ENERGY- ICS RETROCOMMISSIONING & DDC UPGRADE
JEB LITTLE CREEK - FORT STORY, VIRGINIA

Part 6 - Attachments
Base Bid - Building 1

1. Initial Building Survey Data
2. Building Plans
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CONTRACT NO. N40085-12-D-1703 FY16 SPECIAL PROJECT RM14-1272 JACOBS PROJECT No: FOW98947

TASK NO. 0032 ENERGY - ICS RETROCOMMISSIONING & DDC UPGRADE
JEB LITTLE CREEK FORT STORY
PHASE | FACILITY INVESTIGATION SUMMARY REPORT

Date of Visit: 11/9/2015 Building No. 1 I
Building Name: Applied Training Building Facility Type: Admin / Training # |4
Facility Manager: Lavern Rushin Jacobs CX Lead: Sam Ehreth
Building Monitor: LS1 LOPEZ Jacobs CX Junior: Phil Dabrowski

Jacobs Mech Engineer:

Jacobs Elec Engineer: Dave Williams

1. Facility Investigation Narrative:

Description:

The building is located South West corner of the base. The 2 story facility is used as training and administration The facility is about 50,618 square
feet, built in 1964.

Facility Usage History:

The facility was designed with an auditorium, gymnasium, classrooms and offices.

Renovation History:

The original building was primarily the west half of the building. At some point, a building addition built the east half of the building. Airside
systems were mostly kept separate between east in west. Some overlap in the HVAC water system occurs with the perimeter heating/cooling units
in the offices.

As-Built Documents:

Control Drawings, Floor Plans & TABs documents where downloaded from the BAS when available. Jacobs was unable to verify the accuracy of the
documents. During performance of SOW of phase 2, as-built documents will be revisited.

BM / FMS Knowledge:

Perimeter units constantly flood spaces with leaking pipes and leaking cooling coil condensate drain pans. Flushing of the piping systems is a
temporary fix and is a reoccurring issue across all rooms. The gymnasium is hot and humid.

O&M Procedures:

Preventive maintenance is not being performed in a consistent or comprehensive manner. In most cases, any preventative maintenance performed
is done when addressing emergency maintenance/repair calls.

HVAC Description:

The original building (west) is served by (3) RTU's, water-to-water heat pumps, steam to hot water converter, and several 2-pipe perimeter fan coil
units and above ceiling fan coil units. The newer portion of the building (east) that was not connected into the original HVAC hydronic system, is
served by an air cooled chiller, (3) AHU's, and several above ceiling fan coil units. Exhaust and relief air is provided by exhaust fans and relief
dampers. Refer to Section 2 & 4 for corrective issues and energy conversion measures.

DDC Description:

Approximately 100% of the facility equipment has electric/electronic controls. Refer to Section 2 & 4 for corrective issues and energy conversion
measures.

Lighting Description:

Lighting consists of 2x4, lay-in, parabolic and diffuser fixtures with T8 and u-tube fluorescent lamps. The building also uses 1x4, surface mount and
lay-in 2 lamp T8 fluorescent fixtures and 2x2 indirect, lay-in, 2lamp fluorescent fixtures. Metal Halide, recessed and high-bay fixtures were also
used. A significant amount of incandescent and halogen pendent fixtures were used. Motion sensor controls were not used. Exit and emergency
lighting were well placed and responded to test conditions.

Equipment Deficiencies:

Generally, equipment was found to be in need of routine maintenance and cleaning (e.g. perimeter units flooding). Primary HVAC issue include not
enough conditioned air in gymnasium and high humidity in all spaces due to poor performing equipment.

Other Information:

1) B-1 & B-2 have manual HW resets
2) RTU1/2 are all 100% Outside Air
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CONTRACT NO. N40085-12-D-1703 FY16 SPECIAL PROJECT RM14-1272 JACOBS PROJECT No: FOW98947
TASK NO. 0032 ENERGY - ICS RETROCOMMISSIONING & DDC UPGRADE
JEB LITTLE CREEK FORT STORY

PHASE | FACILITY INVESTIGATION SUMMARY REPORT

Date of Visit: 11/9/2015 Building No. 1 e |
Building Name: Applied Training Building Facility Type: Admin / Training ‘ﬁ
Facility Manager: Lavern Rushin Jacobs CX Lead: Sam Ehreth
Building Monitor: LS1 LOPEZ Jacobs CX Junior: Phil Dabrowski

Jacobs Mech Engineer:

Jacobs Elec Engineer: Dave Williams

2. ECM Study Recommendations: Pr|or|ty

a. Replace 2-pipe perimeter units with 4-pipe system
b. Change all fixtures to LED equivalent using exiting circuits and switching.
c. Install ceiling mounted motion sensor control for rooms where motion sensors are not now used.
d. Replace the gym high ceiling diffusers with high velocity diffusers to push conditioned air to floor level.
e. Repair leaking cooling tower.
f. Replace Hot Water and Chilled water pumps for higher efficiency motors.
ECM PRIORITY CODES: H. High potential for energy savings and low implementation or maintenance costs.
M. Some energy savings and average implementation or maintenance costs.
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L. Low potential energy savings and/or high implementation or maintenance costs.

3. Systems Requiring Retro-Commissioning

a. RTU-1 and 2

b. WWHP-1 and 2

c. Chillers, Towers, and Pumps
d. MUA-1

e. HVU-1 and 2

f. AHU-1

4. Corrective Actions Action Code

a. Replace perimeter units
b. Replace diffusers to better condition air near floor of gymnasium and adjust motor and sheaves to increase unit CFM's.

c. 213-315 (East Mechanical Room) has a leaking Chiller Pump & 100 FT of Insulation and Broken Temp Gauge (Inlet).
d. B-1 & B-2 are off but pumps are running.
e. RTU3 Fresh air hood has restricted air flow due to the return duct being to close (~ 7") to POE. Guarding is not secure (broken latch).
f. MAU-1 Filters need to be replaces.
g. HVU-2 has leaking filter seal door.
CORRECTIVE ACTION CODES: 1. No / Low Cost Corrective Actions
2. Equipment Repair and System Modifications
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3. Capital Improvement Recommendation

5. Recommended Electrical Control Points:

a. Lighting monitoring at the switch level would require approximately 55 points.

b. Lighting monitoring at the circuit level would require approximately 245 points. This would avoid recircuiting non-lighting circuits from Lighting panels

c. Lighting monitoring at the panel level would require approximately 4 points. This may require recircuiting non-lighting circuits away from lighting panels.
d.

e.
f.

6. Recommended Mechanical Control Points:

a. Add AHU-1 that serves the women's locker room to the Automated Logic Control system (6 points).
b.

o [alo
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CDOLING PLANT

Retro-Commissioning Safety Hazards:

DR C

Building Name: _7
ConTRel, P2 4T NeHPe(>

Lockout / Tagout Yes__  No '
Falls / Trips / Overhead| Yes___ No
Extreme Room Temp Yas No
Hazardous Materials Yes__  No Asbestos Moid lead Other___
st ™ Tag'!!!”"-'l- rwWHP-1 L7213 318 9
\AW TypH_P)NAHH W A HR W A HR W A HR W' A HR 2
&MCompressorACF{S ACR S ACREG A CR S ACR S —
AU g
?h.j‘FManufaclurer F 8] P THP CARRIER "o o -
Madel Number| \W P 30 © - SN | W P2 o -4esp/ |30 taN 30 6 °
Tons -
>
Age 7 |o Yerrs | > o Y X
Temp / Pressure gauges Yes—_r_ Noi Yes___-r No _I_a Yesﬂ No___ Yes___  No__ Yes___  No___ %‘
F”CHW Temp Supplysj_, Return 59 Supplyg_ﬂelum 5} Supply~A_Return av=_ | Supply Aeturn Supply____Return__ -g
CHW Resetf OA L T OA L T |&°Y0a L 77| oa L T oA L T
EquipmentCondition] 1 2 3 @ 5 | 1 2 3(D 5 \123@s | 12345 12345
Chilier Types Compressor Types Qﬁ:‘m P G/¥fitch
W - Water Cooled A - Absorplion R - Reciprocating DA - roﬂ 1. Non-functionalReplace 4. Functional / RetroCx
A - Air Cooled C - Centrifugal S - Screw L - Load 2. Functional / Replace 5. Functional / New
HA - Heat Recovery T- CHWR Temp 3. Functional / Repair 3.+ 4. Repair / RetraCx
Heat Rejection
CoolingTowers (A A C  (ounde~ Flogs
Tag Age Quantity & Capacity Fan Control Flow Control Waterside Ecan, Condition
#_ '@ _ Tons gadt __VFD | XConstant _VFD _ Yes _’No
C’T l 7[0 __VCells __Two Speed OA Temp__ 12 @ 5
Tag Age Quantity & Capacity Fan Control Flow Control Waterside Econ. Condition =
#_1@ Tons | ®onstant _VFD [ _onstant _ VFD __Yes ddNo
ceBe-Li 710 | “icens __Two Speed OA Temp___ @ S §
Condensing Units g
Tag Age Quantity & Capacity Fan Control Condition W A S S‘A'T_ 0
#__@_  Tons __Constant __ VFD
_Two Speed e m
Tag Age Quantity & Capacity Fan Control Condition
#_ @ Tons __Constant _ VFD
__Two Speed 123 435
Tag Age Type Quantity & Capacity { Compressor Control Condition
¥ @ Tons Constant __ Digital Small Condensing Unit Type
=N Two Speed 1 2 3 4 5 |DR-DryCooler
e C - Condensing Unit
Tag Age Type Quantlty & Capacity Fan Control Condition EC - Evaporatve Cooting
#__@ _ _ Tons __Constant __Digital HP - Air to Air HP
Two Speed 12 3 4 5 |ss- MiniSpit System
— VRF - Variable Reirig. Flow
Tag Age Type Quant[ty & Capacity Fan Contral Condition WU - Window AC
#__@__  Tons __Constant __Digital
__Two Speed 12 3 45
Tag Age Type Quantity & Capacity Fan Control Condition
#__ @ Tons __Constant ___Digital
__Two Speed 12 3 45

Notes / Potential ECM's: 17 ; ,; (EM-" MECRAA jexL -lLl'dr') LEAIUU 6 cHLel yva~-p
BLoken Teme Coage (7u 06T

(o0 FT _of zW5 704
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Retro-Commissioning Safety Hazards:

Lockout / Tagout
Falls / Trips / Overhead

Extreme Boiler Room Temp

High Press Steam present
Hazardous Materials

Boilers

Tag

Type

Fuel

Manufacturer

Model Number
Capacity (mbh/lbsh)
Age

Delivery Temp/Pressure
Return Temp

Steam Trap Type
Steam Trap Condition
Breaching Type
Breaching Condition

Boiler Condition
HW Reset

Fuel Type

B - Bio

C - Coal

€ - Electiic

FO2 - Fuel Quj#2
FO86 - Fuel Qilés
NG - Natural Gas
P - Propane

Notes / Potential ECM's:

Building Name:

Yes_ = No__
Yes___  No_ _
Yes_ _ No___
Yes___  No___
Yes_ No___ Asbestos Mold Other
»-1 2-2
L W 4z
B C FO2 B C E FO2 B C E FO2 B C E FO2
FQ8 P FO6 iG> P FO8 NG P FO6 NG P
LAA%/ SOM[T —
SMB-250N —1
252/ 23] mbh T
VEL Zeo, -
Up L ove UA Koy
T%; 1B OB TS F B OB TS F&T IB OB TS F&T IB OB
T OT oT DT PT OT DT PT OT
125 5 12 3—5" 123 5 12 3 5
BRK SS 'BRK SS @At BRK SS GAL BRK SS GAL
PLA AL PLA AL PLA AL PLA AL
123 @& 123 B 1 2 3 5 12 3 5
1 2@ 5 1 2F 45 12 3 4 5 12 3 45
A%OA L T M_AMMEA L T CA L T OA L T
Steamn Trap Type Breaching Type HW Reset Condition
TS - Thermostatic BRK - Brick / Biock OA - Outside Air 1. Non-tunctional/Fepiace
F&T - Float and Thermostatic SS - Stainless Steel L-Load 2. Functional / Replace
1B - inverted Bucket GAL - Galvanized Stesl T-HWR Temp 3 Functional / Repair

OB - Open buckst
DT - Disk Trap
PT - Piston Trap
OT - Orifice Trap

G-1_¢ 61

PLA - Poly, PVC, CPVC
AL - Aluminum AL29-4C

Note; ALL larger condensing bailers
{>1000 MBH) MUST use AL29-4C

- Beller o1 Heanw g waZeT,

Plessoiz e

4. Functional / RetroCx
5. Functional / New
3.+ 4. Repair / RetroCx

Poow ¢ s WU&H.‘,‘




AIRSIDE INFORMATION Building Name:__!
Retro-Commissioning Safety Hazards:

Lockout / Tagout Yes_ = No__

Falls / Trips / Overhead Yes_ _  No___

Extreme Mech Room Temp Yes__ No___

Hazardous Materials Yes___  No__ |Asbestos Mold Lead Other ___

Air Handling Units

AHU Valve 6o
Tag Manufacturer | Type | Supply Fan HP 5 VFD___ Coil Source Type Controls a p Ener
€70 2 [MeQuay Return Fan HP|  [vFD__|Prenear | £ | 5 3 [sersacks| p sa 7 | PeSPv
" N WA
Model # | R <2 88 Y CFM Cooling |¢AYDx| 2 3 [ DEv | v @ L
Condition 12 3@s % Outside Air Reheat (D% ey | 2 3 |Airside Economizer ® N
. - Tors Flow
For Local AHUs Only: [# of units: | Avg Capacity: Tans CFM Control @ int 3SPD VFD
Notes/Potential ECMs: o i i n o = A SN, FEESH AR (b RESTRICTE L
RTU3 Voo boes wor Smuee 3
AHU Valve @ E
Tag Manufacturer | Type | Supply Fan HP 2 VFD_ Coil Source Type Controls p Ener
E HW Recgv.
r QTU‘L /V‘CQUﬁ-j &{. Return Fan HP VFD___ |Preagat ne st | 2 3 [Se s/ PSAT y
; WA
Model # (@047 8\5\( CFM Cooling @Dx 2 3 DCV Y& EW PL
Condition 12 3@s % Outside Air R@ar ,EGH;NT 2 3 |Airside Economizer| vy CT)
For Local AHUs Only: |# of units:[ Avg Capacity: Tons CFM C::-not‘::zl {8 nt 3sPD VFD

Notes/Potential ECMs: { oY, oUTSHD [ &
, e Al

AHU Valve E
Ta Manufacturer | Type Supply Fan HP VFD .. |Source Controls
g yp PP y 3 — COII Type p Enel- Y
ﬁﬁ E HW Recbv.
wWetol M LQ&‘“\ Return Fan HP VFD__ {Pre NG sT | 2 3 |Selbacks) P sA T
Model # CFM Cooling |G ox| 2 3 [ bev | vy | REWA
05 7z 048Y ' () W pL
- A . E HwW SO . -
1 3 5 S0 Out r Airside Ec m
Condition 2 8 7o Outside Ai Rebeat NG sT | 2 3 si onomizer| Y I
. i Flow
For Local AHUs Only: |# of units: | Avg Capacity: Tons CFM Control int 3SPD VFD
Notes/Potential ECMs: [s'A ATSIVE AR
Central AHU Type Local AHU Type Source Setbacks
CAV . Constant Volume 2P FCU - 2 pipe FCU E - Electric P - Siatic Pressure Reset
DO - Dual Duct 4P FCU - 4 pips FCU HW - Hot Water SA - Supply Air Reset
HV - Heatng and Vent Ui ACB - Active Chilled Beam NG - Natural Gas T - Unoccupied Space Tamp
MZ - Mulhzone CRAC - Computer Room AC ST - Steam Energy Recovery
§2 . Single Zore GSHP - Ground Source HP CHW - Chilleq Water RA - Runarpund Loop
YAH - var Val w Reneat HP - Airto Air HP DX - Direct Expansicn WA - Wraparound Loop
VPFP - Var. Vol w Paralel FF Boxes PCE - Fassve Chilled Beam EW - Enthalpy Wheet
VSFP - Var Vol w.Series FF Boxes PTAC - Packaged Tamminal AC Controls PL - Plate Heat Exchanger
VVVT - var Vol Var, Temp S8 - M Splt Systam DDC - Direct Digital Controls Flow Control
VAF - Varable Refrig Ficw E - Electric.Local CV - Constant Volume
WU - Window AC H - DDC Pneumate Int - interminent
WSHP - Watar Sourze HP P - Pneumatc ISPD - 3 Speec Contral

VFD - Variable Frequency Drave



Building Name:

Air Handling Units (Cont.}

Taa Manufacturer | Type | Supply Fan HP|2$ |VFD__ 2’:}: Source ‘.’r?,l:: Controls @FE Ener g;r"
MY -] Heatet ":;;;q Return Fan HP| 3 |VFD__ {Preheat SGH;'. 2 3 |Sgtbatks| P A T RLC
Model # | £-LASLR- 210/ 12 -SLmo CFM Cooling |[cHw i @ 3 | bev | v D D

= T =4
Condition 1 2 @ 5 % Outside Air Reheat ﬁs st | @ 3 (Airside Economizer| v &
For Local AHUs Only: [# of units: Avg Capacity: Tons CFM cho:ol @ Int 3SPD VFD

Notes/Potential ECMs: ) rrugz Mgeo repPlaceD WOMEN? Loc k- Copam o gyyp OIPIET

4 AHU Valve DDC E
§ Tag Manufacturer | Type | Supply Fan HP| 2g |VFD__ Coil Source Type Controls H P Energy
SN A peon S [ 2 AP | Return FanHP(F  |vFD_ |Prenear E ] 2 3 |setbacks| P sa T | RO
-kawe . RA WA
g Model # wo BMS 66/H CFM Cooling | CHWDX | 2 3 Dcv Y N EW PL
¢ Condition 1 0 4 5 % Qutside Air Rebeat | " | 3 3 |Airside Economizer Y N
° NG ST
For Local AHUs Only: |# of units; Avg Capacity: Tons CFM c:l:t‘:nl Cv Int 3SPDVFD
Notes/Potential ECMs:
1
gy
AHU Valve @ E
{\- Tag Manufacturer | Type | Supply Fan HP‘SSS VFD__ Coil Source que Controls P Energ
\.[UU i PunHAM [Bosh | the Return Fan HP VFD___ M {EGHg. 2 3 |sewatks| p sa T | TEC
val-H{o 8 or 8Q al - WA
Model ¢ |WR12 & CFM CeoThg | CHw ox| 2 3 ge? | v @ |2
Condition 1 2 @ 5 % Outside Air Reheat :fo 2 3 |Airside Economizer W
. its: A ° ity Flow :
For Local AHUs Only: |# of units: & Avg Capacity: Tons CFM Control é\j int 3SPD VFD
Notes/Potential ECMs: 1 " wb
&3 (0 lexzo HUG2 CLames x\@é Q R
AHU Valve E
4 Tag Manufacturer | Type | Supply FanHP|eg |VFD_ Coil 7£urce Type Controls Hp Energy
Y R ;
Alv-]1 | ogemow (hckms?) Return FanHP|  |VFD__ Preneatf] £ M| 2 3 Setbpeks| P SAT (]
Model # |DAS—00)-43 CFM Coolifg |cHwiox| 2 3 [ pev | v iy Ry A
Condition| 1 2 3 €5 % Outside Air Reneat | £V | 2 3 |Airside Economizer| v 10
. e e Fiow
For Local AHUs Only: [# of units: | Avg Capacity: Tons _ CFM Control @ Int 3SPD VFD
Notes/Potential ECMs: nd P 2l
- 39
AL THERM Doy Hgatee 713317 (acserdF) | fo U3
Central AHU Type Local AHU Type Source Setbacks
CAV - Constant Volurme 2P FCU - 2 pipe FCU E « Elecirec P - Static Pressure Resat
DD - Dual Quet 4P FCU - 4 ppe FCU HW - Hot Water SA - Supply Air Resat
HY - Heatng and Vant Unn ACB - Actrve Chilleg Seam NG - Natura Gas T - Unoccupied Space Temp
MZ - Mutizene CRAC - Ccmputer Hoom AC 8T - Steam Energy Aecovery

5Z . Single Zone

VAH . var Vol wRehaat

VPFP - Var Vol.  Parallel £P Boras
VSFP -VVar Vol w Senes FP Boxas
VVVT - var Vol Var Temp

GSHP - Ground Source HP
HP - Arto Air HP

PCB - Passive Chilled Beam
PTAC - Packaged Terminal AS
S5 - Mini Spht System

VRF - Variable Retrig. Flow
WU - YWindow AC

WSHP - ‘Water Sourca HP

CHW - Chilled Water
DX - Dwect Expansicr

Caontrols

DOC - Direct Digtal Centrois
E - Electrc.Local

H - DDC:Pngumatic

P . Preumatic

RA - Runaround Logp

WA - VWraparound Loco

EW - Enthalpy Whee

PL - Plate Heat Exchanger
Flow Caontrol

CV - Canstant Volume

Int - Interminent

3SPD - 3 Speed Control

VFD - Varatia Frequency Drve



ELECTRICAL SERVICE Building Name:
Retro-Commissioning Safety Hazards:

Lockout / Tagout Yes___  No___
Falls / Trips / Qverhead Yes___  No___
Extreme Elec Room Temp Yes___  No__
Exposed / Bare Wiring Yes__.  No__
Hazardous Materials Yes__  No___ Asbestos Mold Other
Main Utility Feeder(s)
Tag
Type

Manufacturer
Maodel Number

Capacity
Age

Voitage/phase/hertz
Equipment Condition 1.2 3 4 5 12 3 4 5

Condition
1. Non-functional/Replace 2. Funclicnal / Replace 3 Functional / Repair 4 Functional / RatroCx 5 Functional / New

Main Switchgear
Tag

Type

Manufacturer
Model Number
Capacity

Age

Voltage/phase/hertz
Equipment Condition 12 3 45 1.2 3 4 5 12 3 4 5 1.2 3 4 5

Distribution Panels / Motor Panels _
Tag

Type

Location / Service

Capacity

Age

Voltage/phase/hertz

Equipment Condition 12 3 4 5 12 3 4 5 1.2 3 4 5 1.2 3 4 5
Notes/Potential ECMs:
u( - VWD mer ovTLETS - Gures eroTetlots ot U3ED
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accuracy, completeness and appropriateness for use rests solely on the user accessing this information. Data owners should be consulted if field verification or additional information is
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ENERGY- ICS RETROCOMMISSIONING & DDC UPGRADE
JEB LITTLE CREEK - FORT STORY, VIRGINIA

Part 6 - Attachments
Base Bid - Building 112

1. Initial Building Survey Data
2. Building Plans
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CONTRACT NO. N40085-12-D-1703 FY16 SPECIAL PROJECT RM14-1272 JACOBS PROJECT No: FOW98947

TASK NO. 0032 ENERGY - ICS RETROCOMMISSIONING & DDC UPGRADE
JEB LITTLE CREEK FORT STORY
PHASE | FACILITY INVESTIGATION SUMMARY REPORT

Date of Visit: 11/3/2015 Building No. 112
Building Name: SWDG HQ Facility Type: Admin
Facility Manager: Brian Savage Jacobs CX Lead: Sam Ehreth
Building Monitor: Debbie Braun Jacobs CX Junior: Phil Dabrowski

Jacobs Mech Engineer:

Jacobs Elec Engineer: David Williams

1. Facility Investigation Narrative:

Description:

The building is located at the southwest side of the base. The 1 story facility is used as an administrative and file storage area for ordinance
management. The facility is about 16,858 square feet.

Facility Usage History:

The facility was originally designed/constructed as an ordinance storage area but has been converted to numerous office groups.

Renovation History:

Unknown.

As-Built Documents:

Control Drawings, Floor Plans & TABs documents where downloaded from the BAS when available. Jacobs was unable to verify the accuracy of the
documents. During performance of SOW of phase 2, as-built documents will be revisited.

BM / FMS Knowledge:

The entry way FCU is broke and not working. Temperature control and reliability is an issue year round.

O&M Procedures:

Preventive maintenance is not being performed in a consistent or comprehensive manner. In most cases, any preventative maintenance performed
is done when addressing emergency maintenance/repair calls.

HVAC Description:

The building is installed with a 4-pipe system that is connected to air cooled chillers with constant flow and a steam to hot water heat exchanger
with constant flow. Conditioned air is delivered to the spaces via an Air Handling Unit and fan coils. Exhaust and relief air is provided by exhaust
fans and relief dampers. Refer to Section 2 & 4 for corrective issues and energy conversion measures.

DDC Description:

Approximately 50% of the facility equipment has pneumatic/electric controls, the other 50% is electric/electronic controls. Refer to Section 2 & 4
for corrective issues and energy conversion measures.

Lighting Description:

Lighting consists primarily of 2x4, 4 lamp, diffuser, surface mount, and 2x4, 3 lamp, parabolic lay-in, T8 fluorescent fixtures. a few 2 x4, 2 lamp, T8
fluorescent and recessed CFL fixtures were also used. Lighting levels seemed appropriate for most areas with a few slightly over lit. There is no
motion detectors or daylighting control. Exit fixtures are well positioned but there were no emergency lighting fixtures installed. Spot checking of
operation in the test battery mode confirmed proper operation.

Equipment Deficiencies:

Generally, equipment was found to be in need of routine maintenance and cleaning. The HVAC system issues included poor control of space
temperature and humidity, insufficient chilled water/hot water flows, and low air flow. Refer to Section 2 & 4 for corrective issues and energy
conversion measures. The envelope is failing in the area of FCU's 4 (broken), 5, and 6. The inability to control humidity in the spaces is contributing
to the problem.

Other Information:

Mechanical and electrical rooms were typically found to be used for storage, limiting access to equipment. In some cases, old filters or other debris
were found , which should be removed.
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CONTRACT NO. N40085-12-D-1703 FY16 SPECIAL PROJECT RM14-1272 JACOBS PROJECT No: FOW98947
TASK NO. 0032 ENERGY - ICS RETROCOMMISSIONING & DDC UPGRADE
JEB LITTLE CREEK FORT STORY

PHASE | FACILITY INVESTIGATION SUMMARY REPORT

Date of Visit: 11/3/2015 Building No. 112
Building Name: SWDG HQ Facility Type: Admin
Facility Manager: Brian Savage Jacobs CX Lead: Sam Ehreth
Building Monitor: Debbie Braun Jacobs CX Junior: Phil Dabrowski
Jacobs Mech Engineer:
Jacobs Elec Engineer: David Williams

2. ECM Study Recommendations: Prlorlty

a. Add motion sensors to control lighting in training areas and MWR Admin areas where applicable.

b. Replace all lighting with LED fixtures. Use existing circuits and switching. l\/l
c. Replace Hot Water and Chilled water pumps for higher efficiency motors. M
d.

e.

f.

ECM PRIORITY CODES: H. High potential for energy savings and low implementation or maintenance costs.

M. Some energy savings and average implementation or maintenance costs.

L. Low potential energy savings and/or high implementation or maintenance costs.

3. Systems Requiring Retro-Commissioning

a. AHU

b. Pumps
c. Chillers
d. FCU's

e.
f.

4. Corrective Actions Action Code

. Install emergency lighting fixtures.
b. Repair entryway FCU (#4). 2
c. Cleaning coils for chiller and air handling units 2
d.
e.
f.

CORRECTIVE ACTION CODES: 1. No / Low Cost Corrective Actions
2. Equipment Repair and System Modifications

3. Capital Improvement Recommendation

5. Recommended Electrical Control Points:

a. Lighting monitoring at the switch level would require 40 points.

b. Lighting monitoring at the circuit level would require 13 points. This would avoid recircuiting non-lighting circuits from Lighting panels

c. Lighting monitoring at the panel level would require 1 point. This may require recircuiting non lighting circuits away from lighting panels.
d.

e.
f.

