THE

UNIVERSITY
OF RHODE ISLAND
DIVISION OfF

ADMINISTRATION
AND FINANCE THINK BIG@WE DO

PURCHASING DEPARTMENT
10 Tootell Road, Suite 3, Kingston, RI 02881 USA p: 401.874.2171 f: 401.874.2306 uri.edu/purchasing

N

BID/PROPOSAL
COMMODITY: Smoke Exhaust Testing - Kingston Campus (Four Buildings) DATE: 4/11/2024
FORMAL BID NO. PUBLIC BID NO. 101360

BIDS ARE TO BE RECEIVED IN URI PURCHASING DEPARTMENT BY: DATE: 5/9/2024 TIME: 1:00 PM

Eastern Time
_ Kristen e
BUYER:KRISTEN BELLOTTI/if gajotti pate: 204SAURETY REQUIRED: YES: NO: X
14:33:33 -04'00'
PRE-BID/PROPOSAL CONFERENCE: DATE: 4/22/2024 TIME: 10:00 AM EST
MANDATORY: YES: NO: X
LOCATION: Garrahy Hall, 170 Flag Rd, Kingston RI 02881
Questions concerning this solicitation must be received by: DATE.  4/23/2024 TIME: 12:00 PM EST

Questions are to be submitted in a Microsoft Word document to: URIPurchasing@uri.edu

Please reference the Bid Number on all correspondence. Questions received, if any, will be posted on the internet as an
addendum to the bid. It is the responsibility of all intrested parties to download this information.

For Bid Solicitation Information visit: http://web.uri.edu/purchasing/bid-information/

STATEMENT REGARDING COVID-19
Effective immediately, we are suspending all in-person public bid openings until further notice.
Public Bid responses will be publicly read via Webex video conferencing. To participate in the bid opening, please visit the
following site at the scheduled bid opening date and time:

* URL.: https://univofri.webex.com/meet/uripurchasing

No offer will be considered that is not accompanied by the attached

University of Rhode Island Bidder Certification Form/Contract Offer
completed and signed by the offeror.

COMPANY NAME:

STREET AND NUMBER:

CITY, STATE & ZIP CODE:

Print Name and Title Telephone Number/Facsimile Number

Signature Date E-mail address

THIS BID WILL NOT BE HONORED UNLESS SIGNED

The University of Rhode Island is an equal opportunity employer committed to the principles of affirmative action.

Rev. 5/7/21



University of Rhode Island Bidder Certification Form
State of Rhode Island Procurement Regulations

ALL OFFERS ARE SUBJECT TO THE REQUIREMENTS, PROVISIONS AND PROCEDURES CONTAINED IN THIS CERTIFICATION FORM. Offerors are
expected to read, sign and comply with all requirements. Failure to do so may be grounds for disqualification of the offer contained herein.

Rules for Submitting Offers
This Certification Form must be attached in its entirety to the front of the offer and shall be considered an integral part of each offer made by a
vendor to enter into a contract with the University of Rhode Island. As such, submittal of the entire Bidder Certification Form, signed by a duly
authorized representative of the offeror attesting that he/she (1) has read and agrees to comply with the requirements set forth herein and (2)
to the accuracy of the information provided and the offer extended, is a mandatory part of any contract award.

To assure that offers are considered on time, each offer must be submitted with the specific Bid/RFP/LOI number, date and time of opening
marked in the upper left hand corner of the envelope. Each bid/offer must be submitted in separate sealed envelopes.

A complete signed (in ink) offer package must be delivered to the University of Rhode Island Purchasing Office by the time and date specified
for the opening of responses in a sealed envelope.

Bid responses must be submitted on the URI bid solicitation forms provided, indicating brand and part numbers of items offered, as
appropriate. Bidders must submit detailed cuts and specs on items offered as equivalent to brands requested WITH THE OFFER. Bidders must
be able to submit samples if requested.

Documents misdirected to other State or University locations or which are not present in the University of Rhode Island Purchasing Office at
the time of opening for whatever cause will be deemed to be late and will not be considered. For the purposes of this requirement, the official
time and date shall be that of the time clock in the reception area of the University of Rhode Island Purchasing Office. Postmarks shall not be
considered proof of timely submission.

RIVIP SOLICITATIONS. To assure maximum access opportunities for users, public bid solicitations shall be posted on the RIVIP for a minimum of
seven days and no amendments shall be made within the last five days before the date an offer is due. Except when access to the Web Site has
been severely curtailed and it is determined by the Purchasing Agent that special circumstances preclude extending a solicitation due date,
requests to mail or fax hard copies of solicitations will not be honored.

PRICING. Offers are irrevocable for sixty (60) days from the opening date (or such other extended period set forth in the solicitation), and may
not be withdrawn, except with the express permission of the University Purchasing Agent. All pricing will be considered to be firm and fixed
unless otherwise indicated. The University of Rhode Island is exempt from Federal excise taxes and State Sales and Use Taxes. Such taxes shall
not be included in the bid price.

ALL PRICES QUOTED ARE FOB DESTINATION.

DELIVERY and PRODUCT QUALITY. All offers must define delivery dates for all items; if no delivery date is specified, it is assumed that
immediate delivery from stock will be made. The contractor will be responsible for delivery of materials in first class condition. Rejected
materials will be at the vendor’s expense.

PREVAILING WAGE, OSHA SAFETY TRAINING and APPRENTICESHIP REQUIREMENTS. Bidders must comply with the provisions of the Rhode
Island labor laws, including R.I. Gen. Laws §§ 37-13-1 et seq. and occupational safety laws, including R.l. Gen. Laws §§ 28-20-1 et seq. These
laws mandate for public works construction projects the payment of prevailing wage rates, the implementation and maintenance of
occupational safety standards, and for projects with a minimum value of $1 Million, the employment of apprentices. The successful Bidder
must submit certifications of compliance with these laws from each of its subcontractors prior to their commencement of any work. Prevailing
wage rates, apprenticeship requirements, and other workforce and safety regulations are accessible at www.dlt.ri.gov.

PUBLIC RECORDS. Offerors are advised that all materials submitted to the University for consideration in response to this solicitation will be
considered without exception to be Public Records pursuant to Title 38 Chapter 2 of the Rhode Island General Laws, and will be released for
inspection immediately upon request once an award has been made. Offerors are encouraged to attend public bid/RFP openings to obtain
information; however, bid/RFP response summaries may be reviewed after award(s) have been made by visiting the Rhode Island Vendor
Information Program (RIVIP) at www.purchasing.ri.gov > Solicitation Opportunities > Other Solicitation Opportunities. Telephone requests for
results will not be honored. Written requests for results will only be honored if the information is not available on the RIVIP.

Award will be made the to the responsive and responsible offeror quoting the lowest net price in accordance with specifications, for any
individual item(s), for major groupings of items, or for all items listed, at the University’s sole option.
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BID SURETY. Where bid surety is required, bidder must furnish a bid bond or certified check for 5% of the bid total with the bid, or for such
other amount as may be specified. Bids submitted without a required bid surety will not be considered.

SPECIFICATIONS. Unless specified “no substitute”, product offerings equivalent in quality and performance will be considered (at the sole
option of the University) on the condition that the offer is accompanied by detailed product specifications. Offers which fail to include alternate
specifications may be deemed nonresponsive.

VENDOR AUTHORIZATION TO PROCEED. When a purchase order, change order, contract/agreement or contract/agreement amendment is
issued by the University of Rhode Island, no claim for payment for services rendered or goods delivered contrary to or in excess of the contract
terms and scope shall be considered valid unless the vendor has obtained a written change order or contract amendment issued by the
University of Rhode Island Purchasing Office PRIOR to delivery.

Any offer, whether in response to a solicitation for proposals or bids, or made without a solicitation, which is accepted in the form of an order
OR pricing agreement made in writing by the University of Rhode Island Purchasing Office, shall be considered a binding contract.

REGULATIONS, GENERAL TERMS AND CONDITIONS GOVERNING STATE AND THE UNIVERSITY OF RHODE ISLAND CONTRACTS. This solicitation
and any contract or purchase order arising from it are issued in accordance with the specific requirements described herein, and the State’s
Purchasing Laws and the RI Division of Purchases Procurement Regulations and General Conditions of Purchase.

EQUAL EMPLOYMENT OPPORTUNITY. Compliance certificate and agreement procedures will apply to all awards for supplies or services valued
at $10,000 or more. Minority Business Enterprise policies and procedures, including subcontracting opportunities as described in Title 37
Chapter 14.1 of the Rhode Island General Laws also apply.

PERFORMANCE BONDS. Where indicated, successful bidder must furnish a 100% performance bond and labor and payment bond for contracts
subject to Title 37 Chapters 12 and 13 of the Rhode Island General Laws. All bonds must be furnished by a surety company authorized to
conduct business in the State of Rhode Island. Performance bonds must be submitted within 21 calendar days of the issuance of a tentative
notice of award.

DEFAULT and NON-COMPLIANCE Default and/or non-compliance with the requirements and any other aspects of the award may result in
withholding of payment(s), contract termination, debarment, suspension, or any other remedy necessary that is in the best interest of the
state/University of Rhode Island.

COMPLIANCE Vendor must comply with all applicable federal, state and local laws, regulations and ordinances.

SPRINKLER IMPAIRMENT AND HOT WORK. The Contractor agrees to comply with the practices of the State’s Insurance carrier for sprinkler
impairment and hot work. Prior to performing any work, the Contractor shall obtain the necessary information for compliance from the Risk

Management Office at the Department of Administration or the Risk Management Office at the University of Rhode Island.

Each bid proposal for a public works project must include a “public copy” to be available for public inspection upon the opening of bids. Bid
Proposals that do not include a copy for public inspection will be deemed nonresponsive.

For further information on how to comply with this statutory requirement, see R.l. Gen. Laws §§ 37-2-18(b) and (j). Also see State of Rhode
Island Procurement Regulation 5.11 at : https://ridop.ri.gov/about-us/procurement-statutes-and-regulations
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SECTION 2 - DISCLOSURES

ALL CONTRACT AWARDS ARE SUBJECT TO THE FOLLOWING DISCLOSURES & CERTIFICATIONS

Offerors must respond to every disclosure statement. A person authorized to enter into contracts must sign the offer and attest to the accuracy
of all statements.

Indicate Yes (Y) or No (N):

___ 1 State whether your company, or any owner, stockholder, officer, director, member, partner, or principal thereof, or any subsidiary or
affiliated company, has been subject to suspension or debarment by any federal, state, or municipal government agency, or the subject of
criminal prosecution, or convicted of a criminal offense with the previous five (5) years. If Yes, then provide details below.

2 State whether your company, or any owner, stockholder, officer, director, member, partner, or principal thereof, or any subsidiary or
affiliated company, has had any contracts with a federal, state or municipal government agency terminated for any reason within the previous
five (5) years. If Yes, then provide details below.

3 State whether your company or any owner, stockholder, officer, director, member, partner, or principal thereof, or any subsidiary or
affiliated company, has been fined more than $5000 for violation(s) of Rhode Island environmental laws by the Rhode Island Department of
Environmental Management within the previous five (5) years. If Yes, then provide details below.

_____4 State whether any officer, director, manager, stockholder, member, partner, or other owner or principal of the Bidder is serving or has
served within the past two calendar years as either an appointed or elected official of any state governmental authority or quasi-public
corporation, including without limitation, any entity created as a legislative body or public or state agency by the general assembly or
constitution of this state. If Yes, then provide details below.

IF YOU HAVE ANSWERED “YES” TO QUESTIONS #1 — 4 PROVIDE DETAILS/EXPLANATION IN AN ATTACHED STATEMENT. INCOMPLETE
CERTIFICATION FORMS SHALL BE GROUNDS FOR DISQUALIFICATION OF OFFER.

SECTION 3 - OWNERSHIP DISCLOSURE
Vendors must provide all relevant information. Bid proposals submitted without a complete response may be deemed nonresponsive.

If the vendor is privately held, the vendor shall provide ownership information below.
List each officer, director, manager, stockholder, member, partner, or other owner or principle of the Bidder, and each intermediate parent
company and the ultimate parent company of the Bidder. For each individual, provide his or her name, business address, principal occupation,

position with the Vendor, and the percentage of ownership, if any, he or she holds in the Vendor, and each intermediate parent company and
the ultimate parent company of the Vendor.

If the company is publicly held, the vendor may provide owner information about only those stockholders, members, partners, or other owners
that hold at least 10% of the record or beneficial equity interests of the vendor; otherwise, complete ownership disclosure is required.
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SECTION 4 - CERTIFICATIONS
Bidders must respond to every statement. Bid proposals submitted without a complete response may be deemed nonresponsive.
Indicate “Y” (Yes) or “N” (No), and if “No,” provide details below.
THE VENDOR CERTIFIES THAT:

1 I/we certify that I/we will immediately disclose, in writing, to the University Purchasing Agent any potential conflict of interest which
may occur during the course of the engagement authorized pursuant to this contract.

____21/we acknowledge that, in accordance with (1) Chapter §37-2-54(c) of the Rhode Island General Laws “no purchase or contract shall be
binding on the state or any agency thereof unless approved by the Department [of Administration] or made under general regulations which
the Chief Purchasing Officer may prescribe,” and (2) RIGL section §37-2-7(16) which identifies the URI Board of Trustees as a public agency and
gives binding contractual authority to the University Purchasing Agent, including change orders and other types of contracts and under State
Purchasing Regulation 8.2.B any alleged oral agreement or arrangements made by a bidder or contractor with any agency or an employee of
the University of Rhode Island may be disregarded and shall not be binding on the University of Rhode Island.

3 1/we certify that | or my/our firm possesses all licenses required by Federal and State laws and regulations as they pertain to the
requirements of the solicitation and offer made herein and shall maintain such required license(s) during the entire course of the contract
resulting from the offer contained herein and, should my/our license lapse or be suspended, I/we shall immediately inform the University of
Rhode Island Purchasing Agent in writing of such circumstance.

4 |/we certify that I/we will maintain required insurance during the entire course of the contract resulting from the offer contained herein
and, should my/our insurance lapse or be suspended, |/we shall immediately inform the University of Rhode Island Purchasing Agent in writing
of such circumstance.

5 I/we certify that I/we understand that falsification of any information herein or failure to notify the University of Rhode Island
Purchasing Agent as certified herein may be grounds for suspension, debarment and/or prosecution forfraud.

6 I/we acknowledge that the provisions and procedures set forth in this form apply to any contract arising from this offer.
7 I/we acknowledge that I/we understand the State’s Purchasing Laws (§37-2 of the General Laws of Rhode Island) and the RI Division of

Purchases Regulations apply as the governing conditions for any contract or purchase order I/we may receive from the University of Rhode
Island, including the offer contained herein.

8 I/we certify that the bidder: (i) is not identified on the General Treasurer’s list, created pursuant to R.|. Gen. Laws § 37-2.5-3, as a person
or entity engaging in investment activities in Iran described in § 37-2.5-2(b); and (ii) is not engaging in any such investment activities in Iran.

9 If the product is subject to Department of Commerce Export Administration Regulations (EAR) or International Traffic in Arms
Regulations (ITAR), please provide the Export Control Classification Number (ECCN) or the US Munitions List (USML)
Category:

10 I/we certify that the above information is correct and complete.

IF YOU ARE UNABLE TO CERTIFY YES TO QUESTIONS #1 — 8 and 10 OF THE FOREGOING, PROVIDE DETAILS/EXPLANATION IN AN ATTACHED
STATEMENT. INCOMPLETE CERTIFICATION FORMS SHALL BE GROUNDS FOR DISQUALIFICATION OF OFFER.

Signature below commits vendor to the attached offer and certifies (1) that the offer has taken into account all solicitation amendments
where applicable, (2) that the above statements and information are accurate and that vendor understands and has complied with the

requirements set forth herein.

Vendor/Company Name;

Vendor’s Signature: Bid Number: Date:
(Person Authorized to enter into contracts; sighature must bein ink) (if applicable)

Print Name and Title of Company official signing offer
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COMMODITY: Smoke Exhaust Testing - Kingston Campus (Four Buildings) SHIP TO: BIDDER (NAME OF FIRM)
OPENING DATE & TIME: 5/9/2024 1:00 PM EST URI Public Safety
BLANKET REQUIREMENTS: 07/01/2024 - 06/30/2027 44 Lower College Rd

BIDDER (NAME OF FIRM)

Kingston R1 02881
BID NO: 101360

ATTACHMENT "A"

BID NO: 101360

ITEM DESCRIPTION QUANTITY UOM UNIT EXTENDED UNIT EXTENDED ITEM
NO. PRICE PRICE PRICE PRICE NO.
INSTRUCTIONS:
IF BIDDING ON ANY ITEM, THE ENTIRE BID MUST BE RETURNED. THE PRICE COLUMN ON THE RIGHT WILL BE DETACHED
TO CREATE A BID TABULATION SPREAD SHEET FOR THE "OFFICIAL BID ANALYSIS", THEREFORE:
A. VENDOR NAME MUST APPEAR IN BOTH COLUMNS ON "EVERY" PAGE UNDER THE WORDS "BIDDER"
B. PRICE COLUMNS MUST CONTAIN "EXACTLY" THE SAME INFORMATION.
C. ANY SUPPLEMENTARY INFORMATION MUST BE REPEATED IN "BOTH" COLUMNS.
D. TO ASSURE THAT OFFERS ARE CONSIDERED ON TIME, EACH OFFER MUST BE SUBMITTED WITH SPECIFIC BID/RFP NUMBER

(PROVIDED ABOVE), DATE AND TIME OF OPENING MARKED IN THE UPPER LEFT HAND CORNER OF ENVELOPE. EACH BID/
OFFER MUST BE SUBMITTED IN SEPARATE SEALED ENVELOPES:

MAIL TO: COURIER:

UNIVERSITY OF RHODE ISLAND UNIVERSITY OF RHODE ISLAND
P.0.BOX 1773 PURCHASING DEPARTMENT
PURCHASING DEPARTMENT DINING SERVICES DISTRIBUTION CENTER
KINGSTON, R1 02881 10 TOOTELL ROAD

KINGSTON, RI 02881-2010

DOCUMENTS MISDIRECTED TO OTHER STATE LOCATIONS OR WHICH ARE NOT PRESENT IN THE UNIVERSITY OF RHODE
ISLAND PURCHASING DEPARTMENT AT THE TIME OF OPENING FOR WHATEVER CAUSE WILL BE DEEMED TO BE LATE
AND WILL NOT BE CONSIDERED. FOR THE PURPOSE OF THIS REQUIREMENT, THE OFFICIAL TIME AND DATE SHALL BE
THAT OF THE TIME CLOCK IN THE UNIVERSITY OF RHODE ISLAND PURCHASING DEPARTMENT. POSTMARKS SHALL
NOT BE CONSIDERED PROOF OF TIMELY SUBMISSION.

FAILURE TO COMPLETE FORM AS INSTRUCTED MAY BE GROUNDS FOR "DISQUALIFICATION".

GROUP PURCHASING ORGANIZATIONS (GPO):

THE UNIVERSITY OF RHODE ISLAND IS A MEMBER OF THE FOLLOWING:
1) Educational & Institutional Cooperative Purchasing (E&I)

2) Provista

IF THIS IS A MULTI-YEAR BID/CONTRACT. CONTINUATION OF THE CONTRACT BEYOND THE INITIAL FISCAL YEAR WILL
BE AT THE DISCRETION OF THE UNIVERSITY. TERMINATION MAY BE EFFECTED BY THE UNIVERSITY BASED UPON
DETERMINING FACTORS SUCH AS UNSATISFACTORY PERFORMANCE OR THE DETERMINATION BY THE

UNIVERSITY TO DISCONTINUE THE GOODS/SERVICES, OR TO REVISE THE SCOPE AND NEED FOR THE TYPE OF
GOODS/SERVICES; ALSO MANAGEMENT OWNER DETERMINATIONS THAT MAY PRECLUDE THE NEED FOR GOODS/
SERVICES AND SUBJECT TO AVAILABILITY OF FUNDS.

DELIVERY AS REQUESTED
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COMMODITY: Smoke Exhaust Testing - Kingston Campus (Four Buildings) SHIP TO: BIDDER (NAME OF FIRM)
OPENING DATE & TIME: 5/9/2024 1:00 PM EST URI Public Safety
BLANKET REQUIREMENTS: 07/01/2024 - 06/30/2027 44 Lower College Rd

BIDDER (NAME OF FIRM)

Kingston R1 02881
BID NO: 101360

ATTACHMENT "A"

BID NO: 101360

ITEM DESCRIPTION QUANTITY UOM UNIT EXTENDED UNIT EXTENDED ITEM
NO. PRICE PRICE PRICE PRICE NO.
|
DO NOT ATTACH QUOTES. QUOTATIONS SUBMITTED WITH BID RESPONSES WILL NOT BE CONSIDERED. |
ALL BID RESPONSES ARE IN ACCORDANCE WITH THE ATTACHED BID SPECIFICATIONS AND THE BOARD OF |
GOVERNORS FOR HIGHER EDUCATION PROCUREMENT REGULATIONS: |
- http://www.ribghe.org/procurementregs113006.pdf |
I
|
THE STATE OF RHODE ISLAND, UNIVERSITY OF RHODE ISLAND IS SOLICITING PROPOSALS TO PROVIDE SMOKE EXHAUST |
SYSTEM PERFORMANCE TESTING, AS DESIGNED, OF FOUR BUILDINGS ON URI'S KINGSTON CAMPUS AND REPAIRS OF RESULTS |
OF DEFICIENCIES.
|
THE SMOKE CONTROL SYSTEMS ARE TO BE TESTED IN ACCORDANCE WITH THE RI LIFE SAFETY CODE & NFPA 92: EDITIONS |
EACH BUILDING HAS A DEDICATED SMOKE CONTROL SYSTEM AND REQUIRES SEMI-ANNUAL TESTING (2 TIMES PER YEAR). |
|
THE SERVICE SHALL INCLUDE, BUT IS NOT LIMITED TO, AIR FLOW SAMPLING/MEASURING, VISUAL INSPECTION OF ITEMS AS REQUIRED |
BY THE PREVIOUSLY APPROVED TESTING DOCUMENTS, AND PROVIDING A FINAL COMPLETE TEST REPORT OF EACH SYSTEM. |
PLEASE SEE ATTACHEMENTS FOR EACH BUILDING AS FOLLOWS:
GARRAHY HALL - ATTACHMENT A
WILEY HALL - ATTACHMENT B
EDDY HALL - ATTACHMENT C
CBLS - ATTACHMENT D
THE WORK HOURS FOR THIS PROJECT WILL BE M-F 8:30AM - 4:30PM NON-STATE HOLIDAYS. THE UNIVERSITY WILL PROVIDE |
ONE FIRE ALARM TECHNICIAN TO ACTIVATE AND DISABLE THE FIRE ALARM AS NEEDED. WINNING BIDDER WILL SUPPLIER AIR BALANCERS. |
|
THE WINNING BIDDER SHALL PROVIDE: |
1. ATESTING PLAN IN ACCORDANCE WITH THE PREVIOUS APPROVED DESIGN FOR EACH BUILDING. THIS PLAN MUST |
BE PROVIDED PRIOR TO THE START OF WORK. |
2. ALL TOOLS AND EQUIPMENT, INCLUDING STAGING, LADDERS AND LIFTS NEEDED TO PERFORM THE TESTING. |
(PLEASE NOTE THAT GARRAHY, WILEY AND EDDIE HALLS HAVE 40' CEILINGS.)
3. AFINAL TESTING REPORT THAT INCLUDES DESIGN VALUES AND MEASURED VALUES. |
4. A STAMPED COPY OF THE REPORT FROM A RI REGISTERED DESIGN PROFESSIONAL. |
, ) |
A non-mandatory walk-through is scheduled for Monday, 4/22/24 at 10:00 am EST for any bidder who would |
like to attend; arrive at Garrahy Hall, 170 Flag Road, Kingston RI 02881.
|
BLANKET REQUIREMENTS: 07/01/2024 - 06/30/2027 |
|
Cost Breakdown: |
Please provide a cost breakdown per building: |
Four buildings, each with dedicated smoke control systems requiring two tests per year. |
|
EY 24/25 (July 1, 2024 - June 30, 2025) |
1 Garrahy Hall 2 EA $ $ | $ 1
I
2 Wiley Hall 2 EA $ | $ 2
|
3 Eddy Hall 2 EA $ | $ 3
|
4 CBLS 2 EA $ | $ 4
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COMMODITY: Smoke Exhaust Testing - Kingston Campus (Four Buildings)
OPENING DATE & TIME: 5/9/2024 1:00 PM EST
BLANKET REQUIREMENTS: 07/01/2024 - 06/30/2027

ATTACHMENT "A"

SHIP TO:

URI Public Safety
44 Lower College Rd
Kingston R1 02881

BIDDER (NAME OF FIRM)

BIDDER (NAME OF FIRM)

BID NO: 101360

BID NO: 101360

ITEM DESCRIPTION QUANTITY UOM UNIT EXTENDED UNIT EXTENDED ITEM

NO. PRICE PRICE PRICE PRICE NO.
|
I
EY 25/26 (July 1, 2025 - June 30, 2026) |

5 Garrahy Hall 2 EA $ | $ 5
|

6  Wiley Hall 2 EA $ | s 6
|

7 Eddy Hall 2 EA $ | s 7
|

8 CBLS 2 EA $ | $ 8
|
EY 26/27 (July 1, 2026 - June 30, 2027) |

9 Garrahy Hall 2 EA $ | $ 9
|

10  Wiley Hall 2 EA $ | $ 10
|

11 Eddy Hall 2 EA $ | $ 11
|

12 CBLS 2 EA $ $ 12

Total 3 years $ $
AWARD

BIDDERS MUST BID ALL ITEMS TO BE CONSIDERED. AWARD WILL BE BASED ON TOTAL LOW.

INSURANCE

IN ACCORDANCE WITH THE URI BOARD OF TRUSTEES GENERAL CONDITIONS OF PURCHASE,

INSURANCE CERTIFICATES ARE REQUIRED FOR WORKERS COMPENSATION, GENERAL LIABILITY, PROPERTY DAMAGE
AND AUTO INSURANCE. UPON NOTICE OF TENTATIVE AWARD, THE SUCCESSFUL BIDDER(S) WILL BE REQUIRED TO
SUBMIT THE ABOVE NAMING THE RHODE ISLAND BOARD OF EDUCATION, RHODE ISLAND COUNCIL ON POSTSECONDARY
EDUCATION, UNIVERSITY OF RHODE ISLAND, AND STATE OF RHODE ISLAND AS ADDITIONAL INSURED, BY A FIRM

AUTHORIZED TO DO BUSINESS IN THE STATE OF RHODE ISLAND.
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UNIVERSITY OF

Rhode Island

University of Rhode Island
New Student Housing

Testing Protocol
Atrium Smoke Exhaust System
North Woods Residence-Building A

Construction Manager
Gilbane Building Company

Electrical Contractor
R.F. Audet

Fire Alarm Contractor
Simplex/Grinnell

Mechanical Contractor
Delta Mechanical

Sheet Metal Contractor
Unique Metal Works

Balancing Conftractor
R. K. Baker and Associates, Inc.
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Atrium Smoke Control
Proposed Testing Protocol

URI-New Student Housing

Prior to testing the Atrium Smoke Control System, verify the completion of the building system, including
the following features:

1. Integrity of partitions and floor penetrations

2. TFirestopping

3. Doors and closers related to the Smoke Exhaust arca

4, Glazing at Atrium area

Testing is to.include the following sub-systems to the extent that they affect or are affected by the operation
of the Smoke Exhaust system:

1. TFire Alarm System
Building Management System
HVAC System and Equipment
Electrical Equipment
Temperature Control System
Normal and Emergency Power sources
Automatic Fire Suppression System
Automatic operating doors and closers
Emergency Elevator operation

WO NS AN

The following parameters are to be measured during acceptance testing:
Total volumetric flow rate.

Airflow velocities.”

Airflow direction

Door opening forces®

Pressure differentials

Ambient temperature

O N

The following equipment will be needed to perform acceptance testing:
1. Differential pressure gauges, inclined water manometers or electric manometer [instrument ranges
0-0.25 in; w.g. (0-62.5 Pa) and 0-0.50 in. w.g. (0-125 Pa) with 50 ft of tubing]

Tissue paper rolf or other convenient device for indicating direction of airflow
Signs indicating that a test of the smoke evacuation system is in progress and that doors are not to
be opened.

2. Scale suitable for measuring door opening force (30 1bs to start door, 15 1bs to full open)
3. Anemometer, including traversing equipment.

4, Ammeter

5. Door wedges

6.

7.

Instruments for testing shall have been calibrated within one month prior to test. Calibration shall be
traceable to NBS Standards. Calibration certificates for test equipment vsed must be provided.

ENFPA 92B-8.3.2
2 NFPA 92B-4.6
3 NFPA 92B-4.6.3

Printed 9/22/2006 : 2
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Sequence of Operation

" The following sequence applies to Smoke Exhaust Fans SEF-1 & SEF-2, and Makeup Air Fans SMAU-1

through SMAU-4:*

1. The system shall be available 24 hours per day, 7 days a week; all equipment and controls shall be
on legally required standby power.
2. Upon activation of any Atrium associated smoke detection device the Fire Alarm System shall
perform the following functions:
a. Send a signal to the Automatic Control Dampers (via the DDC System) to allow Sinoke
Exhaust Make-up Air to enter the Atrium.
b. Send a signal to the Building Automation System to activate the Atrium Smoke Control
Damnpers and Exhaust Fans.
3. The following shall occur when the Atrium Smoke Control Systen is activated:
a. Automatic Control Dampers shall open.
b. Magnetic hold-open devices on Doors 113, 125 and 137 shall be de-energized.
¢.. When the Automatic Control Damnpers are proven 60% open, the Smoke Make-up Air
Fans (SMAU-1 through SMAU-4) and Smoke Exhaust Fans (SEF-1 & SEF-2) shall be
energized and run continuously until the Fire Alarm System terminates the signal via the
Fire Alarm Control Panel.
d. The Fans will then be de-energized and the Automatic Control Dampers shall close.

Prior to acceptance testing, all building equipment must be placed in normal operating mode, including
equipment that is not used to implement smoke exhaust, such as elevator shaft vents and machine room
fans and vents, general exhaust and supply air through Atrium Supply Diffusers .

Weather data shall be recorded, including wind speed, direction and outside temperature. Extreme changes
in conditions during the test shail be recorded.’

Testing on Stand-by Power to all Smoke Exhaust System components must be conducted while on both
Normal and Emergency Power, Disconnect Normal Power at the Main Service disconnect to simulate the
true operating conditions in this mode.

The acceptance festing must demonstrate that the correct outputs are produced for a gwcn input for each
control sequence specified. The following sequences are to be followed and documented:®

1. Normal mode

2.  Automatic Smoke Exhaust mode for Fire Alarm

3. Manual override of normal and automatic exhaust modes

4. Retumn to normal

With the HIVAC System in normal mode, measure pressure differences across all door barriers and airflow
velocities at interfaces with open areas.

Activate the Smoke Exhaust System. Verify and record the operation of all fans, dampers, doors and related
components. Measure fan exhaust capacities and air velocities at Exhaust Fans and at First Floor Atrium
supply grilles.

Using a scale, measure the force required to open the First Floor Atrium doors to ensure that the force
required to set the doors in motion does not exceed 30 Ibs, and the force to bring the door to full open does’
not exceed 15 lbs,

Measure and record the pressure differences across all doors that separate the Smoke Exhaust area from
adjacent spaces and the velocities at interfaces with open spaces.

4 Contract Document H608, Detail for Smoke Control System Diagram as amended by Sketch SKH3.21.
 NFPA 92B-4.8
S NFPA 92B-8.3.4.4

Printed 9/22/2006 3




Appendix

International Building Code 2003
Section 909, “Smoke Control Systems”

NFPA 92B 2005 Edition

Standard for Smoke Management Systems in Malls, Atria and Large Spaces
Chapter 4-paragraphs 4.6, 4.6.3 and 4.8
Chapter 8-paragraphs 8.3.2 and 8.3.4.4

Rhode iIsland Fire Safety Code

Rules and Regulations
Promulgated by the Board of Appeal and Review
Chapter 13-paragraphs (Add) 13.8.10.4.3.3.5 and (Add) 13.8.10.5.10

University of Rhode Island New Student Housing

Construction documents prepared by The S/L/A/M Collaborative and R.G. Vanderweil
Engineers, specifically Drawing H608 as amended by Addendum 3, Sketch SKH3.21

System Summary Report
Provided by Vanderweil Engineers

Seimens Building Technologies
Submittal for Building Controls, Sheets 105, 105A and 105B

Printed 9/22/2006
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4.5.2 System Startup.

4.5.2.1 The smoke management system shall achieve full operation prior to conditions in the space - _
reaching the design smoke conditions. Lo

4.5.2.2 The determination of the time it takes for the system to become operational shall cons1der the
following events (as appropriate to the specific design objectives):

(1)  Time for detection of the fire incident

(2) HVAC system activation time including shut-down and start-up of air handling equipmenf,
opening and closing of dampers, and opening and closing of natural ventilation
devices

4.5.3 Duration.

4,5.3.1 When the design of the smoke managemeht system is based on occupants exifing a space
before being exposed to smoke or before tenability thresholds are reached, the system shall remain
operational for the duration required.

4.5.3.2 Smoke management systems designed to maintain tenable conditions shall not be required to
prevent the descent of a smoke layer in spaces where tenable conditions are demonstrated.

4.5.3.3 When the design of the smoke management system is based on occupants' exiting a space
before being exposed to smoke or before tenability thresholds are reached, a timed egress analysis
shall be conducted.

4.5.4 Manual Override.

4.5.4.1 A means of manually starting and stopping the smoke management system shall be provided at
an approved location accessible to the fire department.

4.5.4.2 Manual controls shall be able to override automatic system operation.

4.6* Makeup Air.

Makeup air shall be provided by fans or by openings to the outside. _
4.6.1 The supply points for the makeup air shall be located beneath the smoke layer interface.

4.6.2 Mechanical makeup air shall be less than the mass flow rate of the mechanijcal smoke exhaust.

. -

4.6.3 The makeup air shall not cause door-opening force to exceed allowable limits.

4.6.4* The makeup air velocity shall not exceed 200 fi/min (1.02 m/sec) where the makeup air could
come info contact with the plume unless a higher makeup air velocity is supported by engineering
analysis.

4.7 Operating Conditions.

The smoke management system components shall be capable of continuous use at the maximum
temperatures expected over the design interval time.

4.8* Weather Data. 7 : ,
Designs shall incorporate the effect of outdoor temperature and wind on the performance of the smoke
management system.

4.9* Stratification of Smoke.

For large spaces where smoke stratification can occur, one of the following detection schemes shall be
used:

(1)*  Anupward beam to detect the smoke layer P
(2)*  Detection of the smoke layer at various levels L)
3yY*  Horizontal beams to detect the smoke

http://www.nfpa.org/codesonline/document.asp?action=load&scope=0& path=NFPA/codes... 12/7/2005




Chapter 8 Testing Page 1 of 3

Chapter 8 Testing

8.1 General.

8.1.1* Each system shall be tested against ifs specific design criteria using component system testing,
acceptance testing, and periodic testing and maintenance.

8.1.2 Construction documents shall include all acceptance testing procedures and pass/fail criteria.

8.2 Component System Testing.’
8.2.1* Responsibility for testing shall be defined clearly prior to component system testing.

8.2.2 Prior to testing, the party responsible for testing shall verify completeness of building
construction, including the following architectural features:

(1)  Smoke barriers including joints therein
(2) Firestopping
(3)  Doors and closers related to smoke control

(4)  Glazing that encloses a large-volume
space

8.2.3* Operational testing of each individual system component shall be performed.

8.2.4% Testing shall include all subsysteins to the extent that they affect or are affected by the operation
of the smoke management systein.

8.2.5 All documentation from component system testing shall be available for mspectlon

8.3 Acceptance Testing.

8.3.1* General. Acceptance testing shall demonstrate that the final integrated system installation
complies with the specific design and is functioning properly.

8.3.2 Test Parameters. Where appropriate to the design, the following parameters shall be measured
during acceptance testing:

(1)  Total volumetric flow rate

(2) Airflow velocities

(3) Airflow direction

(4) Door-opening forces

(5) Pressure differences

(6) Ambient indoor and outdoor temperatures
(7) Wind speed and direction

8.3.3 Measurement Locations. The locations for measurement of the parameters identified in 8.3.2
shall be in accordance with nationally recognized methods.

8.3.4 Testing Procedures. The acceptance testing shall 1nclude the procedures described in 8.3.4.1
through 8.3.4.5.

8.3.4.1* Prior to beginning acceptance testing, all building equipment shall be placed in the normal
operating mode, mcluding equipment that is not used to implement smoke management.

8.3.4.2* If standby power has been provided for the operation of the smoke management system, the
acceptance testing shall be conducted while on both normal and standby power.

8.3.4.3 The acceptance testing shall include demonstrating that the correct outputs are produced for a
given input for each control sequence specified.

http://www.nfpa.org/codesonline/document.asp?action=load&scope=0&path=NFPA/codes... 12/7/2005 .
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8.3.4.4 The complete smoke management sequence shall be demonstrated for the following:
(1) Normal mode |

(2)  Aufomatic smoke management mode for first alarm

(3) Manual override of normal and automatic smoke management modes

(4)  Refturn to normal |

8.3.4.5* Acceptance tests for the fire protective signaling system in conjunction with the smoke
management system shall be permitted.

8.3.5* System Testing.

8.3.5.1 Specific smoke management performance criteria shall be develdped by the system designer
and described in the construction documents.

8.3.5.2 Acceptance testing to verify system performance shall include the following:

(1)  Prior to performance testing, verify the exact location of the perimeter of each large-volume
space smoke management system, identify any door openings into that space, and identify all
adjacent areas that are to remain open and that are to be protected by airflow alone. For larger
openings, measure the velocity by making appropriate traverses of the opening,.

(2)  Activate the smoke management system. Verify and record the operation of all fans, dampers,
doors, and related equipment, Measure fan exhaust capacities and air velocities through inlet
doors and grilles or at supply grilles if there is a mechanical makeup air system. Measure the
force to open exit doors.

(3)  Where appropriate to the design, measure and record the pressure difference across all doors
that separate the smoke management system area from adjacent spaces and the velocities at
interfaces with open areas.

8.3.6 Testing Documentation,

8.3.6.1 Upon completion of acceptance testing, a copy of all operational testing documentation shall be
provided fo the owmer,

8.3.6.2 This documentation shall be available for reference for periodic testing and maintenance.

8.3.7 Owner's Manuals and Instruction. Information shall be provided to the owner that defines the
operation and maintenance of the system.

8.3.8 Modifications.

8.3.8.1 All operation and acceptance tests shall be performed on the applicable part of the system
wherever there are system changes and modifications.

8.3.8.2 Documentation shall be updated to reflect these changes or modifications.

8.4 Periodic Testing.

8.4.1* Proper maintenance of the system shall, as a minimum, include the periodic testing of all
equipment, such as initiating devices, fans, dampers, controls, doors, and windows.

8.4.2* The equipment shall be maintained in accordance with the manufacturer's recommendations.

8.4.3 The periodic tests shall determine the airflow quantities and the pressure differences at the
following locations: :

(1)  Across smoke barrier openings

- (2)  Af the air makeup supplies

(3) At smoke exhaust equipment

8.4.4 All data points shall coincide with the acceptance test location to facilitate comparison
measurements,

hitp://www.nfpa.org/codesonline/document.asp?action=load &scope=0&path=NFPA/codes... 12/7/2005




Stories used exclusively for mechanical equipment rooms, elevator penthouses and
similar spaces are not occupiable stories.

(Add) 13.8.10.4.3.2

A high rise system for the purpose of this chapter is defined as a muntcipally connected
fire alarm system consisting of a power limited fire alarm control unit listed by UL and/or
approved by FMG, with voice communication and a two-way fire department
communication system. All circuits for a high rise fire alarm system shall be installed in a
Class "A" fashion as described in NFPA 72. Fire Alarm/Voice Comnunication Systems
shall be provided in all high rise buildings regardless of the occupancy and shall operate
as follows:

(Add) 13.8.10.4.3.3

The operation of any manual fire alarm box or the automatic activation of any heat
detector, smoke detector, sprinkler flow switch, standpipe flow switch or other
extinguishing system switch shall:

(Add) 13.8.10.4.3.3.1
Automatically sound a distinctive audible signal and activate the visible notification

appliances on the floor where the alarm originated, one floor above and one floor below
the floor where the alarm originated;

(Add) 13.8.10.4.3.3.2
Automatically notify the local fire department;
(Add) 13.8.10.4.3.3.3

Visually indicate the location of the origin of the alarm at the fire command center within
the building;

(Add) 13.8.10.4.3.3.4

Interlock with the heating, ventilating and air conditioning [HIVAC] control systems to
provide for automatic fan shut-down as required in § 13.8.10.5.10;

(Add) 13.8.10.4.3.3.5

Interlock with all stairwell pressurization, smoke exhaust and smoke control systems to
control HVAC operations as required in § 13.8.10.5.10. Stairwell pressurization, smoke
exhaust and smoke control systems shall not be activated by the activation of manual fire
alarm boxes;




(Add) 13.8.10.5.9

All required fire alarm systems shall be connected to an approved power source in the
building and in addition shall have automatically charged storage type battery standby
power (dry cell shall not be used) of sufficient capacity to operate the entire system as
required by § 13.8.10.4 for the type of system after the principal source of power has
failed. The fire alarm system must be able to function and sound the notification
appliances for at least five (5) minutes following the required standby period.

(Add) 13.8.10.5.9.1

Systems utilizing an emergency generator as a source of standby power shall not be
exempt from the above requirements for battery standby power.

(Add) 13.8.10.5.10

In all buildings having a fire alarm system, the fire alarm systein shall be interconnected
to the building's heating, ventilation and air conditioning [HVAC] controls so that the
fan(s) supplying two thousand (2,000) cubic feet per minute (cfm) or greater capacity of

- any ventilating system not used for pressurization of a fire safe area or four (4) or more
ceiling mounted industrial air circulation fans installed in one room shall automatically
shut down any time, other than drills or when testing, that any initiating device connected
to the fire alarm system is activated. If duct-type smoke detectors are installed in HVAC
systems, the duct-type smoke detectors shall be connected to the fire alarm control unit to
signal an audible and visual supervisory signal at the fire alarm control unit and
annunciator. An alarm condition shall not occur unless specifically requested and
authorized by the AHJ.

(Add) 13.8.10.5.10.1

EXCEPTION: Where total coverage smoke detection is installed in all areas of the
smoke compartment served by the return air system, installation of air duct detectors in
the return air system shall not be required, provided their function is accomplished by the
design of the area detection system.
{Add) 13.8.10.5.10.2
Where installation of automatic smoke area detection is impractical due to ambient
conditions, automatic heat detection shall be permitted. In areas covered by automatic
sprinkler systems, automatic heat detection shall not be required.
(Add) 13.8.10.5.10.3

EXCEPTION: See § 13.8.10.4.3.3.5.

(Add) 13.8.10.5.10.4
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Vanderweil Engineers

September 20, 2006

Mr. Rick Bouchard

The S/L/A/M Collaborative
Somerset Square

80 Glastonbury Boulevard
Glastonbury, CT 06033-4415

Re: 22562 URI Housing
Atrium Smoke Control

Dear Ricl:

In January of 2006 RGV received a letter of approval (as a result of an Ocrober 2004 review meeting) from
the Rhode Island Building Code Comumission for the design of the Atrium smoke control systems for URI
Residence Halls (See attached). As Building A completion and occupancy nears [ am. submitting to you a
smoke control system summary report to be reviewed and approved by the Rhode Island State Pire
Marshal’s Office. The summary report contains the following:

1. The acrium plan and section. (included as an attachment)

2. The Exhaust Method of smolke control in accordance with IBC 2003, Section 909.8 as approved
by Rhode Island Building Code Cormnmission.

3. Smoke exhaust caleulations using an axisymetric smoke plume and a balcony spill smoke plume.
These calculations are summarized below and are included as attachments.

4. Smole control system acceprance test procedures as stated in IMC 2003, Section 909, to be
performed by the contractor as specified in contract documents.

5. Sequence of operation as provided by Fire Alarm contractor and ATC contracror.
The Buildings

The program for this project is comprised of two sites. The North Site will contain ewo buildings and the
South Site will contain one building. All three buildings are similar in acrangement and each has atriums
requiring smoke control systems in accordance with section 909 of the IBC-2003. The governing building
code for this project is the 2003 edition of the Iuternational Building Code (IBC-2003). Of the several
available smoke control methods, we are requesting approval from the governing building official to use the
Exhaust Mcthod in accordance with section 909.8 of the IBC-2003. The derails of our calculation
procedure are provided in the following actachments:

HM22562.00DOC W euert Bouchurd.doc

274 Summer Street -

Boston, Massachusetes 02210-1123

Tek 617.423.7423, Fax: 617-956.4713

www.vanderweil.com A Vanderwei! Companp
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Vanderweil Engineers

Mr. Rick Bouchard
The S/LIA/M Collaborative
22562 - Request for Additional Compensation - Sprinkler Design

1. Atrium Smoke Calculations Sheet — Axisymetric Plumes
2. Atrium Smoke Calculations Sheet — Balcony Spill & Window Plumes
3. DPlan View of Atrium
4. Section View of Atrium
The Atriums

The atriums are comprised of four and five levels. The five level atrium has approximate dimensions of 45’
(W) x 45'(L) x 58’(H). The four level atrium has approximate dimensions of 45" (W) x 45'(L) x 48'(H).
On the first level, each atrium is open to egress pathways while on the second third, fourth, and fifth levels,
each atrium is separated fromn cgress pathways. On the firsc level, the perimeter corridor around each
atrium will be scparated from communicating spaces during a fire/smoke event with automatic closing
doots {fire/smoke rated).

The Exhaust Method, ICB-2003, Section 909.8

Section 909.8.1 (Exhaust Rate) of the IBC-2003 requires that the largest calcutated mass flow rate of
possible smoke plumes be used to determine the volumetric flow rate of the smoke exhaust system., We
have calcutated this to be the axisymetric plume, which yields a smoke exhaust flow rate of 47,000 cubic
feet per minute (CEM).

As approved by the governing building official the design of a 47,000 CFM smoke exhaust system is being
provided for each of the three atriums considered.

Please feel free to call with any questions.

Very truly yours,
R.G. Vanderweil Engincers LLP

Lhuk §.Var”

Charles A, Clapp, P.E.
Project Manager

CAC/das

Cc: Jeff LaMothe (S/L/A/M)

Artrachments

Page 2 of 2
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STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS

Department of Administration
DIVISION OF CAPITAL PROJECTS AND PROPERTY MANAGEMENT
BUILDING CODE COMMISSION
One Capitol Hill
Providence, RI 02908-5859
-(401) 222-3033 FAX #222-2599

January 19, 2006

Chip Clapp

Vanderweil Engineers
274 Summer Street
Boston, MA 02210-1123

RE: URI Housing Atrium Smoke Control
Dear Chip:

This letter is in response to our conversation Wednesday January 18, 2006, Lreviewed
my notes and the previous correspondence regarding the smoke control systems design.
Building code section 909.3 requires special inspections and testing. The procedure for
this testing should be submitted to this office and testing shall be verified by the special
inspector and this office.

My approval of the design concept does not infer compliance with Fire Codes. You will
need acceptance by the RI State Fire Marshall’s Office.

If T can be of any more help please do not hesitate to call.

Ve}-y truly yours,
V

! . Ay A E . o
Stleo "
Stuart Cowen
Mechanical Engineer

cc:D. DeDentro

—




(4h1)
AOZLIZS WATYLY
Ssronod TN

wﬁciq |
v mxoz.o |

YILIILL,_
s

szl
. SHownrs. Al

e S RERE s
Awo216g (N0Jd LWSTRH =, 9-0 = |4N

ANo2798 04 <HILIH = ,078 24/
FFAYT FHOWS QL TN 0¥ LH2TIY =,

W B

 dIAYT FNows”

- pWntaAly Jdels 4




K¢l iaH&wt . anne <doNeH
_u%b%%_éa

Ilins <deneH ..N\ .

. .&.“Mw W e
N AATS:
LT,

o L
=ae ]

[ Hf

- o

s AR

I
MmO H

af

o

Alwant

A e et
m__m FRIECIECH

”r LS
uuw. M.. ‘

L

. Slyan
3L HidoN



IBC 2003 Atrium Smoke Calculations Vanderwell Engineers

Assumptions 903.8 (same as UBC 905.5.2)
Ta="' S P s %
Z= Gp= 0.24 BTU/ib°F (Specific heat of Alr / Smoke)*
Q= . (0.075 1bsf® at 70 °Fy*
Q.= 3, 00 BTU/s * SFPE Handhook, 3rd Edition; Page A23, Table B2 (expressed in metric)
1. Flame height 1BC 9-3 {same as UBC 5-3)
’ gy O 533
= L 13:9: ekt
2 Axisymetnc Plume __ IBC 9-3.1 (same as UBG 5-4) ( for 'Z' > flame height }
: m'p:_r; '01022Qc ji
= =Cl.02-.‘2 -
= . 30 2.1b&fs.: .
3. Smoke Temperature
= [QSC, x mp)} +T. . 1BC 93 (samaas UBG 5-13)
= [ : Lo ft 024 .
=[
- ~gsg%F (1018 Ry
A calculation i necessary for the code sclutions but for which these is no formula in the code
Smoke Density ( ldeal Gas Law }
4. pa(TafTe) . NFPA92B, Page 27, under A.2.4.1.3 (B) (expressed in metric)
= 0074 N s 1OTB B
= 0.074 L 053“ Lo
= 003gbeit?

