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Project Description

DMI has been retained by National Grid to investigate the energy savings associated with a
retrofit project at the ~153,026 ft2 DLT facility on the Pastore Campus in Cranston, RI. This facility
consists of 6 buildings that are interconnected, #68-#73.

The measure in this project considers energy savings from enabling unoccupied mode on 25
existing RTUs and AHUs. Unoccupied mode controls would allow the OA dampers to close
completely and to cycle the AHU supply and return fans to maintain space set points. Savings
results from reduced heating and cooling ventilation loads along with reduced fan power.

The air-side equipment is approximately 20 years old. Facility personnel has no current plans to
replace the AHUs and RTUs and expects they will remain in place for a minimum of 5 years, ideally
longer.

There are multiple options for implementing this project. The low cost option is to repair dampers
as necessary to allow the dampers to modulate closed. This would resolve the issue of being
unable to maintain space temperature setpoints and unoccupied schedules could be
implemented, allowing for cycling of fan motors. An alternative solution would be to perform an
early replacement of the AHUs, which would also allow for unoccupied mode to be enabled.

Table 1 below shows a summary of the measure savings, including energy savings, payback, and
incentive eligibility. The default electric rate of $0.20/kWh was used.

Table 1: ECM Summary

ECM Measure Program Savings % On Demand Red (kW) Cost Payback | Incentive
No. Description Path kWh Therms S Peak Summer Winter S years S
Investigate
1 ”n;i]fll;iifd Custom | 433,347 | 31,076 | $117,124 | 21% 0 23.8 | $300,000 2.56 TBD
controls

Existing Case

The 25 AHUs are constant volume units overridden by the building operator to maintain a space
temperature of 72-74°F set on the EMS 24/7. There are currently no unoccupied mode setbacks,
as there are a limited number of zone heating elements and the system has difficulty bringing
spaces back to temperature. Furthermore, the outdoor air dampers remain open, at least at the
minimum position, during unoccupied hours. Operational hours of the facility are 7AM — 6 PM
on non-holiday weekdays 24/7 on weekends.

Proposed Case

The proposed case considers savings associated with implementing controls to both close the OA
dampers completely during unoccupied periods and to cycle the AHU supply and return fans to
maintain space setpoints. As described above, there are multiple methods of enabling this
unoccupied mode control.
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Energy Savings Methodology

Energy savings were modeled in a temperature-dependent bin model using TMY3 weather data
for Providence, RI. The energy model includes the savings associated with the reduction in fan
power during unoccupied hours. Additionally, there are also savings from reduced heating and
cooling loads in the form of reduced steam usage from the Pastore Campus power plant.

Existing Case Verification — Outside Air Dampers

Savings for this project are contingent on the report that all of the AHUs serving the facility
operate 24/7, but there is no trending capability at the site to verify the existing operation. DMI
collected meter data for damper position and fan run time for a sample of 6x AHUs for a 2 week
metering period. One AHU was sampled in each of the six buildings that make up the facility. The
metered data included 6 tilt loggers on the outside air dampers of each unit, as well as state
loggers on each supply fan motor.

Analysis of the tilt logger data shows only 4 of the loggers provided reliable data, so DMI
conducted the analysis based on remaining 4 tilt loggers. Unit 71-4 was closed at the time of the
tilt logger launch and remained closed for the entire duration of the metering period. The other
three units maintained open or at least a minimal position, including overnight hours. The fans
associated with these open units run constantly at their rated speed.

Below is the graph for AHU 70-1 in building 70.

AHU 70-1
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Figure 1

The metered data using tilt loggers represent the degree value from all three axis. The data of Y
and Z axis determines the position of a given damper. X axis remains constant. The vertical
position of tilt logger facing towards observer states close position of damper. The graph of AHU
70-1 explains that Y axis was at 150° constantly which can be comprehend in manner that the
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damper was partially open during metering time. The unreliable data has movement in X-axis
which can’t decide the movement of damper whether the damper is open or close.

DMI has used the minimum outside air CFM from each RTU/AHU and sum it as a one RTU/AHU
outside air CFM within the energy model. The finding that 3 of 4 or 75% of AHUs have an outside
air damper open 24/7 was applied to the existing total outside air in the energy model. DMI
calculated the existing case energy usage during unoccupied hours, which is approximately 6,000
hours per year. The proposed case has zero outside air CFM during unoccupied periods and there
are no unoccupied heating and cooling loads for treating outside air.

Proposed

The 6 state loggers that DMl installed confirmed 24/7 operation of AHU fans, including the AHUs
in which the tilt loggers provided unreliable data or that the OA dampers are closed 24/7. The
existing case reflects 24/7 operation of all 25 AHU fans. The fan motors were not metered and
input kW is based on the assumption of 70% motor load and 93% motor efficiency.

For fan savings, DMI estimated the percent of time the fan operates during unoccupied hours
through setback temperatures which is 80 and 65°F for cooling and heating, respectively. It is
estimated that fan starts at 80°F for cooling season and operates at 80% load at 100°F. Similarly
during heating season, fan starts at 65°F and operates at 100% load during 0°F. This assumption
results in a 72% decrease in unoccupied mode fan operating hours.

The savings from steam is converted into therms savings assuming steam plant efficiency at 75%
(Including distribution losses). Cooling system is performed by the absorption chiller “Trane ABSC-
256’ using steam from central plant and chiller has a performance of 19.77 Ib/ton/hr.

Summary

Per an interview with the facility manager, it is determined that the measure life of this project
is 7 years.