6. Recommended Mechanical Control Points:

o (oo |To|w
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CCYOLING PLANT Building Name:
Retro-Commissioning Safety Hazards:
Lockout / Tagout Yes__ No
Falls ! Trips / Overhead| Yes___  No__
Extreme Room Temp Yes___  No___
Hazardous Materials Yes__  No__ [Asbestos Mold Lead Other
Tag| Ci\ - L2
Type w HR W A HR W A HR W A HR W A HR
Compressor] A(C/R S A C R S A CR S A C R § A C R S
Manutacturer ’FM
Model Number| ETAADPDHO4X N
Tons, & ¢ YRS
Age
Temp/ Pressure gauges| Yes_ Noi Yes___  No___ Yes_ . No___ Yes__ No___ Yes_ No___
L
CHW Temp| Supply__Return -‘_ Supply Aeturn Supply____Retumn____ | Supply Return____ | Supply____ Retum__
CHwResetl OA L T L TR T&FT OA L T OA L T OA L T
Equipment Condition; 1 2 3‘4)5 1 2 3 4 5 1t 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Chiller Types Compressor Types CHW Resst Condition
W - Water Cooled A - Absorption R - Reciprocating DA - Outside Air 1. Non-functional/Replace 4. Functional / RetroCx
A - Air Cooled C - Centritugal S - Screw L - Load 2. Functional / Replace 5. Functional / New
HR - Heat Aecovery T - CHWR Temp 3. Functional / Repair 3.+ 4. Repair / RetroCx
Heat Rejecticn
Cooling Towers
Tag Age Quantity & Capacity Fan Control Flow Control Waterside Econ. Condition
¥ @ Tons _ _Constant __ VFD __Constant __VFD __Yes __ No 1 23 45
___Cells __Two Speed QA Temp____
Tag Age Quantity & Capacity Fan Control Flow Control Waterside Econ. Condition
# @ Tons ___Constant _ VFD . Constant __ VFD __Yes __ No 1 23 45
__ Cells __Two Speed OA Temp____
Condensing Units
Tag Age Quantity & Capacity Fan Control Condition
#__@__ _Tons __Constant __ VFD
__Two Speed 123 45
Tag Age Quantity & Capacity Fan Control Condition
#__@___ Tons Constant __ VFD
__Two Speed 123 435
Small Condensing Units
Tag Age Type Quantity & Capacity | Compressor Control Condition
# @ ___ Tons |[_ Constant _ Digital Small Condensing Unit Type
Two Speed 1t 2 3 4 5 [OR DryCooter
C - Condeansing Linit
Tag Age Type Quantity & Capacity Fan Control Condition EC - Evaparative Cooling
o @ Tons |__Constant __ Digital HP - Air o Air HP
Two Speed 1 2 3 4 5 |ss- MiniSphSystam
— VAF - Vanatle Relrig. Flow
Tag Age Type Quantity & Capacity Fan Control Condition WU - Window AC
#__@ ____ Tons __Constant __Digital
__Two Speed 123 45
Tag Age Type Quantity & Capacity Fan Control Condition
#_@__ _Tons __Constant __Digital
__Two Speed 1.2 3 45

-




HEA NG FLAN |

Retro-Commissioning Safety Hazards:
et

Lockout / Tagout
Falls / Trips / Overhead
Extreme Boiler Room Temp

High Press Steam present
Hazardous Materials

Yes_ No___
Yes___  No__ _
Yes_ . No___
Yes.__  No____
Yes___ No___

Asbestos

Building Name:

Mold

Other

Tag

Type
Fuel

Manufacturer
Model Number

Capacity (mbh/lbsh)

Age

Delivery Temp/Pressure
Return Temp

Steam Trap Type

Steam Trap Condition
Breaching Type

Breaching Condition
Boiler Condition
HW Reset

Fuel Type

B - Bio

C - Coal

E - Electric

FO2 - Fual Q122
FOG6 - Fuel Qil¥s
NG - Natural Gas
P - Propane

Notes / Potential ECM's:

B C E FO2 B CE FO2 B C E FO2 B C E FO2
FO6 NG P FO6 NG P FO&6 NG P FO6 NG P
TS F&T IB OB TS F&T 1B OB TS F&T B OB TS F&T IB OB
DT PT OT DT PT OT DT PT OT DT PT OT
1 2 3 5 1 2 3 5] 1 2 3 5 i 2 3 5
BRK B35S GAL BRK 5SS GAL BRK S8 GAL BRK S5 GAL
PLA AL PLA AL PLA AL PLA AL
1 2 3 5 1 2 3 5 1 2 3 5 1 2 3 5
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
OA L T OA L T OA L T A L T
Steam Trap Type Breaching Type HW Reset Condition
TS - Thermostatic BRK - Brick / Block OA - Outside Arr 1. Nen-funclional/Replace
F&T - Float and Thermostatic S8 - Stainless Steel L -Load 2. Functional / Replace
IB - Inverted Bucket GAL - Galvanized Steal T-HWR Temp 3. Functiona! / Repair

OB - Open bucket
DT - Disk Trap
PT - Piston Trap
OT - Orifice Trap

PLA - Poly, PVC, CPVC
AL - Aluminum AL29-4C

Note: ALL larger condensing boilers
(>1000 MBH} MUST use AL29-4C

4. Functional / RetroCx
5 Functional / New
3 + 4. Repair / RetroCx

__sa:jg:-é%«a > Hw Y




AIRSIDE INFORMATION

Retro-Commissioning Safety Hazards:

Lockout / Tagout Yes_ No___

Falls / Trips / Overhead Yes__ . No___

Extreme Mech Room Temp Yes___  MNo___

Hazardous Materials ves¥. No__ |Asbestos

Mold L

Building Name:_ 1} Z—

Lead

Other

Air Handling Units

Tag Manufacturer | Type | Supply Fan HP VFD__ Ac]::'ll Source "’I';L\:: Controls Dgc pE Energy
ENWV MC-QUN‘I F—'/ C. Return Fan HP VFD___ |Preheat I\lJEGH;Yr 2 3 |Setbacks| P SA T L
Model # | 7 CFM Cooling |cHwox | 2 3 | pev | v w | RAWA
Condition @ 2 5 % QOutside Air| Reheat IEGH; 2 3 |Airside Economizer| Y N
For Local AHUs Only: |4 of units: Avg Capacity: Tons CFM czl:t‘:ol CV Int 3SPD VFD

Notas/Potential ECMs: AR~ we Aol -Fﬂﬁ | yErR— 59"' wWIbE vt

By

AHU Valve DbC E
Tag Manufacturer | Type | Supply Fan HP VFD__ Coil Source Type Controls H P Energy
Con - FI \ E HW Recov,
A nq et Ay C Return Fan HP VFD__ |Preheat | "1 | 2 3 |Setbacks| P SA T
Model # CFM Coofing |CHWOX | 2 3 | pev | v n | 30 WA
. . . E HW . .
Condition 1 2@ 5 % Outside Air Reheat | \\~"er | 2 3 |Airside Economizer| v N
For Local AHUs Only: |# of units: Avg Capacity: Tons CFM C::-lot‘:-vol CV Int 3SPD VFD
Notes/Potential ECMs:
| AHU Valve DDC E
Tag Manufacturer | Type | Supply Fan HP VFD_ Coil Source Type Controls H P Energy
4y P Recov.
c E,PM MC &)M F/ C Return Fan HP VFD__ |Preheat SG H;\.'r 2 3 |Setbacks| P SA T
- ) I
Model # CFM Coofing {chwox | 2 3 [ pev | v n | BoWA
e . . E HW o .
Condition 12 5 % Qutside Air Reheat NG sT | 2 3 }Airside Economizer| v N
For Local AHUs Only: |# of units: Avg Capacity: Tons CFM C:::,t:vol CV int 3SPD VFD
Notes/Potential ECMs:
Central AHU Type Local AHU Type Source Setbacks
CAV - Constant Volume 2P FCU - 2 pipe FCU E - Electnc P - Static Prassure Reset
DD - Bual Quct 4P FCU - 4 pipe FCU HW - Hol Water SA - Supply Arr Reset
HV . Heatng and Vent Unit ACB - Aztive Chilled Beam NG - Natura Gas T - Unoceupied Space Tamp
MZ - Mulizone CRAC - Computar Rocm AC 8T - Steam Energy Recovery

§Z-Sngle Zare

VRH - Var V3l w Rezheat

VPFP - Var, Vol w Parallel FP Bosss
VSFP - Var Vol. w Seres FFP Boxes
YVVT - Var Yol VYar. Temp

ch—l/Z/.% Lieo,

McBvnay F/C—

GSHP - Ground Source HP

HP - Airtc Air HP

PCB - Passre Chilled Beam
PTAC - Packaged Terminal AG
S5 - Mini Split Systemn

VRF - Warable Refrig. Flow
WU - Window AC

WSHP - Water Source HP

CHW - Chilled W ater
DX - Dwect Expansicn

Controls

DOC - Dirzct Dgeal Contrais

E - Electric;Lacal
H - DDC Fnaumarc
P - Pnaumatc

RA - Runaround Locp
WA - Wraparound Loop
EW - Enthaipy VWhesl

PL - Plate Heat Exchanger
Flow Cantro!

CV - Constant Volume

Int - Intermment

3SPD - 3 Speed Control

VFD - Vanable Frequency Orve

@ RaAmo b,



sunding Name:;

AHU
FJ\RE&V Manufacturer | Type | Supply Fan HP VFD_ Coil Source Type Controls H P Energy
R\,\;? MM Return Fan HP VFD__ |Preheat I\IJEGHSM'IF 2 3 |Setbacks| P SA T Recov.
Model # CFM Cooling (cHwDX | 2 3 | Dev | v n | RAWA
Condition 1 2 3 4 5 % Outside Air Reheat | thH;"’r 2 3 ]Airside Economizer| v N
For Local AHUs Only: |# of units: Avg Capacity: Tons CFM ] CV Int 35PD VFD
pacity Control
Notes/Potential ECMs: w\{ e,m ‘EE%
e [CO
AHU Valve DDC E
Tag Manufacturer | Type | Supply Fan HP VFD__ Coil Source Type Controls H P Energy
. E HW Recov.
‘FCU 9 MC— GN\\’ Return Fan HP VFD__ |Preheat ne sT | 2 3 Setbacks| P SA T
BT . RA WA
Model # CFM Cooling |CHWDX| 2 3 ocv Y N EW PL
Condition i 2@ 5 % Qutside Air Reheat SGH;‘!I, 2 3 [Airside Economizer{ Y N
For Local AHUs Only: |# of units: Avg Capacity: Fons CFM cz':t‘:_";l CV Inl 3SPD VFD
Notes/Potential ECMs: |\ JO CauROL- I UUB—-/':?- F‘EBF&ZM jn.)(g
AHU Valve DO
Tag Manufacturer | Type | Supply Fan HP VFD___ Coil Source Type Controls QI'-% Energy
R 3
W-.\ M(_a’w A\,\U Return Fan HP VFD__ |Preheat IEGH:!r 2 3 |Setbacks| P SA T ecov
3 ~ RA WA
Model # Z S | Z-'DD\/ CFM Cooling @E‘)i 2@®| bpcv Y @ EW PL
Condition 1 2 3(49)5 % Outside Air AReheat SG@ 2@ Airside Economizer @N
For Local AHUs Only: |# of units: [ Avg Capacity: Tons CFM CE:,:oI @Inl 3SPD VFD
Notes/Potential ECMs:
AHU Valve ObC E
Tag Manufacturer | Type Supply Fan HP 7: VFD__ Coil Source Type Controls H P Energy
R 5
bﬂﬂ\ A\L C¥AL- | Return Fan HP VFD__ |Preheat SGH;YI. 2 3 |Setbacks| P SA T eeov
Model # CFM Cooling |cHwDX| 2 3 [ pev | v n | RAWA
Condition 1 2 3 @5 % QOutside Air Reheat IE GH;. 2 3 |Airside Economizer| Y N
For Local AHUs Only: |# of units: Avg Capacity: Tons CFM cglr::‘:fol CV Int 3SPD VFD

Notes/Potential ECMs: G YL X 5' wibe X 4 DEEE @L‘

Central AHU Type

CAV - Consians Valume

DD - Dual Duct

HY - Heatng and Vant Unit

MZ - Muttizane

SZ - Single Zane

VRH - Var. Yol w Rehaat

VPFP - VVar Vol. wParalle FP Baxes
VSFP - Yar Vol. w Seres FF Boxes
VVVT - var Vol Var Temp

Local AHU Type

2P FCU - 2 pipe FQU

4P FCU - 3 ppe FCU

ACB - Actve Chilled Beam
CRAC - Ccmputer Reem AL
GSHP - Ground Source HP
HP - Airto Air HP

PCB - Passive Chiled Beam
PTAC - Packaged Terminal AZ
S5 - Mim Spht System

VRF - Variable Refng. Flow
WU - Window AC

WSHP - \Water Source HP

Source

E - Elecirc

HW - Hot Water

NG - Natural Gas

ST - Steam

CHW - Chilled Water
DX - Direct Expansion

Caontrols

DODC - Direct Digita! Controls
E - ElectncLocal

H - ODCPngumate

P - Pneumatc

Setbacks

P - Stalic Pressure Reset
SA - Supply Ar Reset

T - Unoccupied Space Tamp
Enerqy Recovery

AA - Runarocund Losp
WA - Wraparound Logp
EW - Enthalpy Wheel

PL - Plate Heat Exchanger
Flow Cantrol

CV - Constant Volume

Int - Inteminent

3SPD - 3 Speed Contrat

VFD - Vanaole Frequency Drve

Y 4L Lager! DAYA-Cati-
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ENERGY- ICS RETROCOMMISSIONING & DDC UPGRADE
JEB LITTLE CREEK - FORT STORY, VIRGINIA

Part 6 - Attachments
Base Bid - Building 3144

1. Initial Building Survey Data
2. Building Plans
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CONTRACT NO. N40085-12-D-1703 FY16 SPECIAL PROJECT RM14-1272 JACOBS PROJECT No: FOW98947

TASK NO. 0032 ENERGY - ICS RETROCOMMISSIONING & DDC UPGRADE
JEB LITTLE CREEK FORT STORY
PHASE | FACILITY INVESTIGATION SUMMARY REPORT

Date of Visit: 11/9/2015 Building No. 3144
Building Name: Operations Administration Facility Type: Admin / Maint / Training
Facility Manager: Lavern Rushin Jacobs CX Lead: Ross Watson
Building Monitor: BMC Rio Brown Jacobs CX Junior: Andy Huynh

Jacobs Mech Engineer: Trevor Behar

Jacobs Elec Engineer: David Williams

1. Facility Investigation Narrative:

Description:

The building is located in the north side of the base. The single story building is used as an area to facilitate operations, administration, and training
for the Beachmaster Unit 2. The facility is about 32,000 square feet.

Facility Usage History:

The facility appears to have been developed as an equipment repair facility with administration support.

Renovation History:

Several of the building interior spaces have been redesigned to provide more offices and living quarters within the facility. The space has been
heavily retrofit above the ceiling with loose wires and mechanical systems in disarray.

As-Built Documents:

Control Drawings, Floor Plans & TAB documents were downloaded from the BAS when available. Jacobs was unable to verify the accuracy of the
documents. During performance of SOW of phase 2, as-built documents will be revisited.

BM / FMS Knowledge:

Lighting occupancy sensors do not operate within the corridors and are manually turned on. Portable AC units are installed within certain spaces to
make-up for the lack of cooling (26 installed, see picture). The space is occupied for 24 hours a day with about 20 occupants during the night to 160
during the day. Offices in between the bays lack cooling and air circulation. The corridors are warm due to the lack of diffusers. The facility lacks
emergency back-up power sources, and there has been reports of numerous power outages. There is a lack of heat removal and ventilation, which

O&M Procedures:

Preventive maintenance is not being performed in a consistent or comprehensive manner. In most cases, any preventative maintenance performed
is done when addressing emergency maintenance/repair calls.

HVAC Description:

The facility consist of a chiller and steam to hot water heat exchanger to provide cooling and heating from three air handlers that are multi-zoned.
The multi-zone splits the supply duct into multiple ducts with actuators to control the amount of supplied air to each zone. The air-handling units
are served by a single dual temperature coil which provides heating or cooling depending on the season. The chiller has a single pump to circulate
water. The steam hot water system also has a pump to circulate hot water. The air handlers require compressed air for electro-pneumatic controls.

DDC Description:

The chiller, steam heat exchanger, air handling units, and heating ventilation units are on the DDC. The units run based on temperature satisfactions
from the thermostats.

Lighting Description:

Lighting consists of alarge amount of 2x4, diffuser lay-in and 1x4, T8 fluorescent fixtures . High bay metal halide fixtures have just been installed.
There are a few incandescent pendant mount, 2x4 and 2x2 diffuser lay-in fixtures also used. Exit and emergency lighting is well placed. Fifty
percent of these have been replaced with new LED units. Motion sensors are installed in some office and aisle way areas. it is reported that lamps
are burning out frequently.

Equipment Deficiencies:

Some of the air handling unit dampers for outside air do not modulate. Insulation above ceiling tiles have been tampered and not
sufficient. Heating ventilation unit HVU 3A is inoperable with an open fan panel. The HVAC systems have not been maintained properly, in part due
to poor accessibility.

Other Information:

The single story building was constructed with a metal pitched roof with shingles. The shingles seem to be a new addition due to potential past roof
leaks. The facility also has three bays where training takes place for mechanics. There seems to be a minimal amounts of penetrations for
exhausting air. The building pressure is questionable.

PAGE NO. 1 of 2



CONTRACT NO. N40085-12-D-1703 FY16 SPECIAL PROJECT RM14-1272 JACOBS PROJECT No: FOW98947
TASK NO. 0032 ENERGY - ICS RETROCOMMISSIONING & DDC UPGRADE
JEB LITTLE CREEK FORT STORY

PHASE | FACILITY INVESTIGATION SUMMARY REPORT

Date of Visit: 11/9/2015 Building No. 3144
Building Name: Operations Administration Facility Type: Admin / Maint / Training
Facility Manager: Lavern Rushin Jacobs CX Lead: Ross Watson
Building Monitor: BMC Rio Brown Jacobs CX Junior: Andy Huynh
Jacobs Mech Engineer: Trevor Behar
Jacobs Elec Engineer: David Williams

2. ECM Study Recommendations: Priority

a. Insulate above ceiling to minimize heat transfer between ceiling plenum and occupied spaces.

b. Replace Hot Water and Chilled water pumps for higher efficiency motors.

c. Replace pneumatic controls with electronic controls

d. Insulate Pump Heads

e. Remove 25+ portable coolers, see picture, by replacing air handling units with VAV system.

f. Add motion sensors to control lighting where not now done.

g. Replace all lighting with LED fixtures. Use existing circuits and switching.

ECM PRIORITY CODES: H. High potential for energy savings and low implementation or maintenance costs.

=l = == B = = B S

M. Some energy savings and average implementation or maintenance costs.
L. Low potential energy savings and/or high implementation or maintenance costs.

3. Systems Requiring Retro-Commissioning
a. Chiller

b. Air handling units
c. Steam heat exchanger

d.
e.
f.
a. Cleaning coils for chiller and air handling unit 2
b. Correct the actuation of outside air dampers in air handling units 2
c. Relamp building with new lamps and ballast to avoid constant replacement. 2
d.
e.
f.

CORRECTIVE ACTION CODES: 1. No / Low Cost Corrective Actions
2. Equipment Repair and System Modifications

3. Capital Improvement Recommendation

5. Recommended Electrical Control Points:
a. Lighting monitoring at the switch level would require approximately 65 points.

b. Lighting monitoring at the circuit level would require approximately 45 points. This would avoid recircuiting non-lighting circuits from Lighting panels
c. Lighting monitoring at the panel level would require approximately 4 points. This may require recircuiting non-lighting circuits away from lighting panels.
d.

e.
f.

6. Recommended Mechanical Control Points:
a. Add HVU-3A into the DDC

b. Return air temperature for all units
c. Replacing all Pneumatic Controls points
d.

e.
f.

PAGE NO. 2 of 2
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NAB Little Creek DO-2 ECM-004A
Project: 540044

Building 3144

SECTION 15910N - DIRECT DIGITAL CONTROL SYSTEMS

SUBMITTALS:

PostTABs

Controls Contractor:

Thermo-Trol Systems, Inc.
504 Viking Dr.
Virginia Beach, VA 23452

757.428.4646
757.428.4030 fax




East Coast Test & Balance, Inc.
824 Chris Court, Chesapeake, Virginia 23322
(757) 410-3337/ fax (757) 410-3338

Post-Construction Test Report

Project: Building 3144 - Amphibious Ops

Contract # NABLC DO-2 ECM-004A

Naval Amphibious Base, Little Creek

Virginia Beach, Virginia
Date: May 6, 2009
Prime Contractor; NORESCO

Westborough, Massachusetts

Controls Contactor: Thermo-Trol Systems, I nc.

Virginia Beach, Virginia




East Coast Test & Balance, Inc.

General Notes
Building 3144 - Amphibious Ops
System Date:  5/6/2009

AHU-3A

1) Inside of unit 1s very dirty.

2) Urur 15 operating (@ 100% outside air.

3) Drive helt is about to break.

4) Outside air damper blades are not operaang properly. One of the three blades 15 stuck in the open

position. Cutside air can not be propedy set on unit,

5) Filters are dirty.

AHU-3C

1) Inside of unit 1s very dirty.

2) Return damper 15 stuck at 20% open. May be a problem with the linkage.
3) Unit is operating (@ 100% ourside air.

4.) Filters are dirty.

AHU-3D

1) Inside of urut is very dirty.

2) Dxive belt is about to break.

3) Unit 1s operating (@ 100% return. {no outside air)

MNone of the iterns found during preTABs have been addressed as of 5/6/09.



East Coast Test & Balance, Inc.

Air Handler Test Data

Project: Bldg. - 3144 Amphibious Ops Date: 5/06/09
System: AHU - 3A Location: Ceiling

Fan Information
Fan Manufacturer: McQuay

Fan Model: LM1L108CiH
Serial No.: 3TG00472-06

Design Actual
Total CFM _ Not Given 3,503
Min. O.A. CFM ' Not Given 3,503
Return CFM ) Not Given 0
Discharge Pressure (ESP/TSP N/A N/A/ N/A
Suction Pressure (ESP/TSP)H N/A -24" 1 40"
Fan Static Pressure (ESP/TSP) Not Given 24" / 40"
Fan RPM ' Not Given 1,015
Fan Sheave & Shaft Size 6" OD.x1 1/8"
Shaft Center to Center 28 7/8"
Belt Quantty / Size 1-51.730

Motor Information

Motor Manufacturer: Magnetek
Motor Model No.: 6 - 357720 - 01

Design Actual
Motor H.P. 3.00 3.00
Frame N/A 5182T
Amperage 45 3.6/38/39
Voltage & Phase 460/3/60 469 / 468 / 470
Motor RPM 1,745 1,759
Motor Sheave 8 Shaft Size 1VP50 <1 1/8"
Service Factor 1.15
Filter Quantity / Size 6/16" x25" x 2"

Remarks: See general notes pape,




East Coast Test & Balance, Inc.

Air Handler Test Data
Project: Bldg. - 3144 Amphibious Ops Date: 5/06/2009
System: AHU - 3C Location: Ceiling

Fan Information

Fan Manufacturer: McQuay
Fan Model: LML106CH
Serial No.: 3TG00665 - 06

_ Design _ Actual
[Total CEM ~ | NotGiven 1,612
Min. OA.CFM Not Given 449
rRenggQFM. it Not Given 1,163
Discharge Pressure (ESP/TSP) N/A 53"/ .53"
Suction Pressure (ESP/TSE) N/A -.09" / -.56"
Fan Static Bressure 3 Not Given 62"/ 1.09"
Fan RPM T Not Given 1,081
Fan Sheave & Shaft Size 5 3/4"OD.x1 1/8"
Shaft Center to Center 24 1/4"
Belt Quantity / Size. 1-5L620

Motor Information

Motor Manufacturer: Magnetek
Motor Model No.: 8 - 349937 - 02

Design Actual
Motor HP. j 1.50 1.50
oo —— N o
Amperage T 2.6 22/24/22
Voltage & Phase. | 460/3/60 471 / 470 / 470
Motor REM 1,745 1,781
Motor Sheave & Shaft Size 1VL40 x 7/8"
Service Factor S 1.15
Filter Quantity /Size 6/ 16" x 20" x2"

Remarks: See general notes page.




East Coast Test & Balance, Inc.

Air Handler Test Data

Project: Bldg. - 3144 Amphibious Ops
System: AHU - 3D

Date: 5/6/09
Location: Ceiling

Fan Information

Fan Manufacturer: McQuay
Fan Model: LML108CFH
Serial No.: 3TG00473 - 06

Desipn Actual
Total CFM Not Given 2,106
Min. Q.A. CFM Not Given 280
Return CFM Not Given 1,826
Discharpe Pressure (ESP/TSP) N/A N/A / N/A
Suction Presstire (ESP/TSP) N/A 23" ] 37"
Fan Static Pressure (ESP/TSP) Not Given 23" /37"
Fan RPM ' Not Given 808
Fan Sheave & Shaft Size 5 5/8"0D. X 1"
Shaft Center to Center 25 1/2"
Belt Quantdlty / Size 1-AG8

Motor Information

Motor Manufacturer: Magnetek
Motor Madel No.: 8 - 349287 - (02

Design Actual
Motor H.P. 2.00 2.00
Frame N/A 145T
Amperage 3.2 26/26/25
Voltage & Phase 460/3/60 471 / 470 / 472
Motor RPM 1,745 1,784
Motor Sheave & Shaft Size 5 1/4"0D. X 7/8"
Service Factor 1.15
Filter Quantity / Size 6/ 16" x 25" x

Remarks: Sec peneral notes page.
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SD-06 PVT Reports

PVT Reports




Bullding

MZAHU-3A | MZAHU.3D
PERFORMANCE VERIFICATION TEST

System: Rug Conditions

Date: L[ /Bj :‘ 9

scheduled occupency. During optimal start up the

response.

System loop tem Response Teost Mothod Observad Responss InttlalTste
Zone Schaduled The DDC system shall enabia the AHU based upon | Configure time of day and day| - ’ /
Occupancy zone scheduled time of day and dey of week including| of wask enable schedules (-Yti» -5 f‘ [ /-; ';b
holidays Thers shall be provisions for manua) and Ineuding holidays far zones, J 7
timed overrides thal may enable equipmant outside of | Initiate schedules and observe [-'
the normal schedule system rasponsa. C(_M
AHU enable based | The DDC sysiam shall enable the ARU based upon a Initiate & cooling requast - o
upon Cooling éauolmg request form 2-{edi-reraamunoccupied  |{during unoccupancy) from two € ente NG TS L/A 5y, /&-‘(
Requests from zonas {as indicated in the zone section of this or more zones and observe - "
Unoccupied Zones documant system response HE AW SRS (.
Zona Unoccupied | The DDC system shah alsc enable the AHU, anytime | Set system ta "Unoccupied-,
Overrida an occupant depresses the unoccupiad averride Deprass space tamperaturs » 1
button (located on the [osal space temperature occupied overmride bution and WVER - I:a) W
sensor) during uncccupled periods of ime. When the| obsarve systam rasponse
override bution is depressed, the AHU and associated / ~
zones will run in the occupied mode of operation for {0
60 min. {ad) ) <
Zong Scheduled The OOC sysiem shaii enable tha AHU based upon | Set system to "Optimal Start - -
Optimization zane calculated optimal start up pariod befors tha | Lip™ mode and obsarve system ey ‘l"“bq} Lt
Ths (o3

cutside alr damper is o remain closed.

Unoccupied Period Quring the unoccupied panied which 1s frae of rn Sel sysiem 10 "Unoccupied” , . . v o
free of run requasts | requests, the associated AHU and zones shall remain | mode and free of run requests J’CP.Y { l"@.) -__15}"&’1 <
off and no requests for Chilled Water systam operation;  isted above and observe = {04- f / /—, E-’;-j
shall be broadcasted system response. | Rt A i
MZAHU-3A | MZAHU-3D
PERFORMANCE VERIFICATION TEST
System: Safety Clreuit Shutdown
System loop Expected System Respones Yest Methiod Observed Response Inkial/Tate
Safety Circuit The DDC system shall monitor the freezestatismoie- | Set the Safety Circuit to alarm [, _ ry o l\ s
Shuldown datector safety circuit and shut down the unitin and |and observe system response W e L J/} 4'3D -
alarm zondition and generals an alarm at the operator B
workstation. i
Safety Circuit Tha Safaty Circult shall be hard wire inleriocked to Manualty trip the Freezestat or 2 . o)
Shuldawn shutdown the Supoly fan and will require a marual | smoka detector and obsarve USSP ETY 3 +30 p
resel from the freezestat and/or smoke datestor system response, Verify 9%.; Af"
manual resst is in place H
Safety Circuit If tha Supply Fan has tripped OFF on the Safety  |Set supply fan to tripped on thel ¢ . Ay £
Shiutdown Clreuit, the DOC system wil command the healing salely circuil and observe V‘\'E L % +3D

valve 100% (adj.) open, diaabis the supply fan, and all

system response

‘//A/a?

outside air dampers shall close

PR 3A wAS TESTED , 20 (415 S8NE 00Lam. Wip A FAm

MZAdU - nd~ AV - ecend- cu 2

3144-080909-PVT

(34,3¢, 20)

MZAHU-3A | MZAHU-3D
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MZAHU-3A | MZAHU-3D
PERFORMANCE VERIFICATION TEST

tam: Su, Fan Control & Alamml
Systom loap Expected Systom Reaponse Teot Method Observad Responas D3
AHU Supply Fan | The DDC system shall start/siop the AHU Supply Fan|  Enabla the system and
Stari/Stop once Run Conditions are mat and sufficient defay Is observe systam respanse.

L

allowed for VAV damper(s) to open, or position
toedback of AHU damper(s).

NiA

HiR

| AHU Supply Fan

When the DDC system commends the Supply Fan on,

See above tost

I

VFD Command | the VFD will modulate to maintain the Static Prassure
i contral algorithma. The Supply Fan VFD speed shatl Ji i
! ! not drop betow 30% (ad.). MIIA | "4
Supply Fan The Supply Fan shall operate continuausly as long as See above test ,
Operation fun condiions are met rh» A
Supply Fan To prevent short eyeling, the supply fan shalf have a 3 See above lest, =
QOperation min. (adj.) minimum runtime, A rJ ':C
f_AHU Supply Fan | Tha DDC systam shall continuously monitor the onjolf Manually set the supply fan
Fallure status of the supply fan. I 2 Joss of fan siatus ccours | status 1o “ofi” for 30 sec. (adj.)

for 30 sec. {adj.) while the fan is commanded o run
an alarm shal! be generated ai the operaler

while it is commandad on and
ohserve system response

VE i 2

fhsta

Hand

AHU Supply Fan In

The DDC sysiam shall cantinuously monitor the on/off
status of supply fan, I a etatus of "on" occurs for 10
sec. (adj.} while the fan is commanded off an afarm

shall be gencrated at the operalor workstation,

Manually set the supply fan
status fo "on * for 10 sec (ad) )
while It is commanded off and

observa sysiem respanse

rnip
N T4l=Tta D)

s

3144-080908-PVT

MZAHU-3A | MZAHL-30

11/18/2008
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MZAHU-3A | MZAHU-3D
PERFORMANCE VERIFICATION TEST

tem: Dual Temp Su, Alr T -] int ization & Alarmin
System loop Expected Systam Responss Test Mothod Qbserved Response [nttialiDate
Cooling Supply Air The DDC system shall monitor the supply alr Qbserve that the system
Temperature temperature and shall maintain a supply air maintaing SBF (ad).) supply ai - (‘/"‘-
Optimization termperature reset based on zons coaling lamperature setpoint initially S‘_g F‘ .
requirements. The setpeint will ba calculsied every 5 ‘//’S" { f_‘,‘?
min, {ad].}. The supply air tamperatura setpoint shaf!
be SEF (ad}) initially,
Cocling Supply Alr As cooling demand increases, the setpoint shall Set 1 {ad].) or more zones in S0 L-_-) i
Temperatura Incrementally reset down to a minimum of 55°F {adj.). tnax cooling to request a V‘\: UL d-c
Optimization greatar cooling demand to the .:; _'; . F:

VAVAHL and observe system
response

Coeling Suppiy Alr
Temperature
Optimization

As cooling demand decraases, the sefpeint shall
incrementally reset up to a maximum of 60°F ladj }.

