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GENERAL NOTES

RTU-1 EQUIPMENT TAG MOTORIZED DAMPER

M

1 FIRE DAMPER WITH ACCESS DOOR
FDMJ

SMOKE DAMPER WITH ACCESS DOOR1 SHEET NOTE
SD

SUPPLY DUCT SECTION POSITIVE PRESSURE
FIRE/SMOKE DAMPER WITH ACCESS DOOR

FSD SEAL

RETURN OR EXHAUST DUCT NEGATIVE PRESSURE wBACKDRAFT DAMPER
AxB BD

5.
A/B

5.
6.

A0 ROUND DUCT SIZE

7.

EXTERNALLY INSULATED DUCTWORK 6.

8.

BRANCH DUCT TAKEOFF WITH MVDDUCT ELBOW WITH TURNING VANES
7.

9.

RADIUSED DUCT ELBOW 7 8.
AUTOMATIC AIR VENT

10. ALL BIRD AND INSECT SCREENS SHALL BE ANODIZED ALUMINUM.

PRESSURE GAUGE AND 1/4" BALL VALVE

?FLEXIBLE DUCT CONNECTION
9.

MANUAL VOLUME BALANCING DAMPER
10. PROVIDE MVD'S AT ALL TAKEOFFS FROM MAIN DUCTS.

AIRFLOW MEASURING STATION
AFM

INTERNALLY LINED DUCT

CATE VALVE

BUTTERFLY VALVE
15. ALL WORK SHALL COMPLY WITH SEVENTH EDITION (2020) FLORIDA BUILDING CODE.

& TWO-WAY CONTROL VALVE

UNION PIPING GENERAL NOTESTHREE-WAY CONTROL VALVE

1 THERMOMETER

VARIABLE FREQUENCY DRIVEV

DDC DIGITAL CONTROLS ENCLOSURE FD FIRE DAMPER AT CEILING DIFFUSER OR GRILLE LU

LOUVER SCHEDULE
MARK NOTES

500 18x16 0.6 EHV-901D b 2

910 26x24 1.8 EHV-901D b 2

1470 52x28 2.8 EHV-901D b 2

650 76x18 EHV-901D5.6 b 2

AIR DEVICE SCHEDULE VENTILATION SCHEDULE <
985 56x18 EHV-901D +AFL-5011.7 1,2,5,4

MARK SPACE TYPE

1825 52x28 5.2 EHV-901D +AFL-501 1,2,5,4
STORAGE 0.06 5

FAN SCHEDULE 6080 9x9 TDC
RESTROOM 50/FIXTURE0

5400 72x24 EHV-901D +AFL-5016.5 1,2,5,4
CFM MODEL CONTROL NOTESUNIT TYPE LOBBY 50.0680 TDC245 12x12

AUDITORIUM 0.06 7.51 575 44x44 7.6 EHV-901D +AFL-501 1,2,5,4
1,2,5,4,5220 985 0.25 29 W 0.9 CREENHECK CSP-A59O-VC 1 1 5/1EF-4.1 INLINE

1005 50 12x12 TDC STAGE 0.06 5
1,2,5,4,5CREENHECK CSP-A59O-VC 1 1 5/1EF-4.2 INLINE 240 1021 0.25 54 W 0.8

EHV-901D +AFL-5014160 60x42 8.5 1,2,5,4 DINING ROOM 0.18 7.5
1,2,5,4,5875 0.25 <0.5 CREENHECK CSP-A700-VG 1 1 5/1EF-4.5 INLINE 445 55 W 120 TDC470 1 5x1 5

KITCHEN 0.12 7.5
1,2,5,4,5190 956 0.25 25 W 0.7 CREENHECK CSP-A59O-VC 1 1 5/1EF-4.4 INLINE

CAFETERIA 0.18 7.5
18x1020x12 272FL5551,2,5,4,5,6CEF CREENHECK SP-A5O-9O-VC 1 1 5/1EF-4.5 50 808 0.25 6 W 0.7

CLASSROOM 0.12 10 oRC,EC,SC,TC,RR,ER

12x12 12x12 5 5OFL450
5. o

22x22 22x22 5 5OFL1705

o
46x22 46x22 5 5OFL2850AIR PURIFICATION EQUIPMENT SCHEDULE 2ZONE MODEL QUANTITY NOTES

DESIGN CONDITIONS SCHEDULEWATTS

1,2,5,7AHU-4.1 CPS IMOD5970 650 <0.01 1 24 12
SUMMER °F DB/WB % RELATIVE HUMIDITY WINTER °F DB/WB % RELATIVE HUMIDITY

1,2,5,7AHU-4.2 10540 1825 <0.01 CPS IMOD 24 121
INDOOR CONDITIONS 75°F 20-60% 70°F 20-60%

1,2,5,7AHU-4.5 5805 985 <0.01 CPS IMOD 24 121
OUTDOOR CONDITIONS 95°F/78°F 28°F

SHEET NO.:

M0.1

SUPPLY
CFM

OA
CFM

BASIS OF 
DESIGN

BASIS OF 
DESIGN

THERMOMETER WELL OR PRESSURE 
TEMPERATURE PORTAS INDICATED

VENTILATION
CFM/PERSON

AIRFLOW
CFM (MAX)

PRESS.
IN. W.C.

LOUVER SIZE 
(WxH) INCHES

MAX. 
FAN 
RPM

TITUS
MODEL

SONES/db
(MAX.)

o LU

MAX.
MOTOR
POWER

O<

ELECTRICAL

VOLTS/PHASE

ELECTRICAL

VOLTS/PHASE

VENTILATION
CFM/S.F.

RECTANGULAR DUCT SIZE ("A" INDICATES SIDE 
SHOWN; "B" INDICATES SIDE NOT SHOWN)

AIR DEVICE TAG. TOP LINE INDICATES TYPE OF 
DEVICE BOTTOM LINE INDICATES AIRFLOW IN CFM

LOW PRESSURE SUPPLY

HIGH PRESSURE SUPPLY

TRANSFER

EQUIPMENT NOT PROVIDED IN THIS PHASE

ELECTRIC HEATER

TRANSFER FAN

AIR PRESSURE DROP

DUCT MOUNTED HEATING COIL

RELIEF AIR

TYPICAL

TEMPERATURE

SUPPLY AIR

RETURN AIR

EXHAUST AIR

OUTDOOR AIR

TRANSFER AIR

EXHAUST FAN

CEILING DIFFUSER

RETURN GRILLE

EXHAUST GRILLE

SIDEWALL SUPPLY GRILLE

LOUVER

CEILING EXHAUST FAN

CENTRIFUGAL ROOF MOUNTED

EXHAUST FAN

INDOOR AIR HANDLING UNIT

CHILLER

CAS BOILER

CHILLED WATER PUMP

BOILER PUMP

HEATING HOT WATER PUMP

THERMOSTAT, "I" INDICATES UNIT CONTROLLED 

DUCT MOUNTED SMOKE DETECTOR

UNDERCUT DOOR %"

I 6xl 6 DOOR GRILL

NOT IN CONTRACT
ABOVE FINISHED FLOOR
FLOOR DRAIN
TRANSFER GRILLE
SOFFIT GRILLE
SIDEWALL SUPPLY GRILLE
SIDEWALL RETURN GRILLE
DIRECT DIGITAL CONTROL
CHILLED WATER
CHILLED WATER SUPPLY
CHILLED WATER RETURN
HOT WATER
HOT WATER SUPPLY
HOT WATER RETURN
NORMALLY OPEN
NORMALLY CLOSED
VENTURI FLOW METER
ANALOG INPUT
ANALOG OUTPUT
DIGITAL INPUT
DIGITAL OUTPUT
TESTING, ADJUSTING AND BALANCING
TERMINAL UNIT
NOMINAL
VARIABLE FREQUENCY DRIVE
EXISTING
FAN COIL UNIT
BLOWER COIL UNIT
MANUAL VOLUME DAMPER
UNIT HEATER
HUMIDITY SENSOR

xx-2
CFM

FREE AREA 
FT2 (MIN)

MAX
AIRFLOW

CFM

xx-5
CFM

LVR-2
CFM

LVR-5
CFM

LVR-5
CFM

LVR-8
CFM

SR-1
100

LVR-4 
CFM

LVR-7
CFM

LVR-6 
CFM

LU
O LU

LVR-9 
CFM

SWC-l
CFM

LVR-l
CFM

CREENHECK
MODEL

(2)SR-l
100

FLEX DUCT TAKE OFF WITH MVD 
RUNOUT SIZE EQUALS DIFFUSER NECK 
SIZE UNLESS OTHERWISE INDICATED

xx-1
CFM

ALL OUTSIDE AIR INTAKE DUCTWORK SHALL BE LOW PRESSURE RECTANGULAR, SMACNA 
STATIC PRESSURE CLASS 2" W.C., SEAL CLASS A, EXTERNALLY INSULATED. DUCT SIZES 
INDICATED ARE INSIDE CLEAR DIMENSIONS.

AVOID ROUTING DUCTWORK AND TU'S WITHIN 6" OF TOP OF LICHT FIXTURES WHEREVER 
POSSIBLE. MAINTAIN CLEARANCE BETWEEN TU'S AND DUCT INSULATION TO TOP OF 
LICHTS. PROVIDE CLEARANCE ALL AROUND AIR TERMINAL UNITS AS REQUIRED FOR 
ROUTINE MAINTENANCE.

DETAIL TAG ("1" INDICATES IDENTIFICATION NUMBER; "M5" 
INDICATES THE SHEET NUMBER DRAWN ON)

PROVIDE DISCONNECT
PROVIDE SOLID STATE SPEED 
CONTROLLER.
PROVIDE BACK DRAFT DAMPER

ALL SUPPLY, RETURN, EXHAUST AND OUTSIDE AIR INTAKE DUCTWORK SHALL BE 
GALVANIZED SHEET METAL.

ALL AHU FILTERS SHALL BE OF A READILY AVAILABLE SIZE, OF DISPOSABLE TYPE, AND BE 
ACCESSIBLE WITHOUT THE USE OF SCREWS OR OTHER MECHANICAL DEVICES REQUIRING 
TOOLS.

PROVIDE ACCESS PANELS IN HARD CEILINGS AS REQUIRED FOR MAINTENANCE AND 
ADJUSTMENT OF EQUIPMENT LOCATED ABOVE CEILING.

ALL RETURN AIR DUCTWORK SHALL BE LOW PRESSURE RECTANGULAR, SMACNA STATIC 
PRESSURE CLASS 2" W.C., SEAL CLASS A, EXTERNALLY INSULATED. DUCT SIZES 
INDICATED ARE INSIDE CLEAR DIMENSIONS. PROVIDE ACOUSTICAL DUCT LINER WHERE 
INDICATED.

STANDARD EXHAUST AIR DUCTWORKSHALL BE LOW PRESSURE RECTANGULAR, SMACNA 
STATIC PRESSURE CLASS 1/2" W.C., SEAL CLASS A, INSULATION NOT REQUIRED.

COLU

SR-E
100

WASTE VENT STACKS, EXHAUST FANS, ETC. SHALL BE A MINIMUM OF 10 FT. FROM OUTSIDE 
AIR INTAKES.

CD-5
CFM

FLAT OVAL DUCT SIZE ("A" INDICATES SIDE SHOWN; "B" 
INDICATES SIDE NOT SHOWN)

STRAINER WITH BLOW DOWN VALVE AND 
CAP

TEE WITH TURNING VANES AND BALANCING 
DAMPERS IN EACH LEG

PROVIDE DUCT FLEX CONNECTIONS & VIBRATION ISOLATION FOR ALL UNITS NOT 
INTERNALLY ISOLATED.

< Q
or o

EXISTING AIR DEVICE TAG. TOP LINE INDICATES 
TYPE OF DEVICE BOTTOM LINE INDICATES 
AIRFLOW IN CFM

PROVIDE SHEET METAL NOSING ZEE AT ALL TRANSITIONS TO AND FROM INTERNALLY 
LINED DUCT.
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CD-2
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riJRA
ARCHITECTS
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XFR

FUTURE

EH

TF

APD

HC

RLF

AIR DEVICE TAG. TOP LINE INDICATES TYPE OF 
DEVICE BOTTOM LINE INDICATES AIRFLOW IN CFM
(2) INDICATES TYPICAL OF TWO DEVICES
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INTERLOCK WITH 
AHU-4.1 OA DAMPER 

INTERLOCK WITH 
AHU-4.1 OA DAMPER 

INTERLOCK WITH 
AHU-4.2 OA DAMPER

INTERLOCK WITH 
AHU-4.5 OA DAMPER

INTERLOCK WITH 
AHU-4.5 OA DAMPER
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12. THIS PROJECT SHALL INCLUDE COMMISSIONING OF THE HVAC, CONTROLS, AND RELATED 
ELECTRICAL SYSTEMS. THE SERVICES OF THE COMMISSIONING AUTHORITY ARE PROVIDED 
UNDER SEPARATE CONTRACT. UNDER THIS CONTRACT, THE PRIME CONTRACTOR, 
SUBCONTRACTORS, AND EQUIPMENT MANUFACTURERS SHALL PROVIDE LABOR AND 
MATERIAL AS REQUIRED TO ASSIST AND PARTICIPATE IN THE COMMISSIONING PROCESS 
FOR THE SCOPE OF WORK AS DESCRIBED IN SECTION 250800 OF THE PROJECT 
SPECIFICATIONS.

12. CREASE DUCTWORK SHALL BE 1 8 GAUGE GALVANIZED STEEL WHERE CONCEALED AND
1 6 GAUGE STAINLESS STEEL WHERE EXPOSED WITH WELDED SEAMS. DUCTWORK SHALL 
BE WRAPPED WITH 1.5" FIRE PROTECTION DUCT WRAP SYSTEM TESTED PER ASTM E2556 
AND MEETING REQUIREMENTS OF AN ALTERNATE SHAFT ENCLOSURE IN ACCORDANCE 
WITH FLORIDA BUILDING CODE, MECHANICAL.

o co

d 
z

WATFORD
ENGINEERING

4452 Clinton Street, Marianna, Florida 32446
850.526.3447 Project Number: 2020-042 
Florida Certificate of Authorization: 27825

David N Watford, PE Florida License 58208

CONSULTANTS

NOTE:
VENTILATION RATES IN COMPLIANCE WITH THE FLORIDA BUILDING 
CODE MECHANICAL. VENTILATION HAS BEEN CALCULATED BASED ON 
THE AVERAGE OCCUPANCY FOR SPACES THAT PEAK OCCUPANCY IS 
LESS THAN 5 HOURS IN COMPLIANCE WITH FBC BUILDING 455.1 5.5

1 1. BECAUSE OF THE SMALL SCALE OF CONTRACT DOCUMENTS IT IS NOT POSSIBLE TO SHOW 
ALL OFFSETS, TRANSITIONS, ETC. THE CONTRACT DOCUMENTS ARE ESSENTIALLY 
DIACRAMATIC. THE CONTRACTOR SHALL PROVIDE SHOP DRAWINGS COORDINATED WITH 
THE STRUCTURE AND ARCHITECTURAL WORK FOR REVIEW PRIOR TO COMMENCING WORK.

DUCT 
CONNECTION 

SIZE

2551 BLAIRSTONE PINES DR. 
TALLAHASSEE, FL 32301 
PHONE: (850) 878-7891 
Commission Number. 21802
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14. MOUNT ALL THERMOSTATS 48" ABOVE FINISHED FLOOR.

N.I.C
AFF 

® FD 

TC 
SC

SWS 
SWR 
DDC 
CHW 

CHWS 
CHWR 

HW 
HWS 

HWR 
NO 
NC

VFM 
Al 

AO

DI 
DO 

TAB 

TU 
NOM
VFD 

E
FCU 
BCU 

MVD 
UH

I I. HORIZONTAL CREASE DUCTWORK SHALL BE SLOPED AT MINIMUM OF I " PER FOOT.
CLEANOUTS SHALL BE PROVIDED AT CHANCES IN DIRECTION AND EVERY 20 FOOT.

4. ALL CONNECTIONS TO AIR VENTS AND PRESSURE CAGES SHALL BE MADE WITH BRASS 
PIPING.

2. SEAL ALL DUCT PENETRATIONS OF WALLS AND FLOORS AIRTIGHT, REGARDLESS OF 
WHETHER WALLS AND FLOORS ARE FIRE RATED OR NOT.

5. INSTALL PIPE HANGERS NEXT TO AND ON BOTH SIDES OF ALL EQUIPMENT.

2. VERIFY COLLAR SIZES ON ALL AIR TERMINALS, EQUIPMENT OUTLETS AND INLETS, 
TRANSITION DUCTWORK AS NECESSARY. EXTERNALLY INSULATE TRANSITIONS AT 
EOUIPMENT CONNECTIONS.

5. BUTTERFLY VALVES FOR SHUT OFF SERVICE SHALL BE PROVIDED WITH STAMPED ALUMINUM 
TAG INDICATING "SERVICE VALVE."

2. PROVIDE AIR CHAMBER AND AUTOMATIC AIR VENTS AT ALL HIGH POINTS IN SYSTEM, PIPE 
TO FLOOR DRAIN WITH COPPER TUBING. SEE "TYPICAL AIR CHAMBER DETAIL."

4. CONTRACTOR SHALL INSTALL ALL EOUIPMENT, PIPING, AND DUCTWORK SUCH THAT 
MANUFACTURERS' RECOMMENDED CLEARANCES ARE MET FOR ALL ACCESS PANELS, 
MOTORS, FANS, BELTS, FILTERS AND AIR INTAKES. CONDENSATE LINES SHALL BE CLEAR OF 
FILTER RACK ACCESS.

5. FIELD VERIFY CLEAR SPACE AVAILABLE, ROUTING PATH, AND CONFLICTS WITH STRUCTURE 
AND THE WORK OF OTHER TRADES PRIOR TO FABRICATING DUCTWORK. PROVIDE OFFSETS 
IN DUCTWORK AS REQUIRED, WHETHER SPECIFICALLY INDICATED ON DRAWINGS OR NOT. 
SUBMIT SHOP DRAWINGS ON DUCTWORK LAYOUT PRIOR TO COMMENCING WORK. 
MAINTAIN CLEARANCE AROUND ALL LICHT FIXTURES AS REQUIRED TO REMOVE AND 
SERVICE FIXTURES. COORDINATE WITH ROOF TRUSSES/STRUCTURE. PRESSURE TEST ALL 
DUCTWORK FOR LEAKS. SEE SPECIFICATIONS.

6. SEAL ALL PIPE PENETRATIONS OF WALLS AND FLOORS AIR TIGHT REGARDLESS OF WHETHER 
WALLS OR FLOORS ARE FIRE RATED OR NOT.

5. UNLESS OTHERWISE INDICATED, ALL SUPPLY AIR DUCTWORK UPSTREAM OF TERMINAL 
UNITS SHALL BE OVAL OR ROUND, SMACNA STATIC PRESSURE CLASS 5" W.C., SEAL CLASS 
A, DOUBLE WALL SPIRAL WITH PERFORATED INNER WALL. DUCT SIZES INDICATED ARE 
INSIDE CLEAR DIMENSIONS.

4. ALL SUPPLY AIR DUCTWORK DOWNSTREAM OF TERMINAL UNITS (EXCEPT TAKEOFFS TO 
SUPPLY AIR DIFFUSERS) SHALL BE LOW PRESSURE RECTANGULAR, SMACNA STATIC 
PRESSURE CLASS 2" W.C., SEAL CLASS A, EXTERNALLY INSULATED. DUCT SIZES 
INDICATED ARE INSIDE CLEAR DIMENSIONS.

NOTES:
1. FINISH TO BE SELECTED BY ARCHITECT FROM MANUFACTURER'S 

STANDARD COLORS.
2. PROVIDE LOUVER WITH FLORIDA PRODUCT APPROVAL, LISTED FOR 

COMPLIANCE WITH AMCA 540 AND AMCA 5 50.
5. PROVIDE LOUVER IN ACCORDANCE WITH FEMA P-561 AND ICC 

500.
4. PROVIDE EHV-901 D LOUVER IN FRONT OF AFL-501 LOUVER IN 

COMMON 10 GAUGE SLEEVE.

NOTES:
1. MAX NC=20
2. PROVIDE 2x2 LAY IN PANEL FOR AIR DEVICES IN LAY IN CEILINGS.
5. PROVIDE BEVELED MOUNTING FRAME FOR CEILING DIFFUSERS IN HARD 

CEILINGS.
4. PROVIDE FLAT MOUNTING FRAME FOR GRILLES LOCATED IN HARD CEILINGS.
5. PAINT ALL DUCT VISIBLE THROUGH GRILLES FLAT BLACK.

I. ALL DUCT DIMENSIONS ARE NET INSIDE.

7. UNDERGROUND CHILLED & HOT WATER PIPING SHALL BE FACTORY FABRICATED 
PREINSULATED SCHEDULE 40 STEEL CARRIER PIPE WITH POLYURETHANE INSULATION AND 
HDPE JACKET.

4. PROVIDE THERMAL OVERLOAD
5. PROVIDE DIRECT DRIVE FAN
6. PROVIDE ALUMINUM GRILLE

1. PROVIDE BASIS OF DESIGN OR EQUAL BY GLOBAL PLASMA OR ACTIVE AIR SOLUTIONS.
2. BI-POLAR IONIZATION SYSTEMS REQUIRING PERISHABLE CLASS TUBES ARE NOT ACCEPTABLE.
5. MANUFACTURER MUST PASS UL-867-2OO7 OZONE CHAMBER TESTING BY EITHER UL OR ETL.
4. ELECTRICAL INPUT SHALL BE FROM FAN CONTROL TERMINALS.
5. UNIT SHALL BE MOUNTED IN SUPPLY AIR DUCT.
6. UNIT SHALL BE MOUNTED IN FAN INTAKE.
7. UNIT SHALL BE MOUNTED ADJACENT TO COOLING COIL

1. OUTDOOR CONDITIONS BASED ON ASHRAE 0.4% FOR 
PENSACOLA, FLORIDA.

2. MEAN COINCIDENT DB/WB CONDITIONS. o < 
A< 
2 g 
F LU
> W
> LL

l. ALL ROUND FLEXIBLE DUCT SHALL BE FLEXMASTER TYPE 8M OR ENGINEER APPROVED 
EQUAL. MAXIMUM LENGTH OF ANY FLEXIBLE DUCT RUNOUT SHALL BE 5'-0". WHERE 
LENGTH REQUIRED EXCEEDS 5'-0", INSTALL EXTERNALLY INSULATED ROUND SNAPLOCK 
DUCT FOR BALANCE OF DISTANCE TO SPIN-IN TAP AT MAIN DUCT TRUNK.