The estimate of the project cost is $300,000; this results in an estimated payback
period before incentive of 2.56 years, though this measure will qualify for an incentive from
National Grid. DMl reviewed the CHP plant data from the facility which was obtained during 2016
scoping study. The facility was importing 1.4 MWh and 2.8 MWh in 2015 and 2016 respectively
which is 5.8% of total energy consumption. The savings 433,347 kWh from fan power will
reduce electricity importing from the grid.
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Appendix A: TA Study Proposal
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National Grid Needham, MA 02492
280 Melrose Street
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Providence Rl 02907 (f) 781 449 5710
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RE: RI State — Department of Labor & Training, Pastore Campus TA Study Proposal
Dear Andrea,

DMl previously performed a scoping study in the February of 2017 for the DLT building at the Pastore
Campus, 1511 Pontiac Ave in Cranston, RI. In this study, many energy conservation measures (ECMs)
were identified, including ECM 9: Investigate Unoccupied Airflow Controls (Custom Retrofit). This TA
study will investigate this measure, which will now be referred to as ECM1. The building is currently
served by 25 air handling units (AHUs) that do not have unoccupied setback controls. DMI proposes
to collect meter data and EMS screenshots to document existing unoccupied mode operation for the
AHUs and estimate energy savings for the proposed scope of work.

Facility Description

The DLT is a complex of six interconnected buildings (#68-73) totaling 153,026 ft2. All building spaces
were renovated in 1998 and new mechanical systems were installed. These buildings are similar in
design and operation; a majority of the spaces are offices. Building hours are ~7AM to 6PM on
weekdays. The facility receives electricity and steam produced at the campus power plant. There is a
central heating system and cooling system located in the basement of building 73 (the newest
building).

There are between two and four air handling units that provide space conditioning in each building,
resulting in a total of 25 AHUs between the six buildings. These constant volume AHUs have chilled
water-cooling coils, hot water heating coils, and economizer controls. The AHUs are zoned by
guadrant such that, within a building, generally all AHUs serve each floor. Each AHU is controlled by
one thermostat located on the middle floor. Given that temperature is controlled according to the
middle floor space conditions, there are space comfort complaints on the top and bottom floors.
Also, as AHUs serve adjacent spaces on the same floor, the AHUs may operate in conflicting modes
(i.e. one in cooling and one in heating). Furthermore, many buildings have one return duct per floor
which provides the return for multiple AHUs. This results in draft issues. These AHUs are controlled by
the building operator via the EMS; space temperature is maintained between 72-75°F. There is
minimal zone heating in the building, so the site does not operate the AHUs with nighttime setbacks
as there are concerns with the bringing the buildings back to temperature.

Energy Conservation Measures

ECM 1: Investigate Unoccupied Airflow Controls (Custom Retrofit)

The 25 AHUs are controlled to maintain a space temperature of 72-74°F set by the building operator
on the EMS. There are currently no unoccupied mode setbacks, as there are a limited number of zone
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heating elements and the system has difficulty bringing spaces back to temperature. Furthermore,
the outdoor air dampers remain open, at least at minimum position, during overnight hours. This
measure suggests investigating the unoccupied mode controls and implementing controls to both
close the OA dampers completely during unoccupied periods and to cycle the AHU supply and return
fans to maintain space setpoints. The solution could be as simple as installing new controllers;
however, replacing the entire units may be a more cost-effective long-term solution. Savings may
result from reduced heating and cooling ventilation loads along with reduced fan power.

Additionally, space temperature setbacks could be implemented to save heating energy in the winter
and cooling energy in the summer. If setbacks are not possible as some spaces have difficulty being
brought back to temperature, the systems may need to be rebalanced. Additional investigation is
required.

All 25 AHUs were installed in 1998 and are now 21 years old. They are approaching end of useful life,
but they are still functioning and the facility operator expects that most will continue to operate for
at least another ~7 years.

Scope of Work and Fee

DMI will visit the site to collect EMS screenshots for as many AHUs as available and install meters to
verify 24/7 runtime and outside air damper position during unoccupied periods. The existing EMS
does not have trending capability to demonstrate this operation. DMI will then use the data to
develop and verify the energy model, and modify it as needed to assist in optimizing payback periods.
The report will include a minimum requirements document, screening tool output, and all data
required for a National Grid TA study. DMI will review the most recent year of Pastore campus CHP
operation data to determine the breakdown of electric and gas savings.

Our fee to provide the scope of work described herein is $10,380. Jay Robbins will oversee the
project, and Erica Anderson will perform the analysis and provide documentation. DMI plans to
release a draft report summarizing our modeling results within three weeks of approval to proceed,
following two weeks of data collection.

If this proposal is acceptable, please issue an ESR. Please feel free to call with any questions or
comments.

It is a pleasure to be of service to you and your customer.