Volumetrie Smoke Froducuon IBC 94 (same as UBC 5-7)

: - 8oz, [/ 0038
ofm - . Flame height is > z.' Use formula below.
6. Axisymetric Plume IBG9-3.3 (same as UBC 5-4) (for'z’ < fame height)
© . my= 002080z -
- o208 x5 500 %X 10.00
= 00208 - x 13360 x 1000
= 27.83 Is/s
7. Smoke Temperature
Ta= [QSAC, xmp)] +Ta IBG 9-9 (same as UBC 5-13)
=] 3500 F( - 0247 - x 2783 )1+ - 75
=[ 3,500 ! 6.68" - 1+ 75 .
= 52403 + '7‘_5_‘;. o
= " 503°F {  -1,069 °R)
A calculation is necessary for the code solutions but for which there is no formula in the code
Smoke Density (Ideal Gas Law )
8. p=Pa{Tal/Ts) NFPA 92B, Page 27, under A.2.4.1.3 (8) (expressed in metric)
’ = 0.074 | { 535 ! 1,059 )
= 0.074 . X 051
= . 0.038 Ibsiit®
Volumetric Smoke Production __IBC 9-4 (same as UBG 5-7)
: ) x 2783 -/ 0038
cfm - REQUIRED EXHAUST
URI Housing

- Project # 22662 Axisymetric Plume 7i14/2005
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IBC 2003 Atrium Smoke Calculations ) vanderweil Engineers

Assumptions 909.8 (same as UBC 905.5.2)
T,=l T DUFEPE (YB35 UR) Cy= 0.24 BTUNYE (Specific heat of Air / Smake)*
a=[. . 5000BTUS : {0.075 Ibs/i” at 70 °F)*
=[. - - "rek0jt.  Heightto balcony Window area
= 5.00ift.  Width of balcony spill Height of opening
= - Q.50 Height to Z from balcony Height of opening above floor
Q=" . 3,500 BTUSs -
* 5FPE Handbook, 3rd Edifion; Page A23, Table B.2 (expressed in meftric)
1. Balcony Spill Piume IBC 9-5 {same as UBC 5-8}
L mps 24(QW2)'”’ @ ¥ 0. "25H): Ay
- ( '
= : (
= 17 83 "JS’Sf
2. Smoke Temperalure
Ty = [CJ,,..’(Cp X mp)} +T, 1BC 8-9 (same as UBC 5-13)
=[ 3500 -4 024 . x 75
=[ 3500 -I 1
= . 81814 s

; 393,°F ¢ 123583 °R}

1)

A calculation is necessary for the code selulicns il for which there is no formuta in the code
Smoke Density ( Ideal Gas Law)
3. P Pa (_Tgf Ts) ' NFPA 928, Page 27, under A.2.4.1.3 (8) {expressed in metric)
- o= . 0074 0 (. 535;_._!_ ,353 )
= .0 074 X .40
= 0.029 ik’

Volumetric Smoke Producllon IBG 9-4 {(same as UBC 5-7)
4, . V= 60m|,lp . . I
= 17.33 I 70029

5. Window Plume IBC 9-6 {same as UBC 5-9)
mp = 0.077(Auhy )" (zw+a) +_o.1 BAHy' 2.

-0.077 ¢ x 2007 .+
= 0077, { X 380)° +
= 0077 A ™o 15.87
= 0077 { Yy o 15.87
= 3147 +
= " 19.044bsfs’
6. Smoke Temperature
To= [QAC x M)} + T, IBC 9-9 (same as UBC 5-13)
=[ 3,500 I 0.24  x 19.04 N+ 75
={ 3,500 A 457 )+ 75
= 76577 + 75

B41°F ( 1,301 °R}

[t}

A caleulation is necassary for the code solutions but for which there Is no formuia in the code
Smoke Density { Ideal Gas Law )
7. pPa(TalTe)} NFPA 92B, Page 27, under A.2.4.1.3 (8) (expressed in metric}
= 0074 { 535 { 1,301 )
= 0.074 X 0.41
= . 0.031 |bs/it®

Volumelric Smoke Producllon IBC 9-4 (same as UBC 5-7}
B. V= 60mJp ’ )
=- 6  x- 1904 7 003

URI Housing
Project # 2256200 Balcony Splil Plume and Window Plume 711412005




1 occupancies shall be provided in accordance with Section
414.7.

[F] 908.2 Group H-5 occupancy. Emergency alarms for noti-
fication of an emergency condition in an HPM facility shall be
provided as required in Section 415.9.4.6. A continuous
gas-detection system shali be provided for HPM gases in accor-
dance with Section 415.9.7.

[F] 908.3 Highly toxic and toxic materials. A gas detection
system shall be provided for indoor storage and use of highly
toxic and toxic gases to detect the presence of gas at or below
the permissible exposure limit (PEL) or celling limit of the gas
for which detection is provided. The system shall be capable of
monitoring the discharge from the treatment system at or below
one-half the IDLH limit.

Excepiion: A gas detection system is not required for toxic
gases when the physiological warning properties are at a
level below the accepied PEL for the gas.

fF1908.3.1 Alarms. The gas detection system shall initiate
a local alarm and transmit a signal to a constantly attended
control station when a short-term hazard condition is de-
tected. The atarm shall be both visible and audible and shail
provide warning both inside and outside the area where gas
is detected. The audible alarm shall be distinet from all other
alarms.

Exception; Signal cransmission to a constantly attended
control station is not required when not more than one
cylinder of highly toxic or toxic gas is stored.

[F]908.3.2 Shutofl of gas supply. The gas detection system
shall automatically close the shutoff valve at the source on
gas supply piping and tubing related to the system being
monitored for whichever gas is detected.

Exception: Automatic shutdown is not required for reac-
tors utilized for the production of highly toxic or toxic
compressed gases where such reactors are:

1. Operated at pressures less than 15 pounds per
square inch gauge (psig) (103.4 XPa).

2. Constantly attended.

3. Provided with readily accessible emergency shut-
off valves.

[F]908.3.3 Valve closure. The automatic closure of shutoff
valves shall be in accordance with the following:

1. When the gas-detection sampling point initiating the
gas defection system alarm is within a gas cabinet or
exhausted enclosure, the shutoff valve in the gas cabi-
net or exhausted enclosure for the specific gas de-
tected shall automatically close.

2. Where the gas-detection sampling point initiating the
gas detection system alarm is within a gas room and

compressed gas containers are not in gas cabinets or -

exhausted enclosures, the shutoff valves on all gas
lines for the specific gas detected shall automatically
close.

3. Where the gas-detection sampling point initiating the
gas detection system alarm is within a piping distribu-

2003 INTERNATIONAL BUILDING CODE®

FIRE PROTECTION SYSTEMS

tion manifold enclosure, the shutoff valve for the

compressed container of specific gas detected supply-

ing the manifold shall automatically close.
Exception: When the gas-detection sampling point initi-
ating the gas-detection system alarm is at a use location
or within a gas valve enclosure of a branch line down-
stream of a piping distribution manifold, the shutoff
valve in the gas valve enclosure for the branch line lo-
cated in the piping distribution manifold enclosure shall
automatically close.

[F} 908.4 Ozone gas-generator rooms, Ozone gas-generator
rooms shall be equipped with a continuous gas-detection sys-
tem that will shut off the generator and sound a local alarm
when concentrations above the PEL occur.

[F]1908.5 Repair garages. A flammable-gas detection system
shall be provided in repair garages for vehicles fueled by
nonodorized gases in accordance with Section 406.6.6.

[F] 9908.6 Refrigerant detecfor. Machinery rooms shall con-
tain a refrigerant detector with an audible and visual alarm. The
detector, or a sampling tube that draws air to the detector, shall
be located in an area where refrigerant from a leak will concen-
trate. The alarm shall be actuated at a value not greater than the
corresponding TLV-TWA values for the refrigerant classifica-
tion indicated in the International Mechanical Code. Detectors
and alaxmns shall be placed in approved locations.

Exception: Detectors are not required in ammonia system
machinery rooms equipped with a vapor detector in accor-
dance with the International Mechanical Code.

SECTION 909
SMOKE CONTROL SYSTEMS

909.1 Scope and purpose. This section applies to mechanical
or passive smoke control systems when they are required by
other provisions of this code. The purpose of this section is to
establish minimum requirements for the design, instatlation
and acceptance testing of smoke control systems that are in-
tended to provide a tenable environment for the evacuation or
relocation of occupants. These provisions are not intended for
the preservation of contents, the timely restoration of opera-
tions or for assistance in fire suppression or overhaul activities.
Smoke control systems regulated by this section serve a differ-
ent purpose than the smoke- and heat-venting provisions found
in Section 910. Mechanical smoke control systems shall notbe
considered exhaust systems under Chapter 5 of the Jnterna-
tional Mechanical Code.

909.2 General design requirements. Buildings, structures or
parts thereof required by this code to have a smoke control sys-
tem or systems shall have such systems designed in accordance
with the applicable requirements of Section 909 and the gener-
ally accepted and well-established principles of engineering
relevant to the design. The construction documents shall in-
clude sufficient information and detail to adequately describe
the elements of the design necessary for the proper implemen-
tation of the smoke control systems. These documents shall be
accompanied by sufficient information and analysis to demon-
strate compliance with these provisions.
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909.3 Special inspection and test requirements. In addition
1o the ordinary inspection and test requirements which build-
ings, stroctures and parts thereof are required to undergo,
smoke control systems subject to the provisions of Section 509
shall undergo special inspections and tests sufficient to venify
the proper commissioning of the sinoke control design in its fi-
nal installed condition. The design submission accompanying
the construction documents shali clearly detail procedures and
methods to be used and the jtemns subject to such inspections
and tests. Such commissioning shall be in accordance with
generally accepted engineering practice and, where possible,
based on published standards for the particular testing in-
volved. The special inspections and tests required by this sec-
tion shall be conducted under the same terms in Section 1704.

909.4 Analysis. A rational analysis supporting the types of
smoke control systems to be employed, their methods of opera-
tion, the systems supporting them and the methods of construc-
tion to beutilized shaill accompany the submitted construction
documents and shall include, but not be limited to, the items in-
dicated in Sections 909.4.1 through 909.4.6.

909.4.1 Stack effect. The systemshall be designed such that
the maximum probable normal or reverse stack effect will
not adversely interfere with the system’s capabilities. In de-
termining the maximusn probable stack effect, altitude, ele-
vation, weather history and interior temperatures shall be
used.

909.4.2 Temperature effect of fire. Buoyancy and expan-
sion caused by the design fire in accordance with Section
909.9 shall be analyzed. The system shall be designed such
that these effects do not adversely interfere with the sys-
tem's capabilities.

909.4.3 Wind effect. The design shall consider the adverse
effects of wind. Such consideration shall be consistent with
the wind-loading provisions of Chapter 16.

909.4.4 HVAC systems, The design shall consider the ef-
fects of the heating, ventilating and air-conditioning
(HVAC) systems on both smoke and fire transport. The
analysis shall include all permutations of systems status.
The design shall consider the effects of the fire on the HVAC
systems.

909.4.5 Climate. The design shall consider the effects of
low temperatures on systems, property and occupants. Air
inlets and exhausts shall be Jocated so as to prevent snow or
ice blockage.

909.4.6 Duration of operation. All portions of active or
passive smoke control systems shall be capable of continued
operaticn after detection of the fire event for not less than 20
minutes.

909.5 Smoke barrier construction. Smoke barriers shall
comply with Secticn 709, and shall be constructed and sealed
to limit leakage areas exclusive of protected openings. The
maximum allowable leakage area shall be the aggregate area
calcolated using the following leakage area ratios:

1. Walls: A/A, = 0.00100

2. Exit enclosures: A/A, = 000035

3. All ofher shafts: A/, = 0.00150
iaz

4. Floors and roofs: A/Ap=0.00050

where:

A = Total leakage area, square feet ().

A, = Unit floor or roof area of barrier, square feet (m?).
A,, = Unit wall area of barrier, square feet (m?).

The leakage area ratios shown do not include openings due

1o doors, operable windows or similar gaps. These shall be in-
cluded in calculating the total leakage area.

909.5.1 Leakage area. The total leakage area of the barrier
is the product of the smoke barrier gross area monitored by
the allowable leakage area ratio, plus the area of other open-
ings such as gaps and operable windows. Compliance shall
be determined hy achieving the minimum air pressure dif-
ference across the barrier with the system in the smoke con-
trol mode for mechanical smoke control systems. Passive
smoke control systems tested using other approved means
such as door fan testing shall be as approved by the building
official.

909.5.2 Opening protection. Openings in smoke barriers
shall be protected by automatic-closing devices actuated by
the required controls for the mechanical smoke control sys-
tem. Door openings shall be protected by door assemblies
complying with Section 715.4.3.

Exceptions:

1. Passive smoke control systems with auto-
matic-closing devices actuated by spot-type
smoke detectors Histed for releasing service in-
stalled in accordance with Section 907.11.

2. Fixed openings between smoke zones which are
protected utilizing the airflow method.

3. InGroupI-2, where such doors are installed across
corridors, a pair of opposite-swinging doors with-
out a center mullion shall be installed having vi-
sion panels with approved fire-rated glazing
materials in approved fire-rated frames, the area of
which shall not exceed that tested. The doors shall
be close fitting within operational tolerances and
shall not have undercuts, louvers or grilles. The
doors shall have head and jamb stops, astragals or
rabbets at meeting edges, and automatic-closing
devices. Positive-jatching devices are not required.

4. GroupI-3.

5. Openings between smoke zones with clear ceiling
heights of 14 feet (4267 mm) or greater and
bank-down capacity of greater than 20 minutes as
determined by the design fire size.

909.5.2.1 Ducts and air transfer openings. Ducts and
air transfer openings are required to be protected with a
minimum Class I, 250°F (121°C) smoke damper com-
plying with Section 716.

909,6 Pressurizationmethod. The primary mechanical means
of controlling smoke shall be by pressure differences across
smoke barriers. Maintenance of a tenable environment is not
required in the simoke control zone of fire origin.
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909.6.1 Minimum pressure difference. The mipimum
pressure difference across a smoke barrier shall be 0.05-inch
water gage (0.0124 kPa) in fully sprinklered buildings. In
buildings permitied to be other than fully sprinklered, the
smoke control system shall be designed to achieve pressure
differences at feast two times the maximum calculated pres-
sure difference produced by the design fire.

FIRE PROTECTION SYSTEMS

ward the fire exceed 200 feet per minute (1.02 m/s). Where
the formula in Section 909.7.1 requires airflow to exceed
this limit, the airflow method shall not be used.

909.8 Exhaust method. When approved by the building offi-
cial, mechanical smoke control for large enclosed volumes,
such as in atrivms or malls, shall be permitted to utilize the ex-
haust method. The design exhaust volumes shall be in accor-
dance with this section.

909.6.2 Maximum pressure difference. The maximum air
pressure difference across a smoke barrier shall be deter-
mined by required door-opening or closing forces. The actual
force required to open exit doors when the system is in the
smoke control mode shall be in accordance with Section
1008.1.2. Opening and closing forces for other doors shali be
determined by standard engineering methods for the resolu-
tion of forces and reactions. The calculated force to set a
side-hinged, swinging door in motion shall be determined by:

F=F .+ K(WAAPYAW-d) {Equation9-1)

where:

A = Door area, square feet (m?).

d = Distance from door handle to latch edge of door,
feet (m).

F = Total door opening force, poumds (N).

F,. = Forcerequired to overcome closing device, pounds
™).

K = Coefiicient 5.2 (1.0).

W = Door width, feet (m).

AP = Design pressure difference, inches of water (Pa).

909.7 Airflow design method. When approved by the building
official, smoke migration through openings fixed in a perma-
nently open position, which are located between smoke control
zones by the use of the airflow method, shall be permitted. The
design airflow shall be in accordance with this section. Airflow
shall be directed to limit smoke migration from the fire zone.
The geometry of openings shall be considered 10 prevent flow
reversal from turbulent effects.

909.7.1 Velocity. The minimum average velocity through a
fixed opening shall not be less than:

v=217.2 [ (T;- T)Tp+ 460)]2 (Equation 9-2)

For SI: v=119.9 [k (T;- T/}
where:

h = Height of opening, feet (m).

T, = Temperature of smoke, °F (°K).
T, = Temperature of ambient air, °F (°K).

v = Air velocity, feet per minnte (m/minute}.

909.7.2 Prohibited conditions. This method shall not be
employed where either the goantity of air or the velocity of
the airflow will adversely affect other portions of the smoke
control system, undaly intensify the fire, disrupt plume dy-
namics or interfere with exiting. In no case shall airflow to-
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909.8.1 Exhaust rate, The height of the lowest borizontal
surface of the accumulating smoke fayer shall be main-
tained at Ieast 10 feet (3048 mm) above any walking surface
which forms a portion of a required egress system within the
smoke zone. The required exbaust rate for the zone shall be
the Jargest of the calculated plume mass flow rates for the
possible plume configurations. Provisions shali be made for
natural or mechanical supply of air from cutside or adjacent
smoke zones to make up for the air exhausted. Makeup air-
flow rates, when measured at the potential fire location,
shall not exceed 200 feet per minute (60 960 mm per min-
ute) toward the fire. The temperature of the makeup air shall
be such that it does not expose temperature-sensitive fire
protection systems beyond their limits.

949.8.2 Axisymmetric plumes. The plume mass flow rate
(my,), in pounds per second (kg/s), shall be determined by
placing the design fire center on the axis of the space being
analyzed. The limiting flame height shall be determined by:

7= 0.5330% (Eguation 9-3)
For SI: z;=0.16602"
where:

m, = Plume mass flow rate, pounds per second (kg/s).
¢ = Total heat output.

¢}, = Convective heat outpat, British thermal units per
second (kW). (The value of 0, shall not be taken as
less than 0.700).

z = Height from top of fuel surface to bottom of smoke
layer, fect (m). )

z; = Limiting flame height, feet (m). The z;value must be
greater than the fuel equivalent diameter (see Sec-
tion 909.9).

forz>g

m, = 0.0220,'#7% + 0.00420,

For SI: m, =0.071 Q}%z% + 0.0018Q,
forz=1z

m,=0.011 g,

For 5I: m,=0.0350,

forz<z

m, = 0.02080 "z

For SI: m,=0.0320%

To convert m, from pounds per second of mass flow to a
volumetric rate, the following equation shall be used:

V=60m,/p (Equation 9-4)
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where:

V = Volumetrc flow rate, cubic feet per minute (m*/s}.
p = Density of air at the temperature of the smoke layer,
pounds per cubic feet (7 in °F) [kg/m? (T> in °C)).

909.8.3 Balcony spill plumes. The plume mass flow rate
(m,) for spill plumes shall be determined using the geomet-
rically probable width based on architectural elements and
projections in the following equation:

m,=0.124(QW)(z, + 0.25H) (Equation 9-5)

For S m, = 0.36(QW)1*(z, + 0.25H)
where:

H = Heightabove fire to underside of balcony, feet (m).
m, = Plume mass flow rate, pounds per second (kgfs).
(@ = Total heat output.

W = Plume width at point of spill, feet (m).

7, = Height from balcony, feet (m).

909.8.4 Window plumes. The plume nass flow rate (m,)
shajl be determined from:

m, = 0.071(AH, (g, +ay” +0.184,H,7
{(Equation 9-6}

For SI: m, = 0.68(A,H,")(z, +a)** + 1.54,H, "
where:

A, = Area of the opening, square feet (m?).

H,, = Height of the opening, feet (m).

m, = plume mass flow rate, pounds per second (kg/s).

z, = Heightfrom the top of the window or opening to the
bottom of the smoke layer, feet (m).

a = 2.4A2H5-2.1H,

909.8.5 Plume contact with walls. When a plume contacts
one or more of the surrounding walls, the mass flow rate
shall be adjusted for the reduced entrainment resulting from
the contact provided that the contact remains constant, Use
of this provision requires calculation of the plume diameter,
that shall be calculated by:

d=0.48 [(T.+460)/(T, +460)] "2z (Equation 9-7)

For SI. 4=048(TJ/T )"z
where:
4 = Plume diameter, feet (m}).
T, = Ambient air temperature, °F (°K).
T, = Plume centerline temperature, °F (°K).
= 0.60 (T, +460) Q32+ T,
z = Heigbtat which T, is determined, feet (m).
For Sk T.=0.08T,0z*+T,

184

909.9 Design fire. The design fire shall be based on a @ of not
less than 5,000 Br/s (5275 kW) unless a rational analysis is
performed by the registered design professicnal and approved
by the building official. The design fire shall be based on the
analysis in accordance with Section 909.4 and this section.

909.9.1 Factors considered. The engineering analysis sball
include the characteristics of the fuel, fuel load, effects in-
cluded by the fire and whether the fire is likely to be steady
or unsteady.

909.9.2 Separation distance. Determination of the design
fire shall include consideration of the type of fuel, fuel spac-
ing and configuration. The ratio of the separation distance to
the fuel equivalent radius shall not be less than 4. The fuel
equivalent radius shall be the radius of a circle of equal area
to floor area of the fue] package. The design fire shall be in-
creased if other combustibles are within the separation dis-
tance as determined by:

R=[0/(12rg"]" (Equation 9-8)
where:
g” = Incident radiant heat flux required for nonpiloted

ignition, Bw/fi* - s (W/m?).
@ = Heat release from fire, Btw's (kW).
R = Separation distance from target to center of fuel
package, feet (m).
909.9.3 Heat-release assumptions. The analysis shall
make use of best available data from approved sources and
shall not be based on excessively stringent limitations of
combustible material.

909.9.4 Sprinkler effectiveness assumptions. A docu-
mented engineering analysis shall be provided for condi-
tions that assume fire prowth is halted at the time of
sprinkler activation.

909,10 Equipment. Equipment such as, but not limited to,
fans, ducts, automatic dampers and balance dampers, shall be
suitable for its intended use, suitable for the probable exposure
temperatures that the rational analysis indicates, and as ap-
proved by the building official.

909.10.1 Exhaust fans, Components of exhaust fans shall
be rated and certified by the manufacturer for the probable
temperature rise to which the components will be exposed.
This temperature rise shall be computed by:

T.=(QSmecy+(T) (Equation 9-9)
where:
c = Specific heat of smoke at smoke layer temperature,

Btw/lb°F (kVkg - K).
m = Exhaust rate, pounds per second (kg/s)-
(. = Convective heat output of fire, B/s (kW).
T, = Ambient temperature, °F (°K).
T, = Smoke temperature, °F (°K).

Exception: Reduced T, as calculated based on the assur-
ance of adequate dilution air.
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909.10.2 Ducts. Duct materials and joints shall be capable
of withstanding the probable temperatures and pressures to
which they are exposed as determined in accordance with
Section 909.10.1. Ducts shall be constructed and supported
in accordance with the International Mechanical Code.
Ducts shall be leak tested to 1.5 times the maximum design
pressure in accordance with nationally accepted practices.
Measured Jeakage shall notexceed 5 percent of design flow.
Results of such testing shall be a pant of the documentaticn
procedure. Ducts shall be supported directly from fire-resis-
tance-rated structural elements of the building by substan-
tial, noncombustible supports.

Exception: Flexible connections (for the purpose of vi-
bration isolation) complying with the Faternational Me-
chanical Code, that are constructed of approved
fire-resistance-rated materials.

909.10.3 Equipment, inlets and outlets. Equipment shall
be located so as to not expose uninvolved portions of the
building to an additional fire hazard. Outside air inlets shall
be located so as to minimize the potential for introducing
smoke or flame into the building. Exhaust outlets shall be so
located as to minimize reintroduction of smoke into the
building and to limit exposure of the building or adjacent
buildings to an additional fire hazard.

909.10.4 Automatic dampers. Automatic dampers, regard-
Iess of the purpose for which they are installed within the
smoke control system, shall be listed and conform to the re-
quirements of approved, recognized standards.

909.10.5 Faps. In addition to other requirements,
belt-driven fans shall have 1.5 times the number of belts re-
quired for the design duty, with the minimum number of
belts being two. Fans shall be selected for stable perfor-
mance based on normal temperature and, where applicable,
elevated temperature. Calculations and manufacturer’s fan
curves shall be part of the documentation procedures. Fans
shall be supported and restrained by noncombustible de-
vices in accordance with the requirements of Chapter 16.
Motors driving fans shall not be operated beyond their
nameplate horsepower (kilowatts), as determined from
measurement of actual current draw, and shall have a mini-
mum service factor of 1.15.

909.11 Power systems. The smoke control system shall be
supplied with two sources of power. Primary power shall be the
normmal building power systems. Secondary power shall be
from an approved standby source complying with the 1CC
Electrical Code. The standby power source and its transfer
switches shall be in a separate room from the normal power
transformers and switch gear and shall be enclosed in a room
constructed of not less than I-hour fire-resistance-rated fire
barriers ventilated directly to and from the exteror. Power dis-
tribution fromm the two sources shall be by independent routes.
Transfer to full standby power shall be automatic and within 60
seconds of failure of the primary power. The sysiems shall
comply with the ICC Electrical Code.

909,11.1 Power sources and power surges, Elements of
the smoke management system relying on volatile memo-
ries or the like shali be supplied with uninterraptable power
sources of sufficient duration to span a 15-minute primary

2003 INTERNATIONAL BUILDING CODE®

FIRE PROTECTION SYSTENMS

power interruption. Elements of the smoke management
system susceptible to power surges shall be suitably pro-
tected by conditioners, suppressors or other approved
means.

909.12 Detection and control systems. Fire detection systems
providing control input or output signals to mechanical smoke
control systems or elements thereof shall comply with the re-
quirements of Section 907. Such systems shall be equipped
with a contro] unit complying with UL 864 and listed as smoke
control equipment,

Contrel systems for mechanical smoke control systems shall
include provisions for verification. Verification shall include
positive confirmation of actuation, testing, manual override,
the presence of power downstream of all disconnects and,
through a preprogrammed weekly test sequence report, abnor-
mal conditions audibly, visually and by printed report.

909.12.1 Wiring, In addition to meeting requirements of the
1CC Electrical Code, all wiring, regardless of voitage, shall
be fully enclosed within continuous raceways.

{F] 909.12.2 Activation. Smoke control systems shall be
activated in accordance with this section.

[F} 909.12.2.1 Pressurization, airflow or exhaust
method. Mechanical smoke control systems using the
pressurization, airflow or exhaust method shall have
completely automatic control.

[F} 909.12.2.2 Passive method. Passive smoke control
systems actuated by approved spot-type detectors listed
for releasing service shall be permiited.

[F] 909.12.3 Automatic control. Where completely auto-
matic control is required or used, the automatic-control se-
quences shall be initiated from an appropriately zoned
automatic  sprinkler system complying with Section
903.3.1.1, manual controls that are readily accessible to the
fire department and any smoke detectors required by engi-
neering analysis.
909,13 Control air tubing. Control air tubing shall be of suffi-
cient size 10 meet the required response times. Tubing shall be
flushed clean and dry prior to final connections and shall be ad-
equately supported and protected from damage. Tubing pass-
ing through conerete or masonry shall be sleeved and protected
from abrasion and electrolytic action.

909.13.1 Materials. Control air tubing shall be hard drawn
copper, Type L, ACR in accordance with ASTM B 42,
ASTM B 43, ASTM B 68, ASTM B 88, ASTM B 251 and
ASTM B 280. Fistings shall be wrought copper or brass, sol-
der type, in accordance with ASME B 16.18 or ASME B
16.22. Changes in direction shall be made with appropriate
too! bends. Brass compression-type fittings shall be used at
final connecticn to devices; other joints shall be brazed us-
ing a BCuP5 brazing alloy with solidus above 1,100°F
(593°C) and liquids below 1,500°F (816°C). Brazing flux
shall be used on copper-to-brass joints only.

Exception: Nonmetallic tubing nsed within control pan-
elsand at the final connection to devices, providing all of
the following conditions are met:

1. Tubing shall be listed by an approved agency for
flame and smoke characteristics.
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2. Tubing and connected devices shall be completely
enclosed within galvanized or paint-grade steel en-
closure of not less than 0.030 inch (0.76 mm) (No.
22 galvanized sheet gage) thickness, Entry to the
enclosure shall be hy copper tubing with a protec-
tive grommet of neoprene or teflon or by suitable
brass compression fo male-barbed adapter.

3. Tubing shall be identified by appropriately docu-
mented coding.

4. Tubing shall be neatly tied and supported within
enclosure. Tubing bridging cabinct and door or
moveable device shall be of sufficient length to
avoid tension and excessive stress. Tubing shall be
protected against abrasion. Tubing serving devices
on doors shall be fastened along hinges.

909,13.2 Isolation from other functions. Control tubing
serving other than smoke control functions shail be isolated
by automatic isolation valves orshall be an independent sys-
tem.

909.13.3 Testing. Controt air tubing shall be tested at three
times the operating pressure for not less than 30 minutes
without any noticeable Joss in gauge pressure prior 1o final
connection to devices.

909.14 Marking and identification. The detection and con-
trol systems shall be clearly marked at all junctions, accesses
and terminations.

[F] 909.15 Control diagrams. Identical control diagrams
showing all devices in the system and identifying their location
and function shall be maintained current and kept on file with
the building official, the fire department and in the fire com-
mand center in format and manner approved by the fire chief.

[F] 909.16 Fire-fighter’s smoke contrel panel. A
fire-fighter’s smoke control panel for fire department emer-
gency response purposes onky shall be provided and shall in-
clude manual control or override of automatic control for
mechanical smoke control systems. The panel shall be located
in a fire command center complying with Section 911, and
shall comply with Sections 909.16.1 through 902.16.3.

[F] 209.16.1 Smoke control systems. Fans within the
building shall be shown on the fire-fighter’s control panel. A
clear indication of the direction of airflow and the relation-
ship of components shall be displayed. Status indicators
shall be provided for all smoke control equipment, annunci-
ated by fan and zone, and by pilot-lamp-type indicators as
follows:

1. Fans, dampers and other operating equipment in their
normal status—WHITE.

2. Fans, dampers and other operating equipment in their
off or closed status—RED.

3. Fans, dampers and other operating equipment in their
on or open status—GREEN.

4. Fans, dampers and other operating equipment in a
fault status—YELLOW/AMBER.

[F] 909.16.2 Smoke control panel. The fire-fighter’s con-
tro} panel shall provide control capability over the complete

1BE

smoke-controf system equipment within the building as fol-
Tows:

1. ON-AUTO-OFF contrel over each individual piece of
operating smoke control equipment that can also be
controlied from other sources within the building.
This includes stairway pressurization fans; smoke ex-
haust fans; supply, return and exhaust fans; elevator
shaft fans and other operating equipment used or in-
tended for smoke control purposes.

2. OPEN-AUTO-CLOSE control over individual damp-
ers relating to smoke control and that are also con-
trolled from other sources within the building.

3. ON-OFF or OPEN-CLOSE control over smoke con-
tro! and other critical equipment associated with a fire
or smoke emergency and that can only be controlled
from the fire-fighter’s control panel.

Excepiions:

1. Complex systems, where approved, where the con-
trols and indicators are combined to control and in-
dicate all elements of asingle smoke zone as a unit.

2. Complex systems, where approved, where the con-
trol is accomplished by computer interface using
approved, plain English commands.

{F] 909.16.3 Control action and priorities. The
fire-fighter's contro] pane] actions shall be as follows:

1. ON-OFF, CPEN-CLOSE contro] actions shall have
the highest priority of any control peint within the
building. Once issued from the fire-fighter’s control
panel, no automatic or manuaj control from any other
control point within the building shall contradict the
control action. Where automatic means are provided
to interrupt normal, nonemergency equipment opera-
tionor produce a specificresult to safeguard the build-
ing or equipment (i.e., duct freezestats, duct smoke
detectors, high-temperature cutouts, temperature-ac-
tuated linkage and similar devices), such means shall
be capable of being overridden by the fire-fighter’s
control panel. The last control action as indicated by
each fire-fighter's control panel switch position shall
prevail. In no case shall control actions require the
smoke controf system to assume tmore than one con-
figuration at any one time.

Exception: Power disconnects required by the
ICC Electrical Code.

2. Only the AUTQ position of each three-position
fire-fighter's control panel swilch shall allow auto-
matic or manual control action from other control
points within the building. The AUTO position shall
be the NORMAIL., nonemergency, building control
position, Where a fire-fighter's contro] panel is in the
AUTO position, the actual status of the device (on,
off, open, closed) shall continue to be indicated by the
status indicator described above. When directed by an
automatic signal to assume an emergency condition,
the NORMAL. position shall become the emergency
condition for that device or group of devices within
the zone. In no case shall control actions require the
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smoke control system to assume more than one con-
figuration at any one time.

{F1909.17 System response time. Smoke-control system acti-
vation shall be initiated immediately after receipt of an appro-
priate automatic or manual activation command. Smoke
control systems shall activate individual components (such as
dampers and fans) in the sequence necessary to prevent physi-
cal damage to the fans, dampers, ducts and other equipment.
For purposes of smoke control, the fire-fighter’s control panei
response time shall be the same for automatic or manual smoke
control action initiated from any other building control point.
The total response time, including that necessary for detection,
shutdown of cperating equipment and smoke control system
startup, shall allow for full operational mode to be achieved be-
fore the conditions in the space exceed the design smoke condi-
tion. The system response time for each component and their
sequential relationships shall be detailed in the required ratio-
nal analysis and verification of their installed condition re-
ported in the required final report.

[F] 909.18 Acceptance testing. Devices, equipment, compo-
nents and sequences shall be individually tested. These tests, in
addition to those required by other provisions of this code, shall
consist of determination of function, sequence and, where ap-
plicable, capacity of their instalted condition.

[F]909.18.1 Delection devices. Smoke or fire detectors that
are a part of a smoke control systern shall be tested in accor-
dance with Chapter 9 in their installed condition. When ap-
plicable, this testing shall include verification of airflow in
both minimum and maximum conditions.

[F] 909.18.2 Ducts, Ducts that are part of a smoke control
system shall be traversed using generally accepted practices
to determine actual air quantities.

[F]909.18.3 Dampers. Dampers shall be tested for funclion
in their installed condition.

[F] 909.18.4 Inlets and outleis. Inlets and outlets shall be
read using generally accepted practices to determine air
quantities.

[F]209.18.5 Fans. Fans shafl be examined for comect rota-
tion. Measuwrements of voltage, amperage, revolutions per
minute (rpm) and belt tension shall be made.

[F1 909.18.6 Smoke barriers. Measurements using in-
clined manometers or other approved calibrated measuring
devices shall be made of the pressure differences across
smoke barriers. Such measurements shall be conducted for
each possible smoke control condition.

[F] 909.18.7 Controls. Each smoke zone, equipped with an
antomatic-initiation device, shall be put into operation by
the actuation of one such device. Each additional device
within the zone sball be verified to cause the same sequence
without requiring the operation of fan motors in order to pre-
vent damage. Control sequences shall be verified through-
out the system, including verification of override from the
fire-fighter's control pane} and simulation of standby power
conditions.

[F]1 909.18.8 Special inspections for smoke control.
Smoke contro] systems shall be tested by a special inspector.
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[F] 909.18.8.1 Scope of testing. Special inspections
shall be conducted in accordance with the following:

1. During erection of ductwork and prior to conceal-
ment for the purposes of leakage testing and re-
cording of device location.

2. Prior to occupancy and after sufficient completion
for the purposes of pressurc-difference testing,
{flow measurements, and detection and control ver-
ification.

[F] 909.18.8.2 Qualifications, Special inspection agen-
cies for smoke control shall have expertise in fire protec-
tion engineering, mechanical engineering and
cerlification as air balancers.

[F} 909.18.8.3 Reports. A complete report of testing
shall be prepared by the special inspector or special in-
spection agency. The report shall include identification
of all devices by manufactuter, nameplate data, design
values, measured values and identification tag or mark.
The report shall be reviewed by the responsible regis-
tered design professional and, when satisfied that the de-
sign intent has been achieved, the responsible registered
design professional shall seal, sign and date the report.

[£]909.18.8.3.1 Report filing. A copy of the final re-
port shall be filed with the building official and an
identical copy shall be maintained in an approved lo-
cation at the building.

[F] 909.18.9 Identification and documentation. Chars,
drawings and other documents identifying and locating
each component of the smoke control system, and describ-
ing its proper function and maintenance requirements, shall
be maintained on file at the building as an attachment to the
report required by Section 909.18.8.3. Devices shall have an
approved identifying tag or mark on them consistent with
the otherrequired documentation and shall be dated mdicat-
ing the last time they were successfully tested and by whom.

[F] 909.19 System acceptance. Buildings, or portions thereof,
required by this code to comply with this section shall not be is-
sued a certificate of occupancy until such time that the building
official determines that the provisions of this section have been
fully complied with, and that the fire department has received
satisfactory instruction on the operation, both automatic and
manual, of the system.

Exception: In buildings of phased construction, a tempo-
rary certificate of occupancy, as approved by the building
official, shall be permitted provided that those portions of
the building 1o be occupied meet the requirements of this
section and that the remainder does not pose a significant
hazard to the safety of the proposed occupants or adjacent
buildings.

909.20 Smokeproof enclosures. Where required by Section
1019.1.8, a smokeproof enclosure shall be constructed in ac-
cordance with this section. A smokeproof enclosure shall con-
sist of an enclosed interior exit stairway that conforms to
Section 1019.1 and an outside balcony or ventilated vestibule
meeting the requirements of this section. Where access to the
roof is required by the International Fire Code, such access
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shall be from the smokeproof enclosure where a smokeproof
enclosure is required.

the exhaust shall not be less than 150 percent of supply.
Supply air shall enter and exhavst air shall discharge

909.20.1 Access. Access tothe stair shall be by way of a ves-
tibule or an open exterior balcony. The minimum dimension
of the vestibule shall not be less than the required width of
the corridor leading to the vestibule but shall not have a
width of less than 44 inches (1118 mm) and shall not have a
length of less than 72 inches (1829 mm) in the direction of
egress travel.

909.20.2 Construction. The smokeproof enclosure shall be
separated from the remainder of the building by not less than
a 2-hour fire-resistance-rated fire barrier without openings
other than the required means of egress doors, The vestibule
shall be separated from the stairway by not less than a
2-hour fise-resistance-rated fire barrier. The open exterior
balcony shall be constructed in accordance with the fire-re-
sistance-rating requirements for floor eonstruction.

009.20.2.1 Door closers, Doors in a smokepreof enclo-
sure shall be self-closing or shall be automatic-closing
by actuation of a smoke detector installed at the
floor-side entrance to the smokeproof enclosure in ac-
cordance with Section 715.4.7. The actuation of the
smoke detector on any door shall aclivate the closing de-
vices on all doors in the smokeproof enclosure at all lev-
els. Smoke detectors shall be installed in accordance
with Section 907.10.

909.20.3 Natural ventilation alternative. The provisions
of Sections 909.20.3.1 through 909.20.3.3 shall apply to
venfilation of smokeproof enclosures by natural means.

909.20.3.1 Balcony doors. Where access to the stairway
is by way of an open exterior balcony, the door assembly
into the enclosure shalf be a fire door in accordance with
Section 715.4.

909.20.3.2 Vestibule doors. Where access to the stair-
way is by way of a vestibule, the door assembly into the
vestibule shall be a fire door complying with Section
715.4. The door assembly from the vestibule to the stair-
way shall have not less than a 20-minute fire protection
rating complying with Section 715.4.

909.20.3.3 Vestibule ventilation. Each vestibule shail
have a minimam net area of 16 square feet (1.5 m?) of
opening in a wall facing an onter court, yard or public
way that is at least 20 feet (6096 mm) in width.

909.20.4 Mechanical ventilation alternative. The provi-
sions of Sections 909.20.4.1 through 909.20.4.4 shall apply
to ventilation of smokeproof enclosures by mechanical
means.

909.20.4.1 Vestibule doors. The door assembly from the
building into the vestibule shall be a fire door complying
with Section 715.4. The door assembly from the vesti-
bule to the stairway shall have not less than a 20-minute
fire protection rating in accordance with Section 7154.
The door from the building into the vestibule shall be
provided with gaskets or other provisions to minimize air
leakage.

909,20.4.2 Vestibule ventilation. The vestibule shall be
supplied with not less than one air change per minute and
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from the vestibule through separate, tightly constructed
duets used only for that purpose. Supply air shall enter
the vestibule within 6 inches (152 mm) of the floor level.
The top of the exhaust register shall be located at the top
of the smoke trap but not more than 6 inches (152 mm)
down from the top of the trap, and shall be entirely within
the smoke trap area. Doors in the open position shall not
obstruct duct openings. Duct openings with conirolling
dampers are permitted where necessary to meet the de-
sign tequirements, but dampers are not otherwisc re-
quired.

909.20.4.2.1 Engineered ventilation system. Where
a specially engineered system s vsed, the system shall
exhaust a guantity of air equal to not less than 90 air
changes per hour from any vestibule in the emergency
operation mode and shall be sized to handle three ves-
tibules simultaneously. Smoke detectors shall be lo-
cated at the floor-side entrance to each vestibule and
shall activate the system for the affected vestibule.
Smoke detectors shall be installed in accordance with
Section 907.10.

©09.20.4.3 Smoke trap. The vestibule ceiling shall be at
least 20 inches (508 mmn) higher than the door opening
into the vestibule to serve as a smoke and heat trap and to
provide an upward-moving air column. The height shall
not be decreased unless approved and justified by design
and test.

909.20.4.4 Stair shaft air movement system. The stair
shaft shall be provided with a dampered relief opening
and supplied with sufficient air to maintain a minirmum
positive pressure of 0.10 inch of water (25 Pa) in the shaft
relative to the vestibule with all doors closed.

909.20,5 Stair pressurization allernative. Where the
building is equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.1, the vestibule
is notrequired, provided thatinterior exit stairways are pres-
surized to a minimumn of 0.15 inch of water (37 Fa) and a
maximum of 0.35 inch of water (87 Pa) in the shaft relative
to the building measured with all stairway doors closed un-
der maximum anlicipated stack pressures.

909.20.6 Ventilating equipment. The activation of venti-
lating equipment required by the alternatives in Sections
909.20.4 and 909.20.5 shail be by smoke detectors installed
at each floor level at an approved location at the enirance to
the srokeproof enclosure. When the closing device for the
stair shaft and vestibule doors is activated by smoke detec-
tion or power failure, the mechanical equipment shall acti-
vate and operate at the required performance levels. Smoke
detectors shall be installed in accordance with Section
907.10.

909.20.6.1 Ventilation systems. Smokeproof enclosure
ventilation systems shall be independent of other build-
ing ventilation systems. The equipment and ductwork
shall eomply with one of the following:

1. Equipment and ductwork shall be located exterior
to the building and directly connected to the
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smokeproof enclosure or connected to the
smokeproof enclosure by ductwork enclosed by
2-hour fire-resistance-rated fire barriers.

2, Equipment and ductwork shall be located within
the smokeproof enclosure with intake or exhaust
directly from and to the outside or through
ductwork enclosed by 2-hour fire-resistance-rated
fire barriers.

3, Equipment and ductwork shall be located within
the building if separated from the remainder of the
building, including other mechanical equipment,
by 2-hour fireresistance-rated fire barriers.

909.20.6.2 Standby power. Mechanical vestibule &nd
stair shaft ventilation systems and automatic fire detec-
tion systems shall be powered by an approved standby
power system conformmg to Section 403.10.1 and Chap-
ter 27.

909.20.6.3 Acceptance and testing. Before the mechan-
ical equipinent is approved, the system shall be tested in
the presence of the building official to confirm that the
system is operating in compliance with these require-
ments.

909.21 Underground building smoke exhaust system.
Where required in accordance with Section 403.5 for under-
ground buildings, a smoke exhaust system shall be provided m
accordance with this section.

909.21.1 Exhaust capability. Where compartmentation is
required, each comnpartment shall have an independent, au-
tomatically activated smoke exhaust system capable of
manua] operation. The system shail have an air supply and
smoke exhaust capability that will provide a minimum of six
air changes per hour.

[F1909.21.2 Operation, The smoke exhaust system shall be
operated in the compartment of origin by the following, in-
dependently of each other:

1. Two cross-zoned smoke detectors within a single pro-
tected area of a single smoke detector monitored by an
alarm verification zone or an approved equivalent
method.

2. The antomatic sprinkler system.
3. Manual controls that are readily accessible to the fire
department.
[F] 909.21.3 Alarm required. Activation of the smoke ex-

haust system shali activate an andible alarm at a constantly
attended Jocation.

SECTION 910
SMOKE AND HEAT VENTS

[F] 910.1 General. Where required by this code or otherwise
installed, smoke and heat vents or mechanical smoke exhaust
systems and draft curtains shall conform to the requirements of
this section.

Exception: Frozen-food warehouses used solely forstorage
of Class I and II commodities where protected by an ap-
proved aulomatic sprinkler system.
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[F] 910.2 Where required. Approved smoke and heat vents
shall be installed in the roofs of one-slory buildings or portions
thereof occupied for the uses set forth in Sections 910.2.1
through 910.2.4.

[F} 910.2.1 Groups F-1 and S-1. Buildings and portions
thereof used as a Group F-1 or §-1 occupancy having more
than 50,000 square feet (4645 m?) in undivided area.

Exception: Group S-1 aircraft repair hangars.

[F] 910.2.2 Group H. Buildings and portions thereof used
as a Group H occupancy as shown:

1. Inoccupancies classified as Group H-2 or H-3, any of
which are aver 15,000 square feet (1394 m?) in single
floor area.

Exception: Buildings of noncombustible con-
struction comtaining only noncombustible materi-
als.

2. Inareasof buildings in Group Hused for storing Class
2,3, and 4 liquid and solid oxidizers, Class 1 and un-
classified detonable crganic peroxides, Class 3 and 4
unstable (reactive) materials, or Class 2 or 3 water-re-
active materials as required for a high-bazard com-
modity classification.

Exception: Buildings of noncombustible construc-
tion containing only noncombustible materials.

[F} 910.2.3 High-piled combnstible storage. Buildings
and portions thereof containing high-piled combustible
stock or rack storage in any occipancy group in accordance
with Section 413 and the International Fire Code.

[F1910.2.4 Exit accesstravel distance increase. Buildings
and portions thereof used as a Group F-1 or S-1 occupancy
where the maximum exit access travel distance is increased
in accordance with Section 1015.2.

[F} 910.3 Design and installation. The design and installation
of smoke and heat vents and draft curtains shall be as specified
in this section and Table 910.3.

[F}916.3.1 Vent operation. Smoke and heat vents shall be
approved and labeled and shall be capable of being operated
by approved automatic and manual means. Automatic oper-
ation of smoke and heat vents shall conform to the provi-
sions of this section.

[F] 910.3.1.1 Gravity-operated drop-out venls. Auto-
matic smoke and heat vents containing heat-sensitive
glazing designed to shrink and drop out of the vent open-
ing when exposed to fire shall fully open within 5 min-
utes after the vent cavity is exposed to a simulated fire,
represented by a time-temperature gradient that reaches
an air temperature of 500°F (260°C) within 5 minutes.

[F]916.3.1.2 Sprinklered buildings. Where installed in
buildings provided with an approved automatic sprinkler
system, smoke and heat vents shall be designed to oper-
ate automatically.

[F] 910.3.1.3 Nonsprinklered buildings. Where in-
stalled in buildings not provided with an approved auto-
matic sprinkler system, smoke and heat vents shall
operate automatically by actuation of a heat-responsive
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Morin, David C.

From: Clapp, Charles [CClapp@Vanderweil.com]

Sent:  Friday, December 15, 2008 11:15 AM

To: Morin, David C.

Cc: Jeff LaMothe: Browning, Christopher; 'Rick Bouchard'
Subject: URI smoke control system testing

David,

| wanted to follow up our telephone conversation from yesterday regarding the Rl SFM office requesting Gilbane
to provide a simulated smoke test for acceptance of the Building C Atrium smoke control system. Please read the
inserted text from NFPA 92B appendix A. RGV does not recommend any simulated smoke testing as a
prerequisite for acceptance.

Other Test Methods. Much can be accomplished to demonstrate smoke management system
operation without resorting to demonstrations that use smoke or products that simulate smoke.

The test methods previously described should provide an adequate means to evaluate the smoke
management system's performance. Other test methods have been used historically in instances where
the authority having jurisdiction requires additional testing. These test methods have limited value in
evaluating certain system performance, and their validity as a method of testing a smoke management
system is questionable.

As covered in the preceding chapters, the dynamics of the fire plume, buoyancy forces, and
stratification are all major critical elements in the design of the smoke management system. Therefore,
to test the system propetly, a real fire condition would be the most appropriate and meamngful test.
However, there are many valid reasons why such a fire is usually not practical in a completed building,
Open flame/actual fire testing might be dangerous and should not normally be attempted. Any other
test is a compromise. If a test of the smoke management system for building acceptance is mandated
by the authority having jurisdiction, such a test condition would become the basis of design and might
not in any way simulate any real fire condition. More importantly, it could be a deception and provide
a false sense of security that the smoke management system would perform adequately in a real fire
emergency.

Smoke bomb tests do not provide the heat, buoyancy, and entrainment of a real fire and are not useful
in evaluating the real performance of the system. A system designed in accordance with this document
and capable of providing the intended smoke management might not pass smoke bomb tests.
Conversely, it is possible for a system that is incapable of providing the intended smoke management
to pass smoke bomb tests. Because of the impracticality of conducting real fire tests, the acceptance
tests described in this document are directed to those aspects of smoke management systems that can
be verified.

It is an understatement to say that acceptance testing involving a real fire has obvious danger to life
and property because of the heat generated and the toxicity of the smoke.

Charles A. Clapp, P.E.
Mechanical Engineer
R.G. Vanderweil Engineers, LLP
274 Summer Street
Boston, MA 02210-1123

' Ph: 617-556-9392
Fax: 617-956-4864

12/15/2006
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R. G. Vanderweil Engineers, LLP

Submittal Package

URI Housing Project#: 22562.00

Author Company Contact Author Package# Discipline Date In Date Out

none HVAC 10/6/2006 10/6/2006

Status: Reviewed

Reviewed and found generally acceptable. Submittal may contain minor corrections which must be complied with. No further

submittal required.

Description

# If item is not populated, comment Is associated with submittal, ctherwise comment is associated with submittal item.

1 Item:

Comrnent: System shall be adjusted to incorporate 4,800 CFM into ceiling plenum for discharge to perimeter of-

Atrium. Velocity at Atrium corner plenum fouver face shall not exceed 200 FPM as designed

o

. 10/6/2006 R. G, Vanderweil Engineers, LLP - http://www.vanderweil.com
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The S/ L/A/' M Ccollaborative

To: Gilbane Building Company Date: October 12, 2006
Supplemental  ~ ’ *
Instructions
No. 101 ,
Project: Univ. of Rhode Island Project No: 03216.00
New Student Housing

The Work shall be cartied out in accordance with the following supplemental instructions issued in accordance
with tha Contract Documents without change in Contract Sum or Contract Time. Prior to proceeding in

Amfg}::;g;; accordance with these instructions, indicate your acceptance of these instructions for minor change to the Work
interlor Architecture as consistent with the Contract Documents and retum a copy lo the Architect.
Structural Engineering
Landscape Architecture .
Construction Services ltem Description
1 e Add wall penetrations for the smoke evacuation systems in all three

buildings per the attached SSK-110, dated 10/12/06.

October 12, 2006

Issued: Accepted:
o Lucothe

By: Jeff LaMothe By:
Distribufton:

Atlanta, GA

Boston, MA

Somerset Square

80 Glastonbury Boulavard

Glastonbury

- Connecticut 06033-4415
g’ FPhone 860 £57.8077
- Fax 860 657.3141

mail@slameofl.com
www.slameall.com

Page 1 of 1
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T NEW OPENING

NOTE 1 NOTE 1 .
! HOLLOW CORE PLANK L
& TOP OF WALL BOND BEAM =B
8= HORIZONTAL JOINT RENFORCING £ (5
= >—
1= SOLID-GROUTED CORE S&
el WITH REBAR ! 23
2o =X
3 \ %lﬁ |
b 0/JO0 0000\ 0000000000

L T L & ‘ LINE_OF CFILING.
H B | ” < /)
i BE W W lzssm:%*) H
B N i ,, N CATRIUM.)
S N N L
/10" ELEVATION
5402 / 3/8" = 1'=0"
N TYPICAL PART PLAN

NOTES:

1. LOCATE NEW OPENING SO IT IS AS CLOSE TO THE CENTERLINE @ AT CORNER OF ATRIUM

OF THE WALL PANEL AS PQSSIBLE WITHOUT SEVERING ANY

REBAR OR DAMAGING ANY SOLID GROUTED CELLS, 5402 / 1/8" = 107
2. DETAIL APPLES TO THE LOWEST LEVEL ONLY, AND SHALL BE
APPLIED TO TWO WALLS AT EACH CORNER OF THE ATRIUM IN

ALL THREE BUILDINGS. (TOTAL OF 24 PENETRATIONS REQUIRED.)

p——
Scale: Skatch No:

S LA Tﬁ; SUOKE EVACUATION SYSTEM PENETRATIONS | 45 M0TED |
Collaborative Unlversity of Rhode Island Tu | SSK-110

Glastonbury, CT NEW S TUDENT HOUS/NG mmﬂfﬁ/w
Jol 860 674077 LO# BO3178 P 00 S #01

_ _—
U: \Prop3\03216\cadd\working\S~402.dwg  SSK-110 October 12, 2006 ~ 1:40 PM FBhuro




. URI New Student Housing

Inspections and Tests

Detatled, Grouped by Each Inspection Number

Project # 113607000 Gilbane Building Company
Tel: Fax:

o Dater ~1045/2008 12:00:00ANM

8 Number; AD38 0

“installing Company: Delta Mechanical - Smith, John Spec Section: 15000
inspecting Company: SEl Companies - Goossens, Robert Sub Section: 3.1.C
.QC Company: Gilbane Building Corﬁpany - Morin, David Aclual Start Time: 02:25 PM
Accepting Company: University of Rhode island - DePacé, Paui Actual Finish Time: 02:45 PM

. Atrium Smoke Exhaust Smoke Exhatst

Compieted

- Building A Atrium Systemns Tesling . D, Modn/GBCO
R. GoosensfSEI

M. SurianifJRI
V. Quintemo/RISFM
J. SmithfDelta

Velocilies measured al MAU Grilles25 FPMaveraged across each faca of aach plenum.