I. BUTTERFLY VALVES INDICATED FOR FLOW BALANCING AND SHUT OFF SERVICE SHALL BE 
PROVIDED WITH INFINITE POSITION THROTTLING HANDLE AND MEMORY STOP. AFTER 
HYDRONIC TEST AND BALANCE HAS BEEN COMPLETED, THE CONTRACTOR SHALL POSITION 
THE MEMORY STOP AT THE FINAL BALANCE POINT OF EACH VALVE. PROVIDE STAMPED 
ALUMINUM TAG FOR EACH VALVE INDICATING "BALANCING VALVE - DO NOT REMOVE 
MEMORY STOP - RETURN TO BALANCE SETTING."



DUCTLESS SPLIT SYSTEM UNIT SCHEDULE
NOTESTYPE

(CFM) VOLTS/PHASE MCA MOCP

4.1/4.1.1 MITSUBISHI PUZ'Al 8'NKA7/PKA'A1 8LA WALL MOUNT 0.5/0.25 208/118000 19000 455 1 1 28 1,2,5,4,5,6,7,8,9,1C

4.2/4.2.1 MITSUBISHI PUZ-A1 8'NKA7/PKA'A1 8 LA WALL MOUNT 18000 19000 0.5/0.25 208/1 28 1,2,5,4,5,6,7,8,9,1C455 1 1

SEAL
4.5/4.5.1 MITSUBISHI PUZ'Al 8'NKA7/PKA'A1 8LA WALL MOUNT 0.5/0.25 208/118000 19000 455 1 1 28 1,2,5,4,5,6,7,8,9,1C w1.

2.

5.

VARIABLE AIR VOLUME TERMINAL UNIT SCHEDULE - AHU-4.1
CHILLER SCHEDULE PUMP SCHEDULESOUND POWER AT 1.0" MANUFACTURER

EAT LAT GPMMBH LWT RADIATED DISCHARGE
CH'l CH-2MARK DESIGNATION CH PH CHP-2 HWP-2HWP'l

(°F) (°F) (MIN.) (°F) (°F) (FT.) (IN.)NC NC SCREW SCREWCOMPRESSOR TYPE USE CHILLED WATER CHILLED WATER HOT WATER HOT WATER

2'WAY 1/2" TITUS DESV4.1.1 1040 460 460 51.4 85 16.8 160 140 1.7 0.19 0.29 1 1.5 FT 1040 25 18 12
AIR COOLED AIR COOLEDCONDENSOR TYPE

MANUFACTURER - MODEL2'WAY 1/2" TITUS DESV4.1.2 455 155 155 51.4 85 5.0 160 140 0.5 0.08 0.21 1 1.5 FT 455 25 20 7
70 70MINIMUM CAPACITY (TONS)

2'WAY 1/2" TITUS DESV TYPE4.1.5 65 20 20 51.4 85 0.7 160 140 0.1 0.01 0.01 1 1.5 FT 65 1 5 5 CLOSED COUPLED CLOSED COUPLED CLOSED COUPLED CLOSED COUPLED

75.95 75.95MAXIMUM POWER (TOTAL UNIT KW)2'WAY 1/2" TITUS DESV4.1.4 95 25 25 51.4 85 0.8 160 140 0.1 0.01 0.01 1 1.5 FT 95 20 5
SUCTION SIZE (IN.) 2.5 2.5 2 2

10.85 10.85FULL LOAD EFFICIENCY (EER)2'WAY 1/2" TITUS DESV4.1.5 95 25 25 51.4 85 0.8 160 140 0.1 0.01 0.01 1 1.5 FT 95 20 5

DISCHARGE SIZE (IN.) 2 2 1.5 1.5
2'WAY 1/2" TITUS DESV4.1.6 95 25 25 51.4 85 0.8 160 140 0.1 0.01 0.01 1 1.5 FT 95 20 5 16.65 16.65PART LOAD EFFICIENCY (IPLV)

END SUCTION END SUCTION END SUCTION END SUCTIONPUMP TYPE2'WAY 1/2" TITUS DESV4.1.7 275 180 180 51.4 85 6.5 160 140 0.6 0.1 1 0.08 1 1.5 FT 275 24 1 5 6
208/5 208/5VOLTACE/PHASE

2'WAY 1/2" TITUS DESV4.1.8 145 20 20 51.4 85 0.6 160 140 0.1 0.02 0.01 1 1.5 FT 145 18 6 CAPACITY (GPM) 1 51.8 1 51.8 60.5 60.5
508/5 50 508/5 50MCA/MOP (AMPS)

4.1.9 150 95 95 85 160 140 0.5 0.02 0.08 2'WAY 1/2" 150 24 TITUS DESV51.4 5.4 1 1.5 FT 5 TOTAL HEAD (FT. H20) 68.2 68.2 69.9 69.9
57 57ENTERING WATER TEMP. (°F)4.1.10 100 100 85 160 140 0.4 0.02 0.12 2'WAY 1/2" 19 10 TITUS DESV165 51.4 5.6 1 1.5 FT 165 6

RPM 1800 1800 1800 1800
42 42LEAVING WATER TEMP. (°F)95 25 25 85 0.8 160 140 0.1 0.01 0.01 2'WAY 1/2" 95 20 TITUS DESV4.1.1 1 51.4 1 1.5 FT 5

MINIMUM EFFICIENCY (%) 70.1 70.1 50.6 50.6
4.1.12 180 1 10 125 85 160 140 0.5 0.05 0.06 2'WAY 1/2" 180 20 TITUS DESV51.4 4.5 1 1.5 FT 1 1 6 1 51.8 1 51.8CHILLED WATER FLOW (GPM)

MOTOR HP (MAX) 5 5 5 5425 195 195 85 160 140 0.7 0.15 0.15 2'WAY 1/2" 425 24 19 TITUS DESV4.1.15 51.4 7.1 1 1.5 FT 7
10.0 10.0EVAPORATOR WPD FT. (MAX)

500 85 160 140 0.6 0.12 0.08 2'WAY 1/2" 500 22 TITUS DESV4.1.14 1 55 1 55 51.4 5.7 1 1.5 FT 1 5 6 VOLTACE/PHASE 208/5 208/5 208/5 208/5
0.000100 0.000100EVAPORATOR FOULING FACTOR (HR'SO FT'F/BTU) LU

150 90 90 85 160 140 0.5 0.02 0.08 2'WAY 1/2" 150 24 TITUS DESV4.1.1 5 51.4 5.5 1 1.5 FT 5

95.0 95.0CONDENSER ENTERING AIR TEMP. (°F)
400 210 210 85 160 140 0.8 0.12 0.16 2'WAY 1/2" 400 24 18 TITUS DESV4.1.16 51.4 7.5 1 1.5 FT 7

2 2NUMBER OF REFRIGERANT CIRCUITS

VARIABLE AIR VOLUME TERMINAL UNIT SCHEDULE - AHU-4.5 25% 25%MINIMUM PART LOAD CAPACITY (WITH ARI RELIEF)

R'454B R'454BSOUND POWER AT 1.0" MANUFACTURER REFRIGERANT

BOILER SCHEDULEEAT LAT GPMMBH LWT RADIATED DISCHARGE

CB'lMARK(°F) (°F) (MIN.) (°F) (°F) (FT.) (IN.)NC NC

2'WAY 1/2" TITUS DESV4.5.1 125 70 70 46.5 85 5.6 160 140 0.4 0.02 0.08 1 1.5 FT 125 25 5 FULTONMANUFACTURER

4.5.2 255 85 6.2 160 140 0.6 0.09 0.06 2'WAY 1/2" 255 24 TITUS DESV1 1 5 1 1 5 46.5 1 1.5 FT 14 6
EDR'750MODEL NUMBER

85 19.5 160 140 2.0 0.08 0.1 5 2'WAY 1/2" 20 TITUS DESV4.5.5 1455 565 565 46.5 1 1.5 FT 1455 17 14
WATERTYPE / FLUID

5520 1 160 1 160 85 48.4 160 140 4.8 0.49 0.59 2'WAY 5/4" 5520 22 24 TITUS DESV4.5.4 46.5 1 1.5 FT 16

750CAS INPUT (MBH)
1 50 85 8.2 160 140 0.8 0.04 0.08 2'WAY 1/2" 10 18 TITUS DESV4.5.5 155 1 55 46.5 1 1.5 FT 1 55 6

728.5NET OUTPUT (MBH)250 250 85 160 140 0.12 0.12 2'WAY 1/2" 22 9 TITUS DESV4.5.6 565 46.5 1 5.5 1.5 1 1.5 FT 565 14

160WORKING PRESSURE (PSI)NOTES:

NATURAL CASFUEL1. <
1.15PRESSURE DROP (FT. H20)

2.

120/1ELECTRICAL CIRCUIT (V/0)

160WATER SUPPLY TEMP (°F)
5.

140WATER RETURN TEMP (°F)

60.5WATER FLOW (GPM)

NOTES:

o

o

2

CUSTOM AIR HANDLING UNIT SCHEDULE
FAN DATA CHILLED WATER COIL DATA HEATING COIL DATA FILTER SECTION

AIR SIDE WATER SIDE WATER SIDEAIR SIDETYPE
COIL NOTES

TYPE(°F) DB (°F) DB

N/AAHU'4.1 VAV 2'WAY N/A N/A N/A N/A N/A N/A CARTRIDGEHDT PLENUM 5970 1855 650 2.0 4.56 4.6 BHP 2259 500 5815 157.5 100.7 75.8 65.5 51.4 50.5 18.5 42 57 1.05 11.5 FT NONE N/A 95 12 1,2,5,4,5,6,7

2.82AHU'4.2 SZVAV 2'WAY 2'WAY CARTRIDGEHDT PLENUM 10540 2985 1825 2.0 4.71 12.1 BHP 1859 500 10195 415.5 271.6 76.1 64.8 51.4 50.5 55.1 42 57 4.99 1 1.5 FT REHEAT 1 15.8 40.5 1 1.4 160 140 1 1.5 FT 95 12 1,2,5,4,5,6,7

N/AAHU'4.5 PLENUM VAV 5805 21 10 985 6.2 BHP 2109 500 5625 201.5 149.1 75.9 65.2 50.5 26.9 1.59 2'WAY NONE N/A N/A N/A N/A N/A N/A N/A CARTRIDGEHDT 1.5 4.54 51.4 42 57 1 1.5 FT 95 12 1,2,5,4,5,6,7

SCHEDULE LEGEND: SCHEDULE NOTES:

SHEET NO.:

M0.2

REF.

CFM

REF.

CFM

BASIS OF 

DESIGN

MODEL 

DSHP/WM

NOMINAL HEAT 

CAPACITY (BTUH)

NOMINAL COOL

CAPACITY (BTUH)

MODEL 
NUMBER

MODEL 
NUMBER

CONTROL VALVE
PRESSURE DROP

PATTERSON
E2DA9A'CC

PATTERSON
E2DA9A'CC

PATTERSON 
E1.5BA9A'CC

INLET 
SIZE

MAX. WPD 
(FT H2O)

WPD 
(FT H2O)

CONTROL VALVE
PRESSURE DROP

FAN
TYPE

HEATING 
CFM 
MAX.

HEATING 
CFM 
MAX.

CONTROL 
VALVE 

PRESSURE 
DROP

CONTROL 
VALVE 

PRESSURE 
DROP

INLET
SIZE

NOM
MOTOR

RPM

COIL 
DESIGN 
AIR FLOW 

(CFM)

TOTAL 
CFM

TOTAL 
CFM

MAX.
WPD

MAX.
WPD

COOL 
CFM 
MIN.

COOL 
CFM 
MIN.

FLOW 
(CPM)

PATTERSON 
E1.5BA9BA'CC

UNIT
DESIC'
NATION

MAX.
FACE

VELOCITY

(FPM)

UNIT
TOTAL

CAPACITY

(MBH)

FLOW 
(CPM)

LWT 
(°F)

Q
<

FILTER 
EFF. 
(%)

o 
LU

EAT
(°F)

LWT 
(°F)

EWT 
(°F)

EWT 
(°F)

MAX.
UNIT 
APD 
(IN.)

MAX.
UNIT 
APD 
(IN.)

THICK'
NESS

(IN)

TOTAL 
CAPACITY 

(MBH)

CO
LU

MAX.
AIR FLOW 

(CFM)

AIR
VOLUME 

CONTROL

PROVIDE FACTORY MOUNTED 1 20V CONTROLS 
TRANSFORMER TO SUPPLY 24 VOLT POWER TO DAMPER 
ACTUATOR AND CONTROLS.

MARK
TU'

PROVIDE ALL VAV TERMINAL UNITS WITH FIBER FREE 
INSULATION.

PROVIDE ALL VAV TERMINAL UNITS WITH DISCONNECT 
SWITCH.

UNIT
SENSIBLE
CAPACITY 

(MBH)

UNIT
DSHP/WM

PROVIDE ALL VAV TERMINAL UNITS WITH ACCESS PANEL 
TO ALLOW SERVICING OF AIR VALVE WITHOUT 
DISCONNECTING DUCTWORK.

PROVIDE VAV TERMINAL UNITS WITH FACTORY 
MULTIPOINT FLOW SENSOR.

NOMINAL COOLING CAPACITIES ARE BASED ON INDOOR 
COIL EAT OF 80/67°F (DB/WB), OUTDOOR OF 95°F (DB) 
NOMINAL HEATING CAPACITIES ARE BASED ON INDOOR 
COIL EAT OF 70°F (DB), OUTDOOR OF 45°(WB) 
EFFICIENCY VALUES FOR EER, IEER, AND COPARE BASED 
ON AHRI 1 250 TEST METHOD FOR MIXTURE OF DUCTED 
AND NON'DUCTED INDOOR UNITS.

ALL VAV TERMINAL UNITS SHALL BE PRESSURE 
INDEPENDENT.

HDT ' HORIZONTAL DRAW THRU
SDU ' STACKED DEHUMIDIFICATION UNIT
FC ' FORWARD CURVED
PF ' PLENUM FAN
BC ' BACKWARD CURVED

< Q
or 
o

ALL PUMPS SHALL BE BRONZE FITTED.
ALL PUMPS SHALL HAVE ENERGY EFFICIENT MOTORS.
SUCTION AND DISCHARGE SIZES ARE THE MINIMUM ACCEPTABLE.

Q.

U
(Ji
LU
Q

MARK
TU'

CONTROL VALVE 
(BY DDC CONTRACTOR)

riJRA
ARCHITECTS

MIN.
AIR FLOW 

(CFM)

< Q

È
O 
<
< z 
< CI-

MAXIMUM
FAN 

MOTOR 
HP (QTY)

CONTROL
VALVE
TYPE &

RUNOUT SIZE

CONTROL
VALVE
TYPE &

RUNOUT SIZE

in
CXI 
o
ei
CD
O

O

CONTROL VALVE (BY 
DDC CONT.)

O
LU
8 
□c 
CL

LU

<:
Q

APPROX.
ESP 

(IN. W.C.)

6 z

MIN.
OA DAMPER 

(CFM)

WATFORD
ENGINEERING

4452 Clinton Street, Marianna, Florida 32446
850.526.3447 Project Number: 2020-042 
Florida Certificate of Authorization: 27825

David N Watford, PE Florida License 58206

CONSULTANTS

TOTAL 
SP 

(IN. W.C.)
o 
co

Ü Q
p <

NOTES:
1.
2.
5.

2551 BLAIRSTONE PINES DR. 
TALLAHASSEE, FL 32301 
PHONE: (850) 878-7891
Commission Number. 21802

LLl

< 
z

z o

(Ji 
I- 
z 
LU

Z) 
u o Q
CL

CD

z 
O

u 
o

-i œ 
O z 
O

V) z o
OT 
> 
LU 
Lt

LU 
LU 
I 
(Ji

m
3

co < 
□J Q

REFIC PIPE DIAMETER AIRFLOW 

LIOUID/SUCTION (IN)

___ HEATING COIL 

EWT

___ HEATING COIL 

EWT

EAT______
(°F) WB

LAT______
(°F) WB

SZVAV ' VARIABLE AIR VOLUME, SINGLE ZONE
VAV ' VARIABLE AIR VOLUME, MULTIPLE ZONES
CV' CONSTANT VOLUME

8. PROVIDE DRAIN PAN LEVEL SENSOR TO SHUT DOWN 
UNIT IN THE EVENT OF CONDENSATE DRAIN FAILURE.

9. INDOOR UNIT TO BE POWERED BY OUTDOOR UNIT.
10. PROVIDE WITH FACTORY INSTALLED REFRIGERANT 

MONITORING SYSTEM AND EPA APPROVED REFRIGERANT.

NOTES:
1. PROVIDE 5/4" FLEXIBLE UNICELLULAR INSULATION PACKAGE FOR 

EVAPORATOR, WATER BOXES, AND MOTOR HOUSING. FACTORY FOAM 
INSULATION ON SUCTION LINE, LIQUID LEVEL SENSOR, AND OIL RETURN 
ASSEMBLY.

2. PROVIDE FACTORY SOUND REDUCTION PACKAGE AND INSULATION.
5. PROVIDE FACTORY WIRED AND MOUNTED DISCONNECT AND WYE'DELTA 

STARTER.
4. PROVIDE CHILLER WITH MAXIMUM A'WEICHTED SOUND PRESSURE AT 

50' OF 64 dBA MAXIMUM. SOUND RATINGS IN ACCORDANCE WITH ARI 
STANDARD 570.

5. PROVIDE ELECTRONIC CONTROLS FOR VARIABLE PRIMARY FLOW.

1. PROVIDE 5:1 TURN DOWN
2. MINIMUM EFFICIENCY AT DESIGN CONDITIONS = 88%
5. PROVIDE BOILER PLANT MANAGER WITH BACNET INTERFACE 

TO CAMPUS DDC SYSTEM.
4. PROVIDE TYPE 'B' CAS VENT AND GALVANIZED INTAKE DUCT.
5. PROVIDE CONDENSATE DRAIN PH NEUTRALIZING KIT.

5. SOUND DATA FOR RADIATED NC BASED ON 10 dB
ROOM ABSORPTION, 5' DEEP CEILING CAVITY, AND 5/8"
THICK, 5 5 LB/CU. FT. FIBER CEILING TILE. 8.

4. HEATING AND COOLING SHALL INCLUDE NO DIVERSITY.
5. PROVIDE FACTORY ENGINEERED SHOP DRAWINGS WITH 

REFRIGERANT PIPE SIZES.
6. EXPOSED (INDOOR OR OUTDOOR) REF PIPING SHALL BE 

HARD DRAWN COPPER.
7. PROVIDE CONDENSATE PUMP ' 0.1 CPM AT I 2FT OF 

HEAD. BLUE DIAMOND MICROBLUE OR EQUAL.

1. ESP DOES NOT INCLUDE PRESSURE DROP THROUGH AHU 
CASING OR COILS.

2. TOTAL SP INCLUDES PRESSURE DROP THROUGH CASING 
AND COILS.

o < 
A< 
2 g 
F LU

> W
> LL

5. AVERAGE ATMOSPHERIC DUST SPOT EFFICIENCY BASED 
ON ASHRAE 52'76.

4. BASIS OF DESIGN: TRANE CUSTOM AIR HANDLING UNIT
5. 50% PRE FILTERS AND SPECIFIED FINAL FILTERS.
6. VARIABLE FREQUENCY DRIVE WITH BUILT IN DISCONNECT 

FOR FAN MOTOR PROVIDED BY DDC CONTRACTOR
7. 2O8V/5 PHASE

4. SOUND DATA FOR DISCHARGE NC BASED ON 10 dB 6.
ROOM ABSORPTION, 5' LINED DUCT ( 12"xl 2") WITH I " 
THICK FIBERCLASS INSULATION, 6' LINED FLEX DUCT (8") 
TO DIFFUSER, AND MAX 500 CFM PER DIFFUSER. 7.
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REFER TO STRUCTURAL DRAWINGS FOR PROTECTIVE CAGE 
AROUND EXHAUST FAN.

PROVIDE UTILITY BOX IN WALL TO ALLOW DUCTING TO RISE 
UP IN WALL CAVITY. BOX SHALL HAVE CONNECTION FOR 
4"0 DUCT. BOX SHALL BE 22 GAUGE ALUMINIZED STEEL. 
DRYERBOX MODEL 425 OR APPROVED EQUAL.

CD-I
20

BOILER AIR INTAKE AND EXHAUST SHALL BE PROTECTED. 
PROVIDE PRODUCTS BY ROOF PENETRATION HOUSING, LLC. 
OR APPROVED EQUAL MEETING ICC-500 AND FEMA 561 
STANDARDS. REFER TO DETAIL 9/M5.1. PROVIDE CYCLONE 
WALL VAULT AT WALL PENETRATION WITH CYCLONE WALL 
VAULT SHROUD ON THE EXTERIOR OF THE WALL. PROVIDE 
WITH EXIT SEALS. INSTALL PER MANUFACTURER'S 
INSTALLATION INSTRUCTIONS.
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6> ROUTE CONDENSATE FULL SIZE OF UNIT DISCHARGE TO 
FLOOR DRAIN IN ROOM 4-427.

8> ROUTE CONDENSATE FULL SIZE OF UNIT DISCHARGE TO 
HUB DRAIN IN ROOM 4-450. REFER TO PLUMBING 
DRAWINGS FOR EXACT LOCATION.