Sincerely,

W

Erica Anderson
Project Engineer
DMI

(781) 449-5700 x21

DEMAND MANAGEMENT INSTITUTE
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Project Description and Contact Information (click box to left to show/hide)

Install new controls for dampers to close during unoccupied
hours

Existing damper open position without no controls during
occupied/unoccupied mode

Install new controls equipments to modulate the damper
position based on occupancy schedule

Department of Labor and Training

National Grid Electric - RI

National Grid Gas - RI

Amaral Carlton

Andrea Moshier

Andrea Moshier

Carlton.Amaral@doa.ri.gov

Andrea

id.com

Andrea

id.com

(401) 462-8203

(401) 784-7414

(401) 784-7415

Retail Rates and Screening Messages (click box to left to show/hide)

Retail Rates

$0.20
$0.98

Error Messages for Included Measures (displayed errors are active):

Screening Message for Included Measures (displayed messages are active):

Measure and Result Overview (click box to left to show/hide)

Selected Measures [  All Measures
ECM 1 ECM 2 ECM 3 ECM 4 ECM 5 ECM 6 ECM 7 ECM 8 ECM 9 ECM 10 Project Project
Measure Code HVAC_control _
Dual Baseline Applicable? 0 0 0 0 0 0 0 0 0 0
Measure Life for Tracking 7 0 0 0 0 0 0 0 0 0
BCR 2.99 = = g b e = e - b 2.99 2.99
Total Payback 2.59. - - - - - - - - | 2.59] 2.59]
% Electric Allocation 60% 0%, 0%, 0%, 0%, 0%, 0%, 0%, 0% 0% 60%) 60%)
% Gas Allocation 40% 0% 0% 0% 0%, 0% 0%, 0% 0%, 0% 40% 40%
Adjusted Total/Incremental Cost $300,000 S0 S0 S0 $0 S0 $0 S0 $0 S0 $300,000 $300,000
Measure Inputs - First Year Savings
Measure Information Measure Label ECM 1 ECM 2 ECM 3 ECM 4 ECM 5 ECM 6 ECM 7 ECM 8 ECM9 ECM 10
Include in project 1 1 ECMs Included 1 ECMs Total
Existing Building, . .
Retrofit i i i i i i i i
Initiative i i i i i i i i i
Fuel Savings Type Duali i i i ; i ; i ;
EMS / controls,; ! H
Measure HVAC! ! ! ! [ ‘ ‘ ! [
Estimated Useful Life (Years) 10 i i i i i i i i
Override Life (Optional) 7 | '
Measure Costs Proposed Cost ($) $300,000 ' g g g y : : g y $300,000 $300,000
Baseline Cost ($) $o | | | | | | | | | $0 $0
Gross Electric Energy Energy (kWh) 433,347 | | | | | | | | | 433,347 433,347
(Savings and Penalties) % Summer On Peak 9% . ! . !
% Summer Off Peak 34%| ! ! ! ! ] ] ] ]
% Winter On Peak 12%) | | | | i i i i
% Winter Off Peak 45%! : : : : : : :
Gross Electric Capacity [Summer Peak kW - E E E E E E E E - -
(Savings and Penalties) \Winter Peak kW 23.80 | | | | | | | | 23.80 23.80
Gross Natural Gas Heating Season (Therms) i i i i | i | i | - -
(Savings and Penalties) Year Round (Therms) 31,076 ¢ | ! 31,076 31,076
Other (Therms) ! ! ! ! ! ! ! ! ! - -
Gross Non-Electric Non-Gas #2 Oil (MMbtu) | | | | | | | | | - -
(Savings and Penalties) Propane (MMbtu) ' ' ' ' ' ' ' ' ' - -
\Water (Gallons) | | | - -
Sewer (Gallons) ! ! ! ! ! ! ! ! ! - -
Annual $ i i i i i i i i i $0 $0
One Time $ H H H H H A i A i 30 30
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Minimum Requirements Document natiOﬂa|grid

Customer State of RI Program Retrofit
Facilit RI State — Department of Labor & Training, Aoplication #:

y Pastore Campus, Cranston, Rl 02920 PP '
Measure

ECM1: Investigate Unoccupied Airflow Controls

This document specifies the agreed upon minimum equipment specifications and operational requirements of the proposed
system. These requirements shall address the criteria necessary to be met to achieve the demand and energy savings
estimated in the engineering analysis for this project. Yes/No checkboxes are intended for use as National Grid’s post-
installation inspection record (check one).

EQUIPMENT: Provide a list of equipment or materials installed as part of this project. Include equipment counts, HP, kW, efficiency and capacity ratings,
rating conditions, location of controls hardware, etc.

Project Design Intent Post Inspection Findings

ves O No O Repair or replace outside air dampers and controls so that
unoccupied mode can be restored in 19 or more of the

1. facility’s 25 air handling units. The dampers should be able
to modulate fully closed with the fans cycling to maintain
setback space temperature setpoints.

SEQUENCES OF OPERATION: Provide a description of equipment operating sequences, setpoints, operating schedules, balancing requirements
(flow, velocity, head, etc) or any other required operating parameters. Describe requirements separately.

Yes 1 No 0| 2. The outside air dampers will open only during occupied
hours, non-holiday weekdays 7AM-6PM. During unoccupied
hours, the AHU/RTU damper will close and recirculate air.

Yes U No U 3. Supply and return fans shall cycle to maintain setback space
temperature setpoints during unoccupied hours.

DOCUMENTATION: List written documentation required to train, verify, operate, or maintain the equipment being installed or controlled. This may
include specification sheets, test reports, construction drawings, etc.

Yes 1 No Q| 4. Provide documentation (invoices, etc.) of all material, labor, | Not needed at post inspection, but needed for
and engineering costs as applicable to document the total incentive application
installed project costs.

Yes U No U 5. Two weeks of 15-minute trend data for outside air CFM,
dehumidification temperature, and mixed and supply air
temperature.

POST INSTALLATION VERIFICATION: Provide a list of controls and monitoring capabilities required to verify proper system operation. Trends
should document operational sequences, set points and scheduling of equipment as described in TA Study.

Yes 1 No U| 6. Provide safe access for National Grid to perform post
inspection

Yes 1 No U| 7. Provide

OTHER REQUIREMENTS: Describe any requirements for demolition, removal, etc. of existing equipment.