Velocities at each SEF-2385 FPM s@ f N It ,71- 5y %MY\ 1’0 |V}b0’f'fl9‘r ﬁ{:(/ 4 ¢00o CFM)

Tolal Make-up Air=46,748 CFM )

Total Exhaust Air=46,984 CFM m.{«’o el (]]UA\IM . VQ/\ 0(/["'\1 1 bﬂl Z&OHW\
e, or ) af v e of flonvm ay 35104

indoor air at 68 degrees

¢ aV

Alarm inifiation, damper opening sequence, akarm shutdown monitored.R E V I E W E D M
\o/6]%

Operation on emergency power to be completed.

Reviewed and found generally ac-
ceptable. Minor deviations may be
noted. No further submittal required
if notations are complied with.

REFER TO CONTRACT
DOCUMENTS FOR SUBMITTAL
REQUIREMENTS

. @/é o6
DATE ¢tO-4-084 BYH Signed Date

R G VANDERWEH
Prolog Manager Printed on: 10/6/2006  NENG URI{New ResidemiﬁquRS INC Page 1 of 1

S

Signafture




R. G. Vanderweil Engineers, LLP

Submittal Package

URI Housing ’ . Project#: 22562._00
15600:042-00 - . Atrium Simoke Test . L © closed: . Yes
Author Company Contact Author Package# Discipline Date In Date Out
0002-15000-0 HVAC 10/13/2006  10/26/2006

Status: Reviewed

Reviewed and found generally acceptable. Submittal may contaln minor corrections which must be complied with. No further
submittal required.

Items:

# Type Description

Comments:

# If item is not populated, comment is associated with submittal, otherwise comment is associated with submittal item.

1 Item:
Comment: Provide alr flow measurements at grilies and fans.

10/26/2006 R. G. Vanderweil Engineers, LLP - http://www.vanderweil.com




Detailed, Grouped by Each Transmittal-Number

L il ane ~ Transmittal Cover Sheet I

URI New Student Housing " Project # 113607000 Gilbane Building Company
, ‘ : Tel. = Fax: - ‘

Reference Number: ' 097

rsitted;
Morin, David

R.G. Vanderweil Engineers ) Gilbane Building Company
274 Summer Street . Universily of Rhode Island
Boston, MA 02210-1123 _ Gilbane
Tel: 617-423-7423 ' c/o Postal Services, 6 Garage Road
Fax: 617-956-4864 : - Kingston, Rl 02881
: Tel:

Fax; 401-874-5784

[] Acknowledgement Required

hotes:

oot 1 Inspections and- A038 - Atrium _Smoke Exhaust Iinspections and Tests A038 - -

Tests Smoke Exhaust Alium Smoke Exhaust

Sertyeryny b

Chip,

Attached are the results of the Smoke Evacuation System test. |

REVIEWED

Reviewed and found generally ac-
ceptable. Minor deviations may be
" noted. No further submittal required
if notations are complied with.

REFER TO CONTRACT
DOCUMENTS FOR SUBMITTAL
REQUIREMENTS

DATE (0-2¢: 9 BY e,
"~ R.G. VANDERWEIL
ENGINEERS, INC.

C\ . | ( Signature | _ 7" 7 signed Date

Prolog Manager. Printed on: 10/5/2006 NENG URI New Residence Halls Page 1 of 1




S < illane | Inspections and Tests

Detailed, Grouped by Each Inspection Number

- URI New Student Housing . Project # 113607000 Gilbane Building Company
Tel: . Fax
B Number: AD38 i ool Dates - 10/5/2008 12:00:00AM
Installing Company: Delta Mechanical - Smith, John Spec Section: 15000
Inspecting Company: SEl Companies - Go_ossens. Robert Sub Section: 3.1.C
QC Company: Gitbane Building Company - Morin, David Actual Start Time: 02:26 PM
. Accepting Company: University of Rhode Istand ~ DePace, Paul Actual Finish Time: 02:45 PM

{Besanntio Stem f5tas)
Atrium Smoke Exhaust Smoke Exhaust Completed.

- Building A Atrium Systems Testing .~ D.Morin/GBCO

R. Goosens/SEI

M. SuraniURI

V. Quintemo/RISFM
J. Smith/Delta

Velocities measured at MAU Grilles-225 FPM averaged across each face of each plenum.
Velocities at each SEF-2385 FPM k

Total Make-up Air=46,748 CFM
- Total Exhaust Air=46,984 CFM

".. Wind north at 9 mph
outside air at 64 degrees
indoor-alr at 68 degrees
- Alarm initiation, damper opening sequence, alarm shutdown monitored.

'Operatiop on emergency power to be completed.

/6,06

Signature ~ Signed Date

~- Prolog Manager Printed on: 10/6/2006 NENG URI New Residence Halls ‘ Page 1 of 1
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. COOK  MODREL. QMXU — EF=]A&EF-2A
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G ) . | conranics

Acceptance Testing Procedure

: Atrium Smoke Control

. ‘Project:  URI—Residence Hall Building A Date of test: 10/5/06
-System Tag: EF-1,EF-1A,SMAU 14 Temperature: 67°
-System Service:' Atrium ' 7 Humidity: 54%

L._Unit Status/ Acceptance

This procedure was:prepared in accordance -with the design sequence-of operations and approved ATC
and-equipmenit submittals for the above systern. The purpose for this. procedure is to verify that this
-system functions and performs in accordance with the design and design intent. Any required corrective
-actionitems identified through the execution.of the procedure will-be entered:into the project comrective
- actionlog. These items must be addressed-and corrected by the appropriate contractor prior to final
-acceptance of this system by the owner.

e G/All -prerequisite checklist items including: all required manufacturer start up checklists have been
D - . . -successfully completed and-decumentation has been submitted to the CA for record prior to
T h/éxecutlon of this procedure. '

| required .preliminary testing and balancing (TAB):has been successfully completed and

jaocumentahen has been.submitted-to-the:CA for record priorto execution of this procedure.

ATC point to point check out has been successfully completed and documentation has been

mitted-to the CA for record.prior to exeeution of this-procedure, - :
” All corrective action items -identified -as a result of execution of this procedure have been .

: resolved.
. @ ~0 Allrequired trending data has been submitted forreview ,
v ~ 0 Deférred or scasonal testing is required as described below and will be scheduled at a later date

. NOTES:

s S s TG

" Witnessing Commissioning Agent , Date

A
Jims




Acceptance Test Procedure.
URI Residence Hall - Building A
Atrium Smoke Control

| H.Attendees

" [ Robert Goossens

CA.-SEi
| Mike Greea EL — Fire Controls Contractor
| Mike Suriani URI — Safety Services
Vincent Quinterno Rhode Island - Division of State Fire Marsha.l
| Jolin Smith Delta Mechanical

: I Pre I‘uuctlonal Test Inspectmn! Observations

" VEIectncaI disconnects clearly identified

| ATC for Fan is complete

Unit has been tested and balanced -

*| Centrols for other rooftop units complete

‘§ No excessive vibration or noise

g V. chtiona Tests -

_ Actuator Test: - -Command
-} damper actuator 100% open
and 100%.clesed and verify at

.{ end,

.Dampers opens & closes - for

the actuator and at the front

Exhaust fans and Supply fans

{2 [Normal Offt Units are in.

normal condition, active signal
form FAS.

Fans off

‘Dampers closed

3 | Simalate alarm condition:

Signal alarm condition from the
.| Fire Alarm System, or break
particle bean in atrium area

Signal from FA system

Exbaust Fans starts after end switch is |
60% open on damper.

| Supply fan starts after end switch is

60% open on damper.

Required pressure maintained

] i I S B IS

Fan remains on as fong as cond.ttlon is
active at FAS.




Acceptancc" Test Procedure
URI Residence Hall — Building A.
Afrium Smoke Control

4 | Status of RTU-1, MAU-1, and | Roof top units RTU-1, MAU-1, and
MAU-2: Simulate smoke | MAU-2 de-energize. Units remain
condition. off.

Return FAS to normal (re-set / Clear
condition) Units RTU-1, MAU-1,
MAU-2 auto re-start and retum to
_ normal control.
= , Alarm generated at BMS
- NOTES: -




] URI-NSH

Building Number: North Woods Residence
Buﬂdlng Name: Building A

‘QUALITY IN CONSTRUCTION
Start-Up Walk-Down Inspection

REVISION -0-
DATE:10/5/06

- Description of Equipment/System(s): Smoke Evacuation System

Proposed Start-Up Date: 10/5/06

DatefTime.of Inspection; 10/5/06- -

 Trade Contractor(s): Delta MechanjcaVUniqﬁe

completed before furnover

R Description of work to be | Smoke Evac Test

-§ Location of lnSpection By Building A-roof mounted fans

‘Bldg. Area!LeveIlRm(s)lCL

(Attach marked-up drawmgs)

Applicable Specifications: -

Applicable Drawings/Details: AH105

C Manufacturer: Cook
] Model: 225QMXS

. Serial No.: 010S890192-009207

_ - Data Motor Data
- .- Design CFM'. oo ) 11750 Hofsépower 10
| 'RPM o 1603 | Power | a60/3/60hz
‘RPM 1725

i




REVISION -0~
DATE:10/5/06

QUALITY IN'CONSTRUCTION
Start-Up Walk-Down Inspection

URI-NSH

Buildihg Number: North Woods Residence
Building Name: Building A

Description of Equipment/System(s): Smoke Evacuation System

Proposed Start-Up Date: 10/5/06

Date/Time of Inspection: 10/5/06 Trade Contractor(s): Delta Mechanical/Unique

| Description of work to be | Smoke Evac Test
completed before turnover

‘Location of Inspebtion By Building A-roof mounted fans
Bldg. Area/Level/Rm(s)/CL
(Attach marked-up drawings)

I Applicable Specifications:

Applicable Drawings/Details: AH105

C "™y Manufacturer: Cook
~| Model: 225QMXS

Serial No.: 0105890192-009206

- Fan Data Motor Data
 Design CFM ‘ 1 ‘.I7501 ' Horsepower . ‘ 10
{ rem | 1603 ‘ Power - 460/3/60hz
RPM 1725




REVISION -0-

QUALITY IN CONSTRUCTION.
Start-Up Walk-Down Inspection

URI-NSH

‘N Building Number: North Woods Residence
Building Name: Building A

Description df Equipment/System(s): Smoke Evacuation System

| Proposed Start-Up Date: 10/5/06

Date/Time of Inspection: 10/5/06. “Trade Contractor(s): Delta Mechanical/Unique

| Description of work to be Smbke Evac Test

completed before turnover

: Location of Inspection By ‘Buitding A-roof mounted fans

K Bldg. Areal/Level/Rm(s)/CL

1 (Attach marked-up drawings)

Applicable Specifications: Applicable Drawings/Details: AH105

7Y Manuféct_urer: Cook

Model: 225QMXS

Serial No.: 0105890122-009209

Motor Data

1 Fan Data _
} Design CFM 11750 ' Horsepower 110
RPM 1603 E Power . | 460/3/60hz

RPM 1725




'URI-NSH

") Building Number: North Woods Residence

Building Name: Building A

QUALITY IN CONSTRUCTION
Start-Up Walk-Down Inspection

'REVISION -0-
DATE10/5/06

| Description of Equipment/System(s): Smoke Evacuation System

. Proposed Start-Up Date: 10/5/06

| DatefTime of Inspection: 10/5/06

Trade Contractor(s): Delta Mechanical/Unique

-1 completed before turnover

‘Description of work fo be | Smoke Evac Test

1 Bidg. ArearteveliRm(s)/CL
I (Attach marked-up drawings)

Location of Inspection By Building A-roof mourited fans

; 'App!icéble Specifications:

) Manufacturer: Cook

. Applicable Drawings/Details: AH105 -

Model: 225QMXS-

| serial No.: 0105890192-009211

| Fan Data Motor Data
Design CFM 11750 Horsebower | ' 10
I 1603 Power 460/3/60hz
| 1725

RPM




REVISION -0-
DATE:10/5/06

" QUALITY IN CONSTRUCTION
Start-Up Walk-Down Inspection

2+ ] URI-NSH

j Building Number: North Woods Residence
Building Name: Building A

-
-

<)

x

{ Description of Equipment/System(s): Smoke Evacuation System

: Pfoposed Start-Up Date: 10/5/06

Date/Time of Inspection: 10/5/06 | Trade Confractor(s): Delta Mechanical/Unique

Description of work to ‘be | Smoke Evac Test
completed before turnover

4 Location of Inspection By | Building A-roof mounted fans

'] Bidg. Area/level/Rm(s)/CL

(Attach marked-up drawings)

| Applicable Draw_ingleetails: AH105

Applicable Specifications:

C’\ ‘Manufacturer: Cook
Model: 300QMXU

Serial No.: 01058901 92-007205

Fan Data " Motor Data
Design CFM : | 23500 - Horsepower . |25
RPM 1274 | Power . 460/3/60hz

RPM 1726




lurinsH QUALITY IN CONSTRUGTION

Start-Up Walk-Down [nspection

Building Number: North Woods Residence

Building Name: Building A

REVISION -0-
DATE:10/5/06

popere

Description of Equipment/System(s}): Smoke Evacuation System

'_, Proposed Start-Up Date: 10/5/06

DatefTime of Inspection: 10/5/06 Trade Contractor(s): Delta Mechanical/Unique

Description of work to be | Smoke Evac Test
completed before turnover

Location of Inspection By Building A-roof mounted fans

Bldg. AreafLevel/Rm(s)/CL

(Attach marked-up drawings)

Applicable Specifications:

Manufacturer: Cook

Applicable Drawings/Detalls: AH105

Model: 300QMXU

- | serial No.: 0105890192-007204

E Fan Data _ Motor Data
[ pestan crm | 23500 | Horsepower 25
| rP i | 1274 - Power 460/3/60hz
RPM 1725




MARK: SMUA-1A TO 4C
PROJECT: URI STUDENT HOUSIP

°@"s : DATE: 01-05-2006

. .

o Mixed-Flow Supply Blower :

Low Pressure ' - ¢ ]
i '\\

- .Belt Drive
Arrangement 9

- STANDARD CONSTRUCTION FEATURES:
High efficiency mixed flow wheel - Continuously
welded steel housing with Lorenized powder

- -coating - Welded aerodynamic straightening
vanes - Spun aluminumtop cap - Integral
curb cap - Adjustable-motor plate utilizing

- threaded studs for positive belt tensioning -
Weather cover - Heavy duty ball'or roller

- bearings with copper extended lube lines - -
Lifting lugs - Access door - Belt tunnel.

£ -

e E v

uct Collar ' ?
B Sqr.

+

g
9

Dimensions (inches)

Performance _
: “Catalog | Flow | SP. | Fan Bhp 1 A 79-9/16
: Qtj Number | (CFM) | (inwc) l-RPM (HP) - B Sar. : 43
12 | 225QMXS | 11750 | 2.50 | 1603 | 7.12° c : 3
 Altitude (ft): 62 Temperature (F): 70~ - ﬁ b 68-1/8
Motor Information . | | E 1 352
{_)up|rem Volts/PhiHz |Enclosure | Mounted | - F 33 .
- | 10]1725] 403560 [ODP -PE| ves . 6 . 62508
. Motor efficiency exceeds EPACT requirements . 1 Duct Collar 31-15/16
Sound D_ata 8 Octave Bands dB (10 'i’-zWatts,')- S : 1 Unit We(ibs)*** - 1106

*“Includes fan, molor & accossories,

N 1l2|3f4]s]lel7]|s8|iwa
. |inlet |84187|63|84 |82 80]77]74] 87|
{outlet|87|88l8988{65(81|78175] 90| - Fan Curve

— 10.00 10
Accessories: |
" .- Premium Efficiency Mator (Min, 91.7%) : .
- :STD DISCONNECT NEMA 3 . _ : X
- ROOF CURB RCG 41-13.5H . -8.00 F — . _ 8.C
- ACCESSDOORHINGED : : _ TN ]
- DRAIN _ _ . LY | _ T~
© UNIT INCL 200K BRGS : R : - . ; B
. ANTICONDENSATE COAT . : N\ |
6.00 < T . 6.0
: . 8P N 3 \ Poy
T {inwc) \ . \ (HF)
_ 4.00 \\_/ ] : 4.0
- , L 200 - —fes K 2.0t
/"iﬁ Fan Curve Legend - , IS al \_\
~ [emwsse | T I\ oo
. CFM vs HP = —— o Le--r Al o0.0¢
System Curve - 0 3000 - 6000 - - 8000, 12000 15000
Point of Operation O : Flow (CFN) : .

_ v5.1.11.8481



MARK: SMOKE EF-1A TO 2C
PROJECT: URI STUDENT HOUSH|
°@"s DATE: 04:05-2006

) QMXU
- ‘ Mixed-Flow Upblast Blower '

" Low Pressure
‘Belt Drive

- STANDARD CONSTRUCTION FEATURES:
High efficiency mixed flow wheel - Continuously
welded steel housing with Lorenized powder
coating - Welded aerodynamic straightening
vanes - Butterfly dampers and windband -
Integral curb cap - Adjustable motor plate
 utilizing threaded studs for- positive belt
tensioning - Weather cover - Heavy duty ball
or rolier bearings with copper extended lube

c
\;i
,‘ ;. Duct
Collar_b T
lines - Lifting lugs - Drain - Access door - B Sqr, —t=

ed belt t '
Enclosed bel unnel. - ] . Top View . Side View
Dimensions (inches)

__g
X

Performance _
Catalog | Flow | SP | Fan | Bhp A 90-1/4
= Qty | - Number (CFM) (inwc) | RPM (.H?) . B Sqr. ‘ 54
] 6 | 300QMXU | 23500.] 2.00 | 1274 | 123 | o g
;A!tltude (ft): 62 Termperature (F) 70 , | . D 82
: . .Motor Information . ol e L. 40
'O;HP RPM \(oltsIP_hIHz Enclosure Mounted | | E 37-5/8
251725| 460/3/60 |ODP- -PE|  Yes G _ 30-1/2
" Mofor efficiency exceeds EPACT requirements _ Duct Collar |- _ 42-1/2
‘Sound Data 8 Octave Bands dB (10 "2 Watts) Unit Wi(lbs)**| . 1783
| K ’ 4 2[4 4 5 6 7. 3 LWA Wmmfan,m&amqsma&
.- Liniet 1838889 86|85|83|79]|71] o0 N |
" |outtet| 88|91 [95) 93| doie6]ls1{74] o5 - Fan Curve
- ' ' ' 10.00 f———— i 2¢
Accessories: N ‘ .
"+ Premium Efficlency Motor (Mir. 93. G%} o
ROOF CURB RCGH 52-13.5H A : _ . N - _
... .ULT62 (327Y-300DEG) 7 a0 B : 18
* " ACCESS DOOR-HINGED : . BRaed | \ ; = _
" . FLANGED INLET-STL : : - Nk : v ™
. HEAT SHIELD o : : _ TN < .
- . RUB RING/SHAFT SEAL . . | \ : / , \
" ALUMINUM DAMPER DOOR , .. 6.00- ¢ —X 12
. ANTICONDENSATE COAT . sp , | L Ipo
: ) inwe) [ N — J(HP,
' LW V}W/T S (4.00 : \\\ 8.
e WU | NS
o : . , 200 |— — & 40
Prarms . : Fan Curve Legend A _J-- N
A | cFM vssP S T 11 )
o CEM vs HP — I e 0.0
.| System Curve - 0 5500 11000 16500 22000 27500
Pointof Operation o] ‘ Flow (CEM)

SR ARTY-7.T ' _ _ L
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COOK

QMX

Mixed Flow Inline

INSTALLATION, OPERATION, AND MAINTENANCE MANUAL

This publication contains the installation, operation
and maintenance instructions for standard unifs of the
QMX-Mixed Flow Infine.

* QMX +QMX-HP -QMXE - QMXS
* QMXE-HP -+ QMXS-HP +QMXU +« QMXU-HP
* QMXLE * QMXLE-HP

Carefully read this publication prior to any installa-
tion or maintenance procedure,

Loren Cook catalog, QMX, provides additional informa-
tion describing the equipment, fan performance, available
accessories, and specification data.

For additional safety information, refer to AMCA publica-
tion 410-86, Safely Praclices for Users and Installers of
Industrial and Commercial Fans.

Al of the publications listed above can be obtained from
Loren Cook Company by phoning {417)869-6474, exten-
sion 166, by FAX at (417)832-3431; or by e-mail at
inffo@lcrencook.com.

For information on special equipment, contact Loren
Cook Company Customer Service Department at
(417)869-6474.

Receiving and Inspection
Carefully inspect the fan and accessories for any dam-
age and shortage immediately upon receipt of the fan.
* Turn the wheel by hand to ensure it turns freely and
does not bind.
= Inspect iniet vane dampers (if supplied) for free opera-
tion of all moving parts.
* Record on the Delivery Receipt any visible sign of
damage.

Handling
Lift the fan by lifting lugs. Never lift by the shaft, motor, or
housing.

Storage

if the fan is stored for any length of time prior to installa-
tion, completely fill the bearings with grease or moisture-
inhibiting oil. Refer to Lubricants on page 6. Also, store the
fan in its original crate and protect it from dust, debris and
the weather.

» Cover the inlet and outlet, and belt tunne! opening to
prevent the accumulation of dirt and moisture in the
housing.

* Periodically rotate the wheet and operate inlet vane
dampers (if supplied) to keep a coating of grease on all
internal bearing parts.

* Periodically inspect the unit to prevent damaging condi-
ti

installation

QMX and QMX-HP can be mounted horizontally or verti-
cally to a floor or a ceiling in various motor positions and
discharges. QMXU, QMXU-HP, QMXE, QMXE-HP, QMXS
and QMXS-HP are all designed to be roof mounted on typi-
cal roof curbs. The QMXLE or QMXLE-HP units, however,
should rot be mounted on sheet metal roof curbs, but sup-
ported by integral members of the roof structure, designed
and constructed by others per local requirements and envi-
ronments.

Most motors are shipped mounted on the fans with belts
and drives installed. However, extremely heavy motors are
shipped separately, and some motors are shipped sepa-
rately due to height limitations. These motors and drives

Isolation Installation
To help prevent vibration and noise from being transferred
to the building, isclators are recommended.
Floor Mounted Spring Isolators
a. Mount fan on isolation base or rails (if supplied).
b. Elevate fan (or isolation base) to operating height and
insert blocks o hold in position.
c. Position isolators under the fan and vertically align by
inserting leveling bolt through mounting holes in the
fan or the base. The isolator must be instalied on a
fevel surface. :




d. Adjust the isclators by turning the leveling nut counter
clockwise several turns at a time alternately on each
isolator until the fan weight is transferred onto the iso-
lators and the fan raises uniformly off the blocks. Then
remove the biocks.

1. Turn lock nut onto leveling bolt and secure firmly in
place against the top of the mounting flange or frame,
f. Secure isolators to mounting surface.

Spring Isolator Rubber-In-Shear Isclator
Figure 1 -Floor Mount Isolators

Floor Mounted Rubber-In-Shear (RIS) Isolators

a. Mount fan on isolation base or rails (if supplied).

b. Elevate fan to provide room to insert isolators
between the fan and foundation and block in position.

c. Position isolators under fan and secure bolis.

d. Remove blocks and allow fan 1o rest on floor. Isolators
must be installed on a level surface (leveling should
not be required).

e. Secure isolators to mounting surface.

Ceiling Mounted Spring and Rubber-in-Shear (RIS) Iso-
lators

a. Elevate fan to operating height and brace.

b. Aftach threaded rod to overhead support structure
directly above each mounting hole. Rod should extend
to within a few feet of fan.

c. Attach jsolator to end of threaded rod using a nut on
each side of isolator bracket.

d. Insert another section of threaded rod through the fan
mounting hole and isclator.

e. Attach two nuts to threaded rod in isolator.

f. Place adjusting nut and locking nut on threaded rod
near fan mounting bracket.

g. Alternatefy rotate adjusting nut at each mounting loca-
tion until the fan weight is uniformly transferred to the
isolators, Remove bracing.

T

Ceiling Mounted Spring Isolator ~ Rubber-In-Shear Ceiling Isolators

Figure 2 - Ceiling Mount Isolators

Duct Installation
Efficient fan performance relies on the proper instafiation

¢/~ "let and discharge ducts. Be sure your fan conforms to

“\\7 Juidelines below.

Non-Ducted Inlet Clearance
If your fan has an open intet (no duct work), the fan must

be placed 1 effective wheel diameter away from walls and
bulkheads.

e—MIN
1 DiA

Non-ducted Inlet Clearance

Free Discharge
Avoid a free discharge into the plenum. This will result in

lost efficiency because it doesn't allow for a static regain.

Incorrect

%
Inlet Duct Turns

For ducted inlets, allow at feast 3 effective wheel diame-
ters between duct turns or elbows and the fan inlet.

Correct
ﬁj

Free Discharge

Inlet Duct Turns

Discharge Duct Turns
Where possible, allow 3 duct diameters between duct

turns ar elbows and the fan outlet. Refer to the drawing
below.

Correct
MIN

{—

ﬁ
Incorrect

) ]

Discharge Duct Turns




Wheel-to-inlet Clearance

The correct wheel-to-inlet clearance is critical to proper
fan performance. This clearance should be verified before
initial start-up since rough handling during shipment could
cause a shift in fan components. Refer to wheel/inlet draw-
ing below for correct overlap.

Adjust the overlap by loosening the wheel hub and mov-
ing the whee! along the shaft o obtain the correct value.
Trim balance as necessary following procedure (.0785 in/
sec max).

A uniform radial gap (space between the
edge of the cone and the edge of the inlet) is

incorrect

obtained by loosening the inlet cone bolts and umit | Over-
repositioning the inlet cone. Size lap
SEE DETAILA o o

120 | o.19

’) 135 (.20

150 | 022

OVERLAP — 165 | 0.23

RADIAL GAP 180 | 024

—1 202 | 027

225 | 029

DETALA 245 | 0.3t

270 | 0.33

\ 300 | 037

Wheelfinlet Overlap 33 041
365 | 045

402 | 050

Belt and Pulley Installation w5 | o055
Belt tension is determined by the sound 450 | o061
the belts make when the fan is first started. 510 | 057
Belts will produce a loud squeal which dissi- w00 | o078

pates after the fan is operating at full capacity.
if the belt tension is too tight or too loose, lost
efficiency and possible damage can occur.

Do not change the pulley pitch diameter to change

tension. This will result in a different fan speed.

a. Loosen motor plate adjustment bolts and move motor
plate in order that the belts can easily slip into the
grooves on the pulleys. Never pry, roll, or force the
belts over the rim of the puliey.

b. Adjust the motor plate until proper tension is reached.
For proper tension, a deflection of approximately 1/4”
per foot of center distance should be obtained by firmly
pressing the belt. Refer to Figure 3.

¢. Lock the motor plate adjustment nuts in place.

d. Ensure pulieys are properly aligned. Refer to Figure 4.

Figure 3

Puiley Alignment
Pulley alignment is adjusted by loosening the motor pul-

3

Figure 4

ley setscrew and by moving the motor pufley on the motor
shaft or by moving the entire motor along the motor mount-
ing bracket.

Figure 4 illustrates correct and incorrect
pulley alignment. A recommended method of
inspecting the pulley alignment is shown in
Figure 5. With the shorter leg of a carpen-
ter's square or other straight edge lying
along the case of the motor, adjust the posi-
tion of the motor puliey (or the motor until the Figure 5
fonger teg of the square is parallel to the belt.

Wiring I[nstallation

All wiring should be in accordance with local ordinances
and the National Electrical Code, NFPA 70. Ensure the
power supply (voltage, frequency, and current carrying
capacity of wires) is in accordance with the motor name-
plate.

Lock off all power sources before unit is wired to
power source.

Leave enough slack in the wiring to allow for motor
movement when adjusting belt tension. Some fractional
motors have to be removed in order to make the connec-
tion with the terminal box at the end of the motor. To
remove motor, remove bolts securing motor base to power
assembly. Do not remove motor mounting bolts.

rectly label the circuit on the main power box and
always identify a closed switch to promote safety (i.e.,
red tape over a closed switch).




Use of Variable Frequency Drives
Motors -

Motors that are to be operated using a Variable Fre-
quency Drive (VFD) must be VFD compatible. At a mini-
~~um, this must be a Premium Efficiency motor with Class F

_ ulation. Motors that are not supplied by Loren Cook
Company should have the recommendation of the motor
manufacturer for use with a VFD.

Grounding -

The fan frame, motor and VFD must be connected to a
common earth ground to prevent transient voltages from
damaging rotaling elements.

Wiring -

Line reactors may be required to reduce over-voltage

spikes in the motors. The motor manufacturer should be

Wiring Diagrams

consulted for recommended line impedence and usage of
line reactors or filters, if the lead length between the VFD
and the mofor exceeds 10 feet (3m).

Fan -

It is the responsibility of the installing body to perform
coast-down tests and identify any resonant frequencies
after the equipment is fully installed. These resonant fre-
guencies are to be removed from the operating range of
the fan by using the “skip frequency” function in the VFD
programming. Failure to remove resonant frequencies
from the operating range will decrease the operating life of
the fan and void the warranty.

Single Speed, Single Phase Motor

3 Phase, 9 Lead Motor 3 Phase, 9 Lead Motor

When ground required, attach to ground A or B with No. 6 thread forming
screw, To reverse, interchange T-1 and T4 leads.

Ground A Y-Connection Delta-Connection
Low Voltage High Voltage | ow voltage High Voltage
Tef— 2087230 Volts 4205\-’(:3"5 208/230 Volts 460 Volts
o-0—0 7 8 9 789
T4 —— 456 288 6 4 5 283¢
789 1 2 3 458
Ground B 1828 38 102930 Ly Ly Ly 1929 3%
When ground is required, attach to ground A or B with No. 6 thread forming Lt Lo L L Lo L Ly Ly Ly
screw. To reverse, interchange T-1 and T4, 1 213 1 k2 i3
To reverse, interchange any 2 line leads,
2 Speed, 2 Winding, Single Phase Motor 2 Speed, 1 Winding, 3 Phase Motor
g\Ground A ) High Speed Low Speed
High Speed |_1
1 ,: 1 —1—o
iy S— 2 Together 2 —0 L2 Line
'i ] Li — 3 —3—°
C‘_ La e Motor Motor L3
— 4 —o L4 L. 4 —0
: Low Speed —5 —o L2 Line - 5§ —o Open
Ground B 5 —o L3 5 —o

To reverse, interchange any 2 line leads. Motors require magnetic control.

Single Speed, Single Phase, Dual Voltage

Ground A
Ly
15 Line
J-10 —
La
o
Ground B Ground B

When ground required, atlach to ground A or B with No. 6 thread forming
screw. To reverse, interchange T-5 and J-10 leads.

2 Speed, 2 Winding, 3 Phase

To reverse: High Speed-interchange leads T4 and Tq.
Low Speed-interchange leads T4 and T,. Both Speeds-inferchange any 2
ling leads.
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Wheel Rotation
Test the fan to ensure the rotation of the wheel is the
same as indicated by the arrow marked Rotation.

115 and 230 Single Phase Motors

Fan wheel rotation is set correctly at the factory. Chang-
ing the rotation of this type of motor should onfy be
aftempted by a qualified electrician.
208, 230, and 460, 3 Phase Motors

These motors are electrically reversible by switching
two of the supply leads. For this reason, the rotation of the
fan cannot be restricted to one direction at the factory. See
Wiring Diagrams for specific information on reversing
wheel direction.

Do not allow the fan to run in the wrong direction.
This will overheat the motor and cause serious dam-
age. For 3-phase motors, if the fan is running in the
wrong direction, check the control switch. It is possi-
ble to interchange two leads at this location so that
the fan is operating in the correct direction.

aQMX 1
AN ;
rﬁg 15\

Final Installation Steps
a. Inspect fasteners and setscrews, particularly fan
mounting and bearing fasteners, and tighten accord-
ing to the recommended torque shown in the table
Recommended Torque for Setscrews/Bolis.
b. Inspect for correct voltage with voltmeter,
c¢. Ensure all accessories are instalted.
Operation
Pre-Start Checks
a. Lock out ali the primary and secondary power
sources.
b. Ensure fasteners and setscrews, particularly those
used for mounting the fan, are tightened.
c. Inspect belt tension and pulley alignment.
d. Inspect motor wiring.
e. Ensure belt touches only the pulley.
f. Ensure fan and ductwork are clean and free of debris.
g. Inspect wheel-to-inlet clearance. The correct wheel-
to-inlet clearance is critical to proper fan perfor-
mance.
h. Close and secure all access doors.
g. Restare power to the fan.

Start Up
Turn the fan on. In variable speed units, set the fan to its

lowest speed and inspect for the following:

« Direction of rotation.

= Excessive vibration.

+ Unusual noise.

= Bearing noise.

* Improper belt alignment or tension (listen for squeal-

ing).
5

» Improper motor amperage or voltage.
If a problem is discovered, immediately shut the fan
off. Lock out all electrical power and check for the
cause of the frouble. See Troubleshooting.

Inspection

Inspection of the fan should be conducted at the first 30
minute, 8 hour and 24 hour intervals of satisfactory opera-
tion. During the inspections, stop the fan and inspect as per
the Conditions Chart.

30 Minute Interval

Inspect bolts, setscrews, and motor mounting bolts.

Adjust and tighten as necessary.

8 Hour Interval

Inspect belt alignment and tension. Adjust and tighten as

necessary.

24 Hour interval

Inspect beit tension. Adjust and tighten as necessary.
Recommended Torque for Setscrews/Bolts (IN/LB)

Sefscrews
Key Hex Rec%rggﬁgded Hold Down Bolts
Size Across
Flats Min. Max. Size Wrench
Torque
No.10 3/32" 28 33 3/8"-16 240
1/4" 1/8" 66 80 1/2"-13 600
516" 5{32" 126 156 5/8"-11 1200
3/8" 316" 228 275 3/4™-10 2100
716" 73z 29 348 7/8"9 2400
12 114" 42 504 17 .8 3000
5/8" 5/16" 92 1104
3/4" 3/8" 120 1440
Maintenance

Establish a schedule for inspecting alt parts of the fan.
The frequency of inspection depends on the operating con-
ditions and location of the fan.

Inspect fans exhausting corrosive or contaminated air
within the first month of operation. Fans exhausting con-
taminated air (airborne abrasives) should be inspected
every three months.

Regular inspections are recommended for fans exhaust-
ing non-confaminated air.

it is recommended the following inspection be conducted
fwice per year.

* Inspect bolts and setscrews for tightness. Tighten as

necessary.

« Inspect belt wear and alignment. Replace worn belts
with new belts and adjust alignment as needed. Refer
to Belt and Pulley Instaliation, page 3.

» Bearings should be inspected as recommended in the
Condifions Chart.

« Inspect variable inlet vanes (if supplied) for freedom of
operation and excessive wear. The vane position
should agree with the position of the control arm. As
the variable inlet vanes close, the entering air should
spin in the same direction as the whesel.

= Inspect springs and rubber isolators for deterioration
and replace as needed.

« Inspect for cleanliness. Clean exterior surfaces only.
Removing dust and grease on motor housing assures
proper motor cooling. Removing dirt from the wheei
and housing prevents imbalance and damage.




Conditions Chart
RPM Temperature Sf:izs ?;f:f::?

( 100 Up to 120°F Clean 6 to 12 months
500 Up to 150°F Clean 2 {o 6 months
1000 Up fo 210°F Clean 2 weeks to 2 months
1500 Over 210°F Clean Weekly

spady | Upto150°F Dirty 1 week to 1 month
S’;‘ggd Over 150°F Dirty Daily to 2 weeks
S‘;ggd Any Temperature | Very Dirly Daily to 2 weeks
sﬁgg 4 Any Temperature Ciﬁéﬁgﬁs Daily to 2 weeks

Lubricants

Loren Cook Company uses petroleum lubricant in a lith-
ium base. Other types of grease should not be used unless
the bearings and lines have been flushed clean. If another
type of grease is used, it should be a lithium-based grease
conforming to NLGI grade 2 consistency.

A NLGI grade 2 grease is a light viscosity, low-torque,
rust-inhibiting lubricant that is water resistant. Its tempera-
ture range is from -30°F to +200°F and capable of intermit-
tent highs of +250°F.

Motor Bearings

Motor bearings are pre-lubricated and sealed. Under nor-
mal conditions they will not require further maintenance for
a period of ten years. However, it is advisable to have your
maintenance departiment remove and disassembile the
motor, and lubricate the bearings after three years of oper-
ation in excessive heat and or in a contaminated airstream
consisting of airborne abrasives.

Fan Bearings

QMX bearings are lubricated through a grease fitting on
the outer housing and should be lubricated by the sched-
ule, Conditions Chart.

For best results, lubricate the bearing while the fan is in
operation. Pump grease in slowly until a slight bead forms
around the hearing seals. Excessive grease can burst
seals thus reducing bearing iife.

In the event the bearing cannot be seen, use no more
than three injections with a hand-operated grease gun.

Motor Services

Should the motor prove defective within a one-year
period, contact your local Loren Cook representative or
your nearest authorized electric motor service representa-
tive.

Changing Shaft Speed
All belt driven fans with motors up to and including 5 HP
are equipped with variable pitch pulieys. To change the fan
speed, perform the following:
a. Loosen setscrew on driver {motor) pulley and remove
{ key, if equipped.
Tum the puliey rim {o open or ¢lose the groove facing.

S

if the pulley has multiple grooves, all must be adjusted
to the same width.
c. After adjustment, inspect for proper belt tension.
Speed Reduction
Open the pulley in order that the belt rides deeper in
the groove (smaller pitch diameter).
Speed Increase
Close the pulley in order that the belt rides higher in
the groove (larger pitch diameter). Ensure that the
speed limits of the fan and the horsepower limits of the
motor are maintained.

Pulley and Belt Replacement

a. Loosen and remove belts by adjusting motor mounting
plate.

b. Remove pulleys from their respective shafts.

¢. Clean the mofor and fan shafts.

d. Clean bores of pulleys and coat the bores with heavy
oil.

e. Remove grease, rust, or burrs from the pulleys and
shafts.

f. Remove burrs from shaft by sanding.

g. Place fan pulley on fan shaft and motor pulley on its
shaft. Damage to the pulleys can occur when exces-
sive force is used in placing the pulleys on their
respective shafts.

h. Tighten in place.

i. install belts on pulleys and align as described in the
Belt and Pulley Instalfation section.

Bearing Replacement
The fan bearings are pillow block ball bearings.

a. Loosen and remove belts by adjusting motor mount-
ing plate

b. Remove the bearing cover by removing the bolts
around the perimeter of the bearing cover. Do not
remove fan sheave yel.

c. Remove inlet cone by removing attaching boits/nuts
around perimeter of the inlet plate.

d. Remove wheel by loosening setscrews and sliding
off shaft.

e. Record the location of the fan sheave from end of
shaft, and remove the sheave.

f. Record the distance from the bearing to the end of
the shaft.

g. Loosen setscrews on bearings and remove shaft.

i- Remove bearings from bearing base and replace with
new ones, noting the exact location of each; do not
fully tighten base bolts.

k. Slide shaft through bearings until shaft protrudes the
same amount as measured above. Tapping the inner
race of each bearing with a soft driver may be
required. Do not hammer the end of the shaft or
the bearing housing.

l. Return setscrews to same location as marked above
and tighten one setscrew on each bearing to half its
specified torque.

m. Rotate the shafi to allow the bearings to align them-
selves.

n.Replace whee! but do not tighten yet.
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0. Replace inlet cone. Wheel may need to be moved to
allow proper alignment. Care should be taken to
insure that inlet cone is centered inside wheel before
and after tightening attaching bolts.

p. Slide wheel on shaft to achieve proper wheel/inlet
overlap and tighten wheel set screws. Referto
Wheel-to-Inlet Clearance on page 3.

qg. Tighten hold-down bolts to proper torque.

I. Turn the shaft by hand. resistance should be the same
as it was before hold-down bolts were fully tightened.

s. Tighten all bearing setscrews to full specified torque.

t. Replace the sheave, align with motor sheave, and
adjust the belf tension.

u. Test run fan and retighten all setscrews and bolts, and
trim balance as necessary (.0785 infsec max).

v. Replace discharge cover.

Wheel Replacement

The wheel has a pre-machined shoulder in the hub for
the use of most 2 and 3 jaw mechanical puller.
a, Align center of the puller with the center of the shaft.
b. Ensure ail setscrews in the hub, normaily two, are
fully removed.
c¢. Slowly remove wheel from the shaft.

SEE DETAILA

PRE-MACHINED SHOULDER

DETALL A

Troubleshooting

Problem and Potential Cause

Low Capacity or Pressure

«Incorrect direction of rotation. Make sure the fan rotates in same di-
rection as the amows on the motor or beit drive assembly.

«Poor fan inlet or outiet condifions. There should be a straight clear
duct at the inlet or outlet.

«“mproper wheel alignment.

Excessive Vibration and Noise

*Damaged wheel.

*Belts misaligned.

-Bels too loose; wom or oily belts.

=Loose fasteners.

«Speed too high,

«Incorrect direction of rotation. Make sure the fan rofates in same di-
rection as the arrows on the motor or beit drive assembly.

*Bearing set screws loose.

*Bearings need lubrication or replacement.

*Debris In impeller.

*Fan surge.

*See page 4 for issues regarding use of VFD.

Overheated Motor

«Motor improperty wirad.

-Incorrect direction of rotation. Make sure the fan rolates in same di-
rection as the arrows on the motor or belt drive assembly.

-Cooling air diverted or blocked.

*Improper inlet clearance.

*Incorrect fan speed.

sIncorrect voltage.

Overheated Bearings
simproper hearing lubrication
*Excessive belt tension.




QMX/QMX-HP Parts List
(Horizontal Mount Shown)

ITEM ITEM ITEM ITEM
NUMBER DESCRIPTION NUMBER DESCRIPTION
1 COMPANION FLANGE (OPTIONAL) 13 BELT
2 EXTERNAL INLET VANE DAMPER (OPTIONAL) 14 DRIVE PULLEY
3 INLET SAFETY SCREEN (OPTIONAL) 15 DISCHARGE SAFETY SCREEN (OPTIONAL})
4 INLET CONE 16 BEARING COVER
5 MIX-FLOW WHEEL 17 BEARINGS (2 REQUIRED)
6 SHAFT 18 ISOLATOR (4 REQUIRED OPTIONAL)
7 ACCESS DOOR (OPTIONAL} 19 ISOLATION RAILS-HORIZONTAL MOUNT (OPTIONAL)
8 MOTOR COVER (OPTIONAL) 20 BASE-HORIZONTAL MOUNT
9 HOUSING-HORIZONTAL MOUNT 21 THRUST RESTRAINT-HORIZONTAL MOUNT (CPTIONAL)
10 MOTOR 22 ISOLATION STRUCTURE-VERTICAL MOUNT (OPTEONALY),
11 MOTOR PLATE 23 HOUSING-VERTICAL MOUNT
12 BELT GUARD 24 SHAFT LOCKING COLLAR-VERTICAL MOUNT




QMXE/QMXE-HP Parts List

ITEM ITEM
NUMBER DESCRIPTION
1 QMX Curb Cap
2 QMXE Birdscreen
3 QMXE Top Cap Post
4 QMXE Baffle Brace
5 QMXE Top Cap Extension (for Size 90 only)
5} QMXE Top Cap

See commaon parts (not showny) listed on page 8.

ITEM
NUMBER

ITEM
DESCRIPTION

QMX Curb Cap

QMXS Top Cap-Open

QGMXS Upper Baffle Brace

QMXS Top Cap Post

QMXS Birdscreen

QMXS Top Cap

QMX$ Lower Top Cap Post

QWi ~id| ) B ]| N -

QMXS5 Lower Baffle Brace

9

QMXS Adapter Plate

See common parts (not shown) fisted on page 8.




QMXU/QMXU-HP Parts List

ITEM ITEM
NUMBER DESCRIPTION
1 QMX Curb Cap
2 QMXU Liiting Lug
3 amxU Damper
4 QMXU Damper Slop
B QMXU Windband

See common parts {not shown) listed on page 8.

QMXLE/QMXLE-HP Parts List

7

ITEM ITEM
NUMBER DESCRIPTION

5 1 AMXLE Mixing Box

. 2 QMXLE Curh Cap
- 3 QMXLE Middle Seclion
. g 4 QMXLE Adapter Plate
3 QMXLE Stack Damper

B QMXLE Windband

@ /@ 7 QMXLE Lifting Lug

See common parls (#ol shown) listed on page 8.

10




Arrangement 3 Parts List

ITEM ITEM

NUMBER DESCRIFTION

1 Arr. 3 Bearing Support

2 Arr. 3 Shaft

3 Asr, 3 Spiral Guard

4 Arr. 3 Base

5 Arr. 3 Housing

8 A, 3 Motor Cover

See common parts (not shown} listed on page 8.

.

1"
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Limited Warranty
Loren Cook Company warrants that your Loren Cook fan was manufactured free of defects in materials and workmanship, {o the extent stated herein. For a period of one (1)

yoar after date of shipment, we will replace any parts found to be defective wilhout charge, except for shipping costs which will be paid by you. This warranty is granted
only to the original purchaser placing the fan in service. This warranty is void if the fan or any part thereof has been altered or modified from its ariginaf design or has been
abused, misused, damaged ar is in womn condition or if the fan has been used other than for the uses described in the company manual. This warranty does nof cover
defects resulting from normal wear and tear. To make a warranty clalm, notify Loren Cook Company, General Offices, 2015 East Date Street, Springfield, Missouri 65803-
4637, explatning in writing, in detall, your complaint and referring to the specific madel and serial numbers of your fan. Upon receipt by Loren Cook Company of Your written
comptaint, you will be notified, within thirty (30) days of our receipt of your complaint, in writing, @1s lo the manner in which your claim will be handled. If you are entitled to war-
ranty refief, a warranty adjustment will be completed within sixty (60) business days of the receipt of your written complaint by Loren Cook Company. This warranty gives
only the original purchaser placing the fan in service specifically the right. You may have other legat rights which vary from state to state.

LOREN COOK COMPANY

Corporate Offices: 2015 E. Dale Street Springfield, MO 65803 417.869.6474
forencook.com

12 QMX IOM - September 2004
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Kingstown
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Inspections and Tests

Detailed, Grouped by Each Inspection Number

URI1 New Student Housing Project # 113607000 Gilbane Building Company
: Tel: Fax:

Number:: B038 - i Date: 4/19/2007..12:00:00AM

Installing Company: Delta Mechanicatl - Smith, John Spec Section: 15000

Inspecting Company: SE| Companies - Goossens, Robert Sub Section: ii1c

QC Company: Gilbane Building Company - Morin, David Actual Start Time: 10:00 AM

Accepting Company: University of Rhode Istand - DePace, Paul Actual Finish Time: 02:30 PM

Atrium Smoke Exhaust Smoke Exhaust Completed

i

al%

Buitding B Atrium Systems Testing

Velocities measured at Make-up Air Grilles- 183 FPM
Velocities at SEF Fans= 2459 FPM

Total Make-up Ale= 48,158 CFM
Total Exhaust Air= 48,460 CFM
Total Differential= -302 CFM

Wind north at 20 mph
QOutside air at 55 degrees
Indoor airat 72 degrees

Door Opening Force - Door BOO1A 15 ibs, Door BO11A 15 Ibs, Door BO18A 11lbs

Fan Motor Current Draw - SEF-1B=17.3/16.5/15.7, SEF-2B=17.1/16.6/15.8, SMAU-1B=8.3/8.7/8.1, SMAU-2B=7.4/7.1/7.8,
SMAU-3B=8.2/7.1/7.8, SMAU-4B=8.0/8.0/8.1

#aofo7

Signature ’Sign ed Date

Prolog Manager Printed on: 4/20/2007 NENG URI New Residence Halls fage 1 of 1







UNIVERSITY OF

Rhode Island

University of Rhode Island
New Student Housing

Testing Protocol
Atrium Smoke Exhaust System
Building B

Construction Manager
Gilbane Building Company -

Commissioning Agent
SEi Companies

Electrical Contractor
R.F, Audet

Fire Alarm Contractor
Simplex/Grinnell

Mechanical Contractor
Delta Mechanical

Sheet Metal Contractor
Unique Metal Works

Balancing Contractor
R. K. Baker and Associates, Inc.
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Atrium Smoke Control
Proposed Testing Protocol

URI-MNew Student Housing

Prior to testing the Atrium Smoke Control System, verify the completion of the building system, including
the following features:

1

2.
3.
4,

Integrity of partitions and floor penetrations
Firestopping

Doors and closers related to the Smoke Exhaust area
Glazing at Afrivm area

Testing is to include the following sub-systetns to the extent that they affect or are affected by tle operation
of the Smoke Exhaust system:

e A il b

Fire Alarm System

Building Management System

HVAC System and Equipment
Electrical Equipment

Temperature Control System

Normal and Emergency Power sources
Aautomatic Fire Suppression System
Antomatic operating doors and closers
Emergency Elevator operation

The following parameters are to be measured during acceptance testing:’

Mok b=

Total volumetric flow rate.

Airflow velocities.”

Airflow direction

Door opening forces’

Pressure differentials

Ambient temperature

Measure and verify fan motor current draw.?

The following equipment will be needed to perform acceptance testing:

L

I

Differential pressure gauges, inclined water manometers or electric manometer [instrument ranges
0-0.25 in. w.g. (0-62.5 Pa) and 0-0.50 in. w.g. (0-125 Pa) with 50 fi of tubing]

Scale suitable for measuring door opening force (15 1bf to start door, 5 Ibf to full open)
Anemometer, including traversing equipment.

Ammeter

Door wedges

Tissue paper 1oll or other convenient device for indicating direction of airflow

Signs indicating that a test of the smoke evacuation system is in progress and that doors are not to
be opened.

Instruments for testing shall have been calibrated within one month prior to test. Calibration shall be
traceable to NBS Standards. Calibration certificates for test equipment used must be provided.

