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THERMOSTAT ELECTRONIC DRAWINGS AND DOCUMENTATION MAY

NOT BE REPRODUCED IN ANY FORM WITHOUT WRITTEN
PERMISSION FROM LS3P ASSOCIATES LTD.

27. ALL REFRIGERANT PIPING RUNING WITHIN WALL SHALL BE PROTECTED WITH NAIL GUARDS / STRIKE PLATES. MANUAL ISOLATION DAMPER

(NORMALLY CLOSED) PUSHBUTTON OVERRIDE SWITCH TO BAS

X & , MOTOR OPERATED
BUTTERFLY VALVE

28. ALL PIPING BELOW GRADE SHALL BE MARKED WITH TRACER WIRE. INSTALL 6" BELOW GRADE WITH YELLOW WARNING TAPE 6" ABOVE IT.

GENERAL MECHANICAL NOTES MECHANICAL SYSTEMS. SERVICE SYSTEMS AND EQUIPMENT MECHANICAL SYMBOLS LEGEND
1. OPENINGS FOR DUCTWORK SHALL BE PROVIDED BY THE MECHANICAL SUB-CONTRACTOR. THE LOCATION AND SIZE OF EACH OPENING SHALL BE ——— NEW PIPING ABBREVIATIONS:
FURNISHED TO THE GENERAL CONTRACTOR BY THE DIVISION 23 SUB-CONTRACTOR. METHOD OF COMPLIANCE SUPPLY DIFEUSER
- t———  EXISTING PIPING AD. ACCESS DOOR
2. THERMOSTATS, WALL SWITCHES, ETC. SHALL BE LOCATED AT THE SAME HEIGHT AS LIGHT SWITCHES (WITH 48" TO TOP MAXIMUM) IN Presciiptive X Energy Cost Budget [ ]
ACCORDANCe. WITH THE 1999 NORTH CAROLINA ACCESSIBILITY CODE. COORDINATE PLACEMENT WITH THE ELECTRICAL SUB-CONTRACTOR. Thermal Zone 3A RETURN GRILLE t/// /7% DEMOLITION PIPING AFF ABOVE FINISHED FLOOR
3. ALL DOOR LOUVERS AND UNDERCUTS SHALL BE PROVIDED BY THE GENERAL CONTRACTOR. ARCHITECT TO SELECT. +—CHWS—  CHILLED WATER SUPPLY B.D.D. BACK DRAFT DAMPER
. . . EXHAUST GRILLE
4. ALL WIRING, CONTROL WIRING, AND CONDUIT SHALL BE CONCEALED IN FINISHED SPACES. EXtvevirr:?err gg%ﬁ? cond|t|o1n 8S°F +—CHWR—  CHILLED WATER RETURN B.O.W. BAKED ON WHITE
summer dry bulb 91°Fdb /76 °F wb : . .
5. DUCT DIMENSIONS INDICATED ARE NET AIR STREAM INTERIOR DIMENSIONS OF DUCTWORK. m v SUPPLY DUCT UP AND DOWN ~——D——  DRAINLINE CD CONDENSATE DRAIN El 1Za b eth C Ity
Interior design conditions ‘
6. THE MAXIMUM LENGTH OF FLEXIBLE DUCTWORK SHALL NOT EXCEED 5'-0". winter dry b%lb 70 °F ‘ —HWS—  HOT WATER SUPPLY E.A. LOW VELOCITY EXHAUST AIR . .
7. ALL OPENINGS THROUGH NON-RATED WALLS SHALL BE PROVIDED WITH SHEETMETAL SLEEVES summe dry bulb Lr ‘ | 7 RETURNDUCTUP AND DOWN State U nive rSIty
. - . relative humidity 50 % R.H. —HWR—  HOT WATER RETURN EWH ELECTRIC WALL HEATER
8. REFER TO ARCHITECTURAL PLANS FOR FIRE RATING OF PARTICULAR WALLS, FLOORS AND FOR NON-RATED WALLS WHICH EXTEND TO Building heating load __884.2 MBH > i T EXHAUST DUCT UP AND DOWN +—RS——  REFRIGERANT SUCTION LINE FPU FAN POWERED UNIT
STRUCTURE.
. _ ~ 7 +~——RL——' REFRIGERANT LIQUID LINE G.C. GENERAL CONTRACTOR
9. COORDINATE VERTICAL DUCTWORK. REFER TO ARCHITECTURAL DRAWINGS FOR EXACT LOCATION OF RISERS. Building cooling load __135.8 TONS ' o) CEILING DIFFUSER
N\ <  STRAINER LD LOUVER IN DOOR BY G.C.
10. FOR EXACT LOCATION OF GRILLES, DIFFUSERS, ETC., REFER TO ARCHITECTURAL REFLECTED CEILING PLANS. . . e 8"
Mechanical Spacing Conditioning System o
. — ROUND DUCT SIZE a—nﬁ—e STRAINER WITH DRAIN VALVE M.C. MECHANICAL CONTRACTOR
11. THE DIVISION 23 SUB-CONTRACTOR SHALL PROVIDE TRANSITIONS AS REQUIRED TO MAKE DUCT CONNECTIONS FROM TERMINAL UNITS TO Unitary __VAV w/ HW REHEAT COILS
DUCTWORK WHERE DUCT SIZES ARE NOT SHOWN OR DO NOT MATCH INLET OPENINGS. TRANSITIONS SHALL HAVE A 7:1 RATIO. description of unit 4 PIPE AHU SUPPLY REGISTER OR GRILLE ~———t———  CONCENTRIC REDUCER MPRA MEDIUM PRESSURE RETURN AIR
heating efficiency SEE DRAWING M-003 = (WALL TYPE)
12. RUN-OUTS TO SUPPLY, RETURN AND EXHAUST DISTRIBUTION DEVICES SHALL BE AS INDICATED ON THE PLANS. WHERE SIZE OF RUN-OUT IS NOT cooling efficiency SEE DRAWING M-003 —D——>  ECCENTRIC REDUCER MPSA MEDIUM PRESSURE SUPPLY AIR
GIVEN, THE RUN-OUT SHALL HAVE AN AREA EQUAL TO THE DISTRIBUTION DEVICE NECK SIZE. NECK SIZE SHALL BE BASED ON NC 20 OR LESS. heat output of unit - SEE DRAWING M-003
cooling output of unit SEE DRAWING M-003 T RETURN REGISTER OR GRILLE —i— UNION N.I.C. NOT IN CONTRACT
13. WHERE DUCT PENETRATES FIRE WALL, AND WHERE FIRE DAMPERS ARE NOT REQUIRED, PROVIDE SHEET METAL SLEEVES AS DETAILED. PACK . N
THE SPACE BETWEEN THE SLEEVES AND DUCT WITH FIRE PROOF SAFING. boiler _NOT APPLICABLE CO——  CLEANOUT N.T.S. NOT TO SCALE
14. ROOF OPENINGS AND THEIR ASSOCIATED MISCELLANEOUS STEEL SHALL BE PROVIDED BY THE GENERAL CONTRACTOR. iler NOT APPLICABLE ~——%——  PIPE ANCHOR OA. OUTSIDE AIR CHARLOTTE, NORTH CAROLINA 28202
15. PROVIDE REMOTE MOUNTED YOUNG REGULATORS WITH A PREFINISHED FLAT WHITE COVER PLATE FOR BALANCING OF ALL VOLUME DAMPERS total chiller capacity, if oversized, state reason. I - VANE TURN ELBOW AND = PIPE GUIDE 0BD.  OPPOSED BLADE DAMPER TEL.704.333.6686  FAX.704.333.2926
ABOVE ROOMS WITH DRY WALL CEILINGS. HE AIR-SPLIT DAMPER WWW.LS3P.COM
— A~ EXPANSION JOINT P.C. PLUMBING CONTRACTOR
16. THE GENERAL CONTRACTOR SHALL PROVIDE HORIZONTAL CHANNELS AS REQUIRED TO FRAME CEILING OPENINGS FOR STRIP DIFFUSERS. THE List equipment efficiencies
GENERAL CONTRACTOR SHALL POSITION HIS DIAGONAL BRACES TO AVOID DUCT AND PIPING. THE DIVISION 15B SUB-CONTRACTOR SHALL RETANGULAR ELBOW —1///+—  FLEXIBLE CONNECTION RA. LOW VELOCITY RETURN AIR
COORDINATE THESE ITEMS WITH THE GENERAL CONTRACTOR. . . . WITH RURNING VANES e ®o
Equipment schedule with motors (mechanical systems) *—p———  DIRECTION OF SLOPE uc UNDERCUT DOOR BY GENERAL CONTRACTOR . 00 o
17. ALL LOW PRESSURE DUCTWORK ABOVE NON-LAY-IN CEILINGS SHALL BE RIGID SHEET METAL. NO FLEXIBLE DUCTWORK SHALL BE USED. motor horsepower SEE SCHEDULES ON DWGS M-002 AND M-003 e °
number of phases SEE SCHEDULES ON DWGS M-002 AND M-003 L IIE'.. RISE IN DIRECTION OF AIR FLOW ~—»——  FLOW - IN DIRECTION OF ARROW S.A. LOW VELOCITY SUPPLY AIR ®e,-0
18. PROVIDE ACCESS DOORS IN ACCESSIBLE LOCATIONS FOR ALL FIRE DAMPERS AND SMOKE DAMPERS. PROVIDE SIZE SHOWN ON PLANS FOR minimum efficiency SEE SCHEDULES ON DWGS M-002 AND M-003 = 00
HORIZONTAL DUCT MOUNTED ACCESS DOORS. PROVIDE MINIMUM SIZE OF 18"X18" WHERE POSSIBLE FOR ACCESS DOORS IN VERTICAL OR motor type SEE SCHEDULES ON DWGS M-002 AND M-003 Tl DROP IN DIRECTION OF AR FLOW C———  RISER DOWN (ELBOW) Ss SPLIT SYSTEM A LEGEMCS Company
SIDEWALL. FOR SMALL DUCTS 10"X10" MINIMUM IS ALLOWABLE. ACCESS DOOR LOCATION TO COINCIDE WITH ACCESS IN ARCHITECTURAL # of poles SEE SCHEDULES ON DWGS M-002 AND M-003 — : e A
ELEMENTS WHERE PROVIDED FOR HARD CEILINGS OR THROUGH WALL ACCESS. | | | | | FLEXIBLE CONNECTION O——— RISER UP (ELBOW) RD ROOF DRAIN
. T CMTA License No. C-4556
19. PIPE HANGERS UTILIZED FOR THIS PROJECT SHALL BE PROVIDED BY THE DIVISION 23 SUB-CONTRACTOR. THIS INCLUDES ALL SUPPLEMENTAL DESIGNER STATEMENT: a%e BRANCH-BOTTOM CONNECTION TA TRANSFER AIR
STEEL, ETC. To the best of my knowledge and belief, the design of this building complies with 24x12 DUCT - WIDTH x HEIGHT AVA
the mechanical systems, service systems and equipment requirements of the 1#2 AIR VENT (AUTOMATIC) VD VOLUME DAMPER "
. North Carolina State E Code, 2018 Edition. iy,
20. MATERIALS EXPOSED WITHIN PLENUMS SHALL BE NON-COMBUSTIBLE OR SHALL HAVE A FLAME SPREAD INDEX PER NCSBC 602.3.1. orth Carolina State Energy Code ition 24x12 (L) DUCT - WIDTH x HEIGHT (LINED) AAVM AIR VENT (MANUAL) — QS\'\ CARG, (/
21. ALL DUCTWORK SHALL BE SEALED CLASS 'A' PER SMACNA STANDARDS. _ CARBON DIOXIDE SENSOR %‘- OESS/% <
Signed: VOLUME DAMPER @ TAKE-OFF —Dki—  BALLVALVE CARBON MONOXIDE SENSOR (/€ <\ 3
22. ALL DUCTWORK PROVIDED WITH LAGGING SHALL BE SUPPORTED FROM SPRING HANGERS. Name: JAMES L. CURRIE VD ﬁ £ A~ E
: —|[J—— BUTTERFLY VALVE : |y | =
: PRINCIPAL : | 31478 |
23. SUPPLY AND RETURN REGISTERS IN THE WALLS SHALL BE FIELD PAINTED. COLOR SHALL BE SELECTED BY THE ARCHITECT. Title: c ﬁ SPIN-IN FITTING WITH DIFFERENTIAL PRESSURE TRANSMITTER E
VD VD VOLUME DAMPER —W¥}—  CIRCUIT SETTER DOOR LOUVER %, N ene &
24. CEILING CAVITIES ON ALL FLOORS ON THIS PROJECT ARE USED AS RETURN AIR PLENUMS AND ALL SYSTEM COMPONENTS SHALL BE RATED FOR 7 \)?gb\\\s
PLENUM APPLICATIONS. /1 FLEXIBLE DUCT +—D<—  GATEVALVE ® HUMIDISTAT 22304001 e 582025
25. ALL EXPOSED ROUND DUCTWORK OUTSIDE OF THE MECHANICAL ROOMS SHALL BE PRIMED FOR PAINTING. ALL EXPOSED RECTANGULAR DUCT —DPDsd——  GLOBE VALVE
SHALL BE COVER IN A CANVAS WRAP FOR PAINTING BY G.C. OCCUPIED/UNOCCUPIED OVERRIDE SWITCH
26. ALL PIPING EXPOSED OUTSIDE THE MECHANICAL ROOM SHALL BE COVERED WITH A PVC JACKET. COLOR TO BE DETERMINED BY ARCHITECT.
I—'—l_—? INSTRUMENT TEST PORT (PETE'S PLUG) COPYRIGHT 2024 ALL RIGHTS RESERVED. PRINTED OR

WALL SWITCH

29. ALL OUTSIDE AIR DUCTWORK SHALL BE INSULATED. PRESSURE REDUCING VALVE

) D@j , PRESSURE REGULATING VALVE

VERTICAL WITH ACCESS DOOR (WALL)
FIRE DAMPER
SMOKE DAMPER

FD/SD COMB. FIRE/SMOKE DAMPER

30. PROVIDE VOLUME DAMPERS ON ALL BRANCH RUN-OUTS TO AIR DEVICES.

el

(FILL VALVE)

SAFETY OR PRESSURE RELIEF VALVE
HORIZONTAL WITH ACCESS DOOR (FLOOR)

FIRE DAMPER
SMOKE DAMPER
COMB. FIRE/SMOKE DAMPER

SWING CHECK VALVE
SWING CHECK VALVE (NON-SLAM)

TRIPLE DUTY VALVE

— N
a—]Nﬂ—e
—PkF—
D?<1 2-WAY AUTOMATIC
»—[%]—:

ACCESS DOOR

EFD
SD
FD/SD
AD
MOTOR CONTROL SCHEDULE 1 CONTROL VALVE w
MOTORIZED DAMPER
RATING MOTOR STARTER AUXILIARY CONTROL DEVICES 3-WAY AUTOMATIC
1 CONTROL VALVE I | z .
g ? DUCT-MOUNTED SMOKE DETECTOR — 8
: ; ; 2 o ©
i o | % o | % DOUBLE WALL DUCT WITH 1" LINER N
% == S a1l g . (SIZE IS FREE AREA) I @)
L L L
o I om I om J prd
i 2 i 4] 2‘ a 2] g‘ a VARIABLE AIR VOLUME TERMINAL UNIT — -
MOTOR POWER 2 | 5| £| motor ARRE- AEAR: WITH HEATING COIL O >
DESIGNATION UNIT USE SOURCE Q O | & |LOCATION| TYPE LOCATION | 2 | 2 | = ITEM LOCATION 21 z| = ) O
RELAYS, SMOKE AT UNIT MC | MC | MC O m %
SMOKE DETECTORS (2) | AT UNIT EC | MC | EC
SUPPLY FAN NORMAL 2@20 |460| 3 | ATUNIT VFD ATUNIT | MC | MC | EC | Zoeis D AT UNIT ve | ve | e _(% .
EMERG. STOP SWITCH | MECH ROOM MC | MC | MC Z N o 3
AHU-1 = N B
RELAYS, SMOKE AT UNIT MC | MC | MC 0 L T 9
SMOKE DETECTORS (2) | AT UNIT EC | MC | EC - N~ ™
RETURN FAN NORMAL 2@10 | 460 | 3 | ATUNIT VFD ATUNIT | MC | MC | EC | ZREeTaT AT UNIT ve | ve | oo O - 3
EMERG. STOP SWITCH | MECH ROOM MC | MC | MC — — o N 8
AN (]
RELAYS, SMOKE AT UNIT MC | MC | MC I_ % N O
SMOKE DETECTORS (2) | AT UNIT EC | MC | EC = e
SUPPLY FAN NORMAL 4@75 |460 | 3 | ATUNIT VFD ATUNIT | MC | MC | EC | ZoEis AT UNIT ve | ve | e : 7 It_J 5
EMERG. STOP SWITCH | MECH ROOM MC | MC | MC o w Y
AHU-2 — () 2 0
RELAYS, SMOKE AT UNIT MC | MC | MC = 8 N
SMOKE DETECTORS (2) | AT UNIT EC | MC | EC U > o
RETURN FAN NORMAL 4@3 |460| 3 | ATUNIT VFD ATUNIT | MC | MC | EC | Zois T AT UNIT ve | me | e < g o
EMERG. STOP SWITCH | MECH ROOM MC | MC | MC m < E o 92
HWP-1-1 HW PUMP NORMAL 15 | 460 | 3 | ATUNIT VFD ATPUMP | MC | MC | EC | PRESS. SENSOR AT UNIT MC | MC | MC ~ » 4
HWP-1-2 HW PUMP NORMAL 15 | 460 | 3 | ATUNIT VFD ATPUMP | MC | MC | EC | PRESS. SENSOR AT UNIT MC | MC | MC T DATE S ESCRIPTION
HWP-2-1 HW PUMP NORMAL 15 | 460 | 3 | ATUNIT VFD ATPUMP | MC | MC | EC | PRESS. SENSOR AT UNIT MC | MC | MC
HWP-2-2 HW PUMP NORMAL 15 | 460 | 3 | ATUNIT VFD ATPUMP | MC | MC | EC | PRESS. SENSOR AT UNIT MC | MC | MC
EWH-1 ELEC. WALL HTR| NORMAL (30) |277| 1 | ATUNIT | MANUAL | ATUNIT |[MC | MC | EC | AUX. CONTACT AT UNIT MC | MC | MC
EWH-2 ELEC. WALL HTR| NORMAL (30) |277| 1 | ATUNIT | MANUAL | ATUNIT |[MC | MC | EC | AUX. CONTACT AT UNIT MC | MC | MC
EWH-3 ELEC. WALL HTR| NORMAL (30) |277| 1 | ATUNIT | MANUAL | ATUNIT |[MC | MC | EC | AUX. CONTACT AT UNIT MC | MC | MC
EF-1 FAN NORMAL 13 [115| 1 | ATUNIT FVNR ATUNIT |MC | MC | EC | CONTROL RELAY AT UNIT MC | MC | MC
EF-2 FAN NORMAL 14 |115| 1 | ATUNIT FVNR ATUNIT | MC | MC | EC | CONTROL RELAY AT UNIT MC | MC | MC
UH-1 UNIT HEATER NORMAL 1/60 |115| 1 | ATUNIT | MANUAL | ATUNIT |MC | MC | EC | AUX. CONTACT AT UNIT MC | MC | MC
UH-2 UNIT HEATER NORMAL 160 |115| 1 | ATUNIT | MANUAL | ATUNIT |MC | MC | EC | AUX. CONTACT AT UNIT MC | MC | MC
AH/CU-1-1 SPLIT SYSTEM NORMAL | 0.36 FLA | 208 | 1 | ATUNIT | MANUAL | ATUNIT |MC | MC | EC | TO INDOOR/BAS RELAY | AT UNIT MC | MC | MC
AH/CU-1-2 SPLIT SYSTEM NORMAL | 0.36FLA [208 | 1 | ATUNIT | MANUAL | ATUNIT |MC | MC | EC | TO INDOOR/BAS RELAY | AT UNIT MC | MC | MC
AH/CU-1-3 SPLIT SYSTEM NORMAL | 0.36FLA [208 | 1 | ATUNIT | MANUAL | ATUNIT |MC | MC | EC | TO INDOOR/BAS RELAY | AT UNIT MC | MC | MC
AH/CU-2-1 SPLIT SYSTEM NORMAL | 0.36FLA | 208 | 1 | ATUNIT | MANUAL | ATUNIT |MC | MC | EC | TO INDOOR/BAS RELAY | AT UNIT MC | MC | MC
AH/CU-2-2 SPLIT SYSTEM NORMAL | 0.36FLA | 208 | 1 | ATUNIT | MANUAL | ATUNIT |MC | MC | EC | TO INDOOR/BAS RELAY | AT UNIT MC | MC | MC
THE SCHEDULE TO THE RIGHT OUTLINES THE MAJOR MOTOR LOADS, STARTERS AND THEIR ASSOCIATED AUXILIARY CONTROL DEVICES. IN NO CASE IS THIS SCHEDULE MEANT TO ONLY INDICATE MECHANICAL DRAWING LIST
ALL DEVICES, BUT TO ASSIST THE DIVISION 23 CONTRACTORS IN CLARIFYING THEIR SCOPE OF WORK. UNIT HEATERS, ETC. MISCELLANEOUS MOTORS MAY NOT BE REPRESENTED. ALL STARTERS
SHALL BE SIZED FOR PROPER OPERATION AND IN CASES WHERE MC WIRES A DEVICE, WIRING AND CONDUIT SHALL BE SIZED PER LATEST EDITION OF N.E.C. Sheot Number Sheet Name
IN THE FIRE ALARM PANEL THE ELECTRICAL CONTRACTOR SHALL SUPPLY ONE NORMALLY OPEN AND ONE NORMALLY CLOSED CONTACT FOR EACH FAN ZONE AT A RELAY MODULE ADJACENT TO M-001 MECHANICAL SYMBOL LEGEND, NOTES AND DRAWING LIST
FIRE ALARM CONTROL PANEL IN ROOM (TBD). ALL ADDITIONAL CONTACTS, WIRING AND RELAYS SHALL BE PROVIDED BY THE MECHANICAL CONTRACTOR. M-002 MECHANICAL SCHEDULES
M-003 MECHANICAL SCHEDULES
STARTER TYPE (PROVIDED BY MC) M-004 VENTILATION SCHEDULE
(FVNR) (INTEGRAL WITH UNIT) FULL VOLTAGE, NON-REVERSIBLE MAGNETIC STARTERS FURNISHED AS PART OF THE UNIT AND CIRCUIT BREAKER OR EQUIVALENT AS ACCEPTED BY A-E. WIRING
FROM STARTER TO MOTOR SHALL BE PROVIDED BY EQUIPMENT MANUFACTURER. M-013 ADD ALTERNATES - MECHANICAL
M-100 MECHANICAL SITE PLAN
(FVNR) (NOT INTEGRAL WITH UNIT) COMBINATION FULL VOLTAGE NON-REVERSIBLE MAGNETIC STARTER FUSED WITH SWITCH. M-101A  |DUCTWORK PLAN - LEVEL 1- AREA A
M-101B  |DUCTWORK PLAN - LEVEL 1- AREA B S ]
(VFD) 3 CONTACTOR VARIABLE FREQUENCY DRIVE SHALL HAVE INTERNAL INCOMING LINE POWER DISCONNECT SWITCH THAT SHALL CUT POWER TO ENTIRE UNIT WHEN IN OPEN POSITION AND V102A  DUCTWORK PLAN -LEVEL 2 - AREA A HEET NAME:
HAVE AN INTERNAL BYPASS. M-1028  |DUCTWORK PLAN - LEVEL 2 - AREA B MECHANICAL
M-103A  |DUCTWORK PLAN - LEVEL 3 - AREA A
NOTES.. M-201A PIPING PLAN - LEVEL 1 - AREA A SYM BOI— LEGEND,
M-201B _ |PIPING PLAN - LEVEL 1- AREA B NOTES AND
FINAL CONNECTION TO ALL MOTORS, AND WIRING FROM DISCONNECT SWITCH TO MOTORS SHALL BE THE RESPONSIBILITY OF THE ELECTRICAL CONTRACTOR. 1 202ATPIPING PLAN -LEVEL 2 —AREA A
M-202B  |PIPING PLAN - LEVEL 2 - AREA B DRAWING LIST
M-203A  |PIPING PLAN - LEVEL 3 - AREA A
M-300 MECHANICAL ROOF PLAN ORIG 05/08/25
M-401 ENLARGED MECHANICAL ROOM PLANS SUBMISSION:
M-402 MECHANICAL SECTIONS
M-501 TEMPERATURE CONTROL DIAGRAMS AND SEQUENCES
M-502 TEMPERATURE CONTROL DIAGRAMS AND SEQUENCES
M-503 MECHANICAL CONTROLS DIAGRAM
M-504 SEQUENCE OF OPERATION
M-601 MECHANICAL DETAILS SHEET:
M-602 MECHANICAL DETAILS
M-603 MECHANICAL DETAILS M _0 0 1

. _ ]
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EXHAUST FAN SCHEDULE
AIRFLOW ELECTRICAL DATA WEIGHT
MARK | MANUFACTURER MODEL SERVICE TYPE (CFM) ESP | DRIVE | RPM | HP VOLT. | PHASE | HZ SONES CONTROL (LBS.) REMARKS
CEF-01 GREENHECK CSP-A3300-VG | ELECTRICAL - 124 INLINE CENTRIFUGAL 1600 0.125 | DIRECT 626 |[134W| 115 1 60 1.3 TEMP. SENSOR 1,2,5,6,7
CEF-02 GREENHECK CSP-A700-VG ELECTRICAL - 226 INLINE CENTRIFUGAL 600 0.125 | DIRECT 892 |[67W | 115 1 60 0.4 TEMP. SENSOR 1,2,5,6,7
CEF-03 GREENHECK CSP-A700-VG ELECTRICAL - 223 INLINE CENTRIFUGAL 350 0.125 | DIRECT 674 |67TW | 115 1 60 0.3 TEMP. SENSOR 1,2,5,6,7
CEF-04 GREENHECK CSP-A700-VG ELECTRICAL - 308 INLINE CENTRIFUGAL 350 0.125 | DIRECT 674 |67TW | 115 1 60 0.3 TEMP. SENSOR 1,2,5,6,7
EF-01 GREENHECK G-180-VG BUILDING A CENTRIFUGAL DOWNBLAST 1905 0.75 | DIRECT 900 3/4 115 1 60 7.9 INTERLOCK WITH AHU-1 1,2,3,4,5,6,8,9
EF-02 GREENHECK G-100-VG BUILDING B CENTRIFUGAL DOWNBLAST 765 0.75 | DIRECT | 1725 | 1/4 115 1 60 7.1 INTERLOCK WITH AHU-2 1,2,3,4,5,6,8,9 . .
REMARKS: Elizabeth City
1. APPROVED MANUFACTURERS: TWIN CITY, GREENHECK, PENNBARRY, LOREN COOK. APPLICABLE TO ALL FANS. . :
2. OUTDOOR FANS: PROVIDE WITH NEMA-3R FACTORY MOUNTED NON-FUSED DISCONNECT SWITCH. INDOOR FANS: PROVIDE WITH NEMA-1 FACTORY MOUNTED NON-FUSED DISCONNECT SWITCH. State U nive r5|ty
3. PROVIDE WITH GRAVITY BACKDRAFT DAMPER.
4. PROVIDE WITH 18" INSULATED CURB.
5. THE EXHAUST FAN SHALL BE UL LISTED.
6. PROVIDE WITH FACTORY MOUNTED MOTOR SPEED CONTROLLER.
7. PROVIDE WITH VIBRATION ISOLATION HANGING/SUPPORT KIT. (NEOPRENE)
8. VARI-GREEN MOTOR.
9. BIRDSCREEN
HYDRONIC PUMP SCHEDULE LS |
HEAD BRAKE ELECTRICAL DATA MIN. WEIGHT
MARK | MANUFACTURER MODEL SERVICE TYPE GPM HP EFFICIENCY | RPM REMARKS
(FT) HP | VOLT. PHASE | Hz (%) (Ibs) H
HWP-1-01 BELL & GOSSET e-90 1.5 AAB | SOUTH BLDG & AHU-1 IN-LINE 120 60 5 2.73 480 3 60 68 3600 77 1-3 — 227 WEST TRADE STREET, SUITE 700
HWP-1-02 BELL & GOSSET e-90 1.5 AAB SOUTH BLDG & AHU-1 IN-LINE 120 60 5 2.73 480 3 60 68 3600 77 1-3 CHARLOTTE, NORTH CAROLINA 28202
HWP-2-01 BELL & GOSSET e-90 1 AAB NORTH BLDG & AHU-2 IN-LINE 50 60 3 1.28 480 3 60 56.5 3600 65 1-3 TEL. 704.333.6686 FAX. 704.333.2926
HWP-2-02 BELL & GOSSET e-90 1 AAB | NORTH BLDG & AHU-2 IN-LINE 50 60 3 1.28 480 3 60 56.5 3600 65 1-3 WWW.LS3P.COM
REMARKS:
1. ACCEPTABLE MANUFACTURERS: BELL AND GOSSETT, TACO, ARMSTRONG
2. PUMP EFFICIENCIES LISTED ARE THE MINIMUM ACCEPTABLE VALUES - DO NOT SUBMIT LESS EFFICIENT PUMPS.
3. PROVIDE VFD FOR PUMP WITH AUTO-BYPASS CAPABILITY. LIPS
s CMTA
® o a3y ®
@ & ®
AIR DISTRIBUTION SCHEDULE '
MARK BASIS OF DESIGN __ | SYSTEM | NECK | PANEL TYPE FRAME | consTRUCTION [NRFLOWRANGE | o\t arks et £
MANUFACTURER | MODEL | TYPE SIZE SIZE MIN. MAX.
TITUS SUPPLY 14"x3" - DUCT MOUNTED ALUMINUM L,
CD-1 TITUS OMNI-AA | SUPPLY 6"2 24"x24" PLAQUE T-BAR ALUMINUM 0 110 1,2,3 \\\““\9504 o,
CD-2 TITUS OMNI-AA | SUPPLY 8"g 24"x24" PLAQUE T-BAR ALUMINUM 111 250 1,2,3 L FESSIG <,
CD-3 TITUS OMNI-AA | SUPPLY 10"g 24"x24" PLAQUE T-BAR ALUMINUM 251 400 1,2,3 /& 2
CD-4 TITUS OMNI-AA | SUPPLY 12"g 24"x24" PLAQUE T-BAR ALUMINUM 401 600 1,2,3 5 A~
SD-1 TITUS ML-38 SUPPLY 8"g 60-3/4" x 4-1/2" LINEAR SLOT 3/4" (5) SURFACE ALUMINUM 100 170 1,2,3,6,8, 11 H
SD-2 TITUS ML-38 SUPPLY 8"g 60-3/4" x 4-1/2" LINEAR SLOT SURFACE ALUMINUM 100 170 1,2,3,6,8, 11
SR-1 TITUS S300FL SUPPLY 10"x3" - DOUBLE DEFLECTION DUCT MOUNTED ALUMINUM 75 85 <varies> ~, S
SR-2 TITUS S300FL SUPPLY 12"x6" - DOUBLE DEFLECTION DUCT MOUNTED 85 115 1,5,7 5/8/2025
SR-3 TITUS S300FL SUPPLY 14"x3" - DOUBLE DEFLECTION DUCT MOUNTED ALUMINUM 100 100 <varies>
SR-4 TITUS S300FL SUPPLY 18"x3" - DOUBLE DEFLECTION DUCT MOUNTED ALUMINUM 100 150 1,5,7
SR-5 TITUS S300FL SUPPLY 24"x3" - DOUBLE DEFLECTION DUCT MOUNTED ALUMINUM 200 200 1,5,7
SR-6 TITUS S300FL SUPPLY 34"x8" - DOUBLE DEFLECTION DUCT MOUNTED ALUMINUM 100 210 1,5,7
SR-7 TITUS 300RS SUPPLY 8"x8" - DOUBLE DEFLECTION SURFACE STEEL 1,5,7 COPYRIGHT 2024 ALL RIGHTS RESERVED. PRINTED OR
SR-8 TITUS 300RS SUPPLY 10"x3" - DOUBLE DEFLECTION SURFACE STEEL 1,57 NG B B e i ROR MR R
SR-9 TITUS 300RS SUPPLY 10"x4" - DOUBLE DEFLECTION SURFACE STEEL 1,5,7 PERMISSION FROM LS3P ASSOCIATES LTD.
SR-10 TITUS 300RS SUPPLY 12"x8" - DOUBLE DEFLECTION SURFACE STEEL 231 539 1,5,7 e
RG-1 TITUS 50F RETURN 8"x8" 24"x24" EGG CRATE T-BAR ALUMINUM 50 110 1,2,3,6,8, 11
RG-2 TITUS 50F RETURN 10"x10" 24"x24" EGG CRATE T-BAR ALUMINUM 200 450 1,2,3,6,8, 11
RG-3 TITUS 50F RETURN 16"x16" 24"x24" EGG CRATE T-BAR ALUMINUM 1,000 1,150 1,2,3,6,8, 11
RG-4 TITUS 50F RETURN 24"x8" 26"x10" EGG CRATE DUCT MOUNTED ALUMINUM 340 1,380 1,5,6
RG-5 TITUS 50F RETURN 12"x8" 26"x10" EGG CRATE DUCT MOUNTED ALUMINUM 200 340 1,5,6
RG-6 TITUS 50F RETURN 20"x20" 24"x24" EGG CRATE T-BAR ALUMINUM 1,000 1,150 1,2,3,4,5
RG-7 TITUS 50F RETURN 24"x12" 26"x14" EGG CRATE DUCT MOUNTED ALUMINUM 1,600 1,680 1,5,6
RG-8 TITUS 50F RETURN 24"x14" 26"x16" EGG CRATE DUCT MOUNTED ALUMINUM 1,700 2,000 1,5,6
RG-87 TITUS 50F RETURN 24"x14" 26"x16" EGG CRATE DUCT MOUNTED ALUMINUM 1,700 2,000 1,5,6
RG-9 TITUS MLR-38 RETURN 8"o 60-3/4" x 4-1/2" LINEAR SLOT DUCT MOUNTED ALUMINUM 0 1,600 1,2,3,6,8, 11
RG-10 TITUS 301L RETURN SEE PLAN 24"x36" FIXED BLADE SURFACE STEEL 1,5,7
RG-11 TITUS 50F RETURN 24"x12" 26"x14" EGG CRATE DUCT MOUNTED ALUMINUM 1,600 1,680 1,5,6
TG-1 TITUS 23RL TRANSFER | SEE PLAN - FIXED BLADE SURFACE STEEL 1,5,7 w
EG-1 TITUS 50F EXHAUST 6"o 12"x12" EGG CRATE SURFACE ALUMINUM 50 100 1,2,3,6,8, 11
EG-2 TITUS 50F EXHAUST 6"o 24"x24" EGG CRATE T-BAR ALUMINUM 50 100 1,2,3,6,8, 11 I I Z
e~ | TITUS 50F EXHAUST 8"g 24"x24" EGG CRATE T-BAR ALUMINUM 101 200 1,2,3,6,8, 11 o))
| REMARKS: =2 el AL LA A~ - el — o
| 1. 2:ACCEPTABLE MANUFACTURERS: TITUS, PRICE, METALAIRE NAILOR! 12’12 EGG CRATE SURFACE ALUMINUM 50 100 157 O 2
2. CEILING T-BAR MOUNTED IN 24"x24" ALUMINUM PANEL UNLESS DIFFUSER IS NOTED WITH AN 'A' ON THE PLANS. Q Rl
DIFFUSERS NOTED WITH AN 'A' ARE TO BE HARD CEILING MOUNTED AND PROVIDED WITH A PLASTER FRAME.
3. PROVIDE WHITE IN COLOR. I O
4. PROVIDE DIFFUSER WITH MOLDED THERMAL BLANKET. J Z
5. PROVIDE WITH INTEGRAL VOLUME BALANCE DAMPER. O — <2
6. GRILLE SHALL BE PROVIDED WITH 1" BORDER TO BE SURFACE OR DUCT MOUNTED. =
7. PROVIDE WITH FILTER FACE AND HINGED DOOR FOR ACCESS. : O
8. GRILLE SHALL HAVE CONTINUOUS LOOK. REFER TO FLOOR PLANS. -
9. COORDINATE BORDER TYPE WITH CEILING TYPE. REFER TO THE ARCHITECTURAL CEILING PLANS. O m =
10. PROVIDE GRILLES WITHOUT FLOW BARS. P!
11. PROVIDE WITH CUSTOM INSULATED PLENUM BOX. CONTRACTOR SHALL SEAL ALL JOINTS AND SEAMS. I © n o
12. PROVIDE WITH CUSTOM UNINSULATED PLENUM BOX. CONTRACTOR SHALL SEAL ALL JOINTS AND SEAMS. Z N N
O o8 g
(0] o
O ;: ::
L() 1
ELECTRIC UNIT HEATER SCHEDULE — (D _— £ N g
1) N N
HEATING |— = N o
DIMENSIONS | WEIGHT | NOM. S e
MARK | MANUFACTURER | MODEL AREA SERVED TYPE CAPACITY kW VOLT. | PHASE | REMARKS : 0 oo
(LxWxH) (LBS) | CFM v O
(MBH) ) < x g W
EWH-1 QMARK CWH3508F STAIR1-51.2 WALL MOUNTED 20"x16"x2" 25 100 16.4 4.8 208 1 1,2,4,5,6,7 — o 8 8
EWH-2 QMARK CWH3508F STAIR 2 - S2.1 WALL MOUNTED 20"x16"x2" 25 100 16.4 4.8 208 1 1,2,4,5,6,7 0 > = E o
EWH-3 QMARK CWH3508F STAIR 3 - S3.1 WALL MOUNTED 20"x16"x2" 25 100 16.4 4.8 208 1 1,2,4,5,6,7 <t o 2
EWH-4 QMARK CWH3508F FIRE / RISER - 172 WALL MOUNTED 20"x16"x2" 25 100 16.4 4.8 208 1 1,2,4,5,6,7 m < ,‘2 O &
EWH-5 QMARK CWH3508F STAIR 1-S1.3 WALL MOUNTED 20"x16"x2" 25 100 16.4 4.8 208 1 1,2,3,4,5,7 — n J
REMARKS:
1. ACCEPTABLE MANUFACTURERS: MARKEL, REZNOR, DAYTON AND TRANE. A DATE DESCRIPTION
2. PROVIDE WITH INTEGRAL POWER DISCONNECT AND SINGLE POINT POWER CONNECTION.
3. RECESSED MOUNTED.
4. WHITE POWDER COATED FINISH ON HEAVY GAUGE STEEL HOUSING.
5. THERMAL OVERHEAT PROTECTION.
6. PROVIDE BOXOUT MOUNTED TO FIRE RATED WALL.
7. PROVIDE WITH INTEGRAL THERMOSTAT. SET THERMOSTAT TO 65 °F.
HOT WATER UNIT HEATER SCHEDULE
NOM HEATING COIL DATA HP ELECTRICAL DATA WEIGHT
MARK | MANUFACTURER | MODEL # CEM C?IICIQ(II_II)'I'Y EWT |LWT | ePm | W) | voLTAGE | PHASE | HZ (LBS) REMARKS
UH-1 DAIKIN UHH-18 310 10.7 180 160 1.3 1/30 115 1 60 18 ALL
UH-2 DAIKIN UHH-18 310 10.7 180 160 1.3 1/30 115 1 60 18 ALL
REMARKS:
1. ACCEPTABLE MANUFACTURERS: TRANE, DAYTON AND DAIKIN.
2. PROVIDE WITH INTEGRAL POWER DISCONNECT.
3. PROVIDE UNIT WITH BUILT-IN THERMOSTAT.
4. COLOR AND FINISH BY ARCHITECT.
5. PROVIDE THERMAL OVERHEAT PROTECTION. |
6. PROVIDE WITH RUBBER VIBRATION ISOLATION HANGING MOUNTS.
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AIR HANDLING UNIT SCHEDULE
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RETURN FAN SECTION (RF) OUISIDE | ECONONIZER P -ACE SUPPLY FAN SECTION (SF)
DISCHARGE | WEIGHT | DIMENSIONS |BASERAIL|  AREA
MARK | AIRFLOW | EXT. S.P. M(H);(/)R DRIVE | FAN | E-ECTRICAL DATA win. | max. | R |RELIEF| oa |AIRFLOW |EXT.SP.|DRIVE| FAN |MOTOR ELECTR'CAEEGTAUNIT DIS;,_‘?‘ERGE PLENUM | (lbs) | (LxWxH)(in.) | HEIGHT | SERVED REMARKS
(CFM) |[(IN. W.G.) FAN TYPE |QUANTITY |VOLT.| PH.| HZ. (CFM) |[(IN. W.G.)| TYPE |QUANTITY |HP/FAN|VOLT.|PH. | HZ FLA | MCA DAMPER
AHU-1 28,500 4.49 10.00 DIRECT 2 460 3 60 5,000 | 28,500 Yes Yes Yes 28,500 4.49 DIRECT 2 20.00 460 3 60 121.3 141.3 Yes Yes 12,174 298" x 100" x 117" 7.25" SOUTH BUILDING
AHU-2 15,000 213 3.00 DIRECT 4 460 3 60 4,700 | 15,000 Yes Yes Yes 15,000 5.50 DIRECT 4 7.50 460 3 60 59.7 69.7 Yes Yes 5,995 234" x 94" x 65" 6" NORTH BUILDING
AIR HANDLING UNIT SCHEDULE - CONT.
CHILLED WATER COIL PREHEAT WATER COIL FILTRATION FILTRATION
COIL COOLING PREHEAT
MARK | COOLING CAPACITY EAT LAT | Lo o [MAXFACE| MAX. |FLOW | MAX. | .o | FIN | HEATING | " rCor | et LaT| EwrLwT |MAX.FACE| MAX. | FLOW | MAX. | .o FIN PREFILTER | FINALFILTER |RESISTANCE| REMARKS
AIRFLOW oews) | (oBwe) | =TT IVELOCITY| APD | RATE | WPD | o e |SPACING | AIRFLOW | i | B8 Gt EWELWT | veLociTy | APD | RATE | wPD | oot | SPACING (DIRTY)
(CFM) | TOTAL |SENSIBLE| " o, (°F) (FPM) | (INWG) | (GPM) | (FT) (FINSIFT)|  (CFM) (FPM) |(INWG)| (GPM) | (FT) (FINS/FT) | RaTING |PEPTH| RaTING | PEPTH
(MBH) | (MBH) (MBH) (in) (in)
AHU-1 28,500 1239 840 79.75/66.9 53/52.6 44 | 56 484 0.655 206 19 6 111 28,500 1005 58 90 180/ 160 491 0.078 100 5.51 1 92 MERYV 8 2 MERYV 13 4 0.75
AHU-2 15,000 672 471 80 /66 52/52 44 | 56 507 0.961 112 9.33 8 106 15,000 463 61 90 180/ 160 523 0.085 46 4.41 1 90 MERYV 8 2 MERYV 13 4 0.75
REMARKS:
1. ACCECPTABLE MANUFACTURERS ; TRANE, DAIKIN, TEMTROL, VTS.
2. PROVIDE WITH FACTORY START-UP UTILIZING MANUFACTURERS STANDARD FORMS AND THE FORMS INCLUDED IN THE SPECIFICATIONS.
3. ENTIRE UNIT SHALL BE DOUBLE WALL CONSTRUCTION WITH 6” BASE RAIL.
4. SUPPLY STAINLESS STEEL IAQ CONDENSATE PAN. ENTIRE DRAIN SHALL BE PITCHED TO OUTLET. WATER CARRY OVER IS NOT ALLOWED. SELECT CHILLED WATER COILS ACCORDINGLY. PROVIDE STAINLESS STEEL INTERMEDIATE DRAIN PANS FOR STACKED CHILLED WATER COILS ALL PRE-PIPED TO MAIN DRAIN PAN.
5. CHILLED WATER COILS SHALL BE A MAXIMUM OF 8 ROWS AND 10 FPI
6. PROVIDE STAINLESS STEEL CHILLED WATER COIL CASING.
7. REFER TO DRAWINGS FOR FULL UNIT CONFIGURATION
8. PROVIDE FACTORY MOUNTED OUTSIDE, RETURN, AND RELIEF AIR DAMPERS. THE ACTUATOR SHALL BE PROVIDED AND MOUNTED BY THE TEMPERATURE CONTROLS CONTRACTOR.
9. THE TOTAL STATIC PRESSURE FOR THE FANS SHALL INCLUDE THE FOLLOWING. (A) LISTED ESP, (B) DESIGN FILTER ALLOWANCE, (C) PRESSURE DROPS THROUGH UNIT CONFIGURATION INCLUDING (COILS, DAMPERS, FILTERS, ETC.
10. PROVIDE HIGH EFFICIENCY INVERTER DUTY MOTORS.
11. UNIT DESIGN FAN HORSEPOWER, DIMENSIONS AND WEIGHT ARE LISTED IN THE SCHEDULE. IT IS THE CONTRACTOR’S AND ALTERNATE MANUFACTURER’S RESPONSIBILITY TO ENSURE THAT THE HORSEPOWER, FIT AND ALL CLEARANCES ARE MAINTAINED SHOULD EQUIPMENT OTHER THAN SPECIFIED BE FURNISHED.
12. COORDINATE SHIPPING SPLITS AS REQUIRED FOR INSTALLATION.
13. PROVIDE UNIT MOUNTED VFD FOR EACH FAN SECTION.
14. THE MAXIMUM MOTOR SIZE SHALL BE 15 HP. PROVIDE DUAL PLENUM FANS WHERE REQUIRED TO MEET THIS REQUIREMENT. BACK DRAFT DAMPERS SHALL BE PROVIDED ON WHERE DUAL FANS ARE REQUIRED.
15. PROVIDE UNIT WITH PERMANENT AIR FILTER FRAMES FOR 2" THROW AWAY MERYV 8 MEDIA.
16. UNIT SHALL BE PROVIDED WITH FOUR (4) COMPLETE MEDIA CHANGES.
17. PROVIDE RELIEF FAN WITH INTEGERAL PIZEO RING AND TRANDDUCER FOR AIRFLOW MEASUREMENT FOR ALL AHUS WITH RELIEF FAN.
SPLIT SYSTEM INDOOR UNIT SPLIT SYSTEM OUTDOOR UNIT
CAPACITY BASIS OF DESIGN AIRFLOW ELECTRICAL DATA WEIGHT CAPACITY BASIS OF DESIGN ELECTRICAL DATA SEER WEIGHT
MARK | AREA SERVED (MBH) | MANUFACTURER AND MODEL (CFM) VOLT. | PHASE | MCA | FLA (LBS) MARK LOCATION (MBH) | MANUFACTURER AND MODEL [VOLT.|PHASE| MCA | mocp | 2 |EERZ2| " gg) REMARKS
SSI-1-1 MDF - 123 24 MITSUBISHI- PEAD-A24AA7 512-565-636-742 208 1 1 1.80 67 SS0-1-1 SOUTH BLDG HIGH ROOF 24 MITSUBISHI - PUY-A24NHA7 208 1 19 26 21.2 12.2 71 ALL
SSI-1-2 IDF - 225 18 MITSUBISHI- PKA-A18LA 265-310-385-455 208 1 1 0.19 28 SS0O-1-2 SOUTH BLDG HIGH ROOF 18 MITSUBISHI - PUY-A18NKA7 208 1 11 28 20.2 10.7 99 ALL
SSI-1-3 IDF - 307 18 MITSUBISHI- PKA-A18LA 265-310-385-455 208 1 1 0.19 28 SS0O-1-3 SOUTH BLDG HIGH ROOF 18 MITSUBISHI - PUY-A18NKA7 208 1 11 28 20.2 10.7 99 ALL
SSI-2-1 IDF - 144 18 MITSUBISHI- PKA-A18LA 265-310-385-455 208 1 1 0.19 28 SS0-2-1 NORTH BLDG LOW ROOF 18 MITSUBISHI - PUY-A18NKA7 208 1 11 28 20.2 10.7 99 ALL
SSI-2-2 IDF - 239 18 MITSUBISHI- PKA-A18LA 265-310-385-455 208 1 1 0.19 28 SS0-2-2 NORTH BLDG LOW ROOF 18 MITSUBISHI - PUY-A18NKA7 208 1 11 28 20.2 10.7. 99 ALL
SSI-2-3 MAIN ELEC. - 153 18 MITSUBISHI- PKA-A18LA 265-310-385-455 208 1 1 0.19 28 SS0-2-3 NORTH BLDG LOW ROOF 18 MITSUBISHI - PUY-A18NKA7 208 1 11 28 20.2 10.7 99 ALL
REMARKS:

ACCEPTABLE MANUFACTURERS: DAIKIN, SAMSUNG, MITSUBISHI, LG.

INTERLOCK WITH THE TEMPERATURE SENSOR IN THE ROOM.
PROVIDE SINGLE POINT CONNECTION FOR THE INDOOR UNIT.
INDOOR UNITS POWERED BY THE OUTDOOR UNIT.
PROVIDE "SEACOAST" PROTECTION ON OUTDOOR UNITS.

UNIT SHALL BE UL LISTED.
PROVIDE WITH SIGHT GLASS, EXPANSION DEVICE, LINE DRIER, SIZE LINES AND PROVIDE INTERMEDIATE TRAPS PER MANUFACTURER'S INSTRUCTIONS. SUBMIT DETAILED PIPING SCHEMATIC WITH SHOP DRAWINGS.

PROVIDE WITH LOW AMBIENT CONTROL. INCLUDE A CRANKCASE HEATER AND WIND BAFFLE TO ALLOW FOR OPERATION TO 0°F AMBIENT TEMPERATURE (FACTORY MOUNTED OR INSTALLED BY A FACTORY CERTIFIED TECHNICIAN.

2
3
4
5.
6. PROVIDE WITH 1 COMPLETE SET OF FILTERS.
7
8
9
1

b. PROVIDE WITH CONDENSATE PUMP.

VAV TERMINAL UNIT SCHEDULE
INLET COOLING HEATING AIR TEMP. COIL FLOW
MARK SIZE AIRFLOW (CFM) AIRFLOW (°F) (GPM) REMARKS
MIN. MAX. EAT | LAT

VAV-1A-01 8"g 150 550 275 55 85 0.6 1-8
VAV-1A-02 12"0 350 1,320 675 55 90 1.7 1-7,9
VAV-1A-03 6"2 75 300 150 55 90 0.5 1-8
VAV-1A-04 6"2 75 250 125 55 90 0.5 1-8
VAV-1A-05 12" 350 1,400 700 55 90 1.8 1-8
VAV-1A-06 12" 350 1,400 700 55 85 1.5 1-8
VAV-1A-07 10"g 250 960 500 55 90 1.3 1-7,9
VAV-1A-08 8"g 125 475 250 55 90 0.6 1-8
VAV-1A-09 12" 400 1,600 800 55 90 2.0 1-8
VAV-1A-10 8"g 125 500 250 55 90 0.6 1-7,9
VAV-1A-11 10"g 200 770 400 55 90 1.0 1-8
VAV-1B-01 12"g 300 1,200 600 55 90 1.5 1-7,9
VAV-1B-02 12"g 300 1,200 600 55 90 1.5 1-8
VAV-1B-03 6"2 100 350 175 55 85 0.5 1-8
VAV-1B-04 12"g 250 1,000 500 55 85 1.1 1-8
VAV-1B-05 12"9 275 1,100 550 55 90 14 1-8
VAV-1B-06 12" 275 1,100 550 55 90 14 1-8
VAV-1B-07 6"2 75 240 125 55 85 0.5 1-8
VAV-2A-01 12" 375 1,500 750 55 85 1.6 1-7,9
VAV-2A-02 8"g 125 500 250 55 85 0.5 1-8
VAV-2A-03 4"g 30 100 50 55 90 0.5 1-7,9
VAV-2A-04 6"2 50 160 100 55 85 0.5 1-8
VAV-2A-05 4"g 30 100 50 55 90 0.5 1-8
VAV-2A-06 4"g 50 150 75 55 90 0.5 1-8
VAV-2A-07 12" 300 1,200 600 55 85 1.3 1-8
VAV-2A-08 10"g 200 750 375 55 90 0.9 1-8
VAV-2A-09 6"2 75 240 125 55 85 0.5 1-8
VAV-2A-10 8"g 150 600 300 55 85 0.7 1-8
VAV-2A-11 6"2 100 310 175 55 90 0.5 1-8
VAV-2A-12 12" 250 1,000 500 55 90 1.3 1-7,9
VAV-2A-13 8"g 125 500 250 55 90 0.6 1-8
VAV-2A-14 6"2 50 190 100 55 90 0.5 1-8
VAV-2A-15 14" 425 1,675 850 55 90 2.2 1-8
VAV-2A-16 12"0 425 1,685 850 55 90 2.2 1-8
VAV-2B-01 8"g 150 570 300 55 90 0.8 1-7,9
VAV-2B-02 14" 525 2,050 1,025 55 85 2.2 1-8
VAV-2B-03 14" 525 2,050 1,025 55 85 2.2 1-8
VAV-2B-04 6"2 75 300 150 55 85 0.5 1-8
VAV-2B-05 14"g 525 2,050 1,025 55 85 2.2 1-8
VAV-2B-06 14"g 525 2,050 1,025 55 85 2.2 1-8
VAV-2B-07 6"2 100 340 175 55 85 0.5 1-8
VAV-2B-08 10"g 175 640 325 55 90 0.8 1-7,9
VAV-2B-09 12" 300 1,150 575 55 90 1.5 1-8
VAV-2B-10 12" 350 1,380 700 55 90 1.8 1-8
VAV-3A-01 12" 375 1,465 750 55 85 1.6 1-7,9
VAV-3A-02 8"g 100 400 200 55 85 0.5 1-7,9
VAV-3A-03 14" 450 1,760 900 55 85 2.0 1-8
VAV-3A-04 16" 625 2,405 1,225 55 85 2.7 1-8
REMARKS:

1. ALL TERMINAL UNITS SHALL BE SINGLE WALL WITH 1/2" FOIL FACED INSULATION.
2. ALL HEATING COILS SHALL BE 2-ROWS.
3. PROVIDE EACH TERMINAL UNIT WITH INDEPENDENT CONTROLLER. NO UNIT SHALL

BE OPERATED BY ANOTHER CONTROLLER LOCATED ON ANOTHER TERMINAL UNIT.

©oNO O~

PROVIDE BOTTOM ACCESS PANEL.
TERMINAL UNIT LABEL WITH "A" SHALL BE COOLING ONLY, NO HEATING COIL.
ZONE NUMBER DESCRIPTION: VAV-XY-ZZ, X = LEVEL, Y = AREA, Z = VAV#.

