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T001 COVER SHEET

M001 MECHANICAL - GENERAL NOTES AND SCHEDULES

M200 MECHANICAL - BASEMENT MECHANICAL PLAN

M201 MECHANICAL - FIRST FLOOR MECHANICAL PLAN

M202 MECHANICAL - SECOND FLOOR MECHANICAL PLAN

M203 MECHANICAL - THIRD FLOOR MECHANICAL PLAN

M204 MECHANICAL - ATTIC MECHANICAL PLAN

M500 MECHANICAL - HVAC SYSTEM PIPING SCHEMATIC

M700      MECHANICAL - CONTROL SCHEMATICS

M701      MECHANICAL - CONTROL SCHEMATICS

M702      MECHANICAL - CONTROL SCHEMATICS

M703      MECHANICAL - CONTROL SCHEMATICS

M704      MECHANICAL - CONTROL SCHEMATICS

M705      MECHANICAL - CONTROL SCHEMATICS



BLOWER

CFM

WATER SOURCE HEAT PUMP SCHEDULE

MARK
TOTAL SENS. EER GPM

WATER SIDE DATA

WPD
REMARKS

HP-1

MANUFACTURER/MODEL NO.
ESP

COOLING CAP. HEATING CAP.

COP E.W.T. L.W.T.

ELEC. DATA

MCA VOLTS PHASE

JCI - RKTH038SL301CBNNZ8D63SSD 1200 .5" 27.7 22.4 19.1 26.6 5.5 6.0 4 85 F 96.9 F 18.5 208 3

TOTAL

PIPE CONNECTION

LS/LR (IN)

1"

CD (IN)

1-1/4"

HP-2 1" 1-1/4"

HP-3 1" 1-1/4"

HP-4 1" 1-1/4"

HP-5 3/4" 1-1/4"

HP-6 3/4" 1-1/4"

HP-7 1" 1-1/4"

HP-8 1" 1-1/4"

HP-9 3/4" 1-1/4"

HP-10 1" 1-1/4"

HP-11 3/4" 1-1/4"

HP-12 3/4" 1-1/4"

HP-13 1" 1-1/4"

HP-14 1" 1-1/4"

HP-15 3/4" 1-1/4"

HP-16 1" 1-1/4"

HP-17 1" 1-1/4"

HP-18 1-1/4" 1-1/4"

HP-19 3/4" 1-1/4"

HP-20 3/4" 1-1/4"

HP-21 1" 1-1/4"

HP-22 3/4" 1-1/4"

HP-23 3/4" 1-1/4"

HP-24 1" 1-1/4"

HP-25 1" 1-1/4"

HP-26 1" 1-1/4"

HP-27 1" 1-1/4"

HP-28 1-1/4" 1-1/4"

HP-29 1" 1-1/4"

HP-30 1" 1-1/4"

HP-31 3/4" 1-1/4"

HP-32 1" 1-1/4"

HP-33 1" 1-1/4"

HP-34 1" 1-1/4"

HP-35 1" 1-1/4"

HP-36 3/4" 1-1/4"

HP-37 3/4" 1-1/4"

HP-38 1" 1-1/4"

HP-39 3/4" 1-1/4"

HP-40 1-1/4" 1-1/4"

HP-41 1-1/4" 1-1/4"

HP-42 1-1/4" 1-1/4"

HP-43 1" 1-1/4"

HP-44 1" 1-1/4"

HP-45 3/4" 1-1/4"

HP-46 3/4" 1-1/4"

HP-47 3/4" 1-1/4"

HP-48 1" 1-1/4"

HP-49 3/4" 1-1/4"

HP-50 1" 1-1/4"

HP-51 3/4" 1-1/4"

HP-52 1" 1-1/4"

HP-53 1" 1-1/4"

HP-54 1" 1-1/4"

HP-55 1" 1-1/4"

HP-56 3/4" 1-1/4"

HP-57 1-1/4" 1-1/4"

HP-58 3/4" 1-1/4"

HP-59 1" 1-1/4"

HP-60 1" 1-1/4"

HP-61 1" 1-1/4"

HP-62 1" 1-1/4"

HP-63 3/4" 1-1/4"

HP-64 1" 1-1/4"

HP-65 1" 1-1/4"

HP-66 1" 1-1/4"

HP-67 1" 1-1/4"

HP-68 1" 1-1/4"

HP-69 3/4" 1-1/4"

HP-70 3/4" 1-1/4"

HP-71 3/4" & 1" 1-1/4"

HP-72 3/4" 1-1/4"

HP-73 3/4" 1-1/4"

HP-74 1" 1-1/4"

HP-75 3/4" 1-1/4"

HP-76 3/4" 1-1/4"

HP-77 3/4" 1-1/4"

HP-119 3/4" 1-1/4"