I NFPA 92B-8.3.2
2 NFPA 92B-4.6

I NFPA 92B-4.6.3
*1IBC 909.10.5
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Sequence of Operation

The following sequence applies to Smoke Exhaust Fans SEF-1C & SEF-2C, and Makeup Air Fans SMAU-
1C through SMAU-4C:*

1. The system shall be available 24 hours per day, 7 days a week; all equipment and controls shall be
on legally required standby power.
2. Upon activation of any Atrium associated smoke detection device the Fire Alarm System shall
perform the following functions:
a. Send a signal to the Automatic Control Dampers (Jocated in the fan curbs) to allow
Smoke Exhaust Make-up Air to enter the Atrinm.
b. Send a signatl to the Atrium Makeup Air and Exhaust Fans.
3. The following shall occur when the Atrium Smoke Confrol System is activated:
a. Automatic Control Dampers shall open.
b. Magnetic hold-open devices on Doors 1L1A, 1L1B, 101B and 111 Ashall be de-
energized,
c. When the Automatic Control Dampers are proven 60% open, the Smoke Make-up Air
Fans (SMAU-1C through SMAU-4C) and Smoke Exhaust Fans (SEF-1C & SEF-2C)
shall be energized and run continuously until the Fire Alarm System terminates the signal
via the Fire Alarm Control Panel.
d. The Fans will then be de-energized and the Automatic Control Dampers shall close.

Prior to acceptance testing, all building equipment must be placed in normal operating mode, including
equipment that is not used to implement smoke exhaust, such as elevator shaft vents and machine room
fans and vents, general exhaust and supply air through Atrium Supply Diffusers |

Woeather data shall he recorded, including wind speed, direction and outside temperature. Extreme changes
in conditions during the test shall be rec orded.’

Testing on Stand-by Power to all Smoke Exhaust System components must be conducted while on both
Normal and Emergency Power. Disconnect Normal Power at the Main Service disconnect to simulate the .
true operating conditions in this mode.

The acceptance testing must demonstrate that the correct outputs are produced for a gwen input for each
control sequence specified. The following sequences are to be followed and documented:”

1. Normal mode

2. Automatic Smoke Exhaust mode for Fire Alarm

3. Manual override of normal and automatic exhaust modes

4, Return to normat

With the HVAC System in normal mode, measure pressure differences across all door barriers and airflow
velocities at interfaces with open areas.

Activate the Smoke Exhanst System. Verify and record the operation of all fans, dampers, doors and related
components. Measure fan exhaust capacities and air velocities at Exhaust Fans and at First Floor Atrium
make-up air grilles. Velocity at make-up air grilles not to exceed 200 fpm.®

Using a scale, measure the force required to open the First Floor Atrium Corridor doors to ensure that the
force required to set the doors in motion does not exceed 15 1bs, and the force to bring the door to full open
does not exceed 5 lbs,

Measure and record the pressure differences across all doors that separate the Smoke Exhaust arca from
adjacent spaces and the velocities at interfaces with apen spaces.

% Contract Document H608, Detail for Smoke Control System Diagram as amended by Sketch SKH3.21.
® NFPA 92B-4.8

?NFPA 92B-8.3.4.4

*IBC 909.7.2




Appendix

NFPA 92B 2005 Edition

Standard for Smoke Management Systems in Malls, Atria and Large Spaces
Chapter 4-paragraphs 4.6, 4.6.3 and 4.8
Chapter 8-paragraphs 8.3.2 and 8.3.4.4

Rhode Island Fire Safety Code

Rules and Regulations
Promulgated by the Board of Appeal and Review
Chapter 13-paragraphs (Add) 13.8.10.4.3.3.5 and (Add) 13.8.10.5.10

International Building Code 2003
Section 909, Smoke Control Systems

System Summary Report
Provided by Vanderweil Engineers

Seimens Building Technologies
Submittal for Building Controls, Sheets 205, 205A and 205B

University of Rhode Island New Student Housing

Construction documents prepared by The S/I/A/M Collaborative and R.G. Vanderweil
Engineers, including but not limited to: Sketch SKE-72 and Drawing H608 as amended
by Addendum 3, Sketch SKH3.21
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Extract from NFPA 92B, Chapter 4 Design Fundamentals

4.5.2 System Startup.
4.5.2.1 The smoke management system shall achieve full operation prior to conditions m the
space reaching the design smoke conditions.
4.5.2.2 The determination of the time it takes for the system to become operational shall consider
the following events (as appropriate to the specific design objectives):
(1) Time for detection of the fire incident
(2) HVAC system activation time including shut-down and start-up of air handling equipment,
opening and closing of dampers, and opening and closing of natural ventilation
devices

4.5.3 Duration.

4.5.3.1 When the design of the smoke management system is based on occupants exitimg a space
before being exposed to smoke or before tenability thresholds are reached, the systein shall
remain operational for the duration required.

4.5.3.2 Smoke management systems designed to maintain tenable conditions shall not be required
to prevent the descent of a smoke layer in spaces where tenable conditions are deinonstrated.
4.5.3.3 When the design of the smoke management system is based on occupants” exiting a space
before being exposed to smoke or before tenability thresholds are reached, a timed egress analysis
shall be conducted.

4.5.4 Mannal Override.

4.5.4.1 A means of manually starting and stopping the smoke management system shall be
provided at an approved location accessible to the fire department.

4.5.4.2 Manual controls shall be able to override automatic system operation.

4.6* Makeup Air.

Makeup air shall be provided by fans or by openings to the outside.

4.6.1 The supply points for the makeup air shall be located beneath the smoke layer interface.
4.6.2 Mechanical makeup air shall be less than the nass flow rate of the mechanical smoke
exhaust.

4.6.3 The makeup air shall not cause door-opening force to exceed allowable limits.

4.6.4* The makeup air velocity shall not exceed 200 ft/mm (1.02 m/sec) where the makeup air
could come into contact with the plume unless a higher makeup air velocity is supported by
engineering analysis.

4.7 Operating Conditions.
The smoke management system components shall be capable of continuous use at the maximum
temperatures expected over the design interval time.

4.8* Weather Data.
Designs shall mcorporate the effect of outdoor temperature and wind on the performance of the
smoke management system.

4.9* Stratification of Smoke.

For large spaces where smoke stratification can occur, one of the following detection scheines
shall be used:

(1»*  Anupward beam to detect the smoke layer

(2)* Detection of the smoke layer at various levels

(3)* Horizontal beams to detect the smoke
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NFPA 92B, Chapter 8 Testing

8.1 General.

8.1.1* Each system shall be tested against its specific design criteria using component system
testing, acceptance testing, and periodic testing and maintenance.

8.1.2 Construction documents shall include all acceptance testing procedures and pass/fail
criteria.

8.2 Component System Testing

8.2.1* Responsibility for testing shall be defined clearly prior to component system testing.
8.2.2 Prior to testing, the party responsible for testing shall verify completeness of building
construction, including the following architectural features:

(1) Smoke barriers including joints therein

(2) TFirestopping

(3) Doors and closers related to smoke control

(4) Glazing that encloses a large-volume space

8.2.3* Operational testing of each individual system component shall be performed.

8.2.4* Testing shall include all subsystems to the extent that they affect or are affected by the
operation of the sinoke management system,

8.2.5 All documentation from component system testing shall be available for inspection.

8.3 Acceptance Testing.

8.3.1* General. Acceptance testing shall demonstrate that the final integrated system fnstallation
complies with the specific design and is functioning properly.

8.3.2 Test Parameters. Where appropriate to the design, the following paraineters shall be
measured during acceptance testing:

(1) Total volumetric flow rate

(2) Airflow velocities

(3) Airflow direction

(4) Door-opening forces

(5) Pressure differences

(6) Ambient indoor and outdoor temperatures

(7} Wind speed and direction

8.3.3 Measurement Locations. The locations for measurement of the parameters identified in
8.3.2 shall be in accordance with nationally recognized methods.

8.3.4 Testing Procedures, The acceptance testing shall include the procedures described in
8.3.4.1 through 8.3.4.5.

8.3.4.1* Prior to beginning acceptance testing, all building equipment shall be placed in the
normal operating inode, including equipment that is not used to implement smoke management.
8.3.4.2* If standby power and been provided for the operation of the smoke management systemn,
the acceptance testing shall be conducted while on both normal and standby power.

8.3.4.3 The acceptance testing shall include demonstrating that the correct outputs are produced
for a given input for each control sequence specified.




NFPA 92B, Chapter 8 Testing, continued

8.3.4.4 The complete smoke management sequence shall be demonstrated for the following:

(1) Normal mode

(2) Automatic smoke management mode for first alarm

(3) Manual override of normal and automatic smoke management modes

(4) Return to normal

8.3.4.5* Acceptance tests for the fire protective signaling system in conjunction with the smoke
management system shall be permitted.

8.3.5* System Testing.

8.3.5.1 Specific smoke management performance criteria shall be developed by the systemn
designer and described in the construction documents.

8.3.5.2 Acceptance testing to verify system performance shall include the following:

(1) Prior to performance testing, verify the exact location of the perimeter of each large-volume
space smoke management system, identify any door openings into that space, and identify all
adjacent areas that are to remain open and that are to be protected by airflow alone. For larger
openings, measure the velocity by making appropriate traverses of the opening.

(2) Activate the smoke management system. Verify and record the operation of all {ans,
dampers, doors and related equipment. Measure fan exhaust capacities and air velocities through
inlet doors and grilles or at supply grilles if there is a mechanical makeup air system. Measure the
force to open exit doors,

(3) Where appropriate to the design, measure and record the pressure difference across all doors
that separate the smoke management system area from adjacent spaces and the velocities at
interfaces with open areas.

8.3.6 Testing Documentation.

8.3.6.1 Upon completion of acceptance testing, a copy of all operational testing documentation
shall be provided to the owner.

8.3.6.2 This documentation shall be available for reference for periodic testing and maintenance.
8.3.7 Owner's Manuals and Instruction. Information shall be provided to the owner that
defines the operation and maintenance of the system.

8.3.8 Modifications.

8.3.8.1 All operation and acceptance tests shall be performed on the applicable part of the system
wherever there are system changes and modifications.

8.3.8.2 Documentation shall be updated to reflect these changes or modifications.

8.4 Periodic Testing.

8.4.1* Proper maintenance of the system shall, as a minimum, include the periodic testing of all
equipment, such as initiating devices, fans, dampers, controls, doors and windows.

8.4.2* The equipment shall be maintained in accordance with the manufacturer's
recommendations.

8.4.3 The periodic tests shall determine the airflow quantities and the pressure differences at the
following locations:

(1) Across smoke barrier openings

(2) At the air makeup supplies

(3) At smoke exhaust equipment

8.4.4 All data points shall coincide with the acceptance test location to facilitate comparison
measurernents.
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NFPA 92B, Chapter 8 Testing, continued

8.4.5 The system shall be tested at least semiannually by persons who are thoroughly
knowledgeable in the operation, testing, and maintenance of the systems.

8.4.5.1 The results of the tests shall be documented in the operations and maintenance log and
made available for inspection.

8.4.5.2 The smoke management system shall be operated for each sequence in the current design
criteria.

8.4.5.3 The operation of the correct outputs for each given input shall be observed.

8.4.5.4 Tests shall also be conducted under standby power if applicable.

8.4.6* Special arrangements shall be considered for the introduction of large quantities of outside
air into occupied areas or computer cenfers when outside temperature and humidity conditions are
extreme and when such unconditioned air could damage contents.

End of Reference
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Extract from Rhode Island Fire Safety Code, Chapter 13

(Add) 13.8.10.4.3.2

A high rise system for the purpose of this chapter is defined as a municipally connected fire alarm
system consisting of a power limited fire alarm control unit listed by UL and/or approved by
FMG, with voice communication and a two-way fire department communication system. All
circuits for a high rise fire alarm system shall be installed in a Class "A" fashion as described in
NFPA 72. Fire Alarm/Voice Communication Systems shall be provided in all high rise
buildings regardless of the occupancy and shall operate as follows:

(Add) 13.8.10.4.3.3

The operation of by annual fire alarm box or the automatic activation of ally heat detector, smoke
detector, sprinkler flow switch standpipe flow switch or other extinguishing system switch shall:

(Add) 13.8.104.3.3.1

Automatically sound a distinctive audible signal and activate the visible notification apphances
on the floor week: the alarm originated one floor above and one floor below the floor where the
alarm originated;

(Add) 13.8.10.4.3.3.2
Automatically notify the local fire department;
(Add) 13.8.10.4.3.3.3

Visually indicate the location of the origin of the alarm at the fire command center within the
building;

{Add) 13.8.10.4.3.3.4

Interlock with the heating, ventilating and air conditioning [HVAC] control systems to provide
for automatic fan shut-down as required in § 13.8.10.5.10;

(Add) 13.8.10.4.3.3.5

Interlock with all stairwell pressurization, smoke exhaust and smoke control systems to control
HVAC operations as required in § 13.8.10.5.10. Stairwell pressurization, smoke exhaust and
smoke control systems shall not be activated by the activation of mammal fire alarm boxes;




Extract from Rhode Island Fire Safety Code, Chapter 13, continued

(Add) 13.8.10.5.9

All required fire alarm systems shall be connected to an approved power source in the building
and in addition shall have automatically charged storage type battery standby power (dry cell
shall not be used) of sufficient capacity to operate the entire system as required by § 13.8.10.4 for
the type of system after the principal source of power has failed. The fire alarm system must he
able to function and sound the notification appliances for at least live (5) minutes following the
required standby period.

(Add) 13.8.10.5.9.1

Systems utilizing in emergency generator as a source of standby power shall not be exempt from
the above requirements for battery standby power.

(Add) 13.8.10,5.10

In all buildings having a firc alarm system, the fire alarm system shall be interconnected to the
building’s heating, ventilation and air conditioning (HVAC controls so that the fan(s) supplyimg
two thousand (2,000) cubic feet per minute (cfm) or greater capacity of any ventilating system
not used for pressurization of a fire safe area or four (4) or more ceiling mounted industrial air
circulation fans installed in one room shall automatically shut down any time, other than drills or
when testing, that any initiating device connected to the fire alarm system is activated. If duct-
type smoke detectors are installed in HVAC systems, the duct-type smoke detector shall be
comnected to the fire alarm control unit to signal an audible and visual supervisory signal at the
fire alarm control unit and annunciator. An alarm condition shall not oceur unless specifically
requested and authorized by the AHJ.

(Add) 13.8.10.5.10.1
EXCEPTION: Where total coverage smoke detection is installed in all areas of the smoke
compartment served by the return air system, installation of air duct detectors in the return air

system shall not be required, provided their function is accomplished by the design of the area
detection system.

{Add) 1.3.8.10.5.10.2

Where instatlation of automatic smoke area detection is impractical due to ambient conditions,
automatic heat detection shall be permitted. In areas covered by automatic sprinkler systems,
automatic heat detection shall not be required.

{Add) 13.8.10.5.10.3

EXCEPTION- See § 13.8.10.4.3.3.5.

10




Vanderweil Engineers

September 20, 2006

Mr. Rick Bouchard

The S/LIA/M Collaborative
Somerset Square

80 Glastonbury Boulevard . {
Glastonbury, CT 06033-4415 _

Re: 22562 URI Housing
Atcium Smoke Control

" Dear Rick:

In January of 2006 RGV received a letter of approval (as a result of an October 2004 review meeting) from
the Rhode Island Building Gode Commission for the désign of the Arrium smoke control systems for URI

- Residence Hills (Sec attached). As‘Building A completion and occupancy nears I am submitting co you a
smoke control system summary report to be reviewed and approved by the Rhode Island Stace Fire
Marshal's Office. ‘The summary report contains the following:

. 1. ‘Theatrium plan and section, (included as an attachmenr)

' 2. The Exhaust Method of smoke control in accordance with-IBC 2003, Scction 9098 as approved
‘by Rhode Island Building Code Commission.

3. Smoke exhaust calculations using an axisymetric smoke plume and a balcony spill smoke plume.
These calculations are summarized below and are included as attachments.

4. Smoke concrol systém acceptance test procedures as stated in TMC 2003, Section 909, to be
performed by the contractor as specified in contract documents.

5. Sequence of operation as provided by Fire Alarm contractor and ATC contractor.

The-Buildings

The program for this project is comprised of two sites. The North Site will contain two buildings and the o
South Site will contain one building, All three buildings are similar in arrangement and each has atriums 7 ;
-requiring smoke concrol systems in accordance with section 909 of the IBC-2003. The governing building
code for this project is thie 2003 edition of the International Building Code (IBC-2003). Of the several
available smoke control methods, we are requesting approval from the governing building official to use the

- Exthaust Method in accordance with section 909.8 of the IBC-2003. The details of our calculation
procedure are provided in the following artachments: ' : ‘

H22562 00ADOC L eneABouchard. doc

274 Summer Street - .
Bostan, Massachuseres 02210.1123
Tel: 617-423.7423, Fax 617:956:4713

wwwvanderweil.com

A Vanderweil Company
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YVanderweil Engineers

Mr. Rick Bouchard
The S/LIA/M Collaborative
22562 - Request for Additional Compensation - Sprinkler Design

Atrium Smoke Calculations Sheet — Axisymetric Plumes ]
Atriun Smoke Calculations Sheet — Balcony Spill & Window Plumes
Plan View of Atrium

Section View of Atrium

bt e

The Atriums

The atriums are comprised-of four and five levels. The five level atrium has approximate dimensions of 45
(W) x 45°(L) x 58'(H). The foue level awrium has approximate dimensions of 45’ (W) x 45°(L) x 48’(H).
On che firse level, each atrium is open to egress pathways while on the second third, fourth, and fifth levels,
each atrium is separated from egress pathways. On the first level, the perimeter corridor around each
atrium will be separated from communicating spaces during a fire/smoke event with automatic dosing
doors (fire/smoke rated).

The Exhaust Method, ICB-2003, Section 909.8

Section 909.8.1 (ExhaustRare) of the IBC-2003 requires that thelargest caleulated mass flow rate of
ppossible smoke plumes be used to determine the volumetric flow rate of the smoke exhaust system. We

" have caleulated this to be the axisymettic plume, which yields a smoke exhaust flow rate of 47,000 cubic

feet per minute (CFM).

As approved by the governing building official the design of a 47,000 CFM smoke exhaust system is being
provided for each of the three atriums considered. :

‘Please feel free to call with any questions.

Very truly yours, _ |
R.G. Vanderweil Engincers LLP : '

s §Aor”

Charles A, Clapp, P.E.
Project Manager

CAC/das
Cc: Jeff LaMothe (S/L/ASM)
Artachments

Page20f2




STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS

Departient of Administration
DIVISION OF CAPITAL PROJECTS AND PROPERTY MANAGEMENT
BUILDING CODE COMMISSION
One Capitol Hill
Providence, RI 02908-5859
(401) 222-3033 FAX #222-2599

January 19, 2006

Chip Clapp

Vanderweil ‘Engineers
274 Summer Street
‘Boston, MA 02210-1123

RE: URI Housing Atrium Smoke Control

Dear Chip: |

This letter is in response to our conversation Wednesday January 18, 2006. I reviewed

my notes and the previous correspondence regarding the smoke control systems design.

Building code section 909.3 requires special inspections and testing. The procedure for

this testing should-be submitted-to this office and testing shall be verified by the special
. inspector and this office.

My approval of the design concept does not infer compliance with Fire Codes. You will
-need acceptance by the RI State Fire Marshall’s Office.

~IfI can be of any more help please do not hesitate to call.

Ve;y truly yours,

7} J _ ‘
Yt e

Stuart Cowen
- Mechanical Engincer

cc:D. DeDentro
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1BC 2003 Atrium Smoke Calculations

Vanderweil Enginears

Asstimptions _ _909.8 (sameas UBC 805.5.2)

Co= 0. 24 BTUALF (Specific heat of Air/ Smaoke}*
£ (0.075 IbsAit” at 70 °F)*
. SFPE Handhook, ard Edtion; Pape A23, Table B.2 (axpressed in metric)

1. G 9-3 (same as UBC 5-3}
3. Smoke Temperature
Te= QG xm)] + T,
._{ o 3500 - 1(
=[- 3500 .- .
= 482 89,5 PR
= - 558°F (" ;- "R
A calculafion is necessary for the code sofisions birt tor which there s no formula n the code
Smoke Density (Ideal Gas Law )
4. pa(TalTs) ‘ _.. . NFPA92B, Page 27, under A2.4.1.3 (8) (expressed.in metric)
=" Obyar -7~ ( - -BF L ,ofs )
= 0.074 053 ¢ :
{BC 94 (same as UBC 5-7)
5 S
o / 0039
Flame height is> 'z Use formula below.
6 Axisymetric Plurne [1BG'9-3.3 {same as UBC §-4) (for'Z' <flame height)
© my=00208GFz. o I
= 00208 x5 3500 0k 10.00
= 00208 x. 13380 x 1000
= 27.83 Wisls
7. Smoke Temperature
T: = [v‘.:!,,l(cP xmp)] +Ta IBC 9-3 (same as UBG 5-13)
=[ 3500 . I( - 0247 :x 2783 )]+ 775-
= 3,500 i 668 .1+ 75 -
= 524 03 A+ 75
= " B99°F (  -1,059 °R)
A calculalion is necessary for the code salutions bint for which there is no formula In the code
Smoke Density { Kdeal Gas Law )
8. pa(Tal/Tg) NFPA 928, Page 27, under A.2.4.1.3 (8) (expressed in melric)
: = 0074 | 535 [ 1,059 )
= 0.074 . X 0.51
= . 0,038 Ibs/i®
Volumetric Smoke Productuon IBC 9-4 {same as UBC 5-7)
9 - V GOmI,Ip
= o X 27.33' -1 0038
= 4f!§ g6 ofm - REQUIRED EXHAUST
. URI Housing

- ‘Project # 22562 Axisymelric Plume

711412005




e

IBC 2003 Atrivm Smoke Caleulations

Vanderweil Engineers

Assumplions _ 909.8 (same as UBC 505.5.2)

T, R - S T - - c. 0.24 BTUALF {Specific heat-of Air f Smoke)*
Q= 001BTUfs (0.075 bsAt® at 70 °F)*

H= -9650{ft.  Height to balcony Window area

W G0, Width of balcony spill Height of opening
Zy= “0.50|fl.  Height 1o Z from balcony Height of opening above fioor
* SFPE Handbook, 3rd Edruon, Page A23, Tatle B2 (e)q:fressed in metric)
1 . Balcony Spifl Plume 1BC 9-5 {same uBC

P

0—12‘} ‘Z )

FQiRa o

o o

=10. 124(QW2) (z., + 025H) " -

17.83 bils:
2. Smoke Temperature
fo = [AACo x ] + T IBCQ»Q(sameasUBCS 13)
—[ 3500 - !( .ox 11‘_ i R A
= 3500 - -/ LA
= 157 A A
o= C B9 { 1,353 °RY¥
-'Am‘qﬂaﬁdnisnecessaryhrﬁwcodeso!ﬂbnsbtﬂforwhldlmemisnofnrmulain\hecode
Smoke Density { ideal Gas Law )
3 p'_=Pa-(_T9_/ T.) _ 3 NFPA 928, Page 27, underA.2.4.1.3.(8) {expressed in metric)
<= T 0074 . (. C585.. O 1,358-%)
= .0074 . - X 0.40
= C0.029.ausH®
Volumetnc Smoke Pruduchcn IBC 9-4 (same as UBC 5-7)
4. : S :
17.&3 /. 0029
5. Window Plume IBC 9-6 (same as UBC 5-9)
M = 0.077(Au ! )’B(Zw-fa)y“_fo'laﬁv”w o o
= o T gbe x 0T 180 e k3600
= 0077 ( 8600 x EE )+ 018X '36.00. x- -245
= 0077’ AR5 [ I R 15.87
= oo - Y o 15,87
= 2347 .
= 19.04-Ibsfs’
G. Smoke Temperalure
Tz [QHAC, xm)]+T, 18C 9-9 (same as UBC 5-13)
=[ 3500 M 024 . x 1904 )+ 75
=t 2,500 8 45T 1+ 75
= - 78577 + 75
= 841 F { 1,301 °R)
AMaﬁonisnecessarylmhemdesoluﬁommhrwmmmmbmI‘bnmﬁahmecode
Smoke Density {Ideal Gas Law)
7. p=pa(TalTs) NFPA 92B, Page 27, under A.2.4.1.3 (8) (expressed in metric)
= 0.074 { 535 / 1301 )
= 0.074 X 041
= - 0,031 bsii®
Volumelric Smoke Produci:on 1BC 9-4 {(same as UBC 5-7)
8. V = 60m/p ' ]
= - 60  x- 1904 [/ 0031
URI Housing
7/14{2005

Project # 2256200

Batcony Spill Plume and Window Plume
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H occupancies shall be provided in accordance with Section
414.7.

[F]908.2 Group H-5 cccupancy. Emergency alarms for noti-
fication of an emergency condition in an HPM facility shall be
provided as required in Section 415.9.4.6. A continuous
gas-delection system shall be provided for HPM gases in accor-
dance with Section 415.9.7.

- [F1908.3 Highly toxic and toxic materials. A gas detection
system shall be provided for indoor storage and use of highly
toxic and toxic gases to detect the presence of gas at or below
the permissible exposure limit (PEL) or ceiling limit of the gas
for which detection is provided. The system shall be capable of
monitoring the discharge from the treatment systemat or below
one-half the IDLH limit.

Exceplion: A gas detection system is not required for toxic
gases when the physiclogical waming properties are at a
level below the accepted PEL for the gas.

[F] 908.3.1 Alarms. The gas detection system shall initiate
a [ocal alarm and transmit a sigoal to a constantly attended
contro! station when a shori-term hazard condition is de-
tected: The alarm shall be both visible and audible and shall
provide waming both inside and ontside the area where gas
is detected. The andible alarm shall be distinct from all other
alarms.

Exception: Signal transmission to a constantly attended
contrel station is not required when not more than one
cylinder of highly toxic or toxic gas is stored.

[F]9068.3.2 Shutoff of gas supply. The gas detection system
shall automatically close the shutoff valve at the source on
gas supply piping and tubing related to the system being
monitored for whichever gas is detected.

Exception: Automatic shntdown is not required forreac-
tors utilized for the production of highly toxic or toxic
cornpressed gases where such reactors are:

1. Operated at pressures less than 15 pounds per
square inch gauge (psig) (103.4 kP'a).

2. Constantly attended.

3. Provided with readily accessible emergency shut-
off valves. '

[F] $08.3.3 Valve closure, The automatic closure of shutoff
valves shall be in accordance with the following:

1. 'When the gas-detection sampling point initiating the
gas detection system alarm is within a gas cabinet or
exhausted enclosure, the shutoff valve in the gas cabi-
net or exhausted enclosure for the specific gas de-
tected shall automatically close.

2. Where the gas-detection sampling point initiating the
gas detection system alarm is within a gas room and

compressed gas containers are not in gas cabinets or -

exhausted enclosures, the shutoff valves on all gas
lines for the specific gas detected shall automatically
close.

3. Where the gas-detection sampling point initiating the
gas detection system alarm is within a piping distribu-

2003 INTERNATIONAL BUILDING CODE®

FIRE PROTECTION SYSTEMS

tion manifold enclosure, the shutoff valve for the

compressed containerof specific gas detected supply-

ing the manifold shall automatically close.
Exception: When the gas-detection sampling point initi-
ating the gas-detection system alarm is at 2 use location
or within a gas valve enclosure of a branch line down-
stream of a piping distribution manifold, the shutoff
valve in the gas valve enclosure for the branch line lo-
cated in the piping distribution manifold enclosure shall
automatically close.

[F] 908.4 Ozone gas-generator rooms. Ozone gas-generator
rooms shall be equipped with a continuous gas-detection sys-
tem that will shot off the generator and sound a local alarm
when concentrations above the PEL occur.

{F] 908.5 Repair garages. A flaimmable-gas detection system
shall be provided in repair garages for vehicles fueled by
nonodorized gases in accordance with Section 406.6.6.

-{F] %08.6 Refrigerant detector. Machinery rooms shall con-

tain a refrigerant detector with an andible and visual alarm. The
detector, or a sampling tube that draws air to the detector, shall
belocated in an area where refrigerant from a leak will concen-
trate. The alarm shall be actuated at a value not greater than the
corresponding TLV-TWA values for the refrigerant classifica-
tion indicated in the Infernational Mechanical Code. Detectors
and alarms shall be placed in approved locations.

Exception: Detectors are not required in ammonia system
machinery rooms equipped with a vaper detector in accor-
dance with the Internarional Mechanical Code.

SECTION 909
SMOKE CONTROL SYSTEMS

909.1 Scope and purpaose. This section applies to mechanical
or passive smoke control systems when they are required by
other.provisions of this code. The purpose of this section is to
‘establish minimum requirements for the design, installation
and acceptance testing of smoke control systems that are in-

.tended to provide a tenable environment for the evacuation or

relocation of occupants. These provisions are not intended for

-the preservation of contents, the timely restoration of opera-

tions or for assistance in fire suppression or overhaul activities.
Smoke control systems regulated by this section serve a differ-
ent purpose thax the smoke- and heat-venting provisioas found
in Section 910. Mechanical smoke control systems shall notbe
considered exhaust systems under Chapter 5 of the Inferna-
tional Mechanical Code.

909.2 General design requirements. Buildmgs, structures or
parts thereof required by this code to have a smoke control sys-
tem or systems shall have such systems designed in accordance
with the applicable requirements of Section 909 and the gener-
ally accepted and well-established principles of engineering
relevant to the design. The construction documents shall in-
clude sufficient information and detail to adequately describe

the elements of the design necessary for the proper implemen-

tation of the smoke control systems. These documents shall be
accompanied by sufficient information and analysis to demon-
strate compliance with thesé provisions.
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5(9.3 Special inspection and fest requirements. In addition
- to the ordinary inspection and test requirements which build-
- ings, structures and parts thereof are required to undergo,
- smoke contro} systems subject to the provisions of Section 309
. -§hall undergo special-inspections and tests sufficient to verify
- - the proper commissioning of the smoke control design in its fi-
-nal installed condition. The design submission accompanying
* “the construction documents shall clearly detail procedures and
-methods to be used and the items subject to such inspections
-and tests. Such commissioning shall be in accordance with
-generally accepted engineering practice and, where possible,
. -based on published standards for the particular testing in-
_ volved. The special inspections and tests required by this sec-
tion shall be conducted under the same terms in Section 1704.

" '909.4 Analysis. A rational analysis supporting the types of
":smoke control systems to be employed, their methods of opera-

tion, the systems supporting them and the methods of construc-

-+, ‘fion to be'utilized shall accompany the submitted construction
‘documents and shall include, butnot be limited to, the items in-
“dicated in Sections 909.4.1 through 909.4.6.

_ 909.4.1 Stack effect. The system shall be designed such that

- the maximum probable nomal or reverse stack effect will

-not adversely interfere with the system’s capabilities. In de-

- termining the maximum probable stack effect, altitude, ele-

vation, weather history and interjor temperatures shall be
used.

909.4.2 Temperature effect of fire, Buoyancy and expan-

- sion cansed by the design fire in accordance with Section -

-909.9 shall be analyzed. The system shall be designed such
-that these effects-do not adversely: interfere with the sys-
iem’s capabilities. ‘ :

909.4.3 Wind effect. The design shali consider the adverse
- effects of wind. Such consideration shall be consistent with
‘the wind-loading provisions of Chapter 16. .

- "909.4.4 HVAC systems. The design shall consider the ef-

- “fects of the heating, ventilating and air-conditioning
(HVAC) systems on both smoke and fire transport. The
analysis shall include all permutations of systems status.
The design shall consider the effects of the fire on the HVA
systems. ’ -
909.4.5 Climate. The design shall consider the effects of
Tow temperatures on systems, property and occupants. Air
inlets and exhausts shall be Iocated so as to prevent snow or
ice blockage.

- 909.4.6 Duration of operation. All portions of active or
passive smoke control systems shall be capable of continued
operation after detection of the fire event for not Iess than 20
minutes.

909.5 Smoke barrier construction. Smoke barriers shall

' ~“comply with Section 709, and shall be constructed and sealed

to limit Ieakage areas exclusive of protected openings. The
. ‘maximum allowable leakage area shall be the aggregate area
calculated using the following leakage area ratios:

1. Walls: A/A, =0.00100
2. Bxit enclosures: A/A, = 000035
- 3. All other shafis: A/ =0.00150
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4. Floors and roofs: AfAp=0.00050

where:

A = Total leakage area, squa:elfect (o).

Ap = Unit floor or roof area of barrier, squarc feet (md).
A, = Unit wall area of barrier, square feet (m?).

" The leakage area ratios shown do not include openings due
to.doors, operable windows or similar gaps. These shafl be in-
cluded in calculating the total leakage area.

909.5.1 Leakage area. The total leakage area of the barrier
is the product of the smoke barrier gross area monitored by
the allowable leakage areazatio, plusthe area of other open-
ings such.as gaps and operable windows. Compliance shall -
be determined by-achieving the minimum air pressure dif-
‘ference-across the barrier with the system in the smoke con-
‘trol mode for mechanical smoke control systems. Passive
smoke-control systems tested using other approved means
suchas door fan testing shall be as approved by the building
official.

909.5.2 Opening protection. Openings in smoke barriers
shall:be protected by automatic-closing devices actuated by

- the required controls-for the mechanical smoke control sys-
tem."Door openings shall be protected by door assemblies
complying with Section 715.4.3.

‘Exceptions:
1. Passive smoke control systems with auto-
-matic-closing -devices actwated by spot-type
smoke detectors listed for releasing service in-
stalled in accopdance with Section 907:11.
2. Fixed openings between smoke zones which are
protected utilizing the airflow method.
3. InGroup I-2, where such doors are installed across -
corxidors, a pair of opposite-swinging doors with-
out a ceater mullion shall be installed having vi-
sion panels with approved fire-rated glazing
‘materials in approved fire-rated frames, the arca of
- which shall not exceed that-tested. The doors shall
~be close fitting within operational tolerances and
shall ot have undercuts, louvers or grilles. The

doors shall have head and jamb stops, astragals or

. -rabbets at meeting edges, and automatic-closing
devices. Positive-latching devices are not required.

4. Group I-3. :

5. Openings between smoke zones with clear ceiling
heights of 14 feet (4267 mm) or greater and
bank-down capacity of preater than 20 minutes as -
determined by the design fire size. '

909.5.2.1 Duets and air transfer openings. Ducts and
air transfer openings are required to be protected with a
minimum Class 1T, 250°F (121°C) smoke damper com-
plying with Section 716. ‘

909.6 Pressurizationinethod. The primary mechanical means
of ‘controlling smoke shall be by pressure differences across
smoke barriers. Maintenance of a tenable environment is not
required in the smoke control zone of fire origin.
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909.6.1 Minimum pressure difference. The minimum
-pressure difference across a smoke barrier shali be 0.05-inch
water gape (0.0124 kPa) in fully sprinklered buildings. In

- buildings permitted 10 be other than fully sprinklered, the
smoke control system shall be designed to achieve pressure
differences at least two times the maximum calculated pres-
sure difference produced by the design fire.

909.6.2 Maximum pressure difference. The maximum air
pressure difference across a smoke barrier shall be deter-
mined by required door-opening or closing forces. The.actual
force required to open exit doors when the system is in the
smoke control mode shall be in accordance with Section
"1008.1.2. Opening and closing forces for other doors shall be
determined by standard engineering methods for the resolu-
tion of forces and reactions. The calculated force to set a
side-hinged, swinging door inmotion shall be determined by:

F=F +E(WAAPY2(W-d) (Equation9-1)

where:
A = Door area, square feet (m?). ‘
d = Distance from door handle to latch edge of door,

feet (m). :
F = Total door opening force, pounds (N).
F,. = Forcereqnired {o overcome closing device, pounds

K = Coefficient 5.2 (1.0).
W = Door width, fect (m).
AP = Design pressure difference, inches of water (Pz).

909.7 Airflow design method. When approved by the building
official, smoke migration through openings fixed in a perma-
-nently open position, which are located between smoke control
-zones by the use of the airflow method, shall be permitted. The

. “design airflow shall be in accordance with this section. Airflow
~-shall be directed to limit smoke migration from the fire zone.

The geometry of openings shall be considered to prevent flow
-reversal from turbulent effects.

909.7.1 Velocity. The minimum ave.ragclvclocity through a
fixed opening shall not be Iess than:

y=217.2 [h-(7}~ T)I(T - 460)] (Equation9-2)

For SI: v=1199 [h (T}~ T.¥TI"?

where:

k= Height of opening, feet (m).

7; = Temperature of smoke, °F (°K).

7, = Temperature of ambieat air, °F (°K).

v = Air velocity, feet per minute (m/minute).

909.7.2 Prohibited conditions. This method shall not be
employed where cither the quantity of air or the velocity of
the airflow will adversely affect other portions of the smoke
control system, unduly intensify the fire, disrupt plume dy-

' naniics or interfere with exiting. In no case shall airflow to- -
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ward the fire exceed 200 feet per minute (1.02 m/s). Where
the formula in Section 909.7.1 requires airflow to exceed
this Jimit, the airflow method shatl not be used.

909.8 Exhaust method. When approved by the building offi-
cial, mechanical smoke control for large cnclose.d; volumes,
such as in atriums or malls, shall be permitted to utilize the ex-

“haust method. The design exhaust volumes shall be in accor-

dance with this section.

909.8.1 Exhaust rate. The height of the lowest horizontal
surface of the accumulating smoke layer shall be main-
tained at least 10 feet (3048 mm) above any walking surface
which forms a portion of a required egress systern within the
smoke zone. The required exhaust rate for the zone shall be
the Iargest of the calculated plume mass flow rates for the
possible plume configurations: Provisions shall be made for
natural or mechanical supply of air from outside or adjacent
smoke zones to make up for the air exhausted. Makeup air-
flow rates, when measured at-the potential fire location,
shall not exceed 200 feet per minute (60 960 mm per min-
ute)toward the fire. The temperature of the makeup air shall
be such that it does not expose temperature-sensitive fire
protection systems beyond their limits.

909.8.2 Axisymmetric plumes. The plume mass flow rate
(m;), in pounds per second (kg/s), shall be dcten:nined_by
-placing the design fire.center on the axis of the space being
-analyzed. The limiting flame height shall be determined by:

7= 0.533Q2 (Equation 9-3}
For Sk z;=0.166G2"

where: '

m, = Plume mass flow rate, pounds per sccond (kg/s).

P

@ = Total heat output.

Q. = Convective heat output, British thermal units per
second (KW). (The value of O, shall not be taken as
less than 0.7002).

z = Height from top of fuel surface to bottom of smoke
layer, feet (m). )

z = Limiling flame height, feet (m). The z; value mustbe
greater than the: fuel equivalent diameter (see Sec-
tion-909.9).

forz>g

m, = 0022075 4 0.00420,

For SI: m, =0.071 9"z 4.0.00180,

forz=1z
m,=0011 @,

- For SI: m,=0.035Q,
forz<g

m, = 0.02080 3%z
For SI: m,=0.0320 7

To convert 1, from pounds per second of mass flow to a
volumetric rate, the following equation shall be used:
V=60mJp (Equation 9-4)
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‘where:
V = Volumetric flow rate, cubic feet per minute (m?/s}.
‘p = Density of air at the terperature of the smoke layer,
: pounds per cubic feet (77 in °F) [kg/m® (T* in °C)].

$09.8.3 Balcony spill plumes. The plume mass flow rate
(m,) for spill plumes shali be determined vsing the geomet-
rically probable width based on architectural elements and
projections in the following equation:

m,=0.124(QW?*)"%(z, + 0.25H) (Equation 9-5)

For SI: m,=036(QW2)A(z, + 0.25H)
where:

-H = Heightabove fire to underside of balcony, feet (in).
m, = FPlume mass flow rate, pounds per second (kg/s).
@ = Total heat output.

‘W = Plame width at point of spill, feet (m).

z, = Height from balcony, feet (in).

909.8.4 Window plumes. The plume mass flow rate (m,)
shall be determined from:

m, = 0.077(A H )3z Aa)? + 0.184 H 72
(Equation 9-6)

For SI: m, = 0.68(A 2z, +ay? + 1.5A H "
 where:

A, = Area of the opening, square feet (m?).

‘H, = Height of the opening, feet-(im).

‘m, = plume mass flow rzte, pounds per second (kg/s).

' -z, = Heightfromthe top of the window or opening to the
bottora of the smoke layer, feet (m).

a = 24AMH5-21H,

" 909.8.5 Plume contact with walls. When a plume contacts
one or more of the surrounding walls, the mass flow rate
shall be adjusted for the reduced entrainment resulting from
the contact provided that the contact remains constant. Use

- of this provision requires calculation of the plume diameter,
-that shall be calculated by:

d=0A8 (T +460)KT,+460)}' 7z {Equation9-7}

For S d=048 (T/T)?;

where!

d = Plime diameter, feet (m).

T, = Ambient air temperature, °F (°K).

T, = Plume centerline temperature, °F (°K).

= 0.60(7T,+460) 0273733+ T,

.z = Height at which T} is determined, feet (m).
ForSI: T,=0.08T,0 25+ 7T,
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909.9 Design fire. The design fire shall be based on a @ of not
less than 5,000 Btu/s (5275 kW) unless a rational analysis is
performed by the registered design professional and approved
by the building official. The design fire shall be based on the
analysis in accordance with Section 909.4 and this section.

909.9.1 Factors considered. The engineering analysis shall
include the characteristics of the fuel, fuel load, effests in-
cluded by the fire and whether the fire is likely to be steady
or unsteady.

909.9.2 Separation distance. Determination of (e design
fire shall include consideration of the type of fuel, fuel spac-
ing and configuration. The ratio of the separation distance to
the fuel equivalent radius shall not be less than 4. The fuel
equivalent radius shall be the radius of a circle of equal area
to floor area of the fucl package. The design fire shall be in-
creased if other combustibles are within the separation dis-
tance as determined by:

R=10/Q02ng" P2 (Equation 9-8)

where:

g” = Incident radiant heat flux required for nonpiloted
ignition, B/ --s (W/m?).

O = Heat release from. fire, Btw/s (kW).

R = Separation distance from target to center of fuel
package, feet (my).

909.9.3 Heat-release assomptions. The analysis shall

make use of best available data from-approved sources and

shall not be based on excessively stringent limitations of

combustible material.

909.9.4 Sprinkler effectiveness assumptions. A docu-

mented engineering analysis shall be provided for condi-

tions that asseme fire growth is halted at the time of

sprinkler activation.

© 909,10 Equipment. Equipment such- as, but not limited to,

fans, ducts, automatic dampers and balance dampers, shall be

-siritable for its intended use, suitable for the probable exposure

temperatures that the rational analysis indicates, and as ap-

proved by the building official. : .
909.10.1 Exhaust fans, Components of exhaust fans shall
be rated and certified by the manufacturer for the probable
temperature rise to which the components will be-exposed.
This temperature rise shall be computed by:

T=(QJmc)+(T,) (Equation 9-9)
where:
¢ = Specific heat of smoke at smoke Jayer temperature,

Bw/Ib°F (kI/kg - K).
m = Exhaust rate, pounds per second (kg/s)-
¢, = Convective heat output of fire, Btu/s (kW).
T, = Ambijent temperatuse, °F (°K).
T, = Smoke temperature, F (°K).
Exception: Reduced T, as calculated based on the assur-
ance of adequate dilotion air.
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909.10.2 Ducts. Duct materials and joints shall be capable
of withstanding the probable temperatures and pressures fo
which they -are exposed as determined in accordance with
Section 909.10.1. Ducts shall be constructed and supported
.in accordance with the Infernational Mechanical Code.
Ducts shall be leak tested to 1.5 times the maximum design
pressure in accordance with nationally accepted practices.
Measured Jeakage shall notexceed 5 percent of design flow.
Results of such testing shall be a part of the documentation
-procedore. Ducts shall be supported directly from fire-resis-
tance-rated structural elements of the building by substan-
tial, noncombustible supports.

Exception: Flexible connections (for the purpose of vi-
bration isolation) complying with the International Me-

chanical Code, that are constructed of approved

fire-resistance-rated matenals.

909,103 Equipment,; inlets and outlets. Equipment shall

be located so as to not expose uninvolved portions of the
building to an additional fire hazard. Outside air inlets shalf
" be located so as to minimize the potential for introducing

smoke or flame into the building. Exhaust outlets shall be so
located as to minimize reintroduction of smoke into the
building and to limit exposure of the building or adjacent
"buildings to an additional fire hazard.

© 909.10.4 Automatic dampers. Automatic dampers, regard-
Tess of the purpose for which they are installed within the

smoke control systern, shall be listed and conform to the re-

quirements of approved, recognized standards.

909.10.5 Fans. In addition to other reguircments,
belt-driven fans shall have 1.5 times the number of belts re-
‘quired for the design daty, with the minimum number of

" belts being two. Fans shall be selected for stable perfor-
mance based on normal temperatore and, where applicable,
.elevated temperature. Calculations and manufacturer’s fan
curves shall be part of the documentation procedures. Fans

- shall be supported and restrained by noncombustible de-

vices in accordance with the requirements of Chapter 16. .

" Motors driving fans shall not be operated beyond their
-nameplate horscpower (kilowatts), as determined from

. measurement of actual current draw, and shall have a mini-
mum service factor of 1.15.

909.11 Power systems. The smoke control system shall be
supplied with two sources of power. Primary power shali be the
normal building power systems. Secondary power shall be
from an approved standby source complying with the ICC
Electrical Code. The standby power source and its transfer
switches shall be in a separate room from the normal power
transformers and switch gear and shall be enclosed in a room
constructed of not Jess than 1-hour fire-resistance-rated fire
bagriers ventilated directly to and from the exterior. Power dis-
tribution from the two sources shall be by independent routes.

- Transferto full standby power shall be automatic and within 60

seconds of failure of the primary power. The systems shall
comply with the 1CC Electrical Code.

909.11.1 Power sources and power surges. Elements of
the smoke management systemn relying on volatile memo-
ries or the like shall be supplied with uninterruptable power
sources of sufficient duration to span a 15-minute primary
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power interruption. Elements of the smoke management
system susceptible to power susges shall be suitably pro-
tected by conditioners, suppressors or other approved
means.

909,12 Detection and control systems. Fire detection systems
providing control input or cutput signals to mechanical smoke
control systems or elements thereof shall comply with the re~
guirements of Section 907. Such systems shall be equipped

- with a control unit complying with UL 864 and listed as smoke

control equipment.

Contro! systems for mechanical smoke control systems shall
include provisions for verification. Verification shall include
positive confirmation of actuation, testing, manual override,
the presence of power downstream of all disconmects and,
through a preprogrammed weckly test sequence report, aboor-
mal conditions audibly, visually and by printed report.

909.12.1 Wiring. In addition to meeting requirements of the
_ICC Electrical Code, all wiring, regardless of voltage, shall
be fully enclosed within continuous raceways.

[F] 9$09.12.2 Activation. Smoke control systems shali be
activated in accordance with this section.

(] 909.12.2.1 Pressurization, airfllow or exhaust
method. Mechanical smoke control systems using the
pressurization, airflow or exhaust method shall have
completely antomatic control.

[F] 909.12.22 Passive - method. Passive smoke contro]
systems actuated by approved spot-type detectors listed
for releasing service shall be permitted.

[F] 909.12.3 Automatic conirol. Where completely auto-
matic contro] is required or used, the automatic-control se-
quences shall be initiated from an appropriately zoned
automatic sprinkler system complying with Section
903.3.1.1, manuat controls that are readily accessible to the
fire department and any smoke detectors required by engi-
neeting analysis. l
909.13 Control air tubing. Control air tubing shall be of suffi-
cient size 10 meet the required response times, Tubing shall be
flushed clean and dry prior tofinal connections and shall be ad-
equately supported and protected from damage. Tubing pass-
ing through concrete or masonry shall be sleeved and protected
from abrasion and electrolytic action.

- 909.13.1 Materials. Control air tubing shall be hard drawn
copper, Type L, ACR in accotdance with ASTM B 42,
ASTM B 43, ASTM B 68, ASTM B 88, ASTM B 251 and
ASTM B 280. Fittings shall be wrought copper or brass, sol-

_der type, in accordance with ASME B 16.18 or ASME B
16.22. Changes in direction shall be made with appropriate
tool bends. Brass compression-type fittings shall be used at

‘final connection to dévices; other joints shall be brazed us-
ing a BCuP5 brazing alloy with solidus above 1,100°F
(593°C) and liquids below 1,500°F (816°C). Brazing flux
shall be used on copper-to-brass joints only.

Exception: Nonmetallic tubing used within control pan-
els and at the final connection to devices, providing all of
the following conditions are met:

1. Tubing shall be listed by an approved agency for
flame and smoke characteristics.
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2. Tubing and connected devices shall be completely
enclosed within galvanized or paint-grade steel en-
closure of not less than 0.030 inch (0.76 mm) {No.
22 galvanized sheet gape) thickness. Eniry to the
enclosure shall be by copper tibing with a protec-
tive grommet of neoprene or teflen or by suitable
brass compression to male-barbed adapter.

3. Tubing shall be identified by appropriately docu-
mented coding.

4. Tubing shali be neatly tied and supported within
enclosure. Tubing bridging cabinet and door or

‘moveable device shall be of sufficient length to
avoid tension and excessive stress. Tubing shall be

:protected against abrasion. Tubing serving devices
on doors shall be fastened along hinges.

909.13.2 Izolation from other functions. Control tubing
serving other than smoke control functions shall be isolated

by automatic isolation valves orshall be an independent sys-
ferm.

909.13.3 Tesfing. Control air tubing shall be tested at three
times the operating pressure for not less than 30 minutes

- without any noticeable loss in gauge pressure prior to final
connection to devices.

909.14 Marking and identification. The detection and con-
trol systems shall be clearly marked at all junctions, accesses
and terminations.

~[F] 909.15 Conirol diagrams. Identical control diagrams

showing all devices in the system and identifying their location
and function shall be maintained current and kept on file with
the building official, the fire department and in the fire com-
-mand center in format and manner approved by the fire chief.

-[F] 909,16 Fire-fighter’s smoke control panel. A

“fire-fighter's smoke control panel! for fire department emer-
-gency response purposes only shall be provided and shall in-

-clude manual control or override of automatic control for

mechanical smoke control systems. The panel shall be located

in a fire command center complying with Section 911, and

shall comply with Sections 909.16.1 through 909.16.3.

.[F] 909.16.1 Smoke control systems., Fans within the
building shall be shown on the fire-fighter’s control panel. A
clear indication of the direction of airflow and the refation-
ship of components shall be displayed. Status indicators
shall be provided for al smoke contro! equipment, annunci-
ated by fan and zone, and by pilot-lamp-type indicators as
follows:

1. Fans, dampers and other operating equipment in their
normal status—WHITE.

2. Fans, dampers and other operating equipment in their
off or closed status—RED.

3. Fans, dampers and other operating equipment in their
on or open status—GREEN.

4. Fans, dampers and other operating equipment in a

" fault status—YEL LOW/AMBER.

(13| 909.16.2 Smoke control panel. The fire-fighter’s con-
trol panel shall provide control capability over the complete
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smoke-control system equipment within the building as fol-
lows:

1. ON-AUTO-OFF control over each individual piece of
operating smoke control equipment that can also be
controlled from other sources within the building.
This includes stairway pressurization fans; smoke ex-
haust fans; supply, return and exhaust fans; elevator
shaft fans and other operating equipment used or in-
tended for smoke control purposes.

