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SINGLE LINE DOUBLE LINE  SINGLE LINE DOUBLE LINE ACD AUTOMATIC CONTROL DAMPER OA OUTSIDE AIR INSTALL ALL EQUIPMENT IN ACCORDANCE WITH MANUFACTURER'S INSTALLATION INSTRUCTIONS. INSTALL
ACU AIR CONDITIONING UNIT OBD OPPOSED BLADE DAMPER UNITS PLUMB AND LEVEL, FIRMLY ANCHORED IN LOCATIONS INDICATED, AND MAINTAIN MANUFACTURER'S
EE ROUND RETURN OR E AHU AIR HANDLING UNIT OED OPEN END DUCT RECOMMENDED CLEARANCES.
— S ) ROUND SUPPLY DUCT UP T S ) EXHAUST DUCT UP % ALD ACOUSTICALLY LINED DUCTWORK
ATD AIR TERMINAL DEVICE PHC PREHEAT COIL ALL MATERIAL SHALL BE SUBMITTED TO THE A/E VERIFYING IT IS ADEQUATE FOR INSTALLATION PER THE
‘ ‘ AVS AIR VOLUME TRAVERSE STATION SPECIFICATIONS AND DRAWING. VERIFY DIMENSIONS AND CLEARANCES AT BUILDING BEFORE COMMENCING
— SUPPLY DUCT UP % ( RETURN/EXHAUST % RA RETURN AIR WORK.
‘ DUCT UP BDD BACKDRAFT DAMPER RF RETURN FAN
BI BACKWARD INCLINED RG RETURN GRILLE MECHANICAL CONTRACTOR SHALL PROVIDE TWO FILTER CHANGES PRIOR TO GRAND OPENING.
7 RETURN/EXHAUST | RHC REHEAT COIL
3—3 ROUND SUPPLY DUCT DN E E ﬁ DUCT DOWN | cc COOLING COIL RLF RELIEF IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY THE ACTUAL LOCATION OF EXISTING STRUCTURAL
CFM CUBIC FEET PER MINUTE RTU ROOF TOP UNIT MEMBERS AND COORDINATE INSTALLATION OF THE EQUIPMENTS ACCORDINGLY.
‘ THE CONTRACTOR SHALL FULFILL ALL REQUIREMENTS OF THE CONTRACT DOCUMENTS AND SHALL COMPLETE
= SUPPLY DUCT DOWN - H ROUND RETURN OR 6 E DWDI DOUBLE WIDTH DOUBLE INLET THE IMPROVEMENTS SHOWN ON THE DRAWINGS. ALL SYSTEMS SHALL BE FINISHED, TESTED, AND BALANCED,
EXHAUST DUCT DOWN DWSI DOUBLE WIDTH SINGLE INLET SA SUPPLY AIR ADJUSTED, AND PROVEN FULLY OPERATIONAL AND USEABLE.
DX DIRECT EXPANSION SATT SOUND ATTENUATOR
‘ HORIZONTAL OFESET SCR SCREEN EXCEPT WHERE SPECIFICALLY SHOWN OR SPECIFIED OTHERWISE, EXISTING WORK IS TO REMAIN.
STANDARD RADIUS ELBOW - % EA EXHAUST AIR SD SMOKE DAMPER
(R=W) - | CL\% SUPPLY, RETURN, EF EXHAUST FAN SEF SMOKE EXHAUST FAN WHERE PIPES, CONTROL DEVICES AND WIRING WHICH ARE TO REMAIN IN-SERVICE ARE DISCONNECTED FOR
\R OR EXHAUST SF SUPPLY FAN THE REMOVAL OR RELOCATION OF EQUIPMENT OR BECAUSE OF BUILDING ALTERATIONS, THEY SHALL BE
SUPPLY/RETURN EXHAUST m ESP EXTERNAL STATIC PRESSURE SFD (F:|OR'\£BDIZ|\/;E§§ V?/bllgg/l?;’lsCDSOMO%KE/ RE-CONNECTED.
RISE/DROP -
RISE/DROP RISE OR DROP | ‘ F FAN SP STATIC PRESSURE TRANSITION RECTANGULAR DUCTWORK ON BOTTOM AND SIDES. MAINTAIN TOP OF DUCTWORK LEVEL AND AS
SPLIT TAKE.OFF ) B , SUPPLY/RETURN/ % . % eC FORWARD CURVED gwgll g:mgtg va:gm gﬁglilélzl ,LNLEET HIGH AS POSSIBLE. PROVIDE VOLUME DAMPER AT EACH BRANCH DUCTWORK.
= [ |
= F FAN COIL UNIT
W/ BRANCH DAMPERS EXHAUST FSU FIRECD(XMFL,’ER (W/ ACCESS DOOR) CONTRACTOR SHALL COORDINATE VOLTAGE AND PHASE OF EACH PIECE OF EQUIPMENT WITH THE
SUPPLY RING FLTR FILTER TE TOILET EXHAUST ELECTRICAL CONTRACTOR PRIOR TO ORDERING.
E o DUCT TF TRANSFER FAN
20 TAKEOFF FPI FINS PER INCH TSP TOTAL STATIC PRESSURE MOUNT THERMOSTATS AND FAN SWITCHES WHERE INDICATED ON PLANS 48" AFF UNLESS NOTED OTHERWISE
W/BRANCH TAKE-OFF FPT FAN POWERED TERMINAL BOX '
L i VOLUME DAMPER (VD
He HEATING COIL COORDINATE DUCTWORK AND PIPING WITH PLUMBING, FIRE PROTECTION AND ELECTRICAL.
IN LOW PRESSURE T T E\d EﬁﬁATIB'\I'SSRVENT'LAT'NG UNIT VD VOLUME DAMPER MAKE OFFSETS AND TRANSITIONS TO COORDINATE WITH OTHER TRADES WITHOUT ADDITIONAL EXPENSE TO
SYSTEMS ONLY) VAV VARIABLE AIR VOLUME BOX THE OWNER.
o VVE VARIABLE VOLUME EXHAUST BOX
BULLHEAD SPLIT SUPPLY LAT LEAVING AR TEMPERATURE WMS WIRE MESH SCREEN PROVIDE FIRE DAMPERS IN DUCT PENETRATIONS THROUGH RATED WALLS AND FLOORS.
) LD LINEAR DIFFUSER
BULLHEAD CONVERGE | T: EXACT LOCATIONS OF ALL CEILING AIR DEVICES SHALL BE COORDINATED WITH LIGHT FIXTURES, SPRINKLER
RETURN/EXHAUST/SUPPLY L., % - gLE//\xl\tl)s AND OTHER CEILING MOUNTED FIXTURES AT JOB SITE. REFER TO ARCHITECTURAL REFLECTED CEILING
| | WIBRANGH TAKE OFF =14 T GENERIC HVAC ABBREVIATIONS |
2 o CELINGDbUCT - - : ALL DUCTWORK BRANCHES TO BE PROVIDED WITH MANUAL VOLUME DAMPERS.
MTD DIFF/GRILLE | |
W/BRANCH TAKE-OFF SIDEWALL DUCT MTD | ‘ oF DEGREES FAHRENHEIT HR HOUR PROVIDE EQUIPEMENT LABLES ON THERMOSTATS, CEILING GRID, AND EQUIPEMENT. PROVIDE COLOR
VOLUME DAMPER 0 CODED EQUIPEMENT PLAN FOR TENANT USE.
B REGISTER/GRILLE C DEGREES CELSIUS HZ HERTZ
X — W/BRANCH TAKE.OFF ‘ ‘ o DIAMETER HX HEAT EXCHANGER
- | ID INSIDE DIAMETER PROVIDE 6" WEATHERPROOF CONTRAST LETTERING BOTH ABOVE THE ROOF LINE AND BELOW PER FIRE
VOLUME DAMPER ACV AUTOMATIC CONTROL VALVE IN INCHES DEPARTMENT REQUIREMENTS.
‘ | AD ACCESS DOOR INSUL INSULATION
CEILING DUCT AFF ABOVE FINISHED FLOOR
2 N > MTD DIFF/GRILLE % % AFG ABOVE FINISHED GRADE KW KILOWATT
N W/BRANCH TAKE-OFF | | SUPPLY SIDEWALL ‘ | AP ACCESS PANEL KVA KILOVOLT AMPERE
VOLUME DAMPER ) > LINEAR DIFFUSER % + ARCH ARCHITECT
W/ 1" INTERNALLY ATC AUTOMATIC TEMPERATURE CONTROL L LENGTH
( ‘ ‘ AS AIR SEPARATOR LB POUND
LINED SM PLENUM
¢ ¢ BRAN CSH c ONNk/JV /\)/D ﬂ ﬂ AVG AVERAGE LD LINEAR DIFFUSER
ROUND SUPPLY DUCT DN - ' [ ] LF LINEAR FEET PROJECT NOTES:
BN TO DIFFUSER WITH FLEX Ol (5 FOR EVERY 4'OF BAS BUILDING AUTOMATION SYSTEM LVG LEAVING
DUCT AND VOLUME DAMPER = LINEAR BFF BELOW FINISHED FLOOR
" BHP BRAKE HORSEPOWER M ONE THOUSAND
‘ | OPEN END BLDG BUILDING mgﬁ #"ﬁé{%&“ﬂm BRITISH THERMAL UNITS / Hr THE SCOPE OF WORK SHALL INCLUDE PROVIDING ALL WORK INDICATED, AND COORDINATION WITH ALL