JCI - RKSH018SL001CBGNZ8D03SSD 630 .5" 16.5 11.3 14.9 19.4 4.2 3.8 7 85 F 95.7 F 14.5 208 1

JCI - RKTH038SL301CBNNZ8D63SSD 1200

JCI - RKTH026SL001CBNNZ8D63SSD 800 .5" 26.4 17.5 16.6 27 4.7 5.0 4.9 85 F 97.7 F 18.6 208 1

JCI - RKSH012SL000CBNNA8D03SSD 400 .21" 13.1 8.9 15.1 12.2 4.3 2.6 2.9 85 F 97.4 F 6.7 208 1

JCI - RKSH012SL000CBNNA8D03SSD 400

JCI - RKSH018EL001CANBA8D00SSD 630

JCI - RKSH018SL001CBGNZ8D03SSD 630

JCI - RKSH012SL000CANBA8D00SSD 300 .5" 9.1 6.0 13 10.1 4 1.8 7.2 85 F 97.8 F 5.7 208 1

JCI - RKTH026SL001CANBA8D00SSD 800

JCI - RKSH012SL000CBNNA8D03SSD 400

JCI - RKSH012SL000CANBA8D00SSD 300

JCI - RKTH038SL301CBNNZ8N03SSD 1100 .5" 35.7 24.1 15.3 35 4.4 6.0 4.1 85 F 99.6 F 18.5 208 3

JCI - RKTH038SL301CBNNZ8N03SSD 1100

JCI - RKTH038SL301CBNNZ8N03SSD 1100

JCI - RKTH038SL301CBNNZ8D63SSD 1200

JCI - RKTH038SL30ACANBA8D00SSD 1100

JCI - RKSH015SL001CBGNA8N03SSD 500 .5" 13.7 9.7 14 14.9 4.5 2.7 3.6 85 F 97.6 F 11.8 208 1

JCI - RKSH015SL001CBGNA8N03SSD 500

JCI - RKSH015SL001CBGNA8N03SSD 500

JCI - RKTH038SL301CBNNZ8D63SSD 1200

JCI - RKSH015SL001CBGNA8N03SSD 500

JCI - RKSH012SL000CBNNA8D03SSD 400

JCI - RKTH038SL301CBNNZ8N03SSD 1100

JCI - RKTH038SL301CBNNZ8D63SSD 1200

JCI - RKTH026SL001CBNNZ8D63SSD 800

JCI-RKSH042SL001CBGNZ8N03SSD 1400 .5" 40.7 30.8 17.5 39.7 5.1 8 5.2 85 F 97.2 F 24.9 208 1

JCI-RKTH049SL301CBGNZ8D03SSD 1550 .5 49.1 32.2 16.1 49.8 4.4 9.6 6.3 85 F 97.4 F 21.5 208 3

JCI - RKTH038SL301CBNNZ8N03SSD 1100

JCI - RKTH038SL301CBNNZ8D63SSD 1200

JCI - RKSH012SL000CANBA8D00SSD 300

JCI-RKTH072SL301CBNNZ8D03SSD 2300 .5" 67.5 49.7 13.2 77.5 4.3 13.6 9.2 85 F 97.5 F 29 208 3

JCI - RKTH038SL301CBNNZ8N03SSD 1100

JCI - RKSH018SL001CBGNZ8D03SSD 630

JCI-RKTH049SL301CBGNZ8D03SSD 1550 .5" 49.1 32.2 16.1 49.8 4.4 9.6 6.3 85 F 97.4 F 21.5 208 3

JCI - RKSH012SL000CANBA8D00SSD 300

JCI-RKSH012SL000CANBA8D00SSD 300 .5" 9.1 6 13 10.1 4 1.8 7.2 85 F 97.8 F 5.7 208 1

JCI - RKTH038SL301CBNNZ8N03SSD 1100

JCI - RKSH015SL001CBGNA8N03SSD 500

JCI - RKTH026SL001CBNNZ8D63SSD 800

JCI - RKSH018SL001CBGNZ8D03SSD 630

JCI - RKTH064SL301CBNNZ8D03SSD 2000 .5" 62.8 44.8 14.4 67.8 4.7 12 8.8 85 F 98 F 27.6 208 3

JCI - RKSH018SL001CBGNZ8D03SSD 630

JCI - RKTH038SL301CBNNZ8N03SSD 1100

JCI - RKSH015SL001CBGNA8N03SSD 500

JCI - RKSH012SL000CBNNA8D03SSD 400

JCI - RKSH012SL000CBNNA8D03SSD 400

JCI - RKTH038SL301CBNNZ8D63SSD 1200

JCI - RKSH012SL000CBNNA8D03SSD 400

JCI-RKTH049SL301CBGNZ8D03SSD 1550 .5" 49.1 32.2 16.1 49.8 4.4 9.6 6.3 85 F 97.4 F 21.5 208 3

JCI - RKSH012SL000CBNNA8D03SSD 400

JCI - RKSH018SL001CBGNZ8D03SSD 630

JCI - RKSH018EL001CANBA8D00SSD 630

2000

JCI-RKTH049SL301CBGNZ8D03SSD 1550 .5" 49.1 32.2 16.1 49.8 4.4 9.6 6.3 85 F 97.4 F 21.5 208 3

JCI - RKSH012SL000CBNNA8D03SSD 400

JCI - RKSH018EL001CANBA8D00SSD 630

JCI - RKSH012SL000CANBA8D00SSD 300

JCI - RKTH026SL001CBNNZ8D63SSD 800

JCI - RKSH018SL001CBGNZ8D03SSD 630

JCI - RKSH018EL001CANBA8D00SSD 630

JCI - RKTH026SL001CBNNZ8D63SSD 800

JCI - RKSH018EL001CANBA8D00SSD 630

JCI - RKTH026SL001CBNNZ8D63SSD 800

JCI - RKTH026SL001CBNNZ8D63SSD 800

JCI - RKTH026SL001CBNNZ8D63SSD 800

JCI -RKSH018SL001CBGNZ8D03SSD 630

JCI - RKTH026SL001CBNNZ8D63SSD 800

JCI - RKSH012SL000CBNNA8D03SSD 400

JCI - RKSH012SL000CBNNA8D03SSD 400

JCI - RKTH038SL301CBNNZ8N03SSD 1100

JCI - RKSH012SL000CBNNA8D03SSD 400

JCI - RKSH012SL000CBNNA8D03SSD 400

JCI - RKTH038SL301CBNNZ8N03SSD 1100

JCI - RKSH015SL001CBGNA8N03SSD 500

JCI - RKSH015SL001CBGNA8N03SSD 500

JCI - RKSH018EL001CANBA8D00SSD 630

TON

CHILLER SCHEDULE

MARK
FLUID

FOULING REMARKS

CH-1

MANUFACTURER/MODEL NO.

CONDENSER DATA

YORK/YCWL0094SE17XABBXTX 80.51 0.86 0.00025 1,2,3,4,5

NOM.

TON

KW/

FACTOR
EWT

86.5

LWT

102.5

GPM

162.5

WPD

6.59

FLUID
FOULING

COOLER DATA

Water 0.00025

FACTOR
EWT

58.34

LWT

42

GPM

118

WPD

4.84

KW

69.29

VOLT

208

PH.

3

COMP. DATA

CLOSED CIRCUIT COOLER SCHEDULE

MARK REMARKS

CT-1

MANUFACTURER/MODEL NO.

FXV-0812B-30T-N 1,2,3102.5 86.5

 F wb

78

CELLS

1

QTY
KW

HEATER DATA

1 18

(EA.)
VOLT

208

PH.

3

QTY.

1 25

RPM

1800

VOLT

208

PH.

3

FAN MOTOR
NO. OF

TEMP.

AIR

 F

LWT

 F

EWT

416

GPM

2196

MBH

CAP.
o o

o

SERVING

HEAT PUMP LOOP

:

1. PROVIDE FACTORY DISCONNECT AND MOTOR CONTROLLER.

2. 30% ETHYLENE GLYCOL SOLUTION.

3. SOUND PRESSURE RATING FROM ANY SIDE SHALL NOT EXCEED 65 dB WHEN MEASURED AT 50 FEET.

4. INCLUDE UNIT MOUNTED CONTROL ENCLOSURE, VARIABLE FREQUENCY DRIVES, CIRCUIT BREAKER DISCONNECT, VIBRATION SWITCH.

5. INTERFACE CONTROLS NEW BUILDING MANAGEMENT SYSTEM.

:

1. PROVIDE BACNET INTERFACE TO NEW BUILDING MANAGEMENT SYSTEM.

2. MANUFACTURER PROVIDED STARTER / DISCONNECT.

3. PROVIDE ACOUSTIC SOUND BLANKET OPTION.

4. PROVIDE ELASTOMETRIC ISOLATION OPTION.

5. SINGLE POINT POWER CONNECTION.

:

1. VARIABLE SPEED ECM BLOWER.

2. PROVIDE SOUND ATTENUATION KIT, FILTER RACK WITH MERV 4 FILTER, AND INTERNAL SAFETY CONTROLS TO BE INTERFACED WITH DDC CONTROL SYSTEM..