2. OPEN-AUTO-CLOSE control over individual damp-
ers relating to smoke control and that are also con-
trolled from other sources within the building.

3. ON-OFF or OPEN-CLOSE control over smoke con-
trol and other critical equipment associated with a fire
or smoke emergency and that can only be controlled
from the fire-fighter’s control panel.

Exceptions:

-1. Cornplex systems, where approvcd; where the con-
trols and indicators are combined to control and in-
dicate all elements of a single smoke zone as a unit.

2. Complex systems, where approved, where the con-
trol is accomplished by computer imterface vsing
approved, plain English commands.

" {F] 909.163 Control action and priorities. The
fire-fighter's control panel actions shall be as follows:

1. ON-OFF, OPEN-CLOSE control actions shall have
the highest priority of any control point within the
building. Once issued from the fire-fighter’s control
panel, no automatic or manual control from any other
control point within the building shall contradict the

" control action. Where automatic means are provided
. to interrupt normal, nonemergency equipment opera-
tion or produce a specific result to safeguard the build-
ing or equipment (i.e., duct freezestats, duct smoke

- detectors, higb-temperature cutouts, temperature-ac-
tuated linkage and similar devices), such means shall
be capable of being overridden by the fire-fighter’s

 conirol panel. The last control-action as indicated by
each fire-fighter’s control panel switch position shall
prevail. In no case shall control actions require the
smoke control system to assume more than one ¢on-
figuration at any one time.

Exception: Power disconnccts required by the
ICC Electrical Code.

2. Only the AUTO position of each three-position
fire-fighter's control panel switch shall allow auto-
matic or manual control action from other control
points within the building. The AUTO position shall
be the NORMAL, nonemergency, building control
position. Where a fire-fighter’s control panel is in the
AUTO position, the actual status of the device (on,
off, open, closed) shall continue to be indicated by the
status indicator described above. When directed by an
automatic signal to assume an emergency condition,
the NORMAL position shall become the emergency
condition for that device or group of devices within
the zone. In no case shall control actions require the
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smoke control system to assume more than one con-
figuration at any one time.

-[F1909,17 System response time, Smoke-control system acti-
vation shall be initiated immediately after receipt of an appro-
priate automatic or manual activation command. Smoke
-control systerns shall activate individual components (such as
“dampers and fans) in the sequence necessary to prevent physi-
- cal damage to the fans, dampers, ducts and other equipment.
“For purposes of smoke control, the fire-fighter's control panel
-yesponse time shall be the same for automatic or manual smoke
contro] action initiated from any other building conirol point.
The total response time, including that necessary for detection,
- shutdown of operating equipment and smoke control system
startup, shall allow for full operational mode to be achieved be-
fore the conditions in the space exceed the design smoke condi-
 tion. The system response time for each component and their
sequential relationships shall be detailed in the required ratio-
nal analysis and verification of their installed condiiion re-
ported in the required final report.

[¥] 909.18 Acceptance testing. Devices, equipment, compo-

- nents and sequences shall be individually tested. These tests, in

-addition to those required by other provisions of this code, shall
consist of determination of function, sequence and, where ap-
-plicable, capacity of their installed condition.

[¥]509.18.1 Delection devices. Smoke or fire detectors that
are a part of a smoke control system shall be tested in accor-
dance with Chaptier 9 in their installed condition. When ap-
plicable, this testing sball include verification of airflow in
both minimum and maxinzum conditions.

[F1 969.18.2 Ducts. Ducts that are part of a smoke control
systemn shall be traversed using generally accepted practices
to determine actwal air quantities.

[E1909.18.3 Dampers. Dampers shall be tested forfunction
in their installed condition.

‘[F] 909.18.4 Inlets and outlets. Inlets and outlets shall be
read using generally accepted practices to determine air
quantities.

" [F]909.18.5 Fans. Fans shall be examined for correct rota-

_tion. Measurements of voltage, amperage, revolutions per-

-minute {1pm) and belt tension shall be made.

[F] 909.18.6 Smoke barriers. Mecasurements using in-
clined manometers or other approved calibrated mezsuring
devices shall be made of the pressure differences across
smoke barriers: Such measurements shall be conducted for
each possible smoke control condition.

[F] 909.18.7 Controls. Each smoke zone, equipped with an

automatic-initiation device, shall be put into operation by
the actuation of one such device. Each additional device
within the zone shall be verified to cause the same sequence
without requiring the operation of fan motors in orderto pre-
vent damage. Control sequences shall be verified through-
out the system, including verification of override from the
fire-fighter’s control panel and simulation of standby power
conditions.

[F] 909.18.8 Special inspecfions for smoke control.
Smoke control systems shall be tested by a special inspector.

2003 INTERNATIONAL BUILDING CODE®
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[F] 909.18.8.1 Scope of testing. Special inspections
shall be conducted in accordance with the following:

1. During erection of ductwork and prior to conceal-
ment for the purposes of leakage testing and re-
cording of device location.

2. Prior to occupancy and after sufficient completion
for the purposes of pressure-difference testing,
flow measurements, and detection and control ver-
ification.

- [F1909.18.8.2 Qualifications. Special inspection agen-
cies for smoke control shall have expertise in fire protec-
tion engineering, mechanical engineering and
certification as air balancers.

[F] 909.18.8.3 Reporis. A complete report of testing
shall be prepared by the special inspector or special in-
spection agency. The report shall include identification
of all devices by manufacturer, nameplate data, design
values, measured values and identification tag or mark.
The report shall be reviewed by the responsible regis-
- tered design professional and, when satisfied that the de-
sign intent has been achieved, the responsible registered
design professional shall seal, sign and date the report.

[¥] 909.18.8.3.1 Report filing. A copy of the final re-
port shall be filed with the building official and an
identical copy shall be maintained in an approved lo-
cation at the building.

‘[F] 909.18.9 Identification and documentation. Charts,
drawings and other documents identifying and locating
each component of the smoke control system, and describ-
ing its proper function and maintenance requirements, shall
be maintained on file at the building 2s-an attachment to the
report required by Section 909.18.8.3. Devices shall have an
- approved identifying tag or mark on them consistent with
the.other required documentation and shall be dated indicat-
ing the lasttime they were successfully tested and by whom.

[F] 909.19 System acceptance. Buildings, or portions thereof,
required by this code to comply with this section shall not be is-
sueda certificate of occupancy until such time that the building
official determines that the provisions of this section have been

fully. complied with, and that the fire department has received

satisfactory instruction on the operation, both automatic and
manual, of the system.

Exception: In buildings of phased construction, a tempo-
' rary cerfificate of occupancy, as approved by the building
official, sball be permitted provided that those portions of
-the building to be occupied meet the requirements of this
section and that the remainder does not pose a significant
hazard to the safety of the proposed occupants or adjacent
buildings. ‘

909.20 Smokeproof enclosures. Where required by Section
1019.1.8, a smokeproof enclosure shall be constructed in ac-
cordance with this section. A smokeproof enclosure shali con-
sist of an enclosed interior exit stairway that conforms to
Section 1019.1 and an outside balcony or ventilated vestibule
meeting the requirements of this section. Where access to the
roof is required by the International Fire Code, such access
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shall be from the smokeproof enclosure where a smokeproof
enclosure is required.

909.20.1 Access. Accessto the stairshall be by way of a ves-
tibule or an open exterior balcony. The minimum dimension
of the vestibule shall not be less than the required width of
the corridor leading to the vestibule but shall not have a
-width of less than 44 inches (1118 mm) and shall nothavea
length of less than 72 inches (1829 mm) in the direction of
epress travel.

909.20.2 Construction. The smokeproofenclosure shall be
separated from the rernainder of the building by notless than
a 2-hour fire-resistance-rated fire barrier without openings

- other than the required means of egress doors. The vestibule

shall be separated from the stairway by not less than a
2-hour fire-resistance-rated fire barrier. The open extérior
balcony shall be constructed in accordance with the fire-re-
sistance-rating requirements for floor construction.

-909.20.2.1 Door closers. Doors in a smokeproof enclo-
sure shall be self-closing or shall be automatic-closing
by actuation of a smoke detector installed at the
floor-side entrance to the smokeproof enclosure in ac-
cordance with Section 715.4.7. The actuation of the
smoke detector on any door shall activate the closing de-
vices on all doors in the smokeproof enclosure at all lev-
els, Smoke detectors shall be instalied in accordance
with Section 907.10.
909.20.3 Natural veniilation alternative. The provisions
of Sections 909.20.3.1 through 909.20.3.3 shall apply to
ventilation of smokeproof enclosures by natural means.
909.20.3.1 Balcony doors. Where access to the stairway
is by way of an open exterior balcony, the door assembly
into the enclosure shall be a-fire door in accordance with
Section 715.4.

909.20.3.2 Vestibule doors. Where access to the stair-

way is by way of a vestibule, the door assembly into the -
. vestibule shall be a fire door complying with Section

715.4. The door assembly from the vestibule to the stair-
-way shall have not less than a 20-minute fire protection
raling complying with Section 7154,

909.20.3.3 Vestibule ventilation. Each vestibule shall
have a minimum net area of 16 square feet (1.5 m?) of
opening in a wall facing an outer court, yard or public
way that is at least 20 feet (6096 mm) in-width.

909.20.4 Mechanical ventilation alternative. The provi-

" sions of Sections 909.20.4.1 through 909.20.4.4 shall apply
to ventilation of smokeproof enclosures by mechanical
means.
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909.20.4,1 Vestibule doors. The door assembly from the
building into the vestibule shall be a fire door complying
with Section 715.4. The door assembly from the vesti-
bule to the stairway shall have not less than a 20-minute
fire protection rating in accordance with Section 715.4.
The door from the building into the vestibule shall be
provided with gaskets or other provisions to minimize air
Ieakage.

909.20.4.2 Vestibule ventilation. The vestibule shallbe -

supplied with not less than one air change perminute and

the exhaust shall not be less than 150 percent of supply.
Supply air shall enter and exhaust air shall discharge
from the vestibule through separate, lightly constructed
ducts used only for that purpose. Supply air shall enter
the vestibule within 6 inches (152 mm) of the floor level.
The top of the exhaust register shail be located at the top
of the smoke trap but not more than 6 inches (152 mm)
down from the top of the trap, and shal be entirely within
the smoke trap area. Doors in the open position shall not
obstruct duct openings. Duct openings with controliing
dampers are permitted where necessary to meet the de-
sign requirements, but dampers are not otherwise re-
quired.
909.20.4.2.1 Engincered ventilation system. Where
a specially engineered systemis used, the system shall
exhaust a quantity. of zir equal to not less than 90 air
changes per hour from any vestibule in the emergency
operation mode and shallbe sized to handle three ves-
tibules simultaneously. Smoke detectors shall be lo-
cated at the fioor-side entrance to each vestibule and
shall activate the. system for the affected vestibule.
Smoke detectors shall be installed in accordance with
Section 907.10.

909.20.4.3 Smoke irap. The vestibule ceiling shal be at

Jeast 20 inches (508 mm) higher than the door opening
into the vestibule to serve as a smoke and heat trap and to
provide an upward-moving air column. The height shall
not be decreased unless approved and justified by design
and test.

909.20.4.4 Stair sbaft air movement system. The stair
shaft shall be provided with a dampered relief opening
-and supplied with sufficient air to maintain a minimum
positive pressure of 0.10 inch of water (25 Pa) in the shaft
relative to the vestibule with ail doors closed.

909,20.5 Stair pressurization alternative. Where the

‘building is equipped throughout with an automatic sprinkler
.system in accordance with Section 903.3.1.1, the vestibule

isnot reqnired, provided that interior exit stairways are pres-
surized to a minimum of 0.15 inch of water (37 Pa) and a
maximum of 0.35 inch of water (87 Pa) in the shaft relative
to the building measured with all stairway doors closed un-
der maximum anticipated stack pressures.

909.20.6 Ventilating equipment. The activation of venti-
lating equipment required by the alternatives in Sections
909.20.4 and 909.20.5 shall be by smoke detectors installed
at each floor [evel at an approved location at the entrance to
the smokeproof enclosure. When the closing device for the
stair shaft and vestibule doors is activated by smoke detec-
tion or power failure, the mechanical equipment shall acti-
vate and operate at the required performance levels. Smoke
detectors shall be installed in accordance with Section
907.10. .

- 909.20.6.1 Ventilation systems. Smokeproof enclosure
ventilation systems shall be independent of other build-
ing ventilation systems. The equipment and ductwork
shal! comply with one of the following:

1. Equipment and ductwork shali be located exterior
to the bunilding and directly connected to the
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smokeproof enclosure or connected to the
smokeproof enclosure by ductwork enclosed by
2-hour fire-resistance-rated fire barriers.

2. Equipment and ductwork shall be located within
the smokeproof enclosure with intake or exhaust
directly from and to the outside or through
ductwork enclosed by 2-hour fire-resistance-rated
fire barriers.

3. Equipment and ductwork shall be located within
the building if separated from the remainder of the
building, including other mechanical equipment,
by 2-houe fire-tesistance-rated fire barriers.

-909.20.6.2 Standby power. Mechanical vestibule and
-stair shaft ventilation systems and automatic fire detec-
_tion systems shall be powered by an approved standby
powér system conforming 1o Section 403.10.1 and Chap-
ter 27.

909.20.6.3 Acceptance and testing, Before the mechan-
ical equipment is approved, the system shall be tested in
the presence of the building official to confirm that the
-system is operating in compliance with these require-
ments.

-909.21 Underground buiiding smoke exhaust system.
Where required in accordance with Section 405.5 for under-
ground buildings, a smoke exhaust systemn shall be provided in
accordance with this section.

909.21.1 Exhanst capability. Where compartmentation is
-required, each compartment shall have an independent, au-
tomatically activated smoke exhaust sysiem capable of
manual operation. The system shall have an air supply and
- smoke exhaustcapability that will provide a mininum of six
-air changes per hour. '
-1F71909.21.2 Operation. The smoke exhaust systemshall be
operated in the compartment of origin by the following, in-
‘dependently of each other: :

-1. ‘Two cross-zoned smoke detectors within a single pro-
tected area of a single smoke detector monitored by an
alarm verification zone or an approved eguivalent
method,

2. The automatic sprinkler system.

3. Manual controls that are readily accessible to the fire
‘department.

[F] 909.21.3 Alarm required. Activation of the smoke ex-
haust system shall activate an audible alarm at a constantly
attended location,

SECTION 910
SMOKE AND HEAT VENTS

[F] 910.1 General. Where required by this code or otherwise
installed, smoke and heat vents or mechanical smoke exhaust

. systems and draft curiains shall conform to the requirements of

this section.

Exception: Frozen-food warchouses used solely for storage
of Class I and II commedities where protected by an ap-
proved automatic sprinkler system.
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{F] 9102 Where required. Approved smoke and heat vents
shall be installed in the roofs of one-story buildings or portions
thereof occupied for the uses set forth in Sections 910.2.1
through 910.2.4.

[F] 910.2.1 Groups F-1 and S-1. Buildings and portions
thereof used as a Group F-1 or $-1 occupancy having more
than 50,000 square feet (4645 m?) in undivided area.

Exception: Group S-1 aircrafi repair hangars.

[F] 910.2.2 Group H. Buildings and portions thereof used
-as a Group H occupancy as shown:

1. Inoccupancies classified as Group H-2 or H-3, any of
which are over 15,000 square feet (1394 m?) in single
floor area.

Exception: Buildings of noncombustible con- .
struction containing enly noncombustible materi-
als.

2. Inareas of buildings in Group Hused for storing Class -
2, 3, and 4 liquid and solid oxidizers, Class 1 and un- .
classified detonable organic peroxides, Class 3 and 4
unstable (reactive) materials, or Class 2 or 3 water-re-
active materials as required for a high-bazard com-

.modity classification.

Exception: Buildings of noncombustible construc-
tion containing only nencombustible materials.

[F) 910.2.3 High-piled combustible storage. Buildings
and portions thereof containing high-piled combustible
stock or rack storage in any occupancy group in accordance
with Section 413 and the: International Fire Code.

[F] 910.2.4 Exit access travel distance increase. Buildings
and portions thereof used as a Group F-1 or §-1 occupancy
where the maximum exit access travel distance is increased
in accordance with Section 1015.2.

- {F]910.3 Design and ipstallation. The design and installation

of smoke and heat vents and draft curtains shall be as specified
in this section and Table 910.3. ’

[F] 910.3:1 Vent operation. Smoke and heat vents shall be
approved and labeled and shall be capable of being operated
by approved automatic and manual means. Automaticoper-
ation of smoke and heat vents shall conform to the provi-
sions of this section.

[F] 910.3.1.1 Gravity-operated drop-out vents. Auto-
-matic smoke and heat vents containing heat-sensitive
ghazing designed to shrink and drop out of the vent open-
ing when exposed to fire shall fully open within 5 min-
utes after the vent cavity is exposed to a simulated fire,
represented by a time-temperature gradient that reaches
an air temperature of 500°F (260°C) within 5 minutes.

[¥]910.3.1.2 Sprinklered buildings. Where installed in
buildings provided with an approved automatic sprinkler
system, smoke and heat vents shall be designed to oper-
ate automatically.

[F} 910.3.1.3 Nonsprinklered buildings. Where in-
stalled in buildings not provided with an approved auto-
matic sprinkler system, smoke and heat vents shall
operate automatically by actuation of a heat-responsive
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~y QMXU

Mixed-Flow Upblast Blower -

Low Pressure
Belt Drive

STANDARD CONSTRUCTION FEATURES:
High efficiency mixed flow wheel - Continuously
welded steel housing with Lorenized powder
coating - Welded aerodynamic straightening £
vanes - Butterfly dampers and windband -
Integral curb cap - Adjustable motor plate
utilizing threaded studs for pgsitive belt

MARK: SMOKE EF-1A TO 2C

PROJECT: URI STUDENT HOUSIN

DATE: 01-05-2006

tensioning - Weather cover - -Heavy duty ball

Performance

or roller bearings with copper extended lube
lines - Lifting lugs - Drain - Access door -
Enclosed belt tunnel.
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.| Systeth Curve

Catalog | Flow | SP Fin | Bhp
Qty | Number | (CFM) | (inwc) | RPM {HP)
| & | 300amxu | 23500 | 2.00 | 1274 { 12.3
Altitude (ft): 62 Temperature (F): 70
. Motor Information ,
" \|HP [RPM | Volts/Ph/Hz | Enclosure [ Mounted |
25 [1725| 460/3/60 [ODP -PE| Yes
" Motor efficiency exceeds EPACT requirements
Sound Data 8 Octave Bands dB (1 ‘”Watts)
| 1/2|3]4a|5]6]|7]8{LwA
Inlet |83/88/89|686[85|83)79 |71 90
Outlet{88]91}95{93)90|86]81|74] 95
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- Premium Efficiency Motor (Miri, 93, 6%)
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URI-NSH

QUALITY IN CONSTRUCTION
Start-Up Walk-Down Inspection

REVISION 0
DATE:01/02/07

Building Number: North Woods Residence

Building Name: Building B

Description of Equipment/System(s): Atrium Smoke Exhaust System-Exhaust Fan

Proposed Start-Up Date:

DatefTime of Inspection:

Trade Contractor(s): Delta Mechanical/Unique

Description of work to be | Atrium Smoke Exhaust Test

completed before turnover

Location of Inspection By Building B-Roof mounted smoke exhaust fans

Bldg. Area/Level/Rm(s)/CL

(Attach marked-up drawings)

Applicable Specifications: 15600-2.36

Applicable Drawings/Details: BH105, SK-M-006

Manufacturer: Cook

Modef: 300QMXU

Serial No.: 0105890192-00/0007202

Fan Data Motor Data

Design CFM 23500 Horsepower 25

RPM 1274 Power 460/3/60hz
RPM 1725
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URI-NSH QUALITY IN CONSTRUCTICN REVISION 0
Start-Up Walk-Down inspection DATE:01/02/07

Building Number; North Weoods Residence

Building Name: Building B

Description of Equipment/System(s); Atrium Smoke Exhaust System-Exhaust Fan

Proposed Start-Up Date:

DatefTime of Inspection: Trade Contractor(s): Delta Mechanical/Unique

Description of work to be | Atrium Smoke Exhaust Test
compieted before furnover

Location of Inspection By Building B-Rocf mounted smoke exhaust fans
Bldg. Area/level/Rm(s)/CL
(Attach marked-up drawings)

Applicable Specifications: 15600-2.36 Applicable Drawings/Details: BH105, SK-M-006

Manufacturer: Cook

Model: 300QMXU

Serial No.: 0105890192-00/0007203

Fan Data Motor Data
Design CFM 23500 Horsepower 25
RPM 1274 Power 460/3/60hz

RPM 1725
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QUALITY IN CONSTRUCTION
Start-Up Walk-Down inspection

REVISION 0
DATE:01/02/07

Building Name: Building B

Building Number: North Woods Residence

Description of Equipment/System(s): Atrium Smoke Exhaust System Make-up Air

Proposed Start-Up Date: 1/6/07

Date/Time of Inspection: 1/6/07

Trade Contractor{s): Delta Mechanical/Unique

Description of work to be
completed before turnover

Atrium Smoke Exhaust Test

Location of Inspection By
Bldg. Area/Level/Rm{s)/CL
(Attach marked-up drawings)

Building B-Roof mounted smoke exhaust system make-up air fans

Applicable Specifications: 156600-2.36

Applicable Drawings/Details: BH105, SK-M-006

Manufacturer: Cook

Model: 225QMXS

Serial No.: 010S890192-00/0009205

Fan Data Motor Data

Design CFM 11750 Horsepower . 10

RPM 1603 Power 460/3/60hz
RPM 1725
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URI-NSH

QUALITY IN CONSTRUCTION
Start-Up Walk-Down Inspection

REVISION 0
DATE:01/02/07

Building Name: Building B

Building Number: North Woods Residence

Description of Equipment/System(s): Atrium Smoke Exhaust System Make-up Air

Proposed Start-Up Date:

Date/Time of Inspection:

Trade Contractor(s): Delta Mechanical/Unique

Description of work to be
completed before turnover

Afrium Smoke Exhaust Test

Location of inspection By
Bldg. AreaflLevel/Rm({s)/CL
{Attach marked-up drawings)

Building B-Roof mounted smoke exhaust system make-up air fans

Manufacturer: Cook

Applicable Specifications: 15600-2.36

Applicable Drawings/Details: BH105, SK-M-006

Model: 225QMXS

Serial No,: 0105890192-00/0009208

Fan Data Motor Data

Design CFM 11750 Horsepower 10

RPM 1603 Power 460/3/60hz
RPM 1725




URI-NSH

QUALITY IN CONSTRUCTION
Start-Up Walk-Down Inspection

REVISION 0
DATE: 01/02/07

Building Name: Building B

Building Number: North Woods Residence

Description of Equipment/System{s): Atrium Smoke Exhaust System Make-up Air

Proposed Start-Up Date:

Date/Time of Inspection:

Trade Contractor(s}: Delta Mechanical/Unique

Description of work to be
completed before furnover

Afrium Smoke Exhaust Test

Location of Inspection By
Bldg. Area/Level/Rm{s)/CL
(Attach marked-up drawings)

Building B-Roof mounted smoke exhaust system make-up air fans

Applicable Specifications: 15600-2.36

Applicable Drawings/Details: BH105, SK-M-006

Manufacturer: Cook

Model: 225QMXS

Serial No.: 010S890192-00/0009210

Fan Data Motor Data

Design CFM 11750 Horsepower 10

RPM 1603 Power 460/3/60hz
RPM 1725
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URI-NSH

QUALITY IN CONSTRUCTION REVISION 0
Start-Up Walk-Down Inspection DATE:01/02/07

Building Name: Building B

Building Number: North Woods Residence

Description of Equipment/System(s): Atrium Smoke Exhaust System Make-up Air

Proposed Start-Up Date:

Date/Time of Inspection:

Trade Contractor(s): Delta Mechanical/Unique

Description of work o be
completed before turnover

Afrium Smoke Exhaust Test

Location of Inspection By
Bldg. Areallevel/Rm(s)/CL
{Attach marked-up drawings)

Building B-Roof mounted smoke exhaust system make-up air fans

Manufacturer: Cook

Applicable Specifications: 16600-2.36

Applicable Drawings/Details: BH105,5K-M-006

Model: 225QMXS

Serial No.: 0105890192-00/0009201

Fan Data Motor Data

Design CFM 11750 Horsepower 10

RPM 1603 Power 460/3/60hz
RPM 1725
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— I—W— 120¥ CIRCUIT

—
TRANSPOMNDER

CABIMET

TC

1SOLATION MODULE
REFER TO SPEC.

AFTH FLOOR
(BUILDING C OHLY)

— I '_,%L__._ 120V CIRCUIT
L1]
TRANSPONDER _Q_H_.l

CABINET

ISOLARDN MODULE
REFER TO SPEC.

FOURTH FLOOR
— I [—Hfyf— 120V CReuT
— I5QLATION WODULE
TRAKSPONDER REFER 10 SPEC.
CABI
THIRD FLOOR
e
3
L4
— J—ﬂ‘f—— 120V CIRCULT
"J——ISOLATION MODULE
—— C REFER TO SPEC.
TRANSPONDER
CABINET
SECCND FLOOR
— I —#fF—— 120v ciRcurr
e —— g0y
TRANSPONDER .
CADINET S8 Tse  SsE
FIRST FLOOR

_W.
Iy

CHEBHEE
SECURITY
SYSTEM
INTERFACE

n
td
il
|
=]
{
.
"
@
v
o

ToR SECURITY SYSTEM
. SEE NOTE pi5.
120¥ CIRCUIT
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FSE s

FIRE ALARM /
ANNUNCIATOR:

FIRE FIGHTERS
/— SMOKE CONTROL

GENERATOR REMOTE
ANNUNCIATOR PANEL

FIRE COMMAND CENTER

FIRE ALARM KEY
OPERATED DRiLL
SWITCH.

GROUND FLOOR

TYPICAL FIRE ALARM RISER

N.T.S.

| HOASTWAY

G Yanderwed Engineers, Inc.

274 Burmid Birwid - Bosdeny, LU B270)

The

REVISED RFE ALARM RISER N RESPONSE TO R M6

S/ L. AM
Collaborative
Chstonbury, €T

Tel &0 8574077

Fax 40 657341

Universlty of Rhode Island

AEW STUDENT HOUSING
LOW# BO3I78
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REFER TO HVAC
PLANS FOR EXACT
QUANTITY AND
LOCATION OF FIRE

’ DAMPERS.
CONNECTION TO FIRE L%m
FIRE DAMPER.
(TYPICAL)
120V
@FIRE DAMPER INTERFACE
s T ﬁ; REVISED FRE DAMPER DETAL rmoscus |
Coll a’blf; ; aA; ff ve University of Rhode island R SK E '.7 3
Gastonbury, CT NEW STUDENT HOUSING o oruos :
i 180 S35 - Lo#Bosiz8 e RAH6




MARK: SMUA-1A TO 4C
@ _ PROJECT: URI STUDENT HOUSIN
NS/ DATE: 01-05-2006 :

| (i QMXS

Mixed-Flow Supply Blower :
Low Pressure : = ¢ I
" Belt Drive 4 ] 1
Arrangement 9 - i S
-STANDARD CONSTRUCTION FEATURES: w
High efficiency mixed flow wheel - Continuousiy ® A
welded steel housing with Lorenized powder .
coating - Welded aerodynamic straightening ' m g
vanes - Spun aluminum tep cap - Integral e i

Weather cover - Heavy duty ball or roller B Sgr.
bearings with copper extended'lube lines - -
Lifting lugs - Access door - Belt tunnel.

) P i [
curb cap - Adjustable motor plate utilizing i1 1
threaded studs for positive belt tensioning - ‘tllj”ﬂ C°"ar‘ﬂ"~ ll\

Dimensions (inches}

Performance | _ _ _
' Catalog Flow | SP | Fan | Bhp A 78-9/16
Qty | Number [ (CFM) } (inwc) | RPM _(HP). : | B Sar. , 43
12 | 225QMXS | 11750 | 250 | 1603 | 7.12 : 3
Altitude (ft): 62 Temperature (F): 70 D 68-1/8
- Motor Information ' 7 E 35-1/2
(¢ |np | RPM | Voits/phitz| Enclosure | Mounted F 33
[0 [1725 460/3/60 |oDP -PE| Yes G 62-5/8
Motor effiiciency exceeds EPACT requirements . Duct Collar 31-15/16
Sound Data 8 Octave Bands dB (10 "2Watts) - - Unit We(lbs)*** 1106

““Includes fan, molor & accassorios.

_ 1]2(3[a]l58}6)7]8]|Lwa
Inlet |84]87]83[84|82180|77f74| 87

| Outlet] 87 | 88 | 89 88 85181{78}75] 90 |. . . Fan Curve
o ' ' 10,00 - 10.
Accessories: . '
Premium Efficiency Mofor (Min. 91.7%) .
.STD DISCONNECT NEMA3 _ o \
ROOF CURB RCG 41-13.54 8.00 T 8.0
ACCESS DOOR-HINGED G5 x A ‘ - N\ e ™ .
~ DRAIN’ 7 : . _
UNIT INCL 200K BRGS : ‘ I - e k B
_ ANTICONDENSATE COAT X _
6.00 N N4 — . 6.0t
SP N \ |Pow
(inwc) \ \ (HP)
A = 4.0t
3 : . ._ : 2,00 s R 2,0
({7 Fan Curve Legend P e \\
‘ o Tcrm vs sP S ' I Siae \ .
: _ ‘ ) : ' CFM vs HP —_— T e 0.00
System Curve - 0 3000 6000 - 9000 12000 15000
Point of Operation - O | Flow (CFM)

_ ¥5.1.11.9481
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QMX

Mixed Flow Inline

INSTALLATION, OPERATION, AND MAINTENANCE MANUAL

L

This publication contains the installation, operation
and maintenance instructions for standard units of the
QMX-Mixed Filow Inline.

* QMX cQMX-HP +QMXE +«QMXS
* QMXE-HP - QMXS-HP +QMXU « QMXU-HP
* QMXLE * QMXLE-HP

Carefully read this publication prior to any installa-
tion or maintenance procedure.

Loren Cook catalog, QMX, provides additional informa-
tion describing the equipment, fan performance, available
accessories, and specification data.

For additional safety information, refer to AMCA publica-
tion 410-96, Safety Practices for Users and Installers of
industrial and Commercial Fans.

All of the publications listed above can be obfained from
Loren Cook Company by phoning (417)869-6474, exten-
sion 166; by FAX at (417)832-9431; or by e-mail at
info@lorencook.com.

For information on special equipment, contact Loren
Cook Company Customer Service Depariment at
(417)869-6474.

Receiving and Inspection
Carefully inspect the fan and accessories for any dam-
age and shortage immediately upon receipt of the fan.
= Turn the wheel by hand fo ensure it turns freely and
does not bind.
= Inspect inlet vane dampers (if supplied) for free opera-
tion of all moving paris.
= Record on the Delivery Receipt any visible sign of
damage.

Handling
Lift the fan by lifting lugs. Never lift by the shaft, motor, or
housing.

Storage

If the fan is stored for any length of time prior fo installa-
tion, completely fill the bearings with grease or moisture-
inhibiting oil. Refer to Lubricants on page 6. Also, store the
fan in its original crate and protect it from dust, debris and
the weather.

» Cover the iniet and outlet, and belt tunnel opening to
prevent the accumulation of dirt and moisture in the
housing.

« Periodically rotate the wheel and operate inlet vane
dampers (if supplied) to keep a coating of grease on all
internal bearing parts.

* Periodically inspect the unit to prevent damaging condi-
tions.

Installation

QMX and QMX-HP can be mounted horizontally or verti-
cally to a floor or a ceiling in various motor positions and
discharges, QMXU, QMXU-HPF, QMXE, QMXE-HP, QMXS
and QMXS-HP are all designed to be roof mounted on typi-
cal roof curbs. The QMXLE or QMXLE-HP units, however,
should not be mounted on sheet metal roof curbs, but sup-
ported by integral members of the roof structure, designed
and constructed by others per local requirements and envi-
ronments.

Most motors are shipped mounted on the fans with belts
and drives installed. However, extremely heavy motors are
shipped separately, and some motors are shipped sepa-
rately due to height limitations. These motors and drives

Isolation Installation
To help prevent vibration and noise from being transferred
to the building, isolators are recommended.
Floor Mounted Spring Isolators
a. Mount fan on isolation base or rails (if supplied).
h. Elevate fan (or isolation base) to operating height and
insert biocks to hold in position.
c. Position isolators under the fan and vertically align by
inserting leveling bolt through mounting holes in the
fan or the base. The isolator must be installed on a
level surface. i




d. Adjust the isolators by turning the leveling nut counter
clockwise several turns at a time alternately on each
isctator until the fan weight is transferred onto the iso-
lators and the fan raises uniformiy off the blocks. Then
remove the blocks.

- 8. Turn lock nut onto leveling bolt and secure firmly in
place against the top of the mounting flange or frame.
f. Secure isolators to mounting surface.

0

&

QQ

Spring Isolator Rubber-In-Shear Isolafor
Figure 1 -Floor Mount [solators

Floor Mounted Rubber-In-Shear (RIS) Isolators

a. Mount fan on-isolation base or rails (if supplied).

b, Elevate fan to provide room {o insert isolators
between the fan and foundation and block in position.

¢. Position isolators under fan and secure bolts.

d. Remove blocks and allow fan to rest on floor. Isolators
must be installed on a level surface {leveling should
not be required).

e. Secure isolators to mounting surface.

Ceiling Mounted Spring and Rubber-in-Shear (RIS) [so-
lators

a. Elevate fan to operating height and brace.

b. Attach threaded rod to overhead support structure
directly above each mounting hole. Rod should extend
to within a few feet of fan.

c. Attach isolator to end of threaded rod using a nut on
each side of isolator bracket.

d. Insert another section of threaded rod through the fan
mounting hole and isolator.

e, Attach two nuts to threaded rod in isolator.

f. Place adjusting nut and locking nut on threaded rod
near fan mounting bracket,

g. Alternately rotate adjusting nut at each mounting loca-
tion until the fan weight is uniformly transferred to the
isolators. Remove bracing.

=

Ceiling Mounted Spring Isolafor Rubber-In-Shear Ceiling Isolators

Figure 2 - Ceiling Mount Isolators
Duct Installation

Efficient fan performance relies on the proper installation
“inlet and discharge ducts. Be sure your fan conforms to

\.__.ie guidelines below.

Non-Ducted Inlet Clearance
i your fan has an open infet {(no duct work), the fan must
be placed 1 effective whee! diameter away from walls and

bulkheads.

le—NHN
1 DIA

Non-ducted Inlet Cilearance

Free Discharge
Avoid a free discharge into the plenum. This will result in
lost efficiency because it doesn't aliow for a static regain.

Coirect Incorrect
= .
H ly + A
1

Free Discharge

Iniet Duct Turns
For ducted inlets, allow at least 3 effective wheel diame-

ters between duct turns or elbows and the fan inlet.

-

tnlet Duct Turmns

Discharge Duct Turns
Where possible, allow 3 duct diameters between duct
turns or elbows and the fan outlet. Refer to the drawing

below.

=

Incorrect

Discharge Duct Turns




4/.-“\‘

i,

Wheel-to-Inlet Clearance

The correct wheel-to-iniet clearance is critical to proper
fan performance. This clearance should be verified before
initial start-up since rough handiing during shipment could
cause a shift in fan components. Refer to wheel/inlet draw-
ing below for correct overlap.

Adijust the overlap by loosening the whee! hub and mov-
ing the wheel along the shaft {o obtain the correct value.
Trim balance as necessary following procedure {(.0785 in/
5ec max).

A uniform radial gap (space between the
edge of the cone and the edge of the inlet) is

Incorrect

Incorrect
. -
T T

o

obtained by loosening the inlet cone bolts and Uit | Over-
repositioning the iniet cone. Size | lap
SEE DETAIL A a0 | ode

120 | 0.9

A 135 | 020

150 | 022

OVERLAP 165 | 023

RACIAL GAP 180 | o024

1 202 | o27

225 | o029

DETAIL A 245 1031

270 | 033

300 | 037

Wheelfiniet Overlap 330 3 041
365 | 0.45

402 0.50

Belt and Pulley Installation 445 | oss
Belt tension is determined by the sound 490 | 061
the belts make when the fan is first started. | o6 | 67
Belts will produce a loud squeai which dissi- [ =T~ —o

pates after the fan is operating at full capacity.
If the belt tension is too tight or too loose, lost
efficiency and possible damage can occur.

Do not change the pulley pitch diameter to change

tension. This will result in a different fan speed.

a. Loosen motor plate adjustment bolts and move motor
plate in order that the belts can easily slip into the
grooves on the pulleys. Never pry, roll, or force the
belts over the rim of the pulley.

b. Adjust the motor plate until proper tension is reached.
For proper tension, a deflection of approximately 1/4”
per foot of center distance should be obtained by firmly
pressing the belt. Refer to Figure 3.

¢. Lock the motor plate adjustment nuts in place.

d. Ensure pulleys are properly aligned. Refer to Figure 4.

Figure 3

Pulley Alignment
Pulley alignment is adjusted by foosening the motor pul-

3

Figure 4

ley setscrew and by moving the motor pulley on the motor
shaft or by moving the entire motor along the motor mount-
ing bracket.

Figure 4 ilustrates correct and incorrect
pulley alignment. A recommended method of
inspecting the pulley alignment is shown in
Figure 5. With the shorter leg of a carpen-
fer's square or other straight edge lying
along the case of the motor, adjust the posi-
tion of the motor puitey (or the motor unti! the Figure 5
longer ieg of the square is parafiel to the belt.

Wiring Installation

All wiring should be in accordance with local ordinances
and the National Electrical Code, NFPA 70. Ensure the
power supply (voltage, frequency, and current carrying
capacity of wires) is in accordance with the motor name-
plate.

Lock off all power sources hefore unit is wired to
power source.

Leave enough slack in the wiring to allow for motor
movement when adjusting belt tension. Some fraclional
motors have to be removed in order to make the connec-
tion with the ferminal box at the end of the motor. To
remove motor, remove bolts securing motor base to power
assembly. Do not remove motor mounting bolts.

and the wiring diagram provided with the motor. Cor-
rectly lahel the circuit on the main power box and
always identify a closed switch to promote safety (i.e.,
red tape over a closed switch).




Use of Variable Frequency Drives
Motors -

Motors that are to be operated using a Variable Fre-

quency Drive (VFD) must be VFD compatible. At a mini-
7~ mum, this must be a Premium Efficiency motor with Class F
¢ .sulation. Motors that are not supplied by Loren Cook

Company shouid have the recommendation of the motor

manufacturer for use with a VFD.

Grounding -

The fan frame, motor and VFD must be connected to a
common earth ground to prevent transient voltages from
damaging rotating elements.

Wiring -

Line reactors may be required to reduce over-voltage

spikes in the motors. The motor manufacturer should be

Wiring Diagrams

consulted for recommended line impedence and usage of
line reactors or filters, if the lead length between the VFD
and the motor exceeds 10 fest (3m).

Fan -

It is the responsibility of the installing body to perform
coast-down tests and identify any resonant frequencies
after the equipment is fully installed. These resonant fre-
quencies are to be removed from the operating range of
the fan by using the “skip frequency” function in the VFD
programming. Failure to remove resonant frequencies
from the operating range will decrease the operating life of
the fan and void the warranty.

Single Speed, Single Phase Motor

3 Phase, 9 Lead Motor 3 Phase, 9 Lead Motor

Ground A Y-Connection Deita-Connection
Low Voltage High Voltage | ow voltage High Voltage
Tefrmr] 208/230 Volts 460 Volts  208/230 volts 460 Volts
T4 0—0—0 4 586 7 8 g 789
— 4586 3328 6 44 &5 2383
789 1 2 3 456
Ground B 182838 19293 L Lp L 92t 3¢
. . . , 718719 2 3
When ground is required, attach to ground A or B with No. 6 thread forming Lt Ly L Li Lo L LiLls Ly
screw. To reverse, interchange T-1 and T-4. 1 5283 1253
To reverse, interchange any 2 line leads.
{ Speed, 2 Winding, Single Phase Motor 2 Speed, 1 Winding, 3 Phase Motor
{
h ~5\Cround A .
— High Specd High Speed Low Speed ;
. L — F;_ 3 Togeth L
Ly — ogether F—2—0 L2 Line
4 4 Li — 3 —3—o
T L z ne Motor Motor La
b 4 —0 L4 l— 4 —0
: Low Speed — 5 —o L2 (ine L 5 —0 Open
Ground B —'G—OLa )

When ground required, atlach to ground A or B with No. 6 thread forming
screw. To reverse, interchange T-1 and T4 leads. .

Toreverse, interchange any 2 line leads. Molors require magnetic control.

Single Speed, Single Phase, Dual Voltage

Ground A Ground A
]
Ly
Link A
T8 1 2 Link B8 Line
J-10 Low Vollage

Ground B

Ground B
When ground required, attach to ground A or B with No. 6 thread forming
screw. To reverse, interchange T-5 and J-10 leads.

2 Speed, 2 Winding, 3 Phase

To reverse: High Speed-interchange feads T4 and Tyo.
Low Speed-interchange leads T, and T,. Both Speeds-interchange any 2
line leads.
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Wheel Rotation

Test the fan to ensure the rotation of the wheetl is the
same as indicated by the arrow marked Rotation.
115 and 230 Single Phase Motors

Fan wheel rotation is set correctly at the factory. Chang-
ing the rotation of this type of motor should only be
attempted by a qualified electrician.
208, 230, and 460, 3 Phase Motors

These motors are electrically reversible by switching
two of the supply leads. For this reason, the rotation of the
fan cannot be restricted to one direction at the factory. See
Wiring Diagrams for specific information on reversing
wheel direction.

Do not allow the fan to run in the wrong direction.
This will overheat the motor and cause serious dam-
age. For 3-phase motors, if the fan is running in the
wrong direction, ¢check the control switch. It is possi-
ble to interchange two leads at this location so that
the fan is operating in the correct direction.

QmMx

[FI—

Final Installation Steps
a. Inspect fasteners and setscrews, particularly fan
mounting and bearing fasteners, and tighten accord-
ing to the recommended torque shown in the table
Recommended Torque for Sefscrews/Bolts.
b. Inspect for correct voltage with voltmeter.
¢. Ensure all accessories are installed.

Operation

Pre-Start Checks

a. Lock out all the primary and secondary power
SOUrces.

b. Ensure fasteners and setscrews, particularty those
used for mounting the fan, are tightened.

c. Inspect belt tension and pulley alignment.

d. Inspect motor wiring.

e. Ensure belt touches only the pulley.

f. Ensure fan and ductwork are clean and free of debris.

g. Inspect wheel-to-iniet clearance. The correct wheel-
to-inket clearance is critical to proper fan perfor-
mance.

h. Close and secure all access doors.

g. Restore power to the fan.

Start Up
Turn the fan on. In variable speed units, set the fan to its

lowest speed and inspect for the following:

« Direction of rotation.

+ Excessive vibration.

* Unusual noise.

= Bearing noise.

+ Improper belt alignment or tension {listen for squeal-

ing)-
5

- Improper motor amperage or voltage.
If a problem is discovered, immediately shut the fan
off. Lock out all electrical power and check for the
cause of the trouble. See Troubleshooting.

Inspection

Inspection of the fan should be conducted at the first 30
minute, 8 hour and 24 hour intervals of satisfactory opera-
tion. During the inspections, stop the fan and inspect as per
the Conditions Chart.

30 Minute Interval

Inspect bolts, setscrews, and motor mounting boits.

Adjust and tighten as necessary.

8 Hour Interval

Inspect belt alignment and tension. Adjust and tighten as

necessary.

24 Hour Interval
Inspect belt tension. Adjust and tighten as necessary.

Recommended Torgue for Setscrews/Bolts (IN/LB)

Setscrews
‘ Key Hox Rec%';‘,%‘ﬁg"ed Hold Down Bolts
Size Algiraci:s Mi ; Wrench
in. Max. Size Torque
No.10 332" 28 33 3/8"-16 240
1/4" 1/8” 66 80 1/2"-13 [s{e]3]
5/16" 5/32" 126 156 5/8"-11 1200
3/8" 316" 228 275 3/4"-10 2100
716" T3zt 29 348 7/8"-8 2400
12" 114" 42 504 1" -8 3000
518" 5/t6" 92 1104
34" /8" 120 1440
Mainfenance

Establish a schedule for inspecting all parts of the fan.
The frequency of inspection depends on the operating con-
ditions and location of the fan.

Inspect fans exhausting corrosive or contaminated air
within the first month of operation. Fans exhausting con-
taminated air (airborne abrasives} should be inspected
every three months.

Regular inspections are recommended for fans exhaust-
ing non-contaminated air.

{t is recommended the following inspection be conducted
twice per year.

» inspect bolts and setscrews for tightness. Tighten as

necessary.

« Inspect beilt wear and alignment. Replace worn belts
with new belts and adjust afignment as needed. Refer
to Belt and Pulley Installation, page 3.

» Bearings should be inspected as recommended in the
Conditions Chart.

+ Inspect variable inlet vanes (if supplied) for freedom of
operation and excessive wear. The vane position
should agree with the position of the control arm. As
the variable inlet vanes close, the entering air shouid
spin in the same direction as the wheel.

« Inspect springs and rubber isclators for deterioration
and replace as needed.

« Inspect for cleanliness. Clean exterior surfaces only.
Removing dust and grease on motor housing assures
proper motor cooling. Removing dirt from the wheel
and housing prevents imbalance and damage.




Conditions Chart
RPM Temperature S::aat:s ?:::ﬂ;?
100 Up to 120°F Clean 6 to 12 menths
500 Upto 160°F Clean 2 to 6 months
1000 Up to 210°F Clean 2 weeks to 2 months
1500 Over 210°F Clean Weekly
sﬁggd Up to 150°F Dirty 1 week to 1 month
sﬁggd Over 150°F Dirty Daily to 2 weeks
S?ggd Any Temperature Very Dirly Daily to 2 weeks
S‘Sgd Any Temperature CEﬁggli-gﬁ s Daily to 2 weeks
Lubricants

Loren Cook Company uses petroleum lubricant in a lith-
ium base. Other types of grease should not be used unless
the bearings and lines have been flushed clean. If another
type of grease is used, it should be a lithium-based grease
conforming to NLGI grade 2 consistency.

A NLGI grade 2 grease is a light viscosity, low-torque,
rust-inhibiting lubricant that is water resistant. Its tempera-
ture range is from -30°F to +200°F and capable of intermit-
tent highs of +250°F.

Motor Bearings
Motor bearings are pre-lubricated and sealed. Under nor-

- mal conditions they will not require further maintenance for
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period of ten years. However, it is advisable to have your

" maintenance department remove and disassemble the

motor, and lubricate the bearings after three years of oper-
ation in excessive heat and or in a contaminated airstream
consisting of airborne abrasives.

Fan Bearings

QMX bearings are lubricated through a grease fitting on
the outer housing and should be fubricated by the sched-
ule, Condifions Chart.

For best results, lubricate the bearing while the fan is in
operation. Pump grease in slowly until a slight bead forms
around the bearing seals. Excessive grease can burst
seals thus reducing bearing life.

In the event the bearing cannot be seen, use no more
than three injections with a hand-operated grease gun.

Motor Services

Should the motor prove defective within a one-year
period, contact your local Loren Cook representative or
your nearest authorized electric motor service representa-
tive.

Changing Shaft Speed
All belt driven fans with mators up to and including 5 HP
are equipped with variable pitch pulleys. To change the fan
speed, perform the following:
a. Loosen setscrew on driver (motor) pulley and remove
key, if equipped.
b. Turn the pulley rim to open or close the groove facing.

If the puiley has multiple grooves, all must be adjusted
to the same width.
c. After adjustment, inspect for proper belt tension.
Speed Reduction
Open the pulley in order that the belt rides deeper in
the groove {smaller pitch diameter).
Speed Increase
Close the pulley in order that the belt rides higher in
the groove (larger pitch diameter). Ensure that the
speed limits of the fan and the horsepawer limits of the
motor are maintained.

Pulley and Belt Replacement

a. Loosen and remove belts by adjusting motor mounting
plate.

b. Remove pulleys from their respective shafts.

¢. Clean the motor and fan shafts.

d. Clean bores of pulleys and coat the bores with heavy
oil.

e. Remove grease, rust, or burrs from the pulleys and
shafts.

f. Remove burrs from shaft by sanding.

g. Place fan pulley on fan shaft and motor pulley on its
shaft. Damage to the pulleys can occur when exces-
sive force is used in placing the pulleys on their
respective shafts.

h. Tighten in place.

i. install belts on pulleys and align as described in the
Beit and Pulley Installation section.

Bearing Replacement
The fan bearings are pillow block ball bearings.

a. Loosen and remove belts by adjusting moter mount-
ing plate

b. Remove the bearing cover by removing the bolts
around the perimeter of the bearing cover. Do not
remove fan sheave yet.

c. Remove inlet cone by removing attaching bolts/nuts
around perimeter of the inlet plate.

d. Remove wheel by loosening setscrews and sliding
off shaft.

e. Record the location of the fan sheave from end of
shaft, and remove the sheave.

f. Record the distance from the bearing to the end of
the shaft.

g. Loosen setscrews on bearings and remove shaft.

j. Remove bearings from bearing base and replace with
new ones, noting the exact location of each; do not
fully tighten base bolts.

k. Slide shaft through bearings until shaft protrudes the
same amount as measured above. Tapping the inner
race of each bearing with a soft driver may be
required. Do not hammer the end of the shaft or
the bearing housing.

|. Return setscrews to same location as marked above
and tighten one setscrew on each bearing to half its
specified torque.

m. Rotate the shaft to allow the bearings to align them-
selves.

n.Replace wheel but do not tighten yet.




0. Replace inlet cone. Whee! may need fo be moved to
allow proper alignment. Care should be taken to
insure that inlet cone is centered inside wheel before
and after tightening atfaching holts,

p. Slide wheel on shafi to achieve proper wheelfinlet
overlap and tighten wheel set screws. Refer to
Wheel-to-Inlet Clearance on page 3.

q. Tighten hold-down bolis to proper torque.

r. Turn the shaft by hand. resistance should be the same
as it was before hold-down bolts were fully tightened.

s. Tighten all bearing setscrews to full specified torque.

t. Replace the sheave, align with motor sheave, and
adjust the belt tension.

u. Test run fan and retighten all setscrews and holts, and
trim balance as necessary (.0785 infsec max).

v, Replace discharge cover.

Wheel Replacement

The wheel has a pre-machined shouider in {he hub for
the use of most 2 and 3 jaw mechanical puller.
a, Align center of the puller with the center of the shaft.
b. Ensure all setscrews in the hub, normally two, are
fully removed.
c. Slowly remove wheel from the shafi.

SEE DETAILA

PRE-MACHINED SHOULDER

DETAILA

Troubleshooting

Problem and Potential Cause

Low Capacity or Pressure

Incorect direction of rotation. Make sure the fan rotates in same di-
rection as the amows on the motor or belt drive assembly,

*Paoor fan inket or outlet conditions, There should be a straight clear
duct at the inlet or outlet.

«improper wheel alignment.

Excessive Vibration and Noise

*Damaged wheel.

*Belts misaligned.

Belts too loose; wom or olly beits.