Set all zones to be satished to
regest no cooling command
ond observe syaiem response

SEL 16

Lo =

?-ZL
Uz

The DDC system shall monitor tha supply air

Observe that the sysiem

Heating Suppiy Air X -
Temperature temperature and shall maintain a supply air maintaing B0°F {adj.) supply air] L‘Lfk’. fi7ic ﬂ R
Oplimization temperature reset based on zone Heatling temperature setpoint initialy

requiremants. The setpoint will be calcu'sted avary 5 ~ . V
min, (adj.). The aupply air temparature setpoint shall F / i
be 90°F (ad) ) initially. (0 /Y

Heating Supply Air As heating demand increases, the satpoint shait Set 1 (ad].) or more zones in — - Yoy
Temparature incrementally reset up o a maximum of 1J0°F (adj ) max cooling to requast a (A2 ﬁ fled) ’_r s e
Optimization freater coaling demand o the ity 6/

VAVAHU and abserve system 1. -
rBsponse. / /4 f pet

Heating Supply Air As healing demand decreases, the satpoint shall | Sat all 2ones (o be salishied o - - -
Temperature incrementally resal down to a minimum of 80°F {ad} ) reqest no cocling command Le-n { F‘C}? (//,:,’.f&- Vi
Optimization and gbserve system response W(_f/ ,‘.;‘;;\'

High Supply Air

30 min_(ad)) after fan operation and the supply air

lamperature 5°F {adj ) above

Manuaily set the supply air

& LJ"\FLW‘

f// s

Temporarily change 30 min
tima deley to generate alarm

neadad

Tempesaiura temperature is 5°F (ad] ) or grealer above the selpiont
Alarming an alarm shall be genarated st the operator the cument setpoint, Observe )
warkstation system response, Tempotanily M By |
changa 30 min. time delay to Vtﬂ) | ! e Z
generate alerm i needed -
Low Supply Air 30 min. (adj ) after fan operation and the supply air Manually set the suppiy air ]
Temporatute | temperalure is less than 45°F (ad) } an alarm shah be | lemperature below 45°F (ad] ) M F /,,/’
Alanning generated ai the operalor workstation Observe system response, A

Vi 216D

it

3144-060908-PVT

MZAHU-3A | MZAHU-3D

11/18/2008
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MZAHU-3A | MZAHU-3D

PERFORMANCE

VERIFICATION TEST

System: Dual Temperature Cooling

Expgctod System Responss

Tast Mathod

Dual Temperaturo
Cooling Mode

The DDC system shall measura the suppiy air |
temperature and modulate the valve to mairtain its
coaling selpoint. When the suppiy air tempenatura is

above tha cooling sedpoint, and the dual femperature | temporalure waler supply lass

waler supply is Jess than 60°F (ad}].). and the outside

temperature above the cooling

Manually set the supply air
selpoint, and the dual

than 60°F (adj.), and the

air temperature is greater than88*F (adj.) and the fan
is on the vatve shali modulate open.
SN

than §8°F (ad].), and the fan

Bir ternparature graater,

en and obssrve system
iz 5 response

e
St

Dual Temperatura
Coaling Mode

| When the supply air temperatura I& below the coolann'i

totpoint, or the dual temperature is graater than §0°F
(adj ). or the cutside air is fess than 50°F {ad).}), or the
fan is off the valve shall modutate closed.

temparature below the cooling
lemperature water supply lass

outside air temporature graater,
than 50°F (ad)), and the fan

Manually set the supply air
setpainl. and the dual
than 60°F (adj.). and the

on and observe sysiem
response

9///.:'1/.-.77

Dual Tomperature |
Cooling Mode

Vhen the supply alr temperature i8 below the cooling

setpaint, or the dual temperature is greater than 60°F

{adj ], of the cutside air is f=as than 60°F {adj }. or the
fan is off the valve shall modulate closad

greater than 60°F {adj.), and

temperatura greater than 80°F

Manually set the dual
temperature water supply

the supply aic lamperature
ahove tha cooling setpoint,
and the outside air

{adj.), and the fan on and
observe system rasponse

3

s
/]

Dual Temperature
Cooling Mode

When the supply air lemperature Is below the cooling
selpoint, or the dual lemparature is greater than 60°F
{ad}}, of the outsida air is tess than 60°F (adj.), or the

Manually set the outside air
temparaturo less than 60°F
(adj ), and tha supply air

o |

fan is off the valve shall modulate clesed temperalure above the cooling
setpoint, and the dual Sz (‘//9/ M
temperaiuso less than B0°F
(adj.}. and the fan on and
obsarve system response
Dual Temperaturs | When the supply air femperature is below the cavling | Chsable the fan and observe Dﬂ / g -
Cooling Mode setpolnt, or the dual temperature is greatar than 50°F system response. [
(ad} ). or the outside alr is less than 60°F {ad].), ar the ey’ aj C/ / "/U
&

fan is off the valve shall modulate closed.

'y

3144-080909-PVT

MZAHL.3A | MZAHU.3D

111182008



MZAHU-3A | MZAHU-3D
PERFORMANCE VERIFICATION TEST

8 M1 emperaturs Haatl
System loop ste sponse Tast Mathod Observed Response InitialDate
Dual Temperaturs The DDC system shall measure the suppiy air Manually set the supply air L
Heating Mode temperature and modulate the valve to maintain its temparature below the heating éé_;—— 9

heating setpaint, When the supply air tamperatura i3
below the heating seipoint, and the dual temperaturs
waler supply is grealer than 70°F (ad) ), and the
outside air temperature is lass than '{?‘ {ad].} and tha
fan is on the valve shall modufale cpen

seipoint, and the dual
lemperature water supply
greater than 70°F {adj.), and
the outside air temparature
less than 2EF (ad).), and the
fan on and observe system
response

'\.K:\'E'”’l ‘f:D -
Sis TEPa SRS

e [y

N ProfuwLASEl
o Perd

LZ//&[ ,;7

Dual Temperature

When the supply air temperature is above the heating

Manually set the supply air

Heating Mode setpaint, or the dunl lamperature s less than 70°F  |lemperature above the heating \}é‘fbl = ;.{-D 5\§5 i, (3
{adj }, or the outside air is greater than 70*F (ad].). or setpoint, and the dual .
tha fan is off the vaive shall modulate clossd lamperature water supply [ZASS poriSE” L{Af{z}?
greater than 70°F {ad].), and - 3,
tha cutside air tsmperature DT\/ Yoo TED
lass than 70°F (ad] }, and the -z
fan on and observe system El
rasponge,
Dual Temperature | When the supply a7 temperature is above the heating Manually set the duai :
Heating Mode setpaint, or the dual temperature is less than 70°F tamparatura water supply less gLl
(ad) }. or the outsida air is greater than 70°F (adj }, or than 70°F (ad].}, and the S JINS
tha fan is off the valve sha!l madulate closed. supply air temperature balow ('./ A,/ ,;t;
the healing setpoint, and the | = LI 5C [V

oulside air ismperature less
than 70°F {d}.), and tha fan
on and observe system
response,

Dual Temperature
Heating Mode

When the supply air temparature is above tha heating

setpaint, or the dual lemperature is less than 76°F
{adj ), o the outside air is greater than 70°F (adj.), or
the fan ig off the valve shall modulate closad

temperature greatar than 76°F
temparature below the heating

temperature greater than 70°F

Manually set the outside air
{2d) ), and the supply air
selpoint, and the dual

(ad}.), and the fan on and
observe systam response

cLay.s

—

_Cc

Dual Tamperaturs
Heating Mode

When the supply air temperature is above tha heating

{ad].), or tho oulside airis greater then 70°F {adj.), or

satpoint, or the dual temperature is less than 70°F

the fan is off the valve shall modulala closed.

Disable the fan and ebserve

system response,

D

=0

3144-080908-PVT
MZAHU-3A | MZAHU-3D

1N

872008

Seff



MZAHU-3A | MZAHU-3D
PREFORMANCE VERIFICATION TEST

System: Economizer
System loop Expected Systern Response Test Moth Observed Response [nitlalDgte
Economizer Contrat The ecanamizer shal! be enabied whanaver the Manualy set the outside air . >
outside air anthalpy is lass than Zﬁadj.)mﬁe‘ enthalpy less than 28 (adj.} et VS
o s Al Wit ey
m : oy
OATLES b S Pf- Capd ok
I TEL T status on
enn-
Emnomlzer Control | The DDC systam shall measure the-aene temperature Manually set the zone + = i - Fi t_-—
and modulate the economizer dampers cpen if the temperaiure greater than 2°F 5: ,,::::_ﬁ}; sFEr ‘&‘.9
Wempemurr.- is graater than 2°F (ad] } less than |  (adj ) less than the esstng . J — ; ( l,,//’c‘r Py
! selpoint snd observe system | A ysS Ar, ~d Rad o o 4
L A response.
L&
[Economizar Contro! | The DDC systam shall measure the zone lemperafure Manually set the zone - :;" 1
and modulate lha economizer dampers closed #the | temperature lass than 3°F | (=CetdrF =7
zane temperature is less than 2°F (ad).} less than tha |  (ed].) lass than the cooling | C ST Y_D (_'//
cooling setpoint setpoint and cbserve system S i T j 1 o Ff‘
reEponse. L A5+ o
Economizer Comml’{_ The economizer shall be disabled whenaver the Manualy set the outside air o2 r
outsida air enthalpy is greatar than adj.)or the | enthalpy greater than 28 (adj ) ) ;
l autside alr temperature is greater than the zone | and obsarve sytem rasponse. Dts;%ftcf D ’-//‘4 /03
e lemperature or the supaly fan status is off. F
Economizar Control The economizer shall be disabied whanever the Manually sel tha outside air &Qr\)
outside air enthalpy is greater than 28 (adj ) or the tamperatura greater than the s
outside ai temparature is graater than the zone | zone temperature and cbserve bl. WELC‘ID & /6/ P
tamperaturs or tha supply fan slatys is off. sylem response. ﬁ'
Ecanomizer Control | The economizer shall be disabied whenever the Manually set the fan siatus to | {“La’_ J 1=fe
outside air enthalpy is greatar thon 28 {adj.} or the off and observe system L:, (/7
cuiside air ismperatura is greatar than the zona response 0 (S M U"_ﬂ_’) f@/,_;?
! temperature or the supply fan status s off i
[Economizer Contral | The cutside air damper shall maintain a minimum | Varity that the outside air E e ATH S &5 | 2P
adjustable posilion of {adj.} open whenever | damper maintains a minimum Lo ; .
a led. ’ of 30% open during eperation, ' %{,‘ ,?
LA I e
MZAHU-3A | MZAHU-3D
PREFORMANCE VERIFICATION TEST
System: Minimum Outside Alr Ventilation Control
System loop Expected System Response Yest Mathod hegrved Respon Initial/Date
Minimum Qutside Al Duting occupled made and conditioins far sconomizer Manually command the unit on =p e Crp
Ventiation Control ode are unavailable the DOC system shall open-the» and observe system response V‘C AL /
7 oulside air damper, ﬁ/p yi
Mmnimum Outside Air] The outside air damper sholl closad and the return air Manually command the uni off r_:_--{? - .D p 2.
Ventilalion Conirol | dampar shall modulate opan when the unit is off-orm] and ohsarve sysiem responise, -f‘\- | s 7
; "-f /l?/{r,“?

3144-080508-PVT
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MZAHU-3A | MZAHU-3D
PREFORMANCE VERIFICATION TEST

System: Return Alr Temporaturs Alarming

Svatem loop cled Response TJest Method QObserved Respomss [nitlatDats
High Return Air 2 min. (adj.} after fan operation and the retumn air Manually se! the return air R
Temparaturs temparature is greatsr than 50°F (adj.} an atarm shall | temperature above 90°F (adj) L,{;‘]Z.(‘/’ f(.‘—‘? éf/{-
Alaming be ganarated at tha operator workstation, Observe sysiem response
Temporatily change 2 min. 4L/JE M 0/57
time delay to generate alarm if "
neadad
Low Ratutn Air 2min. (adj.) after fan operation and the retum air Marnually set the raturn qir . (‘
Temperature temperature is less than 45°F (ad).) an alarm shall be [lemperature below 45°F {adj ). Vez’{}:{ C’f_j e
Alarming generated at the operator workstation Observe system response / :
Temporarily change 2 min. pr{‘fdm A// !77
time delay fo generate alarm if
neaded.
MZAHU-3A | MZAHU-3D
PERFORMANCE VERIFICATION TEST
Systam: Mixed Air Temparaturg Alarming
Svetem loap Expscied System Response Jast Method Observed Responss lnitlaiDate
High Mixed Air 2 min. {ad].) aftar fan operation and the mixed air Manually set the mixed air o
Temperature temperature is greatar than 90°F (2d).) an slarm shall |temparaiure above 90°F (ady.). V’Cﬂ I ad] tﬁ - ,(15'
Atarming be generated at the operalor warkstation Qbserve aystam response &/ / ﬁr’
Temporasily change 2 min. 2] it
time dalay to generate atarm if /7/) d,,;}’,ﬁ;{ g !
naeded.
Low Mixed Air 2 min, (ndj.) atter fan operation and the mixed air Manually set the mixed air .
Temperature | lemperaturs is lass than 45°F (ad) ) an alamn shal be | temperatura betow 45°F {ad) ). u%{f;'{?; ﬁz{—
Alarming generated al the cperator workstation. Observe system rasponse, L//}b () -
Temporarily change 2 min, /
time delay tv generate alarm if /q W f2 5"'1 /
neaded. ”

| £~ ~Thebog
s MJ'

- Dwrier's:Represenialive’s Signatire 7 Date ~ |
i

e Tursd mad
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MZAHU-3A 5t
PERFORMANCE VERIFICATION TEST

5 eturty Fa ntrol & in
System ioop pecle t nsa TJest Mathod DErenred Rospongy lnilalData
HU Retum Fan | Tha Retum Fan shal be nterocked wih he 5 " Eraible he systam ang
Iﬂm | Fon mwl&ﬂﬁm:m_u_- Lowrpur verimey™ [, l
Ratum Fan To pravem short cycling, the retum fan shal have a 3 | Cisable the systempnor o3 | = ) E e .
Operstion mn (ad; ) minemum runtme min. {ady } muntme and EX “"’("r //
observa system response. S d /474 '7
MZAHLU Raturn Fan | Tha CDC system shafl continuously maneor the ool Manuaily set the ratern fan | r
Faiure Status cf tha ratum fan if @ los3 of fan staks oceurs | slalus 1o “of” for 30 sec. {ad) A—LAAA ;r;—
for 30 s8¢ (ndj) whis ths lan is commanded 16 run whie il is commandad on ang
a0 alarm shall ba genarated at the oparator obterva system responss, W T &
5 generiod at i opa s A =Yy) ///c.fa:}-
MZAHL Ratum Fan | The DDC sysiom shar conlinycusly montor e on/cff | Manually set tha ratm fan 4
in Hand Hialus gf-retum fan, f @ status of “on” gocurs for 10 | staus to "on ™ for 10 sec {eq)| ¥ HL/
s8¢ :nﬂ}wﬂamfanqcmmmdocuﬂmlhm whie if is commanded off and '
shoil ba g 2t on obsorve system rasponsa. | 4 A (17, c7) e 4
ML Toel 00 e BUaMeTIEST i,
MZAHUJA

PERFORHANCE VEHIFICATION TEST

Jest Methog Observed Responsy {niia\ ety
The GG System shal monfior b SuRply BT Cheerve thal the sysism -
lemperatwe and thall maintaln a supply nir |maintams S5'F (ad) ) supply ar
ternparature resot based on 2ona cooling lemperature satpoint nbally.
s The i will be calculaled every 5
“'»{:n\ 89].). Tho 3upply air femperature satpomt shar
- . _a S5F tad | innaty.
| Cocteg Supply Ax As coql mand ncreases, thw setpontsnal | Set 1 [ad;.) orman zones n
Tamzerature incremantaly down Lo a miricum of $5°F (ack)l | max cochng to request o
Optimizaton greater cooling demand to the
VAVAHU and obasrve sysiem
TAEOON 3. il
| Coakhg Supply AIr A$ Co0ling demand decrerses, P setpomt shatl Se! all zones In ba Eaushed 1o
Temparaturs meremertaly reseiup fo & maxamu BO°F (ady). | reqestno cookng commang
Optmization and cbsatve system respanss
Hantng Supply Ar The DDC system shak monicf the aupply ar - Tt (e systam ]
Temperaturs famperatire and shal mantain a supply air igh BO°F (@a).) supply ar
Cptirmization ‘emparalurg resel based cn zona HuHIng _Er;’t_g_mpotnt inkely
reg Tha satpoint wil be d evary 5 (_'_,L’ 1
min. {8d]) The supply air iemperaturg seipoim hal L9 i
be 90°F {ach | indaity s Fall ff/ l d
Heatng Supply Aif A3 heating demand mcrogses, e Scipont shall Sat 1(ad]} uﬁ'x"{a m% j
Tenparsire Incrementally raeat up 1o 0 maxkum of 120°F {ad,.} Tl conlng 1o mguest a Q i
Optmization greater cocling demind to the: 3 ]
VAVAHU and observe 3ystem r
_Isipanse
N
Heetng Supm Ait 1 As haalng cemand decreascs, the satpontsnail | Sat 2l zones 1 be safisied 101 .
l Te ¥ reset dSwh Lo 3 minmum of 80°F (ad)). | recestno cocling command “
[ Dplmnlnn and chienve sysiam rsponse ,
ot
{ High Supply Ar 30 mn. (adj ) a'ter fan operalon and the supply air | Mancaly seitha supply e | " 1
Tamperalre temperature is 5°F (ad] ) cr grealer atiove the setpion | temperaturs 5°F {ad } above LY
Alarming an w'arm shall be generated at the aparatar the cument satpoird. Dbserve T,
worksiation syatem responsa, Temporarily *
change 30 min. time delay o
Penarte aamm I naeded. N
i
Low Supply Alr 30 run, {8d) } nfler (an operation and the Supply e ! Manualy sat the suppl air o
Temperaturs tempernihure it (ess than A5'F (ad} ) an alam shall be lemperatara betow 45°F (ogj ).
Alarming o1 at the of Observe syslam msponsa
Teinporanly changs 30 min d
tine deley 1o generate alamm if ' \
1 | nesdad _
Y
bl
31440904 18.PVT
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Bldg 3144 M:ZEAQ’ @G

M2AHU-3C
PERFOAMANCE VERIFICATION TEST
System: Aun Condions
Bystym igop 5 tem Jest Mathod DObisrved Responsy InkistDaty

Zong Scheculed The DDC sysiam shall enable iha MZAHD based vpon Configurs tmw of day and day
Oesupmacy zond schackod time of day and gy of week ncluding Mmm-am
Aoiiays. Thars nalf ba provisions far memal and | incucling holidaya for MZTU', V.__ (‘_p
Led ovemces that may anable equipment outside of | intiate schecuiet and chsarve =r‘ﬁ£b
1he nosmal schedkra. sysism responsa,

AHU gnable basad | Tha DOC system shall weabie T AHU based upon & Initime 3 cookng requett
upan Coalng | esaiing request fomm 2 (4.} or mors unoctupwd zones | (during uncesmancy) from two wg% w

Ruaquests from {a8 incdicated in the Mutt: Zotw Terminal wiit seckion of | of mars KZTU's and ohserve :8
L Unoctupied Zangy this goeumant) YO [apirss ¥ 09
Zonu Unoccupled | The DDG mum shail m etwhie the AHU, aryorne | Bet System K “Linoccupied”;
Overticde an ipéed overnse button | Ceprees space temparature
mmmwmmmmmmm octupisd ovarrica butiah and \I&‘H@ l‘p

unoccupred perads of sme. Whan the override butian | observe TYEeMm responis.
is depreased, the AHU and associted MZTU's wit eun
11 the exxupied mode of oparation for 50 min (acj.). @

Zofe Behechded mDDCmmmﬂmhmuzmummmn Set aysiam io "Optimal Stan
Cptimization 2ons cakulited opimal start up pencd befors ha | Up” mode sed shasrve systam VE(Z —
schedued actupancy Dusing opbmal mantipie rasponse H

—outside air demper it to rervain closed,

Unoceupiad Pesiod | Dunng the unoccugied pencd which is frew of run Sat wystem L Unncoupred™ 1 !h_ ‘I.J-)

frae of run recuass | requests, the agsociated MZAHU snd MZTI0s shed mizde and free of run raquaits
fentan off and no requests for Chilled Wter syatam Ustadt mbove 2 cbserva

soeration shall bo brodsasied SYIiAM fedponis
MZAHU-3C
PERFORMANCE VERIFICATION TEBT
Byatemy: Satety Clreuil Shutdown
yatem loop 5 Retponse Jest Mathod Obssrved Heppomss InitialTwte

Safaty Cueuit The DDC system shall mondier the freszesiatvemoks | 541ine Safety Corcuil 1o slarm
Shurdown delactor safaty circuil and shut sown the unilinand | and ebserve SYSlam reaponss.
aarm condrlion and generats an alam at he cperiior \/‘-“ .
i Vi EP | 4 &

Salety Curcuit Tha Safaty Cirouct shall be hard wire inlerlocked o | Manually ip the Freezesiat o V
Shuidown —

shutdkwn the Gupply fan and wit require & menual smoka dalecior and observe
reset from the freezastal andicr ihoke detactsr SYS{OM respansy. Verify

manual resetis n place. 07

|_ Safety Ciicult | It the Sueply Fan as trpped OFF an the Salety Crost, sumhamwmﬂmmv i

Shutdewn he DDC sysiam: will command the cul lertip vave satety Srtwt and sbsarve
100% {acj ) opon, shisabe the supply fan, and sl outs-ge) Bytm rasponse [ Efl ﬁE‘D E m

MZAHU.3C
PREFORMANCE VERIFICATION TEST
1 TuH Fj {-0] Alaemi
Srstern logp B Ras Mathe Dbseryed Reagonss pats
MZAHUSumFm muxmmmummmnmumw Enabie the Systeth and coserve) k
Fan Run Conditions arw et T 1 m

Supply Fan Ta prevent shar cyclng, v Bupply fan s2sd have # 3 Disabla ihe sysieth prior o 3
Operatan i, (ad] § minimum Amtme. mon. (acf.) rumima and chierve] il
system rwsponts Slﬂuﬂ S0 ] fod
MZAHU Bopply Fan | The DOC system shaXl contnudusly manior he orgll Manually set the supoly fan "p
Fadure Fatus of the supply fan If e tsas of fan status ooz for Ataiud o “off” for 30 sec. (o<} ——
303ac. (3] ) whie the fan is commandedta run an | while Itis commanaad on and C(]F;w

atarm ghall be g 1 [ha oparator work ohsarve Sylem responsy,

MZAHU Bzply Fan | The DOC syslam shad conanacutly monir e ool | Wawaly 541 s supply fan B ]
In Hand siatus of aupply fan. I a slanvs of “en” socurs fer 10 Mt o "on " for 10 sec. (ed]) |
382 {ac§ ) while the fan Is comimunced off an alemm | while 113 commanded of and — —D |
| shetl be 4 8 Ihe ppacatar sbserve fystam respengs, L) M ] 5‘
1440904 18- PYT
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M2ZaHU.aC
PERFORMANCE VERIFICATION TEST

g It Temp Su Air Temperaturs Sstpoinl Optimauzetion & Al
Sysem foop ot H Is od Qbsarved Responeg InjtialiDate
| Ceelng Busply Air { The DO syatem shadl moniioe the upply air | Obisrve ihat e sysiem '
T tp and shad mak

=

supply ar lll'llﬂ!nluﬂ_.' Jfpoin shal ba 35°F (ac )

& supply gt | maintane 55°F (ac). ) supphy wir|
lemparatuss resat based o zone cocling requiremants. | femperatre setpoint nially \la T —D
The setponi wili ba calulated every S min {ad) Tha l"b"}t

|

Coakng Sapply Ar | As cooling Semand incraases, tho setpord shall | Sef T (35| of more E5es Bn ] ?
Temperature ncramentaly el down to & mirkmum of 35°F (edj) max kg (o request & —
Cptimization greater eacling demand to the a“h ED
| VAVAHU and otiserve sysiem
— S ] = ——
1 Coalng Supply Awr As cualing demund decradses, the safpom shall | | 5¢1 20 Zonos 10 be Sabalod o |
Tamp e y raselup o a of 80°F {acy.}. neqest A0 coohng commarnd
I Oplimizaton and sbestve system response. \
Heaong Supply Ak Tha DDC syttem shal monkior te Supply air Observa thal tie systam
Tarnp r *nd thal & upply it aintaing 90°F {854} tupply air th
Opimizaion teenparatone resst based on zone Heatling

requiieianis. The seipoinl wil be calodated every §

min. (ac] § The supply air temperature seipownt shall be

lerperature setpoint infinity

\enrien e

o 90°F {ndl) miputty.
[Heaiig Suppiy Alr | healing semand aressos Te Saipaint shal Sa11 {80y ) of Tore Zanes i
Tamp y resel up to & max of 120°F (ac ) i coodag to request a -
gt mizstian graatef coolng camand o the r- ‘ E‘D
1 l VAVAHU and absarve system b A
| : weonoue | |
{_Hntng Supply Als A3 haziing demand decreases, 1na setpoind shad Set ull zones k) e satsiad 12
Temperature incramanialy rasat cown 1o 2 mnimum of 80°F fadj} | regestno cocling command
| omens e | \ [0 e
High Suppry Az 30 i, (&) Atter fan oparation and the supply ai Manualy set the supply ar
Temparature temperatura 3 3°F (ad) | or grasiee abave the seipiont | lemparan;re 5°F (adj) abeve
Alartning 0 Marm shaii be gertaraled at the operatee workstation | the curment sspolet Obsorve u/(p
syslem rsponse, Temparanly
changs 30 mun. tmae delpy 12 L
genarata s o nesdad l h ED
Lew Supply Aur 30 min. (ady } afler fan eperation and the Supply Manuaily sel the ppply as
Temperatury lervporature is less than 45°F (ad] ) an alamm shall be tomparature below 45°F (ad] ) — wp
Mamng Qenerated il the operatne worksiation Observe systert responss, -Er 14 E'D
Tamporanly ehange 36 min
W celay i generate stan %
nesded
MZAHU.3C
PERFORMWANCE VERIFICATION TEST
System: Pusl Temoeraturs Cooling
Fypam og d Syat 5 TastEaihed Qvyerved Responss tnitl) VDgte
| Dusl Tamperaiure Tha DEC system shall measurs the sopply af Merually 321 Dhe supply air -
Coging Moda and ihe valve 1o in ds ¥bova the caoling
| cooling selpont, When Lha supply sir lsmpersiurs io solpoini, 3nd tha chaal
abovk the coolRg Setpoit, and he dual tmgeratue tamparsbune water supaly lesa —
water supply 4 iess than 80°F {ack ), and the cutade awr|  than BO°F (adj.}, ang thy ——
tamperature is graatar than 80°F (cf ) and the tan s on | outs'de air lemperaturs grestar| W[ t’[ c D
the valve s*all modulate open than B0'F {ad) ), and the fan on L
I | M Sbserve system respanse.
b e 1
Ous Temparaiara | When the supply alr lampergtre |3 bakw hecodiivg | Masusly sat the supply 2ir
Coolirg Mode seipaini, or i dual lempersturs |s graater thes 80°F temperatune biow Ui ceobng —
189§ ), or the culuide air  less than BO'F (ac).), orime setpormt. and tha cuel [ L
fan ia ol e vatva shall moculite cioted temperalure wales Fuppiyiess \ Bty
hdn BO°F (20 ). and the
Culsids Kir LernDaraturs grasiar
than 60°F (a<4.}, ahd tha lan an r
and shaefve syslem respanas. ‘%
ud
-1
1440004 16-PVT
M2ZAHU-3C Lraanoe
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Dual Terrparature
Coaling Mode

Wran the supply air tlampesatie i betow the cooling
sepaint, of the dus! lsmparature ks grealer than B3°F
(8¢4.), or the outexde & is fess than B0°F {adj.) or the