3. PSC MOTOR.

4. PROVIDE HOT GAS BYPASS CONTROL.

5. CONTROLS TO BE PROVIDED PER 2/M701 BY DDC CONTROLS MANUFACTURER.

.5" 27.7 22.4 19.1 26.6 5.5 6.0 4 85 F 96.9 F 18.5 208 3

.5" 27.7 22.4 19.1 26.6 5.5 6.0 4 85 F 96.9 F 18.5 208 3

.5" 27.7 22.4 19.1 26.6 5.5 6.0 4 86 F 96.9 F 18.5 208 3

.5" 27.7 22.4 19.1 26.6 5.5 6 4 85 F 96.9 F 18.5 208 3

.5" 27.7 22.4 19.1 26.6 5.5 6 4 86 F 96.9 F 18.5 208 3

.5" 27.7 22.4 19.1 26.6 5.5 6 4 86 F 96.9 F 18.5 208 3

.5" 16.5 11.3 14.9 19.4 4.2 3.8 7 85 F 95.7 F 14.5 208 1

.5" 16.5 11.3 14.9 19.4 4.2 3.8 7 85 F 95.7 F 14.5 208 1

.5" 16.5 11.3 14.9 19.4 4.2 3.8 7 85 F 95.7 F 14.5 208 1

.5" 16.5 11.3 14.9 19.4 4.2 3.8 7 85 F 95.7 F 14.5 208 1

.5" 16.5 11.3 14.9 19.4 4.2 3.8 7 85 F 95.7 F 14.5 208 1

.5" 16.5 11.3 14.9 19.4 4.2 3.8 7 85 F 95.7 F 14.5 208 1

.5" 16.5 11.3 14.9 19.4 4.2 3.8 7 85 F 95.7 F 14.5 208 1

.5" 16.5 11.3 14.9 19.4 4.2 3.8 7 85 F 95.7 F 14.5 208 1

.5" 16.5 11.3 14.9 19.4 4.2 3.8 7 85 F 95.7 F 14.5 208 1

.5" 16.5 11.3 14.9 19.4 4.2 3.8 7 85 F 96 F 14.5 208 1

.5" 16.5 11.3 14.9 19.4 4.2 3.8 7 85 F 95.7 F 14.5 208 1

.5" 16.5 11.3 14.9 19.4 4.2 3.8 7 85 F 95.7 F 14.5 208 1

.5" 16.5 11.3 14.9 19.4 4.2 3.8 7 85 F 95.7 F 14.5 208 1

.5" 27.5 17.5 16.6 27 4.7 5.0 4.9 85 F 97.7 F 18.6 208 1

.5" 26.4 17.5 16.6 27 4.7 5.0 4.9 85 F 97.7 F 18.6 208 1

.5" 26.4 17.5 16.6 27 4.7 5.0 4.9 85 F 97.7 F 18.6 208 1

.5" 26.4 17.5 16.6 27 4.7 5.0 4.9 85 F 97.7 F 18.6 208 1

.5" 26.4 17.5 16.6 27 4.7 5.0 4.9 85 F 97.7 F 18.6 208 1

.5" 26.4 17.5 16.6 27 4.7 5.0 4.9 85 F 97.7 F 18.6 208 1

.5" 26.4 17.5 16.6 27 4.7 5.0 4.9 85 F 97.7 F 18.6 208 1

.5" 26.4 17.5 16.6 27 4.7 5.0 4.9 85 F 97.7 F 18.6 208 1

.21" 13.1 8.9 15.1 12.2 4.3 2.6 2.9 85 F 97.4 F 6.7 208 1

.21" 13.1 8.9 15.1 12.2 4.3 2.6 2.9 85 F 97.4 F 6.7 208 1

.21" 13.1 8.9 15.1 12.2 4.3 2.6 2.9 85 F 97.4 F 6.7 208 1

.21" 13.1 8.9 15.1 12.2 4.3 2.6 2.9 85 F 97.4 F 6.7 208 1

.21" 13.1 8.9 15.1 12.2 4.3 2.6 2.9 85 F 97.4 F 6.7 208 1

.21" 13.1 8.9 15.1 12.2 4.3 2.6 2.9 85 F 97.4 F 6.7 208 1

.21" 13.1 8.9 15.1 12.2 4.3 2.6 2.9 85 F 97.4 F 6.7 208 1

.21" 13.1 8.9 15.1 12.2 4.3 2.6 2.9 85 F 97.4 F 6.7 208 1

.21" 13.1 8.9 15.1 12.2 4.3 2.6 2.9 85 F 97.4 F 6.7 208 1

.21" 13.1 8.9 15.1 12.2 4.3 2.6 2.9 85 F 97.4 F 6.7 208 1

.21" 13.1 8.9 15.1 12.2 4.3 2.6 2.9 85 F 97.4 F 6.7 208 1

.21" 13.1 8.9 15.1 12.2 4.3 2.6 2.9 85 F 97.4 F 6.7 208 1

208 1

.5" 9.1 6.0 13 10.1 4 1.8 7.2 85 F 97.8 F 5.7 208 1

.5" 9.1 6 13 10.1 4 1.8 7.2 85 F 97.8 F 5.7 208 1

.5" 9.1 6 13 10.1 4 1.8 7.2 85 F 97.8 F 5.7 208 1

.5" 9.1 6 13 10.1 4 1.8 7.2 85 F 97.8 F 5.7 208 1

.5" 13.7 9.7 14 14.9 4.5 2.7 3.6 85 F 97.6 F 11.8 208 1

.5" 13.7 9.7 14 14.9 4.5 2.7 3.6 85 F 97.6 F 11.8 208 1

.5" 13.7 9.7 14 14.9 4.5 2.7 3.6 85 F 97.6 F 11.8 208 1

.5" 13.7 9.7 14 14.9 4.5 2.7 3.6 85 F 97.6 F 11.8 208 1

.5" 13.7 9.7 14 14.9 4.5 2.7 3.6 85 F 97.6 F 11.8 208 1

.5" 13.7 9.7 14 14.9 4.5 2.7 3.6 85 F 97.6 F 11.8 208 1

.5" 13.7 9.7 14 14.9 4.5 2.7 3.6 85 F 97.6 F 11.8 208 1

.5" 26.4 17.5 16.6 27 4.7 5.0 4.9 85 F 97.7 F 18.6 208 1

.5" 35.7 24.1 15.3 35 4.4 6.0 4.1 85 F 99.6 F 18.5 208 3

.5" 35.7 24.1 15.3 35 4.4 6.0 4.1 85 F 99.6 F 18.5 208 3

.5" 35.7 24.1 15.3 35 4.4 6.0 4.1 85 F 99.6 F 18.5 208 3

.5" 35.7 24.1 15.3 35 4.4 6.0 4.1 85 F 99.6 F 18.5 208 3

.5" 35.7 24.1 15.3 35 4.4 6.0 4.1 85 F 99.6 F 18.5 208 3

.5" 35.7 24.1 15.3 35 4.4 6.0 4.1 85 F 99.6 F 18.5 208 3

.5" 35.7 24.1 15.3 35 4.4 6.0 4.1 85 F 99.6 F 18.5 208 3

.5" 35.7 24.1 15.3 35 4.4 6.0 4.1 85 F 99.6 F 18.5 208 3

.5" 35.7 24.1 15.3 35 4.4 6.0 4.1 85 F 99.6 F 18.5 208 3

.5" 35.7 24.1 15.3 35 4.4 6.0 4.1 85 F 99.6 F 18.5 208 3

JCI - RKTH064SL301CBNNZ8D03SSD .5" 62.8 44.8 14.4 67.8 4.7 12 8.8 85 F 98 F 27.6 208 3
30% ETHYLENE 

GLYCOL

PUMP SCHEDULE

MARK REMARKS

P-1

MANUFACTURER/MODEL NO.

BELL & GOSSETT / SERIES e1510 1111

HP

20

RPM

3500

VOLT

208

PH.