*Loose fasteners.

«Speed too high.

«Incorrect direction of rotation. Make sure the fan rotates in same di-
rection as the arrows on the motor or belt drive assembly.

*Bearing set screws loose.

-Bearings need lubrication or replacement.

*Debris in impeler.

+F-an surge.

+See page 4 for issues regarding use of VFD.

Overheated Motor

-Motor improperly wired.

Incomrect direction of rotation. Make sure the fan rofates in same di-
rection as the arrows on the motor or belt drive assembly.

+Cooling air diverted or blocked.

<Improper inlet clearance.

incomect fan speed.

sincorrect voltage.

Overheated Bearings
“improper bearing {ubrication
*Excessive belt tension.
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QMX/QMX-HP Parts List
(Horizontal Mount Shown)

ITEM ITEM ITEM ITEM
NUMBER DESCRIPTION NUMBER DESCRIPTION
1 COMPANION FLANGE (OPTIONAL) 13 BELT
2 EXTERNAL INLET VANE DAMPER (OPTIONAL) 14 DRIVE PULLEY
3 INLET SAFETY SCREEN (OPTIONAL) 15 DISCHARGE SAFETY SCREEN {OPTIONAL)
4 INLET CONE 16 BEARING COVER
5 MIX-FLOW WHEEL 17 BEARINGS (2 REQUIRED)
] SHAFT 18 ISOLATOR (4 REQUIRED OPTIONAL}
7 ACCESS DOOR {OPTIONAL) 19 ISOLATION RAILS-HORIZONTAL MOUNT (OPTIONAL)
8 MOTOR COVER {OPTIONAL} 20 BASE-HORIZONTAL MOUNT
9 HOUSING-HORIZONTAL MOUNT 21 THRUST RESTRAINT-HORIZONTAL MOUNT (OPTIONAL}
10 MOTOR 22 ISOLATION STRUCTURE-VERTICAL MOUNT (OPTIONAL)
1" MOTOR PLATE 22 HOUSING-VERTICAL MOUNT
12 BELT GUARD 24 SHAFT LOCKING COLLAR-VERTICAL MOUNT
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QMXE/QMXE-HP Parts List

QMXS/QMXS-HP Parts List

ITEM ITEM
NUMBER DESCRIPTION
1 QMX Curb Cap
2 QMXE Birdscreen
3 QMXE Top Cap Post
4 QMXE Baffle Brace
5 QMXE Top Cap Extenslon (for Size 90 only)
[ OMXE Top Cap

See common parts {nct shown) listed on page 8,

ITEM ITEM

NUMBER DESCRIPTION
1 QMX Curb Cap
2 QMXS Top Cap-Cpen
3 QMXS Upper Baffie Brace
4q CMXS Top Cap Post
5 QMXS Birdscreen
[ QMXS Top Gap
7 QMXS Lower Top Cap Post
8 QMXS Lower Bafile Brace
9 QMXS Adapter Plate

See common paris (not shown) listed on page 8.




QMXU/QMXU-HP Parts List

iTEM ITEM
NUMBER DESCRIPTICN
1 QMX Curb Cap
2 QMXU Lifting Lug
3 QMXU Bamper
4 QMXU Damper Stop
5 . QMXU Windband

See commaon pans {not shown) Hsted on page 8,

ITEM ITEM
NUMBER DESCRIPTION

1 QMXLE Mixing Box
2 QMXLE Curb Cap

3 QMXLE Middle Secfion
4 QMXEE Adapter Plate
5 QMXLE Stack Damper
6 GMXLE Windband

7 QMXLE Lifting Lesg

See common parts (not shown) isted on page 8.

10




Arrangement 3 Paris List

p

ITEM ITEM

NUMBER DESCRIPTION

1 Arr. 3 Bearing Supporl

2 AT, 3 Shaft

3 Arr, 3 Spiral Guard

4 A, 3 Base

5] Arr. 3 Housing

B At 3 Molor Cover

See common parts (hot shown) lisled on page B.

wT o,
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Limited Warranty

Loren Cook Company warants lhat your Loren Cook fan was manufacturad free of defects In materials and workmanship, to the extent stated herein. For a perfod of one {1}
year afler date of shipment, we will replace any parts found to be defactive without charge, except for shipping costs which will be paid by you. This warranty 15 granted
only to the originaj purchaser placing the fan in service. This warranty is void if the fan or any part thereof has been altered or modified from its original design or has been
abused, misused, damaged or is in worn condition or if the fan has been used other than for the uses described in the company manuak. This wammanty does not cover
defects resulting from normal wear and tear. To make a warranty claim, notify Loren Cook Company, General Offices, 2015 East Dale Streef, Springfield, Missouri 65803-
4637, explaining in writing, n defail, your complaint and referring to the specific mode! and serial numbers of your fan. Upon receipt by Loren Cook Company of your written
complaint, you will be notified, within thirty {30} days of our receipt of your complaint, in writing, as to the manner in which your claim witll be handled. if you are entitled to war-
ranty relief, a warranty adjustment witt be completed within sixty (60) business days of the recelpt of your written compfaint by Loren Cook Company. This warranly gives
only the original purchaser placing the fan in service specifically the right. You may have other legal rights which vary from state to state,

LOREN COOK COMPANY

Corporate Offices: 2015 E. Dale Street Springfield, MO 65803 417.869.6474
lorencook_com

12 QMX IOM - September 2004
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Atrium Smoke Control
Proposed Testing Protocol

URI-New Student Housing

Prior to testing the Atrium Smoke Control System, verify the completion of the building system, including
the following features:

1

2.
3.
4.

Integrity of partitions and floor penetrations
Firestopping

Doors and closers related to the Smoke Exhaust area
Glazing at Atrium area

Testing is to include the following sub-systens to the extent that they affect or are affected by the operation
of the Smoke Exhaust system: '

e el

Fire Alarm System

Building Management System

HVAC System and Equipment
Electrical Equipment

Temperature Control System

Normal and Emergency Power sources
Automatic Fire Suppression System
Automatic operating doors and closers
Emergency Elevator operation

The following parameters are to be measured during acceptance testing:'

Al

Total volumelric flow rate.
Airflow velocities.?
Airflow direction
Door opening forces
Pressure differentials

Ambient temperature

Measure and verify fan motor current draw.’

3

The following equipment will be needed to perform acceptance testing:

1.

Mk

Differential pressure gauges, inclined water manometers or electric manometer [instrument ranges
0-0.25 in. w.g. (0-62.5 Pa) and 0-0.50 in. w.g. (0-125 Pa} with 50 ft of mbing]

Scale suitable for measuring door opening force (15 Ibf to start door, 5 Ibf to full open)
Anemometer, including traversing equipment,

Ammeter

Door wedges

Tissue paper roll or other convenient device for indicating direction of airflow

Signs indicating that a test of the sinoke evacuation system is in progress and that doors are not to
be opened.

Instrnments for testing shall have been calibrated within one month prior to test. Calibration shall be
traceable to NBS Standards. Calibration certificates for test equipment used must be provided.

! NFPA 92B-8.3.2
I NFPA 92B-4.6

3 NFPA 92B-4.6.3
+IBC 909.10.5
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Sequence of Operation

The following sequence applies to Smoke Exhaust Fans SEF-1C & SEF-2C, and Makeup Air Fans SMAU-
1C through SMAU-4C:*

1. The system shall be available 24 hours per day, 7 days a week; all equipment and controls shall be
on legally required standby power.
2. Upon activation of any Atrium associated smoke detection device the Fire Alarm System shall
perform the following functions:
a. Send a signal to the Automatic Control Dampers (located in the fan curbs) to allow
Sinoke Exhaust Make-up Air to enter the Atrium.
b. Send a signal to the Atrium Makeup Air and Exhaust Fans.
3. The following shall ocour when the Atrium Smoke Control System is activated:
a. Automatic Control Dampers shall open.
b. Magnetic hold-open devices on Doors 1L1A, 1L1B, 101B and 111Ashall be de-
energized.
¢. When the Automatic Control Dampers are proven 60% open, the Smoke Make-up Air
Fans (SMAU-1C through SMAU-4C) and Smoke Exhaust Fans (SEF-1C & SEF-2C)
shall be energized and run continuously until the Fire Alarm System terminates the signal
via the Fire Alarm Control Panel.
d. The Fans will then be de-energized and the Automatic Control Dampers shall close.

Prior to acceptance testing, all building equipment must be placed in normal operating mode, including
equipment that is not used to implement smoke exhaust, such as elevator shaft vents and machine room
fans and vents, general exhaust and supply air through Atrium Supply Diffusers .

Weather data shall be recorded, including wind speed, direction and outside temperature. Extreme changes
in conditions during the test shall be recorded.®

Testing on Stand-by Power to all Smoke Exhaust System components must be conducted while on both
Normal and Emergency Power. Disconnect Normal Power at the Main Service disconnect to simulate the
true operating conditions in this mode,

The acceptance testing must demonstrate that the correct outputs are produced for a given input for each
control sequence specified. The following sequences are to be followed and documented:’

1. Normal mode

2. Automatic Smoke Exhaust mode for Fire Alarm

3. Manual override of normal and antomatic exhaust modes

4, Return to normal

With the HVAC System in normal mode, measure pressure differences across all door barriers and airflow
velocities at inferfaces with open areas.

Activate the Smoke Exhaust System. Verify and record the operation of alt fans, dampers, doors and related
components. Measure fan exhaust capacities and air velocities at Exhaust Fans and at First Floor Atrium
make-up air grilles. Velocity at make-up air grilles not to exceed 200 fpm.*

Using a scale, measure the force required to open the First Floor Atrium Corridor doors to ensure that the
force required to set the doors in motion does not exceed 15 1bs, and the force to bring the door to full open
does not exceed 5 lbs,

Measure and record the pressure differences across all doors that separate the Smoke Exhaust arca from
adjacent spaces and the velocities at interfaces with open spaces.

5 Contract Document H608, Detail for Smoke Control System Diagram as amended by Sketch SKH3.21.
¢ NFPA 92B-4.8

7 NFPA 92B-8.3.4.4

#IBC 909.7.2
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Appendix

NFPA 92B 2005 Edition

Standard for Smoke Management Systems in Malls, Atria and Large Spaces
Chapter 4-paragraphs 4.6, 4.6.3 and 4.8
Chapter 8-paragraphs 8.3.2 and 8.3.4.4

Rhode Island Fire Safety Code

Rules and Regulations
Promulgated by the Board of Appeal and Review
Chapter 13-paragraphs (Add) 13.8.10.4.3.3.5 and (Add) 13.8.10.5.10

International Building Code 2003
Section 909, Smoke Control Systems

System Summary Report
Provided by Vanderweil Engineers

Seimens Building Technologies
Submittal for Building Controls, Sheets 305, 305A and 305B

University of Rhode Island New Student Housing

Construction documents prepared by The S/L/A/M Collaborative and R.G. Vanderweil
Engineers, including but not limited to: Sketch SKE-72 and Drawing 608 as amended
by Addendum 3, Sketch SKH3.21




Extract from NFPA 92B, Chapter 4 Design Fundamentals

4.5.2 System Startup.
4.5.2.1 The smoke management system shall achieve full operation prior to conditions in the
space reaching the design smoke conditions.
4.5.2.2 The determination of the time it takes for the system to become operational shall consider
the following events (as appropriate to the specific design objectives):
(1) Time for detection of the fire incident
(2) HVAC system activation time including shut-down and start-up of air handling equipinent,
opening and closing of dampers, and opening and closing of natural ventilation
devices

4.5.3 Duration,

4.5.3.1 When the design of the smoke management system is based on occupants exiting a space
before being exposed to smoke or before tenability thresholds are reached, the system shatl
remain operational for the duration required.

4.5.3.2 Smoke management systems designed to maintain tenable conditions shall not be required
to prevent the descent of a smoke layer in spaces where tenable conditions are demonstrated.
4.5.3.3 When the design of the smoke management system is based on occupants’ exiting a space
before being exposed to smoke or before tenability thresholds are reached, a timed egress analysis
shall be conducted.

4.5.4 Manual Override.

4.5.4.1 A means of manually starting and stopping the smoke management system shall be
provided at an approved location accessible to the fire department.

4.5.4.2 Manual controls shall be able to override automatic system operation.

4.6* Makeup Air.

Makeup air shall be provided by fans or by openings to the outside.

4.6.1 The supply points for the makeup air shall be located beneath the smoke layer interface.
4.6.2 Mechanical makeup air shall be less than the mass flow rate of the mechamical smoke
exhaust.

4.6.3 The makeup air shall not cause door-opening force to exceed allowable limits.

4.6.4* The makeup air velocity shall not exceed 200 ft/mm (1.02 m/sec) where the makeup air
could come into contact with the plume unless a higher makeup air velocity is supported by
engineering analysis.

4.7 Operating Conditions.
The smoke management system components shall be capable of continuous use at the maximum
temperatures expected over the design mterval time.

4.8* Weather Data.
Designs shall mcorporate the effect of outdoor temperature and wind on the performance of the

smoke management system.

4.9* Stratification of Smoke.

For large spaces where smoke stratification can occur, one of the following detection schemes
shall be used:

(1)* Anupward beam to detect the smoke layer

(2)* Detection of the smoke layer at various levels

(3)* Horizontal beams to detect the smoke




NFPA 92B, Chapter 8 Testing

8.1 General.

8.1.1* Fach system shall be tested against its specific design criteria using component system
testing, acceptance testing, and periodic testing and maintenance.

8.1.2 Construction documents shall include all acceptance testing procedures and pass/fail
criteria.

8.2 Component System Testing

8.2.1* Responsibility for testing shall be defined clearly prior to component system testing,
8.2.2 Prior to testing, the party responsible for testing shall verify completeness of building
construction, including the following architectural features:

(1) Smoke barriers including joints therein

(2) Firestopping

(3) Doors and closers related to smoke control

(4) Glazing that encloses a large-volume space

8.2.3* Operational testing of each individual system component shall be performed.

8.2.4* Testing shall include all subsystems to the extent that they affect or are affected by the
operation of the smoke management system.

8.2.5 A1l documentation from component system testing shall be available for inspection.

8.3 Acceptance Testing.

8.3.1* General. Acceptance testing shall demonstrate that the final integrated system installation
complies with the specific design and is functioning properly.

8.3.2 Test Parameters. Where appropriate to the design, the following parameters shall be
measured during acceptance testing:

(1) Total volumetric flow rate

(2) Airflow velocities

(3) Airflow direction

(4) Door-opening forces

(5) Pressure differences

(6) Ambient indoor and outdoor temperatures

(7) Wind speed and direction

8.3.3 Measurement Locations, The locations for measurement of the parameters identified in
8.3.2 shall be in accordance with nationally recognized methods.

8.3.4 Testing Procedures. The acceptance testing shall include the procedures described in
8.3.4.1 through 8.3.4.5.

8.3.4.1* Prior to beginning acceptance testing, all building equipment shall be placed in the
normal operating mode, including equipment that is not used to implement smoke management.
8.3.4.2* 1If standby power and been provided for the operation of the smoke management system,
the acceptance testing shall be conducted while on both normal and standby power.

8.3.4.3 The acceptance testing shall include demonstrating that the correct outputs are produced
for a given input for each control sequence specified.
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NFPA 92B, Chapter 8 Testing, continued

8.3.4.4 The complete smoke management sequence shall be demonstrated for the following:

(1) Normal mode

(2) Automatic smoke management mode for first alarm

(3) Manual override of normal and automatic smoke management modes

(4) Return to normal

8.3.4.5* Acceptance tests for the fire protective signaling system in conjunction with the smoke
management system shall be permitted.

8.3.5* System Testing.

8.3.5.1 Specific smoke management performance criteria shall be developed by the system
designer and described in the construction documents.

8.3.5.2 Acceptance testing to verify system performance shall include the following:

(1) Prior to performance testing, verify the exact location of the perimeter of each large-volume
space smoke management system, identify any door openings into that space, and identify all
adjacent areas that are to remain open and that are to be protected by airflow alone. For larger
openings, measure the velocity by making appropriate traverses of the opening.

(2) Activate the smoke management system. Verify and record the operation of all fans,
dampers, doors and related equipment. Measure fan exhaust capacities and air velocities through
inlet doors and grilles or at supply grilles if there is a mechanical makeup air system. Measure the
force to open exit doors.

(3) Where appropriate to the design, measure and record the pressure difference across all doors
that separate the smoke management system area from adjacent spaces and the velocities at
interfaces with open areas,

8.3.6 Testing Documentation.

8.3.6.1 Upon completion of acceptance testing, a copy of' all operational testing docuinentation
shall be provided to the owner.

8.3.6.2 This documentation shall be available for reference for periodic testing and maintenance.
8.3.7 Owner's Manuals and Instruction, Information shall be provided to the owner that
defines the operation and maintenance of the system.

8.3.8 Modifications.

8.3.8.1 All operation and acceptance tests shall be performed on the applicable part of the system
wherever there are system changes and modifications.

8.3.8.2 Documentation shall be updated to reflect these changes or modifications.

8.4 Periodic Testing.

8.4.1* Proper maintenance of the system shall, as a minimum, include the periodic testing of all
equipment, such as initiating devices, fans, dampers, controls, doors and windows.

8.4.2* The equipment shall be maintained in accordance with the manufacturer's
recommendations.

8.4.3 The periodic tests shall determine the airflow quantities and the pressure differences at the
following locations:

(1) Across smoke barrier openings

(2) At the air makeup supplies

(3) Atsmoke exhaust equipment

8.4.4 All data points shall comcide with the acceptance test location to facilitate comparison
measurements.
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NFPA 92B, Chapter 8 Testing, continued

8.4.5 The system shall be tested at least semiannually by persons who are thoroughly
knowledgeable in the operation, testing, and maintenance of the systems.

8.4.5.1 The results of the tests shall be documented in the operations and maintenance log and
made available for inspection.

8.4.5.2 The smoke management system shall be operated for each sequence in the current design
criteria.

8.4.5.3 The operation of the correct outputs for each given input shall be observed.

8.4.5.4 Tests shall also be conducted under standby power if applicable.

8.4.6* Special arrangements shall be considered for the introduction of large quantities of outside
air into occupied areas or computer centers when outside temperature and humidity conditions are
extreme and when such unconditioned air could damage contents.

End of Reference




Extract from Rhode Island Fire Safety Code, Chapter 13

(Add) 13.8.10.4.3.2

A high rise system for the purpose of this chapter is defined as a nunicipally connected fire alarm
system consisting of a power limited fire alarm control unit listed by UL and/or approved by
FMG, with voice communication and a two-way fire department communication system. All
circuits for a high rise fire alarm system shall be installed in a Class "A" fashion as described in
NEPA 72. Fire Alarm/Voice Communication Systems shall be provided in all high rise
buildings regardless of the occupancy and shall operate as follows:

(Add) 13.8.10.4.3.3

The operation of by annual fire alarm box or the automatic activation of ally heat detector, smoke
detector, sprinkler flow switch standpipe flow switch or other extinguishing system switch shall;

(Add) 13.8.10.4.3.3.1

Automatically sound a distinctive audible signal and activate the visible notification appliances
on the floor week: the alarm originated one floor above and one floor below the floor where the
alarm originated;

(Add) 13.8.10.4.3.3.2

Automatically notify the local fire department;

(Add) 13.8.10.4.3.3.3

Visually indicate the location of the origin of the alarm at the fire command center within the
building;

(Add) 13.8.10.4.3.3.4

Interlock with the heating, ventilating and air conditioning [HVAC] control systems to provide
for automatic fan shut-down as required in § 13.8.10.5.10;

(Add) 13.8.10.4.3.3.5
Tnterlock with all stairwell pressurization, smoke exhaust and smoke control systems to control

HVAC operations as required in § 13.8.10.5.10. Stairwell pressurization, smoke exhaust and
smoke control systems shall not be activated by the activation of mammal fire alarm boxes;




Extract from Rhode Island Fire Safety Code, Chapter 13, continued

(Add) 13.8.10.5.9

All required fire alarm systems shall be connected to an approved power source in the building
and in addition shall have automatically charged storage type battery standby power (dry cell
shall not be used) of sufficient capacity to operate the entire system as required by § 13.3.10.4 for
the type of system after the principal source of power has failed. The fire alarm system must be
able to function and sound the notification appliances for at least live (5) minutes following the
required standby period. :

(Add) 13.8.10.5.9.1

Systems utilizing in emergency generator as a source of standby power shall not be exempt from
the above requirements for battery standby power.

(Add) 13.8.10.5.10

In all buildings having a fire alarm system, the fire alarm systein shall be interconnected to the
building’s heating, ventilation and air conditioning (HHVAC controls so that the fan(s) supplying
two thousand (2,000) cubic feet per minute (cfim) or greater capacity of any ventilating system
not used for pressurization of a fire safe area or four (4) or more ceiling mounted industrial air
circulation fans installed in one room shall automatically shut down ally time, other than drills or
when testing, that any initiating device connected to the fire alarm system is activated. If duct-
type smoke detectors are installed m HVAC systems, the duct-type smoke detector shall be
connected to the fire alarm control unit to signal an audible and visual supervisory signal at the
fire alarm control unit and annunciator, An alarm condition shall not occur unless specifically
requested and authorized by the AHJ.

(Add) 13.8.10.5.10.1

EXCEPTION: Where total coverage smoke detection is installed in all areas of the smoke
compartment served by the return air system, installation of air duct detectors in the return air
system shall not be required, provided their function is accomplished by the design of the area
detection system,

(Add) 1.3.8.10.5.10.2

Where installation of automatic smoke area detection is impractical due to ambient conditions,
automatic heat detection shall be permitted. In areas covered by automatic sprinkler systems,
automatic heat detection shall not be required.

(Add) 13.8.10.5.10.3

EXCEPTION- See § 13.8.10.4.3.3.5.
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December 15, 2006

M. Rick Bouchard

The SLAM Collaborarive
Somerset Square

80 Glastonbury Boulevard
Glastonbury, CT 06033-4415

Re: 22562 URI Housing
Arrium Smoke Control

Dear Ricle:

As Building C completion nears I am submitting to you a smoke control system summary report to be
reviewed and approved by the Rhode Island State Fire Marshal’s Office. A separate summary report for
Building C is being submitted as requested by the SFM office, due to the differences in the architectural
layout of the atrium (connecting bridge at third floor) from buildings A & B. The smoke exhaust rate
caleulations remain the same as were approved by the State Building Commissions office for all Buildings
A, B, & C, because of the same smoke layer height being the determining factor in the overall atrium
smoke exhaust volume. The summary report contains the following;

1. The atrium plan and section. {included as an atrachment)

2. The Exhaust Method of smoke control in accordance with IBC 2003, Section 909.8 as approved
by Rhode Island Building Code Commission.

3. Smoke exhaust calculations using an axisyinetric smoke plume and a balcony spill smoke plume.
These calculations are summarized below and are included as attachments.

4, Smole control system acceptance test procedures as stated in IMC 2003, Section 909, to be
performed by the contractor as specified in coneract documents.

5. Scquence of operation as provide by Fire Alarm contractor and ATC contractor.
The Building

Building C has an atrium requiring a smoke control system in accordance with section 909 of the IBC-
2003. The governing building code for this project is the 2003 edition of the International Building Code
(IBC-2003). OFf the several available smoke conttol methods, we received approval from the governing
building official to use the Exhaust Method in accordance with section 909.8 of the IBC-2003. The details

of our calculation procedure are provided in the following attachments:

1. Atrium Smoke Calculations Sheet — Axisymetric Plumes

2. Arrium Smoke Calculations Sheet — Balcony Spill & Window Plumes
3. Plan View of Atrium

4, Section View of Atrium

HA72562.00D0CLenenBouchard . doc

274 Summer Street

Boston, Massachusetts 02210-1123

Tel: 617-423-7423, Fax: 617.956-4713

www.vanderweil.com A Vanderweil Company
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Vanderweil Engineers

Mr. Rick Bouchard
The SL.AM Collaborative
22562 — URI Housing Building C

‘The Atcium

The arrium is comprised of five levels. The atrium has approximate dimensions of 50° (W) x 50° (L} x 59’
(H). On the first level, the atrium is open to egress pathways while on the second, fourth, and fifth levels,
the atrium is separated from egress pathways. On the third level an enclosed bridge or “upper lounge”
crosses the atrium and connects the north and south side corridors but is separated from the atrium by a
smoke barrier enclosure. On the first level, the perimeter corridor around the arrium will be separated
from communicating spaces during a fire/smoke event with automatic closing doors (fire/smoke rated).

The Exhaust Method, ICB-2003, Section 909.8

Section 909.8.1 (Exhaust Rate) of the IBC-2003 requires that the largest calculated mass flow rate of
possible smoke plumes be used to determine the volumetric flow rate of the smoke exhaust system. We
have calculated this to be the axisymetric plume, which yields a smoke exhaust flow rate of 47,000 cubic
feet per minure (CFM).

As approved by the governing building official the design of a 47,000 CFM smoke exhaust system is being
provided for the atrium,

Please feel free to call with any questions,

Very truly yours,
R.G. Vanderweil Engineers, LLP

Charles A, Clapp, P.E.
Project Manager

CAC/das

Acachments

Page 2 of 2
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IBC 2003 Atrium Smoke Calculations Vanderweit Engineers

Assumptions 909.8 (same as UBC 905.5.2)
Ta= 75°F (535 °R)
Ze 10.00itt. Cp= 0.24 BTUALF {Specific heat of Air / Smoke)*
Q 5,000{BTU/s p= 0.074 et {0.075 Ibsff® at 70 °F)*
Q.= 3,500 BTUfs * SFPE Handbook, 3rd Edition; Page A23, Table B.2 {expressed in melric)
1. Flame height IBC 9-3 {same as UBC 5-3)
7= 0.5330.2°
= 0.533 { 3500 )*
= 0.533 X 26.16
= 13.0 feet
2, Axisymetric Piume IBC 9-3.1 (same as UBC 5-4) (for'z' > flame height )
m, = 0.022Q, 72> + 0.0042Q, - _ ,
© = 0022 x{ 3500 Y*( 100 Y« 00042 x 3500 )
= 0.022 X 1518 x 4642 + 14.7
= 30.2 lbs/s
3. Smoke Temperaturg
Ts= [QAC x Myl +Ta IBC 9-9 (same as UBG 5-13)
=[ = 3500 [ 024  x 302 )+ 75
=[ 3500 { 725 j+ 75
= 48289 + 75 .
= 558°F ( 1,018 °R)
A cafcufation is necessary for the code solulons but for which thera f= no formula in the code
Smoke Density (Ideal Gas Law )
4. ppa(TalTs} NFPA 92B, Page 27, under A.2.4.1.3 (B) (sxptessed in metiic)
: = 0.074 { 535 / 1,018 )
= 0.074 X 0.53
= 0.039 Ibsii®
Volumetric Smoke Production  IBG 9-4 {same as UBC 5-7)
5. - V = 60my/p
= X 30.2 !/ 0.033
= cfm Flame height is > 'z.' Use formula below.
6. Axisymetric Plume IBC 9-3.3 (same as UBC 5-4) (for'z' < flame height )
m, = 0.0208Q,7°z '
= 00208 x 3500 *x 10.00
= 0.0208 X 13380 x 10.00
= 27.83 lbsis
7. Smoke Temperature
T = [QSCp xmp)] + Ta IBC 9-9 (same as UBC 5-13)
=1 3,500 H 0.24 x 27.83 )+ 75
=[ 3,500 / 668 |+ 75
= 524.03 + 75 :
= 599 °F ( 1,059 °R)
A calcutation is necessary for the code solutions but for which there is no formula in the code
Smoke Density { ideal Gas Law )
8. p=Pa(TalTs) NFPA 92B, Page 27, under A.2.4.1.3 (8) {expressed in metric)
= 0.074 ( 535 /1,089 )
= 0.074 X 0.51
= 0.038 Ibs/tt®
Volumetiic Smoke Production  IBC 9-4 (same as UBC 5-7)
9 V = 60m,/p ' :
= 60  x 2783 [ 0038
= L ) © cfm REQLIRED EXHAUST
URI Housing
Project # 22562 Axisymetric Plume 12/18/2006
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[BC 2003 Atrium Smoke Calculations

Vanderweil Engineers

4. V=80mjp

Assumptions 909.8 {same as UBC 905.5.2)
Ta= 751°F 535 °R) Cp= 0.24 BTUMB"F (Specific heat of Alr / Smoke)*
Q= 5,000}BTUfs p= 0074 ibsit® (0.075 Ibs/ft* al 70 °F)*
H= 9.50[ft.  Heigh o balcany Ay = 36.00|f, Window area
W= 5.00]ft. Width of batcony spill Hy = 6.00{ft. Height of opening
Zp= 0.50|ft. Height to Z from balcony Iw = 2.00|ft. Height of opening above floor
Q.= 3,500 BTU/s a =240 Hy" - 2.1Hy =
* GEPE Handbook, 3rd Edifion; Page A23, Table B.2 {expressed in melric)
1. Batcony Spill Piume IBC 9-5 (same as UBC 5-8}
mp= 0.124(QW*)™ (z, + 0.25H)
0.124 { 5000 x 50 H"¢ i +025x 950 }
= 0124 { 5000 x 25  Y® 1 + 238 )
= 0.124 { 125000 Y®{( 3 )
= 0124 {( s ) 3 )
= 17.83 Ibsfs
2. Smoke Temperalure
Te= [QAHCxm)1+ Ty 1BG 9-9 (same as UBC 5-13)
S 3,500 f{ 024 X 1783 )f+ 75
= 3,500 ! 428 1+ 75
= 81814 4+ 75
= 893°F ( 1,353 °R)

A calculation is necessary for the code sofutlons but for which there is no formula in the code

Smoke Density ( Ideat Gas Law )
3 pPalTa/Ts) NFPA 92B, Page 27, under A.2.4.1.3 (8} {expressed in meiric)
- = 0.074 { g35  / 1,353 )
= 0.074 X 0.40
= 0.029 ibs/®

Volumetric Smake Pmducﬁon

17.83

iBC 9-4 (same as UBC 5-7)

! 0.029

5. Window Plume

© = 0.077(AWHW )" (zurta)™ + 0.18A,Hw"

IBC 9-6 (same as UBC 5-9)

0.077 ( 3800 x 5.00 " 200 + 1807+ 018 x 3600 x 600

= 0.077 ( 3800 x _ 245 )®{ 3.80 )7+ 048 x 3600 x 245
= 0.077 ( 8818 ) ( 925 )Y+ 1587

= 0077 { 445 ) ( 925 )+ 15.87

= 317 + 1587

= 19.04 Ibs/s

6. Smoke Temparature

To= [QACxmp)]+ T, I1BC 9-9 (same as UBC 5-13)

= 3,500 {024 X 19.04 )i+ 75

=] 3500 / 457 1+ 75

= 76577 + 75

= B41°F ( 1,301 °R)

A calculalion is necassary for the code sofutions buf Fos which ere lsno formula in the code

Smoke Density

{ \deal Gas Law )

7. pPal(Ta/Ts) NFPA 92B, Page 27, under A.2.4.1.3 (8) {expressed in melric)
= 0074 ( 535 / 1,301 )}
= 0.074 X 0.41
= 0,031 e/t
Volumetric Smoke Production  |BC 9-4 (same as UBC 5-7)
8. V = G0myfp
= 80 x 19.04 / 0.031
= .- 37,392 ofm
LAl Housing

Project # 2256200

Balcony Spill Plume and Window Plume 12/18/2006
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H occupancies shall be provided in accordance with Section
414.7.

[F] 908.2 Group H-5 pceupancy. Emergency alamis for noti-
fication of an emergency condition in an HPM facility shall be
provided as required in Section 415.9.4.6. A continuous
gas-detection system shafl be provided for HPM gases inaccor-
dance with Section 415.9.7.

[¥] 908.3 Highly foxic and toxic materials. A gas detection
system shall be provided for indoor storage and use of highly
toxic and toxic gases 1o detect the presence of pas at of below
the permissible exposure limit (PEL) or ceiling linait of the gas
for which detection is provided. The system shall be capable of
monitoring the discharge from the treatment system at orbelow
one-half the IDLH limit

Exceplion: A gas detection systom is not required for toxic
gases when the physiological waming properties are at 2
Tevel below the accepted PEL for the gas.

[F] 908.3.1 Alarms. The gas detection system shail initiate
a local alarm and transomit a sipnal to a constantly attended
control station when a short-term hazard condition is de-
tected. The alarm shall be both visible and audible and shall
provide waming both inside and outside the area where gas
is detected. The audible alarm shall be distinet from all other
alarms.

Exception: Signal transmission to a constantly attended
control station i not required when not more than one
cylinder of highly toxic or toxic gas is stored.

[F1908.3.2 Shutoff of gas supply. The gas detection system
shall automatically close the shutoff valve at the source on
gas supply piping and tubing related to the system being
monitored for whichever gas is detected.

Exception: Automatic simtdown is not required forreac-
tors utitized for the production of highly toxic or toxic
compressed gases where such reactors are:

1. Operated at pressures less than 15 pounds per
square inch gauge (psig) (103.4 kPa).
2. Constantly attended.

3. Provided with readily accessible emergency shut-
off valves.

[F] 908.3.3 Valve closure. The antomatic closure of shutoff
valves shail be in accordance with the following:

1. When the gas-detection sampling point injtiating the
gas detection system alarm is within a gas cabinet or
exhausted enclosure, the shutoff valve in the gas cabi-
net or exhausted enclosure for the specific gas de-
tected shall automatically close.

2. Where the gas-detection sampling point initiating the
gas detection system alanm is within 2 gas room and
compressed gas conlainers are not in gas cabinets or
exhausted enclosures, the shutoff valves on all gas
lines for the specific gas detected shall automatically
close,

3. Where the gas-detection sampling point initiating the
gas detection systern alarm s within a piping distrbu-
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tion manifold enclosure, the shutoff valve for the
compressed container of specific gas detected supply-
ing the manifold shall automatically close.

Exception: When the gas-detection sampling point initi-
ating the gas-detection system alarm is at a use location
or within a gas valve enclosure of a branch line down-
stream of a piping distribution manifold, the shutoff
valve in the gas valve enclosure for the branch line lo-
cated in the piping distribution manifold enclosure shall
automatically close,

{F] 908.4 Ozone gas-generator rooms. Ozone gas-generator
rooms shall be equipped with a contintous gas-detection sys-
tem that will shut off the generator and sound a local alarm
when concentrations above the PEL occur.

{F] 9085 Repair garages, A flammable-gas detection system
shall be provided in repair garages for vehicles foeled by
nonodorized gases in accordance with Section 406.6.6.

[F} 508.6 Refrigerant detector. Machinery rooms shall con-
tain arefrigerant detector with an audible and visual alarm, The
detector, or 2 sampling tube that draws air to the detector, shalf
be located in an area where refrigerant from a leak will concen-
trate. The alarm shall be actuated at a value not greater than the
corresponding TLV-TWA values for the refrigerant classifica-
tion indicated in the Infernational Mechanical Code. Detectors
and alarms shall be placed in approved locations.

Exception: Detectors are not required in ammonia system
machinery rooms exquipped with a vapor detector in accor-
dance with the International Mechanicat Code.

SECTION 909
SMOKE CONTROL SYSTEMS

909.1 Scope and purpese. This section applies to mechanical
or passive smoke control systems when they are required by
other provisions of this code. The purpose of this section is to
establish mninimum requirements for the design, installation
and acceptance testing of smoke control systemns that are in-
tended to provide a tenable environment for the evacuation or
relocation of occupants. These provisions are not intended for
the preservation of contents, the timely restoration of opera-
tions or for assistance in fire suppression or overhaul activities.
Smoke control systems regulated by this section servea diffes-
ent purposc than the smoke- and heat-venting provisions found
in Section 910. Mechanical smoke control systems shall notbe
considered exhanst systems under Chapter 5 of the fnterna-
tional Mechanical Code.

909.2 General design requirements. Buildings, structares or
parts thereof required by this code to havea smoke control sys-
tem or systems shall have such systems designed in accordance
with the applicable requirements of Section 309 and the gener-
ally accepted and well-established principles of engineering
relevant to the design. The construction docuraents shall in-
clude sufficient mformation and detail to adequately describe
the elements of the design necessary for the proper implemen-
tation of the smoke control systems. These documents shall be
accompanied by sufficient information and analysis to demon-
strate compliance with thesg provisions.
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909.3 Special inspection and fest regnirements. In addition
to the ordinary inspection and test requirements which build-
ings, structures and parts thereof are required to undergo,
smoke control systems subject to the provisions of Section 509
shall undergo special inspections and tests sufficient to verify
the proper commissioning of the smoke control design in its fi-
nal installed condition. The design submission accompanying
the congtruction documents shall clearly detail procedures and
methods to be used and the items subject to such inspections
and tests. Such commissioning shall be in accordance with
generally accepted engineering practice and, where possible,
based on published standards for the particular testing in-
volved. The special inspections and tests required by this sec-
tion shall be conducted under the same terms in Section 1704.

909.4 Analysis. A rational analysis supporting the types of
smoke control systems to be employed, their methods of opera-
tion, the systems supporting them and the methods of construc-
tion to be'utilized shall accompany the submitted construction
documents and shall include, but not be limited to, the items in-
dicated in Sections 909.4.1 through 909.4.6.

909.4.1 Stack effect. The system shall bedesigned such that
the maximum probable normal or reverse stack effect will
not adversely interfere with the syslem’s capabilities. In de-
termining the maximum probable stack effect, altitude, ele-
vation, weather history and interior iemperatures shall be
used.

909.4.2 Temperature effect of fire. Buoyancy and expan-
sion caused by the design fire in accordance with Section
909.9 shall be analyzed. The system shall be designed such
that these effects do not adversely interfere with the sys-
temn's capabilities. _

909.4.3 Wind effect. The design shall consider the adverse

effects of wind. Such consideration shall be consistent with
the wind-loading provisions of Chapter 16

909.4.4 HVAC systems. The desipn shall consider the ef-
fects of the heating, ventilating and air-conditoning
(HVAC) systems on both smoke and fire transport. The
analysis shall include all permutations of systems status.
The design shall consider the effects of the fire on the HVAC
systems.

909,4.5 Climate. The design shall comsider the effects of

jow teruperatures on systems, property and occupants. Air

inlets apd exhausts shali be Iocated so as to prevent snow or
ice blockage. .

909.4.6 Duration of operation. All portions of active or
passive smoke control systems shall be capable of continued
operation after detection of the fire event for not less than 20
minutes.

9095 Smoke barrier construction. Smoke barriers shail
comply with Section 709, and shall be constructed and sealed
to limil leakage areas exclosive of protected openings. The
maximum allowable leakage area shall be the aggregate arce
calcnlated vsing the following leakage area ratios:

1. Walls: A/A,, = 0.00100
2. Exit enclosures: AfA, = 0.00035
3. All other shafts: A/A,, = 0.00150

182

4. Ficors and roofs: A/Ap = 0.00050

where:

A = Total leakage area, square feet (n?).

Ay = Unit floor or roof area of barrier, square feet (m?2).
A, = Unit wall area of barrier, square feet (m?).

The leakage area ratios shown do not include openings due
to doors, operable windows or similar gaps. These shall be in-
cluded in calculating the total leakage area.

909.5.1 Leakage area. The total leakage area of the barrier
is the product of the smoke barrier gross area monilored by
the allowable leakage area ratio, plus the area of other open-
ings such as gaps and operable windows. Compliance shall
be determined by achieving the minimum air pressure dif-
ference across the barrier with the system in the smoke con-
trol mode for mechanical smoke control systems. Passive
smoke control systerns tested using other approved means
such as door fan tesling shall be as approved by the building
official.

999.5.2 Opening protection. Openings in smoke barriers
shall be protected by automatic-closing devices actuated by
the required controls for the mechanical smoke control sys-
tem. Door openings shall be protected by door assemblies
complying with Section 7154.3.

Exceptions:

1. Passive smoke conirol systems with auto-
matic-closing devices actuated by spot-type
smoke detectors listed for releasing service in-
stalled in accordance with Section 907.11.

2. Fixed openings between smoke zones which are
protected utilizing the airflow method.

3. In Group1-2, where such doors are installed across
commidors, a pair of opposite-swinging doors with-
out a center mullion shall be installed having vi-
sion panels with approved fire-rated glazing
materials in approved fire-rated frames, the area of
which shall not exceed that tested. The doors shall
be close fitting within operational tolerances and
shall ot have undercuts, louvers or grilles. The
doors shall have bead and jamb stops, astragals or
rabbets at ieeting edges, and automatic-closing
devices. Positive-tatching devices arenotrequired.

4. Group I-3.

5. Openings between smoke zones with clear ceiling
heights of 14 feet (4267 mm) or greater and
bank-down capacity of greater than 20 minntes as
determined by the design fire size.

999.5.2.1 Ducts and air transfer openings. Ducts and
air transfer openings are required to be protected with a
minimum Class I, 250°F (121°C) smoke damper com-
plying with Section 716.

909.6 Pressurization method. The primary mechanical means
of coptrolling smoke shall be by pressure differences across
smoke barriers. Maintenance of a tenable environment is not
required in the smoke control Zone of fire origin.

2003 INTERNATIONAL BUILDING CODE®




909.6.1 Minimum pressure difference. The minimum
pressure difference across a smokebarrier shall be 0.05-inch
water gage (0.0124 kPx) in fully sprinklered buildings. In
buildings permitted to be other than fully sprinklered, the
smoke control system shall be designed to achieve pressure
differences at Jeast two times the maximum calculated pres-
sure difference produced by the design fire.

909.6.2 Maximum pressure difference. The maximum air

FIRE PROTECTION SYSTEMS

ward the fire exceed 200 feet per minute {1.02 m/s). Where
the formula in Section 909.7.1 zequires airflow to exceed
this limit, the airflow method shall not be used.

909.5 Exhaust method. When approved by the building offi-
cial, mechanical smoke control for large enclosed volumes,
such as in atriums ot oalls, shall be permitted to utilize the ex-
haust method. The design exhaust volumes shall be in accor- .
dance with this section.

pressure difference across a smoke barrier shall be deter-
mined by required door-opening or closing forces. The actual
force required to open exit doors when the system is in the
smoke control mode shall be in accordance with Section
1008.1.2. Opening and closing forces for other doors shall be
determined by standard engineering methods for the resolu-
tion of forces and reactions. The calculated force to set a
side-hinged, swinging door inmotion shall be determined by:

F=Fy .+ K(WAAPY2(W-d) (Equation 9-1)

where:

A = Door area, square feet (m?)-

d = Distance from door handle to latch edge of door,
feet (m).

F = Total door opening force, pounds (N).
F;. = Forcerequired to overcome closing device, pounds

K = Coefficient 5.2 (1.0).
W = Door width, feet {m).
AP = Design pressure differcnce, inches of water (Pa).

909.7 Airflow design method. When approved by the building
official, smoke migration through openings fixed in a perma-
nently open position, which are located between smoke control
zones by the use of the airflow method, shall be pemmiited. The
design airflow shall bz in accordance with this seclion. Airflow
shall be directed to Limit smoke migration from the fire zone.
The geometry of openings shail be considered to prevent flow
reversal from turbulent effects.

909.7.1 Velocity. The minimum average velocity through a
fixed opening shall not be less than:

v=217.2 [k (T} TH(T+A60)]? (Equation9-2)

For S v=1199 [k (T;- THT?
where:

h = Height of opening, feet (m).

T; = Temperature of smoke, °F (°K).
T, = Temperature of ambient zif, °F (°K).

v = Air velocity, feet per minte (m/minute).

909.7.2 Prohibited conditions. This method shall not be
employed where cither the quantity of air or the velocity of
the airflow will adversely affect other portions of the smoke
control systemn, unduly intensify the fire, disrupt plume dy-
narmics or interfere with exiting. In no case shall airflow to-

2003 INTERNATIONAL BUILDING CODE®

909.8.1 Exhiaust rate, The height of the lowest horizontal
surface of the accumulating smoke Jayer shall be main-
tained at least 10 feet (3048 mm) above any walking surface
which forms a portion of a required egress system within the
smoke zone. The 1equired exhaust rate for the zone shall be
the largest of the calculated plume mass flow rates for the
possible plume configurations. Provisions shall be made for
natural or mechanical supply of air from outside or adjacent
smoke zones to make up for the air exhavsted. Makeup air-
flow rates, when measnred at the potential fire location,
shall not exceed 200 feet per minate (60 960 mm per min-
ute) toward the fire. The temperature of the makeup air shall
be such that it does not expose temperature-sensitive fire
protection systems beyond their limits.

909.8.2 Axisymmetric plumes. The plune mass flow rate
{m,), in pounds per second (kg/s), shali be determined by
placing the desigu fire center on the axis of the space being
analyzed. The [imiting flame height shall be determined by:

z;= 0.5330.% (Fquation 9-3)
For SI: z,=0.1660.2%

where:

mr. = Plume mass flow rale, pounds per second (kgls).

P

@ = Total heat output.

(. = Conveclive heat output, British thermal units per
second (KW). (The value of O, shall not be taken as
less than 0.700).

z = Height from top of firel surface to bottom of smoke
layer, fect {m). :

7z = Limitngflame beight, feet (m). The gyalnemustbe
greater than the fuel equivalent diameter (see Sec-
tion 909.9).

forz>z;

m, = 0022073 + 0.00420.

For SL: m,=0.071 )" + 0.00180,

forz=z;

m,=0011 @,

For 8I: m,=0.0350.
forz<z

m, = 0.02080,z
ForSI: m,=0.0320*z

To convert m,, from pounds per second of mass flow to a
volumetric rate, the following equation shall be used:

V=60m/p (Equation 9-4)
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where:

V = Volumetric flow rate, cubic feet per minute (m3/s).

p = Density of air at the temperature of the smoke layer,
pounds per cubic feet (T2 in °F) [kg/m? (72 in °C)]-

909.8.3 Balcony spill plumes. The plume mass flow rate
() for spill plumes shall be determined using the geormnet-
ricaily probable width based on architectural elements and
projections in the following equation:

m,=0.124(QW9)'%(z, +0.25H) (Equation 9-5)

For SL: m, = 0.36(0WH(z, + 0.25H)

where:

H = Height abovefire tounderside of balcony, feet (m).
m, = Plume mass flow rate, pounds per second (kg/s).
@ = Total heat output.

W = Plume width at point of spill, feet (m).

z, = Height from balcony, feet (m).

909.3.4 Window plumes. The plume mass flow rate (m,)
shali be-determined from:

m,= QOTHAH Iz 4a)? +0.1BAH
(Equation %-6)

For SI: m, = 0.68(A,H, %)z, +ay*> + 15A,H, ™

" where:

A, = Areaof the opening, square feet ().

H, = Height of the opening, feet (m).

m, = plume mass flow rate, pounds per second (kg/fs).
Zy

= Height from the top of the window or cpening w the
bottom of the smoke layer, feet (m).

a = 2.4APH5-2.1H,

909.8.5 Plume contact with walls. When a plume contacts
one or more of the surrcunding walls, the mass flow rate
shall be adjusted for the reduced entrainment resulting from
the contact provided that the contact remains constant. Use
of this provision requires calculation of the plume diameter,
that shall be calcnlated by:

d=0.48[(T,+460)/(T, +460)}'2z (Equation 9-7)

For SI: d =048 (TJT )"z
where: '
d = Plume diameter, feet (m).
T, = Ambient air temperature, °F (°K).
T. = Plume centerline temperature, °F (°K).
= 0.60 (T, +460) @z + T,
z .= Height at which T, is determined, feet (m).
For S T,=0087,0* B+ T,
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909.9 Design fire. The design fire shall be based on 2 ¢ of not
Tess than 5,000 Buw/s (5275 kW) vnless a rational analysis is
performed by the registered design professional and approved
by the building official. The design fire shall be based on the
analysis in accordance with Section 909.4 and this section.

909.9.1 Factors considered. The engineering analysis shall
include the characteristics of the fuel, fuel load, effects in-
cluded by the fire and whether the fire is likely tohe steady
or unsteady.

909.9.2 Separation distance. Determination of the design
fire shall include consideration of the type of fuel, fuel spac-
ing and configuration, The ratio of the separation distance to
the fuel equivalent radius shall not be less than 4. The fuel
equivalent radius shall be the radius of a circle of equal area
to floor area of the fuel package. The design fire shall be in-
creased if other combustibles are within the separation dis-
tance as determined by:

R= [Q!(l?.‘rrq")]m (Fquation9-8)

where:

g" = Incident radiant heat flux required for nonpiloted
ignition, Btu/fi? - s (Wim?).

@ = Heatrelease from fire, Btu/s (kW)

R = Separation distance from target to center of fuel
package, feet (m).

909.9.3 Heat-release assumptions. The analysis shall

make use of best available data from approved sources and

shall not be based on excessively stringent limitations of

combustible material.

909.9.4 Sprinkler effectiveness assumptions. A docu-
mented engineesing znalysis shall be provided for condi-
tions that assume fire growth is halted at the time of
sprinkler activation.
909.10 Equipment. Equipment such as, but not limited to,
fans, ducts, automatic dampers and balance dampers, shall be
suitable for its intended use, suitable for the probable exposure
terperatures that the mtional analysis indicates, and as ap-
proved by the building official.
909.10.1 Exhaust fans. Components of exhanst fans shall
be rated and certified by the manufacturer for the probable
temperature rise to which the components will be exposed.
This temperature rise shall be computed by:

T,=(Qfme)+(T) (Equation 9-9)

where:
¢ = Specific heat of smoke at smoke layer temperature,
Bto/1b°F (k/kg - K)

m = Exhaust rate, pounds per second (kg/s).

@, = Convective heat output of fire, Btu/s (kW).

T, = Ambient temperature, °F (°K).

T, = Smoke temperature, “F (°K).
Exception: Reduced T,as calculated based on the assur-
ance of adegnate dilotion air.
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999.10.2 Ducts. Duct materials and joints shall be capable
of withstanding the probable temperatures and pressures {0
which they are exposed as deterrnined in accordance with
Section 909.10.1. Ducts shall be constructed and supported
in accordance with the Inferpational Mechanical Code.
Ducts shall be leak tested to 1.5 times the maximum design
pressure in accordance with nationally accepted practices.
Measured leakage shall not exceed 5 percent of design flow.
TResults of such testing shall be a part of the documentation
procedure. Ducts shall be supported directly from fire-resis-
tance-rated structura] elements of the building by substas-
tial, noncombustible supports.

Exception: Flexible connections (for the purpose of vi-
bration isolation) complying with the Infernational Me-
chanical Code, that are constructed of approved
fire-resistance-rated materials.

909.10.3 Equipment, inlefs and outlets. Equipment shall
be located so as to not expose uninvolved portions of the
building to an additional fire hazard. Outside air inlets shall
be located so as to minimize the potential for introducing
smoke or flame into the building, Exhaust outlets shall be so
located as to minimize reintroduction of smoke into the
building and to limit exposure of the building or adjacent
buildings to an addilional fire hazard.

909.10.4 Antomatic dampers. Antomatic dampers, regard-
less of the parpose for which they are installed within the
smoke control system, sball be listed and conform to the re-
quirements of approved, recognized standards.