Yes d No 0| 8. None

The pre-approved incentive is subject to National Grid’s POST INSPECTION of final specifications, drawings and
operation of the proposed equipment. In the event the proposed system is altered from the above description, notify
the Company of the change prior to the equipment purchase and installation as the change in design and operation
may impact the available incentive

Page 1 of 2 8/2/2019

nationalgrid



Minimum Requirements Document

The National Grid signature below indicates the National Grid engineer, or their representative, has reviewed and agrees to the
requirements stated in this MRD. The customer signature below indicates the customer also agrees with the requirements of this
MRD and will implement as stated. The customer should only sign below if this MRD has been signed by National Grid or its

representative.

National Grid Engineer or
Representative

Date

Customer Agreement Signature

Date

Once the installation is complete and the equipment is operational, the post inspector will sign below, confirming all requirements
of this MRD have been met, and/or any discrepancies have been noted. National Grid will review any discrepancies to
determine their impact on energy savings or incentive. The final customer signature indicates that they agree with the findings of

the post inspector, including any discrepancies noted, and are satisfied with the installation.

National Grid Post Inspector

Date

Customer Certification of Installation

Date

Page 2 of 2

8/2/2019
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AHU 72-1 BLDG 72 GROMND 340 940 & s - = 28 BE/T4 [ = - = = = | o | e 3 = 75 = 4B0/3 | 225 BorA 36 3 2 ALL BRONZE DOUBLE WALL COMSTRUCTION FOR DWW SERVICE.
AU TE-2 BLDG 72 GROWMD 830 415 3 15 - - 18 BA/70 8 - - - - = 40475 as 15 = T3 - 4B0s3 | 200 BCHA 24 13
AHU 72-3 BLDG 72 GROUND 1200 600 5 15 - - 28 |70 E = - - - - 40078 | 462 [X} 7 73 = 48043 | EES BCHA 36 13
AHL 72-4 WEST FACE ATTIC 2735 273 3 [E:] ] 3 59 T6/64 14 = - - - - &0/90 &7 T} - 2 L5 4803 | 1300 ) L4
AHU T2-S EAST FACL ATTIC N0 EIT) E ] L7S 3 3 59 T6/64 i3 - - - - - 68,5 7% &9 - 2 15 4803 | 1300 [y 14 .EU.H.ES.
[_FLow ] WOTOR |_ELEC
AHU 73-1 CAFETERIA / MER 7200 2600 & 15 - - 142 BO/E7 [ - - - - - |soe | 32 25 - - 480/3 | 2500 4 1 MARY, SERVICE/LDCATION TYPE PN —??— size RPH w [v7el HODEL NOTECSH
AHU 73-2 KITCHEN MuA 1400 13508 5 e | - - 33 90476 20 = 5/35 | 495 |30 | - |3E0 | 73 6 = - 48043 | 2500 3 L2 PCHWP-1 PRIM CHW / MAIN MER, | BNTD | 600 30 | sxsu0| 1200 73 48043 403 1
PLHWP-2 PRIM CHW / MAIW MER. | BwTD | 600 . | eoao| w2 | 7s 48043 4030 1
L BASED DN TRANE @45°F EWT (CLGH 180°F EWT HTGM 3 WV AUX COIL FOR 4 PIPE OPS. PHVP-L PRIA HV / WAIN HER. | BNTD | 368 o L ) 3 48043 4030 12
2 PROVIDE STEAM PREMEAT COIL HEATING CAPACITY BASED ON 20 PSIG STEAM 4, PROVIDE ECONOMIZER AND RETURN AIR FAN SECTION PHVE-2 PRIM HW 7 AN HER. | BwTD | 30 20 | swaxav| ievo 3 480/3 4030 2
CWP-1 COMD. WTR / MAIN MER.| BuTD | 920 75 | exsan| e | o3 480/3 4030 1
CWP-2 COND. WTR ¢ MAIN MER.| 3wtD | sen 75 | exsnn| ieee | o9 48043 4030 1
SCHWP-69/72 | SEC. CHW / MAIN HER | Butn | 345 w0 | 4xpons] imee 15 480/3 4030 13
FAN COILS <4 PIPED SCHWP-70/7L | SEC CHW / MAIN MER | BwtD | 340 100 | axaxns| 1e00 15 48043 4030 13
T T o] o SCHWP-T3 SEC. CHW / MAIM MER. | BMTD 280 45 X308 | 1800 5 48043 4030 L3
MARK SERVICE/LICATION oFM oA s m'rmu “m oo A r:gm: N o |warts vn.ncf % ‘3:“' TYPE WODEL NOTECS> FUTURE BLD | SEC. CMW / MAIN MER. | BMTD - = - - - = - 4
HEC 6941 ENTRY STaIR 330 - - 1.2 79 23 30 335 23 74 100 | 1201 s WOR CAR D 040 1 SHWP-69/72 SEC. HW # MAIN MER. | BuTD | 224 100 | 4xaxio| 1e00 10 48043 4030 13
VFC 692 STAIR 2N0 LR 320 - - | me | 74 22 a2 nz | ez 68 | w0 | man | us VERT CAB B 04 1 DTV SN SMW AR po WD L B R ear e L 8L o 3
SHWP-73 SEC. HW / MAIN MER. | BMTD | 160 45 | sxesxs| ieea | 30 480/3 4020 13
VFT 69/694-1 £9/69A COML 260 - - 72 53 15 a7 239 15 30 85 | 1200 a0 VERT CAR B 030 i | FUTNE WD ) SEC OV 7 MAIN WER. ) BOITD = 2 = = = = = L
1. BASED DN ARMSTROMG
HFC 69/694-2 697654 CONL 290 - - 76 57 16 40 259 16 23 g3 | 121 &0 HOR CAB D 030 1 2 PUMPS OPERATE TN PARALLEL
VFC 69/69A-3 E9/63A CORNL 28l = 7e 53 5] a7 239 15 34 [ 12071 a VERT CAR B 030 1 .} HMJ: MOTOR SHALL BE FOR INVERTER DUTY