4> FOR EACH POINT WHERE HYDRONIC PIPING CROSSES THE 
WALL OF THE HARDENED AREA, THE PENETRATION SHALL 
BE PROTECTED. PROVIDE PRODUCTS BY ROOF 
PENETRATION HOUSING, LLC. OR APPROVED EQUAL 
MEETING ICC-500 AND FEMA 561 STANDARDS. REFER TO 
DETAIL 9/M5.1. PROVIDE CYCLONE WALL VAULT AT WALL 
PENETRATION WITH THE CYCLONE WALL VAULT SHROUD ON 
THE ADMINISTRATION SIDE OF THE WALL. PROVIDE WITH 
EXIT SEALS. INSTALL PER MANUFACTURER'S INSTALLATION 
INSTRUCTIONS. PROVIDE BREAKAWAY FITTING ON 
ADMINISTRATION SIDE OF PENETRATION.

7> ROUTE CONDENSATE FULL SIZE OF UNIT DISCHARGE TO 
HUB DRAIN IN ROOM 4-455. REFER TO PLUMBING 
DRAWINGS FOR EXACT LOCATION.
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1) MAKE CONNECTION TO EXISTING SITE PLAN. REFER TO 
EARLY PACKAGE.
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STRAP HANGERS TRAPEZE HANGERS

HANGER STRAPS
STRAP OR

EQ QJMAIN DUCT ANGLE

ROD
BRANCH DUCT
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rOn r ---- 1

30” MINIMUM CLEARANCE

W/4", 4" MINIMUM
o

SCREWS
HANGER STRAP

LOAD RATED FASTENERS
SEALL J w12” MAX

o o
TYPICAL BRANCH DUCT TAKEOFF1

LAY4N CEILING
24" DIA. MAX.

SCALE: NONEM5.1

TOP VIEWEND VIEW

INLINE FAN DETAIL2 TYPICAL DUCT HANGER DETAILS4TERMINAL UNIT MOUNTING DETAIL5
SCALE: NONEM5.1

SCALE: NONEM5.1SCALE: NONEM5.1

GRADE.

SSi i=i i i=i i i=i i i=i 11=

3 HAUNCHINC
CONDENSING UNITBUILDING WALL

LU

1

EMBEDMENT MATERIALS Z\
CEILING TILE

CEILING DIFFUSERCLASS I: CEILING T'BAR

II

CLASS II:

PROVIDE 24x24 LAY IN PANEL FOR DIFFUSERS IN LAY IN CEILINGS.
in

ij AAPROVIDE BEVELED MOUNTING FRAME FOR DIFFUSERS IN HARD CEILINGS. 4 >>4

■ 4 44. <7 .

CLASS III:

1

l=l I l=l I l=l 11- 111=111=111=
CLASS IV: TYPICAL CEILING DIFFUSER DETAILS6

SCALE: NONEMM
4 -4 4 ■ 111=14 •

4CLASS V:
• 4

<3
4:4 4

EXCAVATION AND BACKFILL DETAIL
CONCEALED REFRIGERANT PIPE DETAILSCALE: NONEM5.1

SCALE: NONEM5.1

<

RECTANGULAR SUPPLY DUCT

OUTSIDE HARDENED AREAINSIDE HARDENED AREA PRE4NSULATED FLEX DUCTu uu

4 ’ 4

WALL
£2*

U
SURFACE MOUNTED

O
rn

o

2DUCT WRAP INSULATION

TYPICAL PIPING SUPPORT DETAIL8
HARDENED WALL PENETRATION DETAIL9SCALE: NONEM5.1 ROUND HARD DUCT RUNOUTS SHOULD START WITH SPIN4N FIRINGS SIMILAR TO THIS DETAIL.

SCALE: NONEM5.1 CO

<
TYPICAL FLEX DUCT TAKEOFF DETAIL10
SCALE: NONEM5.1
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PRE4NSULATED FLEXIBLE 

DUCTWORK. INSTALL DUCTWORK 
WITH SEALER AND DRAWBAND.

BEDDING

(MAX 6")

FOUNDATION 
(MAY NOT BE 

REQUIRED)

INITIAL
BACKFILL

5/8" EXPANSION
BOLTS'5" LONG

HA5 TYPE ISOLATOR 
(TYPICAL 4 PLACES)

SEAL AROUND REFRIC.
LINES AND INSULATE

BUTT DUCT INSULATION FIRMLY 
AGAINST DIFFUSER BODY. PULL 

VAPOR BARRIER DOWN AND CLAMP 

WITH DRAWBAND.

REFER TO PLANS FOR PIPE 
OR DUCT, TYPE AND SIZE.

CYCLONE -
WALL VAULT

O 
<

STRAP

ATTACHMENT

ANCUALAR, l/4"'l'l/2", GRADED STONE, INCLUDING A NUMBER OF FILL MATERIALS 

THAT HAVE REGIONAL SIGNIFICANCE SUCH AS CORAL, SLAG, CINDERS, CRUSHED 

STONE AND CRUSHED SHELLS.

CAP WITH PVC. NOTCH
CAP TO FIT AROUND 
REFRIGERANT PIPE

FINE SAND AND CLAY GRAVELS, INCLUDING FINE SANDS, SAN D'CLAY MIXTURES 
AND CRAVEL'CLAY MIXTURES. SOIL TYPES CM, CC, SM, AND SC ARE INCLUDED 

IN THIS CLASS.

COARSE SANDS AND GRAVELS WITH MAXIMUM PARTICLE SIZE OF M/2" INCLUDING 

VARIOUS GRADED SANDS AND GRAVELS CONTAINING SMALL PERCENTAGES OF 

FINES, GENERALLY GRANULAR AND NONCOHESIVE, EITHER WET OR DRY. SOIL 
TYPES GW, CP, SW, AND SP ARE INCLUDED IN THIS CLASS.

SILT, SILTY CLAYS, AND CLAYS, INCLUDING INORGANIC CLAYS AND SILT OF MEDIUM 
TO HIGH PLASTICITY AND LIQUID LIMITS. SOIL TYPES MH, ML, CH, AND CL ARE 

INCLUDED IN THIS CLASS. THESE MATERIALS ARE NOT TO BE USED FOR BEDDING, 

HAUNCHINC, OR INITIAL BACKFILL.

THIS CLASS INCLUDES THE ORGANIC SOILS, AS WELL AS SOILS CONTAINING FROZEN 

EARTH, DEBRIS, ROCKS LARGER THAN M/2" IN DIAMETER AND OTHER FOREIGN 

MATERIALS. THESE MATERIALS ARE NOT TO BE USED FOR BEDDING, HAUNCHINC, 
OR INITIAL BACKFILL.

PROVIDE TRACER WIRE AT LEAST 24" ABOVE PIPE AND 
6" BELO'

ïl I Bl I I—111—

4

PROVIDE SMOOTH ALUMINUM JACKET OVER ALL EXPOSED OUTDOOR 
INSULATION.

AIR FLOW (SUPPLY ONLY, 
RETURN OR EXHAUST AIRFLOW
IS REVERSED.)

PROVIDE ALUMINUM JACKET BETWEEN INSULATION AND PIPE CLAMP AT 
ALL INDOOR LOCATIONS.

PROVIDE SUPPORTAT INTERVALS REQUIRED BY THE FLORIDA BUILDING 
CODE.

HANGER BRACKETS FOR
THREADED RODS. TYPICAL OF 4.

PIPE CHASE MUST REMAIN CLEAR OF DIRT, WATER, AND CONSTRUCTION DEBRIS. PULL 
SWAB THROUGH CHASE TO CLEAN AND DRY BEFORE PULLING REFRIGERANT PIPE. 
CONVERT TO HARD DRAWN COPPER UPON EXITING CHASE. FILL END OF CHASE WITH 
EXPANDED FOAM AND COVER WITH PVC CAP. SEAL PENETRATIONS TO PREVENT DIRT 
AND MOISTURE FROM ENTERING CHASE.

4" CONCRETE
HOUSEKEEPING PAD

Û Û

I " THICK BLANKET INSULATION.
LAY OVER ENTIRE BACK OF 
DIFFUSER BODY.

PROVIDE ENGRAVED PLASTIC 
EQUIPMENT TAG FOR TERMINAL UNIT 
LOCATED ABOVE CEILING, 
MECHANICALLY ATTACHED TO THE 
CEILING GRID BELOW UNIT.

PROVIDE CABLE ACTIVATED DAMPER WITH ADJUSTMENT IN FACE OF CEILING DIFFUSER/CRILLE 
FOR INACCESSIBLE TAKEOFFS LOCATED ABOVE HARD CEILING.

< Q 
or o

BOTTOM OF UNIT SHALL BE MAXIMUM 
12" ABOVE LAY'IN CEILING.

PROVIDE ENGRAVED PLASTIC 
EQUIPMENT TAG FOR TERMINAL UNIT 
LOCATED ABOVE CEILING, 
MECHANICALLY ATTACHED TO THE 
CEILING GRID BELOW UNIT.

BOTTOM OF UNIT SHALL BE MAXIMUM 
12" ABOVE LAY'IN CEILING.
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NOTES:
NEW FLEX DUCT SHALL BE NO LONGER THAN 7'0".

- FACTORY APPLIED 
EXTERNAL INSULATION

u 
LU 
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CL

NOTES:
CONNECT FLEXIBLE DUCT TO FITTING WITH DRAWBAND AND SEALER.

Il 
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LU
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HANGER RODS SIZE PER EF MANUFACTURER'S
RECOMMENDATIONS (TYPICAL 4 PLACES)

z 
LU

Q 
LU 
OQ

------  CYCLONE
WALL SHROUD

O z

EXTENSION ON DAMPER ROD
FOR INSULATED DUCT

HARD DRAWN
COPPER

ADJUSTABLE VOLUME DAMPER WITH POSITIONING LEVER, 
EXTENSION SECTION (INSULATED DUCT ONLY) AND LOCKING 

WING NUT. VOLUME DAMPER SHALL BE SINGLE BLADE OR 
MULTI'BLADE DEPENDING ON DUCT SIZE, SEE SPECIFICATIONS. 

LOCATE DAMPER AT LEAST 12" DOWNSTREAM OF TAKEOFF.

INSULATED SOFT
COPPER INSIDE

CHASE

RISE UP IN CHASE AS 
SHOWN IN PLANS TO 

ABOVE CEILING 
SPACE. CONTINUE 
TO WM AS SHOWN 

ON DRAWINGS

COORDINATE INSTALLATION OF 
PVC CHASE WITH INSULATED 

CONCRETE FORM (ICF) 
EXTERIOR WALL. REMOVE 

INTERIOR INSULATION AS 
NECESSARY TO FIT CHASE INTO 

SPACE FORMED BY DECORATIVE 
INTERIOR COLUMN.

INLINE CENTRIFUGAL
FAN

SPIN'IN FITTING WITH
MANUAL VOLUME DAMPER
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NOTE:
PROVIDE SCHEDULE 40 PVC PIPE CHASE AT 5" OR 4" AS NECESSARY. PROVIDE LONG 
RADIUS 90° DWV ELBOW.

NOTE:
PROVIDE FACTORY END CAPS FOR CHANNEL.

FLEXIBLE
CONNECTION

LAY'IN CEILING

NOTE:
ALL EMBEDMENT MATERIALS SHALL BE NO LESS THAN
9 5% OF MAXIMUM DENSITY. LABORATORY TESTING OF 
THE SOIL WILL BE REQUIRED. THIS PROCEDURE SHALL 
BE REQUIRED ON ALL INSTALLATIONS. ALL TRENCHING, 
EXCAVATION, AND BACKFILLING SHALL BE IN 
ACCORDANCE WITH 2020 FLORIDA BUILDING CODE 
SECTION 506.

4’4

L------ 50"DIA. MAX.

BAND OF SAME SIZE

AS HANGER STRAP

2551 BLAIRSTONE PINES DR. 
TALLAHASSEE, FL 32301 
PHONE: (850) 878-7891
Commission Number. 21802
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SECURE ALL PIPING
TO SUPPORTS WITH
"UNISTRUT" PIPE
CLAMP OR EQUAL

------- INSULATE AROUND ALL CONDENSATE
AND COLD REFRIGERANT LINES

/ BENEATH CLAMP ASSEMBLY (TYPICAL)
/ .-1'5/8" P'1000 "UNISTRUT" CHANNEL

/ OR EQUAL (TYPICAL)
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5) FINAL BACKFILL UNDER ROADWAYS MAY REQUIRE 
SPECIAL COMPACTION AND DENSITY TESTS. A 
MINIMUM OF 50" OF COVER OVER THE TOP OF THE 
PIPE SHALL BE PROVIDED BEFORE THE TRENCH IS 
WHEEL' LOADED.

2> BEDDING IS REQUIRED PRIMARILY TO BRING THE 
TRENCH BOTTOM UP TO GRADE. BEDDING MATERIALS 
SHALL PROVIDE A UNIFORM AND ADEQUATE 
LONGITUDINAL SUPPORT UNDER THE PIPE. IN DRY SOIL 
CONDITIONS, CLASS II OR III MATERIAL SHALL BE HAND 
PLACED IN 4'6", LIGHTLY COMPACTED UNIFORM AND 
NOT FINER THAN THE FOUNDATION MATERIAL. IN WET 
CONDITIONS, CLASS I, II OR III MATERIAL SHALL BE 
HAND PLACED IN 4'6", UNIFORM AND NOT FINER THAN 
THE FOUNDATION MATERIAL. WHEN UTILIZING CLASS I 
MATERIAL, SUFFICIENT AMOUNTS OF CLASS II OR III 
MATERIAL SHALL BE ADDED TO FILL ALL VOIDS CREATED 
BY THE USE OF CLASS I MATERIAL.

4> INITIAL BACKFILL MATERIAL SHALL BE CLASS II OR III. IT 
SHALL BE PLACED WITHIN 24'50" ABOVE THE TOP OF 
THE PIPE AND TAMPED BY A PORTABLE VIBRATOR. 
FINAL BACKFILL MATERIAL MAY BE MACHINE PLACED. 
THE MATERIAL SHALL BE CLASS II OR III MATERIAL. 
CLASS IV MATERIAL MAY BE INSTALLED OUTSIDE OF 
ROADWAY.

5> HAUNCH INC MATERIAL SHALL BE HAND PLACED TO 
THE SPRINCLINE OF THE PIPE. CLASS II OR III 
MATERIAL SHALL BE CONSOLIDATED UNDER THE PIPE 
AND HAND TAMPED TO PROVIDE ADEQUATE SIDE 
SUPPORT.

J ’
■ <

4 ._______4 • ‘

1) A FOUNDATION MAY BE REQUIRED IN VERY POOR SOIL 
CONDITIONS.
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CHILLED WATER PIPING DIAGRAM NOTESMECHANICAL ROOM

OUTSIDEINSIDE

.14. FLEXIBLE CONNECTOR1 REDUCED PRESSURE BACKFLOW PREVENTER AND METER

.15.PRESSURE REDUCING VALVE SET AT 20 PSI2Ol TFM

5/4" PRESSURE RELIEF VALVE SET AT 50 PSI3 THERMOMETER6

IECHWR CHWR FROM BLDC.4 STAINLESS STEEL WELL FOR EMCS SENSOR7

CHWS TO BLDC.5 SEAL
PRESSURE GAUGE.18.5/4" w6 .19.

CHWR

7 REFER TO STRUCTURAL PLANS FOR CHILLER SLAB.
TO FLOOR DRAIN5/4".18. PIPE SLEEVE AND CAULKING208

5/4" VAPOR PROOF FLOW SWITCH (NEMA 4X)213
1 9 SUCTION DIFFUSER CONNECT TO DOMESTIC COLD WATER SUPPLY22

+ .10.
23

AIR CAP FITTING
TO FLOOR DRAIN 11 24 PROVIDE TURBINE FLOW METERTO FLOOR DRAIN

25 CHWS TO BUILDINGS 2 AND 5.

X .12. 26 CHWR FROM BUILDINGS 2 AND 5.p/td-c
5/4" 27 MOTORIZED CONTROL VALVE

.13.27

11X X DDC

.10.
NO

.14. .16.

14 .14.

©ill— .16. I□ □ .17. nï ilA9 9 20 20 20 20231 1

CHP-1 CH P-2 TO FLOOR DRAIN

7

CH-1 (CH-2 SIMILAR)

20

CHWS

20

CHWR
in

CHILLED WATER PIPING DIAGRAM1
SCALE: NONEM4.1

RETURN SUPPLY

RETURN 11—O
KEY NOTES:

15
15

O—11 SUPPLY
2

1
-L *

6
65

7

<4

8 14

3

*

2- 12

913
5 CO

GENERAL NOTES: <
LUO4

<[ ]

1 o

2
0

OVERHEAD PIPE SUPPORT5
TYPICAL AHU COOLING COIL CONNECTION SCHEMATIC2 SCALE: NONEM4.1

SCALE: NONE PIPE SIZE 2" AND SMALLERM4.1

SHEET NO.:

M4.1

O'LU

O 
<

DIRECTION OF 
AIR FLOW

INSULATED CHWS, CHWR PIPING LOCATED ABOVE GRADE 
SHALL BE WRAPPED WITH SELF REGULATING HEAT TRACE 
WITH 4 WATT/LINEAR FOOT, I 20 VOLT HEATER TAPE.

AIR SEPARATOR WITH STAINLESS STEEL STRAINER, PIPE DRAIN 
TO FLOOR DRAIN

AUTOMATIC AIR VENT AT ALL HIGH POINTS, PIPE TO FLOOR 
DRAIN WITH i/4" COPPER TUBING.

REPLACEABLE BLADDER TYPE EXPANSION TANK. USE TACO 
MODEL CBX50 WITH 5 CAL. ACCEPTANCE VOLUME AND A 
TOTAL VOLUME OF 8 CAL.

PROVIDE CONCRETE INERTIA BLOCK FOR FLOOR-MOUNTED 
EQUIPMENT (BF2) ON 4" CONCRETE PAD.

5 CAL. CHEMICAL SHOT FEEDER. FILL FOR SHOT FEEDER 
SHALL BE A MAX. OF 56" AFF.

< Q 
or 
o

CONCRETE HOUSEKEEPING PAD 6" LARGER THAN 
EQUIPMENT FOOTPRINT AND 4" THICK

Q­
U
(JiLUQ

BUTTERFLY VALVE AND BLIND FLANGE AT FULL SIZE OF CHW 
PIPING.

riJRA
ARCHITECTS

< Q

È 
O 
<
< z 
<
CL

BUTTERFLY ISOLATION VALVE AND TYPE CKl 0 SILENT SPRING 
CHECKVALVE PER PROJECT SPECIFICATIONS.

3 
o <

NC

M

in 
cxi 
o 
C! 
CD 
O

O

cz
TO

0

LU
<:Q

o-
£I O □z u
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WATFORD
ENGINEERING

4452 Clinton Street, Marianna, Florida 32446
850.526.3447 Project Number: 2020-042 
Florida Certificate of Authorization: 27825

David N Watford, PE Florida License 58206

CONSULTANTS

1 ) SUPPLY AND RETURN RUNOUT PIPING FROM TEE AT AUTO AIR VENT TO COIL 
SHALL BE SCHEDULE 40 GALVANIZED STEEL WITH GALVANIZED MALLEABLE IRON 
FITTINGS.

2) AUTOMATIC FLOW CONTROL VALVES SHALL BE FLOW DESIGN AUTO FLOW SERIES 
YR, SCREWED ENDS, Y-PATTERN, LINE SIZE, WITH TWO FACTORY P/T PORTS. 
RANCE 2-52 PSID.

2551 BLAIRSTONE PINES DR. 
TALLAHASSEE, FL 32301 
PHONE: (850) 878-7891 
Commission Number. 21802
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CHILLED WATER
COIL

PA 
*1

V) z o
OT 
> 
LU 
Lt

m
3

co <
□J Q

Qi

ZE
o

P/Ta-j

NO 

xh r

III

NO

H HXJ

10/ (TYPICAL)

\Z/ NO

XHF-X

Am
M

4) INSTALL 2-WAY CONTROL VALVE WITH ACTUATOR IN VERTICAL POSITION.

13) 5/8" COPPER DRAIN W/BALL VALVE

5) INSTALL P/T PORTS IN REDUCING TEE. HALF COUPLINGS ARE NOT ALLOWABLE.
<^6/> THERMOMETER

3) INSTALL COIL COMPONENTS IN THE PHYSICAL RELATIONSHIP INDICATED WITH 
RESPECT TO THE COIL, AND TO EACH OTHER.

6) ARRANGE PIPING SUCH THAT THE ENTIRE COIL CONNECTION ASSEMBLY CAN BE 
REMOVED BY DISCONNECTING AT POINTS MARKED WITH AN ASTERISK (*) FOR 
COIL SERVICING. PIPING SHALL NOT INTERFERE WITH ACCESS TO ANY 
COMPONENT OF THE AIR HANDLING UNIT THAT REQUIRES SERVICE.

11) BRONZE STRAINER, SCREWED.

(J) RETURN MAIN

(i) SUPPLY RUNOUT

^7} INSULATION

(T) PIPE COVERING PROTECTION SADDLE

(9) SERVICE UNION

60) PRESSURE/TEMPERATURE PORT WITH 

EXTENDED NECK

4> CLEVIS TYPE HANGER

15) 1 /2" AUTOMATIC AIR VENT, SEE 
MOUNTING DETAIL THIS SHEET.

DDC
\

NcCj

''X NO

(TYPICAL)

5 > HANGER ROD FASTEN TO STRUCTURE PER SPECIFICATION

6 ) BALL SERVICE VALVE, SCREWED

4) RETURN RUNOUT

64) STAINLESS STEEL WELL FOR DDC 

TEMPERATURE TRANSMITTER IN TEE, 
COORDINATE WITH DDC CONTRACTOR.

12) STRAINER BLOWDOWN/HOSE END DRAIN 
VALVE WITH BRASS CAP AND CHAIN 
FLOW DESIGN MODEL HE.

(ë) 2-WAY CONTROL VALVE, BRONZE 

SCREWED BODY, MIXING PATTERN, 
LINEAR FLOW PLUG.

o < 
A<
2 g
F LU
> W> LL

7) AUTOMATIC FLOW CONTROL VALVE, 
SCREWED

,pA Ijl®

III 
m Q

1 ) SUPPLY MAIN

5/ 1/4" AUTOMATIC AIR VENT IN COIL 
HEADER, FLOW DESIGN MODEL AAO25.