3

FAN MOTOR

460.5

GPM

4" / 3"

SIZE

3AD

P-2 190 7.5 17501182AD

P-3 175 7.5 17501352BD

BELL & GOSSETT / SERIES e1510

BELL & GOSSETT / SERIES 1510

SUCTION /

DISCHARGE (IN)

2.5" / 2"

2.5" / 2"

HEAD

(FT)

SERVICE

LOOP WATER

CHILLED WATER

HEATING HOT WATER

:

1. PROVIDE VFD FOR SOFT START AND BALANCING AND ELECTRICAL DISCONNECT.

208 3

208 3

1,2,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

2,3,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,5

1,2,5

1,2,5

MCA MOCP

JCI - RKSH015SL001CBGNA8N03SSD 500 .5" 13.7 9.7 14 14.9 4.5 2.7 3.6 85 F 97.6 F 11.8 1,2,4,5

255 300

HP

PONY

HP

MAIN

7.5

MOTOR

PUMP

SPRAY

5

OUTSIDE

AIR CFM

30

75

75

75

300

120

60

120

50

40

120

30

30

100

100

100

40

120

100

150

50

130

50

100

120

50

140

100

110

30

60

25

100

125

125

60

200

60

50

40

40

40

100

60

160

40

60

80

40

260

80

60

80

80

80

60

80

40

40

100

40

100

100

50

50

50













NTS

CT-1

4" THICK REINFORCED CONC

PAD

W8X67 I-BEAM

EXPANSION TANK HEAT PUMP

LOOP WATER

1" CW MAKEUP

P

LR

LS

HEAT TRACING ON SPRAY PUMP

INLET AND 18" OF DISCHARGE

PIPING
3" OVERFLOW DRAIN

3"  DRAIN TO NEAREST STORM

SEWER

FLEXIBLE CONNECTION (TYP.)

1" CW MAKE-UP HEAT TRACING

CW MAKE -UP LINE

TO FLOOR DRAIN

LOOP WATER SYSTEM AIR

SEPARATOR HEAT PUMP LOOP SYSTEM PUMP

1" CW MAKEUP

P

EXPANSION TANK CHILLED

WATER

TO FLOOR DRAIN

CHILLED WATER SEPARATOR

SYSTEM AIR SEPRATOR

CWS

CH-1

CWR

LS

LR

LR

LS

LR

BUILDING HEAT PUMP SYSTEM
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HWS

HWR
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AUTOMATIC  CONTROL VALVE
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AUTOMATIC FLOW CONTROL
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SHELL & TUBE HEAT EXCHANGER

SECONDARY HEATING SOURCE
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HEATING WATER SYSTEM PUMP
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1" CW MAKEUP

P
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EXPANSION TANK

CONDENSER WATER

HEATING WATER SYSTEM AIR

SEPARATOR

TO FLOOR DRAIN

NS
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EXISTING AIR HANDLING UNIT SCHEDULE

MARK MBH
REMARKS

AHU-1

AIR FLOW (CFM) COOLING COIL

5 208/3 79.8 1

MOTOR DATA

PH

VOLT/
EAT DB/WB (°F)

80/67 53.4/52.5

EWT (°F) 

42 60

GPM

14.3

MBH

134.4

EAT (°F)

50

LAT (°F)

95

EWT (°F)

180

HEATING COIL

LWT(°F) GPM

160 14.0

SUPPLY O.A.
(TOT.)

MBH

(SEN.)
LAT DB/WB (°F) LWT (°F) 

AHU-2 15 158 60 27.9 273.7 50 95 28.8

AHU-3 5 62.3 60 10.6 99.1 50 95 10.3

10 171.3 95/76 62.7/62.3 60 30 405.0 -10 65 40.5

10 171.3 60 30 405.0 -10 65 40.5

AHU-4

AHU-5

2730

5625

1900

5000

5000

5000

5000

1406

475

683

208/3

208/3

208/3

208/3

120.8

233.2

89.4

252

252

80/67

80/67

95/76

54.2/53.4

55.0/54.1

62.7/62.3

42

42

42

42

180 160

180 160

180 160

180 160

1

1

1

1

:

ELECTRIC REHEAT COIL

KW

17.2

35

12

-

-

VOLTS

208

208

208

-

-

PHASE

3

3

3

-

-



NTS

NTS

NTS

EA AI - Occupancy Sensor
OS

BO - Fan Start/Stop

M

CT
BI - Fan Status

N.C.

S

BO - Exhaust Air Damper

THE UNIT SHALL BE ENABLED BY OCCUPANCY SENSOR WITH MINIMUM RUN TIME OF 10 MINUTES

(ADJ.).

THE EXHAUST AIR DAMPER SHALL OPEN ANYTIME THE UNIT RUNS AND SHALL CLOSE ANYTIME THE

UNIT STOPS. THE EXHAUST AIR DAMPER SHALL CLOSE 30 SEC (ADJ.) AFTER THE FAN STOPS.

THE CONTROLLER SHALL MONITOR THE FAN STATUS.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

THE UNIT SHALL RUN CONTINUOUSLY AND SHALL MAINTAIN A HEATING SETPOINT OF 55°F (ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• LOW ZONE TEMP: IF THE ZONE TEMPERATURE IS LESS THAN THE HEATING SETPOINT BY A

USER DEFINABLE AMOUNT (ADJ.).

THE FAN SHALL RUN ANYTIME THE ZONE TEMPERATURE DROPS BELOW HEATING SETPOINT,

UNLESS SHUTDOWN ON SAFETIES.

THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE THE HEATING COIL

VALVE TO MAINTAIN ITS HEATING SETPOINT.

THE HEATING SHALL BE ENABLED WHENEVER:

• OUTSIDE AIR TEMPERATURE IS LESS THAN 50°F (ADJ.).

• AND THE ZONE TEMPERATURE IS BELOW HEATING SETPOINT.

• AND THE FAN IS ON.

THE CONTROLLER SHALL MONITOR THE DISCHARGE AIR TEMPERATURE. 

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH DISCHARGE AIR TEMP: IF THE DISCHARGE AIR TEMPERATURE IS GREATER THAN 120°F

(ADJ.).

• LOW DISCHARGE AIR TEMP: IF THE DISCHARGE AIR TEMPERATURE IS LESS THAN 40°F (ADJ.).

THE CONTROLLER SHALL MONITOR THE FAN STATUS.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

T
AI - Zone Temp

CT

M

BI - Fan Status

BO - Fan Start/Stop

T

AI - Discharge Air Temp

AO - Heating Valve

LPS LPR

M

DA

STM

NTS

NTS

CURRENT BOILER STATUS AND OPERATING CONDITIONS WILL BE MONITORED THROUGH

ITS COMMUNICATIONS INTERFACE PORT.

THE INTERFACE WILL MONITOR AND TREND THE POINTS AS SHOWN ON THE POINTS LIST.

This boiler interface schematic may not reflect the actual sensors and points as supplied by the boiler

manufacturer. All interface points shall be coordinated with the boiler supplier.

T

AI - Steam Pressure

Boiler

AV - Operating Temp

AV - Operating Pressure

BV - Boiler Status

AV - Burner Cycles

AV - Operating Hours

LPR

LPS

To Heat Exchangers & Equipment

(15 PSI - STEAM)

T
AI - Zone Temp

AO - Heating Valve

LPSR
M

LPS

 -

THE UNIT SHALL RUN ACCORDING TO A USER DEFINABLE TIME SCHEDULE IN THE FOLLOWING MODES:

• OCCUPIED MODE: THE UNIT SHALL MAINTAIN A HEATING SETPOINT OF 70°F (ADJ.).

• UNOCCUPIED MODE (NIGHT SETBACK): THE UNIT SHALL MAINTAIN A HEATING SETPOINT OF 65°F (ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• LOW ZONE TEMP: IF THE ZONE TEMPERATURE IS LESS THAN THE HEATING SETPOINT BY A USER DEFINABLE AMOUNT (ADJ.).