| | 3—{ ‘ — DUCT W/VD & — E('-)% EO%'?RM I MGA MINIMUM GIRGUIT AMPS : TRADES. SCOPE OF WORK IS INDICATED ON THE CONTRACT DOCUMENTS INCLUDING THE DRAWINGS AND THE
2 0 ACOUSTICALLY % % 1/2"x1/2" WMS BOP BgTTgM 8F PlLF’,% MCC MOTOR CONTROL CENTER SPECIFICATIONS, WHICH ARE COMPLIMENTARY. WORK INDICATED IN ANY CONTRACT DOCUMENT SHALL BE
LINED DUCT | | BSMT BASEMENT MEGH MECHANICAL CONSIDERED PART OF THE SCOPE OF WORK. IN GENERAL, WORK REQUIREMENTS ARE NOT INDICATED IN BOTH
TRANSFER AIR BTU BRITISH THERMAL UNIT MEZZ MEZZANINE DOCUMENTS. WHERE DOCUMENTS CONFLICT WITHIN THEMSELVES OR WITH CODES AND REGULATIONS,
- VA S ER AR or - BTUH BRITISH THERMAL UNIT PER HOUR MIFNR m\l,\l,'\%,:ACTURER PROVIDE THE HIGHER QUANTITY AND QUALITY AND FOLLOW THE STRICTER REQUIREMENTS.
ROUND FLEXIBLE /‘\
. TRANSFER AR oF CEILING FAN MTD MOUNTED ALL MOUNTING HEIGHTS ARE TO BOTTOM UNLESS OTHERWISE INDICATED.
bucT -t VIA LOUVERED DOOR L CL CENTERLINE MU MAKEUP WATER
oLG CELLING IF EXACT MOUNTING OR RACEWAY ROUTINGS ARE NOT INDICATED (LOCATION OR HEIGHT) COORDINATE WITH
P GLEAN-OUT (N) NEW OTHER TRADES AND REQUEST CLARIFICATION PRIOR TO ROUGHING, OR INSTALLATION.
——| AVS AIR VOLUME TRAVERSE STATION SUPPLY DUCTWORK COL COLUMN N/A NOT APPLICABLE
RETURN DUCTWORK GCONC GCONCRETE NC NOISE CRITERIA G.C. SHALL BE RESPONSIBLE FOR THE REMOVAL, STORAGE AND RE-INSTALLATION OF CEILINGS IN AREAS OF
] ACD AUTOMATIC CONTROL DAMPER W/ACCESS DOOR CONTR  GONTRACTOR mlgM :8& m A(iONTRACT WORK. G.C SHALL REPLACE ANY DAMAGED OR BROKEN CEILING TILES.
EXHAUST AIR DUCTWORK CORR  CORRIDOR NTS NOT TO SCALE M.C. AND THIER SUB SHALL PROVIDE ALL REQUIRED CONDUIT, WIRING AND TERMINATIONS FOR LOW VOLTAGE
— sD AUTOMATIC SMOKE DAMPER W/ACCESS DOOR ’ CUF CUBIC FEET CONTROLS SYS S PRO STO G AS ' 0 GS
%%% DEMOLITION WORK oUH SABINET UNIT HEATER N N NTROLS SYSTEMS. PROVIDE FIRE STOPPING AS REQUIRED BY PENETRATION RATINGS.
TAVE BAND
BDD BACKDRAFT DAMPER EXISTING TO REMAIN oD OUTSIDE DIAMETER ROOFTOP DUCT AND PIPING SUPPORT LOCATIONS ARE SHOWN FOR REFERENCE. ALL DUCT, PIPING AND
D DRAIN ODP OPEN DRIP PROOF CONDUIT STANDS ARE A DELEGATED DESIGN TO THE M.C. CONTRACTOR SHALL PROVIDE SHOP DRAWINGS
] sFD COMBINATION SMOKE/FIRE DAMPER ~—— - —— - ——  CONTROL WIRING Bg c Bﬁ%g?ﬁgﬁ'}(‘fg@ﬁ%ﬁ oV OUTLET VELOCITY FOR ALL STANDS/METHODS FOR EOR REVIEW AND APPROVAL. ALL MATERIALS SHALL BE GALVANIZED STEEL.
W/ACCESS DOOR
DIA DIAMETER
4-WAY BLOW SUPPLY DIFFUSER PCF POUNDS PER CUBIC FOOT CONTRACTOR SHALL PROVIDE 10 TONS COOLING FROM PACKAGE DX SPOT COOLERS IN THIER BID FOR A 2
VD MANUAL VOLUME DAMPER B'ILV' BgﬂﬁmS@N PD PRESSURE DROP WEEK TIME FRAME TO BE COORDINATED WITH WORK INSIDE I.T. SUITE.
PH PHASE
M MOTORIZED DAMPER 3-WAY BLOW SUPPLY DIFFUSER DWG DRAWING PLBG PLUMBING MINIMUM ELEVATION OF PIPING AND DUCTWORK ABOVE ROOF SURFACE SHALL BE 3'-0". WHERE PIPING IS
PRESS  PRESSURE ROUTED UNDER SCREEN WALL TO TRANSITION FROM 11TH FLOOR TO 9TH FLOOR PIPING ELEVATION SHALL BE
< FD SELF-CLOSING FIRE DAMPER W/ACCESS DOOR 2-WAY BLOW SUPPLY DIFFUSER g Eilgll'lNG PSIA POUNDS PER SQUARE INCH ABSOLUTE MAINTAINED TOP OF PIPE EQUAL BOTTOM OF SCREEN WALL.
PSIG POUNDS PER SQUARE INCH GAUGE
EAT ENTERING AR TEMPERATURE PVC POLYVINYL CHLORIDE ALL CONTROL DAMPERS INSTALLED ON THE FLOORS IN TAKEOFF FROM SHAFT SHALL HAVE 24 V ACTUATORS.
«FsD SELF-CLOSING FIRE/SMOKE DAMPER WITH 1-WAY BLOW SUPPLY DIFFUSER EFF EFFICIENCY
ACCESS DOOR AND INTEGRAL SMOKE DETECTOR ECUH ELECTRIC CABINET UNIT HEATER (RE) RELOCATED EXISTING MECHANICAL CONTRACTOR IS RESPONSIBLE FOR ALL MODIFICATIONS TO THE NATURAL GAS PIPING LOCATED
RETURN AR GRILLE ELEC ELECTRICAL RET RETURN ABOVE THE ROOF, INCLUDING SHUT DOWN COORDINATION AND RESPONSIBILTY.
ELEV ELEVATION REQD REQUIRED
— 4' LINEAR SUPPLY DIFFUSER E'(\'JJIP Egﬂfm‘é?\” RH RELATIVE HUMIDITY
RM ROOM
— 2' LINEAR SUPPLY DIFFUSER (ER) EXISTING TO BE REMOVED RPM REVOLUTIONS PER MINUTE
EUH ELECTRIC UNIT HEATER LEGEND NOTES:
EXH EXHAUST SPECS  SPECIFICATIONS .
FLOW DIAGRAM EQUIP SYMBOLS FTR  FINNED TUBE RADIATION SQFT  SQUARE FeET
ELEX FLEXIBLE ss THIS SHEET IS A GENERAL LIST OF SYMBOLS AND ABBREVIATIONS AND SHALL BE USED AS A DICTIONARY TO
FLR FLOOR orD STANSESS STEEL DEFINE ITEMS INDICATED ON DRAWINGS. NOT ALL SYMBOLS OR ABBREVIATIONS ARE NECESSARILY USED ON
T =l THIS PROJECT.
H R <§% PUMP FP FIRE PROTECTION STDBY STANDBY
FPM FEET PER MINUTE SUP SUPPLY
HEATING COIL REHEAT COIL FT FEET TEMP TEMPERATURE
e fel RN FURMISHED TOD  TOPOF DUCT
- - VARIABLE FREQUENCY %?IE REIgELPlPE MECHANICAL SHEET LIST
DRIVE G GAS
PREHEAT COIL COOLING COIL GAL GALLONS UH UNIT HEATER MO0 COVERSHEET
c c GALV GALVANIZED MO01 DETAILS
— — — SHELL AND TUBE GC GENERAL CONTRACTOR v VENT V002 SCHEDULES
= HEAT EXCHANGER GPH GALLONS PER HOUR VEL VELOCGITY
o s T VFD VARIABLE FREQUENCY DRIVE MO003 ENERGY COMPLIANCE
HUMIDIFIER EILTER BANK VIR VENT THROUGH ROOF M004 ENERGY COMPLIANCE
] Ly PLATE AND FRAME MD201  |MECHANICAL FLOOR PLAN - DEMOLITION
HEAT EXCHANGER M201 MECHANICAL FIRST FLOOR PLAN
OPPOSED BLADE DAMPER PARALLEL BLADE DAMPER el b CALL OUT SYMBOLS M202 MECHANICAL SECOND FLOOR PLAN
. W/ 2 POSITION ACTUATOR - W/ 2 POSITION ACTUATOR M203 MECHANICAL THIRD FLOOR PLAN
OPPOSED BLADE DAMPER + ... PARALLEL BLADE DAMPER » M204 MECHANICAL FOURTH FLOOR PLAN
W/ MODULATING ACTUATOR W/ MODULATING ACTUATOR CONNECT TO EXISTING