MU

c /A

<8> 
T

J®

Mfr

r

s 
o LU 

IÜ -J

( 2-1/2" BYPASS



HEATING HOT WATER PLANT PIPING DIAGRAM NOTES

1 REDUCED PRESSURE BACKFLOW PREVENTER AND METER

PRESSURE REDUCING VALVE SET AT 20 PSI2

5/4" PRESSURE RELIEF VALVE SET AT 50 PSI3

HWR FROM BLDG.4

HWS TO BLDG.5

6

7 ASME RELIEF VALVE SET AT 50 PSI. PIPE DISCHARGE TO FLOOR DRAIN.
SEAL

8 wSUCTION DIFFUSER9

.10.

11

TO BUILDING 4 CENTRAL PLANT

.12.

.13. BOILER CONTROL TEMPERATURE SENSOR 1
14 TYPE PF1 FLEXIBLE CONNECTOR PER PROJECT SPECIFICATIONS.

6" CONCRETE HOUSEKEEPING PAD. REFER TO SPECIFICATIONS..15.
4" HWS

ItIII 4"HWS

EOI
23 1"

5/4" .18.TO FLOOR DRAIN

5/4"

1
7

4
AIR CAP FITTING

TO FLOOR DRAIN 1"
TO FLOOR DRAIN

P/TX p/td-c11

r®NC
NO24 NO

in

n

0= n 14 14
NC NCNCTO FLOOR DRAIN

NO NC 9— NC(4 9(&NCIt n□ □.15.26

28 I

HWP'l HWP'2TO FLOOR DRAIN

GEM 20 20

.19.

.19.6 <30.

HEATING HOT WATER PLANT DIAGRAM1
SCALE: NONEM4.2<29.

SUPPLYRETURN

RETURN 11—-O
RETURN SUPPLYKEY NOTES: <RETURN 11—O15

1 5
KEY NOTES:

15
15O—11 SUPPLY

2 1
O—11 SUPPLY

* *
b 25 1

DDC -L »7
1 10. 5 6

AUTOMATIC AIR VENTDDC
74

2
P/T

C rn4 COWATER COIL 8 14

<5 WATER COIL 14
5

3 o*
BRASS PIPING

*

24 12 <
9 215

12

o913
GENERAL NOTES: REDUCER FITTING

2GENERAL NOTES:

FULL SIZE TEE

RUNOUT

TYPICAL WALL PIPE PENETRATION2 TYPICAL AUTOMATIC AIR VENT DETAILS
SCALE: NONEM4.2

SCALE: NONEM4.2

SHEET NO.:

TYPICAL COIL CONNECTION SCHEMATIC TYPICAL COIL CONNECTION SCHEMATIC5 4
SCALE: NONE PIPE SIZE 2" AND SMALLER SCALE: NONE PIPE SIZE 2" AND SMALLER ' THREE WAY CONTROL VALVE M4.2M4.2 M4.2

WSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSJ

'^/y'/y/y/y/^'/^/y'/y'/y'/^/y/y/y/^'/^/y'/y'/y'/^

O'
LU

DIRECTION
OF AIR FLOW

O
<

DIRECTION OF 
AIR FLOW

REPLACEABLE BLADDER TYPE EXPANSION TANK WITH MINIMUM 140 
CAL. ACCEPTANCE VOLUME AND A TOTAL VOLUME OF 140 CAL.

CHILLED OR HOT 
WATER RUNOUT 
PIPING TO AND 
FROM COIL

AUTOMATIC AIR VENT AT ALL HIGH POINTS IN SYSTEM, PIPE TO FLOOR 
DRAIN WITH 1/4" COPPER TUBING.

AIR SEPARATOR WITH STAINLESS STEEL STRAINER, PIPE DRAIN TO 
FLOOR DRAIN

BALL VALVE WITH STAINLESS 
STEEL HANDLE AND NUT. 
NORMALLY OPEN INSIDE 
MECHANICAL ROOMS. 
NORMALLY CLOSED OUTSIDE 
OF MECHANICAL ROOMS

< Q 
or 
o

5 CAL. CHEMICAL SHOT FEEDER. FILL FOR SHOT FEEDER SHALL BE A 
MAX. OF 56" AFF.

Q­

U«LU
Q

2
0 <
o 
0

BUTTERFLY ISOLATION VALVE AND TYPE CK10 SILENT SPRING CHECK 
VALVE PER PROJECT SPECIFICATIONS.
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WATFORD
ENGINEERING

4452 Clinton Street, Marianna, Florida 32446
850.526.3447 Project Number: 2020-042 
Florida Certificate of Authorization: 27825

David N Watford, PE Florida License 58206

CONSULTANTS

P/T 
* .

1 ) SUPPLY AND RETURN RUNOUT PIPING FROM TEE AT AUTO AIR VENT TO COIL 
SHALL BE HARD DRAWN TYPE L COPPER.

3) INSTALL COIL COMPONENTS IN THE PHYSICAL RELATIONSHIP INDICATED WITH 
RESPECT TO THE COIL, AND TO EACH OTHER.

2) AUTOMATIC FLOW CONTROL VALVES SHALL BE FLOW DESIGN AUTO FLOW SERIES 
YR, SCREWED ENDS, Y'PATTERN, LINE SIZE, WITH TWO FACTORY P/T PORTS. 
RANCE 2'52 PSID.

Q8?

2551 BLAIRSTONE PINES DR. 
TALLAHASSEE, FL 32301 
PHONE: (850) 878-7891
Commission Number. 21802
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LU
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PA 
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s

(Tô) THERMOMETER (OMIT ON TERMINAL 

UNITS AND FAN COIL UNITS).

*
$
►J

z 
o

u 
o

/??> 1 /2" AUTOMATIC AIR VENT, SEE 

MOUNTING DETAIL THIS SHEET.

-I 0 
O z o

*

* v

U) z o
OT 
> 
LU 
Lt

m 
3
O)

co < 
□J Q

I
2^7

NO

IXH HX

Ï ï J-

]£/ (TYPICAL)

(TYPICAL)

(2) PIPE SLEEVE PER SPECIFICATIONS

(4) INSULATION

NO

1 HXJ

7 1/4" SOFT COPPER
TUBING ' ROUTE TO 
FLOOR DRAIN

I INSIDE MECH ROOMS 

PROVIDE COPPER TUBING 
WITH DISCHARGE DOWN IN 
ACCESSIBLE LOCATION FOR 
AIR VENTS OUTSIDE OF 
MECHANICAL ROOMS.

4) INSTALL 2'WAY CONTROL VALVE WITH ACTUATOR IN VERTICAL POSITION.

NC

5 > CHILLED OR HOT WATER PIPING

NO J­

T <8

: NC

X X

5>
^G

4) INSTALL 5'WAY CONTROL VALVE WITH ACTUATOR IN VERTICAL POSITION.

-^(TYPICAL)

/JR® NC

(TYPICAL)

16) THERMOMETER5) INSTALL P/T PORTS IN REDUCING TEE. HALF COUPLINGS ARE NOT ALLOWABLE.

5) INSTALL P/T PORTS IN REDUCING TEE. HALF COUPLINGS ARE NOT 
ALLOWABLE.

5/8" COPPER DRAIN W/BALL VALVE

^3^ 5/8" COPPER DRAIN W/BALL VALVE

6) ARRANGE PIPING SUCH THAT THE ENTIRE COIL CONNECTION ASSEMBLY 
CAN BE REMOVED BY DISCONNECTING AT POINTS MARKED WITH AN 
ASTERISK (*) FOR COIL SERVICING. PIPING SHALL NOT INTERFERE WITH 
ACCESS TO ANY COMPONENT OF THE AIR HANDLING UNIT THAT REQUIRES 
SERVICE.

2) PROVIDE PRESSURE INDEPENDENT ELECTRIC CONTROL VALVES WITH 
CONSTANT DIFFERENTIAL PRESSURE FOR 100% VALVE AUTHORITY, 
OPERATING RANCE 4'60 PSI.

' 43 * - > ; z
•___________

5) INSTALL COIL COMPONENTS IN THE PHYSICAL RELATIONSHIP INDICATED 
WITH RESPECT TO THE COIL, AND TO EACH OTHER.

f7 _ 4®

6) ARRANGE PIPING SUCH THAT THE ENTIRE COIL CONNECTION ASSEMBLY CAN BE 
REMOVED BY DISCONNECTING AT POINTS MARKED WITH AN ASTERISK (*) FOR 
COIL SERVICING. PIPING SHALL NOT INTERFERE WITH ACCESS TO ANY 
COMPONENT OF THE AIR HANDLING UNIT THAT REQUIRES SERVICE.

11) BRONZE STRAINER, SCREWED.

10 ) PRESSURE/TEMPERATURE PORT WITH 
EXTENDED NECK

SUPPLY MAIN

(2) RETURN MAIN

SUPPLY RUNOUT

<Ë^ STRAINER BLOWDOWN/HOSE END 

DRAIN VALVE WITH BRASS CAP AND 
CHAIN FLOW DESIGN MODEL HE.

65) 1 /2" AUTOMATIC AIR VENT, SEE 

MOUNTING DETAIL THIS SHEET.

3) SUPPLY RUNOUT

1 > WALL SEAL APPURTENANCES PER SPECIFICATIONS

IÜ |_ 
F <

-LU T
I 
œ

14D STAINLESS STEEL WELL FOR DDC 
TEMPERATURE TRANSMITTER IN TEE, 
COORDINATE WITH DDC 
CONTRACTOR. (OMIT ON TERMINAL 
UNITS AND FAN COIL UNITS).

1 1 ) BRONZE STRAINER, SCREWED.

(7) SUPPLY MAIN

(2) RETURN MAIN

6 ) BALL SERVICE VALVE, SCREWED

(7) AUTOMATIC FLOW CONTROL VALVE, 

SCREWED

9> SERVICE UNION

XlO) '

4 > RETURN RUNOUT

7 > MANUAL SHUTOFF VENTURI VALVE

12) STRAINER BLOWDOWN/HOSE END DRAIN 
VALVE WITH BRASS CAP AND CHAIN 
FLOW DESIGN MODEL HE.

4 > RETURN RUNOUT

ANO

6 > BALL SERVICE VALVE, SCREWED

14) STAINLESS STEEL WELL FOR DDC 
TEMPERATURE TRANSMITTER IN TEE, 
COORDINATE WITH DDC CONTRACTOR.

.28/ PIPE SLEEVE AND CAULKINC.

.30) HWR FROM BUILDINGS 2 AND 5.

1 ) SUPPLY AND RETURN RUNOUT PIPING FROM TEE AT AUTO AIR VENT TO COIL 
SHALL BE SCHEDULE 40 STEEL. TYPE L HARD DRAWN COPPER IS 
ACCEPTABLE AT THE CONTRACTOR'S OPTION

(?) 2'WAY PRESSURE INDEPENDENT 

CONTROL VALVE, BRASS 
CONSTRUCTION

,27> PROVIDE TURBINE FLOW METER.

o < 
A< 
s g 
F LU

W 
> LL

,29> HWS TO BUILDINGS 2 AND 5.

(5) 1 /4" AUTOMATIC AIR VENT IN COIL 

HEADER, FLOW DESIGN MODEL AAO25.

iP/r Ijl®

I I I

23> BOILER CONTROL PANEL.

8"0 PVC COMBUSTION AIR INTAKE ROUTED AS SHOWN ON FLOOR 
PLANS.

8 ) 5 'WAY CONTROL VALVE, BRONZE 
SCREWED BODY, MIXING PATTERN, 
LINEAR FLOW PLUG.

20) CONCRETE HOUSEKEEPING PAD.

.16/ THERMOMETER

19/ TYPE BF2 VIBRATION ISOLATION PER SPECIFICATIONS

21> CONNECT TO DOMESTIC COLD WATER SUPPLY

PRESSURE GAUGE

^2/ ANCLE IRON SUPPORT STAND ' PAINT PER ARCHITECTURAL 
SPECIFICATIONS

17/ STAINLESS STEEL WELL FOR EMOS SENSOR

26) PROVIDE 1 /4" MAKEUP WATER CONNECTION WITH BALL VALVE TO 
CONDENSATE DRAIN TRAP BOILER ACCESSORY.

24D 6"0 STAINLESS STEEL TYPE 'B' CAS FLUE VENT AND VENT CAP. REFER 
TO FLOOR PLANS FOR EXACT ROUTING.

5 ) 1/4" AUTOMATIC AIR VENT IN COIL 
HEADER, FLOW DESIGN MODEL 
AAO25.

r>J

TFM <27,

\DDC

<2> SERVICE UNION

(Th PRESSURE/TEMPERATURE PORT WITH 

EXTENDED NECK

T

6>-V*

P/T



SEAL

VERTICAL INSTALLATION

STAINLESS STEEL DAMPERS

SEE NOTE 2SEE NOTE 5

f

SEE NOTE 2

GALVANIZED DAMPERS

6" ( 1 52) spAciNq

b.

FIGURE 1 FIGURE 2

1 1/2 HOUR

HORIZONTAL INSTALLATION

c.

d.

»
-STYLE B-

-STYLE C, CR, & CO­ SEE NOTE 2 <

1 1/2 HOUR

SEE NOTE 5

FIGURE 5

g
FIGURE 5

CO
<

O
TYPICAL HORIZONTAL AND VERTICAL FIRE DAMPER DETAIL1 2SCALE: NONEM5.1

CO

LU

O

LU

LU

SHEET NO.:

M5.1

■

NO MULLION
PLATE REO'D

NO MULLION
PLATE REO'D

I 2" (505) spAcluq 

6" ( I 52) spAciNq

!■(25) MIN 
TYPICAL OVERLAP 

ON ALL SIDES 
OF DAMPER

2- (52)
MAX

LU O

12" (505)
MAX C'C

5"(152) 
MAX

5" (76) 
MAX

2-(51) 
MAX

1/4" (6) MIN 
SEE NOTE I

6- (152)
MAX OC

6" (152)
MAX C-C

§

<

1/4" (6) MIN.
SEE NOTE 1

MASONARY
FLOOR/CEILINC

o 
o

SLEEVE 
(SEE NOTE 5)

SLEEVE 
(SEE NOTE 5)

Q 
<
Q

<
<
û£LU

MULLION REQUIRED
SEE NOTE 2

6"(152)
MAX C'C 'X|

< 
Q 
or 
o

È 

o 
<

< 
z 
<
CL

NOTE: ALL SYSTEMS DETAILED ON MECHANICAL PENETRATIONS SHEETS ARE 
BASED ON THE MANUFACTURERS SPECIFIED AS BASIS OF DESIGN AND APPLY TO 
MECHANICAL, FIRE PROTECTION, AND PLUMBING. THE CONTRACTOR SHALL 
SUBMIT A PENETRATIONS PACKAGE DETAILING EACH PENETRATION AND 
PRODUCTS TO BE USED TO THE PERMITTING AUTHORITY FOR THE ACTUAL SYSTEMS 
TO BE USED.

DUCT CONNECTIONS 
’ STYLE A '

1
1
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LU
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6" OR 1 6" 

(152 OR 406) MAX.
SEE NOTE 5
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TALLAHASSEE, FL 32301 
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MULLION PLATE
SEE NOTE 2

FIGURE 4
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1. OpENÎNq CIearance
TLlE OpENlNq IN tL|E WaII OR floOR sLiaLL Be lARqER tI IAN tL|E dAMpER/slEEVE ASSEMbly 

TO PERMIT ÎNSTaIIaTÎON OR EXPANSION. FOR TWO ANqb INSTaIIatIONS tL|E OpENÎNq 

sIhaLL Be a mInImum of l/8" per Foot (5 per 505) lARqER tFtan tLie overaFF sIze of 

tL|E dAMpER/slEEVE ASSEMbly. TLlE MAXIMUM OpENÎNq SÎZE sLiaLL NOT EXCEEd l/8" pER 

Foot (5 per 505) plus 2" (5 I ), nor sLiaLL tLie opENÎNq bE Less tFtan l/4" (6) 

lARqER tItAN tLie dAMpER/slEEVE ASSEMbly. FOR ONE ANqlE INSTAIIATIONS, tL|E OpENÎNq 

sIhaII Be a mInImum of l/4" (6) to a maximum of I" (25) lARqER tItan tIhe overaII 

SÎZE of tLie dAMpER/slEEVE ASSEMbly. TLlE OpENÎNq MAy bE AS MUch AS 2" ( 5 I ) 

lARqER tI IAN tLie dAMpER/slEEVE ASSEMbly if A I 6qA ( I .6) MOUNTÎNq ANqlES IS 

UTilizEd.

2. Fasteners ANd Mubipb Sectîon AssEMbly
Use No. 10 (M5) bobs or screws, 5/l 6" (5) rIvets, tacI< WElds or spoT WElds 

AS dEpiCTEd IN FiqURES 5 ANd 4 ANd SpACEd AS follows wllEN JOÎNÎNq iNdividuAl 

dAMpERS TO MAkE MuItIpb SECTÎON dAMpER ASSEMblÎES OR wflEN fASTENÎNq dAMpER i 

TO TLlE slEEVE:

VertîcaI Mount (In waII)

CAlvANÎZEd STEEl dAMpERS 

StAÎnIeSS STEEl dAMpERS

HorîzontaI Mount (In FIoor)

All dAMpERS

MulîiplE SECTÎON ItORÎZONTaI MOUNT dAMpERS REQUÎRE A 14 qAqE Thick X 41 /2" (2 

x I 14) widE steeI REÎNfoRCÎNq pIate SANdwicliEd Between tLie dAMpER Frames wîtLi 

1/2" (15) loNq WElds STAqqEREd ÎNTERMÎTTENTly ANd SpACEd ON MAXÎMUM 6" 

(152) centers. TLie REÎNfoRCÎNq 

pIate must Be tLie same materîaI as tLie dAMpERS. TLie bNqîh must Be equaI to tLie 

dAMpER WÎdîh of TWO OR MORE AdjOÎNÎNq dAMpER SECTÎONS. REÎNfoRCÎNq plATES ARE 

NOT REQUÎREd foR

ASSEMblÎES CONSÎSTÎNq of TWO dAMpERS ATT Ached ENd'TO'ENd OR tL|REE dAMpERS 

ATTAcflEd SidE'TO'SidE AS dEpicTEd ÎN fiquRE 5 .

5. Damper SIeeve
SIeeve ThickNESs must Be equaI to or ThickER tItan tLie ducr coNNECTEd to ît. 

SIeeve qAqE requirements are lisTEd in tBe SMACNA Fire, SMokE ANd RAdiATioN 

Damper InstaFIatîon CuidE For HVAC SysTEMs ANd în NFPA90A. If a BREAkAWAy 

STylE duCT/slEEVE CONNECTION

is not used, tBe sFeeve sLiaLL Be a mînîmum of 1 6 qAqE (1.6) For dAMpERS up to 

56" (914) widE By 24" (610) LiiqLi ANd 14 qAqE ( 1.9) For dAMpERS EXCEEdiNq 

56" (914) widE By 24" (610) LiiqLi. Damper sIeeve sLiaLL not EXTENd more tIhan 

6" ( 1 52) BEyoNd tBe Fîre waII or partîtîon unFess dAMpER is EQuippEd wiTh a 

fACTORy iNSTAlbd access dooR. SIeeve MAy EXTENd up TO 1 6" (406) BEyoNd tIhe 

fÎRE waII OR pARTÎTÎON ON SidES EQUÎppEd WÎîh A fACTORy INSTAlbd ACCESS doOR. 

SIeeve sLiaLL terminate at BotB sidES of waII wiîhiN diMENsioNS showN.

4. Damper Orîentatîon
Use "Aîr Flow" ANd "Mount wbh Arrow Up" LaBeIs on DyNAMic DIBD ANd 

DIBDX ModEls foR pROpER dAMpER ORÎENTATÎON. FOR SîATÎC IBD ModEls USE ONly 

"Mount WîtIh Arrow Up" LaBeL on dAMpER For proper dAMpER orîentatîon.

5. MouNTiNq ANqlES
MouNTiNq ANqlES sLiaLL Be a mînîmum of 1 1/2" x 1 1/2" x 20 qAqE steeI (58 x 

58x1.0). For opENÎNqs în metaF STud, wood STud waIIs or concrete/mason Ry 

waIIs ANd flooRS of sîzes 90" x 49" or 49" x 90" (2286 x 1245 or 1245 x 

2286) ANd IeSS MOUNTÎNq ANqlES ARE ONly REQUÎREd ON ONE SîdE of TLlE WaII OR 

Top sidE of tBe FIoor ANd must Be ATTAchEd to BotB tBe sIeeve ANd tIhe waII or 

flooR. MouNTiNq ANqlES MAy Be iNSTAlbd diREcrly to tLie metaI STud UNdER tLie 

waII BoARd ON metaI STud waII ÎNSTaIIaTÎONS ONly. LARqER opENÎNqs 

REQUÎRE MOUNTÎNq ANqlES ON BotB SidES of tIhE pARTÎTÎON ANd MUST Be ATTAcllEd 

ONly to tBe sIeeve. MouNTiNq ANqlES must overIap tBe partîtîon a mînîmum of 1 " 

(25). Do not WEld or Fasten ANqlES ToqEThER at corners of dAMpERS. RuskiN Fire 

dAMpERS MAy Be iNSTAlbd usiNq RuskiN FAST ANqlE For one ANqlE înstaIIatîon or 

RuskiN PFMA For two ANqlE înstaIIatîons.

I

I

1" (25) MIN 
TYPICAL OVERLAP 

ON ALL SIDES 

OF DAMPER
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a. MouNTiNq ANqlE Fasteners

SIeeve: # 10 BoIts or screws, 5/16" ( 5 ) steeI rîvets or 1 /2" (15) loNq 

WElds.

MASONRy/WAll OR FloOR: #10 SElf'TAppiNq CONCRETE SCREWS.