PROVIDE WITH SPST DISCONNECT (NO XFMR) FROM FACTORY.
PROVIDE WITH 2-WAY CONTROL VALVE.
PROVIDE WITH 3-WAY CONTROL VALVE.
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AHU-1 - VENTILATION AIR CALCULATIONS
Room Name Occ Category Area People Max. Actual Normal cfm per People cfm/sf Area Total Zone Primary Primary ou | Actual OA
per 1000sf | Zone Pop Zone Pop Zone Pop person Ventilation A Rate Ventilation | Outside Air | Efficiency Airflow fraction Provided
Az Pz Ps Rp RpPz Ra RaAz Vbz Voz Vpz Zp
100 - VESTIBULE Corridors 236 0 0 0 0 0 0 0.06 14 14 14 500 0.03 90
101 - LOBBY Lobbies/prefunction 624 30 19 0 0 7.5 0 0.06 37 37 37 250 0.15 45
102 - SECURITY & RECEPTION Office spaces 78 5 1 1 1 5 5 0.06 5 10 10 170 0.06 30
104 - STUDENT LOUNGE Conference rooms 682 50 35 4 2 5 20 0.06 41 61 61 935 0.07 165
105 - AIRPLANE ETIQUETTE Classrooms (ages 9 plus) 179 35 7 10 6 7.5 75 0 0 75 75 565 0.13 100
106 - LOUNGE Conference rooms 524 50 27 4 0 5 20 0.06 31 51 51 325 0.16 60
107 - CORRIDOR Corridors 1088 0 0 0 0 0 0 0.06 65 65 65 200 0.33 40
109 - SEATING/ STUDYING Corridors 784 0 0 0 0 0 0 0.06 47 47 47 1550 0.03 275
110 - VENDING Corridors 50 0 0 0 0 0 0 0.06 3 3 3 255 0.01 45
112 - OPEN CORRIDOR Corridors 1386 0 0 0 0 0 0 0.06 83 83 83 400 0.21 75
114 - CLASSROOM Classrooms (ages 9 plus) 1095 35 39 50 50 7.5 375 0 0 375 375 1380 0.27 245
115 - CLASSROOM Classrooms (ages 9 plus) 1100 35 39 50 50 7.5 375 0 0 375 375 1365 0.27 240
116 - CLASSROOM Classrooms (ages 9 plus) 1092 35 39 50 50 7.5 375 0 0 375 375 1320 0.28 235
118 - LOUNGE Conference rooms 304 50 16 4 2 5 20 0.06 18 38 38 225 0.17 40
119 - CUSTODIAN None 62 0 0 0 0 0 0 0 0 0 0 0 0.00 0
120 - RESTROOM (M) Toilet rooms - public 225 0 0 0 0 0 0 0 0 0 0 75 0.00 15
121 - RESTROOM (W) Toilet rooms - public 233 0 0 0 0 0 0 0 0 0 0 75 0.00 15
122 - LARGE STORAGE Storage rooms 572 0 0 0 0 0 0 0.12 69 69 69 655 0.10 115
200 - OPEN CORRIDOR Corridors 3431 0 0 0 0 0 0 0.06 206 206 206 1275 0.16 225
201 - ATC LAB Computer Lab 1952 25 49 80 50 10 800 0.12 234 1034 1034 4000 0.26 705
201A - STORAGE Storage rooms 40 0 0 0 0 0 0 0.12 5 5 5 0 0.00 0
202 - WELLNESS Office spaces 73 5 1 1 1 5 5 0.06 4 9 9 140 0.07 25
203 - CORRIDOR Corridors 502 0 0 0 0 0 0 0.06 30 30 30 125 0.24 25
204 - STORAGE Storage rooms 58 0 0 0 0 0 0 0.12 7 7 7 50 0.14 10
205 - CONFERENCE ROOM Conference rooms 257 50 13 8 0 5 40 0.06 15 55 55 980 0.06 175
206 - OFFICE Office spaces 120 5 1 2 1 5 10 0.06 7 17 17 85 0.20 15
207 - BREAK ROOM Conference rooms 193 50 10 4 0 5 20 0.06 12 32 32 500 0.06 90
208 - OFFICE Office spaces 120 5 1 2 1 5 10 0.06 7 17 17 80 0.22 15
209 - OFFICE Office spaces 145 5 1 2 1 5 10 0.06 9 19 19 525 0.04 95
210 - OFFICE Office spaces 120 5 1 2 1 5 10 0.06 7 17 17 80 0.22 15
211 - OFFICE Office spaces 145 5 1 2 1 5 10 0.06 9 19 19 525 0.04 95
212 - OFFICE Office spaces 120 5 1 2 1 5 10 0.06 7 17 17 80 0.22 15
213 - OFFICE Office spaces 145 5 1 2 1 5 10 0.06 9 19 19 250 0.07 45
214 - OFFICE Office spaces 120 5 1 2 1 5 10 0.06 7 17 17 80 0.22 15
215 - COMPUTER LAB Computer (without printing) 1099 35 39 50 50 7.5 375 0 0 375 375 1350 0.28 240
216 - HIGH-TECH CLASSROOM Classrooms (ages 9 plus) 1096 35 39 50 50 7.5 375 0 0 375 375 1435 0.26 255
219 - CUSTODIAN None 62 0 0 0 0 0 0 0 0 0 0 0 0.00 0
220 - RESTROOM (M) Toilet rooms - public 226 0 0 0 0 0 0 0 0 0 0 75 0.00 15
221 - RESTROOM (W) Toilet rooms - public 234 0 0 0 0 0 0 0 0 0 0 75 0.00 15
222 - ADMIN. OFFICE Office spaces 346 5 2 2 1 5 10 0.06 21 31 31 230 0.13 45
223 - DEP. CHAIR OFFICE Office spaces 181 5 1 2 1 5 10 0.06 11 21 21 320 0.07 60
224 - DEP. CHAIR OFFICE Office spaces 170 5 1 2 1 5 10 0.06 10 20 20 325 0.06 60
300 - LOBBY Lobbies/prefunction 430 30 13 4 2 7.5 30 0.06 26 56 56 280 0.20 50
301 - CONFERENCE CENTER Conference rooms 2120 50 106 50 50 5 250 0.06 127 377 377 4050 0.09 715
302 - STORAGE Storage rooms 49 0 0 0 0 0 0 0.12 6 6 6 0 0.00 0
303 - CUSTODIAN None 62 0 0 0 0 0 0 0 0 0 0 0 0.00 0
304 - RESTROOM (M) Toilet rooms - public 226 0 0 0 0 0 0 0 0 0 0 75 0.00 15
305 - RESTROOM (W) Toilet rooms - public 234 0 0 0 0 0 0 0 0 0 0 75 0.00 15
306 - CORRIDOR Corridors 328 0 0 0 0 0 0 0.06 20 20 20 500 0.04 90
307 - LARGE STORAGE Storage rooms 262 0 0 0 0 0 0 0.12 31 31 31 200 0.16 40
310 - BREAK ROOM Conference rooms 278 50 14 4 2 5 20 0.06 17 37 37 400 0.09 75
Sum of all zones Pz 446 Total Vbz: 4548 4548 Maz (Zp): 0.33 5085 OA Total
Total Area (sf): | 25258 System |Population Ps 377 Ez Ev: 0.8 Vou Vot
AHU-1 Max Supply Air: 28500 % Div (D): 84.5% Ceiling or floor supply of cool air 1.0 Total Outside Air Required: 3844 4805
% OA: 17.5% AHU-1 Total Outside Air Provided: 5000
AHU-2 - VENTILATION AIR CALCULATIONS
Room Name Occ Category Area People Max. Actual Normal cfm per People cfm/sf Area Total Zone Primary Primary ou | Actual OA
per 1000sf | Zone Pop Zone Pop Zone Pop person Ventilation A Rate Ventilation | Outside Air | Efficiency Airflow fraction Provided
Az Pz Ps Rp RpPz Ra RaAz Vbz Voz Vpz Zp
131 - CORRIDOR Corridors 1462 0 0 0 0 0 0 0.06 88 88 88 530 0.17 140
132 - OPERATIONS LAB Computer Lab 812 25 21 50 35 10 500 0.12 97 597 597 2000 0.30 525
133 - OPERATIONS STORAGE Storage rooms 171 0 0 0 0 0 0 0.12 21 21 21 100 0.21 30
134 - UAS & MULTIPURPOSE ROOM Gym, stadium, arena 4806 0 0 50 35 0 0 0.3 1442 1442 1442 8000 0.18 2090
135 - ENGINEERING/ DRONE LAB Classrooms (ages 9 plus) 1,346 35 48 50 35 7.5 375 0 0 375 375 2000 0.19 525
136 - DRONE STORAGE Storage rooms 146 0 0 0 0 0 0 0.12 18 18 18 120 0.15 35
138 - RESTROOM (M) Toilet rooms - public 165 0 0 0 0 0 0 0 0 0 0 75 0.00 20
139 - SHOWER ROOM Shower room 108 0 0 0 0 0 0 0 0 0 0 40 0.00 15
140 - CUSTODIAN None 57 0 0 0 0 0 0 0 0 0 0 0 0.00 0
141 - RESTROOM (W) Toilet rooms - public 167 0 0 0 0 0 0 0 0 0 0 75 0.00 20
142 - SHOWER ROOM Shower room 108 0 0 0 0 0 0 0 0 0 0 40 0.00 15
147 - FLIGHT & DRONE SIMULATORS Classrooms (ages 9 plus) 3293 35 116 50 50 7.5 375 0 0 375 375 750 0.50 200
149 - STORAGE Storage rooms 89 0 0 0 0 0 0 0.12 11 11 11 40 0.27 15
150 - RECEIVING/ LOADING/ TRASH Corridors 469 0 0 0 0 0 0 0.06 28 28 28 250 0.11 70
151 - LARGE STORAGE Storage rooms 130 0 0 0 0 0 0 0.12 16 16 16 100 0.16 30
152 - CORRIDOR Corridors 110 0 0 0 0 0 0 0.06 7 7 7 80 0.08 25
229 - SKY-BRIDGE Corridors 346 0 0 0 0 0 0 0.06 21 21 21 0 0.00 0
230 - CORRIDOR Corridors 884 0 0 0 0 0 0 0.06 53 53 53 220 0.24 60
231 - OVERLOOK LOUNGE Conference rooms 572 50 29 16 8 5 80 0.06 34 114 114 320 0.36 85
232 - CLOSET None 19 0 0 0 0 0 0 0 0 0 0 0 0.00 0
234 - RESTROOM Bathrooms/Toilet-private 66 0 0 0 0 0 0 0 0 0 0 0 0.00 0
235 - CUSTODIAN None 56 0 0 0 0 0 0 0 0 0 0 0 0.00 0
236 - ADMIN. ASSISTANT & WAITING Office spaces 372 5 2 5 1 5 25 0.06 22 47 47 300 0.16 80
237 - PRIVATE CONFERENCE Conference rooms 400 50 20 16 0 5 80 0.06 24 104 104 340 0.31 90
238 - CORRIDOR Corridors 109 0 0 0 0 0 0 0.06 7 7 7 100 0.07 30
239 - DEAN'S OFFICE Office spaces 306 5 2 2 1 5 10 0.06 18 28 28 200 0.14 55
240 - DEAN'S STORAGE Storage rooms 145 0 0 0 0 0 0 0.12 17 17 17 80 0.22 25
241 - CORRIDOR Corridors 517 0 0 0 0 0 0 0.06 31 31 31 120 0.26 35
243 - AIRFRAME & SYSTEMS CLASSROOM | Classrooms (ages 9 plus) 1047 35 37 50 50 7.5 375 0 0 375 375 1150 0.33 305
244 - CLASSROOM STORAGE (CUTOUTS) | Storage rooms 130 0 0 0 0 0 0 0.12 16 16 16 120 0.13 35
Sum of all zones Pz 289 Total Vbz: 3789 3789 Maz (Zp): 0.50 4555 OA Total
Total Area (sf): 18408 System |Population Ps 215 Ez Ev: 0.6 Vou Vot
AHU-2 Max Supply Air: 18000 % Div (D): 74.4% Ceiling or floor supply of cool air 1.0 Total Outside Air Required: 2819 4698
% OA: 26.1% AHU-2 Total Outside Air Provided: 4700
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KEYNOTES

2 ROUTE 5/8" CONDENSATE DRAIN PIPE DOWN IN WALL TO LEVEL 2
CEILING. SEE M-202A FOR CONTINUATION.
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o
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INSTALL ROOF
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IN ALUMINUM WRAP.

LEVEL 3 ROOF
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KEYNOTES

5 3'-0"x5'-6" ROOF HATCH DOWN TO 307 LARGE STORAGE WITH SHIP'S
LADDER ON LEVEL 3. SEE SHEETS M-103A AND M-203A FOR
CONTINUATION.

13 ACCESS TO LOW ROOF FROM DOOR AT EXTERIOR OF 230 CORRIDOR.
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,ﬁ HW HEAT COIL

SUPPLY AR

L)

VELOCITY SENSOR j

AIR VALVE

VAV TERMINALS

OIS

TEMP

CONTROL VALVE

HWS

VALVE

;
.

°F

ROOM
TEMP
SENSOR

WATER

VALVE
OPEN

MODULATING

HEAT

AIRFLOW

VALVE

CLOSED

NOT TO SCALE

VAV TERMINALS (VAV REHEAT WITH A DUAL MAXIMUM AND SINGLE MINIMUM)

AIRFLOW

p

HSP CSP

EACH TERMINAL SHALL BE INTERLOCKED TO BE ENERGIZED WHEN ITS ASSOCIATED AIR HANDLER IS ENERGIZED. SUPPLY AIR FROM THE AIR HANDLER SHALL
BE DELIVERED TO THE CONDITIONED SPACE THROUGH THE TERMINAL BY A PRESSURE INDEPENDENT VELOCITY CONTROLLER. THE VELOCITY SENSOR SHALL
BE LOCATED IN THE TERMINAL SUPPLY AIR INLET AND SHALL SENSE AVERAGE AIR VELOCITY IN THE INLET. THE CONDITIONED SPACE TEMPERATURE
SHALL RESET THE VELOCITY CONTROLLER SETPOINT UPWARD ON RISE IN SPACE TEMPERATURE, AND DOWNWARD ON A FALL IN SPACE TEMPERATURE.
THE VELOCITY CONTROLLER SHALL HAVE ADJUSTABLE DUAL MAXIMUM AND SINGLE MINIMUM AIR VELOCITY SETPOINTS. AS THE ROOM TEMPERATURE FALLS,
THE VELOCITY SHALL BE RESET DOWNWARD TO A MINIMUM COOLING CFM. ON A CONTINUED FALL IN ROOM TEMPERATURE,

THE HOT WATER VALVE SHALL BE MODULATED OPEN TO THE COIL, AND THE AIR VELOCITY SHALL GRADUALLY INCREASE TO THE HEATING MAXIMUM (ADJUSTABLE)

TO SATISFY THE ROOM TEMPERATURE REQUIREMENT. UPON RISE IN SPACE TEMPERATURE ABOVE SETPOINT, THE REVERSE SHALL OCCUR.

THE TERMINAL UNIT CONTROLS SHALL BE ELECTRICALLY OPERATED DDC AND SHALL BE PROVIDED BY THE CONTROL SYSTEM MANUFACTURER. THE CONTROLS
MANUFACTURER SHALL SHIP THE UNIT CONTROLS TO THE TERMINAL UNIT MANUFACTURER FOR MOUNTING AT THE FACTORY. ALL COSTS INCLUDING
THE COST OF MOUNTING THESE CONTROLS SHALL BE BORNE BY THE MECHANICAL CONTRACTOR. THE TERMINAL UNIT HOT WATER VALVE SHALL BE FURNISHED
BY THE CONTROLS MANUFACTURER AND MOUNTED IN THE PIPING BY THE MECHANICAL CONTRACTOR.

COOLING
MAX.

POINT LIST

HARDWARE

SOFTWARE

OUTPUT

INPUT

ALARMS

DIGITAL

ANALOG

DIGITAL

ANALOG

DIGITAL

ANALOG

BAS FUNCTIONS

SYSTEM:
VAV BOXES

CONTROL RELAY

SOLENOID
CONTACTOR

POINT DESCRIPTION

PNEUMATIC TRANSDUCER
ELECTRICAL TRANSDUCER

ELECTRIC MOTOR

PRESSURE SWITCH
FLOW SWITCH

SWITCH CLOSURE
AUXILIARY CONTACT

TEMPERATURE

RELATIVE HUMIDITY
PSig, PSia, PSid
FT-CANDLES

FLOW

AMPS

EQUIPMENT STATUS
MAINTENANCE

HIGH LIMIT
LOW LIMIT

RUN TIME

SCHEDULED START/STOP
OPTIMUM START/STOP
DUTY CYCLING

DEMAND LIMITING

DAY/NIGHT SETBACK

ECONOMIZER

HOT WATER BOILER OPTIMIM.

STEAM BOILER OPTIMIZATION
HW OA RESET

VENTILATION/RECIRCULATION
TEMPERATURE CONTROL
ENTHALPY

HOT/COLD DECK RESET
REHEAT COIL RESET

CHILLER OPTIMIZATION
CHILLED WATER RESET

CONDENSER WATER RESET
CHILLER DEMAND LIMIT

VAV CONTROL

LIGHTING CONTROL

SMOKE

ROOM SENSOR

o

o

PRIMARY AIR VALVE

o

o

HOT WATER VALVE

DISCHARGE TEMP.

BY CONTROLS
CONTRACTOR —

ETHERNET
LAN/WAN BY DIV 28.
LvC

MECHANICAL ROOM

/>LOCATE IN LEVEL O

BAS
SERVER

JACE 8000
CONTROLLER

BAS
PANEL

BYAT

OWNER

PROVIDED AND J
INSTALLED BYCONTRACTOR

DETAIL IS DIAGRAMMATIC ONLY.
REFER TO SPECIFICATIONS FOR
SPECIFIC SCOPE OF WORK.

SYSTEM ARCHITECTURE

BAS PANEL (PROVIDE ALL

SOFTWARE AS REQUIRED TO
COMMUNICATE BETWEEN SERVER AND
ASSOCIATED CONTROLLERS, TYP.)

2-WIRE SHIELDED
@ BACNET TRUNK (LAN)

/ TO ALL BUILDING DEVICES

NOT TO SCALE

CONTROL NOTES

1. THE CONTROLS CONTRACTOR SHALL COORDINATE COMPATIBILITY OF THIS BUILDING CONTROLS WITH ECSU. TRANE CONTROLS

IN THE SYSTEM USED ON CAMPUS.

2. SYSTEM GRAPHICS SCREENS SHALL INCLUDE THE FOLLOWING:

A) CURRENT SYSTEM STATUS (I.E. ON/OFF, OCCUPIED/UNOCCUPIED, ETC.), LAST START/STOP TIME AND DATE, INDICATION OF
CURRENT EQUIPMENT STATUS (FANS, COMPRESSORS, PUMPS, BOILERS, CHILLERS, ELECTRIC DUCT HEATERS, RETURN AIR
TEMPERATURE, DAMPER POSITION IN % OPEN OR CLOSED, DEHUMIDIFICATION SET POINT RETURN AIR TEMPERATURE, OUTSIDE AIR

TEMPERATURE, ETC.).

B) THE WEB-BASED INTERFACE SHALL PROVIDE THE FOLLOWING SCREENS (OR VIEWS) AND THE INDICATED FUNCTIONALITY FOR EACH:

LOGON SCREEN--ALLOWS THE USER TO ENTER HIS OR HER USER NAME AND PASSWORD FOR LOGGING INTO THE SYSTEM.
SYSTEM VIEW--PROVIDES THE FOLLOWING THREE PANELS: BROWSER--THE USER CAN BROWSE THE AVAILABLE SERVER(S) AND
VIEW THE RANGES OF INFORMATION (EMS DATA POINTS) ASSOCIATED WITHIN EACH.

ITEMS--THE PANEL DISPLAYS THE ITEMS (EMS DATA POINTS) ASSOCIATED WITH THE SERVER SELECTED IN THE BROWSER PANEL.
OPERATION--DISPLAYS THE OPERATION AND ITS VALUE ASSOCIATED WITH THE ITEM SELECTED IN THE ITEMS PANEL, AND ALLOWS

AUTHORIZED USERS TO MODIFY THE ITEM OR TO ADD THE ITEM TO A SUMMARY

3. WIRE MANUAL RESET FREEZESTAT TO SHUT-DOWN FAN WITH ONE CONTACT AND ALERT THE BAS WITH A SECOND CONTACT.
4. MOUNT STATIC PRESSURE SENSORS 2/3 DOWN THE LONGEST DUCT RUN. (1 PER FLOOR). CONTROLS SHALL CONTROL TO TAB CRITICAL ZONE.

5. THE HIGH PRESSURE CUT-OUT SERVES AS A HIGH LIMIT DEVICE. HARD-WIRE THIS TO STOP THE SUPPLY FAN WITH ONE SET

OF CONTACTS, AND ALERT THE BAS WITH THE OTHER CONTACT.

6. DIFFERENTIAL DUCT STATIC PRESSURE SENSOR. THE LOW PRESSURE TAP SHALL BE IN THE OCCUPIED SPACE AND THE HIGH
PRESSURE TAP SHALL IN THE SUPPLY DUCT. THIS VALUE SHALL BE SAMPLED EVERY SECOND. THE AVERAGE OF LAST 30

SAMPLES SHALL BE USED FOR CONTROL.

7. HARD-WIRE SMOKE DETECTOR TO SHUT DOWN THE FAN WITH ONE CONTACT AND ALERT THE BAS WITH THE OTHER.

8. ELECTRIC WIRING

a. THEBAS CONTRACTOR SHALL FURNISH AND INSTALL ALL ELECTRICAL CONTROL AND INTERLOCK

WIRING REQUIRED FOR THE DDC SYSTEM.

b. THE WIRING FOR THE DDC SYSTEM SHALL BE PLENUM RATED CABLE EXCEPT IN MECHANCIAL ROOMS, WALLS AND EXPOSED

AREAS WHERE WIRING IS PROVIDED IN CONDUIT.

POWER LINE CARRIER DEVICES OR RF SIGNALING DEVICES MAY NOT BE USED. ALL

SYSTEM COMPONENTS AND SENSORS SHALL BE HARD WIRED.

9. GENERAL: INDIVIDUAL AIR HANDLING UNITS, VAV UNITS, FANS, ETC. SHALL
OPERATE AS DESCRIBED IN THE CONTROL SEQUENCE: THE POINTS LIST IS SHOWN AS A REFERENCE
FOR MINIMUM REQUIREMENTS AND SHALL NOT BE CONSTRUED TO BE AN ALL EXCLUSIVE LIST OF POINTS

TO BE MONITORED AND CONTROLLED.

10. AIR FLOW MONITORING STATION

A 4-20 MA TRANSMITTER SHALL BE LOCATED AT THE AIR FLOW MONITORING STATION. THIS TRANSMITTER'S OUTPUT SHALL BE
PROPORTIONAL TO VELOCITY. THIS VELOCITY SHALL BE USED ALONG WITH THE DUCT AREA TO CALCULATE CFM.