/777777 BACKDRAFT DAMPER

ﬂ AIR SEPARATOR

]

~-—— SECTION DESIGNATION
--— SHEET NUMBER

LIMIT OF REMOVAL

M205 MECHANICAL ROOF PLAN

M701 CONTROLS

WILLOW GROVE ANNEX

102 NORTH YORK ROAD
WILLOW GROVE, PA 19090

MONTGOMERY COUNTY

P
O m
@ —~—— DETAIL DESIGNATION SMOKE DETECTOR =
CENTRIFUGAL FAN Q UPBLAST CENTRIFUGAL FAN BOILER SHEET NUMBER Zo
- RETURN/EXHAUST AIR FLOW =
D% PROPELLER FAN — AR =
(@]
‘ SUPPLY OR RETURN AIR RISER DESIGNATION Q
i ROOF FAN 1/ — SUPPLY AIR FLOW =
s )
(O] INLINE CENTRIFUGAL FAN o THERMOSTAT _|18
CHEMICAL FEED SYSTEM PIPING SYSTEM RISER DESIGNATION 8
TS TEMPERATURE SENSOR o
- O
/ﬁ REFER TO DRAWINGS (XXX) o HUMIDITY SENSOR @
FOR CONTINUATION : OR HUMIDISTAT
[D UNIT HEATER b CABINET HEATER
EXPANSION TANK P STATIC PRESSURE SENSOR
COMPRESSION TANK SYMBOL DESIGNATES ASSOCIATED B
SYSTEM OR SERVICE (ie LPS) RS REMOTE TEMPEATURE SENSOR
- ©
CHILLER COOLING TOWER w g
o DIFFUSER, GRILLE, REGISTER LETTER RS
y ) < d
o CONDENSER (OPEN CIRCUIT) DESIGNATOR S|
pp——— ] REVISION CLOUD S
L i r DESIGN CFM 1
A(200) PROJECT NUMBER:  NPPH23-0136-00
¢ /) (200) ALTERNATE CFM LOCATION A REVISION NUMBER Copyright (c) by ENV Al Rights Reserved.
SHEET TITLE:
SHEET NUMBER:
4 3 2 1
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TURN VANES - SEE
DETAILS THIS SHEET

\7{
(-
)
| 4
"W \

USE THIS DESIGN

— WHERE ROUND 90° ELS
~—  ARE SHOWN ON PLANS

ROUND 90° ELBOW

nN\n

14
-
-
-
-
-

IIW" \ \
USE THIS DESIGN WHERE

SQUARE 90° ELS ARE SHOWN
ON PLANS OR IF SPACE CONDITIONS

DO NOT PERMIT INSTALLATION
OF ROUND 90° ELS

SQUARE 90° ELBOW

CONSTRUCTION OF 90° ELBOWS

SLOPE NOT TO
EXCEED 1" IN 4" ;

SLOPE NOT TO
EXCEED 1" IN 4"

ROUND 45° ELBOW

TURN VANES - SEE
DETAILS THIS SHEET

USE THIS DESIGN

\ USE THIS DESIGN

WHERE ROUND 45° ELS

ARE SHOWN ON PLANS ——\

WHERE SQUARE 45° ELS

ARE SHOWN ON PLANS

SQUARE 45° ELBOW

CONSTRUCTION OF 45° ELBOWS

\ [ ROUND DUCT

TYPICAL RECTANGLE TRANSITION

<&
N
S
\ w"y
L s
1 " 1 "
T

DETAIL OF TURN VANES

\ RECTANGULAR DUCT

TYPICAL RECTANGLE TO ROUND TRANSITION

MAIN DUCT\
CLOSE OPENING AT

CORNERS

VOLUME
DAMPER

45 DEGREE ENTRY

1/4 OF DUCT
WIDTH
MINIMUM OF 4"