HFC 69/694-4 697694 CONL 450 - 25 108 86 a3 45 516 33 41 125 1201 an HOR RESC E 040 1
HFC 69/694-5 £9/65A CON 450 - 25 10.8 96 23 45 516 23 41 125 | 1204 a0 HOR RESC E 040 1
VFC 69=1 STAIR, GRND FLR-WEST | 320 - - 105 74 22 a2 e =3 68 100 180 us VERT, CAR B 040 1 HD' W MJ:'E&IERS._{HM!
VFE £9-2 STAIR, 2ND FLR-WEST - - 106 74 a2 22 68 1w | e us VERT, CAB B 040 1 Mo LD [ max |
= = — HARK SERVICE/LOCATION crn | CARACETY | gew | ELEC_{ MOX | MOTOR MOEL NOTECS)
4Pw 3
VFC 701 ENTRY VEST. 7 RDG 70| 320 - - 106 79 23 30 a2 23 68 0 | 1200 us VERT REC H 040 1 U oAt ATTIC MECH. M 1790 630 s 2o | < | e 122-P 1
VFE 70-2 ELEV, LOBEY / 3LDG 70 150 - - 47 8 1.0 &0 14.7 10 a7 a5 12071 &0 VERT REC H 20 1
VFE 70-3 DFFICE AREA / BDG 70| 320 40 - 109 7.3 23 30 a2 23 68 00 | 120 us VERT CAB B 040 1 1 69-1 HECH BMS / GRND FLR | 280 40 10 12ea | <o | 1/eS 18-5 1
WFL T0-4 BREAX RODM + BLDG 70 520 150 - 134 79 23 a0 398 28 23 125 12071 130 WERT CAB B 060 1 UH 69-2 ATTIC-WEST MECH RM 2620 S08 75 12041 ¢ 10 178 15E~F 1
WP 70-5 TOILETS / BLIG 70 190 50 =; 47 38 10 (%] 14.7 ] 37 as 1201 &9 VERT CAB B 020 1 UH 69-3 ATTIC-EAST MECH RM 1528 520 a0 1201 1 18 108=F 1 7/24/98
VIC 70-6 STAIR # BLIG 70 190 - - 47 38 10 &0 a7 10 37 85 | 1201 &0 VERT CAR B 020 1
VFC 70-7 FOYER STAIR / RLDG 70| 320 - - 105 74 23 90 e 23 68 w0 | 120 uns VERT CAR B 040 1 UH To-1 MECH RM / BLDG 70 280 48 10 1@ | <o | wes 18-% 1
VFE 711 STAIR, 157 FLR 20 = 2 105 74 23 90 312 23 &8 we | 1201 us VERT CAB B 040 1 W 71-1 MECH RM /15T FLR 280 40 1 207 | ¢un | wves 18-3 1
VFC Ti-2 STAIR, 3RD FLR 320 = = 10 74 23 30 ane 23 &8 o 12071 us VERT CAB B 040 i UH 7i-2 ATTIC-EAST MECH. RM | 2620 08 75 18071 {10 146 166-P 1
UM T1-3 ATTIC-WEST MECH M | 1528 s20 4 200 | c1o] e 12-p 1 o, | REVISIONS DATE
VFC 72-1 WIRK DUT-CROUND 260 - - 72 s3 15 a7 259 15 20 85 | 1201 85 VERT CAD B 030 i B
WIC 72=2 CORRIDOR-GROIUND 260 - - 72 53 16 a7 2599 13 30 8% 12071 =] VERT CAB B 030 1 UH T2=1 ATTIC-MECH. RM 2630 0.8 75 12071 €18 176 166-F {1
VFC 72-3 VARIOUS 260 - - 72 53 13 a7 59 15 20 85 | 1201 85 VERT CAR B 039 1 2] B
VFC TE=4 VARIOUS 350 = - 81 54 L7 ar 262 17 a1 100 1204 us VERT CAB B 048 1 UH 73-1 MER. / BLDG 73 B B74 EL] 12001 €10 | 1Ee 60-5 5
VFE 72-3 CONFERENCE R00MS 690 - = 204 143 41 78 §45 4 70 120 12041 150 VERT CAB B 080 1 UH 73-2 STORAGE / BSMMT 73 543 143 15 18041 c10 | wen 38-5 1
WFC T2-6 CORRIDOR-15T FLR 500 = = 160 us 33 4k 518 33 41 185 | weon 120 VERT REC H 060 12 UH 73-3 SIDEAGE ¢ ESMNT 73 | 543 120 14 12041 {10 | 1480 38-% 1
UH_73-4 a8 &0 10 1207 | ¢1p ) wes 20-5
VP 73-1 MAIN FOTER 750 - - e 79 23 o 0 23 74 wo | 120 VERT REC H 040 1 |
e 75-3 ST, CORR. 50 = = L ) 22 (2] Se_ |2k B4 jwa lieen ] iew HOR CONC C 060 12 L BASED ON TRANE R180° EVT WITH LOUVER FIN DR LOUVER CON DIFFUSER AS APPROPRIATE.
VFC 734 1ST FLR STAIR 220 - - 6 7.4 23 0 a2 23 68 w0 | 1801 us VERT CAB B 040 1
VFC 73-5 IR0 FLR STAR 320 - - 106 74 23 30 32 23 &8 100 |0 us ERT CAB B 040 !
HFC72/73-1 72/73 CONG-GRMD FLR | 340 = 2 86 (L] 20 52 291 20 43 1us | 2on 7 HOR CONC 12
HECT2/T3-2 T2/73 COMN-IST FLR 480 - 3 ne B4 22 a9 e 22 50 2w | 1201 100 HOR CONC C 040 L2
WFCT2/73-3 72/73 CONN-3ND FLR | 480 - E] 12 84 22 59 1na 22 50 20| 1201 100 HIR COMC C 040 12 B o
HFCT2/73-4 72/73 CONN-30 FLR | 480 - 3 12 a4 22 55 338 22 0 e | 1201 100 HOR CONC C 040 12 FINNED TUBE RADIATION
HFCES/73-5 EAST CONN-GRND FLR 4TS = 2 27 79 20 =4 L 20 45 210 12071 [:1] HOR REC LI L2 T
WARK | SERVICE/LDCATIN | BTU/FT et DLLORRE WODEL | MOTECS) = H
WFLES/T3-6 EAST CONN~MAIN FLR b} - 2 188 | 143 40 (33 601 40 &0 320 |120n 120 HOR REC H 060 123 WAT_| Ui SIZE_JFPi| TYPE ] AT
HFCES/T3-7 EAST COMN-MAIN FLR 60 - 2 188 14.3 40 &6 601 40 &0 320 | 1200 120 HOR REC H 060 123 i o e : HVAC SCHEDULES
HECT1/73-8 WEST COMN-MAN FLR | 700 = 2 188 | 143 0 6 r 40 &0 320 | 1200 120 WOR REC W 060 123 @ e LI | CUPRER) | A4 40| “METAL =
HFC71/73-9 w . 40 66 A0 H 060
WEST CONN-MAM FLR | 600 2 188 | 143 61 60 320|124 120 HOR REC 123 @ 2 = R 3 = 3 = ] = : TR
DATE:
DRAMING: HO SCALE
1. BASED DN TRANE @ ARI COMD, CODLINGS EAT=80°FDB/67°FWE ENT=45'F, 10° T HEALING EAT 70°F, EWT 180°F. (2 COILS)
2. PROVIDE HIGH STATIC MOTOR @ TYPE
2 DE RA T-STAT, CONTMUOUS FAN ACTIVE LENGTH
L BASED ON STERLING 3 Ms 01
i