Wood/SîEEl STud WaII: # 1 0 SCREWS

B. MouNTiNq ANqlE Fastener SpAciNq

For one ANqlE înstaIIatîons tBe sIeeve Fasteners sBaFF Be spACEd at 6" ( 1 52) 

o.c. ANd tBe waII or FIoor Fasteners sLiaLL Be spACEd at 12" (505) o.c. wîtB 

a mînîmum of 2 Fasteners on eacB sidE, Top ANd Bottom. Screw Fasteners usEd 

în metaI STud must ENqAqE tBe metaI STud a mînîmum of 1/2" (15). Screw 

Fasteners usEd în wood STud must ENqAqE tBe wood STud a mînîmum of 5/4" 

(19). Screw Fasteners usEd în MAsoNRy waIIs or FFoors must ENqAqE tBe waII 

a mînîmum of 1 1/2" (58). For two ANqlE înstaIIatîons tBe Fasteners sBaII Be 

spACEd at 8" (205) o.c.

6. Duct/SIeeve Connections

a.

6" OR 1 6" 
(152 OR 406) MAX 

SEE NOTE 5

I

BREAk'AWAy Duct/SIeeve Connections

RECTANqulAR duCTS MUST USE ONE OR MORE of tL|E CONNECTIONS: plAÎN "S" slip, 

llEMMEd "S" slip, douBlE "S' slip, ÎNSidE slip JOiNT, STANdÎNq S, STANdÎNq S 

(ANqlE REÎNfoRCEd), STANdÎNq, STANdÎNq S (BaR REÎNfoRCEd), STANdÎNq S (ANqlE 

REÎNfoRCEd, OR dRÎVE slip JOÎNT.

A MAXÎMUM of TWO # 1 0 sLlEET METAI SCREWS ON EAcB SîdE ANd 

tBe Bottom, locATEd în tBe center of tBe slip pockET ANd pENETRATÎNq 

BotB sidES of tBe slip pockET MAy Be usEd. Connections 

usiNq tBese slip joînts on tBe Top ANd Bottom wîtB FIat dRÎVE 

slips up to 20" ( 508) loNq on tBe sides MAy Also Be usEd.

RouNd ANd OvaI BREAk'AWAy Connections

RoUNd ANd flAT OvaI BREAk'AWAy CONNECTIONS MUST USE EÎtLiER 

a 4" (102) widE dRAwBANd or # 10 sBeet metaI screws spACEd 

EQUAlly AROUNd tL|E CÎRCUmFeRENCE of tBe duCT AS follows:

• Duct diAMETERS 22" (5 59) ANd smaIIer - Maxîmum 5 screws.

• Duct diAMETERS over 22" (5 59) ANd ÎNcludiNq 56" (9 14) - Maxîmum 5 

SCREWS.
• Duct diAMETERS over 56" (914) ANd up to ANd ÎNcludiNq 191" (4851 ) 

TOTaI pERÎMETER - MAXÎMUM 8 SCREWS. FOR FLaT OVaI duCTS, tL|E dÎAMETER ÎS 

CONSidEREd tBe lARqEST (major) diMENSÎON of tBe duCT.

Note: WBen optîonaI sEAÜNq of tBese joînts is dEsiREd, tBe followiNq seaIants 

MAy Be AppliEd în AccoRdANCE wîtB tBe seaIant manufacturer's Instructions:

HARdcAST, Inc. - Iron Crîp 601 Precîsîon -PA2084T
Eco Duct SeaI 44'52 DEsiqN PolyMERÎcs - DP 1010

FlANqEd BREAk'AWAy SîylE Ducr SIeeve Connections.

FlANqEd CONNECTION SySTEMS MANufACTUREd By DUCTMATE, NEXUS OR WARd ARE 

AppROVEd BREAk'AWAy CONNECTIONS wflEN INSTAlbd AS sflOWN ON tL|E FlANqEd 

SySTEM BREAkAWAy

Connections SuppIement. TDC ANd TDF RolLFoRMEd FlANqEd connections 

usiNq 5/8" ( 10) steeI BoIts ANd nuts, ANd metaI cIeats, as TESTEd By 
SMACNA, ARE AppROVEd BREAk'AWAy CONNECTIONS wllEN iNSTAlbd AS sLiOWN 

on tBe FlANqEd SysTEM BREAkAWAy Connections SuppIement.

NoN'BREAk'AWAy Duct/SIeeve Connections

If otBer ducT sIeeve connections are usEd, tLie sIeeve sBaII Be a mînîmum of 

1 6 qAqE (1.6) For dAMpERS up to 56" (914) widE x 24" (610) hiqh ANd 

14 qAqE (2.0) For dAMpERS EXCEEdiNq 56" (914) widE x 24" (610) LiiqLi.

7. InstaIIatîon ANd Maintenance

To ENSURE OpTÎMUM OpERATÎON ANd PERFORMANCE, TLlE dAMpER MUST Be INSTAlbd SO 

ÎT ÎS SQUARE ANd fREE fROM RAckîNq. EacB fîRE dAMpER should Be MAÎNTAÎNEd ANd 

TESTEd ON A REqulAR BaSÎS ANd ÎN ACCORdANCE wItB tL|E IaTEST EdÎTÎONS of NFPA 
90A ANd IocaI codES. Care should Be EXERcisEd to ensure tLiat such tests are 

pERfoRMEd SaFeF/ ANd do NOT CAUSE SySTEM dAMAqE.

MASONARY 
F WALL
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NOTE: ALL SYSTEMS DETAILED ON MECHANICAL PENETRATIONS SHEETS ARE 
BASED ON THE MANUFACTURERS SPECIFIED AS BASIS OF DESIGN AND APPLY TO 
MECHANICAL, FIRE PROTECTION, AND PLUMBING. THE CONTRACTOR SHALL 
SUBMIT A PENETRATIONS PACKAGE DETAILING EACH PENETRATION AND 
PRODUCTS TO BE USED TO THE PERMITTING AUTHORITY FOR THE ACTUAL SYSTEMS 
TO BE USED.
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1. WALL ASSEMBLY—THE 1 OR 2 HR FIRE-RATED GYPSUM 
WALLBOARD/STUD WALL ASSEMBLY SHALL BE CONSTRUCTED OF 
THE MATERIALS AND IN THE MANNER DESCRIBED IN THE 
INDIVIDUAL U500 OR U400 SERIES WALL OR PARTITION DESIGN 
IN THE UL FIRE RESISTANCE DIRECTORY AND SHALL INCLUDE 
THE FOLLOWING CONSTRUCTION FEATURES:
A. STUDS—WALL FRAMING MAY CONSIST OF EITHER WOOD 

STUDS OR STEEL CHANNEL STUDS. WOOD STUDS TO CONSIST 
OF NOM 2 BY 4 IN. LUMBER SPACED 1 6 IN. OC WITH NOM 2 
BY 4 IN. LUMBER END PLATES AND CROSS BRACES. STEEL 
STUDS TO BE MIN 5-1/2 IN. WIDE BY 1-5/8 IN. DEEP 
CHANNELS SPACED MAX 24 IN. OC.

B. WALLBOARD, GYPSUM*—NOM 5/8 IN. THICK, 4 FT. WIDE 
WITH SQUARE OR TAPERED EDGES. THE GYPSUM 
WALLBOARD TYPE, THICKNESS, NUMBER OF LAYERS, 
FASTENER TYPE AND SHEET ORIENTATION SHALL BE AS 
SPECIFIED IN THE INDIVIDUAL U500 OR U400 SERIES DESIGN 
IN THE UL FIRE RESISTANCE DIRECTORY. MAX DIAM OF 
OPENING IS 1 5 IN.

THE HOURLY F RATING OF THE FIRESTOP SYSTEM IS EQUAL TO 
THE HOURLY FIRE RATING OF THE WALL ASSEMBLY IN WHICH IT IS 
INSTALLED.

2. THROUGH-PENETRANT—ONE METALLIC PIPE, CONDUIT OR 
TUBING TO BE INSTALLED EITHER CONCENTRICALLY OR 
ECCENTRICALLY WITHIN THE FIRESTOP SYSTEM. THE SPACE 
BETWEEN PIPES, CONDUITS OR TUBING AND THE STEEL SLEEVE 
(ITEM 5A) SHALL BE MIN OF 0 IN. (POINT CONTACT) TO MAX 
2-5/8 IN. PIPE, CONDUIT OR TUBING TO BE RIGIDLY SUPPORTED 
ON BOTH SIDES OF WALL ASSEMBLY. THE FOLLOWING TYPES 
AND SIZES OF METALLIC PIPES, CONDUITS OR TUBING MAY BE 
USED:
A. STEEL PIPE—NOM 12 IN. DIAM (OR SMALLER) SCHEDULE 10 

(OR HEAVIER) STEEL PIPE.
B. IRON PIPE—NOM 12 IN. DIAM (OR SMALLER) SERVICE 

WEIGHT (OR HEAVIER) CAST IRON SOIL PIPE, NOM 12 IN. 
DIAM (OR SMALLER) OR CLASS 50 (OR HEAVIER) DUCTILE 
IRON PRESSURE PIPE.

C. CONDUIT—NOM 6 IN. DIAM (OR SMALLER) STEEL CONDUIT 
OR NOM 4 IN. DIAM (OR SMALLER) STEEL ELECTRICAL 
METALLIC TUBING.

D. COPPER TUBING—NOM 6 IN. DIAM (OR SMALLER) TYPE L 
(OR HEAVIER) COPPER TUBING.

1 OR 1-1/2
2
1
1

1/2

6 z

1. WALL ASSEMBLY—THE 1 OR 2 HR FIRE-RATED GYPSUM WALLBOARD/STUD
WALLASSEMBLY SHALL BE CONSTRUCTED OF THE MATERIALS AND IN THE 
MANNER DESCRIBED IN THE INDIVIDUAL U500 OR U400 SERIES WALL AND 
PARTITION DESIGN IN THE UL FIRE RESISTANCE DIRECTORY AND SHALL 
INCLUDE THE FOLLOWING CONSTRUCTION FEATURES:
A. STUDS—WALL FRAMING MAY CONSIST OF EITHER WOOD STUDS OR 

STEEL CHANNEL STUDS. WOOD STUDS TO CONSIST OF NOM 2 BY 4 IN. 
LUMBER SPACED 1 6 IN. OC WITH NOM 2 BY 4 IN. LUMBER END PLATES 
AND CROSS BRACES. STEEL STUDS TO BE MIN 5-5/8 IN. WIDE BY 1-5/8 
DEEP CHANNELS SPACED MAX 24 IN. OC.

B. WALLBOARD, GYPSUM*—NOM 5/8 IN. THICK, 4 FT WIDE WITH SQUARE 
OR TAPERED EDGES. THE GYPSUM WALLBOARD TYPE, THICKNESS, 
NUMBER OF LAYERS, FASTENER TYPE AND SHEET ORIENTATION SHALL BE 
AS SPECIFIED IN THE INDIVIDUAL U500 OR U400 SERIES DESIGN IN THE 
UL FIRE RESISTANCE DIRECTORY. MAX DIAM OF OPENING IS 14-1/2 IN. 
FOR WOOD STUD WALLS AND 1 7 IN. FOR STEEL STUD WALLS.

THE HOURLY F RATING OF THE FIRESTOP SYSTEM IS 1 HR WHEN INSTALLED 
IN A 1 HR FIRE RATED WALL AND 2 HR WHEN INSTALLED IN A 2 HR FIRE 
RATED WALL.

2. THROUGH PENETRANTS—ONE METALLIC PIPE, CONDUIT OR TUBING TO BE 
CENTERED WITHIN THE FIRESTOP SYSTEM. PIPE, CONDUIT OR TUBING TO BE 
RIGIDLY SUPPORTED ON BOTH SIDES OF WALL ASSEMBLY. THE FOLLOWING 
TYPES AND SIZES OF METALLIC PIPES, CONDUITS OR TUBING MAY BE USED:
A. STEEL PIPE—NOM 1 2 IN. DIAM (OR SMALLER) SCHEDULE 10 (OR 

HEAVIER) STEEL PIPE. WHEN STEEL PIPE IS USED, T RATING IS 1 HR.
B. CONDUIT—NOM 5 IN. DIAM (OR SMALLER) STEEL ELECTRICAL METALLIC 

TUBING OR STEEL CONDUIT. WHEN STEEL CONDUIT IS USED, T RATING IS 
1/4 HR.

C. COPPER TUBING—NOM 6 IN. DIAM (OR SMALLER) TYPE L (OR HEAVIER) 
COPPER TUBING. WHEN COPPER TUBING IS USED, T RATING IS 1 /2 AND 
1 HR WHEN INSTALLED IN 1 AND 2 HR RATED WALLS, RESPECTIVELY.

D. COPPER PIPE—NOM 6 IN. DIAM (OR SMALLER) REGULAR (OR HEAVIER) 
COPPER PIPE. WHEN COPPER PIPE IS USED, T RATING IS 1/2 AND 1 HR 
WHEN INSTALLED IN 1 AND 2 HR RATED WALLS, RESPECTIVELY.

5. PIPE COVERING*—NOM 1 OR 1-1/2 IN. THICK HOLLOW CYLINDRICAL 
HEAVY DENSITY (MIN 5.5 PCF) CLASS FIBER UNITS JACKETED ON THE 
OUTSIDE WITH AN ALL SERVICE JACKET. LONGITUDINAL JOINTS SEALED WITH 
METAL FASTENERS OR FACTORYAPPLIED SELF-SEALINC LAP TAPE.
TRANSVERSE JOINTS SEALED WITH METAL FASTENER STRIP TAPE SUPPLIED
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WITH THE PRODUCT.
SEE PIPE AND EQUIPMENT COVERINGS—MATERIALS—(BRCU)
CATEGORY IN BUILDING MATERIALS DIRECTORY FOR NAMES OF 
MANUFACTURERS. ANY PIPE COVERING MATERIAL MEETING THE ABOVE 
SPECIFICATIONS AND BEARING THE UL CLASSIFICATION MARKING WITH 
A FLAME SPREAD INDEX OF 25 OR LESS AND A SMOKE DEVELOPED 
INDEX OF 50 OR LESS MAY BE USED.

4. STEEL SLEEVE—CYLINDRICAL SLEEVE FABRICATED FROM MIN 0.01 9 IN. 
THICK (NO. 28 GAUGE) GALV SHEET STEEL AND HAVING A MIN 2 IN. LAP 
ALONG THE LONGITUDINAL SEAM. LENGTH OF STEEL SLEEVE TO BE EOUAL 
TO THICKNESS OF WALL PLUS I IN. SUCH THAT, WHEN INSTALLED, THE 
ENDS OF THE SLEEVE WILL PROJECT APPROX l/2 IN. BEYOND THE SURFACE 
OF THE WALL ON BOTH SIDES OF THE WALL ASSEMBLY. THE DIAM OF THE 
OPENINGS CUT IN THE GYPSUM WALLBOARD LAYERS ON EACH SIDE OF 
THE WALL ASSEMBLY (CONCENTRIC WITH PIPE) TO BE 2 TO 2-1/2 IN. 
LARGER THAN OUTSIDE DIAM OF PIPE INSULATION SUCH THAT, WHEN THE 
STEEL SLEEVE IS INSTALLED, A I TO l-l/4 IN. ANNULAR SPACE WILL BE 
PRESENT BETWEEN THE STEEL SLEEVE AND THE PIPE INSULATION AROUND 
THE ENTIRE CIRCUMFERENCE OF THE PIPE. SLEEVE INSTALLED BY COILING 
THE SHEET STEEL TO A DIAM SMALLER THAN THE THROUGH OPENING, 
INSERTING THE COIL THROUGH THE OPENINGS AND RELEASING THE COIL 
TO LET IT UNCOIL AGAINST THE CIRCULAR CUTOUTS IN THE GYPSUM 
WALLBOARD LAYERS.

5. PACKING MATERIAL—POLYETHYLENE BACKER ROD OR MIN I IN. THICKNESS 
OF MINERAL WOOL BATT INSULATION FIRMLY PACKED INTO STEEL SLEEVE 
ON BOTH SIDES OF THE WALL ASSEMBLY AS PERMANENT FORMS. PACKING 
MATERIAL TO BE RECESSED MIN I IN. FROM END OF STEEL SLEEVE 
(RECESSED MIN l/2 IN. INTO GYPSUM WALLBOARD SURFACE) ON BOTH 
SIDES OF WALL ASSEMBLY.

6. FILL, VOID OR CAVITY MATERIALS*—CAULK—MIN I IN. THICKNESS OF FILL 
MATERIAL APPLIED WITHIN ANNULUS ON BOTH SIDES OF WALL ASSEMBLY. 
THICKNESS FOR FILL MATERIAL FOR NOM 5 IN. DIAM (OR SMALLER) STEEL 
PIPES OR CONDUITS MAY BE REDUCED TO A MIN l/2 IN. A NOM l/4 IN. 
DIAM CONTINUOUS BEAD OF CAULK SHALL BE APPLIED AROUND THE 
CIRCUMFERENCE OF THE STEEL SLEEVE AT ITS ECRESS FROM THE GYPSUM 
WALLBOARD LAYERS ON BOTH SIDES OF THE WALL ASSEMBLY.

MINNESOTA MINING & MFC. CO.—CP 25WB+ 
‘BEARING THE UL CLASSIFICATION MARKING
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MINNESOTA MINING & MFC. CO.—CP 25WB+.
‘BEARING THE UL CLASSIFICATION MARKING

I

E. COPPER PIPE—NOM 6 IN. DIAM (OR SMALLER) REGULAR (OR 
HEAVIER) COPPER PIPE.

5. FIRESTOP SYSTEM—INSTALLED SYMMETRICALLY ON BOTH SIDES 
OF WALL ASSEMBLY. THE DETAILS OF THE FIRESTOP SYSTEM 
SHALL BE AS FOLLOWS.
A. STEEL SLEEVE—CYLINDRICAL SLEEVE FABRICATED FROM MIN 

0.01 9 IN. THICK (NO. 28 GAUGE) CALV SHEET STEEL AND 
HAVING A MIN 2 IN. LAP ALONG THE LONGITUDINAL SEAM. 
LENGTH OF STEEL SLEEVE TO BE EOUAL TO THICKNESS OF 
WALL PLUS I TO 4 IN. SUCH THAT, WHEN INSTALLED, THE 
ENDS OF THE SLEEVE WILL PROJECT APPROXIMATELY l/2 TO 
2 IN. BEYOND THE SURFACE OF THE WALL ON BOTH SIDES 
OF THE WALL ASSEMBLY.
SLEEVE INSTALLED BY COILING THE SHEET STEEL TO A DI AM 
SMALLER THAN THE THROUGH OPENING, INSERTING THE 
COIL THROUGH THE OPENINGS AND RELEASING THE COIL TO 
LET IT UNCOIL AGAINST THE CIRCULAR CUTOUTS IN THE 
GYPSUM
WALLBOARD LAYERS.

B. PACKING MATERIAL—MIN I IN. THICKNESS OF MINERAL 
WOOL BATT INSULATION FIRMLY PACKED INTO STEEL SLEEVE 
ON BOTH SIDES OF THE WALL ASSEMBLY AS PERMANENT 
FORMS. PACKING MATERIAL TO BE RECESSED MIN l/2 IN. 
FROM END OF STEEL SLEEVE (FLUSH WITH OR RECESSED 
INTO GYPSUM WALLBOARD SURFACE) ON BOTH SIDES OF 
WALL ASSEMBLY.

Bl. PACKING MATERIAL—(NOT SHOWN)—AS AN ALTERNATE TO 
ITEM B, NOM I IN. THICK POLYETHYLENE BACKER ROD MAY 
BE USED. THE BACKER ROD IS TO BE RECESSED WITHIN THE 
STEEL SLEEVE A MIN OF I IN. FROM EACH SURFACE OF WALL.

C. FILL, VOID OR CAVITY MATERIALS*—CAULK—WHEN MINERAL 
WOOL BATT INSULATION IS USED, APPLIED TO FILL THE STEEL 
SLEEVE TO A MIN DEPTH OF I/2 IN. ON BOTH SIDES OF WALL 
ASSEMBLY. WHEN BACKER ROD IS USED, A MIN THICKNESS 
OF I IN. OF CP-25WB+ CAULK IS REQUIRED FLUSH WITH 
SURFACE OF WALL. A NOM l/4 IN. DIAM CONTINUOUS BEAD 
OF CAULK SHALL BE APPLIED AROUND THE CIRCUMFERENCE 
OF THE STEEL SLEEVE AT ITS EGRESS FROM THE GYPSUM 
WALLBOARD LAYERS ON BOTH SIDES OF THE WALL 
ASSEMBLY. MINNESOTA MINING & MFC. CO.—CP 25WB+

‘BEARING THE UL CLASSIFICATION MARKING
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1. WALL ASSEMBLY—THE I OR 2 HR FIRE-RATED GYPSUM 
WALLBOARD/STUD WALL ASSEMBLY SHALL BE CONSTRUCTED OF 
THE MATERIALS AND IN THE MANNER DESCRIBED IN THE 
INDIVIDUAL U500 OR U400 SERIES WALL OR PARTITION DESIGN IN 
THE UL FIRE RESISTANCE DIRECTORY AND SHALL INCLUDE THE 
FOLLOWING CONSTRUCTION FEATURES:
A. STUDS—WALL FRAMING MAY CONSIST OF EITHER WOOD 

STUDS OR STEEL CHANNEL STUDS. WOOD STUDS TO CONSIST 
OF NOM 2 BY 4 IN. LUMBER SPACED I 6 IN. OC WITH NOM 2 
BY 4 IN. LUMBER END PLATES AND CROSS BRACES. STEEL STUDS 
TO BE MIN 5-5/8 IN. WIDE BY I-5/8 IN. DEEP CHANNELS 
SPACED MAX 24 IN. OC.

B. WALLBOARD, GYPSUM*—5/8 IN. THICK, 4 FT WIDE WITH 
SQUARE OR TAPERED EDGES. THE GYPSUM WALLBOARD TYPE, 
THICKNESS, NUMBER OF LAYERS, FASTENER TYPE AND SHEET 
ORIENTATION SHALL BE AS SPECIFIED IN THE INDIVIDUAL U500 
OR U400 SERIES DESIGN IN THE UL FIRE RESISTANCE 
DIRECTORY. MAX DIAM OF OPENING IS 5-1/8 IN.