STEAM COIL VALVE:

THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE THE HEATING COIL VALVE TO MAINTAIN ITS HEATING

SETPOINT.

THE HEATING SHALL BE ENABLED WHENEVER:

• OUTSIDE AIR TEMPERATURE IS LESS THAN 65°F (ADJ.).

• AND THE ZONE TEMPERATURE IS BELOW HEATING SETPOINT.

LS

C

AI - Hot Water Supply Temp

AI - Hot Water Return Temp

S

AO - Steam Valve

M

LR

T

T M

N.C.

N.O.N.O.

THE CONTROLLER SHALL MEASURE THE LOOP WATER SUPPLY TEMPERATURE AND MODULATE THE LOOP HEATING

VALVE TO MAINTAIN A MINIMUM LOOP TEMPERATURE SETPOINT OF 70 DEG-F.

ON DROPPING LOOP WATER SUPPLY TEMPERATURE, THE STEAM VALVE SHALL OPEN TO MAINTAIN A HOT WATER

SUPPLY TEMPERATURE OF 180°F (ADJ.) FROM HX-1. THE LOOP HEATING VALVE SHALL MODULATE TO MAINTAIN

THE LOOP TEMPERATURE SETPOINT.

ON RISING LOOP WATER SUPPLY TEMPERATURE WHEN HEATING IS NOT REQUIRED, THE STEAM VALVE AND LOOP

HEATING VALVE SHALL MODULATE TO THE CLOSED POSITION.

AO - Loop Heating Valve



RA DA
T

AI - Zone Temp

BI - Zone Override

M

CT
BI - Fan Status

AI - Discharge Air Temp

BI - Freezestat

BO - Reversing Valve

BO - Compressor Stage 1

HP

BO - Fan Low Speed

BO - Fan Medium Speed

BO - Fan High Speed

T T

:

THE UNIT SHALL RUN ACCORDING TO A USER DEFINABLE TIME SCHEDULE IN THE FOLLOWING MODES:

• OCCUPIED MODE: THE UNIT SHALL MAINTAIN

• A 75°F (ADJ.) COOLING SETPOINT

• A 70°F (ADJ.) HEATING SETPOINT

• UNOCCUPIED MODE (NIGHT SETBACK): THE UNIT SHALL MAINTAIN

• A 85°F (ADJ.) COOLING SETPOINT.

• A 55°F (ADJ.) HEATING SETPOINT.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH ZONE TEMP: IF THE ZONE TEMPERATURE IS GREATER THAN THE COOLING SETPOINT BY A USER DEFINABLE

AMOUNT (ADJ.).

• LOW ZONE TEMP: IF THE ZONE TEMPERATURE IS LESS THAN THE HEATING SETPOINT BY A USER DEFINABLE

AMOUNT (ADJ.).

:

THE UNIT SHALL USE AN OPTIMAL START ALGORITHM FOR MORNING START-UP. THIS ALGORITHM SHALL MINIMIZE THE

UNOCCUPIED WARM-UP OR COOL-DOWN PERIOD WHILE STILL ACHIEVING COMFORT CONDITIONS BY THE START OF

SCHEDULED OCCUPIED PERIOD.

:

A TIMED LOCAL OVERRIDE CONTROL SHALL ALLOW AN OCCUPANT TO OVERRIDE THE SCHEDULE AND PLACE THE UNIT INTO

AN OCCUPIED MODE FOR AN ADJUSTABLE PERIOD OF TIME. AT THE EXPIRATION OF THIS TIME, CONTROL OF THE UNIT

SHALL AUTOMATICALLY RETURN TO THE SCHEDULE.

THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING AN EMERGENCY SHUTDOWN SIGNAL

THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A FREEZESTAT STATUS.

THE FAN SHALL RUN ANYTIME THE UNIT IS COMMANDED TO RUN, UNLESS SHUTDOWN ON SAFETIES. THE FAN SPEEDS

SHALL BE INDEXED AS FOLLOWS:

• LOW SPEED SHALL RUN ANYTIME THE ZONE TEMPERATURE 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 A USER DEFINABLE

AMOUNT (ADJ.).

THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND STAGE THE COMPRESSORS TO MAINTAIN ITS SETPOINT.

TO PREVENT SHORT CYCLING, THERE SHALL BE A USER DEFINABLE (ADJ.) DELAY BETWEEN STAGES, AND EACH STAGE

SHALL HAVE A USER DEFINABLE (ADJ.) MINIMUM RUNTIME. THE COMPRESSOR SHALL RUN SUBJECT TO ITS OWN INTERNAL

SAFETIES AND CONTROLS.

THE HEATING SHALL BE ENABLED WHENEVER:

• OUTSIDE AIR TEMPERATURE IS LESS THAN 65°F (ADJ.).

•  THE FAN STATUS IS ON.

•  THE REVERSING VALVE IS IN HEAT MODE.

THE COOLING SHALL BE ENABLED WHENEVER:

• OUTSIDE AIR TEMPERATURE IS GREATER THAN 60°F (ADJ.).

•  THE FAN STATUS IS ON.

• THE REVERSING VALVE IS IN COOL MODE.

ON MODE CHANGE, THE COMPRESSOR SHALL BE DISABLED AND REMAIN OFF UNTIL AFTER THE REVERSING VALVE HAS

CHANGED POSITION.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• COMPRESSOR 1 RUNTIME EXCEEDED: COMPRESSOR 1 RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.).

• COMPRESSOR 2 RUNTIME EXCEEDED: COMPRESSOR 2 RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.).

:

THE CONTROLLER SHALL MONITOR THE FAN RUNTIME.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• FILTER CHANGE REQUIRED: FILTER HAS BEEN IN USE FOR MORE THAN 2200HR  (ADJ.).

THE CONTROLLER SHALL MONITOR THE DISCHARGE AIR TEMPERATURE. 

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH DISCHARGE AIR TEMP: IF THE DISCHARGE AIR TEMPERATURE IS GREATER THAN 120°F (ADJ.).

• LOW DISCHARGE AIR TEMP: IF THE DISCHARGE AIR TEMPERATURE IS LESS THAN 40°F (ADJ.).

THE CONTROLLER SHALL MONITOR THE FAN STATUS.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

NTS
NTS

BO - Compressor Stage 2

BI - Emergency Shutdown

CO
AI - Carbon Monoxide Sensor



HWS

C

AI - Hot Water Supply Temp

AI - Hot Water Return Temp
CT

BO - Hot Water Pump 3 Start/Stop

BI - Hot Water Pump 3 Status

S

AO - Steam Valve

M

HWR

THE HEAT EXCHANGER SYSTEM SHALL BE ENABLED TO RUN WHENEVER OUTSIDE AIR TEMPERATURE IS LESS THAN 65°F (ADJ.).

TO PREVENT SHORT CYCLING, THE HEAT EXCHANGER SHALL RUN FOR AND BE OFF FOR MINIMUM ADJUSTABLE TIMES (BOTH USER DEFINABLE).

THE HEAT EXCHANGER SYSTEM SHALL ALSO RUN FOR FREEZE PROTECTION WHENEVER OUTSIDE AIR TEMPERATURE IS LESS THAN 38°F (ADJ.).

THE HOT WATER PUMP SHALL RUN ANYTIME IT IS REQUESTED TO RUN.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HOT WATER PUMP FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• HOT WATER PUMP RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

• HOT WATER PUMP RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT

THE HOT WATER SUPPLY TEMPERATURE SETPOINT SHALL BE A FIXED SETPOINT OF 180°F (ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH HOT WATER SUPPLY TEMP: IF GREATER THAN 200°F (ADJ.).