EANS VAV MODULES
e e e e A - AR I e A v | sevicencearion | vwee [soms | G | G [ oo [ Wit o] voon [
REFESA-1 TOILETS/RODF 694 450 5 | eooFsm|  cewt 8 1400 we | 1204 60 VEDK 08 L2 WAVES-1 | CONF. RM/ WD FLOOR | THROT | avw | sm 4% 23 17.0 28 20 10 1
REF&3A-2 BREAX RMS/RODF 694 200 s | rooFm| cewt 6 1000 we | 1207 60 VEDK 06 L2 vAves-2 | co. M/ IST FLODR | THROT | avw 900 450 25 17.0 20 20 10 1
EFESA-3 ELEE. RM / BSHNT 800 EREETN 12 1500 we | 120n 0 LYK 12k2 3 VAVES-3 |MEETNG RM/ GRND FLDOR | THROT | avw | so0 250 5 125 39 28 8 1
EFE9-1 TOILETS/ATTIC 13%0 £3 | man/p|  ceENT 15 1023 13 | 12001 100 VIDK 15 L2 VAVT0=1 | CONF. RM/ BND FLOOR | THROT | awvw | 1300 &50 25 250 32 <18 12 12
EF69-4 EREAK RMS/ATTIC el 3 INLN/AD CENT - 1050 230w 18041 fes WCDE 043 L2 WAVTO-2 CONF. RM/ JRD FLOOR | THROT AV 1300 650 £8 250 340 <18 12 12
RAFES-3 AR 69-5/GRND STORAGE | 2775 5 | mna| cent 18 wo | by | tpEsE | 0 VIBK 18 LE
RAFES-6 | AHU 69-6/GRND JANITORS | 1015 38 | muwn| cewt 10 1500 we | aesa | w0 VIDK 18 [ VAVTI-L CONF. RM/ 3RD FLODR | THROT | avw 900 450 25 170 20 20 10 1
EFE9-7 ELEV MACHINE RM &0 25 |censp| cewt - 130 | 35w | 120 - VCEB 008 L2 wav7i-2 | CONF, RW/ EWD FLOOR | THROT | aAvw 200 450 25 170 21 20 10 1
EFE9-8 | GRND FLR JANITORS CLOSET 25 | censn|  cewt - o | ssw | o - VCDB 008 L2
EF69-9 | ELEC PH / LOVER LEVEL | ©00 38 | mawn|  cewt 10 1200 wa | s | w0 VIDK 10 L2 VAVTE-1 CONF. RM. Tt | avw 500 250 25 170 30 28 8 1
EF 70-1 ELEV. MACH. RM. / BLDG 70 300 3 CEIL/D CENT - ux 4E0W LB0/1 =) VCDE 073 L2 VAV 73-1 HTG RM / 3RD FLR THROT | avv 1800 990 25 350 A0 1.7 14 L
REF 70-2 TOILETS # BLDG 70 1200 3 ROOF | CENT 10 1500 we | 4soc3 | 75 VEDK 10 L2 VAV 73-2 | assoc DR ¢ D FLR | THROT | aww 200 430 25 170 20 20 " 1
REF 70-3 MECH RM. / IST FLR. B00 25 | pasn| pROP 12 1200 13 | 120 50 LYDK 12K2 i VAV 73-3 | COWF RM / 3RD FLR | THROT | avw 800 400 25 170 20 28 10 t
VAV 73-4 | 2nD MTG RM / FOver | TROT | avw | 1700 850 25 290 40 17 14 1
EF71-1 TOETS/ATTIC 1350 £3 UTILITY|  CENT 15 1025 173 12041 100 VIDK 15 LB VAV 73-3 | HRG ROOM / 2WD FLR | THROT AV B40 320 30 125 30 28 L] !
EFT1-2 JANITORS CLOS./ATTIC 120 38 | mawo| cewt - 1575 | isow | 120 - VEDE 030 L2 WAV 73-6 | SUPERVISOR / BND FLR | THROT | aww 300 £30 e 128 20 28 ) 1
EF71-3 IREAK RMS 300 5 | mawn| cewt - e | saw | 1e0s - VCDE 045 Le VAV 73-7 CONF RM 7 15T FLR | THROT | avw £00 300 25 125 30 28 [] i
EFTI-4 ELEC. RM. EXHL/IST FLODR 580 23 PRL/T PROP 14 L2 12 48043 50 LyDx 14P2 1 VAV 73-8 CLASSROODM / 15T FLR | THROT | Avv 600 300 28 25 0 28 B t
1. BASED DN CARMES AVW SERIET
EF72-1 WDMAKS TOILETS, SHOWERS | 175 a8 | pawn| cent - 1575 | 1sow | 12001 - VEDE 830 L2 21 ROV MV COIL AND SOUND ATTEMUATER
EF7a-2 HENS TOILETS, SHOWRRS 250 38 | mawn|  cewt - uo | zaow | weon - VDB (45 L2
EFTe-3 WIRK RODM, WORKOUT 200 29 CEIL/D CENT - 1600 1500 12041 - VECIR 030 L2