Maruaily sat the dual
larmparature waler supply
grusler han 80'F {acf |, and

fan s off the vaive shall modulste ciesed e supply air tumperature

abtve the cooling satpeind, and L‘p
nessie I\ Jor) e % 4

the fan en and ebsarve system

respense.
Dusl Temperature | When the supply air temperziure Is beiow the coshing | Marualy sal the oulyide ax
Cosling Mode Saipoini, of tha dusl temperature is greater h:an 60°F |  lempersture less than 60°F
fad), or tha outsie mi |3 lass than 80°F [aq.). o the {ad).}. and \he supply s
fan is off the vale sha madulste cored temperatre sbove the coclng
sarigoend, and th cusal
tsmparaturg leas e 60°F - F" )r
fach), snd tha fan on snd Wt
OBServE FYSINM fesponss 4
r.
L
Duat Temporature | ¥When the suppyy air temperivics 15 beiow tha cooing | Csabie e fan and coscrve
Coeling Mode Baipomd, or the dual temparatures it grasiar than 6C°F BYIHIT redporse —-—
(ack 1. or the outside air is lezs than 80°F (ad] | o the -
fania offthe vaive thad odulate closed, ‘hED
-
MZAHU-3C
PERFORMANCE VERIFICATION TEST
5 il Biui tiny
Sxatem loop Expected Svstem Responsy Jeat Mythod Obesrved Rasponse {nitisUDate
Dual Temperatura The DOC aystam shall nzasure the supply s Menuzlly sef tw supply alr
Huating Mode ' ard modulaie the valve to mainain its balow ihe hastirpg !
hexing setpoint Whan the supply B femperatuns 13 saipaint, end ha dual
balow iha heating setpoint, and the dun! lempersturs: lemperalure witar supply

walor supply is greater than 70°F {a4.), end the outnios| gremter than 70°F (ac |, and
al* lemparsture s Jess than TO'F {adk.) and the fan is on [ ouiside air lamparature lyss

/
e valve shall modulate open. than TO'F (acf.). and the fan on V
ant obyeTve syMam response W‘ r‘ €D

Manaaty sel the supply sir

Duat Temparaturs | When e tupply ar lemperatise 5 sdove the healing

Hesfing Moo seipoint, or 1he dual tamparatura is less than 70°F | temperature abova the hestng
{nd]], or the ounside & it Greater than 70°F (adl.}, or suipoint, snd the tua! 2%
tha fanis oY tha valve shall modulnla closad. Iemparature walsr Supply
greater than T0°F (adj} and
e outyice alr temparature fsy Vgt =
than 70°F (s, anc the fan on HEeD
and obIervd FyIm respanse Lp
Dusl Tempraturs | When the supply &ir temparsture i a5ove Me heating Nanuslly sat the dust
Hestng Mode seipoint, of the Cual ternperature ls isss then 70°F | lemperature water sugply lesa
18]}, o¢ tha oulside & s greater Bhan T0°F {at).), or |tvan TO°F (af ), and the supply, 23
the fan i off the vaive shall madulste closed. aitiemperaturs balow the
haating setpont, and tha
outsie Aif (ETpAratae 032 \[a—l r '@
than TO°F (4., 8rd the fan on [
and oianve system rapants
Dual Temparsturs | When the supply ai tsmperature is above tha featng | Merually sai (he putside sir
Heating Mode Satponl, or tha duml iempersture ls Jass than T0°F | tempersture greatt than 70°F
{(3c4 1, o the outalde ir ia growser than 7°F (ach}, or | (adL), e tha supy air ?3 .
closed.

the lan is o the valva shal modl 1 below tha heating
seipoint, and te dual \l el
femoRrature gragter than T°F (R Eb
{ad.). and the fan on and
chaerve system 1esponsy

Gusl Temperaturs | Whan ina supply &if lamperature [s above ng hastng | Cisable the fan and atsarve

Hoalirg Mode salprint, or e dust burperature is less than 70°F systam responie, o —
(ack ), o tha outxwde mir by preater than TO'F (acf). or ,u‘! eb
8 {41 i3 oM tha valve shall mocuiaia cosed [
44-000018-PVT
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MZAHU-2C
PREFORMANCE VERIFICATION TEST
;. Coolin mprastor &omrel

System loop LE ) 5 the bas Ll lnitisiDate
Coafirg Compresket|  The DDC sysiem shan mender the Gual temp dech Nz Test
Conbal Supply alr smparsture #nd cycle tha compreasor o
maietain s satpoint.
1"‘6& Cotiing Conirol [ Tha 0 cocling shall be enabied whanaver the ual | Manuady sei 6 zoms
tamperatura sysiem i3 In heating mode, snd the Mull | lemperature sbave the cooling — —
Zam49 ire foquesfing cooling. snd taw fan is on Batpainl wih the dusl tamp \ ‘t...l
Sydtem in he hawting mede
and the lan on. Observe |
[ = ByHitm typonse l
Ceoling Contrel | The OX coshing shall be h the dusi Marcally sat the rore
| tampsrature sysiem i in cool.ng mode, or 1 Ml inmpargtte below the coolag %
| Zonwi sre nol mquesting cooking, or the fan iy off. salpcind, of the dual lsmp | a{ Lo
Sy$ien n the cooling mesda, or ‘n@
r 0 fan off. Observe sysiam \‘-l
. il S
r_Eugmg Contral [ To prevant ahort cyckng , he compresacr shatl have 3 | Daobis caaling within 2 min. 1 ,{
2min (adi) minimum notime and & 2 min, (ack | [adj ) of anobhny ard obseeve
IR off Simey. sys!am responsg Hlv-.p ED
Staging Control | Tz prevan shoel cycing . e compreasar ahafl hava & | Esabla eoching witin 7 men,
2 mm, (ad ) miwnum runtima anda 2 min fad]) {nci) of disabiing &rd obsarve - T
5 [simwim off tme L M— 0T

MZAHU-3C
PREFORMANCE VERIFICATION TEST
System_ EBconomizer
Svitern loop Expacied $vytem Responsa Toat Metheq
= or Control | The economazar shall be enabled whanever the Gulirde]  Manualy 3a1 e oulside a7

air anthalgy it less than 24 (agy } and e outsice alr enthalpy iess han 24 (adj ) an|
temperature i loss than 85°F (34] ) ana the outside 3w | e outside arlamperature ls
lemiperature is leg3 than the retumn air wmpacsture and | fexs than B5°F {adj | and the
- the supply fan status s on culside 4ir emperahure less
e, than e cold dack supp'y Bir
{emperatura and the $upply fan
Statss on,

Ectromizar Control | The DDE system shalf Maatine tho cold dech, lwph’ Manually sef the cold dazk

Wi temparahcy and moculsle e supply sir lemp more
opan  the cold sazk supply air tempatal e is mom than 2*F {3c§ ) less than e
t.an 2°F {ady }ts (aan the cooling uwom. £oa'ing setpem! and obsacve
frpioem mipgonse
Economizer Conirel | The DD system shan muwru the uddo:w Manually sal the cold oack
ar and rf 2upply pi* Weperating jess
dmwdmeolddw.kwnplymhnwmuiuM| than 2°F (adi ) les han e
thea 2°F {ncf ) less than ths eaafing velpoial ca0fing setooind and cosena
Riyktérm iponse

Ecoremizer Control [The shall ba def M. y el e oultice K
i ancha'py is graater than 24(ady.} or the buiudo &ir | enthalpy groater ihan 24 (ac])
lemperabaae 19 grester than 65°F {adj ) or the oulsice sl or the culside w lempembns
famperatury is grasier than ®a reium sir lemperatur Qreater than 58°F (ad.} or the,]
of tha Buppry 13n status s of. oulskde alr temperature qrul-r
than |ha retarn aic tamperalee
or the supply fan status off.
Certarve syalem ratponse.

Economizar Contral | The cuitde &rdampar shal fulty close and the retum | Disabia tho undt or the supply
alr damper $1:34 fally opan whenever the unil 13 off or | fan status end ctizerve system
ganng optmal starup or B safaty isteriock retay is in rasponsa Reler ta Safety
#lam stalus or on 3 kees of supply (an slatus. Circasl 1eating for outsice i
damper operstion dusing salety
girgyl albrmng

Ecanomizer Corrnd | The gutside air damper shall maintan 8 munimom J Varily that the outside air

adjustably positicn af 0% (adj } opan whensvar damper mainlains o Mramum
o . i ol I ooan Sensg opemxion,

DIETED DS T ofchoor praemd TSR
L1 LA DteTs B
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MZAHU-IC

PREFORMANCE VERIFICATION TEST
em: M), Dutslde Alr Ver ontral
System loop Expected Byatem Respones Zaag Method Bbyerved Respongy Inhialigty
Minmum Cuiside Alr| During 700 moos ang conhtieans for ! Maruaty ha uniten —
Verzdation Control | mode ave unavedable the DOC systom shall open th &nd ohaerve dysiem response km L\)W
Luzide sir damaser, X
Wiimimrm Outsoa Al The ourskan air Sampar shak <Ioved and B reium a7 | Mataahy Samemand e ord of — Z{
Veniltion Conirel | clamper shalt macdats opan when the uhll is afi orin | and observe System response. l )a' ‘ ED { )
MZAHU-IC
PREFORMANCE VERIFICATION TEST
System; m Lir Te 1 apmin
Svriem loog Espacted System Hesponse Test Wathod Qbsaryed Responge InltiaiDaty
Hgh Reium Air 2 min. {34.) nfer tan operaion and tha retum ar Manyaty sl tha retam aic
Tempeales | lerparatune ks gresier than 90'F {a)) 6n slae shalt | temperature sboue $O°F (ad.). 4 %
Aarming be gonerated 31 e Ogeralor workstalen, Qbeerve sysiem responss 4 a——
Tempornnly changa 2 min, Gme U.a'bb. r'd r
delay t gensraie alamn if ¥
needed. {
Low Retum Ags 2 min. (ad].} aftar jan cpertton and the relm oy Manualy sat lhe ratum 2w
Temparatrg Whpetature is tese than 45°F (adj} an alann shatde | temperature botow 45'F (ady ). g
Alarming [ d &t the operator Ohserve system response. r
Tempararly changa 2 min_ tims|
detay by gonsrate alsmn H m
resded
MZAHUL-3C
PERFORMANCE VERIFICATION TEST
Sysiem: Mized Al Temperaury Alsrming
Bystem loop Expected Systern Rusponey Jetg Method Qbseryed Responss InitisiDate
High Mixed Air 2 min. (ad) ) after tan cperation and the mixed ar Manually set the mixed sy
Teroerttue tamperatuse s greater than 90°F (adf} an slarm shall | tsmperaiure shove 50°F (ad§ ),
Alnrming e g d &l the operator 5 Observe syslem rmsponse.
Ternporariy change 2 min el
dedty 1 generate alarm i lF [‘)1 b
Low Mixed A 2 min, {a:1) cltar fan oparaiion and e mixed air Manusily 3¢ the mhoid i |
Temperangy tamparatirg is loas than 43°F (ad) ) an atarm s2efl Eu | termperature baiow 45°F (asf). 2«
Alarmng ensraled at the cpeextor worksiahon. Obsarve syslem responsy, ug
2 =
3144-000415-PVT
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Buiiding .

'Y
Date:_ 14 L !
AHU-1
PREFORMANCE VERIFICATION TEST
System: Run Conditlons
Syatem lpop Expected System Responge Test Method Qbsérved Resoonse InitlalTiate
Zohe Scheduled Tha DDC syslem shal snable the AHU based woon Canfigure tima of day and day I E . P
Occupancy zone schodukd time of day end day of wesk including | of week enabla schedules éﬂ P {lg, [T Ea
holdays, There shall be provisions for manual and Incuding holidays for tha AHU,
timed overrides ihal moy enable equipment oulside of | Intiste schedules nnd obsarve ‘f%‘{ /0 "
the normal schedule. SYSiam rcaponse !
AHU eneblabased | The DOC system shai enable the AHU I (he zong During the unoccupiad moda ]
upon Coalig from tamperntute rises above lhe ied coolng fy sel the zone S \[(_,‘7&.’1/ N@) T
ha Uroccupied Zong| salpoint, lemparature above the : .
unoceupied cooling setpoint ('/ ll.{ /o(‘
and obaesve sysiem response. f
AHLU eniable based The DOC system shal enable thaAHU f the zone During the unoctupied mode - = - g
upan Heating from tenperaiure falls bolow the unoccupied heating mancally sel Ihe zone E‘S TEMm o NG-P! =hH
ihe Uneecupled Zone) setpoint. temparature below the
unaccupied healing sstpoint L{A{ / i
and cbsarve sysiem response. {
Zona Unoccupled | The DOC sysiem shail also enable the AHU, anytime | Sel systam to "Unoccupied”; 5 .
Ovenide 2n oceupant depresses the unoceupled override bution| Depreas space temperaire | WY & pudip lDS"
(locatad on the local space temperaturs sensof) during | occupied ovenide bution and .\ 3, - __|~‘
unoccupied periods of ime. Whun ihe ovenide bution | - obsarve system reaponse. AN AR TN L/ /
is depressed, the AHL will run in the occup "@
Zone Scheduled | The DOC syslem shall enabie the AHU basedupon | Sel sysiem 1o “Optima) Starl [\ p - = v . .
Optimization zons calculated optimad stan up parlod before the | Up” moda and chsarve ystem _"n' PO S ET M t‘l‘n} o :
scheduled gctupancy, fmapanse. POl Wi, cbopde o damkly Y '-“J[:cl‘
Unocaupiad Parod Durtng the unoccupied parnod which is Trea of run Sat sysiem 1o "Unaccupled™ M C:D N 1 '
froa of run requests request, (hg AHU shalff remain off mode and free of run requast (™
listed above and observe (?] {’ f
1 syniam feiponss. H o
T
AHU-1
PERFORMANCE VERIFICATION TEST
: Zone Ta Int Control & Alanmin
System jeop Expectnd System Respones Tost Methed erved [njilaiDate
Qcoupled Zone The ocoupied cooling setpoint shall be 74°F (adj) and | Verity that tha occupled cooling P = ,.‘\ [
Temperalure Cantrel|  Ihe occupied healing setpolnt shal: be 70°F (adi). | £nd heating setpants are 74°F | % &4 F- b )
(2]} and HO°F {adj) {"1' n
respecively. U &
| Unoccupied Zone | The unoccupled coaling setpoint shall be 82°F {adj} | Verity that the unoccuped A2t '\3 N
Temperalure Contrel|  and the uncocupled hedting setpoint shall be 62°F caoling end healing selpants LR
{adj). are 82°F (ad].) and 62°F (adj.) ' P
respoctivaly. ?I F‘” 0;" i
High Zone The DDC system shall continucusty monior the zone Manually set the zone A q ) I
Temperature Alarm | lemp . If the zone temy rises abova tha | temparaturn 5°F (adj) above j’kﬂ f o l.wq‘ \?LL - Lol
cocting sefpoint by S°F (ad].) an slem shaf) bo the coaling setpaint and d//ﬂ_[ / (,?
generated al the operator warkstation, observe systam responan, O
Low Zone The DDC system shall contnuousty mortor (ha zane Manually set the zone 1, X i ] b IR
Tempatature Alartm | famp if Ike Tone temp #a (alls below the temperaturs 5°F {adj.} balcw / I(J efl’l u:e ‘FfC -’} 4
hesling sotpoint by 5°F (ad)) an alam shall be the haating satpalat and k/ /[ . ’ 5
generated af the operator worksiation. observe system resconse. ‘I !

Feo - A v - d - eren— madt - pate ( wwt gue)
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AHU-{
PERFORMANCE VERIFICATION TEST

stam: Satety Clrcuit Sh

Syatsm focp Expected Response Test Method
Safaty Clrey Tha DOC system shall monsor tha freezestaismoke | Set lhe Safety Gircut bo aamm
Shuldawn delector safety circuit and shut down tha unitin and | and obsarve sysiem response.
slam candHion and generala en alarm at the cparator
workstation. A
Safety Cireunt The Safety Circuit shall be hatd wire ir dio | M iy trip the & al o i — .L
Shutdown jshutdown the Supply fan and will require 8 manual reset| smoke detector and observe 41.41-:. O‘-
from the (res2estat and/or amoke detector system response, Venly
manual resel is in place. 25
4 b
. Vi
Safety Circud If the Supply Fan has tripped OFF on the Salety Circui | Sel supply fan to trippad on the
Shutdown the DDC system will command the heating valve 100% | safety circuit and observe
(2dj) open._ disable the supply fan, and al cutside air yaiem o
dameers shall close,
AHLU-1
PREFORMANCE VERIFICATION TEST
tam: Su Fan Co & Alarmi
ted tam Res [ Obssrved Response IDate
Test Method |nitialDate
AHU Supply Fan | The supply fan shafl bs commanded to run amwtime the| Enable the unit and cbasrve )‘:l" - ® g
Control unit is commanded (o un, unless st on safet yalam resporae. veleir-ig "///"fhf
L
AHU Supply Fan | To praveni shart cycling, the supply fan shall have 23 | Disable the uni within 3 i, M & N
Control min. (ad].) ménimurn runtime, (2] of enabling the unit and e g wd .
akserve s response. "{I:‘-f’ ﬂ'
AHU Supply Fan | To prevent short cycing, the supply fan shall have 03 | Dasabie the ondl aftar 3 min. Sy - -
Control i, {0} mimum runtime (aj) of unabing the unit and [V Te2D i y}
obeerve system response. "’d {
AHU Supply Fan | The DDC systam shall continuously mondior the onioft Manually set the supply fan
Fadura stalus of tha supply fan. If 2 laes of fan s1atus acours for| status 1o *ofi™ for 30 sec. (ad|} F)‘L /‘) .'af“/\

30 sec. {ad}} while tha 1an is cornmanded to run &n
alarm thall be genaraied ol the oparaior worketation.

whila it is commandad on and
observe systam response,

\A‘.T?.A Fu l:mD

AHU Supply Fan In

The DDC syslam shall continuously monlor the anoft
status of supply fan. I a atatus of "or” oecurs for 10

MaonuaBy set the supply fan )
status to "on " for 10 sec. (adj) A LAL WA

ot J

Hand
sec. (ad]) while the fan is commanded off an alamm | whie it is commanded off and C 5'4
shall be generated at (ke operator workstation, ohsarve syslem response M v ,'_‘, I:\b f 61
3144.080909-PVT
1111872008
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AHU-1
PREFORMANCE VERIFICATION TEST

Systam; Coollng Compressor Control

System loop Expactas Re L Taut Mathod Obsarvad Fospones nitlalTiate
Cooling Compressor| The DDC systam ahal monitor the zone lemperaturg No Test
Contral and cycle the compressor to maintain iis setpoint.
Coaling Confrol Ther ¢cooling shall be enabled wh ar the Zone Manualiy sel tha zona g
taempearatune l; above the cooling selpoint, and the fan | temperature above the cooling ca"’lp OLL ‘\p
$tatus is on, setpoint with the fan on and V
observe sysiam response ‘E-VIF* E-VD 0‘\
Cootng Control Tha cooling shall be disabind whanever the zonu Manunlly e the zone
temnpaoraiura is below the coaling selpaint of the fan temperature below Lhe cooling CW W
status Ia ofl, selpoin with the fan on and Va’l b‘;a'B
cbisrve system response w c[
Cooling Contral The cooking shall be disabled whenever the zane Disable the fan ard ohserve —
lemperange is below the cooling setpeint or the fan sysiam response. M%

slatus is off,

Staging Control To pravent shart cycling , lhe compressor shafl have & | Disabie caoling within 2 min, F"
2 min. {adj.) mintmum runtime and a 2 min. (ad].} {nd} ) of enabing and observe W g m
minimum off lime, system response
Staging Control Te prevent sher cyding , the compressor shatlhave a | Enabla cooling within 2 min. o L "F r]
l 2 min. (ad].} minimum runtme and a 2 min {adj) (ad) of disabing and oberve \{a.l W-Eb
minkmum off lima, system rasponse.
AHUA

PERFORMANCE VERIFICATION TEST
Systam: Heating Coll Valve Contral

Ao

System loop Expectad Systom Response ost Mo Observed Response [nitlaiDate
Haating Col Valve | The DDC aystam shall measurs the zone temperature No Test
Conliol and madulate the heating coll valva 1o mamiain ks
heating selpoint
Heating Coll Vaive | Tha DDC system shel moduwale the heatng coll valve Manualy set the zane M l Vl \ ’.
Control open when the zone temperaturs is below the heating lemperature below the heating m
setpoinl and Ihe outslde al lemparatun is leas thon selpoint and the oulside air | ;2
63°F (nd).) and the supply fan status Is on temperature luss than 65°F W 6% %
{&d}.) and the supply fan siatua
on and obsarve sytem
fB3poNse,
Haaling Col Vatve | The DOC ayatem shall moduisle the heating coil vaive | Manually sel the zone H ‘ V ., ! ] ]
Conirof closed when the zona femperalure is above the haating | lemperalure above the heating AN ‘._D |
seipoint or fha oulside air lemperature I8 greater than | setpoint and the outside air C-L{}o =2l
86°F (adj ) or the fan alalus is off temperature legs than 65°F
(adj.} and the supply fon status w
an and pbsarve system D M |
| response. = - i
Heating Cail Valve | The DDC system sha¥ modulate the heating cod valve | Manually sel the outsida air t’}'ﬁ(’ V ‘ ]
Coriro! closed when Ihe zane terperature is above tha heating| temparature sbove B6°F (adi) L‘JP
setpoint or the autside piriemperature [s greater than | and zone tesmperalure below ms‘s
86°F {ad] } or tha fan slatus is off Ihe haaling setpoinl and the
supply fan siatus on ang
. observe syalsm responsa. |
Heating Coil Vatve | The DDC system shall moduinte fne healing coil valve | Manuaily set the supply fun H , ] ( L
Control closed when the zone temperature fs above the neating|  sistus 1o off and obaerva U u
seipoint or the culside alr lemperalwe is greater than sSystem response, L- .
BA°F (ad]) or the fan status is off O %
Healing Cail Valva The heating ¢oll valve shall open fo 100% (adj.) Refer to Freeze Proteci, "'_'__\./‘—-_:
Contrel whenevar the freazestat is in alarm condilion testing for heating coil valje O : Lﬁﬁ
operation during ireezesit
—alamming
3144.080909-PVT
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System loop

AHU-1

PREFORMANCE VERIFICATION TEST
Syptam: Economizer

Expscted System Responas

Isst Mathod

No Ecovarzesr

AMItd ObA

basrvad

Ouiy

Economizer Control

The econcmirer shall ba ennbled whatiever the oulsids
air enthaipy ls less than 28 {adj.} and the outside air
temperalure is less than the 2one temperature and the
supply fan status is on.

Manually set the cutsides alr
enthaipy fess than 28 {(adj } and
the cutside air temperature less
than the 2on# lemperature and

the supply fan status on,

\_/\J

Economizer Control

The DOC system shall maasuia lha zone lemperalure

ond modutate ths economizer dampaers open if the zons|

lemperaturs Is graater than 2°F (ad) } less than Ihe
cooling setpoint.

Manually set the fone
lemperature greaiar than 2°F
{#i].) fesa than the cooiing
salpoint and cbserva system

esponss

Economizer Control

Tha DDC system shall measure the zone tamperalure
and modulate the aconomizar dampers closed ¥ the
zone lemperature is less than 2°F (ad] ) less than the

cooling satpoirt.

Manually set tha zone
lernperatine less than 2°F (ad).)
lasa than the cooling setpoki
and obsarva syslam response

Economizer Control

The economizer shali be disabled whenever the culside]

air enthalpy is greater than 28 (adj.} or the outside air

temparalure is graster than the zore iemperaturs or the

supply fan stats is off.

Manually set the oulside air
enthalpy greatar than 28 {adj.)
and observe sylem response

Econormizer Control

The econonuzer shall be disablad wh

the

M by set the oulside air

air enthalpy is greatar than 28 (ad].} or the outside air

temparature is greatar than the zona tamperature of the!

supply fan status fs off.

temparature grealer than the
2one temperature end observe
sytem 38,

Econamizer Cantrol

The economizer shall be di

the

M Iy set Ihe fan sintus to

air enthalpy is greater thar 28 (od] ) or the outalde air

temperature |s grealer than the zone lamperature or the

supply fan sialus is off.

off and observe system
response.

Economizer Contiol

The outside air damper shall mainialn & mipimum
adjustable position of 20% (ad).) open whenever
occupied.

Veqily that the outside air
damper maintaing a minimum
of 20% open during cperalion.

stem log)

AHU-1

PREFORMANCE VERIFICATION TEST

System: Minimum Qutside Alr Ventitation Cantrol

Expeciad Svstom Responss

Test Mathod

Obssrved Responss

InitiatDate

Minimuim Qutside Ajr
Ventation Control

During occupiad mode and conditioins for sconomizer
mode are uravailable the DDC syatem shal open the

outside air damper.

Manually command the unil on
and obsarve sysiem rasponse

\eeen ézﬂoq

Mirimum Quiside Air
Ventilation Conirol

The cutside ar demper shall closad and the raturn air

darrpar ghail modulate ogen when the unit I3 off or n
optimal start up made.

Manually command the unit off
end chaerve sysiem responise

NenigeDd

y A

System laop

PREFORMANC

AHU-1
€ VERIFICATION TEST

System: Return Alr Temperaiure Alanming

Expectsd System Resnonse

Test Method

High Relum Alr
Tamperature
Alaming

2 min. (ad].} after fan operation and the ratum air
temperatura Is graater than BOF (nd] ) &n alam skall
bu generated at the oparalor workslation.

Manuyaly sef the retum air
lemperature above 90°F (adj.),
Observe sysiem response
Temporarity changa 2 min. time|
delay to genernla dlorm if
neadad

Observed Response
_,.‘}@ /Qéﬂ L]
VEYL',IF.'EP

E"_;L

Suif}

Low Relumn Alr
Temperature

2 min. (adj) after fan operaton and the relum air
temperature is less then 45°F (adj.) an starm shall be
generaled at the aperator warksiation,

Manually set He ratum air
lemperalurs balow 45°F (adj ).
Observe eystam response.
Temporarily change 2 min. time
dalay lo generate alarm if
nesded.

LI AR

WréD

?/MA:

—
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AHU-1

PERFORMANCE VERIFICATION TEST
Eystom: Wixed Air Tomparature Afnming
Svstam loop Expected Systom Response Tont Method Obssrved Responss InltlalDate
High Mixed Arr 2 min, (adj ) alter fan operation and the mixed air Manualy set the mixed ex ]
Temperalure temperatura is greater than 90°F (ad).} an alarm shall | lsmperaiwre above 90°F (adj.). A(_ ﬂ f,ﬂ/\ o
Alaming | be ganemted at the operator worksiation, Observe nystem response Z /
| Temporanly change 2 min, time a - / T
dalay o generale starm i \(ﬂ\,\{z [ It} l:j) /? 0/
= nesded |
Low Mixed Ak 2 min_{ad].) afler lan operation and tha mixed air Manually sl the mixed air ‘
Tempesature {emperature is loss than 45°F (adj.} an alanm shad be | lomperature below 45°F {adj.). A‘ w ﬁ ‘/!\ AT
Alarming generated at the operalor woikstation Observe ystem rosponse. ({ /
Tempararty change 2 min. tima —,C‘D ‘{l-?
deiny \o generate alarm if \Eﬂ -
needed,

AHU-1
PERFORMANCE VERIFICATION TEST

Syxtem: Supply Alr Vamperature Alarming

System loop Expected System Responss Tent Mothag Dbservad Responss initiaiDats
High Supply Alr 2min. (adi.) after Ian operation and tha supply air Manually 3e! the supply air L
Temperntums temperature is greater than 120*F (adj.} an alam shall IsMmpemiure above 120°F f.}l ﬁ"h\r’\ ¥
Alarming be generated al the operntor workstation, (adj). Observe system ad
respense. Temporanly change - .
2 min. time delay to ganerale Wﬁ.l F EE’—:P L{/’({{K
alamn i needed. !

Low Supply Alr 2:min {ad} } afler lan operation end the supply air Manually set the supply air y 4 i
Temperature | lemporalure is less thon 45°F (ad)} n alsrm shallbe | temperalurs batow 45°F (ad)) [,\\Lﬁ Liv: 4
Alarming genarated at the ogeratar workstation. Obsarve sysiem msponse,
Temporarily change 2 min. ime = r’ ;ED l//’.‘, /
dulny to panerate aiarm i \kﬂj o’
needed

! Noresco's Signatire f Dals i)

| |

_ Ownet's Reprasentolive’s Signotue 7 Dale Ovmer R iative's Snature 7 Dale 1

3144-080909-PVT
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Bidg 3144

ZONE1 TH L 2T 18
PERFORMANCE VERIFICATION TEST

Date: L{[(‘d(ﬂ

Puv TP A el

System: Run Canditions

RA Dy, pn

VCLAM MaTiagey

oM oA e
Q.M.Bmu"-j hwbﬁ&“&%‘" M2ty

Svystem loop Expestod System Response Test Method
Zone Scheduled | The DDC sysism shall enable the zone based upon | Configure time of day and day ch... _ S—
Occupancy zone scheduled iime of day and day of week including |  of wesk anable schedules Yl N

holidays, There shall be provisians for manual and
timed overrides that may enable equipmant cutside of
the normal schadule,

Initiste schedules and cbserva

incuding holidays for zones.

systam respanse

-
s

zone enable/disable

hased upon Heating

or Coaling from the
Unocccupied Zona

The DOC systam shall enable the zone if the zone
temperature rises sbove the unoccupied codling
salipoin! of falla balow the unoccupled haating
setpoint.

and obsaerve system rasponse.

Buring the unocsupied mode
manually set the zone
tamparature above the

unoccupled cooling setpoint

AMrudad Do i Gis 4%
B LT T 164,

c"‘b&‘ % et

zone enable/disable

based upon Heating

or Coaling from the
Unoccupied Zone

The DDC system shali disable the zona if the 20ne
temperaturs falls below the unocccupied cosling
setpoint or dses above the uncccupied heating

setpoint,

and observe sysiem response

During the unoccupied mode
manually sat the zona
temperature balow the

unoccupiad cooling setpol

N2 Ltrd peck
DT NS

;A

S 4 //{b (7N %nq:\

zone enable/dlsable

based upon Heating

or Cooling from the
Uncccupled Zone

The DDC system shall enable the 2one if the zone
temperature rises above the unoccupied cooling
satpoint or falls below the unoccupled healing
satpoint.

and obsesrve system razponae.