11. ALL TERMINAL UNITS SHALL BE DDC, |.E.: BOX DAMPER CONTROLS, REHEAT COIL VALVES AND DIGITAL ROOM TEMPERATURE
SENSORS. ALL AIR HANDLING UNITS SHALL HAVE DDC CONTROL DEVICES, L.E.: CHILLED WATER VALVES,
RETURN AIR, OUTSIDE AIR AND RELIEF/EXHAUST AIR DAMPERS WIRED BACK
TO A COMMON TERMINAL STRIP USING SPECIFIED SENSORS AND WIRING.

12. THE CONTRACTOR SHALL CONNECT THE FACILITY INTEGRATOR INTO THE PROVIDED TERMINAL STRIPS TO MONITOR AND PROVIDE
LOOP CONTROL FOR EACH LOCAL LOOP, |.E.: COLD DECK CONTROL, MIXED AIR CONTROL.

THE BAS CONTRACTOR SHALL WRITE AND IMPLEMENT ALL PROGRAMMING STRATEGIES.
13. AIR HANDLING UNITS SHALL DE-ENERGIZE WHEN FACP DETECTS SMOKE AT EITHER CEILING MOUNTED SMOKE DETECTORS OR

BY DUCT MOUNTED SMOKE DETECTORS.
14. THE CONTROL SYSTEM COMPONENTS SHALL BE BACNET COMPATIBLE.

15. WIRING BETWEEN INDOOR MINI SPLIT & OUTDOOR UNIT SHALL BE PROVIDED BY M.C. INCLUDING CONTROL WIRING. ALL ROOMS SERVED BY SPLIT
SYSTEMS SHALL HAVE A SECOND THERMOSTAT TO MONITOR ROOM TEMPERATURE. AN ALARM SHALL BE SENT TO THE BAS UPON A

TEMPERATURE OF 85 DEG F (ADJ) OR HIGHER.

16. TEMPERATURE SENSORS USED FOR TEMPERATURE CONTROL SHALL BE WALL MOUNTED, TAMPER PROOF STAINLESS STEEL FLAT PLATE SENSORS

WITH TAMPER PROOF SCREWS SEALED IN AIRTIGHT BOXES.

DP DIFFERENTIAL PRESSURE DIFFERENTIAL PRESSURE CONTROLLER/SENSOR
TRANSMITTER VFD VARIABLE FREQUENCY DRIVE
E'T ZEEMSII§IL1J'$E TRANSMITTER PSIA  POUNDS PER SQUARE INCH - ABSOLUTE
T TEMPERATURE PSIG  POUNDS PER SQUARE INCH - GAUGE
PSID  POUNDS PER SQUARE INCH - DIFFERENTIAL
E Eﬁ:IIE:SESRUET\II'EI'IAL AUX MOTOR AUXILIARY CONTACTS
S STATIC POT PORTABLE OPERATORS TERMINAL (BY OWNER)
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A ANALOG
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o) OUTPUT
TEMPERATURE TRANSMITTER CONNECTED
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HARDWARE SOFTWARE
OUTPUT INPUT ALARMS
BAS FUNCTIONS
DIGITAL | ANALOG DIGITAL ANALOG DIGITAL | ANALOG
w =
o S
| =
el o o) S3 |-
Eé 5 > [%2] 5§ S §§ (:}j"_
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SYSTEM: > AE: e B 5 E 2 oF 28 Z48 f
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POINT DESCRIPTION
HOT WATER HEATER (2) o NEE o o
SPLIT SYSTEM UNITS o o[ o o
EXHAUST FANS o NE o o
FAN COIL UNITS o o oo o o

A TEMPERATURE SENSOR IN THE MAIN SUPPLY PIPE SHALL MONITOR AND DISPLAY THE DOMESTIC HOT WATER TEMPERATURE. TYPICAL FOR EACH HOT

WATER LOOPS.

MINI-SPLIT DEDICATED COOLING UNITS (SSI/SSO)

THE MANUFACTURER PROVIDED THERMOSTAT SHALL CONTROL THE SETPOINT AND OPERATION OF THE SPLIT SYSTEM. A SECOND THERMOSTAT SHALL BE INSTALLED IN
EACH SPACE SERVED BY A SPLIT SYSTEM TO MONITOR TEMPERATURE. AN ALARM SHALL BE SENT TO THE BAS UPON A TEMPERATURE MEASURED AT 85 DEF F (ADJ) OR

HIGHER.

HOT WATER UNITS

EACH UNIT SHALL OPERATE FROM A WALL MOUNTED THERMOSTAT/SENSOR. TWO-WAY HOT WATER CONTROL VALVES SHALL MODULATE TO MAINTAIN

THERMOSTAT/SENSOR SETPOINT. UNIT HEATER SHALL ENERGIZE UPON A TEMPERATURE OF 60 DEG F OR LESS. THE HOT WATER VALVE AND FAN SHALL OPERATE

TO MAINTAIN 65 DEG F IN THE SPACE. THE BAS PANEL TO MONITOR STATUS AND ALLOW SETPOINT ADJUSTMENT. AN ALARM SHALL BE SENT IF THE ROOM
TEMPERATURE DROPS BELOW 55 DEG F.

ELECTRIC WALL MOUNTED UNIT HEATERS

ON SETPOINT SHALL BE 65 DEG F.

A SEPARATE THERMOSTAT SHALL BE INSTALLED IN THE FIRE RISER ROOM TO MEASURE ROOM TEMPERATURE AND ALARM AT THE BAS UPON
DETECTION OF A TEMPERATURE OF 50 DEF F OR LESS.

EXHAUST FANS SERVING ELECTRICAL ROOMS

FANS SHALL BE CONTROLLED BY A WALL MOUNTED THERMOSTAT. FAN SHALL ENERGIZE WHEN THERMOSTAT.

EXHAUST FANS SERVING TOILET ROOMS

FAN SHALL BE ENERGIZED FROM BAS SYSTEM AND OPERATE DURING OCCUPIED MODES. PROOF OF OPERATION SHALL BE PROVIDED.

REQUIREMENTS FOR MONITORING CONTROL OF
DIVISION 22, 26 AND 28 EQUIPMENT VIA BAS

b. HOT WATER RETURN PUMPS
- PUMP ON/OFF: SCHEDULE BY OWNER

¢. STORM WATER DRAINAGE PUMPS
- PUMP OPERATION: STATUS

ALARM WHEN COMMANDED RUN TO AND PUMP
FAILS TO ENERGIZE.

d. DOMESTIC WATER BACKFLOW PREVENTERS

- ALARM UPON WATER DETECTION IN DISCHARGE OF
SAFETY RELIEF VALVE. INTERLOCK WITH CONTROL
SYSTEM PROVIDED BY BACKFLOW MANUFACTURER.

ITEM DESCRIPTION REFER TO SECTION REMARKS
LIGHTING ALLOW FOR MONITORING AND 260937 COORDINATE CONNECTION AND POINT
CONTROL REMOTE CONTROL VIA LON TYPE WITH DIVISION 26 CONTRACTOR.
SYSTEM WORKS OR BACNET OVER
ETHERNET INTERFACE
ATS MODBUS 485 INTERFACE: 263200 ACCOMPLISH VIA AUXILIARY CONTACS
FURNISHED WITH ATS
STATUS: -SWITCH IN NORMAL POSITION (AUTOMATIC
-SWITCH TRANSFERED TO TRANSFER
EMERGENCY POSITION SWITCHES)
ALARMS: -LOSS OF NORMAL POWER
ELECTRICAL EMERGENCY GENERATOR COORDINATE CONNECTION AND POINT
SYSTEMS TYPE WITH DIVISION 26 CONTRACTOR.
STATUS
FAULT
PLUMBING a. SUMP PUMP FOR EACH ELEVATOR PIT COORDINATE CONNECTION AND POINT
SYSTEMS - PUMP OPERATION: STATUS TYPE WITH DIVISION 22 CONTRACTOR.

REFER TO PLUMBING FOR MORE
INFORMATION.
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CAMPUS HOT WATER °F %RH KW o
DISTRIBUTION SYSTEM -
STRIBUTION SYS CONTROL PANEL  (Al) T
ffffffffff TCV-B L
: I el oW [T
\ > 5 T B OUTDOORS PROVIDE CURRENT TRANSFORMER AHU
1 ON PRIMARY AND SECONDARY
| IN MAIN SWITCHBOARD (ALL 3 LEGS). BUILDING
X | WIRE TO TRANSDUCER FOR INPUT TO BAS. | KW ‘
|
MAMAC | |
y| PR262 | 3 3 - FROM TERMINAL UNITS
G | Lo ' & UNIT HEATERS H
T
3 | XD Qg, CHWR |
| CV-5 ) ) 227 WEST TRADE STREET, SUITE 700
Y | FLOW L L - CHWS CHARLOTTE, NORTH CAROLINA 28202
| METER (FM-3) | :
| X TEL. 704.333.6686 FAX. 704.333.2926
A e LH d‘ g o _ X X WWW.LS3P.COM
| hd <T>2
! | LOCATED ON
|
LEVEL 3 T
| ! MAMAC /@T e %o
S R | CV-6 PR262 ~ ~ 2 e 00 o
\ D@ a _| C @ ®
| — o |5 o |5 FM-1 Y )
| - 4 T |z T |z L Py
| > > 2
| cv-4 = = 3= Compan:
w X ) —MAMAC :
} HWP HwWP g ;OC}{« PRe02 CMTALi No. C-4556
| T DP icense No. C-
| B i
|
| | | |
| | o FLOw X FROM CENTRAL T 7 W,
| | | | METER (FM-4) CAMPUS SYSTEM CHWS \\\\\\\"“;\ CAROII”I"'/
} | | | 1 \\\‘ O?\ e (//l/ "r,’
| A R S Al TO S 5%,
- 8 - 3 CHWR S 3
i S NI CENTRAL 5 E
I VFD ‘ | ‘ 4 CAMPUS :: I §
| ) ) ) CAMPLS :
| | | | CONTROL PANEL : K
Al (A) (a0} (A} (a) (A) (a0 Al) Do) (b)) (a0) (O) (DO) (A Al) Do) (ar) (Al X2 & &
e
4-20 °F 010 POS FLOW °F 420 4-20 START/ ON 420 010 0-10 FLOW °F  0-10 °F PSI &S L, 0\3?;\\\‘
MA VDC MA MA STOP OFF MA VDC VDC VDC 223.040.01  nugyyynann® 5/8/2025
HOT WATER SYSTEM PROCESS DIAGRAM AT FLow: F
MA
COPYRIGHT 2024 ALL RIGHTS RESERVED. PRINTED OR
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POINTLIST CHILLED WATER SYSTEM PROCESS DIAGRAM (TYPICAL EACH BUILDING)
HARDWARE SOFTWARE o7 TO SOALE
OUTPUT INPUT ALARMS
BAS FUNCTIONS
DIGITAL | ANALOG DIGITAL ANALOG DIGITAL| ANALOG CHILLED WATER SEQUENCE OF OPERATION POINT LIST
L : Site chilled water is distributed from the central energy plant and is supplied to individual buildings through Primary-Secondary
z s
E(f ” ®) S - [ pumping loops at 44 deg F (T2). Differential Pressure Transmitter DP-1 will transmit process value to central energy plant HARDWARE SOFTWARE
v % L o LT: - = E Lc'o" secondary pumping variable speed drive. Differential pressure to building bridge (DP-1 value) will be maintained at 20' (adj.). OUTPUT INPUT ALARMS
HQ Sw Cla 22 5 RE zLEe BAS FUNCTIONS
B335 0|5 alEl W S0 |Gluxis When the air handler i g hanical cooling. the chilled bridae shall b ed by the BAS. The ai DIGITAL | ANALOG DIGITAL ANALOG  |DIGITAL| ANALOG
0 27 - 5 5> » 210 5 S= i == » en the air handler is on and requiring mechanical cooling, the chilled water bridge shall be energized by the . The air
> 8 %) Z |0 O &_l |<£ E |:_3 9(: () o< ) 8 Xl % w ﬁ 74 ",'_J o 8 handling unit chilled water control valve shall open and modulate to maintain discharge air temperature at the AHU. " ]
SYSTEM: z CEEg 5E_3%% MEE <) EkloZEE Bu SZeo, =%EZ_E O 3 z\2
HOT WATER o ¢ oS 88 218 5D, |CL> ) 2 SZs w AT g i Elklx|20/5 BAS shall monitor and record flow through the BTU meter. L 0 El El= I w
1 =O L = T | Z wn|id= o o= 7] w e o L < = 0
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HWP-1-01 / HWP-2-01 X X X X X x| x| [x[xIx| [x 3552 %% C= 0 é“ﬁ%g’ Uz |53/ 5%%%5§§§558m;§10%m%gm O
HWP-1-02 / HWP-2-02 X X X X x|x| [x|x|[x] [x SRR AETEE 1552z 0lE === 8§>§Zzpﬁ§g$§(éé“§”§%§o§é I J >
CAMPUS LOOP DIFFERENTIAL PRESSURE X X | X 5065 4% E9:=3=z EE&T)I—'QEO% 9135 (I)gSw:S%EEOéF—JOEEEOf?(QE — =
T-1 RETURN TO CAMPUS X XX X POINT DESCRIPTION O|®»|O|m| |WL|> QL < < (= Q|| |<|W il »n|oolao|W|>|F|wW|T »w| I|T|o|0|0|0|>|Id|n O : £
T-2 SUPPLY FROM CAMPUS X X | X X @)
T-3 RETURN FROM BUILDING X XX X CAMPUS LOOP DIFFERENTIAL PRESSURE X X | X O m <
T-4 SUPPLY TO BUILDING X X | X X X T-1 RETURN TO CAMPUS X X|X X e
TCVB X X X X T-2 SUPPLY FROM CAMPUS X XX X I o S
HW BTU METER (CAMPUS LOOP) X X T-3 RETURN FROM BUILDING X X | X X Z N N Q
T-4 SUPPLY TO BUILDING X X | X X 0 w g 9
OUTSIDE AIR X| X X ° N
PIPING PRESSURE X X | X CHW BTU METER (CAMPUS LOOP) X X w E g (\Il
— & 8
BUILDING X OUTSIDE AR X | X F 2 N O
BUILDING LOOP DIFFERENTIAL PRESSURE X X | X PIPING PRESSURE X XX ) s T
HW BTU METER (BUILDING LOOP) X X < % 8 w
BUILDING X w o 5 3
STANDARD HOT WATER BRIDGE CONTROL BUILDING LOOP DIFFERENTIAL PRESSURE X XX — = 8 &
CHW BTU METER (BUILDING LOOP) X X ( , > - o :
BRIDGE SEQUENCE OF OPERATION o O
W< £ §3
~ (/2] |

Site hot water is distributed from the central energy plant and is supplied to individual buildings through Primary-Secondary-Tertiary pumping loops at 180 deg
F (T2). Differential Pressure Transmitter DP-3 shall transmit process value to the energy plant secondary pumping variable speed drive. Differential pressure
to building bridge (DP-3 value) shall be maintained at 20' (adj.).

>
5
o]
m

DESCRIPTION

When any air handler is on and requiring mechanical heating, the hot water bridge shall be energized by the "BAS". The air handling unit and/or terminal unit
hot water control valves shall operate independently from the bridge controls system. Bridge hot water valve TCV-B control loop shall modulate TCV-B to
maintain a constant bridge hot water return temperature T1 of 150 deg F (adj). TCV-B control loop allows override of T1 control under the following conditions:
1. On a 15% rise in bridge hot water flow rate (FM-3) above tertiary loop hot water design flow rate (adj), TCV-B control by T1 shall be overridden and
TCV-B shall modulate to control maximum bridge flow rate at the tertiary design flow rate. Alarm to FMCS front end. On a call from T1 to further
modulate TCV-B closed, control will revert to T1.

Operational mode showing BRIDGE (ON)(OFF), DE-COUPLED or COUPLED shall be displayed on graphical summary page, hot water system schematic
page and hot water details page.

DE-COUPLED OPERATION

"De-Coupled" mode is normal operation. Pump bypass valve CV-4 is CLOSED, pump isolation valves CV-6 are OPEN, and the common loop (de-coupler)
valve CV-5 is OPEN.

When any air handler is on and requiring mechanical heating, the hot water bridge shall be energized by the "FMCS" and building hot water pumps CP-3 and
CP-4 VFD's shall energize and ramp up lead pump to maintain the building hot water system differential pressure DP-3 set point (adj.). When lead pump VFD
reaches 100% for 15 minutes, lead pump ramps down and the lag pump is started and both pumps operate at the same speed to maintain DP-4 set point. As
D.P. rises, the speed of both pumps is reduced. When both pumps are operating at less than 45% speed for 15 minutes, the lag pump is stopped. The "lead"
and "lag" pumps are alternated on a weekly basis. Alarm and operating data from the VFD's is input to the "FMCS" through a software interface.

COUPLED OPERATION

"Coupled"” mode must be manually initiated by operator input through the BAS front-end. The BAS shall initiate "coupled” operation. (Facilities Management
Control system) will index pump bypass valve OPEN, tertiary pumps OFF, pump isolation valve CLOSED, and the common loop (decoupler) valve CLOSED.