_— BRANCH DUCT

/< DUCT WIDTH

ISOMETRIC VIEW

2, AIR FLOW

NOTE:
ALL INSULATED DUCTWORK SHALL BE

FURNISHED AND INSTALLED WITH STAND-OFF

MOUNTING BRACKETS FOR
VOLUME/BALANCING DAMPER OPERATORS.
ALLOW CLEARANCE BETWEEN DUCT AND

OPPOSED BLADE

BALANCING DAMPER
W/ STAND-OFF
MOUNTING BRACKET
\

BRANCH DUCT

DRAW BAND VD

BELLMOUTH

FITTING MAIN DUCT /—MAXIMUM SAG 1/2" PER FOOT

ON ALL TAKE OFFS

BETWEEN SUPPORT
BRACING

SEE SPEC AND SMACNA
DUCT CONSTRUCTION
STD 2ND ED, FIG2-12

A\
——DRAW BAND \

7 FOR VD
VD REQUIREMENTS. (TYP
ALL)

SECURE FLEX DUCT TO
SPIN-IN FITTING AND
DIFFUSERR WITH 1/2"
GALVANIZED
ADJUSTABLE BAND
CLAMP WITH CADMIUM

=

———PLATED BUCKLE AND

D'FF(LﬁER; / CEILING
SEE FINISH SCHEDULE OR :

SPECIFICATIONS FOR

FRAME

TYPE (i.e. CEILING TYPE)

NOTES:
1. REFER TO PLANS FOR ALL SIZES.
2. LOCATE VOLUME DAMPER AT MAIN DUCT OR AT END OF RUNOUT AS SHOWN ON PLANS.

3. THIS DETAIL TO BE USED FOR ALL DIFFUSERS. FLEX DUCT TO BE IN VERTICAL ONLY UNLESS
ATTACHED TO SIDE WALL DIFFUSER.

TYPICAL VOLUME DAMPER

DUCTWORK DETAILS 2

NTS

1" ACOUSTIC LINING

FOR ENTIRE TRANSFER DUCT

(SEE PLANS FOR SIZES)

VANED
ELBOW

RETURN/TRANSFER
GRILLE

(TYP.)

SEE PLANS

FOR SIZE ——

AIR FLOW

m

6" 6"
\ MIN 7MIN /CEILING
\ ) |
z |3
TRANSFER AIR DUCT DETAIL 6
NTS

SCREW WITH SLOTTED
HEX HEAD. PLACE BAND
CLAMP BETWEEN THE
WIRES OF LAST SPIRAL
OF THE

FLEX DUCT. MAXIMUM
LENGTH OF FLEX DUCT
IS 5.

BRANCH TAKE-OFF
OPERATOR OF NOT LESS THAN INSULATION ~ PLANVIEW
THICKNESS.
BRANCH DUCT TAKE-OFF DETAIL
NTS
= =
DISCONNECT —=
SWITCH——nu | e B FACTORY WIRED FROM
— A wotor 10
o = DISCONNECT SWITCH
HOUSING 1E FACTORY WIRING TO

CAF

FLASHING
FAN

) —

MOTORIZED DAMPER

MOTORIZED DAMPER
(WHERE INDICATED)

Vb win ssove

CURB \
ROOF FLASHING E%Y\ W% | ROOF
ROOFING INSTALLER — J i
\:Ly? 00F

7 I | B8 |

T LT L LT
POWER WIRING BY

ELECTRICAL
INSTALLER _

i BLOCKING BY

CENERAL
CONTRAC TOR

DIFFUSER CONNECTION DETAL 4
NTS
NOTE: ATTACH ALL HANGERS FROM
/ HANGER STRAPS TOP CORD OF JOISTS.
. UNLESS FOOT OF STRAP STRAP OR ANGLE
60" MAX IS PLACED UNDER A /
BOTTOM . —ROD
REINFORCEMENT
,— SCREWS
1 — s =]

ma =x

1" \ SCREWS MAY BE OMITTED IF

MIN HANGER LOOPS AROUND
DUCT

NOTES:

\ SIZE BOLT(S) FOR LOAD

1. ON DUCTS OVER 48" WIDE. BOTTOM SHALL BE BRACED BY ANGLE. FOR CROSS SECTION AREA MORE THAN 8
SQ. FT. DUCT SHALL BE BRACED BY ANGLES ON ALL FOUR SIDES.
2. CUTTING AND PATCHING SHALL BE LIMITED TO A MINIMUM AS REQUIRED FOR PROPER INSTALLATION.

3. SUPPORTS SHALL BE SPACED AND SIZED AS PER SMACNA.

NORR

One Penn Center

1617 JFK Boulevard, Suite 1600
Philadelphia, PA 19103 U.S.A.
norr.com

SEAL:

CLIENT:

MONTGOMERY COUNTY

PROJECT TEAM

KIMLEY-HORN

620 W GERMANTOWN PIKE, SUITE 320
PLYMOUTH MEETING, PA 19462

ROOF MOUNTED EXHAUST FAN DETAIL 14

NONE

DUCT HANGER SUPPORT DETAIL 5

NTS

PLENUM I'u
AIR THROWAWAY >
— FILTER
CONTROL TERMINAL O
BOX L BOX m
\ ; FAN o
FLEX (D S
| ‘ CONN. 08 -
O
. S < =)
_ o @]
g ] é i N
S Dﬂ - — O o C>> E
] - L] DRAIN LINE SHALL BE AT LEAST THE > ¥ m
EB—D% || SAME SIZE AS THE NIPPLE ON THE - o =
FLEX DUCT AS PER AR f DRAIN PAN | X = o
PLANS AND SPECIFI- VALVE HEATING COIL CLEAN OUT — 00 |(2
CATIONS (IF PROVIDED BY MANUFACTURER Z =
SEE SCHEDULE AND SPEC.) ; = o
j DRAIN PAN -= =
RUBBER & SHEAR PITCH DOWN
LINED INLET VIBR. ISOL. TOWARDS DRAIN <
SOUND DIVERTER SUPPORT
(SEE PART PLAN) /M\ ROD -
PLENUM y CLEAN OUT 37
AR
;F Y TA ]
‘ FILTER ~
SPILL OVER @ 54
DIVERTER FUNNEL DRAIN B =
15D SEE PLUMBING X o
=2 DRAWINGS a
b = FOR LOCATION 2
i PART PLAN UNITTYPE A B Q
(ELEV.) =
B DRAWTHRU X" 1.5X" o
BLOW THRU 1"MIN. 2X" @
o R=D > |2
! NYLON TY-WRAP TIGHTENED WHERE X= STATIC PRESSURE IN PAN S
WITH TY-WRAP TOOL OR a
15D S.S. DRAW BAND 2
) NOTES: o
7 1. BOXES WITH INTERNAL VIBRATION
ISOLATORS MUST BE HARD DUCTED.
2. BOX SENSOR SHALL BE ORIENTED IN SAME PLANE
AS ELBOW AND BE WITHIN 10° OF HORIZONTAL
T 3. LENGTH OF FLEX DUCT SHALL NOT EXCEED 12". CONDENSATE DRAIN TRAP DETAQITIE 11 ©
e
4. OFFSETS WITH FLEX DUCT SHALL NOT EXCEED 30° =S
OR PER MANUFACTURER'S AND SHALL BE GRADUAL. OFFSETS IN EXCESS 28
OF 30° SHALL BE HARD DUCTED.
RECOMMENDATION. =
5. FLEX DUCT SHALL NOT HAVE MORE THAN 1/2" SAG. 2| <
6. IF INDICATED STRAIGHT RUN CANNOT BE
OBTAINED, A FLOW-STRAIGHTENER SHALL B R Al Ront o 1 36-00
BE PROVIDED AT BOX INLET. oy g :
SHEET TITLE:
FAN POWERED BOX DETAIL 1 0
NTS
SHEET NUMBER:
4 3 2
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VARIABLE VOLUME TERMINAL BOX (VAV) SCHEDULE