EFT2-4 ELECTRICAL RODM a00 2 PHL/T PR 2 1500 176 12041 = LYIK 12K2 1
EF72-5 NORTH TOILETS 775 38 | mawn| cewt - 105 | asov | 1200 - VCDB 095 LB
RAFT2-6 WATE-2 / GRND MECH &30 S0 | pawen| cewt 10 1300 we | 4m0s3 | s VIDK 10 L2 W
n;::: .n:::au;nm MECH 1000 S0 | pawn| cowt 10 1500 w2 | asoss | s VIDK 10 LE v Py m = —
: / ATTIC 75 38 | mewo| cewt - 100 | now | 1eon 65 WEDB 015 Le
EF72-9 WREMK RHS, CONF./ATTIC 200 a5 | mawo| cewt - 1575 | isow | sz = VECDE 030 L2 EUME9A-1 | ELEC. SPACES/DLDG 694 30 Kw | 20841 | Wumoa-ei 1
EUHTI-1 ELEC, RM /BLDG 71 30 KW | 20871 HUHO3-B1 1
EF 73-1 KIT, TOILET 7 BLDG 73 s E CEIL/D CENT - 1325 S0 12041 - VCOB 00 e EuNT2-1 VARIDUS/BLDG 72 30 Kv 208/1 HUHO3-81 1
REF 73-2 | KITCHEM WOOD / BLDG 73 | 1600 15 | roorss|  cent 15 1430 | 11v2 [ amovz | 130 VREK 15 13
EF 73-3 BREAK RODM / 2ND FLR e 23 CEIL/D CENT - 1625 1w 120-1 = VDR 015 L24 1. BASED ON D-MARX W/UNIT MOUNTED T-STAT, UNIVERSAL SUPPORT
EF 73-4 RLAK RODM / 3RD FLR 100 25 | censo| cewr - 1625 | uow | 1=0n - VCIE 015 124
REF 73-3 TOILETS/ROOF 1330 5 RODF/D|  CENT 12 1500 ] 48043 70 VEDK 12 L2
REF 73-6 | [ELEV MACHIN RM/ RODF 830 & | rooFen]  cewt 10 120 w4 | mon ] VEDK 10 12
REF 73-7 HER. VENT. 3300 A23 PHLAT PROP 21 1000 12 48043 100 LYDX 21P3 [E]
KITCHEN EXHAUST HOOD
wiee | oo | s | BN | DER MODEL REMARKS
en-1 | 1600 | sexes 10 430 % GFV 1
L BASED ON CARNES
2. PROVIDE VARIABLE SPEED SWITCH AT FAN FOR BALANCING
3. SKALL MEET NFPA 96 REGUIREMENTS FOR GREASE LADEN AIR PROVIDE EXTENDED CURS WITHOUT DAwPER L BASED DN GREEMHECK. SINGLE SHELL. FLLL COMPENSATING
4. PROVICE VXCAR 2435 EXTTRUDED ALLM BRICK VENT, WITH FIRE DAWPER IN SUPFLY COLLAR
5, PROVIDE VALL COLLAR, MEMA | DISC. ALL ALUMINUM CONSTRUCTION
CONDENSATE RETURN SETS (DUPLEXD
MARK. SERVICE/LOCATION ReCEIVER | misc | ELEE | MOTOR WODEL NOTECS)
CR-1 | MECH. EQUIP, AW 7 473 | 73 121 fao psic| 4sora | 2 @15 k| cvv-soa 1
S_
MARK | SERV/LDCATION E::ﬂ o VIEEG:r WOIEL | MOTELS)
1 BASED DN FELERAL PUMP B 3500 RPM.
ac-1 | sERvER Roow | 2300 3 10 398 376 9 (3 n 48 | 46003 | 204 25 600 | Brosza 1
AC-2 COMP, R, (530 3000 3 20 399 530 13 2 1 45 | 46073 331 43 630 | BFOSTA L
AC-3 | COMP, R LG | 3000 3 20 5.9 530 | 2 1 48 | w03 | an 43 650 | BFOETA 1
AC-4 COMP, R, (LD 3000 3 20 399 30 13 2 1 45 | 46043 a3 43 630 | BFOGTA 1
1 BASED DN LICBERT, WITH INFARED HUMIDIFIER
AIR COOLED CONDENSER UNITS
AR SERVICE/LOCATION ﬁ: - jﬁf@w 3 JreR | v NOTECS)
o1 AC-1 / AT GRADE 58 480/3 34 |24 |13 300 CSL-083L 1
o2 AC-2 / AT GRADE 299 480/3 a4 |24 |13 300 CSL-0AIL 1
T AC-3 / AT GRADE 99 48073 4 | 2a |15 ) CSL-083L 1
cu 4 AC-4 / AT GRADE 99 48043 a4 | ea | s 300 C5L-083L 1
1. BASED ON LIEBERT, 9%°F AMBIENT GROSS. PROVILE FAN SPEED CONTROL FOR
HIN &°F AME OPERATIONS. S/8 0D LIO. 7/8 OD HOT GAS.
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THE STATE OF RHODE ISLAND
DEPARTMENT OF LABOR AND TRAINING
NEW HEADQUARTERS BUILDING