2. THROUGH PENETRANTS—ONE NONMETALLIC PIPE OR CONDUIT 
TO BE CENTERED INTHE THROUGH OPENING. THE ANNULAR SPACE 
BETWEEN PIPE OR CONDUIT AND PERIPHERY OF OPENING SHALL 
BE MIN l/4 IN. AND MAX 5/8 IN. PIPE OR CONDUIT TO BE RIGIDLY 
SUPPORTED ON BOTH SIDES OF THE FLOOR-CEILING ASSEMBLY. 
THE FOLLOWING TYPES AND SIZES OF NONMETALLIC PIPES OR 
CONDUITS MAY BE USED:
A. POLYVINYL CHLORIDE (PVC) PIPE—NOM 2 IN. DIAM (OR 

SMALLER) SCHEDULE 40 SOLID CORE PVC PIPE FOR USE IN 
CLOSED (PROCESS OR SUPPLY) OR VENTED (DRAIN, WASTE OR 
VENT) PIPING SYSTEM.

B. RIGID NONMETALLIC CONDUIT++—NOM 4 IN. DIAM (OR 
SMALLER)(SCHEDULE 40 OR 80) PVC CONDUIT INSTALLED IN 
ACCORDANCE WITH ARTICLE 547 OF THE NATIONAL ELECTRIC 
CODE (NFPA NO. 70).

C. CHLORINATED POLYVINYL CHLORIDE (CPVC) PIPE—NOM 2 IN. 
DIAM (OR SMALLER) SDR I 7 CPVC PIPE FOR USE IN CLOSED 
(PROCESS OR SUPPLY) OR VENTED (DRAIN, WASTE OR VENT) 
PIPING SYSTEMS.

D. CELLULAR CORE POLYVINYL CHLORIDE (CCPVC) PIPE—NOM 2 
IN. DIAM (OR SMALLER) SCHEDULE 40 CELLULAR CORE PVC 
PIPE FOR USE IN CLOSED (PROCESS OR SUPPLY) OR VENTED

1. FLOOR OR WALL ASSEMBLY—MIN 2-1/2 IN. THICK LIGHTWEIGHT OR NORMAL WEIGHT ( lOO-l 50 PCF) CONCRETE. 
WALL MAY ALSO BE CONSTRUCTED OF ANY UL CLASSIFIED CONCRETE BLOCKS*. F RATINGS AND T RATINGS ARE 
DEPENDENT ON THE MIN THICKNESS OF FLOOR OR WALL, AS WELL AS THE MAX SIZE OF THE PIPE AND THE NOM 
THICKNESS OF THE CELLULAR CLASS INSULATION, AS NOTED IN ITEM 5. MAX DIAM OF THROUGH OPENING IS 
28-1/2 IN.

SEE CONCRETE BLOCKS (CAZT) CATEGORY IN THE FIRE RESISTANCE DIRECTORY FOR NAMES OF 
MANUFACTURERS.

I A. STEEL SLEEVE—MAX I 5 IN. ID (OR SMALLER), MIN 0.25 IN. WALL THICKNESS (OR HEAVIER) STEEL SLEEVE CAST 
OR GROUTED INTO FLOOR OR WALL ASSEMBLY. SLEEVE MAY EXTEND A MAX OF 2 IN. ABOVE TOP OF FLOOR OR 
BEYOND EITHER SURFACE OF WALL. T RATING IS 0 HR WHEN SLEEVE IS USED.

2. THROUGH PENETRANTS—ONE METALLIC PIPE OR TUBINC TO BE POSITIONED WITHIN THE FIRESTOP SYSTEM. PIPE 
OR TUBINC TO BE RIGIDLY SUPPORTED ON BOTH SIDES OF FLOOR OR WALL ASSEMBLY. THE FOLLOWING TYPES 
AND SIZES OF METALLIC PIPES OR TUBINC MAY BE USED:
A. STEEL PIPE—NOM 20 IN. DIAM (OR SMALLER) SCHEDULE 10 (OR HEAVIER) STEEL PIPE.
B. COPPER TUBING—NOM 6 IN. DIAM (OR SMALLER) TYPE L (OR HEAVIER) COPPER TUBING.
C. COPPER PIPE—NOM 6 IN. DIAM (OR SMALLER) REGULAR (OR HEAVIER) COPPER PIPE.

5. PIPE COVERING MATERIALS*—CELLULAR GLASS INSULATION—NOM 1-1/2TO5 IN. THICK CELLULAR CLASS UNITS 
SIZED TO THE OUTSIDE DIAM OF THE STEEL PIPE AND SUPPLIED IN NOM 24 IN. LONG HALF SECTIONS OR NOM I 8 
IN. LONG SEGMENTS. PIPE INSULATION INSTALLED ON PIPE IN ACCORDANCE WITH THE MANUFACTURER'S 
INSTRUCTIONS. F RATINGS AND T RATINGS ARE DEPENDENT ON THE ITEMS NOTED IN THE FOLLOWING TABLE:

MIN FLOOR OR MAX PIPE NOM GLASS F RATING T RATING
WALLTHKNSIN. DI AM IN. INSUL THKNS IN. HR HR

2-1/2
4-1/2
4-1/2
4-1/2
4-1/2

(DRAIN, WASTE OR VENT) PIPING SYSTEM.
E. ACRYLONITRILE BUTADIENE STYRENE (ABS) PIPE—NOM 2 IN. 

DIAM (OR SMALLER) SCHEDULE 40 SOLID CORE ABS PIPE FOR 
USE IN CLOSED (PROCESS OR SUPPLY) OR VENTED (DRAIN, 
WASTE OR VENT) PIPING SYSTEMS.

F. CELLULAR CORE ACRYLONITRILE BUTADIENE STYRENE (CCABS) 
PIPE—NOM 2 IN. DIAM (OR SMALLER) SCHEDULE 40 CELLULAR 
CORE ABS PIPE FOR USE IN CLOSED (PROCESS OR SUPPLY) OR 
VENTED (DRAIN, WASTE OR VENT) PIPING SYSTEMS.

5. FIRESTOP SYSTEM—INSTALLED SYMMETRICALLY ON BOTH SIDES 
OF WALL ASSEMBLY. THE HOURLY F AND T RATINGS FOR THE 
FIRESTOP SYSTEM ARE EQUAL TO THE HOURLY FIRE RATING OF THE 
WALL ASSEMBLY IN WHICH IT IS INSTALLED. THE DETAILS OF THE 
FIRESTOP SYSTEM SHALL BE AS FOLLOWS.
A. FILL, VOID OR CAVITY MATERIALS*—WRAP STRIP—NOM I /4 IN. 

THICK INTUMESCENT ELASTOMERIC MATERIAL FACED ON ONE 
SIDE WITH ALUMINUM FOIL, SUPPLIED IN 2 IN. WIDE STRIPS. 
NOM 2 IN. WIDE STRIP TIGHTLY WRAPPED AROUND 
NONMETALLIC PIPE (FOIL SIDE OUT) WITH SEAM BUTTED. WRAP 
STRIP LAYER SECURELY BOUND WITH STEEL WIRE OR ALUMINUM 
FOIL TAPE AND SLID INTO ANNULAR SPACE APPROX l-l/4 IN. 
SUCH THAT APPROX 5/4 IN. OF THE WRAP STRIP PROTRUDES 
FROM THE WALL SURFACE.

MINNESOTA MINING & MFC, CO.—FS-l 95 +
B. FILL, VOID OR CAVITY MATERIALS*—CAULK OR PUTTY—MIN 5/8 

IN. THICKNESS OF CAULK OR PUTTY APPLIED INTO ANNULAR 
SPACE BETWEEN WRAP STRIP AND PERIPHERY OF OPENING. A 
NOM l/4 IN. DIAM BEAD OF CAULK OR PUTTY TO BE APPLIED 
TO THE WRAP STRIP/WALL INTERFACE AND TO THE EXPOSED 
EDGE OF THE WRAP STRIP LAYERS APPROX 5/4 IN. FROM THE 
WALL SURFACE. MINNESOTA MINING & MFC CO.—CP 25WB+ 
CAULK OR MPS-2+ PUTTY. (NOTE: L RATINGS APPLY ONLY WHEN 
TYPE CP-25 WB+ CAULK IS USED.)

C. FOIL TAPE—(NOT SHOWN)—NOM 4 IN. WIDE, 5 MIL THICK 
ALUMINUM TAPE WRAPPED AROUND PIPE PRIOR TO THE 
INSTALLATION OF THE WRAP STRIP (ITEM 5A). MIN OF ONE 
WRAP, FLUSH WITH BOTH SIDES OF WALL AND PROCEEDING 
OUTWARD. TAPE IS NOT REQUIRED FOR PIPES SHOWN IN ITEMS 
2A, 2B AND 2C.

‘BEARING THE UL CLASSIFICATION MARKING

MAX PIPE NOM CLASS
DI AM IN. INSUL THKNS IN.

6 1-1/2AND5
6 l-l/2
6 5

20 l-l/2
20 5

PITTSBURGH CORNING CORP.
4. PACKING MATERIAL—MIN I IN. THICKNESS OF TIGHTLY-PACKED MINERAL WOOL BATT INSULATION MATERIAL USED 

AS A PERMANENT FORM. PACKING MATERIAL TO BE RECESSED MIN I IN. FROM TOP SURFACE OF FLOOR OR FROM 
BOTH SURFACES OF WALL TO ACCOMMODATE THE CAULK FILL MATERIAL (ITEM 5).

5. FILL, VOID OR CAVITY MATERIALS*—CAULK—INSTALLED TO FILL ANNULAR SPACE TO A MIN DEPTH OF I IN., FLUSH 
WITH TOP SURFACE OF FLOOR OR BOTH SURFACES OF WALL. A MIN l/2 IN. DIAM BEAD OF CAULK SHALL BE 
APPLIED TO THE PIPE INSULATION/CONCRETE INTERFACE AT THE POINT CONTACT LOCATION ON THE TOP SURFACE 
OF THE FLOOR AND ON BOTH SIDES OF WALLS.

MINNESOTA MINING & MFC. CO.—CP 25WB+
6. METAL JACKET—MIN 12 IN. LONG JACKET FORMED OF MIN 0.010 IN. THICK STEEL OR ALUMINUM SHEET CUT TO 

WRAP TIGHTLY AROUND THE PIPE INSULATION WITH A MIN 2 IN. LAP AND SECURED USING BANDS AND SEALS OF 
SIMILAR MATERIAL. BANDS TO BE LOCATED WITHIN 2 IN. OF EACH END OF THE JACKET AND SPACED MAX 10 IN. 
OC. JACKET TO BE INSTALLED WITH EDGE ABUTTING SURFACE OF CAULK FILL MATERIAL (ITEM 5) ON TOP SURFACE 
OF FLOOR OR BOTH SURFACES OF WALL. METAL JACKET TO BE USED IN ADDITION TO ANY OTHER JACKETING 
MATERIAL WHICH MAY BE REQUIRED OR DESIRED ON THE PIPE INSULATION.

‘BEARING THE UL CLASSIFICATION MARKING
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CONSULT CURRENT UNDERWRITERS LABORATORIES, INC. "FIRE RESISTANCE DIRECTORY" FOR DETAILS.
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1. FLOOR OR WALL ASSEMBLY—MIN 2-1/2 IN. THICK REINFORCED LIGHTWEIGHT 
OR NORMAL WEIGHT (100-1 50) PCF CONCRETE. WALL MAY ALSO BE 
CONSTRUCTED OF ANY UL CLASSIFIED CONCRETE BLOCKS*. MAX DIAM OF 
OPENING IS 1 8 IN. SEE CONCRETE BLOCKS (CAZT) CATEGORY IN THE FIRE 
RESISTANCE DIRECTORY FOR NAMES OF MANUFACTURERS.

1A. STEEL SLEEVE—NOM 10 IN. (OR SMALLER) SCHEDULE 10 (OR HEAVIER) STEEL 
SLEEVE CAST OR GROUTED INTO FLOOR OR WALL ASSEMBLY. SLEEVE MAY 
EXTEND A MAX OF 2 IN. ABOVE TOP OF FLOOR OR BEYOND EITHER SURFACE OF 
WALL. T RATING IS 0 HR WHEN SLEEVE IS USED.

2. THROUGH PENETRANT—NOM 4 IN. DIAM (OR SMALLER) TYPE L (OR HEAVIER) 
COPPER PIPE, NOM 12 IN. DIAM (OR SMALLER) SERVICE WEIGHT (OR HEAVIER) 
CAST IRON SOIL PIPE, NOM 12 IN. DIAM (OR SMALLER) CLASS 50 (OR HEAVIER) 
DUCTILE IRON PRESSURE PIPE OR NOM 12 IN. DIAM (OR SMALLER) SCHEDULE 10 
(OR HEAVIER) STEEL PIPE CENTERED IN THE OPENING AND RIGIDLY SUPPORTED 
ON BOTH SIDES OF THE FLOOR OR WALL ASSEMBLY.

5. PIPE COVERING*—NOM 1/2 TO 2 IN. THICK HOLLOW CYLINDRICAL HEAVY 
DENSITY (MIN. 5.5 PCF) CLASS FIBER UNITS JACKETED ON THE OUTSIDE WITH AN 
ALL SERVICE JACKET. LONGITUDINAL JOINTS SEALED WITH METAL FASTENERS OR 
FACTORY-APPLIED SELF-SEALINC LAP TAPE. TRANSVERSE JOINTS SECURED WITH 
METAL FASTENERS OR WITH BUTT STRIP TAPE SUPPLIED WITH THE PRODUCT. SEE 
PIPE AND EQUIPMENT COVERING—MATERIALS*(BRCU) CATEGORY IN BUILDING 
MATERIALS DIRECTORY FOR NAMES OF MANUFACTURERS. ANY PIPE COVERING 
MATERIAL MEETING THE ABOVE SPECIFICATIONS AND BEARING THE UL 
CLASSIFICATION MARKING WITH A FLAME SPREAD INDEX OF 25 OR LESS AND A 
SMOKE DEVELOPED INDEX OF 50 OR LESS MAY BE USED.

4. FIRESTOP SYSTEM—THE DETAILS OF THE FIRESTOP SYSTEM SHALL BE AS 
FOLLOWS:
A. PACKING MATERIAL—MIN 1 IN. THICKNESS OF FIRMLY PACKED MINERAL 

WOOL BATT INSULATION USED AS A PERMANENT FORM. PACKING MATERIAL 
TO BE RECESSED FROM TOP SURFACE OF FLOOR OR SLEEVE OR FROM BOTH 
SURFACES OF WALL AS REQUIRED TO ACCOMMODATE THE REQUIRED 
THICKNESS OF CAULK FILL MATERIAL (ITEM B).

B. FILL, VOID OR CAVITY MATERIAL*—CAULK—APPLIED TO FILL THE ANNULAR 
SPACE FLUSH WITH THE TOP SURFACE OF THE FLOOR OR SLEEVE OR FLUSH 
WITH BOTH SURFACES OF WALL. WHEN NOM PIPE COVERING THICKNESS IS 2 
IN., MIN THICKNESS OF CAULK FILL MATERIAL IS 2 IN. WHEN NOM PIPE 
COVERING THICKNESS IS 1-1/2 IN. OR LESS, MIN THICKNESS OF CAULK FILL 
MATERIAL IS 1 IN. THE HOURLY F AND T RATINGS OF THE FIRESTOP SYSTEM 
ARE DEPENDENT UPON THE THICKNESS OF THE FLOOR OR WALL, THE SIZE OF 
PIPE, THE THICKNESS OF PIPE COVERING MATERIAL AND THE SIZE OF THE 
ANNULAR SPACE (BETWEEN THE PIPE COVERING MATERIAL AND THE EDGE OF 
THE CIRCULAR THROUGH OPENING), AS SHOWN IN THE FOLLOWING TABLE:

MIN FLOOR OR MAX PIPE NOM PIPE ANNULAR
WALL THKNS DIAM COVERING THKNS SPACE FRATINC T 

RATING
IN.

^1 | | |



CHILLED WATER SYSTEM POINTS LISTSEQUENCE OF OPERATION DIRECT DIGITAL CONTROLS GENERAL NOTES
CHILLED WATER PLANT DIGITAL SYSTEMS FEATURESANALOG

SYSTEM

OUTPUT OUTPUT PROGRAMSINPUT ALARMSINPUTPOINT

DESCRIPTION

o
<

CHILLER5.

o

6. XCHILLER PLANT
SEAL

X X X X X X X X X X X XCH-1 w7.
B) ANY SPACE TEMPERATURE IS ABOVE SET POINT. X X X X X X X X X X X XCH-2

C) ANY SPACE REQUIRES HUMIDITY CONTROL. CONDUIT SHALL BE RUN PERPENDICULAR AND PARALLEL TO BUILDING LINES IN A FIRST CLASS WORKMANSHIP LIKE MANNER. X X X X8. X X X X XCHP-1

X X X X X X X X XCHP-2PROVIDE TWO PORTABLE LAPTOP COMPUTERS WITH ALL NECESSARY SERVICE SOFTWARE INSTALLED.9.

X X X XCH-1 CHWS10. PROVIDE OPERATING SCHEDULE FOR EACH AHU. PROVIDE SEPARATE OPERATING SCHEDULE FOR OUTSIDE AIR FOR EACH AHU.
SCL = (LRC X (NOC-I ) / NOC

X X X XCH-1 CHWR

X X X XCH-2 CHWS

12. PROVIDE DUCT ACCESS DOOR AT EACH AIRFLOW MEASURING STATION TO ALLOW SERVICE AND INSPECTION OF DUCT MOUNTED UNIT. X X X XCH-2 CHWR

X XOA TEMP

XCHV-1

XCHV-2

X X X XCHV-5

X X X XCHV-4

X X X XCHV-5

X X X XCHV-6CAMPUS DDC TEMPERATURE MONITORING NOTES
XBYPASS VALVE

CHILLER MINIMUM FLOW BY-PASS VALVE CONTROL: X XCHW

CHILLER CONTROL:

BACnet MONITORED SYSTEMS

DIVISION 22 AND 26 SYSTEMS

THE DDC SHALL PERFORM THE FOLLOWING CONTROL STRATEGIES:

in

COORDINATE WITH THE EQUIPMENT AND CONTROLLERS PROVIDED BY OTHERS.

AlCHILLER SEQUENCING FOR VARIABLE PRIMARY FLOW CHILLED WATER SYSTEMS:

4

EMERGENCY CONDITIONS:
DO

"CHW ADD ERROR = CHW SUPPLY TEMP - CHW SETPOINT TEMP"
DI HOAAl(DPS) Al

CH-1 AO
CHV-12

5
EVAPORATOR

CHV-5

CONDENSER <

DO

DI HOADO Al Al

CH-2
CHILLED WATER SYSTEM 2 2

5KEY NOTES EVAPORATOR

CONDENSER2
AO DI

Al o
5 CHILLER CONTROLS.

EFM
DO4

CHP-1

o
G

2

AO DI
CO

DO

CHP-2

CHILLED WATER PLANT CONTROL DIAGRAM1
GSCALE: NONEM6.1

SHEET NO.:

M6.1

CH-2 SHALL BE INTERLOCKED WITH TRANSFER SWITCH. WHEN 
TRANSFER SWITCH IS ACTIVATED, CH-1 SHALL BE LOCKED OUT.

O
<

c_>
Q
O

CHILLED WATER PLANT ENERGY MANAGEMENT: THE DDC SHALL 
CALCULATE AND DISPLAY A REAL-TIME KW/TON FOR THE ENTIRE 
CHILLED WATER PLANT INCLUDING CHILLERS, PUMPS, COOLING 
TOWER FANS, AND CONDENSER WATER PUMPS. THE DDC SHALL 
UTILIZE THIS DATA TO STAGE CHILLERS TOGETHER OR SEPARATELY 
DURING PART LOAD CONDITIONS TO MAXIMIZE ENERGY EFFICIENCY.

SUN
SHIELD

VARIABLE 
SPEED 
DRIVE

VARIABLE 
SPEED 
DRIVE

g
g

OUTSIDE AIR TEMPERATURE 
SENSOR, LOCATE ON OUTSIDE 
WALL UNDER SUN SHIELD.

o o

oO'

GENERAL - THE DDC PROGRAM SHALL BE FULLY EDITABLE AND SET-UP VIA POINT 
AND CLICK ON A STANDARD WINDOWS SCREEN. IT SHALL NOT REQUIRE SPECIAL 
SOFTWARE TOOLS OR A BAS TECHNICIAN TO OPERATE AND MODIFY CHILLER 
SEQUENCING CONTROL.

FOLLOWING THE CONFIRMED START OF THE LEAD CHILLER AND 
WHENEVER SYSTEM IS ENABLED CHILLER SEQUENCING SYSTEM SHALL 
MODULATE THE "CHILLER MINIMUM FLOW BY-PASS VALVE" SUCH THAT 
THE CHILLED WATER FLOW THROUGH ANY OPERATING CHILLER(S) 
SHALL NOT DROP BELOW THE MANUFACTURERS RECOMMENDED 
MINIMUM FLOW.

ALL WELLS SHALL BE 5 I 6 STAINLESS STEEL AND SHALL BE INSTALLED IN NEW THREDOLETS. IN CHILLED WATER PIPING PROVIDE NEW WELLS WITH EXTENDED NECK TO SUIT 
INSULATION THICKNESS.THE CHILLED WATER SYSTEM SHALL BE STARTED AUTOMATICALLY WHENEVER ANY 

OF THE FOLLOWING CONDITIONS OCCUR:

CHILLER CONTROL SUMMARY: THE DDC SYSTEM SHALL ENABLE THE CHILLERS 
BASED ON BUILDING LOAD AND EACH CHILLER SHALL OPERATE THROUGH ITS 
INTERNAL CONTROLS TO MAINTAIN CHILLED WATER SUPPLY TEMPERATURE AT 
SETPOINT OF 42°F. UPON ENABLE OF A CHILLER, THE CONDENSER WATER 
SYSTEM SHALL BE ENABLED BY THE DDC. THE DDC SHALL START THE CHILLER 
WITH THE LEAST RUNTIME AS THE LEAD UNIT EACH DAY. UPON A CALL FOR 
COOLING THE DDC SHALL OPEN THE CHV AND CWV FOR THE LEAD CHILLER 
AND START THE CHP. UPON PROOF OF FLOW, THE CHILLER SHALL OPERATE TO 
MAINTAIN LEAVING WATER AT SETPOINT. THE DDC SHALL MONITOR CHW FLOW 
THROUGH EACH CHILLER. THE DDC SHALL MAINTAIN A MINIMUM FLOWRATE OF 
80 CPM IN THE CHILLER WHEN IT IS ENABLED AND OPERATING. THE DDC 
SYSTEM SHALL MONITOR ALARM STATUS OF EACH CHILLER AND POST AN ALARM 
IN THE EVENT A CHILLER IS ENABLED AND NOT OPERATING. THE DDC SHALL 
MONITOR ALL POINTS AVAILABLE THROUGH THE MANUFACTURER'S FACTORY 
MOUNTED CHILLER MICROPROCESSOR CONTROL THROUGH BACNET PROTOCOL.