PACKAGED ROOFTOP UNIT SCHEDULE (OFFICE AREA)

NORR

One Penn Center

1617 JFK Boulevard, Suite 1600
Philadelphia, PA 19103 U.S.A.
norr.com

MAXIMUM MINIMUM MAXIMUM MIN. S.P. HEATING COIL MANUFACTURER EXTERNAL COOLING GAS HEATING ELECTRICAL
TAG COOLING COOLING HEATING DROP |\ oo oLt/ EAT | LAT S MODCL Mo REMARKS TOTAL | TOTAL | FAN | SuPPLY WEIGHT
CFM CFM CFM (INWG) 2 R R ' MARK | MANUFACTURER | MODEL# | SACFM | OACFM | HP STATIC VFD EAT LAT TOTAL | SENSIBLE HEATING HEATING | GAS EER | IEER (LB) REMARKS
PRESSURE DB/WB DB/WB | COOLING | COOLING EATLLAT INPUT OUTPUT | CONN. | AFUE VIPH/HZ | MCA | MOCP
(°F) (°F) (MBH) | (MBH) (°F) (MBH) (MBH) SIZE
VAV-1-1 1000 300 600 0.17 412 208/1 55 | 80 EN\S/'[')?L(?;EEC 1-12
ENVIRO.TEC RTU-1 CARRIER 48K3GU20 10000 1800 15 2.0 YES 79/66 56.1/53.8 | 300.0 2265 60/102 350 280 3/4" 80% 208/3/60 117 | 150 | 10.3 | 16.0 4300 1,2, 4
VAV-1-2 355 120 240 0.17 2/1 208/1 55 80 gl 1-12
CNVIROTEC RTU-2 | CARRIER 48K3GU20 10000 1800 15 2.0 YES | 79/66 56.1/53.8 |  300.0 226.5 60/102 350 280 3/4" 80% 208/3/60 | 117 | 150 | 10.3 | 16.0 4300 1,2,4
VAV-1-3 890 300 600 0.17 412 208/1 55 80 SDRE 1-12
ENVIROTEC RTU-3 | CARRIER 48K3GU20 10000 1800 15 2.0 YES 79/66 56.1/53.8 |  300.0 226.5 60/102 350 280 3/4" 80% 208/3/60 117 | 150 | 10.3 | 16.0 4300 1,2, 4
VAV-1-4 1260 400 800 0.17 5/2 208/1 55 80 Do 1-12
ENVIROTEG RTU-4 | CARRIER 48K3GU20 10000 1800 15 2.0 YES | 79/66 56.1/53.8 |  300.0 226.5 60/102 350 280 3/4" 80% 208/3/60 | 117 | 150 | 10.3 | 16.0 4300 1,2,4
VAV-1-5 760 250 600 0.17 42 208/1 55 80 SDR.8 1-12 3
ENVIRO-TEC NOTES:
VAV-1-6 780 250 600 0.17 412 208/1 55 80 SDR-8 1-12 1. PROVIDE CONTROL CENTER W/DISCONNECT AND STARTERS, 24" ROOF CURB, SERVICE RECEPTACLE, INLET DAMPER, NEOPRENE BLOWER, VIBRATION ISOLATION, GAS
ENVIROTEG PRESSURE REGULATOR, DULB DULB ECONOMIZER,BAROMERTIC RELIEF, FIRESTAT, DUCT SMOKE DETECTOR, 100% WEATHERHOOD W/BIRDSCREEN, MERV 8 FILTERS,
VAV-1-7 340 120 240 0.17 2/1 208/1 55 80 DR 1-12 INLET AIR SENSOR, FILTER GAGE, AND FREEZESTAT.
- 2 PROVIDE STAINLESS STEEL HEAT EXCHANGER, STAINLESS STEEL BURNER, STAINLESS STEEL DRIP PAN, MAKE-UP AIR CONTROL DAMPERS.PROVIDE WALL MOUNTED CLIENT:
ENVIRO-TEC PROGRAMMABLE THERMOSTAT.
VAV-1-8 520 170 340 017 312 208/1 55 80 SDR-6 1-12 3. PROVIDE WITH 10000 CFM POWER EXHAUST. MONTGOMERY COUNTY
CNVIROTEC 4. PROVIDE UNIT WITH SUPPLY FAN VFD FOR MULTI-ZONE OPERATION WITH SUPPLY AIR DUCT PRESURE SENSOR.
VAV-1-9 680 220 450 0.17 4/2 208/1 55 80 SDR-8 1-12
VAV-2-1 500 150 300 0.17 3/2 208/1 55 80 ENVIRO-TEC 1-12
SDR-6
ENVIRO-TEC
VAV-2-2 630 200 400 0.17 32 208/1 55 80 1-12
SDR-8 HEAT PUMP UNIT SCHEDULE PROJECT TEAM
ENVIRO-TEC
VAV-2-3 885 300 600 0.17 412 1-12
208/ ® % SDR-8 OUTDOOR WEIGHT MFR & KIMLEY-HORN
ENVIRO-TEC TAG LOCATION SERVICE |REFRIGERANT | AIRTEMP | v/@/HZ MCA MOP SEER MODEL # NOTES 620 W GERMANTOWN PIKE, SUITE 320
VAV-2-4 930 300 600 0.17 42 208/1 55 80 SDRAD 1-12 (F) (LB) PLYMOUTH MEETING, PA 19462
ENVIRO-TEC
VAV-2-5 410 130 260 0.17 32 2081 | 55 | 80 NSl 1-12 ACCU-1 IT ROOM ACC-1 R-410A 95 | 208/1/60 | 16 25 25.0 75 B8 13
VAV-2-6 850 300 600 0.17 412 2081 | 55 | 80 ENYROaEC 1-12
ACCU-2 IT ROOM ACC-2 R-410A 95 208/1/60 15 15 25.0 75 CARRIER 1-3
ENVIRO-TEC 38MARBQ12
VAV-2-7 750 250 500 0.17 412 208/1 55 80 DRg 1-12
ENVIRO-TEC ACCU-3 IT ROOM ACC-3 R-410A 95 208/1/60 15 15 25.0 75 CARRIER 1-3
VAV-2-8 750 250 500 0.17 412 208/1 55 80 SDR.3 1-12 : 38MARBQ12
ENVIRO-TEC
VAV-2-9 800 250 500 0.17 1-12
412 20871 %5 80 SDR-8 ACCU-4 IT ROOM ACC-4 R-410A 95 208/1/60 15 15 25.0 75 CARRIER 1-3
38MARBQ12
VAV-2-10 675 230 460 0.17 412 2081 | 55 | 80 N RaEe 1-12
CARRIER
R ACCU-5 IT ROOM ACC-5 R-410A 95 208/1/60 15 15 25.0 75 1-3
VAV-2-11 675 230 460 0.17 412 2081 | 55 | 80 ENYROaEC 1-12 38MARBQ12
ENVIRO-TEC CARRIER
VAV-2-12 565 230 460 0.17 412 208/1 55 80 1-12 ] ] ] ]
08/ SDR.8 ACCU-6 IT ROOM ACC-1 R-410A 95 208/1/60 16 25 25.0 75 SaMAREG18 1-3
ENVIRO-TEC
VAV-3-1 810 250 500 017 412 55 80 1-12
208/1 SDR-8 NOTES:
ENVIRO-TEC 1. INDOOR UNITS POWERED BY OUTDOOR UNIT.
VAV-3-2 1200 400 800 0.17 5/2 208/1 55 80 SDL-10 1-12 2. UNIT TO BE INSTALLED LEVEL.
3. REFRIGERANT PIPING ROUTING AND SIZING TO BE A DELEGATED DESIGN BY THE CONTRACTOR AND MANUFACTURER.
VAV-3-3 950 300 600 0.17 412 208/1 55 80 ENVIRO-TEC 1-12
SDL-10
VAV-3-4 500 150 300 0.17 312 208/1 55 80 ENVIRO-TEC 1-12
SDR-6
ENVIRO-TEC
VAV-3-5 750 250 500 0.17 42 1-12
208/1 55 80 SDR-8 DUCTLESS AIR HANDLING UNIT SCHEUDLE
VAV-3-6 500 150 300 0.17 3 208/1 55 | 80 ENVIRO-TEC 1-12
SDR-6 TOTAL TOTAL EAT MFR &
- TAG SERVICE COOLING | HEATING SIACFM | O/ACFM | V/@/HZ NOTES
VAV-3-7 165 50 120 0.17 2/1 2081 | 55 | 80 ENYROaEC 1-12 MBH MBH DB/WE MODEL #
ENVIRO-TEC ELEVATOR CARRIER
VAV-3- 4 1 7 2 1-12 ] ]
2.8 540 50 300 0 3/ 2081 55 80 /IRO-T ACC-1 eV 18 N/A 75163 375 N/A NOTE 5 PPN 1-5
VAV-3-9 410 120 240 0.17 3/2 2081 | 55 | 80 ENVRO-TEC 1-12 CARRIER
ACC-2 IT ROOM 12 N/A 75/63 375 N/A NOTE 5 1-5
ENVIRO-TEC 40MAHBQ12
VAV-3-10 900 300 600 0.17 42 208/1 55 80 SDR.S 1-12
ENVIRO-TEC ACC3 | ITROOM 12 N/A 75/63 | 375 N/A NOTE5 | CARRIER 15
VAV-3-11 700 250 500 0.17 4/2 208/1 55 80 SDR-8 1-12 40MAHBQ12
ENVIRO-TEC
VAV-3-12 1000 300 600 017 412 208/1 55 80 SDL-10 1-12 ACC-4 IT ROOM 12 N/A 75163 375 N/A NOTE 5 CARRIER 1-5