• LOW HOT WATER SUPPLY TEMP: IF LESS THAN 100°F (ADJ.).

THE CONTROLLER SHALL MEASURE THE HOT WATER SUPPLY TEMPERATURE AND MODULATE THE STEAM VALVE TO MAINTAIN ITS SETPOINT.

THE STEAM VALVE SHALL BE ENABLED WHENEVER:

• THE HEAT EXCHANGER IS CALLED TO RUN.

• AND HOT WATER SUPPLY TEMPERATURE IS BELOW SETPOINT.

THE STEAM VALVE SHALL CLOSE WHENEVER THE HOT WATER SUPPLY TEMPERATURE RISES FROM 180°F TO 200°F (ADJ.).

NTS

BO - Loop Water Pump 1 Start/Stop

AO - Loop Water Pump 1 VFD Speed

BI - Loop Water Pump 1 VFD Fault

LR

LS

VFD

AI - Loop Water Return Temp

BI - Loop Water Flow Status

LR

LS

T

T

AI - Loop Water Supply Temp

P1

M

CT
BI - Loop Water Pump 1 Status

SYSTEM SHALL RUN WHENEVER:

• INDICATED BY SCHEDULE (ADJ).

•  A DEFINABLE NUMBER OF UNOCCUPIED ZONES NEED HEATING OR COOLING.

THE FOLLOWING LOOP WATER CONDITIONS SHALL BE MONITORED:

• FLOW STATUS.

• SUPPLY TEMPERATURE.

• RETURN TEMPERATURE.

ALARMS AND A HEAT PUMP SHUTDOWN SIGNAL SHALL BE GENERATED UPON ANY OF THE FOLLOWING LOOP

WATER CONDITIONS:

• NO LOOP FLOW.

• HIGH LOOP WATER SUPPLY TEMP SHUTDOWN: IF THE LOOP WATER SUPPLY TEMPERATURE IS GREATER

THAN 92°F (ADJ.).

• LOW LOOP WATER SUPPLY TEMP SHUTDOWN: IF THE LOOP WATER SUPPLY TEMPERATURE IS LESS THAN

58°F (ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH LOOP WATER SUPPLY TEMP: IF THE LOOP WATER SUPPLY TEMPERATURE IS GREATER THAN 92°F

(ADJ.).

• LOW LOOP WATER SUPPLY TEMP: IF THE LOOP WATER SUPPLY TEMPERATURE IS LESS THAN 58°F (ADJ.).

:

PUMP SHALL OPERATE WHENEVER REQUIRED BY THE LOOP MONITOR.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• LOOP WATER PUMP 1

•• FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

•• RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

•• RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT.

•• VFD FAULT.

NTS

T

P3

M

T

Starter

From Steam System



NTS

THE UNIT SHALL RUN WHEN:

• DEFINED BY OCCUPANCY SCHEDULE (ADJ). 

THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING AN EMERGENCY SHUTDOWN SIGNAL.

THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A FREEZESTAT STATUS.

THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A SMOKE DETECTOR STATUS.

THE OUTSIDE AIR DAMPER SHALL OPEN ANYTIME THE UNIT RUNS AND SHALL CLOSE ANYTIME THE UNIT STOPS.

THE SUPPLY FAN SHALL START ONLY AFTER THE DAMPER STATUS HAS PROVEN THE DAMPER IS OPEN. THE OUTSIDE

AIR DAMPER SHALL CLOSE 4SEC (ADJ.) AFTER THE SUPPLY FAN STOPS.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• OUTSIDE AIR DAMPER FAILURE: COMMANDED OPEN, BUT THE STATUS IS CLOSED.

• OUTSIDE AIR DAMPER IN HAND: COMMANDED CLOSED, BUT THE STATUS IS OPEN.

THE SUPPLY FAN SHALL RUN ANYTIME THE UNIT IS COMMANDED TO RUN. TO PREVENT SHORT CYCLING, THE SUPPLY

FAN SHALL HAVE A USER DEFINABLE (ADJ.) MINIMUM RUNTIME, UNLESS SHUTDOWN ON SAFETIES.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• SUPPLY FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• SUPPLY FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE THE COOLING COIL VALVE TO

MAINTAIN A DISCHARGE AIR TEMPERATURE OF 63°F (ADJ).

THE COOLING SHALL BE ENABLED WHENEVER:

• OUTSIDE AIR TEMPERATURE IS GREATER THAN 65°F (ADJ.).

• AND THE ZONE TEMPERATURE IS ABOVE COOLING SETPOINT.

• AND THE FAN STATUS IS ON.

THE COOLING COIL VALVE SHALL OPEN TO 50% (ADJ.) WHENEVER THE FREEZESTAT IS ON.

THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE THE HEATING COIL VALVE TO MAINTAIN

A DISCHARGE AIR TEMPERATURE OF 65°F (ADJ) .

THE HEATING SHALL BE ENABLED WHENEVER:

• OUTSIDE AIR TEMPERATURE IS LESS THAN 65°F (ADJ.).

• AND THE ZONE TEMPERATURE IS BELOW HEATING SETPOINT.

• AND THE FAN STATUS IS ON.

THE HEATING COIL VALVE SHALL OPEN TO 100% (ADJ.) WHENEVER THE FREEZESTAT IS ON.

THE CONTROLLER SHALL MONITOR THE DIFFERENTIAL PRESSURE ACROSS THE FILTER.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• FILTER CHANGE REQUIRED: FILTER DIFFERENTIAL PRESSURE EXCEEDS A USER DEFINABLE LIMIT (ADJ.).

THE CONTROLLER SHALL MONITOR THE DISCHARGE AIR TEMPERATURE. 

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH DISCHARGE AIR TEMP: IF THE DISCHARGE AIR TEMPERATURE IS GREATER THAN 120°F (ADJ.).

• LOW DISCHARGE AIR TEMP: IF THE DISCHARGE AIR TEMPERATURE IS LESS THAN 40°F (ADJ.).

OA

S

BO - Outside Air Damper

BI - Outside Air Damper Status

H L

AI - Filter Differential Pressure

DA

M

Starter

CT
BI - Supply Fan Status

BO - Supply Fan Start/Stop

T

AI - Discharge Air Temp

BI - Freezestat BI - Smoke Detector

CHWS

CHWR

AO - Cooling Valve
M

AO - Heating Valve

HWS

HWR

HW

M

T

CHW

N.C.



THE UNIT SHALL RUN CONTINUOUSLY AND SHALL MAINTAIN:

• A 78°F (ADJ.) COOLING SETPOINT

• A 65°F (ADJ.) HEATING SETPOINT.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH ZONE TEMP: IF THE ZONE TEMPERATURE IS GREATER THAN THE COOLING SETPOINT BY A USER

DEFINABLE AMOUNT (ADJ.).

• LOW ZONE TEMP: IF THE ZONE TEMPERATURE IS LESS THAN THE HEATING SETPOINT BY A USER DEFINABLE

AMOUNT (ADJ.).

THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A FREEZESTAT STATUS.

THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A SUPPLY AIR SMOKE DETECTOR

STATUS.

THE UNIT SHALL START PRIOR TO SCHEDULED OCCUPANCY BASED ON THE TIME NECESSARY FOR THE ZONES TO

REACH THEIR OCCUPIED SETPOINTS. THE START TIME SHALL AUTOMATICALLY ADJUST BASED ON CHANGES IN

OUTSIDE AIR TEMPERATURE AND ZONE TEMPERATURE.