A) THE OUTSIDE TEMPERATURE IS 60 DECREES F (ADJUSTABLE) OR ABOVE 
DURING THE OCCUPIED PERIOD.

THE "CHILLER MINIMUM FLOW BY-PASS VALVE" SHALL BE A NORMALLY 
OPEN VALVE. THE "CHILLER MINIMUM FLOW BY-PASS VALVE" SHALL 
BE MODULATED TO THE FULLY OPEN POSITION WHEN THE SYSTEM IS 
SHUTDOWN. THIS SHALL BE DONE TO PREVENT WATER HAMMER 
WHEN A PUMP IS STARTED AND TO ALLOW FOR MINIMUM FLOW IN 
THE EVENT THE CHILLER CALLS FOR PUMP OPERATION.

WHEN ALL OPERATING CHILLERS LOADS ARE LESS THAN THE 
SYSTEM CALCULATED "SUBTRACT CHILLER LOAD" (SCL) OF 85% 
(OPERATOR EDITABLE) FOR I 5 MINUTES (OPERATOR EDITABLE) 
THE SYSTEM SHALL SUBTRACT A CHILLER.

THE CHILLER SEQUENCING SOFTWARE SHALL CALCULATE THE 
"SUBTRACT CHILLER LOAD" (SCL) SUCH THAT WHEN THE NEXT 
CHILLER IS SUBTRACTED THE REMAINING OPERATING CHILLERS 
SHALL BE LOADED TO THE SPECIFIED "LOAD ON REMAINING 
CHILLERS" (LRC). THE EQUATION FOR CALCULATING THE 
SUBTRACT CHILLER LOAD IS:

FREEZER: 0 DECREES F OR HIGHER (ADJUSTABLE)
COOLER: 40 DECREES F OR HIGHER (ADJUSTABLE)
DRY STORAGE: 72 DECREES F OR HIGHER (ADJUSTABLE)
DATA: 75 DECREES F OR HIGHER (ADJUSTABLE)

PRIOR TO THE START OF ANOTHER CHILLER THE CHILLER SEQUENCING 
SOFTWARE SHALL UNLOAD ALL OPERATING CHILLERS. (THIS IS DONE TO 
PREVENT FLOW DISTURBANCES CAUSED BY THE STARTING OF ANOTHER 
PUMP FROM AFFECTING CHILLER OPERATION. FOLLOWING CONFIRMATION 
OF THE ADDITIONAL CHILLER OPERATION ALL CHILLERS SHALL BE ALLOWED 
TO RELOAD.)

LAC CHILLERS SHALL START IN A SIMILAR MANNER TO THE LEAD CHILLER 
START SEQUENCE.

CHILLER FAILURE: UPON SENSING A CHILLER FAILURE THE CHILLER 
SEQUENCING SOFTWARE SHALL LOCKOUT THAT CHILLER, CLOSE ITS 
VALVE, AND IMMEDIATELY INITIATE THE START OF THE NEXT CHILLER IN 
THE ROTATION SEQUENCE.

SHUTOFF SWITCH SHALL BE LOCATED IN ROOM 04-440 TEACHER 
LOUNGE. PROVIDE SIGN ABOVE SWITCH STATING "IN EVENT OF 
WEATHER EMERGENCY, SWITCH SHALL BE ACTIVATED." UPON 
ACTIVATION OF SWITCH, DDC SHALL CLOSE CHV-5, CHV-4, CHV-5, 
AND CHV-6 AND POST AN ALARM.

SCL - SUBTRACT CHILLER LOAD
LRC - LOAD ON REMAINING CHILLERS
NOC - NUMBER OF OPERATING CHILLERS

CAS WATER HEATERS
BUILDING LIGHTING CONTROLS

THE DDC CONTRACTOR IS CO-RESPONSIBLE, ALONG WITH THE TAB CONTRACTOR FOR COORDINATING THE PROPER INSTALLATION OF WELLS, PRESSURE TAPS, AND P/TTAPS 
IN ALL LOCATIONS INDICATED AND OTHERWISE AS REQUIRED FOR A COMPLETE AND FULLY FUNCTIONAL SYSTEM.

STARTING AND STOPPING OF EQUIPMENT SHALL BE ACCOMPLISHED THRU A 
"HAND-OFF-AUTO" SWITCH LOCATED ON FACE OF THE CHILLER PLANT 
MANAGER. AN ALARM SHALL BE POSTED TO THE DDC SYSTEM ANYTIME THE CW 
SYSTEM HOA SWITCH IS INDEXED TO THE "HAND" OR "OFF" POSITIONS. WITH 
THE CW SYSTEM HOA SWITCH IN THE "AUTO" POSITION, THE CHILLED WATER 
SYSTEM SHALL BE ENABLED BY THE DDC SYSTEM AND STARTED UNDER ITS OWN 
SEQUENCE SUBJECT TO SAFETIES AND OVERLOADS.

PUMP CONTROL: UPON CHW SYSTEM STARTUP, THE DDC SYSTEM SHALL START 
CHP-1 OR CHP-2. THE DDC SHALL ALTERNATE CHF'S DAILY BASED ON RUNTIME. 
WHENEVER THE CHW SYSTEM IS IN OPERATION THE DDC SHALL MODULATE 
PUMP SPEED WITH THE VFD TO MAINTAIN CONSTANT DIFFERENTIAL PRESSURE 
INSIDE THE BUILDING. SETPOINT SHALL BE DETERMINED BY TEST AND BALANCE 
CONTRACTOR AS THE LOWEST DIFFERENTIAL PRESSURE REQUIRED TO OBTAIN 
DESIGN FLOW AT ALL UNITS. THE DDC SHALL LIMIT CHANCES IN FLOW AFTER 
CHILLER STARTUP TO 10% PER MINUTE. IF A PUMP FAILS TO OPERATE WHEN 
ENABLED, THE DDC SYSTEM SHALL START THE ALTERNATE PUMP AND POST AN 
ALARM. THE DDC SHALL MONITOR TOTAL FLOW. THE DDC SHALL MONITOR 
DIFFERENTIAL PRESSURE OF EACH PUMP AND SHUT DOWN THE PUMP WHEN 
DIFFERENTIAL PRESSURE EXCEEDS 9 5% OF SHUTOFF HEAD AND POST AN 
ALARM.

THE CHILLER MINIMUM AND MAXIMUM FLOW SHALL BE DETERMINED 
BY DIRECT MEASUREMENT USING A HIGH ACCURACY VENTURI FLOW 
METER ON EACH CHILLER. THE FLOW METER SETPOINT SHALL BE 
DETERMINED BASED ON THE MANUFACTURERS RECOMMENDED 
MINIMUM AND MAXIMUM CHILLER FLOW RATE.

THE LOAD ON THE OPERATING CHILLER(S) SHALL BE DETERMINED 
BASED ON THE MONITORED [ACTUAL CURRENT DRAW (% AMPS)] 
[ACTUAL POWER DRAW (% KW)].

THE DDC CONTRACTOR AND THE TAB CONTRACTOR SHALL UTILIZE P/T'S TO CALIBRATE INSTRUMENTS TO CERTIFIED PRESSURE CAGES, PRESSURE METERS AND 
THERMOMETERS.

TEMPERATURE TRANSMITTER WITH 
STAINLESS STEEL RTD IMMERSION 
SENSOR.
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PUMP SPEED RESET: THE DDC SHALL RESET THE DIFFERENTIAL PRESSURE 
SETPOINT DOWN WHEN NO CHILLED WATER VALVES ARE OPEN 100%. THE DDC 
SHALL REDUCE THE SETPOINT IN STEPS EQUAL TO 10% OF THE ORIGINAL VALUE 
DETERMINED BY TEST AND BALANCE DOWN TO A MINIMUM 50% OF THE 
ORIGINAL VALUE DETERMINED BY TEST AND BALANCE DOWN TO A MINIMUM OF 
50% OF THE ORIGINAL VALUE (ADJUSTABLE). THE DDC SHALL MAKE CHANCES 
(INCREASES OR DECREASES) IN SETPOINT IN FIVE MINUTE INTERVALS. THE DDC 
SHALL REVERSE SETPOINT ADJUSTMENT WHEN MORE THAN 10% OF THE CHW 
VALUES ARE 100% OPEN FOR MORE THAN 5 MINUTES (ADJUSTABLE).

THE DDC SHALL MONITOR SYSTEM CONTROLLERS PROVIDED BY OTHERS THROUGH A FACTORY BACnet INTERFACE. THE DDC SHALL READ AND IDENTIFY ALL POINTS 
TRANSMITTED BY THE FACTORY CONTROLLER. THE DDC SHALL INCLUDE A SYSTEM GRAPHIC FOR EACH CONTROLLED DEVICE WITH BACnet ADJUSTABLE SET POINTS IDENTIFIED 
AND ADJUSTABLE FROM THE GRAPHIC. THE FOLLOWING SYSTEMS ARE TO BE INCLUDED:
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CHILLER SYSTEM OPERATOR INTERFACE - DDC APPLICATION 
OPERATIONAL STATUS SCREEN TO INCLUDE:

■f CHWS TO BUILDING
4 ADMIN SIDE
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1 5. PROVIDE PUSH BUTTON LOCATED INSIDE SRO OFFICE AND THE MAIN ADMINISTRATION (FINAL LOCATION TO BE DETERMINED BY OWNER) TO SHUT DOWN ALL AHU'S AND 
CLOSE OUTSIDE AIR DAMPERS UPON ACTIVATION. THE BUTTON SHALL BE LOCATED INSIDE AN ENCLOSURE WITH A AUDIBLE ALARM UPON OPENING THE ENCLOSURE. TO 
SHUT DOWN THE EQUIPMENT, THE ENCLOSURE MUST BE OPENED AND THE BUTTON ACTIVATED. THE BUTTON SHALL REMAIN ACTIVATED UNTIL PHYSICALLY RELEASED FROM 
THE ACTIVATED POSITION. UPON RELEASE, THE DDC SHALL DELAY STARTUP OF THE EQUIPMENT FOR 50 MINUTES (ADJUSTABLE).
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14. THIS PROJECT SHALL INCLUDE COMMISSIONING OF THE HVAC, CONTROLS, AND RELATED ELECTRICAL SYSTEMS. THE SERVICES OF THE COMMISSIONING AUTHORITY ARE 
PROVIDED UNDER SEPARATE CONTRACT. UNDER THIS CONTRACT, THE PRIME CONTRACTOR, SUBCONTRACTORS, AND EQUIPMENT MANUFACTURERS SHALL PROVIDE LABOR 
AND MATERIAL AS REQUIRED TO ASSIST AND PARTICIPATE IN THE COMMISSIONING PROCESS FOR THE SCOPE OF WORK AS DESCRIBED IN SECTION 250800 OF THE PROJECT 
SPECIFICATIONS.

4. THE DDC SHALL NOT CLOSE A CHILLER ISOLATION VALVE OR 
SHUTDOWN THE SYSTEM PUMP UNTIL ALL CHILLER COMPRESSORS 
ARE PROVEN OFF.

WATFORD
ENGINEERING

4452 Clinton Street, Marianna, Florida 32446
850.526.3447 Project Number: 2020-042 
Florida Certificate of Authorization: 27825

David N Watford, PE Florida License 58206
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1 1. PROVIDE SUB-METER FOR EACH MECHANICAL EQUIPMENT, LIGHTING, AND THE MAIN BUILDING ELECTRICAL PANELS. REFER TO ELECTRICAL SINGLE LINE RISER DIAGRAM 
AND FLOOR PLANS FOR QUANTITIES AND LOCATIONS.
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CHWS TO CHWR FROM 
BUILDINGS BUILDINGS 2 
2 AND 5 AND 5
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CHV-5t

J. THE DDC SHALL CONSIDER STOPPING A CHILLER WHENEVER THE 
LOAD ON OPERATING CHILLERS DROPS TO A LEVEL LOW 
ENOUGH SO THAT A CHILLER CAN BE TURNED OFF AND THE 
REMAINING CHILLER CAN CARRY THE LOAD.

2. MONITOR TEMPERATURE IN EACH UNIT. IDENTIFY GRAPHICALLY ON THE OVERALL CAMPUS PLAN.

5. ALL WIRING SHALL BE IN CONDUIT. ALL CONDUIT SHALL BE IN ACCORDANCE WITH ELECTRICAL SPECIFICATIONS, REQUIREMENTS FOR 120 VAC CIRCUITS.

CHV-6 
t

4. ALL CONTROL TUBING SHALL BE RUN IN CONDUIT. ALL CONDUIT SHALL BE IN ACCORDANCE WITH ELECTRICAL SPECIFICATIONS, REQUIREMENTS FOR 120 VAC CIRCUITS.

4. WHEN THE ALARM IS SET THE DDC SHALL EMAIL AND TEXT NUMBERS ASSIGNED BY THE SCHOOL DISTRICT.

5. ALARM UPON SENSOR FAILURE OR "OUT OF RANCE" FOR EACH UNIT. "OUT OF RANCE" SHALL BE DEFINED AS FOLLOWS:

5. THE DDC SHALL MAINTAIN A TREND FOR 50 DAYS OF DATA COLLECTED AT I 5 MINUTE INTERVALS.

2. ALL SEQUENCES ARE SUBJECT TO SAFETIES. DDC CONTRACTOR SHALL PROVIDE ALL NECESSARY AND CUSTOMARY SAFETIES. ALL DDC SENSORS LOCATED IN NORMALLY 
UNOCCUPIED AREAS (HALLWAYS, CORRIDORS, RESTROOMS, ETC) SHALL BE CEILING MOUNTED.

2. WHEN THE "CHW ADD ERROR" VALUE EXCEEDS 1.5 F (OPERATOR 
ADJUSTABLE) CONTINUOUSLY FOR I 5 MINUTES (OPERATOR ADJUSTABLE) 
THE CHILLER SEQUENCING SOFTWARE SHALL INITIATE THE START OF THE 
NEXT CHILLER IN THE SEQUENCE.
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1. THE SYSTEM SETPOINT SHALL BE 42 DECREES F AND EDITABLE BY THE 
OPERATOR.

1. CHILLER PLANT SYSTEM SCHEDULING
2. CHILLER SEQUENCING
2. CHILLER MINIMUM FLOW BY-PASS VALVE CONTROL
5. COLOR GRAPHIC BASED CHILLER PLANT STATUS SCREENS
4. COLOR GRAPHIC BASED CHILLER STATUS SCREENS
5. SYSTEM AND CHILLER DIAGNOSTIC MESSAGES
6. SYSTEM AND CHILLER REPORTS

1. PROVIDE ONE ( 1 ) TEMPERATURE SENSOR INSIDE EACH FREEZER, COOLER, DATA ROOM, AND DRY STORAGE.

A. CHILLER SYSTEM STATUS (OFF/SOFT START/NORMAL/AMBIENT 
LOCKOUT/SHUTDOWN IN PROGRESS)

B. CHILLER PLANT SUPPLY WATER SETPOINT
C. CHILLED WATER SYSTEM SUPPLY WATER TEMPERATURE
D. CHILLED WATER SYSTEM RETURN WATER TEMPERATURE
E. INDIVIDUAL CHILLER FAILURE RESET
F. ALL CHILLER FAILURE RESET
C. SYSTEM PUMP FAILURE RESET
H. MANUAL ADDITION OF CHILLER
I. MANUAL SUBTRACTION OF CHILLER
J. MANUAL ROTATION OF CHILLER SEQUENCE

1 ) DIFFERENTIAL PRESSURE SWITCH.
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1. THE CONTRACTOR SHALL PROVIDE A COMPLETE NEW DDC SYSTEM TO PERFORM THE INDICATED SEQUENCES, ALL OTHER FUNCTIONS REQUIRED BY THE CONTRACT 
DOCUMENTS, AND ALL OTHER FUNCTIONS REQUIRED FOR A COMPLETE AND FUNCTIONAL SYSTEM. SYSTEM SHALL TIE INTO EXISTING SCHNEIDER ELECTRIC FRONT END.

AO>
CHV-2



Al HWV'5

SEQUENCE OF OPERATION J

2

HEATING HOT WATER PLANT 6

Al
(DPS)

Al

EFM SEAL

2

S w6HEATING PLANT STAGING:

HWV-2

HOT WATER SYSTEM

KEY NOTES

DO DIFFERENTIAL PRESSURE SWITCH.1
AO DI

2

DI HOA
DO

a HWPd

?

0
Al

EMERGENCY CONDITIONS:

hGBd AO DI

DO

HWP-2

0

in

HOT WATER PLANT CONTROL DIAGRAM1
SCALE: NONEM6.2

HOT WATER PLANT POINTS LIST HOT WATER RESET SCHEDULE
HOT WATER SUPPLY TEMP OUTSIDE AIR TEMPDIGITAL SYSTEMS FEATURESANALOG

SYSTEM 115"F 60‘F
OUTPUT OUTPUT PROGRAMSINPUT ALARMSINPUTPOINT 160’F 30’F

DESCRIPTION
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BOILER

Q

X X X X X XPLANT WATER SUPPLY

X X X X XPLANT WATER RETURN

X X X X X X X X X XHWP

X X X X X XBOILER PLANT MANAGER

X X X X XBOILER WATER SUPPLY

X X X XBOILER WATER RETURN

X X X XHWV-1

Ox X X XHWV-2

X X X XHWV-J

X X X XHWV-4
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SPEED 
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DRIVE

o O'

THE BOILER FACTORY CONTROL PANEL SHALL TO SEQUENCE AND STAGE CB^l AND CB^2 TO MAINTAIN HWS 
TEMPERATURE AT SETPOINT OF 1 60°F (SUBJECT TO RESET SCHEDULE).

STARTING AND STOPPING OF EQUIPMENT SHALL BE ACCOMPLISHED THRU A "HAND'OFF'AUTO" SWITCH LOCATED ON 
FACE OF THE BOILER BOILER PLANT MANAGER. THE BOILER PANEL SHALL COMMUNICATE ALL POINT VALUES 
MONITORED WITH THE CAMPUS DDC SYSTEM THROUGH ITS BACNET INTERFACE. AN ALARM SHALL BE POSTED TO THE 
DDC SYSTEM ANYTIME THE BOILER PLANT MANAGER HOA SWITCH IS INDEXED TO THE "HAND" OR "OFF" POSITIONS. 
WITH THE HOA SWITCH IN THE "AUTO" POSITION, THE HOT WATER SYSTEM SHALL BE STARTED AUTOMATICALLY BY 
UPON CALL FROM THE DDC SYSTEM AND ALL CONTROLS ACTIVATED SUBJECT TO SAFETIES AND OVERLOADS. THE HOT 
WATER SYSTEM SHALL BE STARTED ON A CALL FOR HEATING FROM ANY TEMPERATURE CONTROLLER, SENSOR OR 
FREEZE PROTECTION SAFETY.

SHUTOFF SWITCH SHALL BE LOCATED IN ROOM 04U40 TEACHER LOUNGE. PROVIDE SIGN ABOVE SWITCH STATING 
"IN EVENT OF WEATHER EMERGENCY, SWITCH SHALL BE ACTIVATED." UPON ACTIVATION OF SWITCH, DDC SHALL 
CLOSE HWV'l, HWV'2, HWW5, AND HWW4 AND POST AN ALARM.

PUMP SPEED RESET: THE DDC SHALL RESET THE DIFFERENTIAL PRESSURE SETPOINT DOWN WHEN NO HOT WATER 
VALVES ARE OPEN 100%. THE DDC SHALL REDUCE THE SETPOINT IN STEPS EQUAL TO 10% OF THE ORIGINAL VALUE 
DETERMINED BY TEST AND BALANCE DOWN TO A MINIMUM 50% OF THE ORIGINAL VALUE DETERMINED BY TEST AND 
BALANCE DOWN TO A MINIMUM OF 50% OF THE ORIGINAL VALUE (ADJUSTABLE). THE DDC SHALL MAKE CHANCES 
(INCREASES OR DECREASES) IN SETPOINT IN FIVE MINUTE INTERVALS. THE DDC SHALL REVERSE SETPOINT 
ADJUSTMENT WHEN MORE THAN 10% OF THE HW VALUES ARE 100% OPEN FOR MORE THAN 5 MINUTES 
(ADJUSTABLE).

BOILER CONTROL: THE BOILER SHALL, THROUGH ITS INTERNAL CONTROLS, MAINTAIN THE HWS TEMPERATURE AT A 
BACNET INTERFACE ADJUSTABLE SET POINT OF 1 60°F. THE DDC SHALL POST AN ALARM UPON FAILURE OF ANY HWP. 
THE BOILER CONTROL PANEL SHALL DISABLE BOILER IF FLOW IS NOT PROVEN THROUGH THE BOILER.

TEMPERATURE TRANSMITTER WITH 
STAINLESS STEEL RTD IMMERSION 
SENSOR.