During the unoccupied mode
manually set the zane
tamperature below the

unoceupied heating satpoint

Nootood P g, ity
OF Xk U1 Lusion ‘{/H/ﬂ?

Ay

zone enable/disabla

based upon Healing

or Cocling from the
Unoceupied Zone

The DDC sysiem shall disabla tha zone if the zone
lamperature falls below the unoccupiad cooling
setpoint or rises above the unoccupled heating

setpoint.

and observe sysism response

During the unoccupied mode
manually set the zone
temperalure above the

unoccupied heating setpoint

N DT DK
ST T f;u /-

c.

il

Zune Unoceupied

The DDC syster shall also enable the zone, anytime

Set system lo "Unoccupied*;

ONLE e

T

v

Overmide an occupan! depresses the unoccupied overrids Cepress space temperature f::

bution (located on the local space temperature occupied averride button and T s

sensor) during unoccupiad periods of Gme. When tha| observe systam response W Cf H

overmide button is deprassad, the zons will run in the Wl ﬁ 0
occupled mode of operation jor 60 min. {ad] }

Zone Scheduled | The DDC systam shall anable tha zone based upon | Set system to "Optimal Start o I, . E‘_
Optimization zone calculated optimal start up period before the  JUp® mode and observe system|— MaddD ‘
scheduled occupancy response, AN W MR S S ED (-/ AL{/ 4
Unoccupied Pariod During the unoccupied periad which is free of un Sat system o "Unoccupled™ A

free of run requests

raquest, the zona shall remain ol and no requests for
HWE operation ahall be broadeasted

mede and lree of run request
listad above and ahserva
sysiem response,

N BT Joel
Sv /e 92 acue

2/"i’/ ¢

et

ZONE1
PERFORMANCE VERIFICATION TEST

Systom: Varfable Volume Torminal Unit - Elow Contro]

System loop Expected Systemn Ragponse Test Method QObserved Responss InitialData
Damper Contral | The unit shall meintain zone seipoints by madulating No Test.

the damper between the hot dack and cold deck

¥IA

Cootling

When zone temperature is greater than its cooling
setpoint, the damper shall modulate increasing cooling
aiflow and dazreasing heating aiflow until the zone is

satisfied,

When the zona lemperatuns is between the cooling
setpoint and the heating setpoint, the damper retum 1o

middle position.

temperature above the coaling

Manually set the zone

satpaint and abserve system
response

Wg { ;’l[c‘\ﬂ

Du\.€ I’Nb
PREVIS STEL S

-
Ly

!
fliy] 05
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Heating When 2cna temperature s less than its heating Manually set the zona i o
setpoint, the damper shall modulate increasing tamparature below the heating ]BMJ -
heating airflow and decreasing cooling aiflow unlil the| setpoint and observe systam /

zone is salisfied. VWhen the zone tamperature is response | D-“\c I‘:‘L" . - | 7&{/(”? |

between the cooling setpoint and the heating setooint, | | P:ztv {1180 .5.%7/ |

| the damper ratum to middle position | | |

ZONE1
PERFORMANCE VERIFICATION TEST
Syatem; VAV Zone Temparaturs Setpoint Control & Alarming
Syatem loop Expected System Response Teot Mothod Qbgerved Responsa initial/Dats

Occupied Zone | The occupied coaling selpoint shall be 74°F (ad] ) and Varify that the occupied e
Temperature Control|  the occupled heating satpaint shall be 70°F (adj.). | cooling and heating setpents W thil b

are 74°F {adj.) and 70°F (adj.)
respechively.

| Temperature Control

Verily that the unoccupied
cooling and heating selponts
are B2°F (ad].) and G2°F {adj.)
respectively. |

The unoccupied cooling selpoint shall be 82°F (adj.)
and the unoccuplad heating setpoint shall be §2°F
{ad}}.

Unaccupied Zone

Wﬂ.‘ f:l [ D

Lot
Yuifor
' 1

i

Manually sat tha zona
temperature 5°F (adj.) above
the cooling satpoint and

obsarve sysiem respo

‘The DDC system shall conrtinuously monitor the zone
temperature. If tha zons tamperature rises above the
cooling selpaint by 5°F (adj.) an alarm shall ba

High Zone
Temperature Alarm

generated al tha nparator workstation,

ALl

\BRiFEY

G
‘f/l'-d 0%

Manually set the zone
temperature 5°F {ad] ) below
tha heating setpoint and
obsefve system resoonsa

The DDC system shall continuously monitor the zone
{emperature If the zone temperature falls below the
heating setpoint by 5*F (ad}.) an alarm shall be
generaied at the operator warkstation

Low Zone
Temperature Alarm

Hoper
N Ay

V‘;/M[oﬂ




ZONE1
PERFORMANCE VERIFICATION TEST
Systsm: Supply Alr Temparature Alarming

System loop Expected Svstem Response Tost Method Observed Responae InitlalfDate
High Supply Alr i tha supply alr tamparature is greater than 120°F Manually set the supply air e -} ‘a:
Temperature Alarm | (ad).) an alarm shak be genaratad at the operator temperature greater than Ucﬂ ] [-'1(.:.3
workstation, 120°F (ad| )} and obsarve % {/
system response, [
Low Supply Air | the supply air temperature is less than 45°F (adj.} an] Manually sat the supply air -T, = G‘D L
Temperature Alarm | alarm shall be generated al the opsrator workstation. | temperature less than 45'F W ol -
(ad}.) and obsesrve systam / ;
response 1 L{ /"‘{ G"“f

T B i i Signatuse / Dale i
{ ey 7

Owner's Representalive’s Signature 7 Date g Owner Represantative’s Sigriature S Date: 7= o
I |
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/3 ZS 3¢ 210,323,320 thew 3DZT



Buliding nmﬁépc A

AHU-3B | 38
PERFORMANCE VERJFICATION TEST
System: Bun Conditjony
Syytem locp Expgcted Gysism Resoonss Tarst Marithod Qbsaryed Reaponse InsaliDaty

med overrias that may enatés squpment outside of | Iniate schedules a:d abserv| \/mv v eb

—ons Sheculed | The DDC tystem shall anabla the AHU basad upon Configure tme of day and nayf T -
Oecupancy | zonn schaduiéd tme of day and day of week including]  of wask snable scheculas | L.-p
] holidays. Tharg shak be provisions. for manuat and | incuding holidays tor the AHU

the nommal schadule. J sysiem rEponsa
[S—
ZHU enable based | The DOC system shas onatas tha AHU ¥ the tone | Dunng the uncccupiad mode
uzon Heating rem {nmperatin [333 bakow the ynoccupsed Fanting manually 4% the Zone
\he Unoccupiad setpoirn, tamperatre blow the V
Zone ungccupied heating setpainl Sfl q E‘D
2nd absarve syslem misponse 4
Fone Unoccupled | The DDC system sheil a'so enable the AHU, anytime | Sat systom o “Unoca-pied™
Ovarride B occupant dep the d : Degrass space tamperature \ﬁJp

nutan (located on the locsl Space temp rature Sensor) ied butiea and

guring unoccupied periods of Ume. Whan the overida|  observe sysiem feiponse \,
button I depressad the AHU wil run in tha octufred EﬂﬁED
moca of cpamtion lor 69 mn (aci}. M%r

Tusoccuprad Penod During the uncecupsed pasdod which s free of run Set system Lo "Unoccupied”
{ree of run nequests retirest. tha AHU shel reman off moda and frea of fun request

L Iisled above End cUseve VG-(L F; éD

'!S!!ﬂ'l 183pONIR

AHU3B | 3E
PERFORMANCE VERIFICATION

Baudd kil B-Li

Systam loop Ezpscied fusinm Fesponse Jost Mathed Deaarypd Rasponte InisiDate

Ocoupied Zone The cccupied heating etpoint shal be TO'F [add I Vanty thal tha occupied
Tavpuratue Conira! haating setpont is TO'F {#d) ) —
IV &L |
Unocoupie Zofe | Thae uroceupad heawig wetpoint ahall bo 82°F (ad)) | Verity inat the unoctupied

Tamparare Control huating setpont is 82'F (a0} \}62\ Fi ED

™ Low Zon8 t‘lm TIDC syrem shall cortnously morstor tna 2one | ManuaPy si the zono =
Temparatune Al parabure. If the zony (amparature faks betow tw | temperaiure 5°F (sd).} beiow \l —
haating satpeint by 5°F [ad)) an alam shall ba tha heating setpointand | EQ l t" ' @

L mefested 3tiw cpersir woimon. obserymsystemrmipense. |
AHU-3B | 3E
PERFORMANCE VERIFICATION TEST
Firetnm: Safoty Clroult Shyssioem
Syprem oo Expachyd Fystem Rasponse Tazt Wathod Chgatved Reaponsy IntinlTaze
Safety Crast The DG aysiam shad monitor e Trsezestatemoke | Set the Safaty Cicut (o atarm ]
Shudowt Gateclor safety Circuit and shut cown tha umt inand | ant obierve Jyatem esponio \/ - o [A.)
alann condibon and generato an alarm at the operater {;(l, h €D ”
workstation
Saiaty Circult The Safety Cucuit shall ba hard wira interlocked to | dly ulp the Fi iat of w
Bhutdown shutdewn e Supply fan and wil renwre a manual smoke delecior and obaervs p
resat from the freazastat andior smoke detecior system responsa. Verify \1 6(\ F: a)
manual fesat is in place. 4 A
A
Safely Creust If tha Supply Fan has tnpped OFF an the Snfaty Sat supsly (an to Ulsped on
Sudown Cireult, the DDC system vl command tha heatng | tho safely cleuit and ahssrve \1 F‘ M
vales 1C0% [adj} opan, d:s2bie the supply fan. ana afl SYHem rasponia E(‘ ['] ED q (
ids oir deripers shal clove

K Ao -3 8 Hws BaAD Fa Moo
wie Mor o — Motor Uas Lo Hormaatwis ,

AHyv-3€ vuas BAO oA

pote A4 - LGpDEAN ~ ecor — At
N fere TempapTong CovTrot VAWE

CA%azd 32, Whu -3¢, thvs- 28)

N44T0CHPVT
AHULI8 | 3E 111872008 1004
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AHU-3B|3E B0 3 X 3 B
PREFORMANCE VERIICATION TEST ]
H Fzn C & A3
fivitem loop Expected Systemn Rasponss Tast Hathed Qbseryed Rssponss InkialDaty
AHU Sucply Fan | The supply fan shall be commanded k run snytrve | Enabie e unit and cosrve
Canlrat the unii I$ commanded 1 run, uniass hutdown on sysiam response.
Faistiss
ARU Suppty Fen | To prevent shont cyeling. ihe supply Fan shall have a 3| Disabie fie unkt witn 2 min t‘_p
Contro! mm_ {xd.} minimum funtima, {8<) & briabling the unlt and Vgl r" <D
pbsetve system tatponse
AHU Supply Fan [ To pravent short cycing. e Supply fan shail have & 3| Disabie the il afier 3 pran, \ﬂ
Control fin. (8¢} minkmum runtma, 4dj } of enabling tha unil and .
S oo ters| \J e ErETS | ¢
AMU Supply Fan | The DDC systam shell continuously manstor the orvoll] Manualy st e supply fan w p
Faiurn #tatus of the supply far, it a loss of fan statss occurs | status ta "of™ far 30 sec. {ad; )
for 30 4ec. (adj) wisla the [an i commanded to run | whele i 5 commanded on and VE(‘ F‘_
an alam shafl be d 81 the of fisrve Sytiem response en Zq
work$iption
AHU Supply Fan ih { The DDC sysiem shall contnucutly conitor the on'ofi| Marually sat the Supply fan
Hana status of supply fan tf & stakus of "on” ocours for 13 status te "an * for 10 s (ad] ) -— VJP
sac_{ac) ) whiks the fan ts commandad cff an alam | whits # is commanded off and V.a\ FED
shall be g d at the we X by Syslam msponse
AHU-3B | 3E
PERFORMANGE VERIFICATION TEST
o I T
$ystsm loop Expacted Eytism Responsa Teat Hethod Obseryeq Responss InftialDate
Ousl Temparatute | The ODC sysiem shall measuie the 2one temperature Manuatty set the zone
Canling Mods and modulate the valve 1o maintain 23 cooling temperatorg abova the cocling
seipoint. Whan the zona lemperature is abave the satpont, and the dual
coolng saiponl, end the dual temp walgr D walar supply less
aupply is less than 80°F (ad}.), and tha oussios 81 than 80°F (adj ), and the
tamperature i greater than 80°F (ad] ) and the fan Is | oulzita air temporaturn greaier
©n the vatve shall modulaie open. than 8C°F (ad; ), and the ian
on and abserve system
aIpONIe
Cual Temparanre When the zone terparatiute is bakw the cocling Banually 581 the zone
Cooling Mode alpain, or te dual tampersiure is greater than 60'F | temperatine below the tooling
{nd}) of the ounside aif is less than B0°F {od} ), or the setpckd, and the duat
fan is off the vaive shall moduiate cosed temperatre waler supply less
than 80°F {ad].). and tha
cutside & lsmperatum greater
et BD'F (adj ). and the fan
on end observe syshant
respcnse,
Dusl Temperature When Iha zone temparak-e is Below the cooling Manualty sat tha dus)
Cookng Mode int, or the dual lamp i i§ prstar than 60'F | lempetaiure waler supply
(waf.), or the oulside air is less than B0°F (ad} ). or the | grester than B0'F [ad; ], and
tan is off the vahve shall modutste closed. the zore tamperatune abave
the coaling setpoind, and the
outskie ar tamperatura greater
than $0°F {ad] ), and the fan
on and chserve Bystem
esponze
Dusl Temparaiure Wiwir: the zone iamperaturg is batow the ciciing Marwsily set the outzide aw
Cooling kMode point or tha dual Is grealar than 80'F | temparsture less than 80°F
(8d).}, or tha cutside gir is laas than B0°F (sd] }, or e {ndj }, and the zone
1an is off tha volve shall modulate closed Iemparature above tfre coofing
se'paint, and tha cual
temperahure less than B0°F
{adj}, and the tan on ang
oLV Systam reeponse
Bual Tamparsiure Whan the zons tamparature i bakow the coaling Disable the fan and chaarva
Cadng Mode satpoint, or tha cuai temperature i greatoe than BA'F fySlem respanse,
(ad).}, of tha gutalde #ir ks lets than BG°F {ad)), or tha
fan Is off the vaive srall modulale closed.
3124.060900-PVT
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AHU-3B 3B
PERFORMANCE VERIFCATION TEST

tommand the outsida &r daTRer opan.

Gvpinen; Dl Temparature Haating
System loop Expected Svsiam Responag Taat Maitiog Obsstysd Responsa inkial/Date
Dual Tampatature | The DDC sysiem sha? the zone aro M, y $at the zone
Heating Mode and mredutate tha valve lo meintan ks heatng lamperatica balow the haating|
Setpot. Whan the zone iemoeratre is bolow the satpaint, end the dual
reatng setpoint, and the dus? o0 water | walat sUpply
aupply is graster than 70°F (ac) ), ant the outside air | grester han 70°F {adj . and
temperature Is less than 70°F (8d].) and ta fsnis on | the cutsida air tovperature
the valve shai modulate cpen laas than TO'F (e} ), snd the
137 cn anc ohserve system
rasponse
Dusl Tomnpeature When the Zone 1emperature is nbovo the haating Manualy sat the zone
Hunlng Made setpaint, or the dual tamperatury is less than 70°F | tamperatwe above the haating
{#d) }, or the outsxde alr s groater than 70°F (adj.), or setpord, snd the dual
the Lan iy off tha valva shall modiinie closed tamperature waler supply
preater than 70°F (adj ), and
the outside sir temparalioe
less than 70°F (ac] }, and the
1an on and obsarve system
rasponge.
Tual Tamperanse | Whar the 7one tamperalurs 1§ 3bova e astng “Wanaly selthe dual |
Heating Mode satpoint, or the dusi lemparsture is less than T0°F | rempsrature water Supply lass
(a%)}, of the oulnde alr is (reater than 70°F (ack), or | than 70°F iach ), ard the zane
the fan is off the vaive sihall modulate cinged. , tempsraiurs bekcw iha haating
satpoinl, and the outside air
temparsture lexs than 70°F
1 | (aci} #nd the fan on and
ohyarve sysiam respanse. i
L | J
[ Dua' Tomperture | VWhen the zone femperaturs i+ abave Go heating | Manually 5ol ha outside a7 o
Heatmg Maode setpoint, or the cual lamperadurs is lnss than 70°F | tamaeratu greater than 70°F
fack ). of the outsde air g grealer tian TE'K (ad) ), or {ag)), and the 108 |
(ne fan is off the valve shel medulate dosed temperatue below e heatng
setpoint, and the dual
tesTperatize greator then 70°F |
{adj }. and the fon on and i
observe systom response, }
L — o
Dual Temperatura When iro zane lemperahiire 13 above the heatng Disable i fan and chierve
Haating Mode selpoint, of the dusl lemparabure Is fass than TO'F Syslem rasponse
(adj }, o tha cutside air 13 groater than TO'F Lady.). or
tne fan s off the valve shaf madutale dased
AHUL3B | 3E
PREFORMANCE VERIFICATION TEST
Eyatuim: Qortgide Alr Damper Corteal
Sram loof Expaciad Sywtam Aespongs Tost Mathad Ctmaryad Responss I&‘mm
N
n
Ewm Al Damrger | Whan in tha occupled mode, tha DOC system snall | Sel the systom 1o ocoupied
Coentrol

Outedn Air Dampar

e enieny a Apr

Contral

The DDC system shall ciose the ouisds & Gamper Manually set the system o
whan tha system I unoceypiad or 1he salety Grcut i

In alarm slatus or a loss of sapply fan stalus

Junaccupied of the safety cireut
1o alanm status or the supply

I1440090%-PYT
AFHUE|IE

SY3iem rasoonsa

fan siatus ko off and obsarve \['E(L

TURT00a

Tofa
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AHU-38 | 3E
PREFORMANCE VERIFICATION TEST
H amy| turs
fvstam loeo Expected Bvptem Responys Tasi Mathod Qbserved Bepones intialDats
High Retum Adr 2 min. {ad] } after fan operaton ad the retum air Manually set tha ratum alr
Temperature {smparature is greater ihen 0°F (ad,.} an alarm shadl |somporature above C°F (ad;). \
Alarming be genernted al the DRerALOr workisaton. Obsarve sysiam rasponse, V ——y
Temporenly charge 2 min, 'art t ‘eD
time delay to genarale samm i Zq
fieded.
Low Retum Alr 2 min_ (sc) } nhav fen operaton and the istum sic | Manuaky s+t the rotm ar
Tomporsture | lemperature it fess Tian 45°F (a0} on alanm sha be | lsmperature batow 45°F (ad) ). '\dp
Alarming 9 atha Obsarve fystem response, \1 ——
Tempocuily changs 2 min, a.l 1 G'D |
tma delay o genarate slamm £ 24
L neoded. 1
System loop ot Otearved Resporgy InkisiDate
High Mixad Air 2 mir. (ad} ) after fan cporation and the mixed ar Manually sot the mbxead air €(l
i ure tarperatunt Is graates than @0°F (x2,) an alsmm snall | lemparatune above S0°F {ad) ). V ﬁ,@
.Mmlp__“' d ot tha ¥ Observa system response.
Temporty chonps 2 min.
tme delsy o genesate ata
Low Mixed Ar Manualy ad aif
Temperatune emperatire below 487
Alarming Obsarve system response.
Temperacly change 2 min.
—1 Eme delay 1o generate stanm ¥
narded,
AHU-AB | 3E
PERFORMANCE VERIFICATION TEST
System: Suoply Alr Temperature Alaning
System koog Expecied Syptam Responss Tovt Mathod Dtesrved Retpomns InkisDale
igh Suppiy Alr 2 man. (ad].) attes len aparation and the mpply air Manualy set the supply s \ [
Tamperature  ltomporatura is grester than 120'F (adj) an slarm shall  temperature above 120°F P
Alarming ba ganeraled at the oparator werkstalion (acy ), Observe system \I —
responsa. Temporarly change ol Fi Eb
2 min time Culny to generate
alarm i nesced.
Low Supply Air 2min, (ad).) atier lan operstion and tha supply sl Manuaily set the supply aic ‘ l
Temparawrs ormperature is fess nan 45°F (ocj) 2n alamn shall be | femparture below <5'F [ad; | p
Alarrning 2 d at the op rstation. Obsarve sysiem response. e
Temporatly change 2 min. V{:ﬂ ﬁgD
time delay ta genarate alamn If %
nesded.
i Norsstoa I Dnte
e T
f Ownars Rapressriatv's Signatre 7 Date_ - I Ownar Reprasentative's Sanatore  Date I
3 144080809-PVT
AHIBIIE 118008
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DUAL TEMP

idg 3144

SYSTEM (CW LOOP)

PERFORMANCE VERIFICATION TEST

Syatem: Dual Temp Systam iChilled Water Loop) Ryn Conditions

n.:.:i{/é{ﬁi

System loop Expected Syatem Responge Tost Method grved Respon InHinkDats
| Dual Temp System [ The DDC systom shall enabie the DTS Chilad Water | WManually sel the outzide o | ol =
{Chilled Water Loop! Laop whanever the culside air temperature rises {emperature above the w

flun Conditions | above the setpoint of 55°F (ad) ) and the sottware
[mode switch for the dual tamparature system is In cool
mode

satpoint of 55°F {adj.) with the
software mode swilch in cool
mode and observe sysiem
rasponse,

\lEFRED

Dual Temp Sysiem | The DDC syslam shall disable the DTS Chilled Watar

tanually set ihe outside air

(Chilled Waler Loop} |Loop whenever the oulside air temperalure falls befow temperature below the salpaint

Run Conditions | the setpoint of 54°F (ad).) or Iha software mode switch| of 54°F (ad).) or the software Vmﬁ- m
for the dual temperalure system is In hest mods. | mode switch in heat mode and
vbserve system rasponse
Dual Temperature Systam (Chilied Water Loop)
PERFORMANCE VERIFICATION TESYT
System: Duai Temp Pump Operation
System loop Ezpected System Response Teast Method Qbserved Response InltialiDate

Dual Tamp Pump | When the seftware mode switch is in cool mode, the
Operation Pump shall run anytime the OTS Chillad
Water Loop is called o run.

AT o —

Manually set the outside air
lemperature above the
saipaint of 55°F (ad) ) with
scitware mode switch in cool
mode and observe sysiem
response.

Cwd
VEZET S

Dual Temp Pump | The Dual Temp Pump shall run for freeze protection
Operation whenaver the cutside alr temperature ia Jess than
J8°F (ad} ).

|
L

Manually set the outside air
tempearaiure below the freeze
protaction satpoint of 38°F
(ad] ) with software moge
switch in any position ang

chaerva system response L

IA

Dual Temp Pump ﬁgﬁm Pumgp shall have a minimum § min

Manuaily se! the outside air

Operation (ad} } delay on shutdown afier the chiller Is disabled |temparature below the setpaint m / pr
of 54°F {adj ) with software
| mode switch in cool mode and
= Cod relesD %ﬁr’" "2,0 verify that Ihe Sewek-F e 284%:."&?
| Pump continues (o run for § i
min (adj.} after the chiller has
L 2 been disabled l .
Dual Temperature System (Chilled Water Loop)
PERFORMANCE VERIFICATION TEST
System: Dual Temperature Changeover Valve Contral
System loop Expactad System Response Tent Mathod Observed Res ponss Al
Dual Tamp When the soltware mode switch is in the Cool moda, Manually set the software a{_‘_ w
Changeover Valve tha dual lemperaiure changeover valve shall be medeswilch in the cool mode
Control cammandad to allow How through the chiller. and observe system response Wﬁ %
Dual Temp Tha chiller shall not operate uniess the dual Verify that the chiller remains m: |
Changeover Valve |temperature changeover valve Is commanded to allow disabled until the dual w
Control flow through tha chiller lemperalure changeover valve FRs
is commanded to allow flow W h m a?
L L through the chiller
|

Ad Cchc IpSea_ w

3144-080809-PVT
DUAL TEMP SYSTEM [CW LOOP)

111182008
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Dual Temperature System (Chilled Water Loop)
PERFORMANCE VERIFICATION TEST

tem; Chilier Operation larmin
System loop Expected System Response Tost Method QObserved Response InitialDate
Chilter Operation | The chiller shall have a minimum 5 min. {adj ) delay | Manually set ihe outside ar
on startup after the pump status js proven on, temperature above the Esd. I‘A—-E—/ J-J 46 : '}

mode and vernfy that the chiller

setpaint of 55°F {adj.} with
software mode awiich bn cool

remains disabiad lor 5§ min.
{ad}.) after the Dual Temp
Pump is commanded on

Oweg™
Oy

S 7020 xnmd

Tas onl
~ s

28

Chiller Operation

The chillar shalt be disatled on a loss of pump status

Manually get the Dual Temp
Purmp status to "oft” and
observe systam responsa.

lss RE 1 Tl e

=
ity

Cimdp

[Ty

[T

“ChitterRunning in
Hand

Tha DOC systern shall continuausly monilor the onfoft
siatus of the ekilier: Il a status of "on" occurs for 10
sec. (adj.} while the ehiteris commanded off an slarm
shali be ganaraled at the operator workstatian

¥

Manually sol the chiter status
1o “on” for 10 sec, {adj.) whils i
is commanded off and obaserve

sysiam response,

LA FEDD

o\

:///7 Pt

System loop

Dual Temperature System (Chilled Water Loop)
PERFORMANCE VERIFICATION TEST

tem: Dual T lled Water Loo

E; tod System Res

Test Mothod

& Alarmin

Observed nsa

Dual Temp Chilled
VWater Loop Supply

Tha chiller shall maintain a Dual Temp Chiled Water
Loop Supply temperature setpoint as determined by its|

Verify that the chiller maintains

an inlarnal setpoint of 45°F

7 A S0

temperature rises above 55°F (ad}.) and the DTS
Chilled Water Loop has bean enabled for 15 min

prior o the DTS Chilled Waler
Laop being enabled for 15 min.

Temperature ety Intermal controls {provided by sthers), Initial (adj ) ‘x/
Setpoint selpoint is assumed to ba 45°F (adj) zg WH
High Dual Tamp | The DDC system shalt continuously monitor the Dual | Manualty sat the Dual Temp |~
Chiled Water Loop | Temp Chiiled Weter Loop Supply temperature and Chilied Water Loap Supply {
Supply Temperaturs | generale an alarm at the operator workstation if the | temperature above §5°F (ad).) A‘LFT ﬂﬁ/‘

Supply Temperature

penarats an alam at the operator workstation if the
temperature rises above 55°F (ad].} and the DTS
Chilled Water Loop has bean enabled for 15 min.
{adi.}.

lemperatura above 55°F (ad}.)

Loop has been enabled for 15
min. (adj.) and observe systom

after the DTS Chilled Waltar

(adj.) {ad].) and cbserve system
response. e SF_@L&:D
High Dual Temp The DDC system shall continuously monitar the Dual | Masnually set the Dual Temp <
Chilled Water Loop | Temp Chilled Walar Loop Supply temparaiure and Chilled ‘Waier Loop Supply /\ w P, ¢ ’{-&_

responsa
Low Dual Temp | The DDC system shall conlinuously manitor the Oual | Aanuaily sel the Dual Temp e
Chilled Water Loop | Temp Chillad Watsr Locp Suppiy lsmpereture and | Chilled Water Loop Supply Py _mgiomn P
Supply Temperature | genarate an atam at the operator workstatlon if the | temperature below 38°F (edj }
temparatura falls below 38°F (adj.). and observe system rasponse, YL (Fy &-‘D (-[ A 7{‘-’%
E

3144-080809-PVT

DUAL TEMP SYSTEM (CW LOOPR)

~ Cwner Reprasentative's Signalure f Dale
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Bldg 3144 wzz /09

DUAL TEMP SYSTEM (HW LOOOP}
PERFORMANCE VERIFICATION TEST

: Dual T 8 ot Watsr Run Comdltions
System loopn Expagted System Responge Teost Mathod Observed R 1] alDate

Dual Temp Systern |The DDC system shal enab'a the TS Hol Water Leop| Manually sal the outside air :
(Hot Water toop) | whenever the outsids air iemperature fabs balow the |temperatura below the at: y _ *.—"'tv*y 3
Run Conditions setpoint of 65°F (adj.) and the sofiware mode switch | of 85°F (ad].} with the sclware ' %4
T

for the dual temperature system is in keal mode. moca switch in heat mode and
observe system rasponse.