THE SUPPLY FAN SHALL RUN ANYTIME THE UNIT IS COMMANDED TO RUN, UNLESS SHUTDOWN ON SAFETIES. TO

PREVENT SHORT CYCLING, THE SUPPLY FAN SHALL HAVE A USER DEFINABLE (ADJ.) MINIMUM RUNTIME.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• SUPPLY FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• SUPPLY FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE THE COOLING COIL VALVE TO

MAINTAIN ITS COOLING SETPOINT.

THE COOLING SHALL BE ENABLED WHENEVER:

• OUTSIDE AIR TEMPERATURE IS GREATER THAN 60°F (ADJ.).

• AND THE ECONOMIZER IS DISABLED OR FULLY OPEN.

• AND THE ZONE TEMPERATURE IS ABOVE COOLING SETPOINT.

• AND THE SUPPLY FAN STATUS IS ON.

• AND THE HEATING IS NOT ACTIVE.

THE COOLING COIL VALVE SHALL OPEN TO 50% (ADJ.) WHENEVER THE FREEZESTAT IS ON.

THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE THE HEATING COIL VALVE TO

MAINTAIN ITS HEATING SETPOINT. VALVE SHALL MAINTAIN A MINIMUM DISCHARGE AIR TEMPERATURE OF 55°F (ADJ.)

AND VALVE SHALL MODULATE TO OPEN AS NEEDED TO MAINTAIN THE SPACE HEATING SETPOINT.

THE HEATING SHALL BE ENABLED WHENEVER:

• OUTSIDE AIR TEMPERATURE IS LESS THAN 60°F (ADJ.).

• AND THE ECONOMIZER IS DISABLED OR FULLY OPEN.

• AND THE ZONE TEMPERATURE IS BELOW HEATING SETPOINT.

• AND THE SUPPLY FAN STATUS IS ON.

• AND THE COOLING IS NOT ACTIVE.

THE HEATING COIL VALVE SHALL OPEN TO 100% (ADJ.) WHENEVER THE FREEZESTAT IS ON.

THE CONTROLLER SHALL STAGE THE ELECTRIC HEAT AS NECESSARY TO MAINTAIN A SPACE

RELATIVE HUMIDITY OF 55% (ADJ.).

THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE THE ECONOMIZER

DAMPERS IN SEQUENCE TO MAINTAIN A SETPOINT 2°F LESS THAN THE ZONE COOLING SETPOINT.

THE OUTSIDE AIR DAMPERS SHALL MAINTAIN A MINIMUM ADJUSTABLE POSITION OF 20% (ADJ.)

OPEN WHENEVER OCCUPIED.

THE ECONOMIZER SHALL BE ENABLED WHENEVER:

• OUTSIDE AIR TEMPERATURE IS LESS THAN 65°F (ADJ.).

• AND THE OUTSIDE AIR ENTHALPY IS LESS THAN 22 BTU/LB.

• AND THE OUTSIDE AIR TEMPERATURE IS LESS THAN THE RETURN AIR TEMPERATURE.

• AND THE OUTSIDE AIR ENTHALPY IS LESS THAN THE RETURN AIR ENTHALPY.

• AND THE SUPPLY FAN STATUS IS ON.

THE ECONOMIZER SHALL CLOSE WHENEVER:

• MIXED AIR TEMPERATURE DROPS FROM 45°F TO 40°F (ADJ.).

• OR ON LOSS OF SUPPLY FAN STATUS.

• OR FREEZESTAT IS ON.

THE OUTSIDE AIR DAMPER SHALL CLOSE AND THE RETURN AIR DAMPER SHALL OPEN WHEN THE

UNIT IS OFF.

WHEN IN THE OCCUPIED MODE, THE CONTROLLER SHALL MEASURE THE SPACE CO2 SENSOR

LEVELS AND MODULATE THE OUTSIDE AIR DAMPERS OPEN ON RISING CO2 CONCENTRATIONS,

OVERRIDING NORMAL DAMPER OPERATION TO MAINTAIN A MAXIMUM CO2 SETPOINT OF 1000 PPM

(ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH RETURN AIR CO2 CONCENTRATION: IF THE RETURN AIR CO2 CONCENTRATION IS

GREATER THAN 1000 PPM  (ADJ.).

THE CONTROLLER SHALL MONITOR THE DIFFERENTIAL PRESSURE ACROSS THE FINAL FILTER.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• FILTER CHANGE REQUIRED: FINAL FILTER DIFFERENTIAL PRESSURE EXCEEDS A USER

DEFINABLE LIMIT (ADJ.).

THE CONTROLLER SHALL MONITOR THE MIXED AIR TEMPERATURE AND USE AS REQUIRED FOR

ECONOMIZER CONTROL.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH MIXED AIR TEMP: IF THE MIXED AIR TEMPERATURE IS GREATER THAN 90°F (ADJ.).

• LOW MIXED AIR TEMP: IF THE MIXED AIR TEMPERATURE IS LESS THAN 45°F (ADJ.).

THE CONTROLLER SHALL MONITOR THE RETURN AIR HUMIDITY AND USE AS REQUIRED FOR

ECONOMIZER CONTROL.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH RETURN AIR HUMIDITY: IF THE RETURN AIR HUMIDITY IS GREATER THAN 70% (ADJ.).

• LOW RETURN AIR HUMIDITY: IF THE RETURN AIR HUMIDITY IS LESS THAN 35% (ADJ.).

HE CONTROLLER SHALL MONITOR THE RETURN AIR TEMPERATURE AND USE AS REQUIRED FOR

ECONOMIZER CONTROL.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH RETURN AIR TEMP: IF THE RETURN AIR TEMPERATURE IS GREATER THAN 90°F (ADJ.).

• LOW RETURN AIR TEMP: IF THE RETURN AIR TEMPERATURE IS LESS THAN 45°F (ADJ.).

THE CONTROLLER SHALL MONITOR THE SUPPLY AIR TEMPERATURE.

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 45°F  (ADJ.).

H L

T
AI - ZONE TEMP

AI - FINAL FILTER DIFFERENTIAL PRESSURE

EA

M

CT
BI - SUPPLY FAN STATUS

TT

BI - FREEZESTAT

H

AI - RETURN AIR HUMIDITY

BI - SUPPLY AIR SMOKE DETECTOR

N.C.

M

T

AI - MIXED AIR TEMP

T

AI - RETURN AIR TEMP

AO - MIXED AIR DAMPERS

N.C.

N.O.

M

M

OA

SF

AI - SUPPLY AIR TEMP

RA

SA

VFD

AO - SUPPLY FAN VFD SPEED

BI - SUPPLY FAN VFD FAULT

BO - SUPPLY FAN START/STOP

AO - HEATING VALVE

HWS

HWR

M

HW

AO - COOLING VALVE

CHWS

CHWR

CHW

AI - CARBON DIOXIDE PPM

RF

M

CT
BI - RETURN FAN STATUS

VFD

AO - SUPPLY FAN VFD SPEED

BI - SUPPLY FAN VFD FAULT

BO - SUPPLY FAN START/STOP

NTS

This chiller interface

schematic may not reflect

the actual sensors and

points as supplied by the

chiller manufacturer. All

interface points shall be

coordinated with the existing

chillers.
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CHWS
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CHWR

AV - Condenser Water Supply Temp
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EXISTING CHILLERS SHALL REMAIN INTERFACED TO THE EXISTING

AUTOMATED LOGIC BUILDING MANAGEMENT SYSTEM.