On low temperature alarm from coupled building system, FMCS will notify University Operations by text and email and graphic indication that coupled mode
has failed and system should be reset to "de-coupled" mode. Reset must be manually initiated by operator input through the BAS front-end.
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MULTIPLE-ZONE VAV AIR HANDLING UNIT WITH INTEGRAL RETURN FAN

CONTROLS DIAGRAM (PRE-HEAT COIL/COOLING COIL)

CONTROLS POINTS LIST HARDWIRED | HARDWIRED BACNET NETWORK
OUTPUT INPUT READ/WRITE VALUE WIRED |(CRITICAL| MAINT. | SCHED. | TREND |GRAPHIC| NOTES
NUM | DESCRIPTION DO AO DI Al BR BW DV AV | SAFETY | ALARM |REPORT
01 | UNIT START/STOP [ ° ° °
02 | SHARED OUTDOOR AIR MEASURED TEMPERATURE ° ° [ 2
03 | SHARED OUTDOOR AIR MEASURED HUMIDITY ° ° [ 2
04 | SHARED OUTDOOR AIR CALCULATED ENTHALPY ° ° [ 2
05 | SHARED OUTDOOR AIR CARBON DIOXIDE LEVEL ° ° [ 2
06 | OUTDOOR AIRFLOW MEASUREMENT ° ° °
07 | MIN OUTDOOR AIR DAMPER POSITION COMMAND ° . [ 4
08 | MIN OUTDOOR AIR DAMPER POSITION FEEDBACK [ ° °
09 | MAXOUTDOOR AIR DAMPER POSITION COMMAND ° . [ 4
10 | MAX OUTDOOR AIR DAMPER POSITION FEEDBACK ° ° °
11 | RETURN AIR DAMPER POSITION COMMAND ° ° [ 4
12 | RETURN AIR DAMPER POSITION FEEDBACK [ ° °
13 | RELIEF AIR DAMPER POSITION COMMAND ° ° [ 4
14 | RELIEF AIR DAMPER POSITION FEEDBACK ° °
15 | RETURN AIR PLENUM PRESSURE ° °
16 | RETURN FAN HIGH PRESSURE CUTOUT SWITCH ) ) 7 ° ° 1
17 | RETURN FAN RUN COMMAND [ ° °
18 | RETURN FAN SPEED COMMAND ° ° °
19 | RETURN FAN "RUNNING" STATUS 2,3 8 . °
20 | RETURN FAN VFD "FAULT" STATUS 1 . °
21 | RETURN AIR AIRFLOW MEASUREMENT [ ° °
22 | RETURN AIR TEMPERATURE [ 4,5 . °
23 | RETURN AIR HUMIDITY ) 13 ° °
24 | RETURN AIR CARBON DIOXIDE LEVEL [ 14 . °
25 | RETURN AIR SMOKE DETECTOR ) [ 11 . ° 1
26 | NOT USED
27 | MIXED AIR TEMPERATURE MEASUREMENT 4,5 . °
28 | PRE-HEATING HOT WATER VALVE POSITION FEEDBACK °
29 | PRE-HEATING HOT WATER COIL VALVE CONTROL ° . [ 4,5
30 | NOT USED
31 | FREEZE STAT ) ) 10 ° ° 1
32 | PRE-HEATING COIL LEAVING AIR TEMPERATURE 5 . °
33 | COOLING CHILLED WATER VALVE POSITION FEEDBACK ° °
34 | COOLING CHILLED WATER COIL VALVE CONTROL ° . [ 4,5
35 | COOLING COIL LEAVING AIR TEMPERATURE [ 4 . °
36 | NOT USED
37 | NOT USED
38 | NOT USED
39 | SUPPLY FAN LOW PRESSURE CUTOUT SWITCH [ [ 6 ° ° 1
40 | SUPPLY FAN RUN COMMAND [ ° °
41 | SUPPLY FAN SPEED COMMAND ° ° °
42 | SUPPLY FAN "RUNNING" STATUS 2,3 8 ° °
43 | SUPPLY FAN VFD "FAULT" STATUS 1 ° °
44 | SUPPLY FAN AIRFLOW MEASUREMENT [ ° °
45 | SUPPLY FAN HIGH PRESSURE CUTOUT SWITCH [ [ 7 . ° 1
46 | SUPPLY AIR TEMPERATURE 4,5 ° °
47 | SUPPLY AIR HUMIDITY ° °
48 | SUPPLY AIR SMOKE DETECTOR ) [ 11 ° ° 1
49 | DISCHARGE DUCT PRESSURE ° °
50 | BUILDING SPACE PRESSURE ° °
51 | FIRE ALARM INTERLOCK ) 12 ° ° 1
DO AO DI Al BR BW

DPT

Al F-DISCHARGE DUCT PRESSURE

49

SUPPLY AIR

DPS| |FIRE

' Al FBUILDING SPACE PRESSURE

50

| 1 51— DI -FIRE ALARM INTERLOCK

REFER TO SEQUENCE OF OPERATION

DIAGRAM AND POINTS LIST NOTES (REFER TO DIAGRAM AND POINTS LIST)

1

[e2R NG B I~ NN § \S)

SAFETY HARDWIRED IN SERIES TO ALLOW FANS TO RUN
VALUE SHARED ACROSS THE CONTROLS NETWORK
NOT USED

DAMPER OPERATOR NOT LINKED PHYSICALLY OR ELECTRICALLY TO ANY OTHER DAMPER

PROVIDE EQUAL PERCENTAGE FLOW CONTROL VALVE

REFER TO SCHEDULE FOR WHETHER OR NOT COIL VALVES ARE 2-WAY OR 3-WAY TYPE

POINTS LIST CRITICAL ALARM AND MAINTENANCE REPORT TEXT (REFER TO POINTS LIST "CRITICAL ALARM" AND "MAINT. REPORT" COLUMNS)
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1 VFD GENERAL FAULT
2 FAN COMMANDED TO RUN BUT NOT RUNNING
3 FAN NOT COMMANDED TO RUN BUT RUNNING
4 LOW TEMPERATURE
5 HIGH TEMPERATURE
6 LOW PRESSURE
7 HIGH PRESSURE
8 SENDS A MAINTENANCE REPORT WHEN RUN TIME EXCEEDED
9 NOT USED
10 | FREEZE STATUS
11 | DUCT SMOKE DETECTOR STATUS
12 | SPACE FIRE ALARM STATUS
13 | HIGH HUMIDITY STATUS
14 | NOT USED
CONTROLS ABBREVIATIONS
AFMS AIR FLOW MEASURING STATION
Al ANALOG IN
AO ANALOG OUT
BR BACNET READ
BW BACNET WRITE
CHWR CHILLED WATER RETURN

CHWS CHILLED WATER SUPPLY

CARBON DIOXIDE SENSOR
DIGITAL IN

DIGITAL OUT

DIFFERENTIAL PRESSURE TRANSMITTER
EXHAUST AIR
ELECTRONICALLY COMMUTATED MOTOR
EXHAUST FAN

FLOW MEASUREMENT

FREEZE STAT

HUMIDITY SENSOR

HIGH PRESSURE SWITCH

HOT WATER RETURN

HOT WATER SUPPLY

LOW PRESSURE SWITCH
MOTOR OPERATED ACTUATOR
NORMALLY CLOSED
NORMALLY OPEN

OUTDOOR AIR
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AIR HANDLER CONTROL - GENERAL NOTES

THIS PROJECT INCLUDES A THIRD-PARTY COMMISSIONING AGENT CONTRACTED BY THE OWNER. THE MECHANICAL AND CONTROLS
CONTRACTOR SHALL COORDINATE WITH THE OWNER’S COMMISSIONING AGENT AND PROVIDE ALL THE NECESSARY TIME, MATERIALS,
AND PROCEDURES REQUIRED FOR A FULLY COMMISSIONED PROJECT.

THE OUTDOOR AIR TEMPERATURE AND HUMIDITY SHALL BE MEASURED IN ONE LOCATION AND SHARED TO EACH AIR HANDLING UNIT.

THE SMOKE DETECTORS SHALL BE FURNISHED AND POWERED BY THE ELECTRICAL CONTRACTOR, INSTALLED BY THE MECHANICAL
CONTRACTOR, AND WIRED TO THE CONTROL PANEL BY THE CONTROLS CONTRACTOR.

THE CONTROL PANEL SHALL BE CAPABLE OF OPERATING THE UNIT WHEN THE CONNECTION TO THE BAS IS LOST. THE ECONOMIZER
OPERATION SHALL NOT BE AVAILABLE WHEN THE CONNECTION TO THE BAS IS LOST AND THE CURRENT OUTDOOR AIR TEMPERATURE
IS NOT KNOWN. CONTROL PANEL SHALL INCLUDE 48 HOUR BATTERY POWER.

WHERE A UNIT MAY HAVE A FAN ARRAY, THAT FAN ARRAY IS STILL REFEREED TO IN THE SEQUENCES AS ONE SINGULAR FAN, FOR
EXAMPLE: “SUPPLY FAN.”

THE INSTALLATION AND PERFORMANCE OF THE CONTROLS SYSTEM IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR. ALL
ITEMS SHOWN ON THE CONTROL DIAGRAMS, POINTS LISTS, AND / OR REQUIRED BY THE SEQUENCES THAT ARE NOT INSTALLED BY
THE CONTROLS OR MECHANICAL CONTRACTORS SHALL BE INSTALLED BY THE GENERAL CONTRACTOR.

CONTROLS SEQUENCE OF OPERATION

REFER TO THE ASSOCIATED CONTROL DIAGRAM.
MULTIPLE-ZONE VAV AIR HANDLING UNIT WITH RETURN FAN.

MZ-VAV-AHU-RF-HWPHC-CHWCC-SF.

SUPPLY FAN SPEED

THE SUPPLY FAN SPEED SHALL MODULATE TO MAINTAIN THE DISCHARGE DUCT PRESSURE SETPOINT. THE DISCHARGE DUCT PRESSURE
SENSOR SHALL BE LOCATED 60% TO 80% DOWNSTREAM OF THE AIR HANDLING UNIT OR AS SHOWN ON THE PLANS.

RETURN FAN SPEED

THE RETURN FAN SHALL RUN AS REQUIRED TO MAINTAIN THE ASSOCIATED PRESSURE CONTROL ZONE AT THE SETPOINT. THE RETURN FAN
SHALL BE OFF, AND THE RETURN FAN ISOLATION DAMPER SHALL BE CLOSED WHEN THE SUPPLY FAN IS OFF. DETERMINE RETURN FAN STATUS
THROUGH A CURRENT SENSOR. IF THE FAN FAILS AS COMMANDED, GENERATE AN ALARM.

SINGLE SPACE PRESSURE CONTROL LOOP FOR EACH PRESSURE ZONE SHALL MODULATE, FROM 0-100%, TO MAINTAIN THE BUILDING
PRESSURE AT A SETPOINT, INITIALLY SET TO 0.05 IN. WG (ADJ ). UPON A RISE IN SPACE DIFFERENTIAL PRESSURE ABOVE THE SETPOINT, THE
LOOP SHALL INCREASE. AS THE SPACE DIFFERENTIAL PRESSURE FALLS BELOW THE SETPOINT, THE

LOOP SHALL DECREASE.

FAN START: WHENEVER ZONE PRESSURE EXCEEDS SETPOINT FOR MORE THAN 2 MINUTES (ADJ.), THE RELIEF FAN
ISOLATION DAMPER SHALL OPEN AND THE RELIEF FAN SHALL START UPON PROOF THAT THE DAMPER IS FULLY OPEN AS
VERIFIED BY THE DAMPER END SWITCH.

FAN STOP: THE RELIEF FAN SHALL STOP WHENEVER THE BUILDING PRESSURE IS BELOW 0.03 "W.C (ADJ.) AND THE
ZONE PRESSURIZATION LOOP OUTPUT HAS BEEN AT 0% FOR 5 MINUTES (ADJ.). THE RELIEF FAN ISOLATION DAMPER
SHALL CLOSE 60 SECONDS AFTER THE RELIEF FAN STOPS.

FAN SPEED SIGNAL SHALL BE EQUAL TO THE SPACE PRESSURE LOOP OUTPUT BUT NO LESS THAN THE MINIMUM SPEED,
INITIALLY SET AT 15% (ADJ.).

ZONE PRESSURE SETPOINT SHALL BE VERIFIED AND DETERMINED BY TAB. IF DP SENSOR SIGNAL GOES TO NEGATIVE OR
INFINITY, GENERATE AN ALARM AND STOP THE FAN.

SUPPLY AIR TEMPERATURE SETPOINT RESET

Elizabeth City
State University

[S3P

227 WEST TRADE STREET, SUITE 700
CHARLOTTE, NORTH CAROLINA 28202
TEL. 704.333.6686 FAX. 704.333.2926

WWW.LS3P.COM
THE SUPPLY AIR TEMPERATURE SETPOINT SHALL VARY BASED ON THE OUTDOOR AIR TEMPERATURE.
UNIT OPERATION AS THE OUTDOOR AIR VARIES BETWEEN 40°F (ADJ.) AND 80°F (ADJ.) THE SUPPLY AIR TEMPERATURE SETPOINT SHALL RESET LINEARLY
THE UNIT SHALL BE ENABLED TO RUN FROM THE BUILDING AUTOMATION SYSTEM (BAS) BASED ON AN OCCUPIED AND UNOCCUPIED BETWEEN 60°F (ADJ.) AND 52°F (ADJ.). e %o
SCHEDULE OR MANUALLY BY A CONTROLS SYSTEM OPERATOR (CSO). SUPPLY AIR TEMPERATURE L C M T e
® eo_+0
DURING MANUAL OVERRIDE CONTROL ALL SAFETIES SHALL REMAIN OPERATIONAL. THE COOLING COIL CONTROL VALVE OPERATION, THE PRE-HEATING COIL CONTROL VALVE OPERATION, OR THE ECONOMIZER OPERATION °g0

UNIT NOT POWERED SHALL MAINTAIN THE SUPPLY AIR TEMPERATURE SETPOINT.

WHEN THE UNIT IS NOT POWERED, THE FANS WILL NOT RUN, THE OUTDOOR AIR DAMPER SHALL BE CLOSED, THE RETURN DAMPER PRE-HEATING COIL CONTROL VALVE OPERATION
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SHALL BE OPEN, THE EXHAUST DAMPER SHALL BE CLOSED, THE PRE-HEATING COIL VALVE POSITION SHALL ALLOW FLOW THROUGH
THE COIL, AND THE CHILLED WATER VALVE POSITION SHALL NOT ALLOW FLOW THROUGH THE COIL.

UNIT SHUTDOWN

WHEN THE UNIT IS POWERED BUT SHUT DOWN, THE SUPPLY FAN SHALL BE OFF, THE RETURN FAN SHALL BE OFF, THE OUTDOOR AIR
DAMPER SHALL BE CLOSED, THE RETURN AIR DAMPER SHALL BE OPEN, THE EXHAUST AIR DAMPER SHALL BE CLOSED, THE PRE-
HEATING COIL VALVE POSITION SHALL NOT ALLOW FLOW THROUGH THE COIL, AND THE CHILLED WATER COIL VALVE POSITION SHALL
NOT ALLOW FLOW THROUGH THE COIL.

WHEN THE UNIT IS SHUT DOWN, THE BAS CONTROLS SHALL REMAIN POWERED.

WHEN THE UNIT IS SHUT DOWN, THE UNIT SAFETIES AND ALARMS SHALL REMAIN OPERATIONAL.

UNOCCUPIED MODE

WHEN THE UNIT IS ENABLED TO RUN, AND THE SPACES BEING SERVED BY THE UNIT ARE SCHEDULED TO BE UNOCCUPIED, THE UNIT
SHALL SHUT DOWN AND ENTER UNOCCUPIED MODE.

NIGHT SETBACK OPERATION

DURING UNOCCUPIED MODE, THE UNIT SHALL OPERATE TO MAINTAIN THE UNOCCUPIED HEATING, UNOCCUPIED COOLING, AND
UNOCCUPIED HUMIDITY SETPOINTS.

DURING UNOCCUPIED MODE, WHEN THE SUPPLY FAN RUNS, THE RETURN FAN SHALL RUN, THE TERMINAL UNIT PRIMARY AIR
DAMPERS SHALL BE OPERATIONAL, THE DISCHARGE DUCT PRESSURE CONTROL SHALL BE OPERATIONAL, THE RETURN FAN
TRACKING CONTROL SHALL BE OPERATIONAL, AND VENTILATION OPERATION SHALL NOT BE AVAILABLE.

WHEN COOLING IS REQUIRED, THE ECONOMIZER OPERATION SHALL BE AVAILABLE.

WHEN MECHANICAL COOLING IS REQUIRED, THE CHILLED WATER SYSTEM SHALL BE CALLED ON TO START AND SHALL BE PROVEN
READY TO PROVIDE COOLING BEFORE THE NIGHT SETBACK COOLING OPERATION STARTS, BY MEASURING SUPPLY WATER
TEMPERATURE AT THE FURTHEST 3-WAY VALVE.

WHEN HEATING HOT WATER IS REQUIRED, THE HOT WATER SYSTEM SHALL BE CALLED ON TO START AND SHALL BE PROVEN READY
TO PROVIDE HEATING BEFORE THE NIGHT SETBACK HEATING OPERATION STARTS, BY MEASURING SUPPLY WATER TEMPERATURE AT
THE FURTHEST 3-WAY VALVE.

NIGHT SETBACK HEATING

WHEN THE TEMPERATURE FOR A MINIMUM OF 3 ZONES (ADJ.) IS LESS THAN THE UNOCCUPIED HEATING TEMPERATURE SETPOINT OF
55°F (ADJ.), THE HOT WATER SYSTEM SHALL BE CALLED ON AND PROVEN RUNNING, THE SUPPLY FAN SHALL RUN, THE RETURN FAN
SHALL RUN, THE UNIT SUPPLY AIR TEMPERATURE SETPOINT SHALL BE 60°F (ADJ.), AND ZONE VAV TERMINAL UNIT PRIMARY AIR
DAMPERS AND RE-HEATING COILS SHALL OPERATE TO PROVIDE AND LIMIT ZONE HEATING.

NIGHT SETBACK HEATING SHALL TERMINATE WHEN THE SPACE TEMPERATURE FOR ALL ZONES RISES ABOVE THE UNOCCUPIED
HEATING SETPOINT PLUS THE UNOCCUPIED HEATING DIFFERENTIAL OF 5°F (ADJ.).

NIGHT SETBACK COOLING

WHEN THE TEMPERATURE FOR A MINIMUM OF 3 ZONES (ADJ.) IS GREATER THAN THE UNOCCUPIED COOLING TEMPERATURE
SETPOINT OF 85°F (ADJ.), THE CHILLED WATER SYSTEM SHALL BE CALLED ON AND PROVEN RUNNING, THE SUPPLY FAN SHALL RUN,
THE RETURN FAN SHALL RUN, THE SUPPLY AIR TEMPERATURE SETPOINT SHALL BE 55°F (ADJ.), AND THE ZONE VAV TERMINAL UNIT
PRIMARY AIR DAMPERS SHALL OPERATE TO PROVIDE AND LIMIT ZONE COOLING.

SHOULD OUTDOOR AIR DRY BULB TEMPERATURE BE LESS THAN 55°F (ADJ.) WHEN NIGHT SETBACK COOLING IS REQUIRED, THE
ECONOMIZER OPERATION SHALL BE ENABLED TO PROVIDE COOLING.

NIGHT SETBACK COOLING SHALL TERMINATE WHEN THE SPACE TEMPERATURE FOR ALL ZONES FALLS BELOW THE UNOCCUPIED
COOLING SETPOINT MINUS THE UNOCCUPIED COOLING DIFFERENTIAL OF 5°F (ADJ.).

NIGHT SETBACK DEHUMIDIFICATION

WHEN THE HUMIDITY FOR A MINIMUM OF 3 ZONES (ADJ.) IS GREATER THAN THE UNOCCUPIED HUMIDITY SETPOINT OF 60%RH (ADJ.),
THE HOT WATER AND CHILLED WATER SYSTEMS SHALL BE CALLED ON AND PROVEN RUNNING, THE SUPPLY FAN SHALL RUN, THE
RETURN FAN SHALL RUN, THE SUPPLY AIR TEMPERATURE SETPOINT SHALL BE 52°F (ADJ.), AND THE ZONE VAV TERMINAL UNIT
PRIMARY AIR DAMPERS AND RE-HEATING COILS SHALL OPERATE TO PROVIDE RE-HEATING TO MAINTAIN THE ZONE SETPOINT.

SHOULD OUTDOOR AIR DRY BULB TEMPERATURE BE LESS THAN 52°F (ADJ.) WHEN NIGHT SETBACK DEHUMIDIFICATION IS REQUIRED,
THE ECONOMIZER OPERATION SHALL BE ENABLED TO PROVIDE COOLING.

NIGHT SETBACK DEHUMIDIFICATION SHALL TERMINATE WHEN THE SPACE HUMIDITY FOR ALL ZONES FALLS BELOW THE UNOCCUPIED
HUMIDITY SETPOINT MINUS THE UNOCCUPIED HUMIDITY DIFFERENTIAL OF 5 PERCENT (ADJ.).

OPTIMAL START OPERATION

THE UNIT SHALL START PRIOR TO WHEN THE SPACE BEING SERVED BY THE UNIT IS SCHEDULED TO BE OCCUPIED, TO ALLOW THE
SPACE TEMPERATURES TO REACH THE PENDING OCCUPIED HEATING OR COOLING SETPOINT TEMPERATURES. THE OPTIMAL START
ROUTINE SHALL USE ACTUAL HISTORIC DATA FOR EACH UNIT.

DURING OPTIMAL START THE VENTILATION OPERATION SHALL NOT BE ACTIVE.

DURING OPTIMAL START THE ECONOMIZER OPERATION SHALL BE AVAILABLE.

AN EARLY START LIMIT SHALL BE PROVIDED TO PREVENT THE BAS FROM STARTING PRIOR TO 120 MINUTES (ADJ.) BEFORE THE
SCHEDULED OCCUPANCY.