PONTIAC AVENUE

WARK | SIZE | SERVICE msm wopEL | WOTES
7ax | sweeLy | 1* 4 - - CHFB 1
7exas| sweeLy | - - [ | & crae | .2
3sx3s5] suPRLY | - - v [ o cras | 12
agx4 | swerLy | - - e | o cras | 12
7 | suppLy | - = 14 o Crae 12
96x4 | supry | - - Jwe [ o cras | 12
ﬁ TEX4 | SUPPLY |3s4° 3 i = CHOS 1
| @ [ ames| supey | 1 2 = = CHFE 1
€ [rexe| swery | v | 2 = = cHFB 1
96X | SUPPLY | - = | | o cre |23
% 96x8 | RET - - |z iw| cwes | 12
L BASED DN CARNES
2 0B VOLUME CONTROL DAMPER
3 DEBRIS SCREEN FOR FLOOR MOUNTING
REGISTERS, GRILLES, DIFFUSERS
wane | size [semvice | mee | many] MomeL NOTES
(n) | ex6 | supPLY 3 = 1
{8y | 9x9 | swerLy BIFF - [ 1
{Cy |1exia| suePLY DIFF -+ 5K 1
(D) | 1sus| sueeLy BIFF - K 1
(£} |18x8| supPLy BIFF - 5K 1
(F) | mxa | suepLy REG ~ | wTmAd 12
(G) | 6xa | suepLy FF - [ 1
() | ene | sueeLy BIFF - E 1
{1y | 1exia| suPPLY REG 45 | RTDAH 12
1226 | SuePLY REG |82/4%] RTDAH 2
106 | suppLy REG 45 | RTDAM 12
12%8 | sueeLY REG |22/43| RTDAH 12
1808 | suPeLY REG 45 | RTDAH 12
2428 | SUPPLY REG 45 | RTDAH 12
3000 | suePLY REG ~ | RToaH 12
12x16 | suPPLY REG 45 | RTDAH 12
@) | o [rervemi|  Reo - | R [ 1
(N} | 100 | RET/ERH REG — | RLan 1
12x12 | RET/EXH REG - | rmLam 1
[ @ |exie| rerrend REG ~ | RrLan 1
() |eexsal RET/ENH REG = RTLAH 1
{5y |esms| reT REG ~ | RiLa 1
| (T |eewe| wer REG - | R 1
| (5 [3exm| reT REG - RTLAH 1
| () |emein] eer REG - | R 1
ﬁ 16x2 | RET REG - RTLAH 1
) |3exas| sueeLy REG 45 RTDAH [r]
36x48| RET REG - | RIHAH | 123
30K48| RET REG — | rimAH | 123
24xz6| RET REG ~ | rHAH | 123
amxan| wEv REG ~ | riHaR | 123
coK3e| RET REG - | RHaH | 123
coxzd| RET REG — | RiHAH | 123
4ax30| RET REG = | RTAAN | 123
Baxin| RET REG — | RHAH | 123
zexga| RET REG = | RiAH | 123
DS REG — | RTHAH | 123
|
1
1. BASED DN CARMES, W/ VOLUME CONTROL DAMPERS
2 DOUBLE DEFLECTION, HORIZ, FRONT BALDE.
3. HEAVY DUTY CONSRUCTIDN, 40" DEFLECTION, MOUNT AT 8 AFF,
LEGEND:
m_ ONE WhY ﬁ_ THREE WAY E EXHAUST AIR
]
! : FOUR WAY
K- e X rere e
| (O)——INDICATES SIZE
a TVEVAY hagicates Tvee e
AND/DR SERVI NCinpicates oM

B 2: |
2] H
CONSULTING
ENGINEERS
CATAUDELLA ASSOCIATES, INC.
1223 MINERAL SPRING AVENUE
NORTH PROVIDENCE, RI 02904
A01-728- 11228
B 2]
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