Dual Termp System | The DDC system shall disable ihe DTS Hot Waler Manually set the outside alr
{Hol Water Loop} [Loop whenever the outsicle air temperature rises above] temparatune above the setpoint OK L‘_Jp
Run Condltions | the setpoint of 86°F (adj ) or the software mode switch| of 66°F {ad] ) or ihe software é
T DU

for the dual iemperature systam is in cool mods. e switch in cool moda and

observe sysiam response, % 49" 0‘1

Dual Temp System The DTS Hot Water Loop shaii run for Ireeze Manually sat the outside air — =
{Hot Water Loop) | protection whenaver the outside air temperature Is less| temperalure below the freeze \f{p foe B2 4L
Run Conditions than 38°F (adj } | protection setpoint of 36°F i p / _
| {odj.} with sohtwore mode /: 58 i (A
swilch in any position and !
— observe system response. _ |

Dual Temperature System {Hot Water Loop)
PERFORMANCE VERIFICATION TEST

System: Pum) ration & Afarmin
1440
Expcted System Respanse Test Mathod Observed Response laitisDate
amp Pump | When the software mode switch Is In heal mode, tha | Manually set the outside ar 1 ; i |
Operation BaFemp Pump shall run anytime the DTS Hot Waler| terperature beiow tha tetpoint (}@lrfzﬂ _D
Lyl Locp 8 collad ta run. of 65°F {ad].} with software _?/A‘@/(,q
mode switch in heat mode and | 77
| |r observe system responsa
I
i i ed ;
LualTamp Pump | The DDC sysigm shal continuously monitor the on/ofl | Manually set DuaFFermp Pump| -, }J_::-r
Failure stotus of aw‘;‘x.ﬂump. 19 loss of pump status | stalus to “off* far 30 sec. (acj.} /}, {: N F ,{ﬂ/“ -
occurs for 30 sec. (adj ) while the pump is commanded| while it is commanded on and
fo run an alarm shall be generated at the cperator observa system response. (7 vt { / K
workstation \/’L[Z & ot /{qf A
] : i T
Yo L BT
| SuakFemp-Pump in | The DOC systsm shal continuously monitor tha on/off Manualty sel -Bukirerrp Pump /7 / Tex
Hand status of Pump._ if a status of "on® occurs | status to "on” for 10 sec, (adj ) + /ﬁ I ="
for 10 sez. {adj.) whila the pump is commanded off an | while it is commanded off and ﬁ
alarm shall be ganerated at the operalor workstation obsarve sysiem respense V[ ﬁ /‘ /’,&ff) ! /F? i
{ : Y~ - |
Dual Tempsrature System (Hot Watar Loop)
PERFORMANCE VERIFICATION TEST
System: Dual Yemperature Changeoyer Valve Contral
System loop Expected System Response Test Method Observed Response InktiatDate
Dual Tamp When the software mode switch Is in the Heat mode, Manually set the software | o - .f"f..
Changeover Valve the dual tamperature changeover valve shall ba modeswilch inthe heat mode | s~ (;_0.\’ |z, f=is ﬂ
Cantrol ! cormmanded to alow flow through the heat exchanger. | end observe Sysiam tesponse. T (s f‘f’i" y //;/ (ij‘;-
Dual Temp The hewt exchanger steam valve shall not opsrate | Varily that the heat exchanger| ____ - o
Changeover Valve unless the dual lsmperature changeover valve is steam valve remains closed | -3/ /41 uﬂtﬁfg— LB 1y -
Controf commanded 1o al'ow flow through the heat exchanger unld the dual temperatura ‘//Af’
changeover valve is CPIT g S Ay ¥E 71 23
commanded to allow flow =
through the heat exchanger
C'k “" - k R - ( = - r i 'H"
St - | TV _ . A ¥ (“"3\(15_,300(;.)
3144-080909-PVT
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Dual Temperature S

ystem {Hot Water Loop)

PERFORMANCE VERIFICATION TEST

torn: Dusl Temp Hot Water Loop Supply Te rature Setpoint Reset & Alanpin
System loop Expected Systom Responss Test Method Observed Response Inttis\/Dats
Dual Temp Hat The Dua! Tamp Hot Water Loop Supply temperature { Manuslly set the oculsida air . . Y, E
Water Loop Supply | setpoint shall reset based on outside air temperature. temperature at vafious ()ﬂr 3 }F ﬁ ) ju./;pﬁr /% b~ 2
Temperature As oulside air temperature fises from 0°F (adj } to 70*F| temperatures and verily that %
Selpoint Resat {ad}.) the Dual Temp Hot Waler Loog Supply the dual temp hot water loop ‘/CK;
temperature setpoint shall reset downwards from 180°F|  supply temperature satpaint
{(adj ) to 120°F (adj ). resets accoirdingly.
High Dual Temp Hol{ The DDC system shall continuously monitor the Dual | Manuafly set the Dual Temp a’:r';
Water Loop Supply Temp Hot Water Loop Supply temperature and Hot Water Loop Supply G—Lf}fvfﬂ, i
Temperature generate an alarm at the oparator workstation If the  [temperature above 200°F (adj,)! A £
temperature rises abave 200°F {adj ). and observe sysiem response, \M{ f"Tg—D // é/ (ﬁ
Low Duaf Temp Hat [ The DDC system shall continuously monitor the Dual | Manually set the Dual Temp .-'."M'
Water Loop Supply Temp Hot Water Loop Supply iemperature and Hot Water Loop Supply WM T
Temperstura genefate an alarm at the operator workstation If the  |temperature below 100°F (adj.)
tzmparature falis below 100°F (adj.) after the DTS Hot |  prior ko the DTS Hot Water— =1~ Llf' ﬁbf 0o
Walar Loop has been anabled for 15 min [adj ). Loop being enabled lor 15 min.| Sp LIFD (
(&d,.} and chserve system D S~
resy
Lew Dual Temp Hot | The DOC system shall continuously monitor the Dual | Manually set the Dual Temp Tt
Water Loop Supply Temp Hot Water Loop Supply tempersture and Hot Water Loop Supply P,—\_J"_-M ™ e
Temperature generate an alarm at the operator workstalion if the | lemperature below 100°F (edj)| | - F e D /
temperatura falls below 100°F {ad] ) ufter the DTS Hot | _after to the DTS Hot Water | A TL1 =5 ‘/ /i'/ﬂ?
Water Loop has been enablad for 15 min. {ad)} Loop has been snabiad for 15 [

min. {adj )} and chaerve system

response

Dual Temperatura System (Hot Water Loop)

PERFORMANCE VERIFICATION TEST
S : H changsr Staam Valve - Hot Watar Control
Syetem loon Ex stsm Response Test Method [T Res al/Date
Heat Exchanger The stearn valve shall modulate open whenever the With the pump status on, = {
Steam Valve - Hot pump status is proven an and the Dual Temp Hot manually set the Dual Temp \2 ﬁ, (L LA
Water Control | Water Loop Supply temperature is below the hot water Hot Watsr Loop Supply {q
tamperature setpeint, temparature below the aetpoint| (/
and observe systam response OGE}I‘M&Z /D ?
Heat Exchanger | The steam valve shall moduiale clased whenever the | Manually set the Dual Temp | . 7
Sleam Valve - Hot Dual Temp Het Water Loop Supply ternperature is Hot Waler Loop Supply \/‘ALUE‘ S ’L/.C
Water Control above the hol waler temperature seipoint or on o lass |iamperature above tha satpoint
of pump status. or manually sst the dual temp - / "
pump status to "cf” and C'LO_) ) N () Lf" o ﬁ('
cbserve sysiem responsa. b

Heat Excharger
Sleam Vahve - Hot
Water Control

Tha steam valve shall modulate closed whanever the
Dual Temp Hot Watsr Loop Supply temperature hises
from 190°F {adj.) fo 200°F (adj)

tempernture above 190*F (adj )
and observe sysiem response,

Manually set tha Dual Temp
Hot Water Loop Supply

/el

Zd

BeorTol's) jre / Dater

ot A Iy e A

-
-

Crwners Representative’s Sgnature { Data - ]
]

Owner Rapresentative’y Signalure f Date - ; I
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Building
344

FCU-1 | AHU-3F
PREFORMANCE VERIFICATION TEST

System: Run Condjtions

Systam loop d System Res Teat Mathod Observad Responss InjtUalDate
Zone Scheduled The DDC systam shall anable ihe AHU based upon Configure time of ¢ay and day I
Occupancy zone scheduled {tme of day and day of week including |  of week enable schadules ] up
helldays. There shall be provisions for manual and incuding holldays (or the AHU, \!
limed ovsrrides 1hat may enable equipmant outside of | Initiate schedules and cbsarve £y ;F; s>
tha niormal schedule, system rasponse. :ﬁ
AHU enable based | The DDC system shall enable the AHU il the zone | Duting the unocoupied mades 531"
[—upm‘ Coaling from temperatura rises above the unoccupled cooling rmanuaily set the zons "'Ad' '6TM=$¢ \.F-IP
the Unoceupiad Zona satpoint, temperaturz above the  PofAdg Sf5= C?advé

unuccupled cooling setpoint
and absarve systam response,

Solof

I AHU enable basad
upen Heating from
the Linoccupied Zone

l The DDC sysiem shall enable theAHU if the zone
temperature falls bafow the unsccupied heating
tetpoint.

Ouning the unoccupied mode
manually sel the zona
temperature below (ha
unoccupled heating setpoint
and nbserve sysiem rasponse.

FAw Seve, Dr
VAWE opPed
\eneen |30

4P

[Zone Uneccupied | The DDC systern shall also enable the AHU, anylime | Set system ta "Unoccupied™;
Overtide an occupani depressas the unoccupled override button|  Dapress space temperature \./JP
(located on the local space lemperalure sensor} during occupied ovarmide button and \I r - ED
unacupied periods of time. When the override button | ebserve system responsa E ‘ﬂ
Is depressed. the AHU will run in the ocoup
Zone Schaduled The DDC system shall enable the AHU based upen | Sel sysiam to “Optimal Start w
Optimization zone calculated optimal starl up period before the | Up* mode and cbserve system \j - ( ! g QD
schedulad octupancy. rasponse. = ""JO

Unoccugied Period

Buring the unoccupled pariod which is fres of run

Sel gystamn to "Unoccupled”

wip

free of un requests reguest, the AHL shail remain off, moda and free of run raguest —_—
listed abave and observe V-E( Lt t‘_'D
System nasponse m
v
FCU-1 | AHU-3F
PERFORMANCE VERIFICATION TEST
Systany: Zone Temperaturg Setpolnt Control & Alarming
Systemn [oop Expectod System Response Tast Meihod Observed Responas InialDate
QOceupied Zone 1 The cccupied cooling selpoint shall be T4'F (ad) ) and | Verify that the occupied cooling] D
Temperature Control | the occupled neating setpoint shall be 70°F (sd]). | end heating setpents are 74°F — wd
{ad) ) and 70°F (ad) Ve FIiED
i respactivaly m L~
v
Uneccupled Zone | The unoccupied cocling setpoint shall be B2°F (ad].) Varify that the unoccuplad p‘ !p
Temperature Control | and the unoczupied heating satpoint shail be §2°F cooiing and healing ssiponts —
; (adi.). are 82°F (ad).) and B2°F (ad} ) \j enrm aa
L | respactively 5
High Zone The DDC system shail continuously monitor the zons Manually sal the zone ' Au%‘é Np

Temperatura Alarm

temperatuce. if Iha zone lemperalire rises abova the
cooling setpeint by 5°F (ad).} an a'am shal be

generaled ai the operator workstation observe sysiem tesponsa.

temperature 5°F (ad).} above
the 2osling satpoint and

\l=n freb

Low Zone
Tempaorature Alarm

The DDC system shall continuously moniter the zone
temperature, If the zone lemperature falls below the
heating satpoint by 5°F (ad; ) an alarm shall ba

EEL\ ~aty - Yo cloat - P (_ [a-‘dl.ﬁ)i.-(i\
Lﬁrﬁu-gf-‘- er
1 -1 ,72,2 )
3144-080509-PVT

FCU-1 | AHU-3F

generated at the operator workstation observe systern rasponse

Manuatly sat ihe zone
lemperature 5°F (ad].) below
ihe heating setpoint and

ALAvicS
\JErihien

11182003
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FCU-1 | AHUSF

MANCE VERIFICATION TEST

Okltqy nNO

N RETUW A

~
MOQ:(A\(

System loop Observed Responss Initiasl/Date
-Qa%%wm:t\ The DDC sysiem shall monitor the freezestalismoka | Sed the Safety Clrcuit 1o alarm
S datacior safety circuit and shul down the unit in and | and cbsarve systam response
al flion and generate an alamm at the oparsior /
tation
el
Salsty Circul The Safety Clrcuii shall be hard wﬁnmm Manually Irip the Freezestat
Shitdown shutdown the Supply fan and wili require a
reset from the freezestat and/or smoke defector
e
Salely Circult Wﬁ has tipped OFF on the Safaty Circult,| Set supply fan 12 (fipped on the
DOC system wilt command the heating valve 100%

—

{ad] } open, disable the supply fan, and all oulside ar
dampers shali close.

safely circuit and observe
sysiem respense.

FCU-1 | AHU-3F
PREFORMANCE VERIFICATION TEST

stem: Su| Fan Control & Alarmin
Systsm loo S Respanse Test Method bae: s3ponas al/Dats
F N
AHLU Supply Fan | The supply fan shall bo commanded to run anytime the | Enebla the unit and cbserve W

2ald

Conirot unlt s commandad 1o run, uniess shuldown on safelies gysiem responsa, \/
Eiheo
AHU Supply Fan | To preveni shart cycling. the supply fan shall have a3 | Disable the unit within 3 min \ P I »,
Control min. (ag].) minimum runtime. nd)) ot enabling e wnitend | NS FL E D b
obgervs syster response. 30 AD
k i
AHU Supply Fan | To prevent short cycling, the supply fan shailhave @ 3 | Disable the unil after 3 min, wp
Control min. {adj ) mintmum runtime (ad; ) of enabling the unit and -
cbserve systsm response. \l'ErL i gD N
L)
AHU Supply Fan | The DDC system chall continucusly monitor he onveff | Manually set the supply fan
Failura stalus of the supply fan, i & loss of fan status occurs fer| stetus to "oif* for 30 sac. (adj ) A'L..ATW V\LP
30 sec. (ad} ) while the fan is commanded {o run an | while #t is commanded on and
alarm shall be generated at the oparator workstation, | ohsarve system respanse, Vg‘r 1 E E"D m
AHU Supply Fan In | The DDC system shall continuously monitor the onioff |  Manually sel the supply fan q -
Hand status of supply fan. If a status of "on” occurs for 10 | statws (o "on * for 10 sec. {adj ) A"- L \l\lp
s&c. (ad].} whils the lan js commanded off an alarm | while it is commanded off and —
shall be generated at the cperator warkstation observe system response, ' L =U e ¥ I8 = ) 39
e
3144-080908-PVT
FCU-1 [ AHL-3F 11182608



FCU-1 | AHU-3F
PERFORMANCE VERIFICATION TEST

Systom, Dua| Tamperature Coollrig

Systan loop Expactad Systam Response Test Mathod Observed Responts InilatTiate
[ Dual Terperature | The DOC sysiem shall measure the zone (emporate Manuaily sel the zone

T
Cooling Mode and modulate the valve to maintaln iis cosling setpalnt. | temperature abave the cooling
When the zons temperaiure is above the cooling setpaint, and the dual \A Lad = m m
selpoint, and the dual temperature water supply Is less | temperature water supply less

than 60°F (ad| ), und the autsids air lemperature is then 60°F {adj.), ant the ™ Q oo
graater than 60°F (adj.) and the fan Is on the vaive snall| outside air tamperature greater
modulate open, than 60°F (ad).), and Ihe fan on !
and observe system response '\w -
(FED
Dua! Temperalure When the zone temperature is below the cooling Manually sat the zone
Cooling Moda setpoint, or the dual temperature is graster than 60°F | temparature below the cooling p—
{edj], or the outside air is less then 60°F (adj ), or the seipoind, and the duat '\,k L-‘\M \L‘e

fan is off the valve shall modulate closed. \omperature waler supply less

than 60°F {ad}.), end the C,LLM
oulside air lemperature greater

than 60°F (ad}.), and the fan on

and gbserve sysicm responss Q&l F; ED m M.—

]

(ad) ), or the oulside ar is less than 80°F (adj ), esths | grealer than 60°F (29, and
femipitewalve shall modulate closed the zone temperature above 1h1 A l-\fg

¢ooling setpoint, and tha
ide Bir ratu
ransot e sn | G LOSED
and abserva sysiam rasponse. VE-(_—-—- 2)9 —
i |04 Wil Gl

Bual Temparature When the zone lemperature Is baiow the coaling | Manualty set the dual F;"‘ |
CoalingMode | selpoint, or the dual temparmiure is grealer than 60°F |  {emperature water supply uhrl—‘ Acnl Q.L \&LP

Dual Temparature When the rone lemperalure is below (he cooling Marwally set the cutside air | ]
Cooling Mode selpaint, or the dual temiperatwre is greater than 60°F |  femperature less than 60°F | \LLP
{ad).}, or the cutside air Is less than 60°F (ad).)sesthe {nd}.}, and the zona
slanis=e# e valve shall modulate closed temperature shove the cocling

setpoint, and the dual

temparalure less than 60°F VE{; ﬁ eD

(ad] ), end the fan on and m

observe syslem response t ‘ !

i |

Dual Temperaire | VWhen the zone temparature i$ below 1ha tocling Disable the fan and observe
Cooling Mode | setpoint, or the dual temperatura I3 greater than 0°F Sysism response

(ad}.}, or tha cutside alz is jess than 60°F (ad).), or the
1an Ia off the valve shali medulals closed w-ﬂﬂ (22D _Lap M

Ve Ol — v Tuwe TeosTiow \/AL.‘}E‘..@W *cmé
Ao BE ~ 18 MDA 1034 Jaroe

¥ ORIy TEMPEATE e Mot (ol o

Ketvond A\\r éu\_\/ Au.,-m,._) \/A’—L}Q-TD
CPETE ¥ Covtuus Sl 15 Aetiuc

3144-080905-PVT
FCU-1 | AHU-3F 1111872028 Jald



FCU-1 | AHU-3F
PERFORMANCE VERIFICATION TEST

Systetn; Dus Tempersture Haating

System loop asponse Tost Mothod Qbserved Response IpitialiDats
Duat Tamperature | The DDC systam shall measure the zone temperature Maruahy sat iha zona \/
Heating Mode and modulate the vaive to maintain s heating setpoint. | 1smperatura balow the heating — W I
When the zone temparatura ia below the heating selpoint, and the dual s L‘db‘- DPaﬁ P
satpoind, and the dual temperature water supply is temperature waler supply

greater than 70°F (adj.), and the outside alr
temperature is iass than 70'F (adj.) and the fan is on
the valve shali modulale open,

the outside air temperature less|

greater than 70°F (ad) }, and

than 70°F (ad].), and the fan on
and obsarva system response

To Ut

VEARED

208G~
wiP

{8d].}. or the cutaide air is greater than 7O'F (adj), or
tha fan is off the valve shall modulate closed.

than 70°F (ad].). and tha zone
temperatura balow the hasting
setpoint, and the outside alr
temperature less than 70°F
{adj }, and the fan on and
cbserve syslem response,

CLosES

Dual Temperalire When the zone lemperature is above tha heating Marnuatly sel the zone
Heating Moda setpoint, or the dual femperaiure is less than 70°F | temperature above lhe heating V —
(ad].}, or the outside air is greater than 70°F (adj.), or seipoint, and the dual A LA
the fan Is off the valve shall madulate closed temperature water supply
greator than 70°F (adj }, and CL_&'«s es
tha outside air temperature Iussk
than 70°F (ad].}, and the fan on
and observe sysism rasponas, \l 'E- (. -
Hed
Dual Temperature When the zone lemperaiure is above ihe heating Marualty set the dual
Heating Mode setpoint, or the dual lemperaiure Is less than 70°F temperalura water supply lass \/
ALLlE

\ensish

Dual Temperature

VWhen the zone lemperaturs is above tha heating

Manually set the culside sir

Healing Mode selpoind, or ihe dual temperature is less than 70°F | temparature grater than 70°F .VJQ
(adj.}, or the outside wir is greater lhan 70°F (adj ), or (ad}.), and the zone k %
the fan Is off the valve shall maduiate closed temparature below the heating a
satpoint, and tha dual La o é‘b
temperature grealer than 70°F
{ad].}). and the fan on and ol
observe systsm rasponss I\IE(
i ED
Dual Temperatune When the zone température is above the heating Disabie the fan and observe
Heating Moda setpoint, or the dual tempereture is less than 70°F syslem mesgonse.
{ad}.}, or the outside alr is greaier than 70°F (adj.), or
the fan is off the vaive shall modulate closed
FCU-1 | AHU-3F
PERFORMANCE VERIFICATION TEST
tom: Su Alr rature Alarmi
System foop Expscted System Response Test Method Obsarved Response InitiaiDate
High Supply Air 2 min. (adj.) after fan operation and tha supply air Manually sel the supply aft
Temperalure lemperature is greater than 120°F (adj ) an alarm shali]  temperature above 120°F L-ﬁr“lA.—- \klp
Alarming be generaied i the operatar warksiailon {adj.}. Observe system
r;sponsa Ter:'pararﬂy change
min. lime delay io generate \l —
fine iy enn & PDoAgr
Low Supply Adr 2 min. {ad}.) aher fan oparalion and the supptly air Manually sel the supply air
Tenparature temperature is less than 45°F (adj ) an alarm shall be | temperature below 45°F (adj.). AW \dp
Alarming generated af the oparatar workstation. Observe sysiem responsa WAL
Temporacily change 2 min. time|
delay to generate alarm It -
yto generat NEMTED mﬁq
W
Cumers Repressniaiive s Signalure 7 Dala | 7 _ Owimer Representative's Signature 7Date 1
]
3144-060908-PVT

FCUL1 { AHU-3F
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Building

W.ZﬂApcoq
HVYUIA e
PERFDRMANC IVJ TETEST

Sxatem lpap Enpested Bxstom Brsprnay Tl Meibod Obsarnd Responss InftadTiwia
Zone Schedued | The O syslem shal ensble the AHU basad upon Configura time of day and day
Oecupancy  |zsre schoduled e af day #mc day of week mckiding]|  of week erate seraut s \'Y/
hoidyys. There shall be provizions fof manual and mtuding holidays for the AHU —
Lmac overikies tat may snatie squipmom eutside of | Inigte schadulos and coservel \/&'ﬂ e
the noanal schachuie, system repanse. ?A
AHU enable bate2 | The DDC Syslern shal gnabie tha AHU if the zone Drinng the unoccupiad mods
upon Heating from [ temparaturm 14%s batow the uneccuped neating manually sot the zans wp
e Unoccapied spoint lempgrature Balow the m—
Zons unoccupie s heating setpoint V h = "'D
and ofiserve systam response. a‘ =
7ot Uncceupied | mﬁ:f::w-muuummummu anm- J Eat system Lo "Unoccupied™ |
Cvenide an Dmn Bpacy lnmpmm
| button (lmtad cnthe Iocal SPACE tnp X% sensar)
[ 1dunAng unaceupied pedods of tme. Vvhen

the overside obum Syttom relpoml [
bumnisuopmud.mmuwnlnmhlmmm \/E"T'l. Cm
made of oparation for BO min (adj.) f
Unacsuped Poaod Duting the unoccupied Penod whneh 1s e of run
e of run requests

Sat systom 10 Unoccupied
request, the AHU shall reman off Mmode ang fres cf run reguest
llsteq bove and obvserve

ewmisene | \EALT S

HVLBA | B !ﬁ! ﬁ
PERFORMANGE

Mm_&ﬂmum

24

System loop Ezpected System Resnoneg
Gczupwed Zona

Tgxt Heihod
Temparaturn Cortro!

PEgarved Apsponss
Tha occusied healing sctpoint sral ba 70°F (ag)]

Venly that e ocoupred
healm satpont is 70°F (agj )
Un d Zorwe

Tha o
Temparature Control

Ve, Ho_EfD__J

Peuirg satpowit shall be 82'F (ad}) Vonly thal the rocouped
hsatng setpost is 62°F {ach }

Venf ED Q"
Low Zore | The DOC system shall cominuously monior e zome Manually sal the zone ) WFI
Temp Alarmn P . if the zone ra falt balow the
haating setoount by 5'F {ad; ) an alam ahal be Q'ég,—

lemparakirn 5°F (ad) ) batow |
- A8nerAind ot e searator werh

i
e hesting setaointany | \4@’[ ED
Thalation v l.rslem_r-genw | - \h‘

HVU3A | B E{ a
PERFORMANGE 5T
System; Safaty Circuit Shutdown

System ke Eapsactes) Systemn Response Trat Mythod Observed Responye Inftg[iTusn
P
Safety Gircurt The DDC system shal manicr ihe freezestattinoka | Sot the Satety Cucuwt to alam \ ,.I
Shutdown Gelector safely crouit and stud down the writ in and ard observe systam resporsa m :S.f%) P
Mz7m condiuon and genernle an atatm ot the dperatorf V Z
weorkatation L m'g

| Salety Ciranl The Sataty Curcult shall ta hard wire inartocked 1o Manuaily tp the Freezastal or|

| Shuldown shutdown the Supply fan and wif mguire & tnanual | smoka datactor ang observg

| fasst from the freerestat andicr smoks astecior

|.

sysiem o
L) resetis In placa ‘ 24 'Qy
Salety [ If tha Fan has typed OFF on the Baf Sat fan lo tn
s:l?m;u,?»ﬂ Cmslr.:pgocm:yﬁ:mwlmmzm:hnmg m.s::?t:r’,:w:'hmdpop::om \/Eﬁ FI-ED \’J
100 opon, i ar .
valve %ﬂ(:t:id' md‘:‘u“"‘m:;;z:z fon. and &l SyLiem rasponse A‘M&E‘D % r

3
>-D RAD U N\
WU = 180gh - 3 4 -
( v

3144 080008-FVT
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HvU3A|B M| D,
FORMANCE VERIFICATION TEST

em: Fen & ]
Symtem loog Expected System Responas Tast Mathod Qtsecved Responss Inhisilata
AHU Supply Fan | The supgly tan shal be commanded to run anytme | Enable the urt and obzerve \"lp
Conirol the unit is semmanded to run, uniess SHutdown on SYSHM rESPONSE. V__.-
safeties Erg oy £ |
AHU Supply Fen | To prevent short cychng, the supply fan shall have a 3{ Disabla tha unid withn 3 mm,
Control min (g ) minimum e [adj.} of snabling the unit and \1 o
obacre system.respense ENvTiED
AHU Supply Fan | To pervent short eychng, the suply fan shall have 2 3| Disabls the unit sfst 3 min.
mn (ad] } mitum (ack | of enabling the Lt and —
e |simnnar| Nevineb izba-
AHU Supply Fan | The DDC system shal continuously monvtor the onfolf|  Manualy sei the supply fan V\l
Fairm status of fna supply fan, I a iogs of fan siatus occurs | status 1o "off” for 30 sec. (ad)) P
for 30 sec. {851} whie the tan s commanded to run | whids #is commandad on and V —
a0t atarmn shati be g 3t e op hserva sysem reaponss 'E(I = ED m‘d‘xr
AHU Supply Fan in | The DOC system shall continuousty monitor ne on/ofl|  Manualy set the supply fan wp
Hang status ot supply 120 I & stats of "on” occury for 10 | status to “on  for 10 sec. {ad) |
50 (80} ) wile the fan is corvmandas off an slarm | whie 1t is commanded off and E(LEE-D
shall be genorated At e OPEraLOr wiiksiation. QESETYE SY3IeM TRSDCNSA, %
hvusaia (o
PERFORMANCE VERIFICA TEST
5 A Vilve
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Bldg 3144

MZAHU-3A
Multl-Zone Alr Handling Unit

General
All alarms shall be gensrated at the opsmtor workstation.

Bun Conditions - Requested,

The unit shall be enabled whenever.

» Any zone is occupied (run request from zone controllers)

* OR 2 (adj.) unoccupied zones need cooling or heating (see zone night setback cooling/heating
sequences).

The unit shall be disabled whenever

= No zones are occupied (0 run requests from zone controilers)

+ AND 0 {adj.) unoccuped zones need cooling or heating(see zone night setback cooling/heating
sequences).

afel @ [3E] £
The unit shall shut down and generate an alarm tpon receiving a Safety intertock relay status.

Supply Fan,
The supply fan shall be commanded to run anylime the unit is commanded to run, unless shutdown on
safeties. To prevent short cycling, the supply fan shall have a 3 min. (adj.) minimum runtime

Alarms shall be provided as follows
= Supply Fan Failure: Fan is commanded on, but the status is off for 30 sec. (adj)
* Supply Fan in Hand: Fan is commanded off, but the status is on for 10 sec. (ad].).

ni
The return fan shall be commanded to run anytime the supply fan is commanded to run, unless
shutdown on safeties. To prevent short cycling, the retum fan shall have a 3 min_ {adj.) minimum
runtime

Alarms shall be provided as follows
+ Retum Fan Failure: Fan is commanded on, but the states is off for 30 sec. (adj.)
= Retum Fan in Hand: Fan is commanded off, but the status is on for 10 sec. (adj )

Pual Temp Heating/Cooling Deck;

Cocling/Heating Mode is determined by the dual temp systems healing cooling mode. The controller
shall monitor the active deck supply air temperature and shall maintain an active deck supply air
{emperature setpoint reset based on zone cocling/heating requirements.

3144-090916-5EQ
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Agtive Deck Cooling Supply Air Temperature Setpoint - Optimized:
Setpoint will be calculated every 5 min. (adj) Setpoint = LasiSetpoint + 1 {ad)) - (zone coaling request
{max of 3 (adj)) x 1).

= The initial cooling supply air temperature setpoint shall be SBF {adj.},
+ As cooling demand increases, the setpoint shall incrementally reset down to a minimum of 55F
iadj).

* As cooling dernand decreases, the setpoint shall incrementally reset up to a maximum of 75F (adj.) .

30 min [adj } after unit has proven aiflow, alarms shall be provided as follows
High Cocling Supply Air Temp: If the active deck supply air temperature is 5F (ad) ) greater than
setpoint

ive Deck Heating Su Air Temperature int - imized:
Setpoint will be calculated every 5 min. (adj ) Setpoint = LastSetpoint - 1 (adj) + {zone cooling request
{max of 3 {adj)) x 1).