40MAHBQ12
VAV-3-13 460 150 300 0.17 312 2081 | 55 | 80 ENYIROTEC 1-12
CARRIER
ACC-5 IT ROOM 12 N/A 75/63 375 N/A NOTE 5 1-5
VAV-3-14 350 120 . 0.17 ; 208/1 55 - ENVIRO-TEC 1-12 40MAHBQ12
SDR-6
N ENVIRO-TEC ] ) 2ND FLOOR CARRIER ] x
VAV-4-1 850 300 600 017 412 208/1 55 80 SDR.8 1-12 ACC-6 2ND FLOOE 18 N/A 75163 375 N/A NOTE 5 AL 1-5
VAV-4-2 800 250 500 0.17 42 2081 | 55 | 80 ENYROaEC 1-12 LL
NOTES:
VAV-4-3 800 250 500 0.17 412 208/1 55 80 ENVIRO-TEC 1-12 1, PROVIDE WITH WIFI ENABLED PROGRAMMABLE HEATING/COOLING THERMOSTAT. Z
SDR-8 2 REFRIGERANT PIPING ROUTING TO BE A DELEGATED DESIGN BY THE CONTRACTOR AND MANUFACTURER. Z
ENVIRO-TEG 3. CONTRACTOR SHALL ROUTE PUMPED CONDENSATE TO TRAP SIDE OF WASHER MACHINE DRAIN CONNECTION.
VAV-4-4 880 300 600 0.17 42 208/1 55 80 SDR.8 1-12 4 PROVIDE WITH DEHUMIDIFICATION CYCLE. <
5. POWER FOR UNIT PROVIDED BY CONDENSING UNIT.
ENVIRO-TEC
VAV-4-5 1700 500 1000 0.17 8/2 208/3 55 80 1-12
SDL-12 Lu
4i2 ENVIRO-TEC :
VAV-4-6 800 250 500 0.17 208/1 55 80 SDR-8 1-12
VAV-4-7 1500 250 250 017 3 2081 - 80 EN\S/IE?&;EC 1 12 DIFFUSER AND REGISTER SCHEDULE O
VAV-4-8 320 100 200 0.17 211 2081 | 55 | 80 ENYROTEC 1-12 oW m
TAG | SERVICE TYPE / MATERIAL COLOR | FACESIZE | BALANCING | NC(dB) | MANUFACTURER NOTES S
ENVIRO-TEC & MODEL Q
VAV-4-9 650 220 450 0.17 4/2 208/1 55 80 1-12 DAMPER m) >
SDR-8 <2 =
ENVIRO-TEC O < =)
VAV-4-10 690 220 450 017 412 208/1 55 | 80 SDR-8 1-12 CD-1 SUPPLY LAY-IN PLAQUE / STEEL WHITE 24 X 24 YES 30 EH PRICE - SPD 1-6 ; Eé o o
VAV-4-11 640 220 450 0.17 4/ 208/1 55 80 ENVIRO-TEC 1-12 WHITE REFER TO EH PRICE - SDS 5 "ﬁ g
: SDR-8 LD-1 SUPPLY | LINEAR DIFFUSER /ALUMINUM| L0 NoTes YES 30 e 58 938 o
R x w
VAV-4-12 290 120 - 0.17 ] 208/1 55 ) ENVIRO-TEC 1-12 WHITE — T & =
SDR-6 CD-2 SUPPLY SURFACE b1 VARIES YES 30 EH PRICE - AMCD 1-4 I E > o
00 o
— =
NOTES: CD-3 | SUPPLY SURFACE e VARIES YES 30 EH ERCE 1-4 Z 3 Z
1. COORDINATE CONTROL REQUIREMENTS WITH BASE BUILDING CONTROL SYSTEM. ; N S g
2. ALL VAV BOXES SHALL BE TESTED, CERTIFIED AND SEALED IN ACCORDANCE WITH ARI STANDARD 880. ) WHITE -
3. ALL WIRING REQUIRED FOR CONTROL FUNCTION BY HVAC CONTRACTOR. EG-1 | EXHAUST SURFACE B-12 VARIES YES 30 EH PRICE - AMCD
4. CONTROLS TO BE PROVIDED AND MOUNTED BY THE VAV BOX MANUFACTURER. WHITE EH PRICE -
5. STATIC PRESSURE BASED ON MAXIMUM DESIGN CFM WITH VOLUME CONTROL DAMPER IN FULL OPEN POSITION. EG-2 | EXHAUST SURFACE A VARIES YES 30 ARAS
6.  PROVIDE RADIATED SOUND INDUCTION DAMPER TO ASSIST IN BALANCING.
7. PROVIDE 7-DAY PROGRAMMABLE HEATING/COOLING THERMOSTAT WITH NIGHT SETBACK & ON/OFF/AUTO SWITCH. WHITE
8. VAV BOXES SHALL BE GALVANIZED, GALLVENEALED METAL IS NOT ACCEPTABLE. RG-1 RETURN LOUVERED / ALUMINUM B-12 24X 24 NO 30 EH PRICE - 80 1-4
9.  DUCTWORK DOWNSTREAM OF ALL VAV BOXES SHALL BE LINED WITH 1" ACOUSTICAL LINING, MINIMUM OF 6-0" FROM VAV BOX. WHITE REFERTO EH PRICE - SDS
10.  CONTROL SEQUENCE SHALL INCLUDE EARLY MORNING WARM UP, VAV CONTROL BOTH FOR HEATING AND COOLING AND AUTOMATIC CHANGE OVER. LR-2 RETURN | LINEAR DIFFUSER /ALUMINUM| 570 NOTES YES 30 o 58 -
11.  PROVIDE REQUIRED SERVICE SPACE IN FRONT OF CONTROL PANEL OF VAV BOXES AS PER MANUFACTURER'S RECOMMENDATION. zla
12. VAV BOX DAMPER SHALL BE PERMITTED TO OPEN (ABOVE MINIMUM POSITION) IN THE HEATING MODE TO SATISFY THERMOSTAT SETPOINT. =
NOTES: 58
1. PROVIDE 24X24 DROP PANEL FOR LAY-IN CEILING WITH INSULATED BACK PAN. o
2. ALL SIZES INDICATED FOR T-BAR CEILINGS ARE NOMINAL - EXACT SIZE TO BE LESS TO ALLOW DEVICES TO LAY IN CEILING. @
3. PROVIDE LIGHT SHIELDS WHERE TRANSFERS ARE NOT PROVIDED. S
4, PROVIDE WITH T-BAR LAY-IN FRAME AND RETURN WITH LIGHT SHIELD. 5
5. FLEXIBLE DUCT SIZE TO MATCH NECK SIZE. =
6. PROVIDE SQUARE TO ROUND ADAPTERS AS REQUIRED. PROVIDE FIELD FABRICATED PLENUMS WHERE FACTORY PLENUMS _\8
WILL NOT FIT DUE TO FIELD CONDITIONS. &
EXHAUST FAN SCHEDULE 7. 3 SLOTS, 3/4" SLOTH WIDTH, C/W 1200 SUPPLY PLENUM. N
T orve | ELECTRIGALDATA 8. PROVIDE PLASTER FRAMES FOR ALL AIR DEVICES MOUNTED IN PLASTER. SEE ARCHITECTURAL REFLECTED CEILING PLAN. 95
: 9. SEE DRAWING 7/M601 FOR TRNSFER DUCT FOR TRANSFER DUCT DETAILS. ?
TAG TYPE CFM | RPM S.P. TYPE HP VOLTS/@/HzZ SERVICE MFR & MODEL NOTES 10.  PROVIDE 1" THICK ACCOUSTICAL LINING. o
EF-1 | ROOF DOWNBLAST | 1500 1300 06 | DRECT| 05 208/1/60 RESTROOMS 1??5%%[) 1-5
NOTES:
©
1. PROVIDE FAN MOUNTED BACKDRAFT DAMPER. =
2. PROVIDE UNIT MOUNTED SPEED CONTROLLER. UNIT HEATER SCHEDULE Ss
3. UNIT TO BE INSTALLED LEVEL. S
4. PROVIDE WITH 12" FACTORY ROOF CURB. APPROX HEATING ELECTRICAL DATA E
5. PROVIDE TIMECLOCK OPERATION. TAG TYPE v o ps | voLTSmz SERVICE MFR & MODEL | NOTES <
WALL-RECESSED MARK PROJECT NUMBER:  NPPH23-0136-00
CUH-1 CABINET 175 3 14.5 208/1/60 WATER ROOM CQVVH3404 1,2 Copyright (c) by ENV Al Rights Reserved.
WALL-RECESSED QMARK SHEETTITLE:
CUH-2 CABNET 175 3 14.5 208/1/60 REAR EXIT Ci3a0a 1,2 SCHEDULES
WALL-RECESSED QMARK
CUH-3 CABNET 175 3 14.5 208/1/60 REAR EXIT KA 1.2
NOTES:
1. PROVIDE WITH INTEGRATED THERMOSTAT.
2 PROVIDE WITH AUTOMATIC SHUT OFF WHEN OUTDOOR TEMPERATURES EXCEED 45° F.
SHEET NUMBER:
4 3 2 1
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Project