HWR FROM BUILDING 4
ADMIN SIDE

PUMP CONTROL: UPON HW SYSTEM STARTUP, THE DDC SYSTEM SHALL START HWP'l AND/OR HWP-2 AS REQUIRED. 
THE DDC SHALL ALTERNATE HWP'S DAILY BASED ON RUNTIME. WHENEVER THE HW SYSTEM IS IN OPERATION THE DDC 
SHALL MODULATE PUMP SPEED WITH THE VFD TO MAINTAIN CONSTANT DIFFERENTIAL PRESSURE INSIDE THE BUILDING. 
SETPOINT SHALL BE DETERMINED BY TEST AND BALANCE CONTRACTOR AS THE LOWEST DIFFERENTIAL PRESSURE 
REQUIRED TO OBTAIN DESIGN FLOW AT ALL UNITS. IF A PUMP FAILS TO OPERATE WHEN ENABLED, THE DDC SYSTEM 
SHALL START THE ALTERNATE PUMP AND POST AN ALARM. THE DDC SHALL MONITOR TOTAL FLOW. IF THE HWS 
TEMPERATURE FALLS BELOW 85°F FOR MORE THAN 5 MINUTES, THE DDC SHALL POST AN ALARM, SHUT DOWN THE 
CB'S, AND STOP THE HWP'S. THE DDC SHALL MONITOR DIFFERENTIAL PRESSURE OF EACH PUMP AND SHUT DOWN 
THE PUMP WHEN DIFFERENTIAL PRESSURE EXCEEDS 95% OF SHUTOFF HEAD AND POST AN ALARM.
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WATFORD
ENGINEERING

4452 Clinton Street, Marianna, Florida 32446
850.526.3447 Project Number: 2020-042 
Florida Certificate of Authorization: 27825

David N Watford, PE Florida License 58208
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2551 BLAIRSTONE PINES DR. 
TALLAHASSEE, FL 32301 
PHONE: (850) 878-7891 
Commission Number. 21802

LU

< 
z 
cm 
LU

O
O

z

LU

< 
z

z
LU

£
LU

LU 
cm 
ZD 
co 
co 
LU 
cm LU 

co 

$ 
Q 

LU

CO 

z 
LU

Ô 
c/D 
d 

z 
LU

o 
co 
ZD 
<
CO

LU
§

g

g

zo
I
I 
o

z 
O

LL

g 
z 
O
cn 
Z)

£

CO 
I- 
z 
LU

Z) u o Q
Q_

CD

x 
g 
X

LU 
O 
Ï 

tv 
UJ

z

u 
z 
o 
£

Q 
z

ZD 
Q 
LU 
T 
a 

LU

z 
O
< o 
o

LU

O
__ iu
z
LU

o

-I (/) 
o z 
o

g 
z 
LU

V) z o
OT 
> LU Lt

LU 
LU 
X 
œ

m
3

HWVd x____ ____

NC
CONTROL
VALVE

co <
UJ o

NOTE: BETWEEN 60T AND 30T, THE HOT WATER SUPPLY 
TEMPERATURE SHALL VARY LINEARLY BETWEEN 115T AND 160T

cy IL
X n
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BUILDINGS BUILDINGS 
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5 ) FACTORY BOILER PLANT MANAGER
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VARIABLE VOLUME AHU POINTS LISTSEQUENCE OF OPERATION
VARIABLE VOLUME AH U ANALOG DIGITAL SYSTEMS FEATURES

OUTPUT OUTPUTAO PROGRAMSINPUT ALARMSINPUT

(CHV) DI

CHR
DI DI AO Al

<CHSAl
(DPS)

DOMAT
CONTROL PANEL X X X X X X X

TEMP
SEAL

FAN CONTROL X X X X XHI wu RETURN AIR X X X X>
(SPT) (SPT)< BI-POLAR IONIZATION X X> (SPT) (SPT)<

MIXED AIR X X X X
FAN SPEED CONTROL WITH STATIC PRESSURE RESET: MAX TU DAMPER POSITION PREFILTERS FINAL FILTERS CHWC DISCHARGE AIR X X X X

M LOHUMIDITY LL-TEMP
HL-PRESSTEMP XCOOLING VALVE£AlFLOW STATIONzxzxzxzxzx

HLDPS CHWS X X X X
AOAl CHWR X X X XAlDOM

DI FILTERS X X X

X X XX XOUTSIDE AIR

XRETURN AIR DAMPER

X X X XDUCT STATIC PRESSURE

VARIABLE VOLUME AHU CONTROL DIAGRAM1 XOUTSIDE AIR DAMPER X

X XHLDPSSCALE: NONEM6.5

X XEXHAUST FANS

X X XXDATA CLOSET

X X X XDRY STORAGEAO DI
X X X XFREEZER(HWV)INTERLOCKED EXHAUST FANS: INTERLOCKED EXHAUST FANS SHALL OPERATE ONLY DURING OCCUPIED TIMES.

X X X XCOOLER

HWR IONS

HWS

Al

AO SINGLE DUCT TU POINTS LISTSEQUENCE OF OPERATION
SINGLE DUCT TERMINAL UNIT ANALOG DIGITAL SYSTEMS FEATURES

OUTPUT OUTPUT PROGRAMSINPUT ALARMSINPUT

TUBING ê
<

COMMUNICATIONS/CONTROL CABLES in

CONTROL PANEL X X X X X X X

k. SUPPLY AIR TO SPACE X X X X X

XZONE TEMPERATURE X X X X

XHEATING VALVE

XDAMPERSINGLE DUCT TU CONTROL DIAGRAM2
XXFLOW SENSOR

SCALE: NONEM6.5

SEQUENCE OF OPERATION
SINGLE ZONE VARIABLE VOLUME AHU POINTS LIST

SINGLE ZONE VARIABLE VOLUME AHU <
ANALOG DIGITAL SYSTEMS FEATURES

DIDO

OUTPUT OUTPUT PROGRAMSINPUT ALARMSINPUT

EF
OCCUPIED MODE DI

Q

<

AO AO
AO <(CWV) (HWV)

CONTROL PANEL X X X X X X X
CHR HWR DO FAN CONTROL X X X X X XDIDI

MIXED AIR X X X X OCHS HWS
AO

CWC DISCHARGE AIR X X X X

UNIT DISCHARGE AIR X X X X
M

ROOM SENSER X X X X X X X X

u XPREHEAT VALVE o>
(SPT) (SPT) XCOOLING VALVE> 2(SPT) (SPT)< XHEATING VALVE

PREFILTERS AVC FILTERS X X XAVC
LOTEMP LL-TEMP TEMP XX X X XOUTSIDE AIRTEMPAOM £MAT HLDPS X X XRETURN AIR

coAl XOUTSIDE AIR DAMPERAlFLOW STATION AlZNZNZNZNZN

XRETURN AIR DAMPERDI
UNOCCUPIED MODE: X XHLDPS

SINGLE ZONE VARIABLE VOLUME AHU CONTROL DIAGRAM5 X XEXHAUST FAN (EF-1 )
SCALE: NONE AHU-4.2M6.5 X XTRANSFER FAN (TF-1 )

OVERRIDE: OVERRIDE SHALL PLACE THE UNIT IN OCCUPIED MODE FOR A PERIOD OF 1 HR.
X XRELIEF AIR

INTERLOCKED EXHAUST FANS: INTERLOCKED FANS SHALL OPERATE ONLY DURING OCCUPIED TIMES.
X XTRANSFER AIR

SHEET NO.:

M6.3

SUPPLY AIR 
’ TO SPACE

SUPPLY AIR
TO SPACE

PRIMARY
AIR SUPPLY

COMMUNICATIONS
TRUNK FROM DDC

MULTIPOINT
FLOW SENSOR

COMMUNICATIONS
TRUNK TO NEXTTU
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WATER 
COIL
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WATER 
COIL

PRIMARY
AIR DAMPER

HOT 
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EACH TERMINAL UNIT SHALL BE PROVIDED WITH A UNIT CONTROL MODULE (UCM). THE UCM SHALL BE FIELD OR 
FACTORY MOUNTED. THE ELECTRICAL CONTRACTOR SHALL PROVIDE 120V POWER TO EACH TERMINAL UNIT.

THE ZONE TEMPERATURE SENSOR WITH SET POINT ADJUSTMENT SHALL BE PROVIDED WITH NIGHT SETBACK OVERRIDE, 
AND A COMMUNICATIONS JACK. UPPER AND LOWER ZONE TEMPERATURE SET POINTS SHALL BE SET BY THE DDC.
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c_>

OUTSIDE
AIR

AHU
FAN

AHU
FAN

o

Q
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MONITORED ZONES: PROVIDE ROOM TEMPERATURE SENSOR IN DATA CLOSETS, DRY STORAGE, FREEZER AND COOLER. 
THE DDC SHALL MONITOR SPACE TEMPERATURES IN ALL AREAS. DDC SHALL PROVIDE A TEXT AND EMAIL ALERT WHEN 
FREEZER OR COOLER TEMP DROPS BELOW A USER DEFINED AND ADJUSTABLE ALARM SET POINT.

OUTSIDE
AIR

STARTING AND STOPPING OF EQUIPMENT SHALL BE ACCOMPLISHED THROUGH A "HAND-OFF-AUTO" SWITCH LOCATED 
ON FACE OF DDC CONTROL PANEL. AN ALARM SHALL BE POSTED TO THE DDC SYSTEM ANYTIME THE HOA SWITCH IS 
INDEXED TO THE "HAND" OR "OFF" POSITIONS. WITH THE HOA SWITCH IN THE "AUTO" POSITION, THE UNIT SHALL BE 
STARTED AUTOMATICALLY BY THE DDC SYSTEM AND ALL CONTROLS ACTIVATED SUBJECT TO FIRE ALARM RELAY, 
SAFETIES AND OVERLOADS.

DISCHARGE TEMPERATURE CONTROL: THE DDC SYSTEM SHALL MODULATE THE CHILLED WATER VALVE AS REQUIRED TO 
MAINTAIN THE DISCHARGE AIR TEMPERATURE AT SET POINT (REFER TO AHU SCHEDULE). WHEN MINIMUM SPEED IS 
REACHED AND THERE IS A CALL FOR HEATING FROM ANY ZONE, THE DDC SHALL RESET SUPPLY AIR TEMPERATURE UP 
IN 2°F INCREMENTS EVERY FIVE MINUTES TO A MAXIMUM OF 65°F. THE DDC SHALL REVERSE SUPPLY AIR RESET UPON 
A CALL FOR COOLING OR WHEN RETURN AIR RH RISES ABOVE 60%. THE DDC SHALL HAVE A SEPARATE SET POINT FOR 
UNOCCUPIED HUMIDITY CONTROL, ADJUSTABLE FROM THE GRAPHIC.

STARTING AND STOPPING OF EQUIPMENT SHALL BE ACCOMPLISHED THROUGH A "HAND-OFF-AUTO" SWITCH LOCATED 
ON FACE OF DDC CONTROL PANEL. AN ALARM SHALL BE POSTED TO THE DDC SYSTEM ANYTIME THE HOA SWITCH IS 
INDEXED TO THE "HAND" OR "OFF" POSITIONS. WITH THE HOA SWITCH IN THE "AUTO" POSITION, THE UNIT SHALL BE 
STARTED AUTOMATICALLY BY THE DDC SYSTEM AND ALL CONTROLS ACTIVATED SUBJECT TO FIRE ALARM RELAY, 
SAFETIES AND OVERLOADS.

COOLING COIL FREEZE PROTECTION: THE DDC SYSTEM SHALL CLOSE THE OUTSIDE AIR DAMPER ANYTIME THE MIXED 
AIR TEMPERATURE FALLS BELOW 40°F LONGER THAN 5 MINUTES. THE LOW LIMIT FREEZE STAT SHALL STOP THE AHU 
FAN MOTOR ANYTIME THE COOLING COIL ENTERING AIR TEMPERATURE FALLS BELOW 5 5°F.

FAN SPEED CONTROL: SUBJECT TO HIGH LIMIT DUCT STATIC PRESSURE SENSOR, AHU AIRFLOW SHALL BE LIMITED TO 
SCHEDULED MAXIMUM AND MINIMUM VALUES. THE ADJUSTABLE VARIABLE FREQUENCY DRIVE SHALL MODULATE FAN 
SPEED AS REQUIRED TO MAINTAIN ROOM TEMPERATURE AT SETPOINT (74°F ADJUSTABLE). UPON REACHING MINIMUM 
SPEED, THE DDC SHALL MODULATE THE HWV AS REQUIRED TO MAINTAIN ROOM TEMP AT SETPOINT. AHU FAN SHALL 
RUN CONTINUOUSLY DURING OCCUPIED MODE.
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COOLING COIL FREEZE PROTECTION: THE DDC SYSTEM SHALL CLOSE THE OUTSIDE AIR DAMPER ANYTIME THE 
COOLING COIL ENTERING AIR TEMPERATURE FALLS BELOW 40°F LONGER THAN 5 MINUTES. THE LOW LIMIT FREEZE 
STAT SHALL STOP THE AHU FAN MOTOR ANYTIME THE COOLING COIL ENTERING AIR TEMPERATURE FALLS BELOW 5 5°F.

MAX TU DAMPER POSITION METHOD: SETPOINT SHALL BE RESET BETWEEN THE MIN AND THE MAX SETPOINTS 
(DETERMINED DURING CX) BASED ON ALL OF THE ASSOCIATED VAV TERMINAL UNIT AIR DAMPER POSITIONS. IF THERE 
ARE NO VAV TERMINAL UNITS WITH DAMPERS OPEN GREATER THAN 80% (ADJUSTABLE) THEN THE SETPOINT SHALL BE 
DECREASED BY THE STATIC PRESSURE RESET INCREMENT (0.10'W.C., ADJUSTABLE). IF THERE ARE ANY VAV TERMINAL 
UNITS WITH ITS DAMPER OPEN GREATER THAN 90% THEN THE SETPOINT SHALL BE INCREASED BY THE STATIC PRESSURE 
RESET INCREMENT. NOTE THAT TU WHICH SERVE ONLY 'SUPPORT' SPACES SHALL NOT BE INCLUDED IN THIS LOGIC.

OUTSIDE AIR CONTROL: THE DDC SYSTEM, WITH OA DUCT MOUNTED FLOW MEASURING STATION, SHALL MODULATE RA 
DAMPER AS REQUIRED TO MAINTAIN OUTSIDE AIR QUANTITY AT SET POINT REGARDLESS OF THE TOTAL AIR FLOW OF 
THE AIR HANDLING UNIT AT ANYTIME. READOUT OF OUTSIDE AIR QUANTITY SHALL BE IN CFM. OUTSIDE AIR DAMPER 
SHALL BE OPENED TO ITS BALANCED POSITION DURING OCCUPIED CYCLES. UPON FAILURE THE OA DAMPER SHALL BE 
NORMALLY CLOSED. WHENEVER THE AHU OPERATES DURING UNOCCUPIED MODE, THE OA DAMPER SHALL REMAIN 
CLOSED.

COOLING MODE: THE UCM SHALL MONITOR THE ZONE TEMPERATURE AGAINST ITS SET POINT (74°F ADJUSTABLE) AND 
MODULATE THE DAMPER TO MEET THE ZONE SETPOINT. IF THE TU CALLS FOR FULL COOLING AND CANNOT REACH 
MAXIMUM AIRFLOW FOR FIVE MINUTES, THE DDC SHALL RESET THE AHU STATIC PRESSURE UP 0.1 5".

HAND HELD
INSTRUMENT
COMMUNICATIONS
INTERFACE

THE DDC SYSTEM SHALL CONTROL THE FAN SPEED THROUGH THE VARIABLE FREQUENCY DRIVE (VFD) TO MAINTAIN 
SUPPLY DUCT STATIC PRESSURE AT SETPOINT. THE FAN SPEED SHALL BE REDUCED DOWN TO A MINIMUM SPEED 
SETPOINT (TO BE SET IN THE VFD) DETERMINED TO PROVIDE SUFFICIENT PRESSURE TO DELIVER THE MINIMUM AIRFLOW 
OF ALL VAV TERMINAL UNITS OR THE SCHEDULED MINIMUM OUTSIDE AIRFLOW SETPOINT (WHICHEVER SPEED IS 
GREATER). UPON SYSTEM START-UP THE STATIC PRESSURE SETPOINT SHALL BE SET TO THE MIDDLE OF THE STATIC 
PRESSURE RESET RANCE AND SHALL BE RESET EVERY 1 5 MINUTES (ADJUSTABLE) BASED ON THE FOLLOWING LOGIC:

UNIT AIRFLOW SHALL BE MONITORED BY AN INTEGRAL, MULTIPLE POINT, AVERAGING FLOW SENSING DEVICE AND A 
TRANSDUCER TO MAINTAIN AIRFLOW WITHIN 5% OF RATED CFM DOWN TO A MINIMUM CFM AS SCHEDULED, 
INDEPENDENT OF CHANCES IN SYSTEM STATIC PRESSURE.

THE DDC SHALL CYCLE THE FAN AND COOLING OR HEATING COIL AS NECESSARY TO MAINTAIN SETPOINT OF 85°F 
(ADJUSTABLE). OA DAMPER SHALL BE CLOSED DURING UNOCCUPIED TIME.

< Q
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HEATING MODE: THE DAMPER SHALL MODULATE TO THE HEATING AIRFLOW (SEE TU SCHEDULES) AND THE HOT WATER 
VALVE SHALL MODULATE AS REQUIRED TO MAINTAIN SPACE TEMPERATURE (COOLING SET POINT MINUS 5°F).

ION SENSOR: TU-4.1.16, AND 4.5.6 SHALL BE EQUIPPED WITH A SUPPLY AIR MOUNTED ION SENSOR WITH 
ADJUSTABLE SETPOINT AND DIGITAL OUTPUT. THE DDC SHALL POST AN ALARM WHEN THE ION COUNT FALLS BELOW 
THE SETPOINT. INITIAL SETPOINT MINIMUM SHALL BE 5000 IONS/CC/SEC. DUCT SETPOINT SHALL BE CONFIRMED BY 
SPACE ION MEASUREMENTS AT A MINIMUM OF 2000 IONS/CC/SEC IN THE SPACE SERVED.

CN 
o 
u

LU

Q­

U«
LUQ

OPEN THE OUTSIDE AIR DAMPERS AND START EXHAUST FANS INDICATED ON FAN SCHEDULE WHENEVER THE BUILDING 
IS IN OCCUPIED MODE.
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PREHEAT CONTROL: ANYTIME THE MIXED AIR TEMPERATURE FALLS BELOW 40°F WITH NO CALL FOR COOLING, THE 
DDC SHALL REST THE MINIMUM AIRFLOW TO MAINTAIN 50°F MIXED AIR TEMPERATURE.
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DISCHARGE TEMPERATURE CONTROL: THE DDC SYSTEM SHALL MODULATE THE CHILLED WATER VALVE AS REQUIRED TO 
MAINTAIN THE DISCHARGE AIR TEMPERATURE AT SET POINT (REFER TO AHU SCHEDULES) UNTIL MINIMUM SPEED IS 
REACHED. WHEN MINIMUM SPEED IS REACHED AND THERE IS A CALL FOR HEATING, THE DDC SHALL RESET SUPPLY 
AIR TEMPERATURE UP IN 2°F INCREMENTS EVERY FIVE MINUTES TO A MAXIMUM OF 65°F(ADJUSTABLE). THE DDC SHALL 
REVERSE SUPPLY AIR RESET UPON A CALL FOR COOLING OR WHEN ROOM AIR DEWPOINT RISES ABOVE 57°F.
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UNOCCUPIED MODE: THE OA DAMPER SHALL SHUT AND THE FAN SHALL CYCLE UPON A CALL FOR COOLING OR 
HEATNC FROM ANY SPACE.
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OUTSIDE AIR CONTROL
THE DDC SYSTEM, WITH OA DUCT MOUNTED FLOW MEASURING STATION, SHALL MODULATE RA AND OA DAMPERS AS 
REQUIRED TO MAINTAIN OUTSIDE AIR QUANTITY AT SET POINT REGARDLESS OF THE TOTAL AIR FLOW OF THE AIR 
HANDLING UNIT AT ANYTIME. READOUT OF OUTSIDE AIR QUANTITY SHALL BE IN CFM. OUTSIDE AIR DAMPER SHALL BE 
OPENED TO MAINTAIN OA AT THE MINIMUM SCHEDULED DURING OCCUPIED CYCLES. UPON A RISE IN RETURN AIR 
CO2 CONCENTRATION EXCEEDING THE OA CO2 CONCENTRATION MORE THAN 75OPPM, THE DDC SHALL RESET THE 
OA SETPOINT TO THE MAXIMUM OA VALUES SCHEDULED UNTIL THE DIFFERENCE IN CO2 CONCENTRATIONS FALLS 
BELOW 6 5OPPM FOR A MINIMUM OF 1 HOUR.

SYSTEM 
POINT 

DESCRIPTION

OCCUPIED MODE: OPEN OUTSIDE AIR DAMPER AND START EXHAUST FANS INDICATED WHENEVER THE BUILDING IS IN 
OCCUPIED MODE.

OCCUPIED/UNOCCUPIED MODE: CONTROLS CONTRACTOR SHALL CONSULT WITH OWNER FOR SPACE TEMPERATURE 
SETPOINTS.

OVERRIDE MODE: THE OVERRIDE TIMER SHALL PLACE THE TU AND AHU IN OCCUPIED MODE FOR ONE HOUR 
(ADJUSTABLE).
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** SMOKE DETECTORS SHALL BE 
PROVIDED BY DIV. 26, INSTALLED 
BY DIV. 25 AND WIRED BY DIV. 26.

<ü>(ÜXÂi>
DEWPOINT TEMP

T 
/<

HI

]—

GROUND PER
— MANUFACTURER'S PRINTED 
' INSTRUCTIONS

HI

XSUPPLYAIR
TQ SpACE

0
rn

r~i
0

RETURN / 
AIR

FINAL FILTERS AVC

] LO

o < 
A< 
s 2 
F LU

W 
> LL

(SPT) (SPT)

(SPT) (SPT)

(DPS)

]—I

LO

(DPS)

]—I

LO

(DPS)

]—I

LO

(DPS)

I
LO

Al7"^** SMOKE DETECTORS SHALL BE 

PROVIDED BY DIV. 26, INSTALLED 
BY DIV. 25 AND WIRED BY DIV. 26.

Tj\ TEMPERATURE
transmitter