= The initial heating supply air temperature setpoint shall be 90F (adj ).

* As heatling demand increases, the setpoint shall incrementaliy reset up to a maximum of 110F
{adj)

= As heating demand det . the setpoint shall incrementally reset down o a minimum of 80F
(adj ).

30 min.{adj.}) after unit has proven airflow, alarms shall be provided as follows
High Heating Supply Air Temp: If the active deck supply air temperature is greater than 120°F (adj ).
Low Heating Supply Air Temp: If the active deck supply air temperature is 5'F {ad}.) less than
setpoint

Dual Temp Valve Cooling Mode
The controller shall measure the active deck supply air temperature and modulate the dual iemp valve
to maintain its cooling setpoint.

The cooling shall be enabled whenever

* The Dual Temperature Water Supgply is less than the return air temperature
+ AND Qutside air temperature is greater than 55F {adj.}

+ AND the active deck supply air temperature is above cooling setpaint.

+ AND the fan is on

The coding shall be disabled whenever

* The Dual Temperature Water Supply is greater than retum air temperature
* OR Qutside ar temperature is less than 54F (ad) ).

+ OR the active deck supply air temperature is below cooling setpoint.

* OR the fan is off

3144.080918-5EQ
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al Temp Valve Healing Mods:
The controlier shall measure the active deck supply air temperature and modulate the dual temp valve
o maintain its heating setpoint.

The heating shall be enabled whenever

+ The Dual Temperature Water Supply is greater than the return air temperature
« AND Qutside air temperature is less than 65F (ad | )

+ AND the active deck supply air temperature is below heating satpoint

+ AND the fan is on

The heating shall be disabled whenever:

» The Dual Temperature Water Supply is less than the return air temperature.
» OR Qutside air temperature is greater than 56F {ad, ).

+ OR the active deck supply air temperature is above heating setpoint.

* OR the fan is off.

izes
The controller shall measure the mixed air temperature and modulate the economizer dampers in
sequence to maintain the optimized active deck cooling setpaint

The economizer shall be enabled whenever:
+ Quitside air enthalpy is less than 24 btufib {(ad}.).
+ AND the outside air lemperalure is less than the return air temparature.
+ AND the outside air temperalure is less than 65F (adj.).
» AND the supply fan status is on

The economizer shall be disabled whenever:
« Qutside air enthalpy is greater than 24 btuib (adj.}.
« OR the outside air temperature is greater than the return air temperature
= OR the outside air temperature is greater than 66F (adj.)
+ OR the supply fan status is off

Minimum Qutside Air Ventilation
When in the occupied mode and notin economizer mode. the controller shall modulate the outside air
damper to & minimum adjustable pesition of 20% (adj.) open.

The outside and exhaust air dampers shall fully close and the return air damper shall fully open when
the unit is off or during optimal start up,

The outside air damper shall modulate closed whenever
» The Freezestat is in alarm status
+ OR on a loss of supply fan status

etum Air Te .
The controllar shall monitor the retum air temperature

2 min. (adj.) after unit has proven airflow, alarms shall be provided as follows:
= High Return Air Temp: If the return air temperature is graater than 80F (adj ).
+ Low Retum Air Temp: If the retum air temparature is less than 45F {ad, )

Mixed Air Temperature,

The controller shall monitor the mixed air temperature

2 min. {(ad].) atter unit has proven airflow, alarms shall be provided as follows:
« High Mixed Air Temp: If the mixed air temperature is greater than 80F (adj ).
+ Low Mixed Air Temp: If the mixed air temperature is less than 45F (ad]. ).

Air Tem u
The controller shall maniter the supply air temperature

2 min. {adj ) after unit has proven airflow, alarms shall be provided as follows:
- High Supply Air Temp: If the suppty air temperature is greater than 120F (adj )
+ Low Supply Air Temp: If the supply air temperature is less than 45F (adj ).

3144-090916-SEQ
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Bldg 3144

MZAHU-3C
Multi-Zone Air Handling Unit

neral.
All alarms shall be generated at the operator workstation.

Run Conditions - R d.

The unit shall be enabled whenever

« Any zone is occupied (run request from zone controllers).

+ OR 2 {adi ) unoccupied zones need cooling or heating (see zone night setback cooling/heating
sequences)

The unit shall be disabled whenaver

* No zones are cccupied (0 run requests from zone controllers).

* AND 0 {adj ) unoccupied zones need cooling or heating(see zone night setback ceoling/heating
sequences).

Safety Interlock Relay Status.

The unit shall shut down and generale an alarm upon receiving a Safety interfock relay status

Supply Fan
The supply fan shall be commanded to run anytime the unit is commanded to run, unless shutdown on
safeties To prevent short cycling, the supply fan shall have a 3 min_ (adj ) minimum runtime.

Alarms shall be provided as follows
* Supply Fan Failure: Fan is commanded on, but the status is off for 30 sec. (ad}.}.
« Supply Fan in Hand: Fan is commanded off. but the status is on for 10 sec. (ad).}.

Dual Temp Heating/Cooling Deck:

Cooling/Heating Mode is determined by the dual temp systems heating cocling mode. The controller shall
monitor the active deck supply air temperature and shall maintain an active deck supply air tamperature
selpoint reset based on zone cooling/heating requirements

Active Deck lin ly Air Tempersl tpoint - imized.
Selpoint will be calculated every 5 min. (ad) ) Setpoint = LastSetpoint + 1 (adj) - {zone cooling request
{max of 3 {ad].)) x 1},

= The initial cocling supply air temperature setpoint shall be 58F (adj ).
+ As cooling demand increases, the setpoint shall incrementally reset down to a minimem of 55F {adj )
* As cooling demand decreases, the setpoint shall incrementally reset up to a maximum of 75F (adj.).

30 min {ad].) after unit has proven airflow, alarms shall be provided as follows
High Cooling Supply Air Temp: If the active deck supply air temperature is 5F (adj.) greater than
setpoint.

3144.090916-SEQ
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Aclive Deck Heatin ly Air Temperature Setpoint - Optimized:
Selpoint will be calculated avery 5 min. (adj.} Setpoint = LastSetpoint - 1 (adj} + (zone cooling requast
(max of 3 (adj )} x 1)

+ The initial heating supply air temperature setpoint shall be 90F (adj )
« As healling demand increases, the setpoint shall incrementally reset up to a maximum of 110F (adj.).
+As heating demand decreases, the setpoint shall incrementally reset down to a minimum of 80°F (adj }

30 min_(adj ) after unit has proven airflow. alarms shall be provided as follows.
High Heating Supply Air Tamp: If the active deck supply air temperature is greater than 120F (adj )
Low Heating Supply Air Temp: If ihe active deck supply air temperature is 5F (ad}.) less than setpoint.

| Temp Valw
The controller shall measure the active deck supply air temperature and modutate the dual temp valve 1o
maintain its cooling setpoint.

The cooling shall be enabled whenaver

+ The Dual Temperature Water Supply is less than the return air temperature
+ AND Qutside air temperature is greater than 55F (adj ).

« AND the active deck supply air temperature is above cooling setpoint.

+ AND the fan is on

The cooling shall be disabled whenever

*» The Dual Temperature Water Supply is greater than return air temperature
* OR Qutside air temperature is less than 54°F {adj ).

+ OR the active deck supply air temperature is below cooling setpoint

* OR the fan is off

Dual Temp Valve Heating Mode.
The controller shall measure the active deck supply air temperature and modulate the dual temp valve to
maintain its healing setpoint

The heating shall be enabled whenever:

+ The Dual Temperature Water Supply is greater than the return air lemperature.
* AND Qutside air temperature is less than 65F (adj.).

« AND the active deck supply air temperature is below heating setpoint.

+ AND the fan is on

The heating shall be disabled whenever

* The Dual Temperature Water Supply is less than the return air temperature.
* OR Qutside air temperalure is greater than 66F (ad )

= OR the active deck supply air iemperature is above heating setpoint

« OR the fan is off.

3144-090316-5EQ
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Dual Temp Deck - lin Mpressor:

The controller shall measure the active deck supply air temperature and stage the cooling to maintain its
cooling setpoint. To prevent short cycling. the compressor shall have a 2 min. {adj.) minimum runtime and

a 2 min, {adj ) minimum off time.

The coeling shall be enabled whenever:
* Quiside air temperature is greater than 55F (adj .}
» AND the supply fan status is on
« AND there is a call for cooling
* AND the dual temp water system is in heating mode
+ AND there are no calls for heating

The cocling shall be disabled whenaver
+ Qutside air temperature is less than 54F (adj.)
+ OR the supply fan status is off
* OR there is no call for cooling
= OR the dua! temp water system is in cooling mode
+ OR there is a call for heating.

Econpmizer:
The controller shall measure the mixed air temperature and modulate the economizer dampers in
sequencs to maintain the optimized active deck cooling setpaint

The economizer shall be enabled whenever
+ Qutside air enthalpy is less than 24 biulb (adj.)
« AND the cutside air temperature is less than the return air temperature
+ AND the ocutside air temperature is less than 65F { adj ).
+ AND the supply fan status is on.

The economizer shall be disabled whenever
» Qutside air entha!py is greater than 24 biuflb (adj.)
* OR the cutside air temperature is greater than the retum air tamperature
» OR the ocutside air temperature is greater than 66F (adj )
» OR the supply fan status is off,

Minimum Qutside Air Ventilation

When in the occcupied mode and not in economizer mode, the controller shall modulate the outside air

damper to a minimum adjustable position of 20% (adj ) open

The outside air damper shall fuly close and the return air damper shall fully open when the unit is off or

during optimal start up

The outside air damper shall modulate closed whanever
* The Freezestat is in alarm status
= OR on a loss of supply fan status

Return Air Temperature.
The controller shall monilgr the retum air temperature

2 min_ {ad}.) after unit has proven airflow, alarms shall be provided as follows:
* High Return Air Temp' If the return air temperature is greater than 80F (adj )
* Low Ratumn Air Temp: If the return air temperature is less than 45F (ad] ).

Mixed Air Temperature
The controller shall monitor the mixed air temperature.

2 min. (adj.) after unit has proven airflow, alarms shall be provided as follows;
+ High Mixed Air Temp: If the mixed air temperature is greater than 90F (ad.)
= Low Mixed Air Temp: If the mixed air temperature is less than 45F (ad] ).

3144-090916-5EQ
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Supply Air Temperature:

The controller shall menitor the supply air temperature

2 min. (adj.) after unit has proven airflow, alarms shall be provided as follows:
* High Supply Air Temp: If the supply air temperature is greater than 120F (adj.)
« Low Supply Air Temp: If the supply air temperature is less than 45F {adj )

2144.030916-5EQ
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Bidg 3144

MZAHU-3D
Miilti-Zone Air Handling Unit

General.
Alt alarms shall ba generated at the operator workstation

Run Conditions - Requested.

The unil shall be enabled whenever

* Any 2one is occupied (run request from zone controliers).

* OR 2 {adj ) unoccupied zones need cooling or heating (see zone night setback coolingMeating
sequences).

The unit shall be disabled whenever:

* No zones are occupied (0 run requests from zone controllers)

» AND 0 {adj ) unoccupied zones need cooling or heating(see zone night setback cocling/heating
sequences)

Safety Inferlock Relay Status.

The unit shall shut down and generate an alarm upon receiving a Safety interlock relay status.

Supply Fan:
The supply fan shall be commanded to run anytime the unit is commanded to run, unless shutdown on
safeties. To prevent short cycling, the supply fan shall have a 3 min. (adj ) minimum runtime.

Alarms shall be provided as follows
* Supply Fan Failure: Fan is commanded on, but the status is off for 30 sec, (adj )
* Supply Fan in Hand. Fan is commanded off, but the stalus is on for 10 sec. (adj.)

Dual Temp Heating/Cooling Deck.

Cooling/Heating Mode is determined by the dual temp systems heating cooling mode. The controller shali
monitor the active deck supply sir temperature and shall maintain an active deck supply air temperature
setpoint reset based on zone cooling/heating requirements.

Active Deck Cooling Supply Air Temperature Setpoint - Optimized;
Setpoint will be calculated every 5§ min. (adj ) Setpoint = LastSetpoint + 1 (adj) - (zone cocling request
(max of 3 (adj )} x 1}

* The initial cooling supply air temperature setpoint shall be 58F (ad).).
= As coaling demand increases, the setpoint shall incrementally reset down to a minimum of 55F {adj.)
* As cooling demand decreases, the setpoint shall incrementally reset up to @ maximum of 75F (adj )

30 min (ad] ) after unit has proven airflow. alarms shall be provided as foliows
High Cooling Supply Air Temp. If the active deck supply air temperature is 5F {adj.) greater than
setpoint

3144-090916-SEQ
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Active Dack Heating Supply Air Temperature Setpoint - Optimized:
Setpoint will be calculated every 5 min. (ad).) Setpoint = LastSetpoint - 1 (adj) + (zone cooling request
{max of 3 (adj )) x 1)

= The initial heating supply air temperature setpoint shall be 90F {(adj.)
+ As heatling demand increases, the setpoint shall incrementaily reset up to a maximum of 110F (adj ).
« As heating demand decreases, the setpoint shall incrementally reset dewn to a minimum of 80F {adj )

30 min {adj ) after unit has proven airflow, alarms shall be provided as follows
High Heating Supply Air Temp: If the active deck supply air temperaiure is greater than 120F (adj.)
Low Heating Supply Air Temp: If the active deck supply air temperature is 5F (adj) less than setpoint.

Bual Temp Valve ling Mode:
The controlier shall measure the active deck supply air temperature and modulate the dual temp valve to
maintain its cooling setpoint.

The cooling shall be enabled whenever:

* The Dual Temperature Water Supply is less than the return air temperature
* AND Outside air temperalure is greater than 55F (adj)

+ AND the active deck supply air temperature is above cooling setpoint,

* AND the fanis on

The cooling shall be disabled whenever:

*» The Dual Temperature Water Supply is greater than return air temperature
« OR Qutside air temperature is less than 54F (adj }.

+ OR the active deck supply air temperature is below cooling setpoint.

* OR the fan is off

Dual Temp Valve Heating M ;
The controller shall measure the active deck supply air temperature and modulate the dual temp valve to
maintain its heating setpoint.

The healing shall be enabled whenever:

* The Dual Temperature Water Supply is greater than the return air temperature
+ AND Qutside air temperatura is less than 65F (adj )

+ AND the active deck supply air temperature is below heating setpoint

*AND the fanis on

The heating shall be disabled whenaver

* The Dual Temperature Water Supply is less than the return air temperature.
* OR Quiside air temperature is greater than 66F (adj)

= OR the active deck supply air temperature is above heating setpoint.

* OR the fan is off

3144-090916-5EQ
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Economizer:
The controller shall measure the mixed air temperalure and modulate the economizer dampers in
sequence to maintain the optimized active deck coaling setpoint.

The economizer shall be enabled whenever:
+ Quiside air enthalpy is less than 24 biufb (adj ).
+ AND the outside air temperature is less than the retum air temperature
*AND the outside air temperature is less than 65F (adj.).
* AND the supply fan status is on.

The economizer shall be disabled whenaver
* Outside air enthalpy 1s greater than 24 biu/b (adj.).
* OR the outside air temperature is greater than the retum air temperature
= CR the outside air temperature is greater than 66F (adj)
* OR the supply fan status is off.

Minimum OQutside Air Ventilation

When in the occupied mode and not in economizer mode, the controller shall modulate the cutside air

damper to a minimum adjustable position of 20% (ad;j ) open

The cutside air damper shall fully close and the return air damper shall fully open when the unit is off or

during optimal start up.

The outside air damper shall modulate closed whenever:
* The Freezestatis in alarm status.
* OR on a loss of supply fan status

Retum Air Temperature.

The controller shall monitor the retun air temperalura

2 min, (adj.} after unit has proven aifflow, alarms shall be provided as follows
= High Retumn Air Temp: If the return air temperature is greater than 90F (ad; )
* Low Return Air Temp- If the return air temperature is less than 45F (adj )

Mixed Air Temperature
The controller shall monitor the mixed air temperature.

2 min. {ad; ) after unit has proven airlow, alarms shall be provided as follows
= High Mixed Air Temp: If the mixed air temperature is greater than S0F (adj)
* Low Mixed Air Temp_ If the mixed air temperature is less than 45F (adj.}

Supply Air Temperature

The controller shall monior the supply air temperature

2 min. (adj ) after unit has proven airflow, alarms shall be provided as follows
= High Supply Air Temp: Il the supply air temperature is grealer than 120F (adj ).
* Low Supply Air Temp: if the supply air temperature is less than 45F {adj ).
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Bldg 3144

Zone1 (typical of 18}

General.

All alarms shall be generated at the operator workstation.

Run Conditions - Scheduyled:

The unit shall run according to a user definable time schedula in the following modes
= Occupied Mode: The unit shall maintain
0 A74F (adj ) cooling setpoint
o A 70F (ad].} heating setpoint.
* Unoccupied Mode (night setback): The unit shall maintain
0 A B2F (adj } cooling setpoint.
o0 A 62F (adj ) heating setpoint.
Alarms shall be provided as follows
* High Zone Temp' If the zone temperature is greater than the cooling setpoint by 5F (adj.) and the uniit
has been in its current mode for 30 min (ad).).
* Low Zone Temp: If the zone temperature is less than the heating setpoint by 5F (adj.) and the unit has
been in its current mede for 30 min (adj ).

Zon int Adjust:
The oecupant shall be able to adjust the zone temperature heating and cooling setpoints 22 (adj ) at the
zZone sensor

Zone Optimal Start

The unit shall use an optimal start algorithm for moming start-up, This algorithm shall minimize the
unoccupied warm-up or cool-down penod while still achieving comfort conditions by the starl of the
scheduled occupied period

Zone Unoccupied Override:

A timed local override control shall allow an occupant to override the schedule and place the unit inta an
occupied mode for 60 min. {adj ) At the expiration of this time, control of the unit shall automatically retum
to the schedule.

Zone Dam) ntrol
The unit shall maintain zone setpoints by controlling the airflaw through each of the following

* When zone temperature is greater than its cooling setpoint, the damper shall modulate increasing
cooling airflow and decreasing neutral airflow until the zone is satisfied.

= When the zone temperalture is between the cooling setpoint and the heating setpoint, the damper retum
ta middle position,

* When zone temperature is less than its heating satpoint. the damper shall modulate increasing heating
airflow and decreasing neutral airfiow until the zone is satisfied

Supply Air Temperature.

The controiler shall monitor the supply air temperature

2 min_ {adj ) after unit has proven airflow, alarms shall be provided as follows
= High Supply Air Temp: If the supply air temperature is greater than 120F {adj )
* Low Supply Air Temp: If the supply air terperature is less than 45F (adj)

3144-090916.5E€Q
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T1alt



Building 3144

Zone1 {typ of 18)

Hardware Poinia

Soltware Ponty

Poia) Name

Al

AOQ

BO

AV

By

Sched

Alarm

Show Un
Graphic

Tomp

nc Sctpoint Adust

(Discharge At Temp

[Deet Darper

nc Chernde

Schedule

leating Setpoun

ICoolng Scipont

High Zone Temp

Low Zone Temp

[High Discharge Aw Temp

t ow Descharge Awr Temp

Tolals

E

1

5]

Total Hardware (3 )
=

Tolal Soltware { 21 }

3144-090916-PL
Zonat {typ of 18)

11/6/2009



Bldg 3144

AHU-1
Single Zone Air Handling Unit

eneral:
All alarms shall be generatad at the operator workstation

Run Conditions - Scheduled:
The unit shall run according to a user definable fime schedule in the following modes:
= Occupied Mode: The unit shall maintain
0 A 74F (ad] ) cooling setpoint
o A 70T (ad).) heating setpoint.
* Unoccupied Mode (night setback): The unit shall maintain
o A 82F (adj ) cooling selpoint.
o A 62F (adj ) heating setpoint.
Alarms shall be provided as follows:
* High Zone Temp: If the zone temperature is greater than the cooling setpoint by 5F (adj ) and the un it
has been in its current mode for 30 min {adj.).
* Low Zone Temp: If the zone temperature is less than the heating selpont by 5F (adj.) and the unit has
been in its current mode for 30 min {adj )

ZoneSetpgint Adjust
The occupant shall be able to adjust the zone temperature heating and cooling setpoints +2F (adj ) at the
zone sensor

Zone Optimal Start:

The unit shall use an optimal start algorithm for morning start-up. This algorithm shall minimize the
unoccupied warm-up or cool-down period white still achiaving comfort conditions by the start of the
scheduled occupied period.

Zone Un i verri

A timed local override control shall allow an occupant to ovemde the schedule and place the unit into an
occupied mode for 60 min. (ad}.). At the expiration of this time, control of the unit shall automatically retum
to the schedule

Safety Interlock Relay Status:

The unit shall shut down and generate an alarm upon receiving a Safety interlock relay status.

Supply Fan
The supply fan shall be commanded to run anytime the unit is commanded to run, unless shutdown on
salelies. To prevent short cycling. the supply fan shall have a 3 min_ {adj ) minimum runtime

Alarms shall be provided as follows
* Supply Fan Fallure: The fan is commanded on. but the status is off for 30 sec. (adj )
* Supply Fan in Hand: The fan is commanded off, but the status is on for 10 sec. (adj )

3144.090916-SEQ
AHU-1 11/6/2009
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Dual Temp Valve Cooling Mode:
The controller shall measure the zone temperature and modulate the dual temp valve to maintain its
cooling setpoint.

The cooling shall be enabled whenever

» The Dual Temperature Water Supply is less than the 2one temperature
« AND Qutside air temperature is greater than 55F {adj.).

= AND the zone temperature is above the cooling setpoint.

* AND the fan is on.

The cooling shall be disabled whenever:

* The Dual Temperature Water Supply is greater than the zone temperature
+ OR Qutside ar temperature is less than 54F (adj )

+ OR the zone temperature is below the cocling setpoint.

* OR the fan is off.

Dual Temp Valve Heating Mode.
The controller shall measure the zone femperature and modulate the dual temp valve to maintain its
heating setpoint.

The heating shall be enabled whenever:

* The Dual Temperature Water Supply is grealter than the zone temperature.
* AND Qutside air temperature is less than 65F {adj )

* AND the zone temperature is below heating setpoint.

* AND the fan is on

The heating shall be disabled whenever

+ The Dual Temperature Water Supply is less than the zone temperature
* OR Qutside air temperature is greater than 66F (ad}.}.

= OR the zone temperature is above heating setpoint

* OR the fan is off.

DX lin

The controller shall measure the supply air temperature and stage the cooling to maintain its coaling
setpoint. To prevent shart cycling, the compressor shall have a 2 min. {adj ) minimum runtime and a 2
min. {adj ) minimum off time

The DX cooling shall be enabled whenever
* Qutside air temperalure is greater than 55F (adj )
* AND the supply fan status is on
+ AND the zone temperature is above the cooling setpoint

The DX cooling shall be disabled whenever
+ Qutside air temperature is less than 54F {ad).)
+ OR the supply fan stalus is off
+ OR the zone temperature is below the cooling setpoint.

3144-080916-5EQ
AHU-1 1/B2009



Outside Air Damper:

The outside air damper shall be commanded open when the unit is commanded on unless shut down on

safelies.

The outside air damper shall close whenever:
+ The safely circuit is in alarm status
+ OR on a loss of supply fan status

Return Air Temperature:
The controller shall monitor the return air temperature.

2 min, (ad).) after unit has proven airflow, alarms shai be provided as follows.
* High Return Air Temp: If the return air temperature is greater than 90F (adj )
= Low Return Air Temp: If the return air temperature is less than 45F (adj )

Mixed Air Temperature:
The controller shall monitor the mixed air temperature

2 min, (ad).) after unit has proven airflow, alarms shall be provided as follows.
= High Mixed Air Temp: If the mixed air temperature is greater than 90F (ad] ).
* Low Mixed Air Temp: If the mixed air temperature is less than 45F (adj )

Supply Air Temperature:
The controller shall monitor the supply air temperature

2 min. (adj.) after unit has proven airflow. alarms shall be provided as follows
* High Supply Air Temp' If the supply air temperature is graater than 120F (adj )
* Low Supply Air Temp: If the supply air temperature is less than 45F (adj )

3144.090916-SEQ
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Bidg 3144

AHU-3B
Single Zone Air Handling Unit

General,
All alarms shall be generated at the operator workstation

Run Cenditions - Scheduled
The unit shall run according to a user definable time schedule in the foliowing modes:
« Occupied Mode: The unit shall maintain
0 A 74F (adj ) cooling setpoint
0 A 70F (adj ) heating setpoint.
* Unoccupied Mode (night setback) The unit shall maintain
o A B2F (adj ) cooling setpoint.
0 A 82F (adj ) healing setpoint.
Alarms shall be provided as follows:
* High Zone Temp. If the zone temperature is greater than the cooling setpoint by 5F {ad).) and the unit
has been in its current made for 30 min {adj )
» Low Zone Temp: If the zone temperature is less than the heating satpoint by 5F (adj ) and the unithas
been in its current mode for 30 min (adj )

ZoneSetpaint Adjust.
The occupant shall be able to adjust the zone temperature heating and coaling setpoints £2F (ad].) at the
Zone sensor

Zon imal

The unit shall use an optimal start algosithm for marning start-up. This algornithm shall minimize the
unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of the
scheduled occupied period,

Zone Unoccupied Chverride

A timed loca! override control shall allow an occupant to override the schedule and place the unit into an
cccupied mode for 60 min. (adj). At the expiration of this time. control of the unit shall automatically return
to the schedule

Safety iInteriock Relay Status.

The unit shall shut down and generate an alarm upon receiving a Safety interlock relay status

3144.090916-5EQ
AMHU-38 11B2006
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2 d ly Fan.

The supply fan shall be commanded to run anytime the unit is commanded to run, unless shutdown on
safaties. The supply fan shall run in low speed whenever the zone temperature is less than 2F (adj )
above the cooling setpoint and less than 2F (adj ) bel ow the heating setpoint. The supply fan shall run in
high speed whenever the zone temperature is mora than 2F (ad).} above the cooling setpaint or more
than 2F (ad).) below the heating setpoint. To pravent short cyching, each supply fan speed shall have a 3
min. (adj.) minimum runtime

Alarms shall be provided as follows:

» Supply Fan High Speed Failure: The high speed fan is commanded on, but the status is off for 30 sec.
{ad}.}.

+ Supply Fan Low Speed Failure: The low speed fan is commanded on. but the status is off for 30 sec.
(adj}

*Supply Fan in Hand The fan is commanded off, but the status is on for 10 sec. (ad].).

Dual Temp Valve Cooling Mode:
The controller shall measure the zone temperature and modulate the dual temp valve to maintain its
cooling setpoint.

The eooling shall be enabled whenever

* The Dual Temperature Water Supply is less than the zone temperature
= AND Qutside air temperatura is greater than 55F (adj)

= AND the zone temperature is above the cooling setpoint.

+ AND the fanis on

The cooling shall be disabled whenever:

= The Dual Temperature Water Supply is greater than the zone temperature
* OR Outside air temperature is less than 54F (adj.)

* OR the zone temperature is below the cooling setpoint

* OR the fan is off

Duat Temp Valve Healing Mode:

The controller shall measure the zone temperature and modulate the dual temp vaive to maintain its
heating setpoint.

The heating shall be enabled whenever:

* The Dual Temperature Water Supply is greater than the zone temperature.
+ AND Qutside air temperature is less than 65F (adj)

* AND the zone tamperature is below heating setpoint.

+ AND the fan is on

The heating shall be disabled whenever:

* Tha Dual Temperature Water Supply is less than the zone temperature
+ OR Qutside air temperature is greater than 66F (adj )

+ OR the zone temperature is above heating setpoint.

« OR the fan is off

3144-080916-5EQ
AHU-38 11/6/2009
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Menimum Qutside Air Ventilation;

When in the occupied mode, the controller shall modulate the outside air damper to a minimum

adjustable position of 20% (adj } open,

The outside air damper shall fully close and the retumn air damper shall fully open when the unit is off or

during optimal start up

The outside air damper shall modulate closed whenever-
* The Freezestat is in alarm status.
= OR on a loss of supply fan status,

Mixed Air Temperature:
The controller shall monitor the mixed air iemperature

2 min. (ad).} after unit has proven airflow, alarms shall be provided as follows:
* High Mixed Air Temp If the mixed air temperalure is greater than SO (adj )
* Low Mixed Air Temp: If the mixed air temperature is less than 45F (ad).).

Supply Air Tempearature:
The controller shall monitor the supply air temperature.

2 min. {adj ) after unit has proven airflow, alamms shall be provided as follows:
* High Supply Air Temp: if the supply air temperature is greater than 120F (adj.)
+ Low Supply Air Temp: If the supply air temperature is less than 45F (ad] )

3144-090316-5EQ
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Bldg 3144

AHU-3E
Single Zone Air Handling Unit

General
All alarms shall be genarated at the operator workstation

Run Conditions - Scheduted
The unit shall run according to a user definable time schedule in the following modes
+* Occupied Mode: The unit shall maintain
o A 74F (adj ) cooling setpoint
o A 70F (adj ) heating setpoint.
+ Unoccupied Mode (night setback). The unit shall maintain
0 A B2F (adj.) cocling setpoint.
o A 62F (adj.) heating setpoint,
Alarms shall be provided as follows
* High Zone Temp: If the zone temperature is greater than the cooling setpeint by 5F (adj ) and the un it
has been in its current mode for 30 min (adj )
* Low Zone Temp- If the zone temperature is less than the heating setpoint by 5F (adj ) and the unit has
baen in its current mode for 30 min (adj.)