909,105 Fans. In addifon to other requirements,
belt-driven fans shall have 1.5 times the number of belts re-
quired for the design duty, with the minimuem oumber of
belts being two. Fans shall be selected for stable perfor-
mance based on normal temperature and, where applicable,
elevated temperature. Calculations and manufactarer’s fan
curves shall be part of the documentation procedures. Fans
shall be supported and restrained by noncombustible de-
vices in accordance with the reguirements of Chapter 16.
Motors driving fans shall not be operated beyond their
nameplate horsepower (kilowatts), as determined from
measurement of actual current draw, and shail have a mini-
mum service factor of 1.15.

909.11 Power systems. The smoke control system shall be
supplied with two sources of power, Primary powershall be the
normal building power systems. Secondary power shall be
from an approved standby source complying with the ICC
Electrical Code. The standby power source and its transfer
switches shall be in a separate room from the normal power
ransformers and switch gear and shall be enclosed in 2 room
constructed of not Jess than 1-hour fire-resistance-rated fire
barriers ventilated directly to and from the exterior. Power dis-
tribution from the two sources shall be by independent rouies.
Transfer to full standby power shajl be autornatic and within 60
seconds of failure of the primary power. The systems shall
comply with the ICC Electrical Code.

909.,11.1 Power sources and power surges. Elements of
the smoke management system relying on volatile meme-
ries or the like shall be supplied with uninterruptable power
sources of sufficient duration to span a 15-minute primary
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power interruption. Elements of the smoke management
system susceptible 1o power surges shall be suitably pro-
tected by condilioners, SUppressors of other approved
means.

909,12 Detection and controlsystems. Fire detection systems
providing control imput or output signals to mechanical smoke
control systems or elements thereof sball comply with the re-
guirements of Section 907. Such systems shall be equipped
with a control unit complying with UL 864 and listed as synoke
control equipment.

Contro] systems for mechanical smoke control systems shall
in¢Inde provisions for verification. Verification sball include
positive confirmation of actuation, testing, manual override,
the presence of power dowmstream of all disconnects and,
through a preprogrammed weekly test sequence report, aboor-
mal conditions audibly, visually and by printed report.

909.12.1 Wiring. In addition to meeting requirements of the
JCC Electrical Code, all witing, regardless of voltage, shall
be fully enclosed within continuous raceways.

[F} 909.12.2 Activation. Smoke control systems shall be
activated in accordance with this section.

[F] 909.12.2.1 Pressurization, airflow or exhaust
method. Mechanical smoke control systems vsing the
pressurization, airflow or exhaust method shall have
completely automatic conirol.

[F] 909.12.2.2 Passive method. Passive smoke control
systems actuated by approved spot-type detectors listed
for releasing service shall be permitted.

[F} 909.12.3 Aufomatic control. ‘Where completely auto-
matic control is required or vsed, the automatic-control se-
quences shall be initiated from an appropriately zoned
automatic sprinkler system complying with Section
903.3.1.1, manual controls that are readily accessible to the
fire department and any smoke detectors required by engi-
neering analysis.

909.13 Control air tubing. Control air tubing shall be of suffi-
cient size 10 meet the required response times. Tubing shall be
flushed clean and dry prior to final connections and shall be ad-
equately supported and protected from damage. Tubing pass-
ing through concrele Or inasonry shall be sleeved and protected
from abrasion and electrolytic action.

909.13.1 Materials. Conirol air tubing shall be hard drawn
copper, Type L, ACR in accordance with ASTM B 42,
ASTM B 43, ASTM B 68, ASTM B 88, ASTM B 251 and
ASTM B 280. Fittings shall be wrought copper or hrass, sol-
der type, in accordance with ASME B 16.18 or ASME B
16.22. Changes in direction shall be made with appropriate
tool bends. Brass compression-type fittings shall be used at
final connection to devices; other joints shall be brazed us-
ing a BCuP5 brazing alloy with solidus above 1,100°F
(593°C) and liguids below 1,500°F (816°C). Brazing flux
shall be used on copper-to-brass joints only.

Exception: Nonmetallic tubing used within control pan-
els and at the final connection 1o devices, providing all of
the following conditions are met:
1. Tubing shall be listed by an approved agency for
flame and smoke characteristics.
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2. Tubing and connected devices shali be completely
enclosed within galvanized or paint-gradesteel en-
closure of not less than 0.030 inch (0.76 mm) (No.
22 galvanized sheet gage) thickness. Entry to the
enclosuse shall be by copper tubing with a protec-
tive grommet of neoprene or teflon or by suilable
brass compression to male-barbed adapter.

3. Tubing shall be identified by appropriately docu-
mented coding.

4. Tubing shall be neatly tied and supported within
enclosure. Tubing .bridging cabinet and door or
moveable device shall be of sufficient length to
ayoid tension and excessive stress. Tubing shall be
protected against abrasion. Tubing serving devices
on doors shall be fastened along hinges.

. 909.13.2 Isolation from other functions, Control tubing
serving other than smoke control functions shall be isolated
by autornatic isolation valves or shall bean independent sys-
ter.

909,13.3 Testing. Control air tubing shall be tested at three
times the operating pressure for not less than 30 minutes
withour any noticeable loss in gauge pressure prior to final
connection to devices.

909,14 Marking and idenification. The detection and con-
ol systems shall be clearly marked at ail junctions, accesses
and terminations.

[F] 909.15 Control diagrams. Identical control diagrams
showing all devices in the system and identifying their Jocation
and Fanction shall be maintained corrent and kept on file with
the building official, the fire department and in the fire com-
mand center in format and manner approved by the fire chief.

[F] 909.16 Fire-fighter’s smoke control panel. A
fire-fighter's smoke control panel for fire department emer-
gency response purposes only shall be provided and shall in-
clude mannal control or override of automatic control for
mechanical smoke control systems. The panel shall be located
in a fire command center complying with Section 911, and
shall comply with Sections 909.16.1 through 909.16.3.

[F] 909-16.1 Smoke control systems. Fans within the
building shalt be shown on the fire-fighter’s control panel. A
clear indication of the direction of airflow and the relation-
ship of components shall be displayed. Status indicators
shall be provided for all smoke control equipment, annunci-
ated by fan and zome, and by pilot-Jamp-type indicators as
follows:

1. Fans, dampers and other operating equipment in their
normal status-—WIITE.

2. Fans, dampers and other operating equipment in their
off or closed status—RED.

3. Fans, dampers and other operating equipment in their
on or open status—GREEN.

4, Pans, dampers and other operating equipment in a
fault status—YELLOW/AMBER.

[F3 909.16.2 Smoke controf panel. The fire-fighter’s con-
trol pane} shall provide control capability over the complete
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smoke-control system equipment within the building as fol-
lows:

1. ON-AUTO-OFF control over each individual piece of
operating smoke control equipment that can also be
controlled from other sources within the building.
This includes stairway pressurization fans; smoke ex-
haust fans; supply, return and exhaust fans; elevator
shaft fans and other operating equipment used or in-
tended for smoke control purposes.

2. OPEN-AUTO-CLOSE control over individual damp-
ers relating to smoke control and that are also con-
trolled from other sources within the hwlding.

3. ON-OFF or OPEN-CLOSE control over smoke con-
tro} and other critical equipment associated with a fire
or smoke emergency and that can oxly be controlled
from the fire-fighter’s control panel.

Exceptions:

1. Complex systems, where approved, where the con-
trols and indicators are combined to control and in-
dicate all elements of a single smoke zone as aunit.

2. Complex systems, where approved, where the con-
tral is accomplished by computer interface using
approved, plain English commands.

[¥] 909.16.3 Control action aod priorities. The
fire-fighter’s control panel actions shall be as follows:

1. ON-OFF, OPEN-CLOSE control actions shall have
the highest priority of any control point within the
building. Once issued from the fire-fighter’s control
panel, no automatic or manual control from any other
control point within the building shall contradict the
control action. Where automatic means are provided
to interrupt normal, nonemergency equipment opera-
tion or produce a specific result to safeguard the build-
ing or equipment (i.e., duct freezestats, duct smoke
detectors, high-temperature cutouts, temnperature-ac-
tuated linkage and similar devices), such means shall
be capable of being overridden by the fire-fiphter’s
control panel. The last controf action as indicated by
cach fire-fighter’s control panel switch position shall
prevail. In nio case shall control actions require the
smoke control system to assume more thas ong con-
figuration at any one time.

Exception: Power disconnects required by the
ICC Electrical Code. :

2. Only the AUTO position of each three-position
fire-fighter's control panel switch shall allow auto-
matic or manual control action from other control
points within the building. The AUTO position shall
be the NORMAL, nonemergency, building control
position. Where a fire-fighter’s control panel is in the
AUTO pesition, the acwal status of the device {on,
off, open, closed) shall continue to be indicated by the
status indicator described above. When directed by an
autormatic signal to assume an emergency condition,
the NORMAL position shall becorme the emergency
condition for that device or group of devices within
the zone. In no case shall control actions require the
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smoke control system to assume more than-one con-
figuration at any one time.

[F]909.17 System respense tinme. Smoke-control system acti-
vation shall be initiated immediately afier receipt of an appro-
priate antomatic or manval activation command. Smoke
control systems shall activate individual components (such as
dampers and fans) in the sequence necessary to prevent phiysi-
cal damage to the fans, dampers, docts and other equipment.
For purpases of smoke control, the fire-fighter's control panel
response time shall be the same for automatic or manual smoke
contro! action initiated from any other building control point.
The total response time, including that necessary for detection,
shutdown of operating equipment and smoke contro! system
startup, shall allow for full operational mode to be achieved be-
fore the conditions in the space exceed the design smoke condi-
tion. The system response time for each component and their
sequential relationships shall be detailed in the required ratio-
nal analysis and verification of their installed condition re-
ported in the required final report.

[¥] 909.18 Acceptance testing. Devices, equipment, compo-
pents and sequences shali be individually tested. These tests, in
addition to those required by other provisions of this code, shall
consist of determination of function, sequence and, where ap-
plicable, capacity of their installed condition.

[F]909.18.1 Detection devices. Smoke or fire detectors that
are a part of a smoke control systemn shall be tested in accor-
dance with Chapter 9 in their installed condition. When ap-
plicable, this testing shall include verification of airflow’in
both minimum and maximum conditions.

[F] 909.18.2 Ducts. Ducts that are part of a smoke control
systern shall be traversed using gencrally accepted practices
to determine actual air quantities.

[F]909.18.3 Dampers. Dampers shall be tested for function
in their installed condition.

[F] 909.18.4 Tnlets and outlets. Inlets and outlets shall be
read using generally accepted practices to deterine air
quantities.

[F] 909.18.5 Faus. Fans shall be examined for cotrect rota-
tion. Measurements of voltage, amperage, revolutions per
minote (rpm) and belt tension shall be made.

[F] 909.18.6 Smoke barriers. Measurements using in-
clined manometers or other approved calibrated measuring
devices shall be made of the pressure differences across
smoke barriers. Such measurements shall be conducted for
each possible smoke control condition.

[F]909.18.7 Conirols. Each smoke zone, equipped with an
automatic-initiation device, shaifl be put into operation by
the actuation of cne such device. Bach additional device
within the zone shatl be verified to cause the same sequence
without requiring the operation of fan motors in order to pre-
vent damage. Control sequences shall be verified through-
out the systern, including verification of override from the
fire-fighter's control pane] and simulation of standby power
conditions.

[F] 909.18.8 Special inspections for smoke control.
Smoke control systems shall be tested by a special mspector.
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[F} 909.18.8.1 Scope of festing. Special inspections
shall be conducted in accordance with the following:

1. During erection of ductwork and prior to conceal-
ment for the purposes of leakage testing and re-
cording of device location.

2. Prior to ocenpancy and after sufficient completion
for the purposes of pressure-difference testing,
flow measurements, and detection and control ver-
ification.

F]909.18.8.2 Qualifications. Special inspection agen-
cies for sznoke control shall have expertise in fire protec-
tion engineering, mechanical engineering and
cerlification as air balancers.

[F] 909.18.83 Reports. A complete report of testing
shall be prepared by the special inspector or special in-
spection agency. The report shall include identification
of all devices by manufacturer, nameplate data, design
values, measured values and identification tag or mark.
The seport shall be reviewed by the responsible regis-
tered design professional and, when satisfied that the de-
sign intent has been achieved, the responsible regi stered
design professional shall seal, sign and date the report.

[F] 509.18.8.3.1 Report filing. A copy of the final re-
post shall be filed with the building official and an
identical copy shall be maintained in an approved lo-
cation at the building.

{F] 909.18.9 Idenlification and documentalien. Charts,
drawings and other documents identifying and locating
each component of the smoke control system, amd describ-
ing its proper function and maintenance requirements, shall
be maintained on file at the building as an attachment to the
reportrequired by Section 909.18.8.3. Devicesshali have an
. approved identifying tag or mark on them consistent with
the other required doeumentation and shall be dated indicat-
ing the Jast time they were successfully tested and by whom.

[¥] 509.19 System acceptance. Buildings, or portions thereof,
required by this code to comply with this section shatinot be fs-
sued a certificate of occupancy until such time that the building
official determines that the provisions of this section have been
fully complied with, and that the fire department has received
satisfactory jnstruction on the operation, both automatic and
manual, of the systent.

Exception: In buildings of phased construction, a tempo-
rary certificate of occupancy, as approved by the building
official, shall be permitted provided that those portions of
the building to be occupied meet the requirements of this
Section and that the remainder does not pose a significant
hazard 1o the safety of the proposed occupants or adjacent
buiidings.

909.20 Smokeproof enclosures. Where required by Section
1019.1.8, a smokeproof enclosure shall be constructed in ac-
cordance with this section. A smokeproof enclosure shall con-
sist of an enclosed interfor exit stzirway that conforms io
Section 1019.1 and an ovtside balcony or ventilated vestibule
meeling the regquirements of this section. Where access 10 the
roof is required by lhe Infernational Fire Code, such access
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the exhanst shall not be less than 150 percent of supply.

shalt be from the smokeproof enclosure where a smokeproof
Supply air shail enter and exhaust air shall discharge

enclosure is required.

909.20.1 Access. Actess to the stair shallbe by way of a ves-
tibule or an open exterior balcony. The minimum dimension
of the vestibule shall not be Jess than the required width of
the comidor leading to the vestibule but shali not have a
width of less than 44 inches (1118 mm) and shall not have a
length of less than 72 inches (1829 mm) in the direction of
egress travel.

909.20.2 Consiruction. The smokeproof enclosure shall be
scparated from the remainder of the building by not less than
a 2-hour fire-resistance-rated fire barrier without openings
other than the required means of egress doors. The vestibule
shall be separated from the stairway by not less than a
2-hour fire-resistance-rated fire barier. The open exterior
balcony shal! be constructed in accordance with the fire-re-
sistance-rating requirements for floor construction.

909.20.2.1 Door closers. Doors in a smokeproof enclo-
sure shall be self-closing or shall be automatic-closing
by actuation of a smoke detector installed at the
floor-side entrance to the smokeproof enclosure in ac-
cordance with Section 715.4.7. The actvation of the
smoke detector on any door shall activate the closing de-
vices on all doors in the smokeproof enclosure at all lev-
els. Smoke detectors shall be installed in accordance
with Section 907.10.

909.20.3 Natural ventitation alternalive. The provisions
of Sections 909.20.3.1 through 90%.203.3 shall apply to
ventilation of smokeproof enclosuzes by natural means.

909.20.3.1 Balcony doors. Where access to the stairway
is by way of an open exterior balcony, the door assermbly
into the enclosure shall be afire door in accordance with
Section 7154.

909,20.3.2 Vestibule doors. Where access to the stair-
way is by way of a vestibule, the door assembly into the
vestibule shall be a fire door complying with Section
715 4. The door assembly from the vestibule to the stair-
way shall have not legs than a 20-minute fire protection
rating complying with Section 715.4.

999.20.3.3 Vestibule ventilation. Each vestibule shall
have 2 minimum net area of 16 square feet (1.5 m?) of
opening in a wall facing an outer court, yard or public
way that is at least 20 feet (6096 mm) in width.

909.20.4 Mechanical ventilation alternative, The provi-
sions of Sections 909.20.4.1 through 909.20.4.4 shall apply
to ventilation of smokeproof enclosures by mechanical
means.

909.20.4.1 Vestibule duors. The doorassembly from the
building into the vestibule shali be 2 fire door complying
with Seetion 715.4. The door assembly from the vesti-
bule to the stairway shall have not less than a 20-minute
fire protection rating in accordance with Section 7135.4.
The door from the building into the vestibule shall be
provided with gaskets or other provisions to minimize air
Jeakage.

909.20.4.2 Vestibule ventilation. The vestible shall be
supplied with not fess than one air change per minute and
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from the vestibule through separate, tightly constructed
ducts vsed only for that purpose. Supply air shall enter
the vestibule within 6 inches {152 mm) of the floor level.
The top of the exhaust register shall be located at the top
of the smoke trap but not more than 6 inches {152 mm)}
down from the top of the trap, and shali be entirely within
the smoke trap arca. Doors in the open position shall not
obstruct duct openings. Duct openings with controlling
dampers are permitied where necessary to meet the de-
sign requirements, but dampers are not otherwise re-
quired.
909.20.4.2.1 Engineered ventilation systen:. Where
a specially engineered systemis used, the system shalt
exhaust a quantity of air equal to not Jess than 90 air
changes perhour fromany vestibule in the emergency
operation mede and shall be sized to handle three ves-
tibules simultaneously. Smoke detectors shall be lo-
cated at the floor-side entrance to each vestibule and
shall activate the system for the affected vestibule.
Smoke detectors shall be instalied in accordance with
Section 907.10.

909.20.4.3 Smoke trap. The vestibule ceiling shall be at
Teast 20 inches (508 mm) higher than the door opening
into the vestibule to serve as a smoke and heat trap and to
provide an upward-moving air column. The height shall
not be decreased unless approved and justified by design
and test.

909.20.4.4 Stair shafi air movement systen. The stair
shaft shall be provided with a dampered relief opening
and supplied with sufficient air to maintain a minimum
positive pressure of 0.10 inch of water (25 Pa)in the shaft
relative to the vestibule with all doors closed.

609205 Stair pressurization aliernative. Where the
building is equipped throughout with an avtomaticsprinkler
system in accordance with Section 903.3.1.1, the vestibule
is not required, provided that interior exit stairways are pres-
surized to a minimum of 0.15 inch of water (37 Pa)and a
maxinomm of 0.35 inch of water (87 Pa) in the shaft relative
to the huilding measured with all stairway doors closed un-
der maximum anticipated stack pressures.

909,20.6 Ventilating equipment. The activation of venti-
Tating equipment required by the alternatives in Sections
909.20.4 and 909.20.5 shall be by smoke detectors installed
at each fioor level at an approved location at the entrance to
the smokeproof enclosure. When the closing device for the
stair shaft and vestibule doors is activated by smoke detec-
tion or power failure, the mechanical equipment shall acti-
vate and operate at the required performance levels. Smoke
detectors shall be installed in accordance with Scction
907.10.
999,20.6.1 Veniilation systems. Smokeproof enclosure
ventilation systerns shall be independent of other build-
ing ventilation systems. The equipment and ductwork
shall comply with one of the following:

1. Bguipment and ductwork shall be located exterior
to the building and directly connected to the
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smokeproof enclosure or comnnected to the
sokeproof enclosure by ductwork enclosed by
2-hour fire-resistance-rated fire barriers.

2. Equipment and ductwork shall be located within
the smokeproof enclosure with intake or exhaust
directly from and to the outside or through
ductwork enclosed by 2-bour fire-resistance-reted
fire barriers.

3. Equipment and ductwork shall be located within
the building if separated from the remainder of the
building, including other mechanical equipment,
by 2-hour fire-resistance-rated fire barriers.

909.20.6.2 Standby power. Mecbanical vestibule and
stair shaft ventilation systems and automatic fire detec-
tion systems shall be powered by an approved standby
power system conforming to Section 403.10.1 and Chap-
ter 27.

909.20.6.3 Acceptance and testing. Before the mechan-
ical equipment is approved, the systern shall be tested in
the presence of the building official to confirm that the
system is operating in compliance with these require-
Tuents.
909.21 Underground building smoke exhaust system.
Where required in accordance with Section 4055 for under-
ground buildings, a smoke exhaust system sball be provided in
accordance with this section.

909.21.1 Exhanst capability. Where compartmentation is
required, each compartment shall have an independent, au-
tomatically activated smoke exhaust system capable of
manuad operation. The system shall bave an air supply and
smoke exhaust capability that will provide aminimum of six
air changes per hour.

[F]909.21.2 Operation, The smoke exhaust systemshall be
operated in the compartment of origin by the following, in-
dependently of each other:

1. Two cross-zoned smoke detectors within a single pro-
tected area of a single smoke detector monitored by an
alarm verification zone or an approved equivalent
method.

2. The automatic sprinkler system.
3. Manual conirols that are readily accessible to the fire
department.

(F]909.21.3 Alarms required. Activation of the smoke ex-
haust system shall activate an andible alarm at a constenily
attended location.

SECTION 910
SMOKE AND HEAT VENTS
[F] 910.1 General. Where required by this code or otherwise
instafled, smoke and heat vents or mechanical smoke exhaust
syslems and draft curtains shall conform to the requirements of
this section. ’

Exception: Frozen-food warehouses used solely for storage
of Class I and I commodities where protected by an ap-
proved automatic sprinkler system.
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[F] 910.2 Where required. Approved smoke and heat vents
shall be installed in the roofs of one-story buildings or portions
thereof occupied for the uses set forth in Sections 910.2.1
through 910.2.4.

[F] 910.2.1 Groups F-1 and S-1. Buildings and portions
thereof used as a Group F-1 or S-1 occupancy having more
than 50,000 square feet (4645 m?) in undivided area.

Exception: Group 5-1 aircraft repair hangars.

[F] 910.2.2 Group H. Buildings and portions thereof used
as a Group H occupancy as shown:

1. In occupancies classified as Group H-2 orH-3, any of
which are over 15,000 square feet (1394 m?} in single
floor area.

Exception: Buildings of noncombustible con-
struction containing only noncombustible materi-
als.

2. Inareas of buildings in Group Hused for storing Class
2, 3, and 4 liquid and solid oxidizers, Class 1 and un-
classified detonable organic peroxides, Class 3 and 4
unstable {reactive) materials, or Class 2 or 3 water-re-
active materials as required for a high-hazard com-
modity classification.

"Exception: Buildings of noncombustible construc-
tion containing only noncombustible materials.

[F] 910.2.3 Migh-piled combustible storage. Buildings
and portions thereof containing high-piled combustible
stock or rack storage in any occupancy group in accordance
with Section 413 and the International Fire Code.

(F]910.2.4 Exit access travel distance increase, Buildings
and portions thereof used as a Group F-1 or §-1 occupancy
where the maximum exit access travel distance js increased
in accordance with Section 1015.2.

[¥]910.3 Design and installation. The design and installation
of smoke and heat vents and draft curtains shall be as specified
in this section and Table 910.3.

[F1910.3.1 Vent operation. Smoke and heat vents shall be
approved and labeled and shall be capable of heing operated
by approved antornatic and manual means. Automatic oper-
ation of smoke and heat vents shall conform to the provi-
sions of this section.

[F] 910.3.1.1 Gravity-operated drop-put vents. Auto-
matic smoke and heat vents containing heat-sensitive
glazing designed to shrink and drop out of the vent open-
ing when exposed to fire shall fully open within 5 min-
utes after the vent cavity is exposed to a simulated fire,
sepresented by a time-temperature gradient that reaches
an air temperature of 500°F (260°C) within 5 minutes.

[F1910.3.1.2 Sprinklered buildings, Where installed in
buildings provided with an approved automatic sprinkler
system, smoke and heat vents shall be designed to oper-
ate automatically.

{F] 910.3,1.3 Nonsprinklered buildings. Where in-
stalled in buildings not provided with an approved anto-
matic sprinkler system, smoke and heat vents shall
operate automatically by actuation of a heat-responsive
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Transmittal Cover Sheet

Detailed, Grouped by Each Transmittal Number

URI New Student Housing Project # 113607000 Gilbane Building Company
Tel: Fax:

“Reference Number: 0127

S ransmitied it = TANSIIfed By e el
Clapp, Charles Morin, David
R.G. Vanderweil Engineers Gilbane Building Company
274 Summer Street University of Rhode isfand
Boston, MA 02210-1123 Gilbane
Tel: 617-423-7423 cfo Postal Services, 6 Garage Road
Fax: 617-956-4864 Kingston, RI 02881
Tel:

Fax: 401-874-5784

[ ] Acknowledgement Required

T S T R
e racking NUMbS S

KageTansm| Heg kol

Rack ransm

Information,
Hiem# ah e ' G dlie e NS TSGR
001 1 Inspections and  C041-RT - Atrium Smoke Exhaust

Signature Signed Date

&%//Z%/F . 1/2/% 7

Prolog Manager Pfinted on: 4/26/2007 NENG UR! New Residence Halls Page 1 of 1
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Inspections and Tests

Detailed, Grouped by Each Inspection Number

URI New Student Housing Project # 113607000 Gilbane Building Company
Tel: Fax:

Namber: ' C041-R{: « 5 : “Date:::4/20/2007:12:00:00 AN
Instaliing Company: Delta Mechanical - Smith, John Spec Section: 15000

Inspecting Company: SE! Companies - Goossens, Robert Sub Section: 31.C

QC Company: Gilbane Building Company - Morin, David Actual Start Time: 12:30 PM

Accepting Company: University of Rhode Island - DePace, Paul Actual Finish Time: 02:30 PM

e Selemias

Smoke Exhaust

Velocities at SEF Fans= 2,395 FPM

Total Make-up Air= 47,041 CFM
Tolal Exhaust Air= 47,386 CFM
Total Diferenfial=  -345

Wind northwest at 15 mph
Qutside air at 63 degrees
Indoor air at 74 degrees

Alarm initiation, damper opening sequence, alarm shutdown monitored.

Door opening forces measured at:
Entry Vestibule- 9ibs
Corridor #111- 111ibs
Corridor #131- 111lbs

f//:{c/o?

Signature Signed Date

Profog Manager Printed on: 4/26/2007 NENG URI New Residence Halls Page 1 of 1




e

West Side Residence
NSH-Bidg C

Exhaust Fan #1

Enter Fan Duct Diameter|
Enter Velocity Measured

Exhaust Fan #2

Enter Fan Duct Diameter
Enter Velocity Measured

Plenum Output

SMAU-1
Enter Velocity Measured

SMAU-2
Enter Velocity Measured

SMAU-3
Enter Velocity Measured

SMAU-4
Enter Velocity Measured

Smoke Management Sysfem

Fan Performance

Measurement:

42.5 inches
2425 FPM

42.5 inches
2385 FPM

2405 (Average)

150 FPM
183 FPM
190 FPM
113 FPM
129 FPM

144 FPM
185 FPM
197 FPM
150 FPM
190 FPM

139 FPM
185 FPM
195 FPM
200 FPM
172 FPM

145 FPM
194 FPM
184 FPM
190 FPM
200 FPM

182.6 (Average)

Duct Radius =
Duct Area =
Fan Output =

Duct Radius =
Duct Area =
Fan Output =

Face Grille Area =

Side Grille #1 Area =

Side Grille #2 Area =
Transfer Opening (2) Area =
Transfer Opening {2) Area =
Fan Output =

Face Grille Area

Side Grille #1 Area

Side Grilie #2 Area
Transfer Opening (2) Area =
Transfer Opening (2) Area =
Fan Output =

Face Grille Area

Side Grille #1 Area

Side Grille #2 Area
Transfer Opening (2) Area =
Transfer Opening (2} Area =
Fan Output =

nnu

Face Grille Area =

Side Grille #1 Area =

Side Grille #2 Area
Transfer Opening (2) Area =
Transfer Opening (2) Area =
Fan QOutput =

[

Total Exhaust =
Total Make-Up Air =

21.25 inches
9.85 Sq Ft
23,800 CFM

21.25 inches
9.85 SqFt
23,496 CFM

36.42 SqFt
14.25 SqFt
14.25 Sq Ft
1.33 Sq Ft
1.33 Sq Ft
11,640 CFM

36.42 Sq Ft
14.25 Sq Ft
14.25 Sq Ft
1.33 Sq Ft
1.33 Sq Ft
11,836 CFM

36.42 Sq Ft
14.25 Sq Ft
14.25 Sq Ft
1.33 Sq Ft
1.33 Sq Ft
11,727 CFM

36.42 Sq Ft
14.25 Sq Ft
14.25 Sq Ft
1.33 SqFt
1.33 SqFt
11,838 CFM

47,386 CFM
47,041 CFM

Design:

23,500 CFM

23,500 CFM

11,750 CFM

11,750 CFM

11,750 CFM

11,750 CFM

47,000 CFM
47,000 CFM
Total A

39010

-3.96

-109.69

85.86

-22.96

87.59

386.14
40.79

-345




ilbane Inspections and Tests

Detailed, Grouped by Each Inspection Number

URI New Student Housing Project# 113607000 Gilbane Building Company
Tel: Fax: i

“ Date: 1/18/2007. 12:00:00AM

Number:: C041

Installing Company: Delta Mechanical - Smith, John Spec Section: . 15000
Inspecting Company: SE| Companies - Goossens, Robert Sub Section: 31.C
QC Company: Gilbane Building Company - Merin, David Actual Start Time: 10:30 AM
Accepting Company: University of Rhode Island - DePace, Paul Actual Finish Time: 02:30 AM

CD

Atr:um Smoke Exhaust Smoke Exhaust Completed

Building C Atrium Systems Testing D. Morinf/GBCO
: H. Vasquez/GBCO
R. Sitnik/GBCO
R. Goosens/SEl
M. SurianifURI

Ve[ocmes measured at MAU Griles= 176 FPM averaged across each face of each plenum.

Velocilies at each SEF= 3,000 FPM at SEF-1C, 2850 FPM at SEF-2C P
Total Make-up Air= 42,003 CFM d

Total Exhaust Air= 57,623 CFM .

wind northwest at 12 mph . ) <

outside air at 33 degrees

indoor air at 68 degrees ; \
Alarm initiation, damper opening sequence, alarm shutdown monitored. 6 6/ /\

Corridor #111- 111bs

Doocr opening forces measured at:
Entry Vestibule- 8 lbs
Corridor #131- 11 lbs (

(1,

%
{ owe? //%fv /o7

Signature Sngned Date

Prolog Manager Printen{ on: 1/16/2007  NENG URi New Residence Halls Page 1 of 1




B F1/1BS
OPENING FORCE

EL;//A 8161 CFM
10,548 CFM {143 FPM)

{201 FPM)

i i It

LOWER LOUNGE :
CORRIDOR -}

]

1
R A
I gt P

, ‘ ELEVATOR
— LOBBY

e AT

11,266 CEM

10,505 CFM {181 FPM)
\< (178 FPM) E//Zs _

253
CFM

65%83%‘:"_‘“_ e s Byveeovso, I Tt ey, I 13533 < 5 U 7% o v, M °, 2+ e

' CORRIDOR :
> : \ 266 CFM 266 CFM — 11 FTALBS ———
o 'Eiii—%ﬁﬁl-: ] R e e T T T T e T R T B R Rt SO S %5 ]

BUILDING C

SMOKE EVACUATION
AIR FLOW VALUES

L SIZE | CODE IDENT. | DRAWING NUMBER REVISION

SCALE: NTS DATE: 01/16 /07 SH. OF
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URI-NSH

QUALITY IN CONSTRUCTION REVISION 0
Start-Up Walk-Down Inspection DATE:12/18/06

Building Name: Building C

Building Number: New Residence Hall

Description of Equipment/System(s): Atrium Smoke Exhaust System-Exhaust Fan

Proposed Start-Up Date: 1/6/07

DatefTime of Inspection: 1/6/07

Trade Contractor(s): Delta Mechanical/Unique

Description of work to be
completed before turnover

Atrium Smoke Exhaust Test

Location of Inspection By
Bldg. Area/Level/Rm(s)/CL
(Attach marked-up drawings)

Building C-Roof mounted smoke exhaust fans

Applicable Specifications: 15600-2.36 Applicable Drawings/Details: CH106, SK-M-005

Manufacturer: Cook

Model: 300QMXU

Serial No.: 0105890192-00/0007206

Fan Data Motor Data
Design CFM 23500 Horsepower 25
RPM 1274 Power 460/3/60hz

RPM 1725




URI-NSH QUALITY IN CONSTRUCTION REVISION ¢
Start-Up Walk-Down Inspection DATE:12/18/08

Building Number: New Residence Hall

Building Name: Building C

Description of Equipment/System(s): Atrium Smoke Exhaust System-Exhaust Fan

Proposed Start-Up Date: 1/6/07

DatefTime of Inspection: 1/6/07 Trade Contractor(s): Delta Mechanical/Unique

Description of work to be | Atrium Smoke Exhaust Test
completed before turnover

Location of Inspection By Building C-Roof mounted smoke exhaust fans
Bidg. Area/Level/Rm{s)/CL

(Attach marked-up drawings)
Applicable Specifications: 15600-2.36 Applicable Drawings/Details: CH106, SK-M-005

Manufacturer: Cook
Model: 300QMXU

Serial No.: 0105890192-00/0007201

Fan Data Motor Data

Design CFM 23500 Horsepower 25
RPM 1274 Power 460/3/60hz

RPM 1725
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URI-NSH

QUALITY IN CONSTRUCTION REVISION 0
Start-Up Walk-Down Inspection DATE:12/18/06

Building Name: Building C

Building Number: New Residence Hall

Description of Equipment/System(s): Atrium Smoke Exhaust System Make-up Air

Proposed Start-Up Date: 1/6/07

Date/Time of Inspection: 1/6/07

Trade Contractor(s): Delta Mechanical/Unique

Description of work to be
completed before turnover

Atrium Smoke Exhaust Test

Location of Inspection By
Bidg. AreallLevel/Rm({s)/CL
(Attach marked-up drawings)

Building C-Roof mounted smoke exhaust system make-up air fans

Applicable Specifications: 15600-2.36 Applicable Drawings/Details: CH106, SK-M-005

Manufacturer: Cook

Model: 225QMXS

Serial No.: 0105890192-00/0009212

Fan Data Motor Data
Design CFM 11750 Horsepower 10
RPM 1603 Power 460/3/60hz

RPM 1725
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URI-NSH QUALITY IN CONSTRUCTION REVISION 0
Start-Up Walk-Down Inspection DATE:12/18/06

Building Number: New Residence Hall

Building Name: Building €

Description of Equipment/System(s): Atrium Smoke Exhaust System Make-up Air

Proposed Start-Up Date: 1/6/07

DatefTime of Inspection: 1/6/07 Trade Contractor(s): Delta Mechanical/Unigua

Description of work to be | Atrium Smoke Exhaust Test
completed before turnover

Location of Inspection By Building C-Roof mounted smoke exhaust system make-up air fans
Bldg. Area/Level/Rm(s)/CL

{Attach marked-up drawings)
Applicable Specifications: 15600-2.36 Applicable Drawings/Details: CH106, SK-M-005

Manufacturer: Cook
Model: 225QMXS

Serial No.: 0105890192-00/0009204

Fan Data Motor Data
Design CFM 11750 Horsepower 10
RPM 1603 Power 460/3/60hz

RPM 1725
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URI-NSH

QUALITY IN CONSTRUCTION
Start-Up Walk-Down Inspection

REVISION 0
DATE:12/18/06

Building Name: Building C

Building Number: New Residence Hall

Description of Equipment/System(s): Atrium Smoke Exhaust System Make-up Air

Proposed Start-Up Date: 1/6/07

Date/Time of Inspection: 1/6/07

Trade Contractor(s): Delta Mechanical/Unique

Description of work to be
completed before turnover

Atrium Smoke Exhaust Test

Location of Inspection By
Bidg. Area/Level/Rm(s)/CL
{Attach marked-up drawings)

Building C-Roof mounted smoke exhaust system make-up air fans

Applicable Specifications: 15600-2.36

Applicable Drawings/Details: CH106, SK-M-005

Manufacturer: Cook

Model: 225QMXS

Serial No.: 0105890192-00/00609203

Fan Data Motor Data

Design CFM 11750 Horsepower 10

RPM 1603 Power 460/3/60hz
RPM 1725
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QUALITY IN CONSTRUCTION REVISION 0
Start-Up Walk-Down Inspection DATE:12/18/06

Building Name: Building C

Building Number: New Residence Hall

Description of Equipment/System(s): Atrium Smoke Exhaust System Make-up Air

Proposed Start-Up Date: 1/6/07

DatefTime of Inspection: 1/6/07

Trade Contractor(s): Delta Mechanical/Unique

Description of work to be
compieted before turnover

Atrium Smoke Exhaust Test

Location of Inspection By
Bidg. Area/l.evel/Rm(s)/CL
(Attach marked-up drawings)

Building C-Roof mounted smoke exhaust system make-up air fans

Applicable Specifications: 15600-2,36 Applicable Drawings/Details: CH106,SK-M-005

Manufacturer: Cook

Model: 225QMXS

Serial No.: 0105890192-00/0009202

Fan Data Motor Data
Design CFM 11750 Horsepower 10
RPM 1603 Power 460/3/60hz

RPM 1725

o




- QMXS

Mixed-Flow Supply Blower
Low Pressure
Belt Drive
Arrangement 9

STANDARD CONSTRUCTION FEATURES:

High efficiency mixed flow wheel - Continuously
welded steel housing with Lorenized powder
coating - Welded aerodynamic straightening
vanes - Spun aluminum top cap - integral

curb cap - Adjustable motor plate utilizing
threaded studs for positive belt tensioning -
Weather cover - Heavy duty ball or roller

MARK: SMUA-1ATO AC

PROJECT: URI STUDENT HOUSIN

DATE: 01-05-2006

bearings with copper extended lube lines - -
Lifting [ugs - Access door - Belt tunnel. '

DRAIN’

" UNIT INCL 200K BRGS
_ANTICONDENSATE COAT

e

o

e 4 44 OADS

Performance _
' Catalog Flow { SP | Fan | Bhp
Qty | Number | (CFM) | (inwc} | RPM | (HP)
12 | 225QMXS | 11750 | 2.50 | 1603 | 7.12
Altitude (ft): 62 Temperature‘ {F) 70
" Mofor Information
}'HP RPM | Volts/Ph!Hz | Enclosure { Mounted
10 {1725 460/3/60 |ODP -PE| Yes
Motor effi iciency exceeds EPACT requsrements
Sound Data_8 Octave Bands dB (10 1> Watts)
1]21314|5])6]7]8iLwA
 {miet |84|87]83|84]82]|80])77[74]| 87
Jouttet| 87| 88 | 89 88]85)81(78]75] 90
Accessories:
Premium Efficiency Mator (Min. 91.7%)
.STD DISCONNECT NEMA 3 .
ROOF CURB RCG 41-13.5H
ACCESS DOOR-HINGED

Fan Curve Legend

e
e
& A
® = H

i
|
| D

|cFm vssP

CFM vs HP
System Curve
Point of Operation

'O,_

B Sqr.

uct Collaj ?

Dimensions (inches)

10.00
8.00

6.00
SP

(inwc)
4.00

2.00

- Fan Curve

10,

\ 8.0

N T
\ /| N .
\\ ~ \ Pow
N NP
\\_ — \\\ - - 4.00
” ﬁk\ 2.00
- ”)" N

. i \ 0.00

3000 6000 - 9000 12000 15000

A 79-9/16
B Sqr. 43

C 3

D 68-1/8

E 35-1/2

F 33

G 62-5/8
Duct Collar 31-15M6

Unit Wt{lbs)*** 1106

**Includes fan, molor & accessories,

Flow (CFM)




~ QMXU

- Mixed-Flow Upblast Blower
Low Pressure
Belt Drive

STANDARD CONSTRUCTION FEATURES:

MARK: SMOKE EF1A TO 2C

PROJECT: URI STUDENT HOUSIN

DATE: 01-05-2006

High efficiency mixed flow wheel - Continuously
welded steel housing with Lorenized powder
coating - Welded aerodynamic straightening
vanes - Butterfly dampers and windband -
Integral curb cap - Adjustable motor plate
(utitizing threaded studs for positive belt
tensioning - Weather cover - Heavy duty ball
or roller bearings with copper extended lube
lines - Lifting lugs - Drain - Access door -
Enclosed belt tunnel.

FLANGED INLET-STL
HEAT SHIELD
. RUB RING/SHAFT SEAL
. ALUMINUM DAMPER DOOR
ANTICONDENSATE COAT

47 p¥form

f

. 5.4.11.8481

Performance |
Catalog Flow | SP Fan | Bhp
Qty | Number | (CFM) | (inwc) | RPM {HP)
|. 6 | 300amxu | 23500 | 2.00 | 1274 | 12.3
" Altitude (f): 62 Temperature (F): 70
" Motor Information .
() |HP|RPM|Volts/PhiHz | Enclosure | Mountea |
" |25 [1725] 4601360 |oDP PE  Yes
Motor efficiency exceeds-EPACT requirements
Sound Data_8 Octave Bands dB (10 "> Watts)
| 1l2]3]a|s5]e]7]8lLwa
intet 18388 |89]as{es]aafzal71] g0
outlet| 88 [91]95)93{d0 86|81 74| o5
Accessories:
- Premium Efficiency Motor (Min. 93.6%)
ROOF CURB RCGH 52-13.5H T
-UL762 (327Y-300DEG)
ACCESS DOOR-HINGED /2)1325@'

U‘;’lil/ d,’tl,(/ohl}l%;l'

Fan Curve Legend

CFM vs SP

CFM vs HP

.| System Curve
Polnt of Operation

O

A
G
v
e| [ -
| ®
. [
.J 112 N _‘lp’_ _
Duct I
I-Q_. Collar ?
B Sqr. >
Top View Side View
Dimensions (inches)
A 90-1/4
B Sqr. 54
C 3
D 82
E - 40
F 37-5/8
G 30-1/2
Duct Collar 42-1/2
Unit Wt(lbs)*** 1783
“ncludes fan, malor & acce;soﬁés.
Fan Curve
10.00 20,
8.00 \ - 164
A\ \\ / ™.
\ / \\
6.00 N A 12.(
. SP N\ lPow
inwc)| N {HP)
¢ ) ,.._...\\-
4.00 BN 8.0¢
\\
Nk
2.00- N 4,00
- x\ :
- AN
R 1\ o0
0 5500 11000 16500 22000 27500
Flow (CFM)
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COOK

QMX

Mixed Flow Inline

INSTALLATION, OPERATION, AND MAINTENANCE MANUAL

This publication contains the installation, operation
and maintenance instructions for standard units of the
QMX-Mixed Flow Inline,

» QMX *QMX-HP - QMXE +QMXS
* QMXE-HP +QMXS-HP +QMXU «QMXU-HP
* QMXLE » QMXLE-HP

Carefully read this publication prior to any installa-
tion or maintenance procedure,

Loren Cook catalog, QMX, provides additional informa-
tion describing the equipment, fan performance, available
accessories, and specification data.

For additional safety information, refer to AMCA publica-
tion 410-96, Safefy Practices for Users and Insfallers of
Industrial and Commercial Fans.

All of the publications listed above can be obtained from
Loren Cook Company by phoning (417)869-6474, exten-
sion 166; by FAX at (417)832-9431; or by e-mail at
info@lorencook.com.

For information on special equipment, contact Loren
Cook Company Customer Service Department at
(417)869-6474.

Receiving and Inspection
Carefully inspect the fan and accessories for any dam-
age and shortage immediately upon receipt of the fan.
* Turn the wheel by hand {o ensure it turns freely and
does not bind.
» Inspect inlet vane dampers (if supplied) for free opera-
tion of all moving parts.
* Record on the Defivery Receipt any visible sign of
damage.

Handling
Lift the fan by liting lugs. Never lift by the shaft, motor, or
housing.

Storage

If the fan is stored for any length of time prior to installa-
tion, completely fill the bearings with grease or moisture-
inhibiting oil. Refer to Lubricants on page 6. Also, store the
fan in its original crate and protect i from dust, debris and
the weather.

« Cover the inlet and outlet, and belt tunnel opening to
prevent the accumulation of dirt and moisture in the
housing.

+ Periodically rotate the wheel and operate inlet vane
dampers (if supplied) to keep a coating of grease on all
internal bearing parts.

» Periodically inspect the unit to prevent damaging condi-
tions

Installation

QMX and QMX-HP can be mounted horizontally or verti-
cally to a floor or a ceiling in various motor positions and
discharges. QMXU, QMXU-HP, QMXE, QMXE-HP, QMXS
and QMXS-HP are all designed to be roof mounted on typi-
cal roof curbs. The QMXLE or QMXLE-HP units, however,
should not be mounted on sheet metal roof curbs, but sup-
ported by integral members of the roof structure, designed
and constructed by others per local requirements and envi-
ronments.

Most motors are shipped mounted on the fans with belts
and drives installed. However, extremely heavy motors are
shipped separately, and some motors are shipped sepa-
rately due to height limitations. These motors and drives

Isolation Installation
To help prevent vibration and noise from being transferred
to the building, isolators are recommended.
Floor Mounted Spring Isolators
a. Mount fan on isolation base or rails (if supplied).
b. Elevate fan (or isolation base) to operating height and
insert hlocks to hold in position.
¢. Position isolators under the fan and vertically align by
inserting leveling bolt through mounting holes in the
fan or the base. The isolator must be instalied on a
level surface.




n

d. Adjust the isolators by turning the leveling nut counter
clockwise several turns at a time alternately on each
isolator until the fan weight is transferred onto the iso-
Jators and the fan raises uniformiy off the blocks. Then
remove the blocks.

e. Turn lock nut onto leveling bolt and secure firmly in
place against the top of the mounting flange or frame.

f. Secure isolators to mounting surface.

(G

Spring Isolator Rubber-in-Shear Isofator
Figure 1 -Floor Mount isolators

Floor Mounted Rubber-In-Shear (RIS} [solators

a. Mount fan on isolation base or rails {if supplied).

b. Elevate fan to provide room to insert isolators
between the fan and foundation and block in position.

c. Position isolators under fan and secure bolts.

d. Remove blocks and allow fan to rest on floor. Isolators
must be installed on a level surface (leveling should
not be required).

e. Secure isolators to mounting surface.

Ceiling Mounted Spring and Rubber-in-Shear (RIS) Iso-
lators

a. Elevate fan to operating height and brace.

b. Attach threaded rod to overhead support structure
directly above each mounting hole. Rod should extend
to within a few feet of fan.

c. Attach isolator to end of threaded rod using a nut on
each side of isolator bracket.

d. Insert another section of threaded rod through the fan
mounting hole and isolator.

e. Attach two nuts to threaded rod in isolator.

f. Place adjusting nut and locking nut on threaded rod
near fan mounting bracket.

g. Alternately rotate adjusting nut at each mounting loca-
tion until the fan weight is uniformly transferred to the
isolators. Remove bracing.

=

Ceiling Mounted Spring Isolator Rubber-in-Shear Ceiling Isolators

Figure 2 - Ceiling Mount {solators

Duct Installation
Efficient fan performance relies on the proper instaliation
/ “'nfet and discharge ducts. Be sure your fan conforms to

%, 2 qguidelines below.

Non-Ducted Inlet Clearance

If your fan has an open inlet (no duct work), the fan must
be placed 1 effective wheel diameter away from walls and

bulkheads.

e MIN-
1DIA

Non-ducted inlet Clearance

Free Discharge
Avoid a free discharge into the plenum. This will result in

lost efficiency because it doesn't allow for a static regain.

Coirect Incorrect

|

Free Discharge

Inlet Duct Turns
For ducted inlets, allow at least 3 effective wheel diame-

ters between duct turns or elbows and the fan inlset.

Inlet Duct Turns

Discharge Duct Turns
Where possible, allow 3 duct diameters between duct

turns or eibows and the fan outlet. Refer to the drawing
below.

Correct
MIN

[y ™ spia

Incormect

=) |

Discharge Duct Turns




Wheel-to-Inlet Clearance

The correct wheel-to-inlet clearance is critical to proper
fan performance. This clearance should be verified before
initial start-up since rough handiing during shipment could
cause a shift in fan components. Refer to wheel/inlet draw-
ing below for correct overlap.

Adjust the overlap by loosening the wheel hub and mov-
ing the wheel along the shaft to obtain the correct value.
Trim halance as necessary following procedure (0785 in/
sec max).

A uniform radial gap (space hetween the
edge of the cone and the edge of the inlet) is

Incorrect

Correct

obtained by loosening the infet cone bolls and untt | Over.
repositioning the inlet cone. Size | lap
SEE DETAILA 20 | ote

[ 120 | o0.19

T 135 | 020

. 150 | o022
OVERLAP 165 | 023

RADIAL GAP

‘ 180 | 0.24

—t 202 | 027

i 225 | 020

e 245 | 031

Ay

L— 270 | 0.33

300 | 097

Wheelfiniet Overlap 330 0.41
365 0.45

402 | 050

Belt and Pulley Installation 445 | 055
Belt tension is determined by the sound 400 | o061
the belts make when the fan is first started. | .0 [ o7
Beits will produce a loud squeal which dissi- 1~ =~

pates after the fan is operating at full capacity.
if the belt tension is too tight or too loose, lost
efficiency and possible damage can occur.

Do not change the pulley pitch diameter to change

tension. This will result in a different fan speed.

a. Loosen motor plate adjustment bolts and move motor
plate in order that the belts can easily slip into the
grooves on the pulieys. Never pry, roll, or force the
belts over the rim of the pulley.

b. Adjust the motor plate unfil proper tension is reached.
For proper tension, a deflection of approximately 1/4"
per foot of center distance should be obtained by firmly
pressing the belt. Refer to Figure 3.

c. Lock the motor plate adjustment nuts in place.

d. Ensure pulieys are properiy aligned. Refer to Figure 4.

Figure 3

Pulley Alignment
Pulley alignment is adjusted by loosening the motor pul-

3

Figure 4

fey setscrew and by moving the motor pulley on the motor
shaft or by moving the entire motor aleng the mofor mount-
ing bracket.

Figure 4 illustrates correct and incorrect
pulley alignment. A recommended method of
inspecting the pulley alignment is shown in
Figure 5. With the shorter leg of a carpen-
ter's square or other straight edge lying
along the case of the motor, adjust the posi-
tion of the motor pulley {(or the motor until the Figure 5
longer {eg of the square is parallel to the belt.

Wiring Installation

All wiring should be in accordance with local ordinances
and the National Electrical Code, NFPA 70. Ensure the
power supply (voltage, frequency, and current carrying
capacity of wires) is in accordance with the motor name-
plate.

Lock off all power sources before unit is wired to
power source.

Leave enough slack in the wiring to allow for motor
movement when adjusting belt tension. Some fractional
motors have o be removed in order to make the connec-
tion with the terminal box at the end of the motor. To
remove motor, remove bolts securing motor base fo power
assembly. Do not remove motor mounting bolts.

i

i i i R

and the wiring diagram provide
rectly label the circuit on the main power box and
always identify a closed switch to promote safety (i.e.,

red tape over a closed switch).




Use of Variable Frequency Drives
Motors -

Motors that are to be operated using a Varlable Fre-
quency Drive (VFD) must be VFD compatible. At a mini-
mum, this must be a Premium Efficiency motor with Class F
insulation. Motors that are not supplied by Loren Cook
Company should have the recommendation of the motor
manufacturer for use with a VFD.

Grounding -

The fan frame, motor and VFD must be connected fo a
common earth ground to prevent transient voltages from
damaging rotaling elements.