CURRENT CHILLER STATUS AND OPERATING CONDITIONS SHALL BE

MONITORED THROUGH ITS COMMUNICATIONS INTERFACE PORT TO THE

EXISTING AUTOMATED LOGIC BUILDING MANAGEMENT SYSTEM. THE

INTERFACE SHALL MONITOR AND TREND THE POINTS SHOWN.
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BO - REHEAT STAGES (as indicated below)

AHU-1: 7 STAGES
AHU-2: 7 STAGES
AHU-3: 5 STAGES

H
AI - SPACE HUMIDITY
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THE CHILLER SHALL BE ENABLED TO RUN WHENEVER:

• THE AHU OUTSIDE AIR CAN NO LONGER COOL THE BUILDING

•  THE OUTSIDE AIR TEMPERATURE IS GREATER THAN 65°F (ADJ.).

TO PREVENT SHORT CYCLING, THE CHILLER SHALL RUN FOR AND BE

OFF FOR MINIMUM ADJUSTABLE TIMES (BOTH USER DEFINABLE), UNLESS

SHUTDOWN ON SAFETIES OR OUTSIDE AIR CONDITIONS.

THE CHILLER SHALL RUN SUBJECT TO ITS OWN INTERNAL SAFETIES AND

CONTROLS.

THE CHILLER SHALL SHUT DOWN AND AN ALARM GENERATED UPON

RECEIVING AN EMERGENCY SHUTDOWN SIGNAL STATUS.

THE CHILLER SHALL SHUT DOWN AND AN ALARM GENERATED UPON

RECEIVING A REFRIGERANT LEAK DETECTION STATUS.

THE  CHILLED WATER PUMP SHALL RUN ANYTIME THE CHILLER IS CALLED TO

RUN. THE CHILLED WATER PUMP SHALL ALSO RUN FOR FREEZE PROTECTION

WHENEVER THE OUTSIDE AIR TEMPERATURE IS LESS THAN A USER

DEFINABLE SETPOINT (ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS:

CHILLED WATER PUMP 1

• FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

• RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE

LIMIT.

• VFD FAULT.

THE HEAT PUMP LOOP PUMP SHALL RUN ANYTIME THE CHILLER IS CALLED TO

RUN.

THE PUMP SHALL START PRIOR TO THE CHILLER BEING ENABLED AND SHALL

STOP ONLY AFTER THE CHILLER IS DISABLED. THE PUMPS SHALL

THEREFORE HAVE:

• A USER ADJUSTABLE DELAY ON START.

• AND A USER ADJUSTABLE DELAY ON STOP.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

HEAT PUMP LOOP  PUMP 1

• FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

THE CHILLER SHALL BE ENABLED A USER ADJUSTABLE TIME AFTER PUMP

STATUSES ARE PROVEN ON. THE CHILLER SHALL THEREFORE HAVE A

USER ADJUSTABLE DELAY ON START.

THE DELAY TIME SHALL BE SET APPROPRIATELY TO ALLOW FOR ORDERLY

CHILLED WATER SYSTEM START-UP, SHUTDOWN AND SEQUENCING.

THE CHILLER SHALL RUN SUBJECT TO ITS OWN INTERNAL SAFETIES AND

CONTROLS.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• CHILLER FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• CHILLER RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

• CHILLER RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER

DEFINABLE LIMIT.

THE CHILLED WATER SUPPLY TEMPERATURE SETPOINT SHALL RESET BASED

ON OUTSIDE AIR TEMPERATURE.

AS OUTSIDE AIR TEMPERATURE DROPS FROM 75°F (ADJ.) TO 65°F (ADJ.) THE

CHILLED WATER SUPPLY TEMPERATURE SETPOINT SHALL RESET UPWARDS

BY ADDING FROM 0°F (ADJ.) TO 10°F (ADJ.) TO THE CURRENT SETPOINT.

THE COOLING TOWER SYSTEM SHALL BE ENABLED TO RUN WHENEVER:

• THE LOOP MONITOR IS ENABLED BY ZONE REQUIREMENTS.

•  IF REQUIRED BY SIGNAL FROM THE CHILLER.

•  OUTSIDE AIR TEMPERATURE IS GREATER THAN 37°F (ADJ.)

WHEN COOLING TOWER IS RUNNING, THE TOWER SPRAY PUMP SHALL BE

ACTIVATED.

THE COOLING TOWER SHALL SHUTDOWN AND GENERATE AN ALARM UPON

RECEIVING A VIBRATION SWITCH STATUS.

THE LOOP CONTROLLER SHALL MEASURE THE COOLING TOWER CONDENSER

WATER SUPPLY TEMPERATURE AND MODULATE THE CONDENSER WATER

FAN VFD IN SEQUENCE TO MAINTAIN SETPOINTS.

THE FOLLOWING SETPOINTS ARE RECOMMENDED VALUES. ALL SETPOINTS

SHALL BE FIELD ADJUSTED DURING THE COMMISSIONING PERIOD TO MEET

THE REQUIREMENTS OF ACTUAL FIELD CONDITIONS.

ON RISING SUPPLY TEMPERATURE, THE CONTROLLER SHALL MODULATE THE

THE FAN VFD TO MAINTAIN SETPOINT OF 85°F (ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• FAN

- FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

- RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

- VFD FAULT. 

• HIGH COOLING TOWER SUPPLY (BASIN) TEMP: IF GREATER THAN 86°F

(ADJ.).

• LOW COOLING TOWER SUPPLY (BASIN) TEMP: IF LESS THAN 38°F (ADJ.).
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THE FOLLOWING TEMPERATURES SHALL BE MONITORED:

• CHILLED WATER SUPPLY.

• CHILLED WATER RETURN.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH CHILLED WATER SUPPLY TEMP: IF THE CHILLED WATER SUPPLY

TEMPERATURE IS GREATER THAN 55°F (ADJ.).

• LOW CHILLED WATER SUPPLY TEMP: IF THE CHILLED WATER SUPPLY

TEMPERATURE IS LESS THAN 38°F (ADJ.).

THE FOLLOWING TEMPERATURES SHALL BE MONITORED:

• CONDENSER WATER SUPPLY TEMPERATURE.

• CONDENSER WATER RETURN TEMPERATURE.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH CONDENSER WATER SUPPLY TEMP: IF THE CONDENSER WATER

SUPPLY TEMPERATURE IS GREATER THAN 86°F (ADJ.).

• LOW CONDENSER WATER SUPPLY TEMP: IF THE CONDENSER WATER

SUPPLY TEMPERATURE IS LESS THAN 65°F (ADJ.).

• HIGH CONDENSER WATER RETURN TEMP: IF THE CONDENSER WATER

RETURN TEMPERATURE IS GREATER THAN 100°F (ADJ.).

• LOW CONDENSER WATER RETURN TEMP: IF THE CONDENSER WATER

RETURN TEMPERATURE IS LESS THAN 75°F (ADJ.).

INTERFACE THE NEW DDC CONTROL SYSTEM WITH THE EXISTING WATER

TREATMENT CONTROL SYSTEM FOR EACH PLANT.

SEE DETAIL 5/M-700 FOR

LOOP HEATING CONTROLS

SEE DETAIL 1/M-702 FOR LOOP

MONITORING AND PUMP CONTROLS
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