OCCUPIED MODE

WHEN THE UNIT IS ENABLED TO RUN, AND THE SPACES BEING SERVED BY THE UNIT ARE SCHEDULED TO BE OCCUPIED, THE UNIT
SUPPLY FAN AND RETURN FAN SHALL RUN AND THE UNIT SHALL ENTER OCCUPIED MODE. IN OCCUPIED MODE, THE SUPPLY FAN AND
RETURN FAN SHALL RUN CONTINUOUSLY.

DISCHARGE DUCT PRESSURE SETPOINT RESET

THE DISCHARGE DUCT PRESSURE SETPOINT SHALL VARY BETWEEN A MINIMUM OF 0.7 IN. W.G. (ADJ.) AND 2.0 IN. W.G. BASED ON THE
ASSOCIATED VAV TERMINAL UNIT PRIMARY DAMPER POSITIONS.

THE INITIAL DISCHARGE DUCT PRESSURE SETPOINT SHALL BE SET DURING TESTING AND BALANCING BASED ON THE PRESSURE AT
THE DUCT STATIC PRESSURE SENSOR TO PROVIDE DESIGN COOLING AIR FLOW TO ALL DOWNSTREAM TERMINAL UNITS WITH ALL
DAMPERS 90% (ADJ.) OR LESS OPEN.

WHEN 3 (ADJ.) TERMINAL UNIT PRIMARY AIR DAMPERS ARE GREATER THAN 90% (ADJ.) OPEN, THE DISCHARGE DUCT PRESSURE
SETPOINT SHALL BE RESET HIGHER BASED ON A TRIM AND RESPOND CONTROL LOGIC.

WHEN ALL TERMINAL UNIT PRIMARY AIR DAMPERS ARE LESS THAN 90% (ADJ.) OPEN, THE DISCHARGE DUCT PRESSURE SETPOINT
SHALL BE RESET LOWER BASED ON A TRIM AND RESPOND CONTROL LOGIC.

THE CONTROL BANDS, INITIAL SETPOINTS, MAXIMUM SETPOINTS, MINIMUM SETPOINTS, SETPOINT INCREMENT VALUES, SETPOINT
DECREMENT VALUES, AND ADJUSTMENT FREQUENCIES SHALL BE ADJUSTED TO MAINTAIN MAXIMUM STATIC PRESSURE
OPTIMIZATION WITH STABLE SYSTEM CONTROL AND MAXIMUM COMFORT CONTROL.

THE BAS SHALL CONTINUOUSLY MONITOR THE PERCENT OPEN OF EACH ASSOCIATED VAV TERMINAL UNIT PRIMARY AIR DAMPER AND
HAVE THE ABILITY TO IDENTIFY AND DISPLAY TO THE USER THE VAV TERMINAL UNIT THAT SERVES THE CRITICAL ZONE. THE CRITICAL
ZONE IS THE VAV TERMINAL UNIT ZONE WITH THE CURRENT MOST OPEN PRIMARY DAMPER. THIS INFORMATION SHALL UPDATE
DYNAMICALLY AS THE LOCATION OF THE CRITICAL ZONE CHANGES BASED ON BUILDING LOAD AND DUCT STATIC PRESSURE.

THE CONTROLS SYSTEM OPERATOR (CSO) SHALL HAVE THE ABILITY TO EXCLUDE PROBLEM ZONES THAT SHOULD NOT BE
CONSIDERED WHEN DETERMINING THE DISCHARGE DUCT PRESSURE SETPOINT.

WHEN THERE IS A CALL FOR HEATING, THE PRE-HEATING COIL CONTROL VALVE SHALL OPEN AND MODULATE TO MAINTAIN THE SUPPLY AIR
TEMPERATURE SETPOINT.

WHEN THE PRE-HEATING COIL VALVE IS OPEN OR WHEN THE OUTDOOR AIR IS LESS THAN 40°F (ADJ.) THE PRE-HEATING COIL CIRCULATING
PUMP SHALL START AND RUN. INSTALL THE CIRCULATING PUMP IN ACCORDANCE WITH THE PRE-HEATING COIL CIRCULATING PUMP AND 3-
WAY VALVE DETAIL.

THE COOLING COIL CONTROL VALVE SHALL NEVER BE OPEN WHEN THE PRE-HEATING COIL CONTROL VALVE IS OPEN EXCEPT DURING FREEZE
PROTECTION.

COOLING COIL CONTROL VALVE OPERATION

WHEN THERE IS A CALL FOR COOLING, THE COOLING COIL CONTROL VALVE SHALL OPEN AND MODULATE TO MAINTAIN THE SUPPLY AIR
TEMPERATURE SETPOINT.

THE COOLING COIL CONTROL VALVE SHALL NEVER BE OPEN WHEN THE PRE-HEATING COIL CONTROL VALVE IS OPEN EXCEPT DURING FREEZE
PROTECTION.

ECONOMIZER OPERATION

THE ECONOMIZER OPERATION SHALL BE ENABLED BASED ON AN OUTDOOR AIR DRY BULB TEMPERATURE OF 55°F (ADJ.).

DURING ECONOMIZER OPERATION THE MAX OUTDOOR AIR DAMPER SHALL MODULATE OPEN TO MAINTAIN THE SUPPLY AIR TEMPERATURE
SETPOINT, WHILE THE RELIEF AIR DAMPER MODULATES OPEN TO MAINTAIN BUILDING PRESSURE, AND WHILE THE RETURN AIR DAMPER
MODULATES INVERSE TO THE RELIEF AIR DAMPER. THIS MEANS THAT AS THE RELIEF AIR DAMPER IS OPENING THE RETURN AIR DAMPER IS
CLOSING. THE OPERATION OF THE RETURN AIR DAMPER SHALL BE FROM AN INDEPENDENT ANALOG OUT SIGNAL AND SHALL NOT BE
PHYSICALLY LINKED TO ANY OTHER DAMPER.

DEHUMIDIFICATION OPERATION

WHEN THE RETURN AIR HUMIDITY IS GREATER THAN 55%RH (ADJ.), THE SUPPLY AIR TEMPERATURE SETPOINT SHALL BE SET TO 52°F (ADJ.)
AND THE ZONE VAV TERMINAL UNIT PRIMARY AIR DAMPERS AND RE-HEATING COILS SHALL MODULATE TO MAINTAIN SPACE SETPOINT
TEMPERATURE.

SHOULD OUTDOOR AIR DRY BULB TEMPERATURE BE LESS THAN 52°F (ADJ.) WHEN DEHUMIDIFICATION IS REQUIRED, THE ECONOMIZER
OPERATION SHALL BE ENABLED TO PROVIDE COOLING.

UNIT SHALL REMAIN IN DEHUMIDIFICATION OPERATION UNTIL RETURN AIR HUMIDITY IS LESS THAN 50%RH (ADJ.).

VENTILATION OPERATION

DURING OCCUPIED MODE, THE MINIMUM OUTDOOR AIR DAMPER SHALL OPEN AND MODULATE TO PROVIDE THE MINIMUM OUTDOOR AIR
SETPOINT FLOW BASED ON THE FLOW MEASUREMENT STATION IN THE OUTDOOR AIR DUCTWORK.

THE MINIMUM OUTDOOR AIR SETPOINT FLOW (ADJ.) SHALL BE THE GREATER OF THE SCHEDULED MINIMUM OUTDOOR AIR FLOW OR THE AIR
FLOW DETERMINED DURING TESTING AND BALANCING TO MAINTAIN 0.03 IN. W.C. (ADJ.) BUILDING PRESSURE WITH THE RELIEF AIR DAMPER
CLOSED, THE RETURN AIR DAMPER OPEN, THE BATHROOM EXHAUST FANS RUNNING, AND ALL EXTERIOR DOORS CLOSED.

DEMAND CONTROLLED VENTILATION

DURING OCCUPIED MODE, WHEN THE HIGHEST READING SPACE CO2 SENSOR CONCENTRATION REACHES THE CO2 CONCENTRATION
SETPOINT OF 1000 PPM (ADJ.), THE MINIMUM OUTDOOR AIR DAMPER SHALL MODULATE OPEN BASED ON A TRIM AND RESPOND LOGIC TO
INCREASE OUTDOOR AIR TO MAINTAIN OR LIMIT THE HIGHEST SPACE CO2 CONCENTRATION TO THE CO2 CONCENTRATION SETPOINT, UNTIL
THE MEASURED OUTDOOR AIR FLOW REACHES THE SCHEDULED MAXIMUM OUTDOOR AIR FLOW SETPOINT (ADJ.).

WHEN THE MINIMUM OUTDOOR AIR DAMPER HAS MODULATED OPEN ENOUGH SO THAT THE MEASURED OUTDOOR AIR FLOW HAS REACHED
THE SCHEDULED MAXIMUM OUTDOOR AIR FLOW, AND THE SPACE CO2 CONCENTRATION HAS CONTINUED TO RISE SUCH THAT THE HIGHEST
SPACE CO2 CONCENTRATION HAS BEEN 15% (ADJ.) ABOVE THE CO2 CONCENTRATION SETPOINT FOR 30 MINUTES (ADJ.), A CRITICAL ALARM
SHALL BE SENT TO THE BMS.

BUILDING PRESSURIZATION

WHEN THE BUILDING PRESSURE IS BELOW THE BUILDING PRESSURE SETPOINT OF 0.03 IN. W.C. (ADJ.) THE RELIEF AIR DAMPER SHALL REMAIN
CLOSED.

WHEN THE BUILDING PRESSURE REACHES THE BUILDING PRESSURE SETPOINT, THE RELIEF AIR DAMPER SHALL OPEN AND MODULATE TO
LIMIT THE BUILDING PRESSURE TO 0.03 IN. W.C. (ADJ.), WHILE THE RETURN AIR DAMPER INVERSELY CLOSES.

FREEZE PROTECTION

WHEN THE UNIT SUPPLY AND RETURN FANS ARE OFF AND OUTDOOR AIR TEMPERATURES ARE BELOW 38°F (ADJ.) THE PRE-HEATING COIL
VALVE SHALL GO TO 5% (ADJ.) OPEN.

WHEN THE UNIT SUPPLY AND RETURN FANS ARE ON AND THE PRE-HEATING COIL LEAVING AIR TEMPERATURE DROPS BELOW 40°F (ADJ.) THE
PRE-HEATING COIL CONTROL VALVE SHALL GO TO 100% (ADJ.) OPEN.

THE FREEZE STAT SHALL BE INSTALLED DOWNSTREAM OF THE PRE-HEATING COIL AND BE SET TO 38°F (ADJ.). UPON A FREEZE STAT STATUS,
THE UNIT SHALL SHUT DOWN, THE PRE-HEATING COIL CONTROL VALVE SHALL GO TO 50% (ADJ.) OPEN, THE COOLING COIL CONTROL VALVE
SHALL GO TO 50% (ADJ.) OPEN, AND A CRITICAL ALARM SHALL BE SENT TO THE BAS.

UNIT HARDWIRED SAFETIES

ALL SAFETIES SHALL BE HARDWIRED. WHEN ANY OF THE HARDWIRED SAFETY CONTACTS ARE OPEN, THE UNIT SHALL SHUT DOWN, THE FANS
SHALL STOP IF THEY ARE RUNNING OR SHALL NOT START IF THEY ARE NOT RUNNING, AND A CRITICAL ALARM SHALL BE SENT TO THE BMS.
FREEZE STAT AND LOW/HIGH PRESSURE CUTOUTS SHALL REQUIRE OPERATOR RESET AT THE COMPONENT LOCATION.

- FIRE ALARM STATUS - FROM BUILDING FIRE ALARM SYSTEM.

- FREEZE STAT - LOCATED DOWNSTREAM OF THE PRE-HEATING COIL.

- RETURN AIR SMOKE DUCT DETECTOR STATUS - LOCATED IN UNIT RETURN AIR DUCT.

- SUPPLY AIR SMOKE DUCT DETECTOR STATUS - LOCATED IN UNIT SUPPLY AIR DUCT.

- SUPPLY FAN HIGH PRESSURE SWITCH - PRESSURE DOWNSTREAM OF SUPPLY FAN IS GREATER THAN (+)4 IN. W.C.

- SUPPLY FAN LOW PRESSURE SWITCH - PRESSURE UPSTREAM OF SUPPLY FAN IS LESS THAN (-)3 IN. W.C.

- RETURN FAN HIGH PRESSURE SWITCH - PRESSURE DOWNSTREAM OF RETURN FAN IS GREATER THAN (+)4 IN. W.C.

-RETURN FAN LOW PRESSURE SWITCH - PRESSURE UPSTREAM OF RETURN FAN IS LESS THAN (-)3 IN. W.C.

CRITICAL ALARMS (IN ADDITION TO THE ABOVE)

- SUPPLY FAN NOT RUNNING - SUPPLY FAN CALLED TO RUN BUT NOT RUNNING.

- RETURN FAN NOT RUNNING - RETURN FAN CALLED TO RUN BUT NOT RUNNING.

- PRE-HEATING COIL CIRCULATING PUMP NOT RUNNING - PUMP CALLED TO RUN BUT NOT RUNNING.

- HIGH COOLING SUPPLY AIR TEMPERATURE - SUPPLY AIR TEMPERATURE IS 4°F (ADJ.) GREATER THAN SUPPLY AIR TEMPERATURE SETPOINT.
- LOW HEATING SUPPLY AIR TEMPERATURE - SUPPLY AIR TEMPERATURE IS 4°F (ADJ.) LESS THAN SUPPLY AIR TEMPERATURE SETPOINT.

- HIGH RETURN HUMIDITY - WHEN THE RETURN AIR HUMIDITY HAS BEEN GREATER THAN 60%RH FOR MORE THAN 60 MINUTES (ADJ.).

- HIGH SPACE CO2 LEVEL - WHEN A SPACE CO2 CONCENTRATION LEVEL HAS BEEN 15% (ADJ.) GREATER THAN THE CO2 CONCENTRATION
SETPOINT FOR MORE THAN 30 MINUTES (ADJ.).

MAINTENANCE ALARMS

- SUPPLY FAN MAINTENANCE - WHEN THE SUPPLY FAN RUN TIME REACHES 2000 HOURS.
- RETURN FAN MAINTENANCE - WHEN RETURN FAN RUN TIME REACHES 2000 HOURS.

- FILTER MAINTENANCE CHECK - WHEN SUPPLY FAN RUN TIME REACHES 1000 HOURS.
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SHORT RADIUS ELBOW
UP TO & INCLUDING
26" WIDE

/15 RADIUS ELBOW DETAIL

M-601/ NOT TO SCALE

1"x1/8" GALV. FLAT BAR
HANGERS ATTACHED TO
STANDING SEAM WITH

SHEET METAL SCREWS

PROVIDE 3 DUCT
DIAMETERS OF
STRAIGHT RUN INTO
THE VAV BOX INLET

NOTE: PIPE SIZE TO BE AS SHOWN BELOW

UNLESS OTHERWISE SHOWN ON PLANS. ALL
PIPE SIZES ARE IPM MIN. GPM REQUIRED BY
COIL SHALL BE AS INDICATED AT EACH COIL.

MAX. PRESSURE DROP THRU
VALVE TO BE 2 PSI. VALVES
MAY BE IPS OR OD FLARED.

H.W. REHEAT COIL

2-WAY VALVE, PROVIDE 3-WAY
VALVE AS NOTED ON PLANS

HOSE END DRAIN
VALVE WITH CAP

UNION
PETE'S PLUG
BALL VALVE, WITH MEMORY STOP

/16", VARIABLE VOLUME TERMINAL UNIT

M-601/ NOT TO SCALE

INLET

6'- 0" (MAXIMUM)

12/12 PLENUM
DEEP (MIN.)

/

PROVIDE
/ BLOCKOFF

N\

NN

ACOUSTIC
LINING

PLENUM

PATTERN

DAMPER

STRIP DIFFUSER

ELEVATION

DRAWBAND
CONNECTOR

\BUTT SPLICES

WHERE REQUIRED

INSULATED FLEXIBLE DUCT.
SEE PLANS FOR SIZES.

[

LINEAR GRILLE,
SEE SCHEDULE

SECTION

/11 SLOT DIFFUSER DETAIL (SUPPLY)

VA ‘/—BRANCH DUCT
?E{/g‘D - W—n HAND DAMPER WITH
/ LOCKING TYPE
INDICATOR QUADRANT
ks N @
J Hy
1/3xW, 5"
END = /—\ ’
BEARING x |9 MINIMUM
< |
LOW PRESSURE
SUPPLY DUCT
45°
AIR FLOW

/6 \ RECTANGULAR SUPPLY DUCT TAP TO SINGLE AIR OUTLET

M-601/ NOT TO SCALE

M-601/ NOT TO SCALE

SEE BELOW
FOR SPACING

M-601/ NOT TO SCALE

REQUIREMENTS——

NOTE:

1-1/8" SPACING FOR DUCTS

7

>
=<
ffﬁ

<~

\/\

/

\REFER TO PLANS

FOR DUCT SIZES

—3" MIN.

2" RADIUS FOR DUCTS UP TO 18" 4"
RADIUS FOR DUCTS 19" & LARGER

1" RADIUS FOR DUCTS UP TO 18" 2" RADIUS
FOR DUCTS 19" & LARGER. REFER TO
SPECS. FOR ACOUSTIC REQUIREMENTS

VANE SPACING REQUIREMENTS

/12>, RECTANGULAR ELBOW DETAIL

RETURN AIR OR
EXHAUST AIR DUCT

| BOX

ACOUSTICAL
CEILING TILE

RETURN GRILLE OR
EXHAUST GRILLE

/7 DUCT MOUNTED RET./EXH. GRILLE (LAY-IN CEILING)

M-601/ NOT TO SCALE

M-601/ NOT TO SCALE

CONCRETE MASONRY UNIT
OR CONCRETE WALL

/'

4

NEOPRENE SHEET INSULATION

— PIPE SLEEVE
: :%1“ THICK, SELF-SEAL, CLOSED CELL

e FIREPROOF CAULKING
LT # e PAGKED ARTIGHT

<

PENETRATING DUCT

<

i i s PIPE SLEEVE
S o
OR CONCRETE WALL B
T v s ] FIREPROOF CAULKING
1/2" % PACKED AIRTIGHT
PIPE OR CONDUIT
> OR = TO 1" DIAMETER
1/2" 7 RGO UGYE 1/
CONCRETE MASONRY UNIT = p— GROUT
OR CONCRETE WALL = FIREPROOF CAULKING
PACKED AIRTIGHT
1/2"
\ Q »—3— PIPE OR CONDUIT
112 P < OR = TO 1" DIAMETER

E \1/2" THICK, SELF-SEAL, CLOSED CELL

NEOPRENE SHEET INSULATION

/8 PIPE AND DUCT PENETRATION AT CMU PARTITION

M-601/ NOT TO SCALE

5/8" GYPSUM BOARD - 2 LAYERS

6" )y, W

PENETRATING

~ DUCT ~

6"

T 7

2" SOUND ATTENUATION BLANKET

——— METAL RUNNER

1" THICK, CLOSED CELL NEOPRENE
/ SHEET INSULATION
FIREPROOF CAULKING PACKED AIRTIGHT

/1 DUCT PENETRATION AT DRYWALL PARTITION

M-601/ NOT TO SCALE

RATED WALL

APPLY EC-800 SEALANT OR

EQUAL TO JOINTS ALL

AROUND, BOTH SIDES | |
[l [l

VERTICAL GUILLOTINE
DAMPER W/U.L. RATING

212° FUSIBLE LINK of |0 ]

18 GA. STEEL ﬂ\
SLEEVE |
FASTEN TO F.D.

FRAME W/1/2"
WELDS 6" O.C. of |0

m% UE\ FIRE CAULK ON ALL
=

\

SIDES AT SLEEVES. (IF REQUIRED
IN U.L. LISTING FOR DAMPER).

| T BREAK-AWAY JOINT

| FIRE DAMPER ACCESS DOOR
LABEL "FIRE DAMPER ACCESS"
SEE SCHEDULE FOR SIZE, INSTALL
ON BOTTOM OF DUCT

\ DUCTWORK, SEE PLANS FOR SIZES

FASTEN DUCT TO 18
GA. SLEEVE W/"S" SLIP
ON TOP AND BOTTOM
AND DRIVE SLIP ON
SIDES

ELEVATION

PROVIDE ACCESS PANEL SCHEDULE
CLEARANCE TOP &
SIDES, FOR DUCT WIDTH PANEL SIZE
EXPANSION UP TO 12" 6"X12"

13" TO 24" 12"X12"

25" & OVER 18"X18"

¥ RETAINING ANGLES TO BE 2"X2"X1/8".