Energy Code:
Project Title:

Location:

Project Type:

Construction Site:

COMcheck Software Version COMcheckWeb
Mechanical Compliance Certificate

Information

2021 IECC
Willow Grove Annex - 102 N YORK RD

Willow Grove (Montgomery), Pennsylvania
Climate Zone: 4a

Additional Efficiency Package(s)
Credits: 10.0 Required 3.0 Proposed
5% cooling efficiency improvement, 3.0 credit

Mechanical Systems List
Quantity System Type & Description

4

HVAC System (Multiple-Zone):

New Construction

Owner/Agent:

Designer/Contractor:

Heating: 1 each - Central Furnace, Gas, Capacity = 350000 kBtu/h
Proposed Efficiency = 81.00% Et, Required Efficiency: 81.00 % Et

Cooling: 1 each - Single Package DX Unit, Capacity = 300000 kBtu/h, Air-Cooled Condenser, Air Economizer

Proposed Efficiency = 10.30 EER, Required Efficiency = 9.50 EER
Proposed Part Load Efficiency = 16.00 IEER, Required Part Load Efficiency = 12.30 IEER
Fan System: RTU fan | RTU 1, 2, 3, 4 -- Compliance (Brake HP and fan efficiency method) : Passes

Fans:

Mechanical Compliance Statement

Compliance Statement: The proposed mechanical design represented in this document is consistent with the building plans,
specifications, and other calculations submitted with this permit application. The proposed mechanical systems have been
designed to meet the 2021 IECC requirements in COMcheck Version COMcheckWeb and to comply with any applicable

mandatory requirements listed in the Inspection Checkilist.

Name - Title

FAN 2 Exhaust, Multi-Zone VAV, 10000 CFM, 10.0 motor nameplate hp, 5.2 design brake hp (5.2 max. BHP), 1.01

fan energy index

FAN 1 Supply, Multi-Zone VAV, 10000 CFM, 15.0 motor nameplate hp, 7.7 design brake hp (7.7 max. BHP), 1.01 fan

energy index

HVAC System (Single Zone):

Cooling: 1 each - Variable Refrigerant Flow, Capacity = 12000 kBtu/h, Air-Cooled Condenser, Unknown Economizer
No minimum efficiency requirement applies
Fan System: ductless split -- Compliance (Motor nameplate HP and fan efficiency method) : Passes

Fans:

FAN 3 Supply, Constant Volume, 375 CFM, 0.1 motor nameplate hp, 0.00 fan energy index , fan exception

fan < 1 HP or < 0.89 kW

HVAC System (Single Zone):

Cooling: 1 each - VRF Zone Fan Unit, Capacity = 18000 kBtu/h, Air Economizer
No minimum efficiency requirement applies
Fan System: ductless split -- Compliance (Motor nameplate HP and fan efficiency method) : Passes

Fans:

FAN 3 Supply, Constant Volume, 375 CFM, 0.1 motor nameplate hp, 0.00 fan energy index , fan exception

fan < 1 HP or < 0.89 kW

HVAC System (Unknown w/ PerimeterSystem):
Heating: 4 each - Unit Heater, Electric, Capacity = 15000 kBtu/h

No minimum efficiency requirement applies
Fan System: unit heater -- Compliance (Motor nameplate HP and fan efficiency method) : Passes

Fans:

FAN 4 Supply, Constant Volume, 175 CFM, 0.1 motor nameplate hp, 0.00 fan energy index , fan exception

fan < 1 HP or < 0.89 kW

: Single

: Single

: Single

Project Title:

Data filename:

Willow Grove Annex - 102 N YORK RD

Report date
Page

Signature

Date

4]

COMcheck Software Version COMcheckWeb

Inspection Checklist

Energy Code: 2021 IECC
Requirements: 100.0% were addressed directly in the COMcheck software

Text in the "Comments/Assumptions" column is provided by the user in the COMcheck Requirements screen. For each
requirement, the user certifies that a code requirement will be met and how that is documented, or that an exception
is being claimed. Where compliance is itemized in a separate table, a reference to that table is provided.