ZonaSetpgint Adjust:
The occupant shall be able to adjust the zone temperature heating and cooling setpoints +2F (adj ) at the
Zone sensor

ne Optimal Start:
The unit shall use an optimal start algorithm for moming start-up. This algonthm shall minimize the
unoccupied warm-up or cool-down period while still achieving comfort conditions by the starl of the
scheduled occupied period

Zone Unoccupied Override

A timed local averride control shall allow an occupant 1o ovemide the schedule and place the unit into an
occupied mode for 60 min. (ad) ). At the expiration of this ime, contro! of the unit shall automatically return
to the schedule

Safety Interlock Relay Status:

The unit shall shut down and generate an alarm upon receiving a Safety interlock relay status.

Sugply Fan
The supply fan shall be commanded to run anytime the unit is commanded to run. unless shutdown on
safeties. To prevent short cycling, the supply fan shall have a 3 min. (adj ) minimum runtime

Alarms shall be provided as follows
* Supply Fan Failure: The fan is commanded on, but the status is off for 20 sec. {ad; )
* Supply Fan in Hand: The fan is commanded off. but the status is on for 10 sec (adj).

3144000916-3EQ
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Dual Temp Val ling_ M
The controller shall measure the zone temperature and medulate the dual temp valve to maintain its
cooling setpoint

The cooling shall be enabled whenever:

+ The Dual Temperature Water Supply is less than the zone temperature
= AND Qutside air temperature is greater than 55F (a dj.).

= AND the zone temperature is above the cooling setpoint

+ AND the fan is on

The cooling shall be disabled whenever

« The Dual Temperature Water Supply is greater than the zone temperature
* OR Qutside air temperature is less than 54F (adj.)

» OR the zone lemperature is below the cooling setpoint.

* OR the fan is off.

! Valv in
The controller shall measure the zone temperature and modulate the dual temp vaive to maintain its
heating setpoint.

The heating shall be enabled whenever

+ The Dual Temperature Water Supply is greater than the zone temperature
* AND Outside air temperalure is less than 65F {(adj )

+ AND the zons temperature is below healing setpoint.

+ AND the fanis on.

The heating shall be disabled whenever:

+ The Bual Temperature Water Supply is less than the zone temperature.
» OR Qutside air temperature is greater than 66F (adj)

* OR the zone temperature is above heating setpoint.

« OR the fan is off

Minimum Outs de Air Venlilation.

When in the occupied mode, the controller shall modulate the outside air damper to a minimum
adjustable position of 20%: (adj } open

The outside air damper shall fully close and the retum air damper shall fully open when the unit is off or
during optimal start up.

The outside air damper shall modulate closed whenever
» The Freezestal is in alarm status.
+ OR on a loss of supply fan status.

The controlier shall monitor the return air temperature

2 min. (adj } after unit has praven airflow, alarms shall be provided as follows;
+ High Return Air Temp: If the return air temperature is greater than 90F (ad].).
* Low Return Air Temp: If the return air temperature is less than 45F (adj )

Supply Air Temparature.

The controller shall monitor the supply air temperature.

2 min. {adj.) after unit has proven airflow, alarms shall be provided as follows
» High Supply Air Temp: If the supply air temperatura is greater than 120F (adj )
« Low Supply Air Temp: if the supply air temperature is less than 45F (adj.)

3144-080916-5EQ
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Bldg 3144

HVU-3A (Typical of 3B & 3D}
Single Zone Air Handling Unit

General:

All alarms shall be generated at the opsrator workstation.

Run Conditions - Scheduled:
The unit shall run according to a user definable time schedule in the following modes:
+ Occupied Mode: The unit shall maintain
0 A 74F {adj ) caoling setpaoint
o A 70F (adj } heating setpoint.
* Unoccupied Mode {night setback}: The unit shall maintain
o A B2F (adj ) cooling setpoint.
0 A 82T (adj ) heating setpoint.
Alarms shall be provided as follows
* High Zone Temp: If the zone temperature is greater than tha cooling setpoint by 5F (adj ) and the un it
has been in its current mode for 30 min (adj )
» Low Zone Temp: if the zone temperature is less than the heating setpoint by 5F (adj.} and the unitha s
been in its current mode for 30 min (adj )

ZoneSelpoint Adjust:
The eccupant shall be able fo adjust the zone temperature heating and cooling setpoints £2F (adj.) at the
zone sensor.

The unit shall use an optimal start algorithm for moming start-up. This algorithm shall minimize the
unoccupied wam-up or cool-down period while still achiaving comfort conditions by the start of the
scheduled occupied period.

ne Un ji veride:
A timed local override control shall allow an occupant to ovemide the scheduie and place the unit into an
occupied mode for 60 min. {adj.). At the expiration of this time, contral of the unit shall automatically retum
to the schedule

fety Interlock Rel :

The unit shall shut down and generate an alarm upon receiving a Safety interlock relay status.

Supply Fan:

The supply fan shall be commanded to run anytime the unit is commanded to run, unless shutdewn on
safeties. To prevent short cycling, the supply fan shall have a 2 min, (adj.) minimum runtime

Alamms shall be provided as follows.
» Supply Fan Failure: The fan is commanded on. but the status is off for 30 sec. (adj )
» Supply Fan in Hand: The fan is commanded off, but the status is on for 10 sec. (adj)

3144-090316-5EQ
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Dual Temp Valve Cooling Mode
The controller shall measure the zona temperature and modulate the dual temp valve to maintain its
coofing setpoint,

The cooling shall be enabled whenaver:

*« The Dual Temperature Water Supply is less than the zone temperature.
* AND Outside air temperature is greater than 55F (a dj.)

* AND the zone temperature is above the cocling setpoint.

= AND the fan is on

The cooling shall be disabled whenever:

= The Dual Temperature Water Supply is greater than the zone temperature
* OR OQutside air temperature is less than 54F (adj ).

+ OR the zone temperature is below the cooling setpoint.

+ OR the fan is off,

Dual Temp Valve Healing Mode.
The controller shall measure the zone temperature and modulate the dual temp valve to maintain its
heating setpoint.

The heating shali be enabled whenever:

* The Dual Temperature Water Supply is greater than the zone temperature
* AND Outside air temperature is less than 65F (adj ).

* AND the zone lemperature is below heating setpoint

« AND the fan is on

The heating sha!l be disabled whenever:

» The Dual Temperatura Water Supply is less than the zone temperature
+ OR Outside air temperature is greater than 66'F (ad j )

+ OR the zone temperature is above heating setpoint.

= OR the fan is off

Qutside Air Dampar,
The outside air damper shall be commanded open when the unit is commanded on unless shul down on
safeties

The outside air damper shall close whenaver:
* Tha safety circuit is in alarm status.
* OR on a loss of supply fan status

Supply Air Temperature.
The controller shall monitor the supply air temperature

2 min, (ad; ) after unit has proven airflow, alarms shall be provided as follows
* High Supply Air Temp: If the supply air temperature is greater than 120°F (adj).
= Low Supply Air Temp: If the supply air temperature is less than 45T (adj ).
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Bldg 3144

HVU-3C (Typical of 3E)
Single Zone Alr Handling Unit

General.
All alarms shall be generated al the operator workstation

Run Conditions - Scheduled.
The unit shall run according to a user definable time schedule in the following modes:
+ Occupied Mede: The unit shall maintain
0 A 74F (adj ) cooling setpoint
0 A 70F (adj ) heating setpoint
* Unoccupied Mode (night setback); The unit shail maintain
0 A 82F (adj ) cooling setpoint.
0 A 62F (adj ) heating setpoint.
Alarms shall be provided as follows
= High Zone Temp: If the zone temperature is greater than the cooling setpoint by 5F (adj ) and the un it
has been in its current mode for 30 min (adj.).
+ Low Zone Temp: If the zone temperature is less than the heating setpoint by 5F (adj.) and the unitha s
been in its current mode for 30 min (ad) ).

Zon oint Adjust;
The occupant shall be able to adjust the zone temperature healing and ceoling setpoints £2F {adj) at the
Zone sensor

Zone Optimal Start

The unit shall use an optimal start algorithm for moming start-up. This algorithm shall minimize the
unoccupied warm-up ar cool-down period while still achieving comfort conditions by the start of the
schedu’ed occupied period.

Zone Unogcupied Overnde

A timed local override control shall allow an occupant to override the schedule and place the unit into an
accupied mode for 60 min. (adj ). At the expiration of this time, contro! of the unit shall automatically return
to the schedule

Safety Interlock Relay Status

The unit shall shut down and generate an alarm upon receiving a Safely interlock relay status

u Fan.
The supply fan shall be commanded to run anytime the unit is commanded 1o run, unless shutdown on
safeties. To prevent short cycling, the supply fan shall have a 3 min. (adj ) minimum runtime

Alarms shall be provided as follows
* Supply Fan Failure: The fan is commanded on, but the status is off for 30 sec. (ad} ).
* Supply Fan in Hand: The fan is commanded off, but the status is on for 10 sec. {adj )

3144-090916-5EQ
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Dual Temp Valv ling Mode.
The controller shall measure the zone temperature and modulate the dual lemp valve to maintain its
cooling setpoint.

The cooling shall be enabled whengver

« The Dual Temperature Water Supply is less than the zone temperature
* AND Outside air temperature is greater than 55% (adj )

* AND the zone temperature is above the cooling setpoint.

* AND the fan is on.

The cooling shall be disabled whenever:

» The Dua! Temperature Water Supply is greater than the zone temperature
* OR Outside air temperature is less than 54F (adj.)

* OR the zone temperature :s below the cooling setpoint.

+ OR the fan is off.

| Te Vslve Heating Mode.
The controller shali measure the zone temperature and modulate the dual temp valve to maintain its
heating setpoint.

The haating shall be enabled whenaver

+ The Dual Temperature Water Supply is greater than the zone temperature.
+ AND Qutside air temperature is less than 65F (adj )

* AND the zone temperature is below healing setpoint

= AND the fan is on.

The heating shall be disabled whenever:

+ The Dual Temperature Water Supply is less than the zone temperature,
* OR Quitside air temperalure is greater than 66F (adj)

« OR the zone temperature is above healing setpoint.

* OR the fan is off

Minimum Quiside Air Ventilation:
When in the cccupied mode, the controller shall modulate the outside air damper to a minimum
adjustable position of 20% (adj ) open.

The outside air damper shall fully close when the unit is off or during optimal start up

The outside air damper shall modulate closed whenever:
+ The Freezestat is in alarm status,
= OR on a loss of supply fan status.

Retum Air Temperature:
The contreller shall monitor the return air temperature.

2 min. (adj.) after unit has proven airflow, alarms shall be provided as follows
« High Retumn Air Temp: if the return air temperatura is greater than 90F {ad}.}.
* Low Return Air Temp_ If the return air temperature is less than 45F (adj )

144-090916-5EQ
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240l



Mixed Air Temperature,

The controller shall monitor the mixed air lemperature.

2 min. (adj.) after unit has proven airflow, alarms shall be provided as follows:
* High Mixed Air Temp: If the mixed air temperature is greater than 90F {adj )
* Low Mixed Air Temp: If the mixed air temperature is less than 45F (adj )

Supply Air Temperature;

The controller shall monitor the supply air temperature.

2 min. {adj.) afier unit has proven airflow, alarms shall be provided as follows
» High Supply Air Temp: If the supply air temperature is greater than 120F (adj)
* Low Supply Air Temp_ If the supply air temperature is less than 45F (adj).

3144.090816-5EQ
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Bldg 3144

FCU-1
Single Zone Air Handling Unit

General,

All alarms shall be generated at the operater workstation.

Run Conditions - Scheduled:
The unit shall run according to a user definable time schedule in the following modes
= Occupied Mode The unit shall maintain
0 A 74'F (adj ) cooling setpaint
o A 70F (adj ) heating setpoint
= Unoccupied Mode (night setback): The unit shall maintain
0 A 82F (adj ) cooling setpaint
0 A 62T {(adj ) heating setpoint
Alarms shall be provided as follows:
+ High Zone Temp If the zone temperature is greater than the cooling setpoint by 5F (adj ) and the unit
has been in its current mode for 30 min {adj }
* Low Zone Temp: If the zone temperature is less than the heating setpoint by 5F (adj ) and the unitha s
been in its currant mede for 30 min (adj ).

ZoneSetpoint Adiust:
The cccupant shali be able to adjust the zone temperature heating and cooling setpoints +2F (adj ) atthe
zone sensar,

Zon imal Start.

The unit shall use an optimal start algonthm for moming start-up_ This algorithm shall minimize the
unoccupied warm-up of cool-down period while still achieving comfort conditions by the start of the
schirduled occupied period

Zone Unoccupied Overrid

A timed local override control shall allow an occupant to override the schedule and place the unit into an
occupied mode for 60 min. (ad}.). At the expiration of this time, control of the unit shall automatically return
to the schedule.

Supply Fan:
The supply fan shall be commanded to run anytime the unit is commanded to run, unless shutdown on
safaties. To prevent short cycling, the supply fan shall have a 3 min. (adj.) minimum runtime

Alarms shall be provided as follows
» Supply Fan Failure: The fan is commanded on, but the status is off for 30 sec. (adj)
* Supply Fan in Hand: The fan is commanded off, but the status is on for 10 seg {adj )

3144.090%16-SEQ
FCL-1 T1B2005%
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Dual Temp Valv ling Mode:
The controller shall measure the zone temperature and command the dual temp valve to maintain its
cooling setpoint.

The cooling shall be enabled whenever

= The Dual Temperature Water Supply is less than the zone temperature
« AND Outside air temperature is greater than 55F {(a dj.).

* AND the zone temperature is above the cooling setpoint.

« AND the fan is on

The cocling shall be disabled whenaver

» The Dual Temperature Water Supply is greater than the zone temperature.
+ OR Qutside air temperature is less than 54F (adj ).

« OR the zone temperature is below the cooling setpoint.

* OR the fan is off.

Dual Temp Valve Heating Mode:
The controller shall measure the zone temperature and command the dual temp valve to maintain its
heating setpaint.

The heating shall be enabled wheneaver:

* The Dual Temperature Waler Supply is greater than the zone temperature
+ AND Outside air temperature is less than 65F (adj )

* AND the zone temperature is below heating setpoint.

* AND the fan is on.

The heating shall be disabled whenever:

* The Dual Temperalure Water Supply is less than the zone temperature
= OR Outside air temperature is greater than 66F (ad j )

+ OR the zone temperature is above heating setpoint.

= OR the fan is off.

Supply Air Temperature:

The conlroller shall monitor the supply air temperature

2 min. {adj ) after unit has proven airflow, alarms shall be provided as follows:
+ High Supply Air Temp: if the supply air temperature is greater than 120F (adj )
* Low Supply Air Temp: If the supply air temperature is less than 45F (adj )

3144-090916-SEQ
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Bldg 3144

FCU-2& 3
Single Zone Air Handling Unit

General,

All alarms shall be generated at the operator workstation

Run Conditions - Scheduled

The unit shall run according to a user definable time schedule in the following modes
* Occupied Mode: The unit shall maintain
0 A 74F (adj ) cooling setpoint
o A 70F (adj ) heating setpoint.
+ Unoccupied Mode (night setback) The unit shall maintain
o A B2F (adj ) cooling setpoint
0 A 62F (adj ) heating setpoint.
Alarms shall be provided as follows:
« High Zone Temp If the zona temperature is greater than the cooling setpoint by 5F (ad).} and the un it
has been in its current mode for 30 min (adj )
* Low Zone Temp: If the zone temperature is less than the heating setpoint by 5F {adj ) and the unitha s
been in its current mode for 30 min {ad] ).

n in !
The occupant shall be able to adjust the zone temperature heating and cooling setpeints £2F (adj ) at the
Zone $ensor.

Zon imal .

The unit shall use an optimal start algorithm for morning start-up. This algorithm shall minimize the
unoccupied warm-up or cocl-dewn pericd while still achieving comfort conditions by the start of the
scheduled occupied period

Zone Un i verride:

A timed local ovemide control shall allow an occupant to overrida the schedule and place the unit into an
occupied mode for 60 min. {adj }. At the expiration of this time. control of the unit shall automatically retum
{o the schedule

Supply Fan:

The supply fan shall be commanded to run anytime the unit is commanded to run, untess shutdown on
safeties. To prevent short cycling. the supply fan shall have a 3 min_ {adj ) minimum runtime. The fan
speeds shall automatically be indexed as follows

« Low Speed shall run anytima the zone lemperature is within setpoints.
« Medium Speed shall run anytime the zone temperature is outside of setpoints.
+ High Speed shall run anytime the zone temperature is outside of setpoints by 3F (ad] ).

Alarms shall be provided as follows.
+ Supply Fan Failure: The fan is commanded on, but the status is off for 30 sec (adj)
* Supply Fan Failure’ The fan is commanded on, but the status is off for 30 sec (adj)
= Supply Fan Failure The fan is commanded on, but the status is off for 30 sec. (adj)
« Supply Fan in Hand The fan is commanded off, but the status is on for 10 sec. {adj )

3144-090316-SEQ
FCU-243 11/6/2009
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Dygl Temp Valve Gooling Mode:
The controfler shall measure the zone temperature and command the dual temp valve to maintain its
cooling setpoint

The cooling shall be enabled whenever:

* The Dual Temperature Water Supply is less than the zone temperature.
* AND Quts:ide air temperature is greater than 55F (adj.)

= AND the zone ternperature is above the cooling setpoint.

* AND the fan is on.

The cooling shall be disabled whenever:

* The Dua! Temperature Water Supply is greater than the zone temperature.
+ OR OQutside air temperalure is less than 54F (adj )

* OR the zone temperature is below the cooling setpoint.

* OR the fan is off,

Dual Temp Valve Heating Mode:

The controller shall measure the zone temperalure and command the dual temp valve to maintain its
heating setpoint

The heating shall be enabled whenever:

* The Dual Temperature Water Supply is greater than the zone temperature
+ AND Qutside air temperature is less than 65F (ad; )

= AND the zone temperature is below heating setpoint

« AND the fan is on

The healing shall be disabled whenever:

* The Dual Temperature Water Supply is less than the zone temperature
* OR Quiside air temperature is grealer than 66F (ad }.

* OR the zone temperature is above heating setpoint

* OR the fan is off

Supply Air Temperature

The controller shall monitor the supply air lemperature

2 min. {adj ) after unit has proven airflow, alarms shall be provided as follows
+ High Supply Air Temp: If the supply air temperature is greater than 120F (adj.).
* Low Supply Air Temp: If the supply air temperature is less than 45F {adj ).

3144-090916-SEQ
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Bidg 3144

AHU-3F
Single Zone Air Handling Unit

eneral
All alarms shall be generated at the operator workstation

Run Conditions - Scheduled.
The unit shall run according to a user definable time schedule in the following modes
* Occupied Mode: The unit shall maintain
0 A 74F (adj ) cooling setpoint
0 A 70F (adj ) heating setpoint.
* Unoccupied Mode (night setback). The unit shall maintain
0 A B2F (adj.) cooling setpoint.
0 A 62F {ad] ) heating setpoint.
Alarms shall be provided as follows
* High Zone Temp If the zone temperature is greater than the cooling setpoint by 5F (adj ) and the unit
has been in its current mode for 30 min (adj.)
*Low Zone Temp: If the zone temperature is less than the heating setpaint by 5'F (adj ) and the unitha s
been in its current mode for 30 min (adj.).

ZoneSetpoint Adjust;
The occupant shall be able to adjust the zone temperature healing and coaling selpoints +2F (adj ) at the
zone sensor

ne z
The unit shall use an optimal start algorithm for momning start-up. This algonthm shall minimize the
unaccupied warm-up or cool-down pericd while stitl achieving comfort conditions by the start of the
scheduled occupied penod

Zone UUnoccupied Cvermide

A timed local override control shall allow an occupant to override the schedule and place the unit inlo an
occupied mode for 60 min, (adj ) At the expiration of this time, control of the unit shall automatically return
to the schedule

Supply Fan:
The supply fan shall be commanded to run anytime the unit is commanded to run, uniess shutdown on
safeties. To prevent short cycling, the supply fan shall have a 3 min. {adj ) minimum runtime

Alarmms shall be provided as follows:
* Supply Fan Failure: The fan is commanded on, but the status is off for 30 sec. {adj)
= Supply Fan in Hand: The fan 1s commanded off. but the status is on for 10 sec. {adj)

3144-090918-8EQ
AHU-3F 1162009
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| Temp Valve ling M .

The controlter sha!l measure the zone temperature and modulate the dual temp valve to maintain its
cooling selpoint.

The cooling shall be enabled whenever:

= The Dual Temperature Water Supply is less than the zone temperature
« AND Quiside air tamperature is greater than 55F (adj.)

« AND the zone temperature is above the cooling setpoint.

» AND the fan is on.

The cooling shall be disabled whenever:

« The Dual Temperature Water Supply is greater than the zone temperature
» OR Quiside air temperature is Jess than 54F (adj ).

» OR the zone temperature is below the cooling setpoint.

= OR the fan is off.

Dual Temp Vaive Heating Mode:

The controller shall measure the zene temperature and modulate the dual temp valve to maintain its
heating setpoint.

The heating shall be enabled whenever

* The Dual Temperature Water Supply is greater than the zone temperature
= AND Qutside air temperature is less than 65F (adj)

» AND the zone temperature is below heating setpoint.

* AND the fan is on.

The heating shall be disabled whenever.

« The Dual Temperature Water Supply is less than the zone temperature.
* OR Qutside air temperature is greater than 66F (adj.}

» OR the zone temperature is above healing setpoint

+ OR the fan is off.

Supply Air Temperature,

The controller shall monitar the supply air temperature

2 min. {adj.) after unit has proven airflow, alarms shall be provided as follows
= High Supply Air Temp: If the supply air temperature is greater than 120F (adj.).
+ Low Supply Air Temp: If the supply air temperature is less than 45F (adj }

3144-090916-5EQ
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Bldg 3144

Chiller
Dual Temperature System Chilled Water Loop Sequence of Operation

DTS Chilled Watsr Loop- Run Conditions
The DTS Chilled Water Loop shall be enabled whenever:

The Software Mode Switch for the Dual Temperature System is in Coo!l Mode
AND the outside air temperalure is greater than S5F (adj.).

The DTS Chilled Water Loop shall be disabled whenever:

The Software Mode Switch for the Dual Temperature System is in Heat Mode
OR the outside air temperature is fess than 54F (adj ).

DT Chilled Water Loop Pump:

When the software mode switch is in Coal mode, the DT chilled water loop pump shall run anytime the

The delay times will be set appropriately to aliow for orderly chilled water loop slant-up, shutdown and

DT Chilled Water Loop Pump Failure: The pump is commanded on, but the status is off for 30 sec. (adj ).

DT Chilled Water Loop Pump Running in Hand: The pump is commanded off, but the status is on for 10

Dyal Tem hangeover Valve.
When the software mode swilch is in Cocl mede, the dual temperature changeover vaive shall be

Chiller:

The chiller shall be hard wired interlocked with the flow switch and shall be enabled when the flow switch

The chiller shall run subject to its own internal safeties and controls.

Chilled Water Loop Supply Setpoint

The chiller shall maintain a chilled water loop supply temperature setpoint as determined by its own

Chilled Water L Tem re Monitoring:
The following temperatures shall be monitored

Chilled water loop supply
Alarms shall be provided as follows

High Chilled Water Loop Supply Temp: If the chilled water loop supply temperature is greater than 55F
Low Chilled Water Loop Supply Temp: If the chilled water loop supply temperature is less than 38F

3144-090916-SEQ
DT CHW 11/6/2008
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Dual Tem em Temperature Monilgrin
The following temperatures shall be monitored

Dual Temp Supply Temperature
Dual Temp Return Temperature

Alarms shall be provided as follows:

High Dual Temp System Supply Temp: If the dual temp system supply temperature is greater than 180F
Low Dual Temp System Supply Temp If the dual temp system supply temperature is less than 38F

3144-000916-5EQ
DT CHW 11/6/2009 2of2
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Bidg 3144

HEX
Dual Temperature System (Hot Water Loop) Sequence of Operation

Hot Water Ruyn iti
The DTS Hot Water Loop shall be enabled whenever:

The Software Mode Switch for the Dual Temperature System is in Heat Mode
AND the outside air temperature is less than 65F (adj. ).

The DTS Hot Water Loop shall be disabled whenever:

The Software Mode Switch for the Dual Temperature System is in Cool Mode
OR the outside air temperature is greater than B6F ( adj )

The DTS Hot Water Loop shall also run for freeze protection whenever the outside air temperature is less
than 38F (adj ).

Hot Water Loop Pump:
When the software mode swilch is in Heal mode, the hot water loop pump shall run anytime the Hot
Woater Loop is called to run

Alarms will be provided as follows

Hot Water Loop Pump Failure: The pump is commanded on. but the status is off for 30 sec. (adj.)
Hot Water Loop Pump Running in Hand: The pump is commanded off, but the status is on for 10 sec
(ad])

Dual Temperature Changeover Valve
When the software mode switch is in Heat mode, the dual temperature changeover valve shall be
commanded to allow flow through the heat exchanger

DTS Hot Water Loop Supply Temperat elpoint Reset:
The hot water loop supply temperature setpoint shall reset based on outside air temperature

As outside air temperature rises from OF (ad) ) to 70" F (adj ) the hot water loop supply temperature
setpoint shall reset downwards from 180°F (adj } to 120 F {ad;j)

Alarms shall be provided as follows.

High Hot Water Loop Supply Temp: If the temperature is graater than the setpoint by more than 30F
{adj )

Low Hot Water Loop Supply Temp: If the temperalure 1s less than the setpoint by more than 30F (ad))
and the Hot Water Loop has been enabled for 15 min. {adj }

H cl r Sieam Valve - Hot Water Coniral.
The controller shall measure the hot water loop supply temperature and modulate the steam valve to
mainta:n its setpoint.

3144090916-SEQ
DT HW 1162006
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The steam vaive shall modulate open whenever:

The pump status is proven on
AND hot water loop supply temperalure is below setpoint

The steam valve shall modulate closed whenever:

A loss of pump status
OR hot water loop supply temperature is below setpoint

The steam valve shall close whenever the hot water loop supply temperature rises from 190F (adj ) to
200F (adj.)

3144-080916-8EQ
DT HW 11672009 2042
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DID

Spec Sect
211

2.1.1.7
2.1.1.11

222
2221
2.2.2.2
2.2.3
224
2241
2242
225

2.25.1
2.2.6
227
2.3.
231
2.3.2
23.2.1
2.3.2.2
2.3.2.3
2324

__SE6104
—_SE6166
__7N141
—_ZN341
—_ZN253
__ZNss1
PT

_BN

_WCTRL
“WCTRLP

_WNOWS

_WCTRLV
_WNPOT
_WNTPA
+1

+1T

+1 TR

RS
_RSF
_RSP
+2
+3H
+4 P
+5C
+6

+6 C
+60Q
+7
+7CS

+8 L
+9

-1CD
-2 CV
-2CV
-2CVB
-2CV
-2CV

DESCRIPTION
Direct Digital Controls

Transformers
Digital controller BACnet Internetwork

Modems

Gateways

Digital Control Cabinet

Main Power Switch and Receptacle
Main Power Switch and Receptacle
DDC Software

Programming

Bacnet Operator Workstation

Bacnet Operator Workstation Hardware
Bacnet Operator Workstation DDC software
Graphics Software

Notebook Computer

Bacnet Protocol Analyzer

Input Hardware

Thermistors

Resistance Temperature Detectors
Temperature Sensor Details

Transmitters

Relative Humidity Transmitters
Pressure Transmitters

Current Transducers

Air Quality Sensor

CO2 Sensors

Air Quality Sensor

Input Switches

Current Switches

Timed Local Qverrides

Freeze Protection Thermostats
Air Flow Measurement stations
OUTPUT HARDWARE

Control Dampers

Control Valves

Valve Assembly

Butterfly Valves

Two-Way Valves

Three Way Valves



23.25
2326
2.3.2.7
2.3.2.8
2.3.3
23.3.1
2.3.3.2
234
2.34.1
235
235.1
24.1
2421
2423
243
2.7.4
2752
2.8.

2¢v
2¢v
2¢v
-2CVS
-3

-3

-3p

-4

-5
-5R

PX-SP

P W
PN

Valves for Chilled Water

Valves for Hot Water

Valves for High Temperature
Valves for Steam Services
Actuators

Electric Actuators

Pneumatic Actuators

Output Signal Conversion
Electronic-to-Pneumatic Transducers
Output Switches

ControlsRelays

Transformers

Power Line Surge Protection
Controller input/Output Protection
Wiring

In-Line Filters

polyethylene tubing

Variable Frequency Drives






b § AHU-3A 3724
b [:] 3A Zone 1 3144
v E] 3A Zone 2 3144
b (] 3A Zone 3 3144
b [] 3A Zone 4 3144
# [] 3A Zone 53144
b § § AHU-3C 3144
b E] 3C Zone 1 3144
b [£] 3C Zone 2 3144
b ] 3C Zone 33144
b [ 3C Zone 4 3144
¢ [) 3C Zone 5 3144
b (] 3C Zone 6 3144
» §§ AHU-3D 3144
b E] 3D Zone 1 3144
b E] 3D Zone 2 3142
» £ 3D Zone 3 3144
» ] 3D Zone 4 3144
» ] 3D Zone 5 3144
b E] 30 Zone 6 3144
b (] 3D Zone 7 3144
b [£] AHU-1 3144

¢ E] AHU-3B 3144
b ] AHU-3E 3144
b ] AHU-IF 3144
b (] HVU-3A 3144
> (] HVU-3B 3144
b ] HVU-3C 3144
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Fan Runs When Occupied

tlealing 66.00 Cooling 76.00
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Fan Runs When Occupied

OCCURIED Heating 64.00 Cooling 74.00
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