SECURE TO 18 GA. SLEEVE W/1/2" WELDS AT
6" O.C. DO NOT SECURE ANGLES TO WALL.
PROVIDE ANGLES ON ALL FOUR SIDES OF
SLEEVE, AT BOTH SIDES OF WALL

NOTES:

INSTALL FIRE DAMPERS IN ACCORDANCE
WITH N.F.P.A. PAMPHLET NO.90A.

ALL FIRE DAMPERS MUST BE LABEL B DAMPERS

/2> DUCT VERTICAL FIRE DAMPER AT WALL DETAIL

M-601/ NOT TO SCALE

g

APPLY EC-800 SEALER
OR EQUAL TO JOINTS ALL
AROUND BOTH SIDES

18 GA. STEEL SLEEVE.
FASTEN TO DAMPER FRAME
WITH 1/2" WELDS AT 6" O.C.

RETAINING ANGLES TO BE 2"x 2"x 1/8".
SECURE TO 18 GA SLEEVE WITH 1/2" .

BREAK-AWAY JOINT

212° FUSIBLE LINK
FIRE CAULK ON ALL SIDES AT SLEEVES.
i (IF REQUIRED IN U.L. LISTING FOR DAMPER)

WELDS AT ENDS. DO NOT SECURE ARSI o i

ANGLES TO FLOOR. PROVIDE AR = e~
ANGLES ON ALL FOUR SIDES OF :‘\‘
SLEEVE ON BOTH SIDES OF FLOOR / ,

FASTEN DUCT TO 18 GA.

SLEEVE WITH "S" SLIP ON
TOP AND BOTTOM AND
DRIVE SLIP ON SIDES

0

ACCESS PANEL SCHEDULE

NOTES:

INSTALL FIRE DAMPERS IN DUCT WIDTH | PANEL SIZES

égl\c/)lgﬁLDél_\lﬁg \é\(/)l"AI'H N.F.P.A. UP TO 12" 6"x12"
13" TO 24" 12"x12"
25" & OVER 18"x18"

NOTES:

x PROVIDE CLEARANCE, BOTH

SIDES, FOR EXPANSION
— HORIZONTAL GUILLOTINE

FIRE DAMPER ACCESS DOOR

LABEL:"FIRE DAMPER ACCESS".
SEE SCHEDULE

SEE PLANS FOR
DUCTWORK SIZES

EXTERNAL DUCT INSULATION SHALL NOT BE CARRIED THROUGH FLOOR. THE
EXTERNAL DUCT INSULATION ON EACH SIDE OF FLOOR SHALL BE SEALED AIR
TIGHT TO FLOOR. ALL FIRE DAMPERS MUST BE LABEL-B DAMPERS.

/3 HORIZONTAL FIRE DAMPER AT FLOOR DETAIL

M-601/ NOT TO SCALE

RUBBER "IN-SHEAR"
VIBRATION ISOLATORS

ELECTRICAL
CONDUIT

/ EXHAUST FAN

MANUAL DISCONNECT SWITCH

ELCCCZ

(FACTORY MOUNTED & WIRED)

O
N

BIRDSCREEN

B
\

ROOF CURSB,

8" MIN.

SEE DETAIL

-
—

BRACKET
~N—
\ BACKDRAFT DAMPER

CONCRETE DECK / \ SECURITY BARS

4\ TOILET EXHAUST FAN DETAIL

]
-

—

M-601/ NOT TO SCALE
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I

REI |

Al wal, .
< e ? .

= '0-_:-.\ 4. " ‘, . -._":, R v LT A < A‘-'".' g
R ~a;'.’ —:‘: ‘:% %‘:4: ~..-_~~-: CQNC STRUCT A “ay N " . 'dﬁ
fe a7, - a a av .. S . a‘_'\~"~'~\‘.‘,~'..

§ \ \ : - SN

A
NCEE
.L
L3

FASTEN TO SIDE OF
STEMS OR BOTTOM OF
BEAMS (12" OR WIDER)

TYP. BEAM
CLAMP
4" MINIMUM; MAXIMUM SPACING rh g HANGER ROD
VERIFY WITH /
STRUCTURAL =24" — ROLLER
ENGINEER

/—STAND

| —LOCKING NUT
‘\
SUPPORT NUT

PIPE SADDLES
(SEE NOTE)/n

FOR CHILLED WATER, HOT WATER, DRAIN,

HEAT RECLAIM PIPES: PROVIDE RIGID
INSULATION AND SHIELD AT SUPPORT

NOTES:

1. PROVIDE:
* ROLLERS FOR STEAM PIPES ONLY;
+ PIPE SADDLES FOR 2-1/2" AND LARGER STEAM AND CONDENSATE PIPES
+ SLEEVES AND RIGID INSULATION FOR OTHER PIPES.

2. SEE SEISMIC RESTAINT NOTE IN GENERAL NOTES.

PIPE SUPPORT DETAIL

GALVANIZED
HANGER ROD

LOCKING NUT
SUPPORT NUT
HEAVY DUTY
CLEVIS HANGER

afl———F

HANGER ROD SPACING

PIPE SIZE 1"&11/4"[11/2"&2"| 21/2" & UP

MAX. ALLOWABLE

SPACING 6 FEET 8 FEET 10 FEET

GALVANIZED STEEL
PIPE SADDLE

CLEVIS HANGER DETAIL

DISTANCE VARIES - SEE PLANS\

1

TOP OF SLAB
T\ ol o ol "Jo ol ol

ELEVATION OF MULTIPLE SUPPORT
FOR PIPE PASSING THROUGH SLAB.

MULTIPLE PIPE INDIVIDUAL PIPE
SUPPORT CLAMP SUPPORT

VERTICAL PIPE SUPPORT DETAIL

MAXIMUM SPACING 2'-0"
CENTER TO CENTER

HANGER ROD

INSULATION

—NO INSULATION

e e %%
KREBBETIN
PELRREILLRRN
L RRIEIINIRKKLKE

N

NOTE "A"

——STAND

=—STAND—

IIInInnnnnnnnnnnnnnnnnnnnnnnnnnnonnnnnnnnm;
NIInInnnnnnnnnnnnnnnnnnnnnnnonnnonnnnnnnn;

IINInNnInnnnnnnnnnnnnnnnnnnnnnonnnnnnnn;

(o

(NN
/E T
(IHDE

6" CHANNEL
SUPPORT NUT LOCKING NUT

SUPPORT NUT

\\—LOCKING NUT LBOLT PIPE ROLLER TO CHANNEL

HANGER ROD SPACING
PIPE SIZE 1" |14t 12n | 2t |21/2" 3| 4| 5| 6| 8" | 10" | 12"

MAX. ALLOWABLE
SPACING IN FEET

NOTE: FOR TRAPEZE HANGER TAKE SPACING OF SMALLEST PIPE ON TRAPEZE.

8 10 12

NOTE "A" PROVIDE INSULATION PROTECTION - SEE SPECIFICATIONS.

TRAPEZE HANGER DETAIL

5/6/2025 1:07:18 PM

LAG SCREWS

-~ En WOOD JOIST
OR BEAM SEE
PROJECT PLANS.

SUPPORT NUT

~ LOCKING NUT

ADJUSTABLE
STEEL U-SUPPORT

~ HANGER ROD

WOOD JOIST (NOT USED)

—— CONCRETE SLAB-
SEE PROJECT

PLANS.

INSERT NUT HEAVY DUTY

J CONCRETE
HANGER ROD STEEL INSERT

WITH ENLONGATED

CONCRETE INSERT SLOT.
| y

STRUCTURAL STEEL

BEAM-SEE PROJECT HEAVY DUTY
PLANS FOR SIZE — BEAM CLAMP

/ 7\

EYE SOCKET
HANGER ROD

STEEL BEAM
]
CONCRETE JOIST
SEE PROJECT HEAVY DUTY
PLANS. CONCRETE JOIST
CLAMP.
HANGER ROD.

CONCRETE JOIST (NOT USED)

WEB MEMBERS,

O.W.S.J. HANGER
WELDS NUT.

s

g N——" N——" 3
BOTTOM CHOW HANGER ROD
OF O.W.S.J.
3" X 3" X 3/8" ANGLE TO SPAN
TWO JOISTS FOR EACH 3/8",1/2"

HANGER ROD; FOUR JOISTS FOR
EACH 5/8", 7/8" HANGER ROD.

STEEL JOIST

HANGER ROD SCHEDULE
PIPE SIZE ROD SIZE
UPTO 2" 3/8" DIA.
212" THRU 3" 1/2" DIA.
4" THRU &" 5/8" DIA.
6" THRU 12" 7/8" DIA.

PIPE HANGER ATTACHMENT - VARIOUS STRUCTURES

INSULATED PIPE ON ROOF
U-BOLT
SADDLE

WOOD BLOCKING

SHEET METAL CAP

FASTENERS AS REQUlRED_\§)~ [ ;"( _ S RPS EQUIPMENT RAIL

1 ———" F COMPOSITION FLASHING BY G.C.

_/v" /
FLASHING

RIGID INSULATION

TREATED WOOD BLOCKINGJ ANCHORS (TYP.)

PIPE SUPPORT ON ROOF DETAIL (TYPICAL)

NOTE:
LIQUID LINE SI

FACE BRICK
SUCTION LINE;;\\- T 1 7
MILAR. R

Y

INSULATION—

|

I

I

|

I

}

SECURE REFRIGERANT |
PIPING TO SUPPORTS }
WITH "UNISTRUT" PIPE |
CLAMP OR EQUAL. }
I

I

|

I

I

|

)

RUN INSULATION OF
SUCTION LINE THRU

1-5/8" P-3300 T 1
"UNISTRUT‘/
OR EQUAL.

WELD BOTH SIDES (TYPICAL)/

4"x4"x1/4" ANGLE ANCHORED
TO STRUCTURE WITH 1/2"x3
1/2" EXPANSION BOLTS.

>\

, | NOTES:

1. ALL DIMENSIONS IN INCHES.
PIPE SIZE "A"
2. SUPPORT PIPE TO BE ASME A53, GRADE B,
TYPEE OR S,
3. STANDARD WEIGHT, BLACK STEEL.
GRINNELL FIGURE
4. ALL EXTERIOR SUPPORTS, INCLUDING BASE
#264 OR SIMILAR PLATE TO BE HOT DIPPED GALVANIZED.
E n n
= l~—PIPE SUPPORT SIZE "B
&
BASE PLATE A B c D MAX. WEIGHT (LB.)
SIZE "C" | 3 212 1/2x9x9 3/8 170
4 3 112x9x9 3/8 330
34 LEVELING Vak 6 3 112x9x9 3/8 780
GROUT X 9x
N dl n |
8 3 112x9x9 3/8 1240
10 4 3/4x 10 x 10 12 2200
C 12 4 3/4x 10 x 10 12 2280
112" 14 4 3/4x10x 10 1/2 2640
STAINLESS STEEL o) o) 16 4 3/4x10x 10 5/8 3260
EXPANSION BOLT PP
ANCHOR "D"——— O 18 6 7/8 x 12 x 12 5/8 4940
20 6 7/8 x 12 x 12 5/8 5890
\O O 24 10 7/8x 16 x 16 3/4 8010
BASE PLATE 30 10 7/8 x 16 x 16 3/4 10010

PIPE STAND SUPPORT

Elizabeth City
State University
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FACE BRICK—\;, 4 =
A g - ™ . -

Y SEAL AROUND ALL OPENINGS AN
WITH SILICONE SEALANT. ATy R
| COLOR TO MATCH BUILDING. N SRRy TIAE END ELEVATION
SPPELER IO 16 GAUGE
- CENTERLINE OF PIPE SECURE REFRIGERANT a7 ~-",l4 RS GALVANIZED ANCHOR BOLTS
PIPING TO SUPPORTS T e SLEEVE. 2 AT EACH PLATE
~—PIPE SIZE "A" Tl e Y .
WITH "UNISTRUT" PIPE DA T MIN. SIZE 3/8". v STRUCTURE
AN npn neAn nE|n CLAMP OR EQUAL. s 4. "-1',;::‘ -: N
A B C D e e NOTE: D />
8 RUN INSULATION OF R LIQUID LINE SIMILAR. y L , }/
R 10 3 3/8x9x9 3/8 SUCTION LINE THRU DRI AN
L B B B - > CLAMP ASSEMBLY. IR ST SUCTION LINE %K
1 \ O STRUCTURAL
_& _ / CHANNEL OR
~ PIPE SUPPORT SIZE "B" 16 4 | 38x12x12 38 . ANGLES
(SCHEDULE 40 BLACK STEEL PIPE)
18 7777777 p——— n
STAINLESS STEEL « 3/8" BASE PLATE
| /" EXPANSION BOLT ANCHORS, 20 1-5/8" P-3300 T
4 PER PLATE, SIZE "D" - 6 12x15%x15 | 112 "UNISTRUT"_/
. ‘\. OR EQUAL. v INSULATION
™—BASE PLATE SIZE "C" 24 WELDS
3/8" PLATE CUT TO SUIT
PIPE DIAMETER AND
WELD BOTH SIDES (TYPICAL) INSULATION THICKNESS IF;\:ZE LAA'\\IT?ON
4"x4"x1/4" ANGLE ANCHORED 1/2" U-BOLT
TO STRUCTURE WITH 1/2"x3 SIDE ELEVATION
1/2" EXPANSION BOLTS.
DISTANCE VARIES - SEE PLANS
1 THREADED ROD = =
=2 2 2 5 5 ——DUCT SLIDE ASSEMBLY — / —
TOP OF SLABK % § 2'x2"x16 GA. —| STRUCTURAL: DIAGONAL £
) 1 o ) 1 o O 1 o E E VERTICAL £ MEMBER BRACE
-4 '°|.| l: AT Ty ul l P | |:‘-Id :- = /é BRACE | i VERTICAL
<~ LRSS s e = = I ST 2216 GA. ﬂ/
< 3% CUTE M . LSS S T/ H DIAGONAL 2
ol s e - S o T 1 oA I /) 2x2xI6GA
) I E— 1 1 i / = = o ] 1 LONGITUDINAL
= = 3/8" MACHINE DIAGONAL
‘ ‘ ‘ HEIGHT ADJUST g = % BOLT L BRACE
L U U % % E \
LATERAL ADJUST g g § o
ELEVATION OF MULTIPLE SUPPORT SPACER BRACKET = = (SVLV’EESSJ Eg ?;CH}:&T,\]EL) >
FOR PIPE PASSING THROUGH SLAB. g = @
STEEL SLIDE = =
- CHANNEL = = LAG BOLT
@ 4\ - mn /
| |
\ - / /
e | el
| |
| |

MULTIPLE PIPE INDIVIDUAL PIPE
SUPPORT CLAMP SUPPORT

VERTICAL PIPE SUPPORT DETAIL

RPS - DUCT MOUNTING PEDESTAL

\ 2 1/2"x12 GA. SHEET —/’

TRANSVERSE BRACING METAL STRAP LONGITUDINAL BRACING

ACCEPTABLE SEISMIC DETAILS FOR SWAY BRACING
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HOT

O [T

WATER _[—><+-—5—H
SUPPLY =

HOT —
WATER _[HvH}I—|H

% SUPPLY AIR

RETURN

PLAN VIEW

1120 ALLTHREAD

RODS TO STRUCTURE

PIPE HANGER————
/Y _H|H

3/4" HOSE END H

% AIR FLOW

\UNIT CASING

DRAIN VALVE——— 1

SIDE ELEVATION

5\ HORIZONTAL HOT WATER UNIT HEATER DETAIL

M-603/ NOT TO SCALE

¢ OUTSIDE WALL, SEE ARCH
/a PLANS FOR DETAIL.

RAIN FLASHING «-l
(BY GENERAL CONTRACTOR) _ N ANGLE IRON SUPPORT
CAULK WATERTIGHT J f \ 2 ‘ (BY GENERAL CONTRACTOR)

WITH SILICONE SEALER
TOP, BOTTOM AND
4 SIDES.

CAULK WATERTIGHT
WITH SILICONE SEALER

SHIM WITH STEEL,
AS REQUIRED.

45 DEGREE ANGLE STORM
PROOF BLADES.
DUCTWORK OR PLENUM
——— ATREAR. SEE PLANS.
BIRDSCREEN AT LOUVER.

1/2" MESH FOAM GA.
ALL AROUND

SECURE DUCT TO

TOP, BOTTOM AND LOUVER.
4 SIDES.
RAIN FLASHING | 3
(BY GENERAL CONTRACTOR) @
/7 LOUVER DETAIL
W NOT TO SCALE
P
T HANGER SUPPORTS
— BOTH SIDES
Y-STRAINER W/
h O BLOW-OFF VALVE
-
[
N —
ISOLATION VALVE / IN-LINE J

PUMP
REDUCER (IF REQ'D)

/2 VERTICAL IN-LINE PUMP DETAIL

M-603/ NOT TO SCALE

GLUE 1/2" ELASTOMERIC
INSULATION TO THE
INSIDE OF THE PORTAL.

1" LIP

REMOVABLE WATERTIGHT COVER.

FASTENERS (TYPICAL)

WELDED CORNERS

ROOF PRODUCTS, INC. — = (MICRO SEALED)
MODEL RPPC-90 OR - °
APPROVED EQUAL. UNISTRUT BACKING

HOLE SAW PIPING PENETRATIONS
ACCOUNT FOR INSULATION IF
APPLICABLE. CAULK OPENING
AFTER PIPE INSTALLATION.

SUPPORT PIPING WITH
UNISTRUT ATTACHED TO ROOF
CURB WITH CUSHION CLAMPS.

EQUIPMENT ROOF FLANGE SHALL BE 6"

WIDE. COORDINATE ROOF CUT AND PATCH

WITH GENERAL CONTRACTOR/ROOFER.

CHANNEL INSIDE

ELECTRICAL DISCONNECT
AND DESIGNER OUTLET
(CAULK ALL PENETRATIONS)

‘ ‘ | 13x13 PORTAL TO BE 16 GAUGE

% ALUMINUM CONSTRUCTION
‘ |
(= U

| o
T~ TYPICAL INSULATED
CURB OPENING,

ROOF FLASHING.
COORDINATE WITH
ROOFING CONTRACTOR

/3 PIPE CHASE / ROOF CURB DETAIL

Elizabeth City
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M-603/ NOT TO SCALE

GASKET (SUPPLIED WITH CURB)

COUNTER FLASHING BY M.C.

FLASHING BY G.C.

INSULATION k

/WOOD NAILER

/ PRE-FAB. ROOF CURB
BY M.C. 8" MIN.

BLOCKING BY G.C.

|

|
CONCRETE ROOF

AY
//
ALUM. SHT. BY G.C.
/
L
v

SECURITY FRAME BY P.E.C.

o /) N
SECURITY FRAME SECURITY BARS

ATTACHTO

/2 ROOF CURB DETAIL

DUCT WHERE APPLICABLE

M-603/ NOT TO SCALE
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