Wiring -

Line reactors may be required to reduce over-voltage

spikes in the motors. The motor manufacturer should be

Wiring Diagrams

consulted for recommended line impedence and usage of
line reactors or filters, if the iead length between the VFD
and the motor exceeds 10 feet (3m).
Fan -

it is the responsibility of the installing body to perform
coast-down tests and identify any rescnant frequencies
after the equipment is fully installed. These resonant fre-
quencies are to be removed from the operating range of
the fan by using the “skip frequency” function in the VFD
programming. Failure to remove resonant frequencies
from the operating range will decrease the operating life of
the fan and void the warranty.

Single Speed, Single Phase Motor

3 Phase, @ Lead Motor 3 Phase, 9 Lead Motor

Ground A Y-Connection Delta-Connection
L4 Low Voltage High Voltage 1 ow Voltage High Voltage
Tofom] 208/230 Volts 4305“35“5 208/230 Volts 460 Volts
Line o—a0—0 7 8 9 789
T4e——m 456 2232 6 &4 &5 28¢Q
L 788 1 d2 {3 58
< 1¢2¢ 3 1020 3
Ground B 182828 19203 Ly Lp Ly 727 °F
. . . . 87T 9
When ground is required, attach o ground A or B with No. 6 thread forming b Lo L L Lo L LiLy Ly
screw. To reverse, interchange T-1 and T-4. 12 13 1213
To reverse, interchange any 2 line leads.
2 Speed, 2 Winding, Single Phase Motor 2 Speed, 1 Winding, 3 Phase Motor
~o\Ground A ] High Speed Low Speed
High Speed 4 1o |_1
jr: e Ly — 2 E Together — 2 —o L2 Line
4 L — 3 - 3 —0
c’Tml"“““'-z " Motor Motor t3
— 4 —o Ly 4 —0
5 Low Speed -5 —o L2 Line L 5 —o Open
Gromd B
—6 —o 13 — 6 —©

When ground required, attach o ground A or B with No, 6 thread forming
screw. To reverse, inferchange T-1 and T-4 leads.

To reverse, interchange any 2 fine leads. Motors require magnetic control.

Single Speed, Single Phase, Dual Voltage

Ground A
]
Ly
Link A
T-5 —f 3 Link B Line
410 Low Vollage
o
Ground B

When ground required, attach to ground A or B with Mo, 6 thread forming
screw. To reverse, interchange T-5 and J-10 leads.

2 Speed, 2 Winding, 3 Phase

To reverse: High Speed-interchange leads Tq4 and T4z,
Low Speed-interchange leads T4 and T,. Both Speeds-interchange any 2
line leads.

e
)
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Wheel Rotation

Test the fan to ensure the rotation of the wheel is the
same as indicated by the arrow marked Rotation.
115 and 230 Single Phase Motors

Fan whesel rotation is set correctly at the factory. Chang-
ing the rotation of this type of motor should only be
attempled by a qualified electrician.
208, 230, and 460, 3 Phase Motors

These motors are electrically reversible by swifching
two of the supply leads. For this reason, the rotation of the
fan cannot be restricted to one direction at the factory. See
Wiring Diagrams for specific information on reversing
wheel direction.

Do not allow the fan to run in the wrong direction.
This will overheat the motor and cause serious dam-
age. For 3-phase motors, if the fan is running in the
wrong direction, check the control switch. It is possi-
ble to interchange two leads at this location so that

the fan is operating in the correct direction.
T

QMX

I

Na
g

Final Installation Steps
a. Inspect fasteners and setscrews, particularly fan
mounting and bearing fasteners, and tighten accord-
ing to the recommended torque shown in the table
Recommended Torque for Setscrews/Bolts.
b. Inspect for correct voltage with voltmeter.
c. Ensure all accessories are instailed.

Operation

Pre-Start Checks

a. Lock out afl the primary and secondary power
SOUrces.

b. Ensure fasteners and setscrews, particularly those
used for mounting the fan, are tightened.

c. Inspect belt tension and pulley alignment.

d. Inspect motor wiring.

e. Ensure belt touches only the puliey.

f. Ensure fan and ductwork are clean and free of debris.

g. Inspect wheel-to-inlet clearance. The correct wheel-
to-inlet clearance is critical to proper fan perfor-
mance.

h. Close and secure all access doors.

g. Restore power to the fan.

Start Up
Turn the fan on. In variable speed units, set the fan to its

lowest speed and inspect for the following:

+ Direction of rotation.

- Excessive vibration.

* Unusual noise.

« Bearing noise.

» Improper belt alignment or tension (listen for squeal-

ing}.

5

= Improper motor amperage or voitage.
If a problem is discovered, immediately shut the fan
off. Lock out all electrical power and check for the
caiuse of the trouble. See Troubleshooting.

Inspection

Inspection of the fan should be conducted at the first 30
minute, 8 hour and 24 hour intervals of satisfactory opera-
tion. During the inspections, stop the fan and inspect as per
the Conditions Chart.

30 Minute Interval

Inspect bolts, setscrews, and motor mounting bolts.

Adjust and tighten as necessary.

8 Hour Interval

Inspect belt alignment and tension. Adjust and tighten as

necessary.

24 Hour Interval

Inspect belt tension. Adjust and tighten as necessary.
Recommended Torque for Setscrews/Bolts (IN/LB)

Sefscrews
Key Hex Recgf:rrgsgded Hold Down Bolts
Size Across
Flats Min. | Max. Size Wrench
Torque
No.10 332" 28 33 3/8"-16 240
1/4" 1/8" 66 80 1127-13 600
5/16" 532" 126 156 5/8"-11 1200
3" 316" 228 275 4710 2100
716" 7/32" 29 348 7/87-9 2400
172" 1/4° 42 504 1" -8 3000
5/8" 5M6" 92 1104
3/4" 38" 120 1440

Maintenance

Establish a schedule for inspecting all parts of the fan.
The frequency of inspection depends on the operating con-
ditions and location of the fan.

Inspect fans exhausting corrosive or contaminated air
within the first month of operation. Fans exhausting con-
taminated air (airborme abrasives) should be inspected
every three months.

Regular inspections are recommended for fans exhaust-
ing non-contaminated air.

It is recommended the following inspection be conducted
twice per year.

+ Inspect bolts and setscrews for tightness. Tighten as

necessary.

* Inspect belt wear and alignment. Replace worn belis
with new belts and adjust alignment as needed. Refer
to Belf and FPulley Installation, page 3.

» Bearings should be inspected as recommended in the
Conditions Chart.

« Inspect variable inlet vanes (if supplied} for freedom of
operation and excessive wear. The vane position
should agree with the position of the control arm. As
the variable inlet vanes close, the entering air should
spin in the same direction as the wheel.

- Inspect springs and rubber isolators for deterioration
and replace as needed.

» Inspect for cleanliness. Clean exterior surfaces only.
Removing dust and grease on motor housing assures
proper motor cooling. Removing dirt from the wheel
and housing prevents imbalance and damage.
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Conditions Chart
RPM Temperature S:::t?xs ?;f:f:;lg
100 Up fo 120°F Clean 6 t¢ 12 months
500 Up ta 150°F Clean 2 to 6 months
1000 Up to 210°F Clean 2 weeks to 2 months
1500 Over 210°F Clean Weekly
Sﬁggd Up to 150°F Dirty 1 week fo 1 month
Sgggd Over 150°F Dirty Daily to 2 weeks
sﬁggd Any Temperalure | Very Dirly Dally to 2 weeks
ool | Any Temperature Lxtreme Daily to 2 weeks
Lubricants

Loren Cook Company uses petroleum {ubricant in a lith-
jum base. Other types of grease should not be used unless
the bearings and lines have been flushed clean. if another
type of grease is used, it should be a lithium-based grease
conforming to NLGI grade 2 consistency.

A NLGI grade 2 greasae is a light viscosity, low-torque,
rust-inhibiting lubricant that is water resistant. Its tempera-
ture range is from -30°F fo +200°F and capable of intermit-
tent highs of +250°F.

Motor Bearings

Motor hearings are pre-fubricated and sealed. Under nor-
mal! conditions they will not require further maintenance for
a period of ten years. However, it is advisable to have your
maintenance department remove and disassemble the
motor, and lubricate the bearings after three years of oper-
afion in excessive heat and or in a contaminated airstream
consisting of airhorne abrasives.

Fan Bearings

QMX hearings are lubricated through a grease fitting on
the outer housing and should be lubricated by the sched-
ule, Conditions Chart.

For best results, lubricate the bearing while the fan is in
operation. Pump grease in slowly until a slight bead forms
around the bearing seals. Excessive grease can burst
seals thus reducing bearing life.

In the event the bearing cannot be seen, use no more
than three injections with a hand-operated grease gun.

Motor Services

Should the motor prove defective within a one-year
period, contact your local Loren Cook representative or
your nearest authorized electric motor service representa-
five.

Changing Shaft Speed
All belt driven fans with motors up to and inctuding 5 HP
are equipped with variable pitch pulleys. To change the fan
speed, perform the following:
a. Loosen selscrew on driver {motor) pulley and remove
key, if equipped.

(.. Turn the pulley rim to open or close the groove facing.

If the pufiey has multiple grooves, all must be adjusted
to the same width.
c. After adjustment, inspect for proper belt tension.
Speed Reduction
Open the pulley in order that the belt rides deeper in
the groove {smaller pitch diameter).
Speed Increase
Close the pulley in order that the belt rides higher in
the groove (larger pitch diameter). Ensure that the
speed limits of the fan and the horsepower limits of the
motor are maintained.

Pulley and Belt Replacement

a. Loosen and remove helts by adjusting motor mounting
plate.

b. Remove pulleys from their respective shafts.

c. Clean the motor and fan shafts.

d. Clean bores of pulleys and coat the bores with heavy
oil.

e. Remove grease, rust, or burrs from the pulleys and
shafts.

f. Remove burrs from shaft by sanding.

g. Place fan pulley on fan shaft and motor pulley on its
shaft. Damage to the pulleys can occur when exces-
sive force is used in placing the pulleys on their
respective shafts.

h. Tighten in place.

i. Install belts on pulleys and align as described in the
Belt and Puiley Instalfation section.

Bearing Replacement
The fan bearings are pitlow block ball bearings.

a. Loosen and remove belts by adjusting motor mount-
ing plate

b. Remove the bearing cover by removing the bolts
around the perimeter of the bearing cover. Do not
remove fan sheave yet.

¢. Remove inlet cone by removing aftaching bolts/nuts
around perimeter of the inlet plate.

d. Remove wheel by loosening setscrews and sliding
coff shaft,

a. Record the location of the fan sheave from end of
shaft, and remove the sheave.

f. Record the distance from the bearing to the end of
the shatft.

g. Loosen setscrews on bearings and remove shaft.

j. Remove bearings from bearing base and replace with
new ones, noting the exact location of each; do not
fully tighten base bolts.

k. Stide shaft through bearings until shaft protrudes the
same amount as measured above. Tapping the inner
race of each bearing with a soft driver may be
required. Do not hammer the end of the shaft or
the bearing housing.

. Return setscrews to same location as marked above
and tighten one setscrew on each bearing to half its
specified torque.

m. Rotate the shaft to allow the bearings to align them-
selves.

n.Replace wheel but do not tighten yet.
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o. Replace inlet cone. Whee! may need to be moved to
allow proper alignment. Care should be taken to
insure that inlet cone is centered inside wheel before
and after tightening attaching boits.

p. Slide wheel on shaft to achieve proper wheel/inlet
overlap and fighten wheel set screws. Refer to
Wheel-to-Inlet Clearance on page 3.

g. Tighten hold-down bolis to proper torque.

r. Turn the shaft by hand. resistance should be the same
as it was before hold-down bolts were fully tightened,

s. Tighten all bearing setscrews to full specified torque.

t. Replace the sheave, align with motor sheave, and
adjust the beit tension.

u. Test run fan and retighten all setscrews and baolts, and
trim balance as necessary (.0785 infsec max).

v. Replace discharge cover.

Wheel Replacement

The wheel has a pre-machined shoulder in the hub for
the use of most 2 and 3 jaw mechanical puller.
a. Align center of the pufler with the center of the shaft.
b. Ensure all setscrews in the hub, normally two, are
fully removed.
c. Slowly remove wheel from the shaft.

SEE DETAILA

PRE-MACHINED SHOW.DER

DETAILA

Troubleshooting

Problem and Potential Cause

L.ow Capacity or Pressure

«Incorrect direction of rotafion. Make sure the fan rotates in same di-
rection as the amows on the motor or belt drive assembly.

«Poor fan infet or outlet conditions. There should be a straight clear
duct at the inlet or ouflet.

-improper wheel alignment,

Excessive Vibration and Noise

-Damaged wheel.

*Belts misaligned.

+Belts too loose; womn or oily belts.

*Loose fasteners.

*Speed too high.

«Incomrect direction of rotation. Make sure the fan rotates in same di-
rection as the arrows on the motor ar beit drive assembly.

*Bearing set screws loose.

«Bearings need lubrication or replacement.

*Debyris in impeller.

*Fan surge.

+See page 4 for issues regarding use of VFD.

Overheated Motor

+Motar improperly wired.

+Incarrect direction of rotation. Make sure the fan rotates in same di-
rection as the arrows on the mofor or belt drive assembly.

+Cooling air diverted ot blocked.

*impioper inlet clearance.

«incorrect fan speed.

sIncorrect voltage.

Overheated Bearings
-Improper bearing lubrication
*Excessive belt tension.




QMX/QMX-HP Parts List
(Horizontal Mount Shown)

ITEM ITEM ITEM TEM
NUMBER DESCRIPTION NUMBER DESCRIPTION
1 COMPANION FLANGE (OPTIONAL} 13 BELT
2 EXTERNAL INLET VANE DAMPER (OPTIONAL) 14 DRIVE PULLEY
3 INLET SAFETY SCREEN (OPTIONAL) 15 DISCHARGE SAFETY SCREEN {OPTIONAL)
4 INLET CONE 16 BEARING COVER
B MIX-FLOW WHEEL 17 BEARINGS (2 REQUIRED)
6 SHAFT 18 ISCLATOR (4 REQUIRED OPTIONAL)
7 ACCESS DOOR (OPTIONAL) 19 ISOLATION RAILS-HORIZONTAL MOUNT {OPTIONAL)
8 MOTOR COVER (OPTIONAL}) 20 BASE-HORIZONTAL MOUNT
9 HOUSING-HORIZONTAL MOUNT 21 THRUST RESTRAINT-HORIZONTAL MOUNT (OPTIONAL)
10 MOTCR 22 ISOLATION STRUCTURE-VERTICAL MOUNT (OPTIONAL)
11 MOTOR PLATE 23 HOUSING-VERTICAL MOUNT
12 BELT GUARD 24 SHAFT LOCKING COLLAR-VERTICAL MOUNT
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QMXE/QMXE-HP Parts List

ITEM ITEM
NUMBER DESCRIPTION
1 QMX Curb Cap
2 QMXE Birdscreen
3 QMXE Top Cap Post
4 QMXE Baffle Brace
5 QMXE Top Cap Extension (for Size 90 only)
6 QOMXE Top Cap

See common parls {not shown} listed on page 8.

ITEM
NUMBER

ITEM
DESCRIPTION

QWX Curb Cap

QMXS Top Cap-Open

QMXS Upper Baffle Brace

QMXS Top Cap Post

QMXS Birdscreen

QMXS Top Cap

QMXS Lower Top Cap Post

@~ D th| B W] M-

QMXS Lower Baffle Brace

9

QAMXS Adaplter Plate

See commion parts {not shown) listed on page B.




QMXU/QMXU-HP Parts List

ITEM ITEM
NUMBER DESCRIPTION
1 QwmX Curb Cap
2 QWXL Lifting Lug
3 QMXU Damper
4 QMXU Damper Stop
5} QMXU Windband

See common parts {not shown}listed on page 8,

B

ITEM ITEM
NUMBER DESCRI!PTION

B 1 QMXLE Mixing Box

2 QMXLE Curb Cap
- 3 QMXLE Middie Section
2 Q 4 QMXLE Adapter Piate
5 QMXLE Stack Damper

B QMXLE Windband

@ /@ 7 QMXLE Lifting Lug

See common parts (not shown) listed on page 8.
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Arrangement 3 Parts List

{
\ .
ITEM ITEM
NUMBER DESCRIFTION
1 Arr. 3 Bearing Support
2 Amr. 3 Shaft
3 Arr. 3 Spiral Guard
4 Arr. 3 Base
5 Arr. 3 Housing
6 Arr. 3 Motor Cover
See common parts {not shown) listed on page 8.
£
LS
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Limited Warranty

Loren Cook Company warrants that your Loren Cook fan was manufactured free of defects in materials and workmanship, to the extent stated herein. For a period of one (1)
year after date of shipment, we will replace any parts found to be defective without charge, except for shipping costs which will be paid by you. This warranty is granted
only {o the original purchaser pfacing the fan in service. This warranty is void if the fan or any part thereof has been altered or modified from s original design or has been
abused, misused, damaged or is in worn condition or if the fan has been used other than for the uses described in the company manuai. This wamanty does not cover
defects resulting from normal wear and fear. To rnake a warranty claim, notify Loren Cook Company, General Offices, 2015 East Dale Street, Springfield, Missouri 65803~
4637, explaining in writing, in detail, your complaint and referring to the specific modef and serial numbers of your fan. Upon receipt by Loren Gook Company of your written
complaint, you will be notiffed, within thirty {30) days of our receipt of your complaint, in writing, as to the manner in which your claim will be handied. If you are entitled to war-
ranty relief, a warranty adiustment wifl be compéeted within sixly (60} business days of the receipt of your writen complaint by Loren Cook Company. This warranty gives
only the original purchaser piacing the fan in service specifically the right, You may have other legal rights which vary from state to state.

LOREN COOK COMPANY

Corporate Offices: 2015 E. Dale Street Springfield, MO 65803 417.869.6474
lorencook.com

12 QMX IOM - September 2004




ATTACHMENT D - CBLS (APPBbLY - & | pp LBE -L64)

B EYP/ HVAC COMMISSIONING
{ FUNCTIONAL PERFORMANCE TEST CHECKLIST
o EXHAUST FAN VEDS FOR F-13 AND F-14

PROJECT: University of Rliode Island — Center for Biotechnology & Life Sciences

System: Natural Ventilation / Atrivm Smoke Exhaust Location: Roof
Area Served: Atrium Equipment: F-13 / F-14

Tests Performed By: /h%f //} of £, // ﬂf/[

print name cempany signature

Tests Performed By: f/f‘ﬂ‘f" /7'¢/4’/ ;77/’?/[
Tests Performed By: %ﬁfd/ ﬁ’ 74 W ))E’/}( i

print nar4|c company signature

Date: / 7//; z// f

print name company signature

FExhaust Fans F-13 / F-14 VEDs

= Verify that these functional test procedures have been reviewed and approved by installing
contractor.

-~ Confirm the completion of all fan and VFD pre-functional testing.

-~  Confirm that the associated TAB report sections have been submitted and reviewed for this
system,

- Activate exhaust fans F-13 and F-14. Confirm that both fans start and run and that their rotation
is in the proper direction.

—__Confirm that fan current sensors confirm air flow (F-13 and F-14 status = ON)

= Verify the functionality of the VFD for F-13 and F-14 by varying the static pressure at the supply
side of the fan both above and below the seipoint. The VFD should slow the fan down as the
static pressure increases above the setpoint and should speed up the fan as the static pressure
decreases below the setpoint.

w

—  Sinulate failure of F-13; confirm (1) that fan’s current transmitter indicates no movement, (2}
that F-13 failure alarm is generated,

— a

- ' @

B

—  Simulate failure of F-14; confirm (1) that fan’s current transmitter indicates no movement, (2)
that F-14 failure alarm is generated.

Z (1)

- @

—  Verify the alarms generated with the fan HOA switches in any position other than automatic.
Also confirm that after being restored to automatic, the fans are once again completely
confrollable by the BAS. i

Einhorn Yaffee Prescott A&E, P.C.
Phomne: 617 305-9800




EYP/ HVAC COMMISSIONING |
FUNCTIONAL PERFORMANCE TEST CHECKLIST
EXHAUST FAN VEDS FOR F-13 AND F-14

NOTES:

K4

)

0t 2
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Einhom Yaffee Prescott A&FE, P.C.
Phone: 617 305-9800




EY ]/ HVAC COMMISSIONING

FUNCTIONAL PERFORMANCE TEST CHECKLIST
NATURAL VENTILATION SYSTEM / ATRIUM EXHAUST
FANS F-13 THROUGH F-18

programmed into the BAS, verify the activation of exhaust fan F-14 at low speed.

Decrease the space temperature below 75 deg. I and observe the deactivation of both F-13 and
F-14, as well as the closure of the back draft dampers.

Verify that the fans are set to be sequentially selected such that runtime is distributed equally.

Test the manual switches located in the atrivm window control box to verify that they operate per
the requirements of the control sequences.

Also verify that the manual controls can be overridden by the fire alarm system at any time.

Atrium Smoke Control Sequence:

Verify that all factory testing and startup procedures associated with the fire alarm system are
complete prior to functional testing.

Verify that the fire alarm control panel has the highest priority control over smoke exhanst
related systems and components. :

Verify that the fire alarm countrol panel labels and status indicators correctly display the smoke
cotitrol system points via visual inspection.

- Verify that for each damper, door or window associated with smoke control, status is indicated as

opening or closing in the BAS.

Following a manual or automatic activation of the smoke control system, visually verify that all
fresh air intake windows and doors open.

Verify that fans F-13 through F-18 are energized once the fresh air intakes are visually verified to
have opened following the preset time delay.

Confirm the exclusive control via the FACP by attempting to energize the smoke control exhaust
fans by attempting to start them via the BAS. Verify that they do not start if the FACP has
commanded them off.

Verify that all indicators are continnously updated within 15 seconds of change in status.

Confirm that the status of all smoke control related equipment is correctly indicated on the FACP
per the approved product submittals. Verify both on and off status for each related component.

NOTES:

i.

2.
3.
4

Einhomn Yaffee Prescott A&E, P.C.
Phone: 617 305-9800
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Upblast Propelfer Roof Fans

iNSTALLATION OPERATION, AND MAINTENANCE MANUAL

This publication contains the instaflation, operafion
and maintenance procedures for standard units of the
Uphiast - Upblast Propeller Roof Fans.

EUB/AUB
sAUD
«SUB
«SUBH

Carefully read this publication prior to any installa-
tion or maintenance procedure.

Loren Cook catalogs, SUB/SUBH and Propelfer Roof,
provide additional information describing the equipment,
fan performance, avatlabie accessories and specificafion
dala.

For additional safety information, refer to AMCA publica-
tion 410-96, Safely Practices for Users and Installers of
Industrial and Commercial Fans.

All of the publications listed above can be obtained from
Loren Gook Company by phoning 417/869-6474, extension
166; by FAX at 417/832-8431; or by e-mail at info@loren-
cool.com.

For information and instructions on special equipment,
contact Loren Cook Company at 417/869-6474.

Receiving and Inspection
Carefully inspect the fan and accessories for any damage
and shortage immediately upon receipt of the fan.
» Turn the propelier by hand to ensure it turns freely and
does not bind.
= Check dampers {if included) for free operation of all
moving paris.
= Recoird on the Delivery Receipt any visible sign of

Handiing

Lift propeller roof veniilators by the base or with slings
placed around the fan housing. Never lift by the shaft,
motor, propeller, or coupling. '

If you use hooks in the lifling holes of the fan, be careful
not to distort or bend the housing. Large units may have lifl-
ing lugs or holes that should be used instead of a sling.

It your fan is has a special protective finish, handle with
extreme care. Even a small chip will break the coating’s
continuity and desfroy its ability to protect the metal.

Propeflers are carefully balanced to give smooth, vibra-
tion-free operation. If the propeller is damaged during han-
dling, it wil require rebalancing.

Storage

If the fan is stored for any length of time prior to installa-
tion, slore it in its original shipping crate and protect it from
dust, debris and the weather.

Qufdoor Storage

To maintain good working condition of the fan when it is
stored outdoors or at a consiruction site, follow the addi-
tional instructions below.

* Goat the shaft and bearings with grease or rusi preven-
tative compound to help seal out moisture.

* Periodically rotate the propelier and operale the damp-
ers (if supplied) to keep a coating of grease on all inter-
nal bearing parts.

* Periodically inspect ihe fan {o prevent damaging condi-
tions.

» Block propeller to prevent natural rofaiion.

= Gover the unit with some type of weather cover to pre-
veni moisture, corrosion, dirt or dust accumutation.




Installation
Damper Installation .
a. Place the damper inside the curb. Ensure the damper
will open freely for the correct direction of the airflow.
b. Secure to curb at the damper shelf by installing at least
two sheet metal screws ({#10 x 1/2") on each side of the
damper, through the tray, with the screw Head catching
the flange on the damper. This will prevent the dampers
from lifting.
c. Drill a hole in the curb shelf for conduit needed for
motor wiring.
d. Operate the dampers manually to ensure the blades
move freely. Dampers shouid be released from full
open position to check for proper closing.

Moior Installation
. To prevent damage to the fan during shipping, motors &
HP and larger, and extremely heavy motors {cast iron or
severe duly) are shipped foose and must be field mounted.
The motor should be mounted so that the motor plate is
between the fan shaft and motor shaft.
a. Remove the motor plate mounting boits and the motor
plate.
b. Remove the motor mounting belis from the motor
plate.
c. Mount the molor to the molor plate aiigning io the
appropriate holes,
d. Place the motor plate on the power assembly and rein-
stall the mounting bolts.

Ly,
l',;;‘:?f -

-

Figure 1

Belt and Pulley Installation

if your fan is a direct drive {mode} AUD}, proceed to Wir-
ing Instaliation.

Belt tension is determined by the sound of the beits when
the fan is firs started. The belts wilt produce a loud squeal,
which dissipates after the fan is operating at full capacity. i
belt tension is foo tight or too [oose, lost efficiency and
damage can ocour.

Do not change the pulley pitch diameter to change {en-
sion. The change will result in a different fan speed.

a. Loosen the motor plate adjustment nuts on motor base
and move motor plate in order that the belts can easily
slip into the grooves on the pulleys. Never pry, rolt, or
force the belits over the rim of the puliey. '

b. Adjust the motor plate unti? proper tension is reached.
For proper tension, a deflection of approximately 1/4"
per foot of center distance should be obtained by firmly
pressing the beli. Refer lo Figure 1.

¢. Lock the motor plate adjusiment nuis in place.

-d. Ensure pulleys are properly aligned. Refer to Figure 2.

Correct Incogrect

Flgure 2

Puitey Alignment

Pulley alignment is adjusted by loos-
ening the motor pulley setscrew and by
moving the mofor pulley on the motor
shaft or by moving the entire molor
along the motor mounting bracket.

Figure 2 illustrates correct and incor-
recl pulley alignment. A recommended
method of inspecting the pulley align-
men! is shown in Figure 3. With the :
shorter leg of a carpenter's square or ~ Figure 3
other siraight edge lying along the case of the molor, adjust
the position of the molor pulley {or the motor) untit the
longer leg of the square is paraliel {o the belt.

Wiring Installalion

~ All wiring should be in accordance with local ordinances
and the National Electrical Code, NFPA 70. Ensure the
power supply (voltage, frequency, and current carrying
capacity of wires} is in accordance with the moter name-
plate. Refer to the Wiring Diagrams, on page 3.

Lock off all power sources before unit is wired to power
source,

Leave enough slack in the wiring to allow for moior move-
ment when adjusting belt tension. Some fractional motors
have to be removed in order 1o make the connection with
the terminal box at the end of the motor




Wiring Diagrams
Single Speed, Single Phase Mator

Ground A
Ly
T U
T4 ine
La
o
Ground B

When ground s required, allach to ground A or B with na. & thread forming
screw, To reverse, interchange T-1 and T-4.

2 Speed, 2 Winding, Single Phase Motor

Ground A
High Speed
1 — L
T4 | L
4 ‘T—l_ Ly ing
0 Low Speed
Ground B

When ground required, attach to ground A or B with No. & thread [orming
screw. To reverse, interchange T-1 and T-4 leads.

Single Speed, Single Phase, Dual Voliage

Ground A Ground A
CCA
L4
T-5—— T5—— Line
-10. J-10—
1 Ly
. =)
Ground B Ground B

When ground required, attach to ground A ar B with No. 6 thread fomming
screw. To reverse, interchange T-5 and J-10 feads.

Typical Damper Motor Schematic

Wiring Diagrams
3 Phase, 9 Lead Motor

Law Voltage High Vollage

208/230 Voils 460 Valis
o—0—a 4 56
456 3 3 3

789

1g2¢ 3

7858 o 192
Ly o3 Ll

To reverse, interchange any 2 fine leads,

2 Speed, 1 Winding, 3 Phase Motor

High Speed Low Speed

-1 —1—o 4
b2 3 Together -2 —o L2 Line
—a —3 o

mMotor Mator La
-4 —0 14 | 4 —O
-5 —ola Line — 5 —a Qpen
—6 —0 g —  —O

To reverse, inlerchange any 2 line teads. Motors require magnetic control.

2 Speed, 2 Winding, 3 Phase

|-—Tg —Low Speed
—To —Low Speed—) l L
—Ty —Low Speed{7——_ 21

1,
K'_ f———La Line
—Ty y—High Speed-L: n; 9 \ L 13

—Tiz—High Speed'*““‘I
Tjg—High Speed

Motor

To reverse: High Speed-interchange leads T4y and Ty
Low Speed-interchange leads T4 and To, Both Speeds-interchange any 2
line leads.

For 3 phase, damper motor voltage should be lhe same belween L, and
L,. For single phase application, disregard L. *Damper motors may be
available in 115, 230 and 460 volt models, The damper molor nameptate
voltage should be verified prior to connection. ** A transformer may be
provided in some instaltations to cotrect the damper mator voltage 1o the

Fan e g
O
Motor L s Se—11
Iy
bt
1k
LL
Transia::rmer"%w 1. r -:Tmnsformer“
| S (- I
11 specified valtage.
11
B
4
re=-——"
Damper ; gecond t
. armper I
Meter” | 1 Molar 1

Folfow the wiring diagram in the disconnect switch
and the wiring diagram provided with the motor, Cor-
rectly label the circuit on the main power box and
always identify a closed switch to promole safety (i.e.,
red tape over a closed swilch).

Fan Instaflation

The fan support (rocf curl) should provide a level surface
for installation. If the roof is pitched more than 1/2:12, a
sloped curb must be used o correct for the incline. I the
unit is installed on a non-level surface, the damper door
pivat should be positioned perpendicutar to the peak of the
roof.

a.Place fan over roof opening.

b. Secure the fan with lag scews, anchor bolts, or other

suitable fasteners.

Final Installation Steps
a. Inspect fasteners and setscrews, particularly fan
mounting and bearing fasteners, and tighten according
io the recommended forque shown in the table on
page 4, Recommended Torque for Setscrews/Bolfs .

b. Inspect for correct voltage with volimeter.

c. Ensure all accessorles areinstalled.

d. Test the fan to be sure the rotation is the same as indi-

cated by the arrow marked Rotation.

Do not allow the fan to run in the wrong direction.
This will overheat the motor and cause serious dam-
age. For 3-phase motors, if the fan is running in the
wrong direction, check the control switch. it is possi-
ble to interchange 1wo leads at this location so that the
fan is operating in the correct direction.




SUBH Additional Installation Steps

The damper actuator arms are safely bolted at the factory
to prevent damage or personnel injury during handling and
installation: The bolt must be removed for the damper actu-
ator to operaie correctly. Refer to Figure 4.

« Remove Bolt "A” from each of the damper arms.

» Be sure that linkage hook “B"is in contact with bolt “C” lo

prevent excessive load on lhe fusible fink.

The damper arms wili not operate unless this bolt is
removed. This boll should be replaced before any mainte-
nance or repair work is started.

Bai C |
8]
o = E—e)
TS
< ———— Linkage

@ Hook B

BallA
Figura 4 - SUBH Safely Bolt Remaval

Operation
Pre-Start Checks

a. Lock out all the primary and secondary power sources.

b. Inspect fasteners and selscrews, particutarly those
used for mounting the unit, and tighten if necessary.

c. Inspect belt tension and pulley alignment. (Remember,
if beH tension is correct, a foud squeal ocecurs as the fan
increases to full power.}

d. Inspect motor wiring.

e. Ensure the belt iouches only the pulleys.

f. Flotale the propeller to ensure it does not rub against
the base.

g. Ensure fan and ductwork are clean and free of debris.

h.Test the fan to ensure the rotation of the propeiler is the
same as indicated by the rotation label.

i. Close and secure ali access doors.
i- Reslore power {o unit.

Recommended Torque for Setscrews/Bolts (IN/LB.)

Setscrews
) Key Hex Hec%g!rzgggded Hald Down Bolis
Size Across - Weench
Flals Min. Masx. Size Torque
No.10 /32" 2B 33- 3/8"-16 240
1/4* 18" 66 B0 1/2"-13 600
sHE” bjaz" 126 156 5/a8"-11 1200
am" ane" 228 275 3/4"10 210D
Kii: Tzt 348 384 789 2040
2" 114" 504 600 1"-8 3060
5/8" 516" y 1104 1200 1-1/8"- 7 4200
an" ElGy 1440 1800 1-14"-7 8000
Start Up

Turn the fan on. In variable speed uniis, set the fan to ifs
lowest speed. Inspecl for the following:

» Direction of rotation.

= Excessive vibration.

= Unusual noise.

= Bearing noise.

« improper belt alignment or tansion (itsten for a continu-

ous squealing noise).

« |mproper motor amperage or voiiage.
If a problem is discovered, immediately shut off the
fan. Lock out all electrical power and check for the

~ cause of the trouble. Refer to Troubleshooeting, page 6.

Inspection
Inspeclion of the fan should be conducled at the first 30
minute, 8 hour and 24 hour inlervals of satisfactory apera-

- fion. During the inspections, stop the fan and inspect as per

{he chart below.

30 Minute Intervai

Inspect bolis, setscrews, and motor mounting balts.
Adjust and fighten as necessary.

8 Hour Interval

inspect belt alignment and tension. Adjust and tighten as
necessary. '

24 Hour Interval

Inspect belt tension. Adjust and lighten as necessary.

Conditions Chart
. Fan Greasing
RFM Temperature Status Intesval
100 Upto 120°F Clean B lo12 months
500 Up to 150°F Clean 2 to 6 months
1000 Up ta 210°F Clean 2 weeks {o 2 menths
150D Over 210°F Clean Weekly
5‘32‘&1 Up to 150°F Dirly 1 weelkla 1 month
s’;\ggd Over 150°F Dirly Daily to 2 weeks
Sgggd Any Temperalure Very Dirly Daily lo 2 weeks
S‘gggd Any Temperalure C%ﬁéﬁ?gﬁ o Daily to 2 weeks
Maintenance

Establish a schedule for inspecting all parts of the fan.
The frequency of inspection depends on the operating con-
ditions and [ocation of the fan.

Inspect fans exhausting corrosive or contaminaled air
within the first month of operation. Fans exhausting con-
iaminated air {airborne abrasives) should be inspected
every three months. Ciean the propeller and air inlels if
materiat build-up is excessive. Excassive build-up can
cause imbalance and faflure of the propeller.

Regular inspections are recommended for fans exhaust-
ing non-contaminated air.

it is recommended the following inspections be con-
ducted twice per year.

» inspect bolts and setscrews for tightness. Tighlen as

necessary.
= Inspect beli wear and alignment. Replace worn be[is
with new belts and adjust alignment as needed. See
Belt and Pullay Instalfation, page 2.

= Bearings should be inspected as recommended in the
Condilions Chart.

« Inspect for cleantiness. Clean exterior surfaces only.
Removing dust and grease on motor housing assures
proper motor cooling.

Lubricants
Loren Cook Company uses patroleumn lubricant in a lith-
fum base conferming to NLGI grade 2 consistency. Other

q




grades of grease should not be used unless the bearings
and lines have been flushed clean. If another grade of
grease is used, it should be lithium-based.

A NLGI grade 2 grease is a light viscosity, low-torque,
rust-inhibiting lubricant that is water resistani. s tempera-
ture range is from -30°F to +200°F and capable of intermit-
tent highs of +250°F

Motor Bearings

Motor bearings are pre-lubricated and sealed. Under
normal conditions they wili not require furlher maintenance
for a period of ten years. However, il is advisable to have |
your maintenance deparlment remove and disassemble
the motor, and lubricale ihe bearings after three years of
operaiion in excessive heat and or in a contaminated air-
stream consisting of airborne abrasives.

Fan Bearings :

Fan bearings are lubricated through a grease connector
and should be lubricated by the schedule, Conditions
Chart, on page 4.

For best results, lubricate the bearing while the fan is
rotating. Slowly pump grease into the bearing until a slight
bead forms arcund the bearing seals. Excessive grease
can burst seals thus reduce bearing life.

In the event the bearing cannot be seen, use no more
than three injections with a hand-operated grease gun.

Motor Services

Should the molor prove defective within a one-year
period, contact your locat Loren Cook representative or
your nearest authorized electric molor setvice representa-
tive.

Changing Shaft Speed

Ail belt driven propeller roof fans with motors up to and
including SHP are equipped with variable pitch puileys. To
change the fan speed, perform the following:
a. Loosen selscrew on driver {mator) pulley and remove
key, if equipped.
b, Turn the pulley rim 1o open or close the groove facing. if
the pulley has multiple grooves, all must be adjusted to
the same width.
c. Alter adjustment, inspect for proper belt tension. '
Speed Reduction

Open the pullay in order that the belt rides deeperin the
groove (smaller pilch diameter}.
Speed increase

Close the puiley in order that the beli rides higher in the
groove {larger pitch diameter). Ensure that the RPM limits
of the fan and the horsepower limits of the motor are main-
lained.
Maximum RPM

B/SUB-H| Maximum Maximum Maximum

S e RPM AUB 1™ oy Eus Han
T 1775 74 1585 =3 1650

30 1560 a0 180 50 1305

36 11585 36 1015 46 7305

Az 1120 a3 §35 32 1200

[ 560 P 845 8 1150

= “85 B4 300

&0 710 &0 B70

72 508

Pulley and Beit Replacement

a, Clean the motor and fan shafts.

b. Loosen the motor plate mounting bolts to relieve the
belt tension. Remove the belt.

c. Loasen the pulley setscrews and remove the pulleys
from the shaft.

If excessive force is required to remove the pui-
leys, a lhree-jaw puller can be used. This toct,
however, can easily warp a pulley. if the pulier is
used, inspect the trueness of the pulley aiter it is

. removed from the shafl. The pultey will need
replacement if it is more than 0.020 inch out of
true.

d. Clean the bores of the pulleys and place a light coal of
ail an the bares.

e. Remove grease, rust and burrs from the shafi.

f. Place fan pulley on the fan shaft and the motor pulley
on the motor shaft. Damage 1o the pulleys can occur
when excessive force is used in placing the pulleys on
their respective shafts.

g. After the pulleys have been corractly placed bacl onto
their shafts, tighten the pulley seiscrews,

h. Install the belts on the pulleys. Align and adjust the
beits to the proper tension as described in Belt and Pul-
ley Inslallation, page 2.

Bearing Replacement
The fan bearings are pillow block ball bearings.

a. Remove the wind band and damper assembly to gain
access to the fan.

b. Loosen the motor plate mounting bolis and remove the
drive belts.

c. Remove the propeller from 1he shaft.

d. Remove the bearing cover. Remove the four {4) bear-
ing hold-down baolts and then remove the shait, bear-
ings, and driven sheave from the unit as an assembly.

e. Measure and record the location of the bearings and

sheave on the shaft. This will aid the reassembly.

Remove the anti-corrosion coating from the shafl with a

suitable degreaser and then remove the pultey from the

shaft. An emery cloth or file may be needed to remove
imperfections in the shafl left by the setscrews.

g. Remove the bearing from the shaft using a bearing

puller.

h. Clean the shaft and bearing bores thoroghty.

"1. Place the bearings into position making sure they are
not on a worn section of the shafl. Tapping the inner
fing face with a sofl driver may be required. Tighten the
setscrews on the lower bearing.

. Install the pulley in the carrect location on the shalft.
Secure the bearing hold-down bolts, but do not fully
tighten. ‘

k. Align the seiscrews on the lop bearing with those on
the lower bearing. Tighten one of them.

. Rotate the shafl to allow the bearing outer rings to find
their center of free movement. If your fan is supplied
with a jube line, attach it to the grease connection.

m. Install the propeller on the shaft and adjust bearing

position o center the propeller in the opening.

n. Tighten hold-down bolts to proper torque. Refer o the

Torque Chart on page 4.

—h
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o.Turn the shaf by hand. Resistance shoufd be the same
as It was before hold-down bolls were fully tightened.

p. Tighlen bearing setscrews to specified torque.

r. Reassembly the fan.

Afler 24 hours of continuous operation, tighten the set-
screws to the appropriate torque, This assures the full lock-
ing of the inner race to the shafl. Ensure the socket key or
driver is in good condition with no rounded corners. The key
should be fully engaged in the setscrew and held squarely
to prevent the rounding out of the setscrew socket when
applying maximum torque.

Propeller and Shaft Replacement Precautions

» if the shaft is dropped and bent, it may cause unbal-
anced operation of the fan.

» When handling the propeller separately from the shatt,
place a support through the hub for lifting, making sure
not to injure the finished bore of the propeller.

» Never allow the propeller 1o rest its entire weight on the
blades. The propeller and shafi can be lified by slings
around the_shaft on each side of the propelier so the
propeller is supporied by its hub.

« I using a chain to lift the propeller, make sure there is

" suffigient padding on the shafl and propeler. This pre-
vents ihe scoring of the shaft or injury 1o the propeller.
The c¢hain or cable should be spread with timbers, or
braced by some other meihed to prevent damage fo the
propeller side plates.

Troubleshooting

Problem and Potential Cause

Low Capaclty or Pressure

+Incorrect direction of rotation. Make sure the fan rotates in same di-
faction as the arrows an the molor or bett drive assembly.

«Poor fan inlet conditions. There should be a straight ctear duct al the
intel.

«lmpeaper propeller alignment.

Excessive Vibration and Nalse

sDamaged or unbalanced propelter.

*Bedls too loose; wom or oily bells.

+Spead too High,

sIncorrec! direclion of rolation, Make sure the fan ratales in same di-
rection as fhe arrows on the molor or bell drive assembly.

+Bearings need lubrication or replacement.

«Fan surge.

Dverheated Motar

*Motor improperly wired.

sIncorrect diraction of rotation. Make sure the fan rolates in same di-
rection as the arrows on the motor or belt drive assembly.

«Cooling afr diverted or blocked.

«improper intet clearance.

sincorrect fan APMs.

sIncorrect voltage.

Overheated Bearings
slmproper bearing fubricalion
*Excessiva bell tensian.
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EUB/ALUB Parts List
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AUD Parts List

Parts Description
No. EUB (Slzes 24 - 72) AUB (Sizes 24 - 48}
1 Damper Backstop Damper Backstap
2 Aubber Bumper (2) Hubber Bumper (2)
3 Damper Aubber Extrusion {2) Damper Bubber Exlrusion {)
4 Shatt Shaft
5 lweather Cover Rubber Extrusion]Weaiher Cover Rubber Exlrusion
3] Motor Plate Motor Plate
7 Weather Caver Weather Cover
B Matar Motor
4 Driver Sheave Driver Sheave
0 Belt Set Belt Set
" Split Locking Collar Split Lecking Collar
12 Oriven Sheave Driven Sheave
13 Bearings (2) Bearings {2}
14 Bearing Cover Bearing Cover
15 Lower Drum Assembly Lower Drum Assembly
16 Extruded Alumitum Cast Aluminum
Prapeller Assembly Propeller Assembly
17 Wind Band Assembly Wind Band Assembly
18 Bramper Assembly Damper Assembly
Parls Deseription
No. AUD (Slzes 24 - 48)
1 Damper Stop
2 Rubber Bumper(?)
3 Wind Band
4 Propeler
5 Power Assembly
6 Mator Plale
7 Base Assembly
a Motor
<] Bamper Rubber Extrusion {2)
10 Damper Assetobly




SUB Parts List

fD Part Descrlption
— e No. SUB {Slzes 24 - 60) SUBH (Sizes 24 - 60)
-~ T . 1 Damper Backsicp Damper Backstop
€9, (," "\ 2 Rubber Bumper {2) Rubher Bumper (2)
@)* ! “-_ /@) a Damper Rubber Exirusion Damper Rubber Extrusion
l' b 4 Weather Caver Weather Cover
o /@ Rubber Extrusion Rubber Extrusion
‘; F - 1 @ 5 Motor Plate Motor Plate
5 ﬁ L e 6 Weather Cover Weather Cover
@_ : N ! '[ 1 7 Molor Molor
s B Deiver Sheava Driver Sheave
fa~ / %ﬁs\b 9 Belt Set Bell Set
/ 5 5 Q \.\C?) 10 Spiit L ocking Callar Spiit Locking Cotfar
A / / \ \ NE 1 Driven Sheave Criven Sheave
[_ / / \ \ - l 12 Bearings (2) Bearirgs (2)
@{ @5 @ @ @ 13 Bearing Cover Gearing Cover.
- 14 Lower Drum Assembiy Lower Drutn Assembly
15 Shaft Shait
16 Heat Slinger {eptional} Heat Slinger
i7 Piopelter Propedler
18 Spring Loaded Pamp&r Spring Loaded Damper
Actuator {aptional) Actuator
19 Wind Band Assembly Wind Band Assembly
20 Damper Assambly Damper Assembly

Limited Wazsranty

Lasen Gook Gompany warranis that your Loren Gook [an was manufaciured free of defecis in materials and workmanship, 1o he extent staled herein. For a period of one {1)
year siler date of shlprmeni, we will replace any parls found 1o be defective withoul tharge, except far shipping costs which will be paid by you.

This warranly is grared only lo the origihat purchaser placing the fan in service,

This warranly is void if ihe {an ar any parl thereof has been allered ar modified Jrom ils original desiga or has baan abused, misused, damaged or is in woin condition or il
the lan has been used other than for the uses deseribed In She company manuat, This warranly does nol cover delecis resulling from narmal wear and lear.

Ta make a waezanly claim, nallfy Loren Cook Company, General Offices, 2015 East Dale Sireet, Springiield, Missoun 65803-4637, explaining in wiiting, in detail, your com-
plaint and refeming 1o the specific model and seral numbers of your fan. Upon recaipl by Loren Cook Company of your wrilien complaint, you wil be naliied, wihin thirty (30}
days of our receipt of your complainl, in wiling, as 10 the manner In which your claim will be handled. If you are entifled to warranty refief, a warranly adjustment will be eom-
pleted within sixly (60} business days of lhe receipt of your wiitlen comptaint by Loran Gook Company. B

This warranly gives only the origlnal purchaser placing lhe fan in sarvice specilically Iha right. You may have other legal rights which vary from stale to slale.

LOREN COOK COMPANY

Corporate Olfices: 20H5 E. Dale Street  Springfield, MQ 65803 417.869.6474
www.lgrencook.com

UPBLAST 1OM - March 2001
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062508.1 Intent of meeting was to review with Authorities Having Jurisdiction the systems detailed in permit
: doouments and refined in the submlttaE process to avord delays wnh Certlf‘ cates of Occupancy

062508.2 CL made presentatlon of Atnum Smoke Controt System Sequence & Evacuat:on using attached drawrngs
. showing natural ventilation modes and emergency smoke evacuation modes. Sequence of operafions for
i each was rev:ewed us:ng atiached flow diagram.

MS questroned the dependence of window operators and the need for malntenance for the operators. RGV
¢ indicated that there were 8 zones for the operating windows, limiting the impact of a singte window or zone
_ failure, and that the majority of air is coming frorn the doors, which are equipped with standard door

: operafors. .

062508.3 Gilbane to submit one copy of smoke evacuation system manual to MS & two copies of smoke evacuation
. system manuai to WP for revnew

)  Fire alarm system wﬂl be tested every 3 months r ire protectlon system every 6 months Smoke evacuatlon
. system will be tested with Fre alarm.

Seismic restraints far fire protecnon system are o be reviewed visually in Feld by DH no calculations
requ1red

Fire a|arm po:nt of rnterface wnth f‘ rst responders tocatron was approved at Ioadlng area.

GBC dustnbuted a testnng protocol for the atnum smoke controi system The AHJ's accepted thls and had no -

addit:onal requrrement

0625084 | JKC resterated the requ:rement to have f re deparlment oonnectsons installed at |ntermed|ate landlngs and
the desrgn team agreed to prov:de Ehem at that Iocatron

062508.5 Gllbane to prov:de smoke evacuation system & ﬁre protection system performance calculatlons to MS for
! review. :

062508 6 Gilbane to submtt wiring dnagram prellmlnary owner's manual to MS as soon as posssble for review prior to
testing and Certificate of Occupancy.

062508.77 WP and DH requested design intent for smoke layers. If was noted that 13+ clear height to deck at the
: uppermost bridge would be considered the ceiling height due to the open configuration of the ceiling at that
area. RM tndicated that the smoke Ievel des:gned to was & above finish floor per code requrrements

062508.8 f WP requested a report conf:rmlng the operatron of the smoke evaouation system from commissioning agent

. SB at time of Cerlificate of Occupancy.

i 062508.9 [ KG to advice as to whether one or bath elevators operate on emergency generator simultaneously.

JKC met with the chief and passed pamphlet on the smoke evacuation system. He hasn't expressed any questions or
concerns on the design or operation of the system.

We also discussed the issue of the hose cabinets on the intermediate landings. We seem to be in good shape with
that as well.

The next meeting will be held in future, we wiil keep you posted.

These minutes are written fo the best recoflection of the author. Please nofify the preparer within 7 days of any errors
or orissions lo these minutes.

o

file ref: C:A\Documents and Settings\cladds\Start MenuiMy Documentsimeetmin 08-0625 # 1.doc

Lerner | Ladds + Bartels, Inc
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ATRIUM SMOKE CONTROL SYSTEM / FIRE ALARM SEQUENCE PROTOCOL

Protocol for each Atrium Smoke Contro! Device to confirm Device Alarm initiates proper Smoke
Evacuation Sequence, including Windows and Fans. Evacuation of Smoke to be demonstrated
using simulated, passive Smoke (i.e. Theater Type Smoke or a Smoke Bomb, but, no heat ). It
would be proposed to execute the simulation on a selected number of Devices, but, check the
sequencing of all Pevices related to the Smoke Evacuation.

The Protocol for each Device is as follows:

Verify Atrium Fire Alarm Fire Alarm Device Signal

System Alarm is Tripped Received by Fire Alarm N/A

using Panel; Record Address

Verify Smoke Control Fire Alarm Panel confirms

Activation no Mechanical Equipment N/A
Alarms or FACP Overrides

Verify Smoke Control Fire Alarm Overrides BAS

Windows Open and Opens All Windows N/A
within 30 Seconds

Verify Operation of Smoke .

Exhaust Fans Fans Agtwate 30 Seconds N/A
after Windows Open

\ésggjgigﬂn;dggle‘)ke Review Exhaust Cales. &
Simulate with Passive N/A
Smoke { no heat )

Verify Return to Normal Clear Alarm and the BAS

Ventilation Mode Operates Fans & Windows N/A
per the Naturatl Ventilation
Sequence

Fire Alarm Devices related to Smoke Evacuation Mode:

%+ Any associated Smoke Detection, including Linear Beam Detectors or Water Flow

6/25/2008
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