NORR

One Penn Center

1617 JFK Boulevard, Suite 1600
Philadelphia, PA 19103 U.S.A.
norr.com

CINot Applicable

Section
# Plumbing Rough-In Inspection Complies? Comments/Assumptions
& Req.ID
C404.5, Heated water supply piping conforms [JComplies Requirement will be met.
C404.5.1, to pipe length and volume Oboes Not
[CP4LO6A;§5.2 requirements. Refer to section details. [Not Observable

Section
# Plan Review Complies? Comments/Assumptions
& Req.ID
C103.2 Plans, specifications, and/or [IComplies Requirement will be met.
[PR2]* caI(r:]ularEioEs provlide all inforbmation Lpoes Not
with which compliance can be
determined for the mechanical and LINot Obse.rvable
service water heating systems and LINot Applicable
document where exceptions to the
standard are claimed. Load
calculations per acceptable
engineering standards and
handbooks. Hot water system sized
per manufacturer's sizing guide.
C406 Plans, specifications, and/or [IComplies
[PRI]* caltr:]ular'fio;:s provlide all infoLmation Oboes Not
with which compliance can be
determined for the additional energy [INot Obsgrvable
efficiency package options. [INot Applicable

Additional Comments/Assumptions:

‘ 1 |High Impact (Tier 1)

| 2 |Medium Impact (Tier 2)

| 3 |Low Impact (Tier 3) |

: 06/15/26
lof 12
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Section Section Section
# Mechanical Rough-In Inspection Complies? Comments/Assumptions # Mechanical Rough-In Inspection Complies? Comments/Assumptions # Mechanical Rough-In Inspection Complies? Comments/Assumptions
& Req.ID & Req.ID & Req.ID
C402.2.6 Thermally ineffective panel surfaces of COcomplies Exception: Requirement does not apply. C403.2.2 Natu_ral or mechanical ver_mtilation is COcomplies Requirement will be met. C403.5.3. | Air economizers automatically reduce COcomplies Requirement will be met.
[ME41]3 senslible heatinRQBpgnels have Cpoes Not [ME59]t IprtOVIdet('j in ?cl\;:l:orﬂan.ce ;I\I(I:thd poes Not 3 outdoor air intake to the design Opoes Not
insulation >= R-3.5. nternational Mechanical Code [ME124]* 'minimum outdoor air quantity when
[INot Observable Chapter 4. Mechanical ventilation has [INot Observable outdoor air intake will not reduce [INot Observable
LINot Applicable ili i LINot Applicable O i
pp capability to reduce outdoor air supply pp cooling energy usage. See Table Not Applicable
C403.12.3 HVAC piping insulation insulated in [(JComplies Exception: Requirement does not apply. to minimum per IMC Chapter 4. C403.5.3.3 for applicable device types
[ME61]? accordance with Table C403.11.3. Cpoes Not C403.7.1 Demand control ventilation provided [JComplies Requirement will be met. and climate zones.
'”SLt'latt'og ?xposded to Weatggr Is [JNot Observable [ME59]*  for spaces >500 ft2 and >15 Uboes Not C403.5.3. System capable of relieving excess [IComplies Requirement will be met.
protected from damage and is CINot Apolicable people/1000 ft2 occu'pantl dgn5|ty and [INot Observable 4 outdoor air during air economizer Opoes Not
provided with shielding from solar PP served by systems with air side ) [ME125] operation to prevent over pressurizing
radiation. economizer, auto modulating outside [INot Applicable the building. The relief air outlet [INot Observable
C403.8.1 HVAC fan systems at design CIComplies Requirement will be met. air damper control, or design airflow located to avoid recirculation into the |LINot Applicable
[ME65]® | conditions do not exceed allowable  [pges Not ‘ . >3,000 cfm. building.
fantsystghm motor nameplate hp or fan CINot Observable See the Mechanical Systems list for values. C403.7.2 Enclosed parking garage ventilation [JComplies Exception: Requirement does not apply. C403.5.3. |Return, exhaust/relief and outdoor air ;[L1Complies Requirement will be met.
system bhp. CINot Applicable [ME115]3 haz autom.?tltt: cotntamlnant geltetctlon Oboes Not 5 dampers used in economizers have  [poes Not
- and capacity to stage or modulate [ME126]* 'motorized dampers that automaticall
C403.8.2 'HVAC fan motors not oversized [IComplies Requirement will be met. fans to 50% or less of design capacity. CINot Obsgrvable shut when not i?\ use and meet Y ONot Observable
[ME21]2  beyond allowable limits. Oboes Not LINot Applicable maximum leakage rates. Reference  LINot Applicable
CINot Observable C403.7.33 Units_ that provide ventilation air to [IComplies Requirement will be met. section C403.7.7 for details.
CINot Applicable [ME140] multtl)ple z_oneslar:\d ope;ate In d Lboes Not C403.6.1 Hydronic and multizone HVAC system [JComplies Requirement will be met.
, — , ; - combination with zone heating an INot Observable [ME75]2 controls are VAV fans driven by Opoes Not
C403.8.3 Fans have a fan energy index (FEl) >= [1Complies Requirement will be met. cooling systems do not use heating or i ; i
B : ) - CINot Applicable mechanical or electrical variable
[ME117]2 1.00. Variable volume fans will have [poes Not heat recovery to warm supply air to a pp speed drive per Table C403.4.1.1 [INot Observable
an FEl >= 0.95. CINot Observable temperature greater than 60°F when B CINot Applicable
CINot Applicable gi‘i(rj%iern;ﬁtlt\é%%giglt?ﬁelg{iar?c?i((:)arte that C403'6i9 VAV fans have static pressure sensors [IComplies Requirement will be met.
C403.8.4 Motors for fans that are not less than [LlComplies Requirement will be met. the majority of zones require cooling. [ME67] Lfl’ccatEd so controller setpoint <=1.2  [Ipoes Not
[ME142]2 llllzthp 'amljl less tha”tlthg aret Uboes Not C403.7.6 HVAC systems serving guestrooms in |[JComplies Exception: Requirement does not apply. o LINot Obsgrvable
plecrencolly commuEaEa moor o Lt observaoie MELT) Grovp 1 buldngs Wih =30 Cooes ot _ ___ Dntmesble
70 percent. These motors have the [CINot Applicable grovided wit.h cont?ols that [ INot Observable C403.4.1. Reset Isltadtl\c/'g)\l;e;sure setpomt for DDC EComplles Requirement will be met.
means to adjust motor speed. automatically manage temperature CINot Applicable [3ME24]2 gg:ggl iontrollerog:zerde%%rttlr?g ztgnes Does Not
C403.8.6 Each DX cooling system > 65 kBtu [IComplies Requirement will be met. setpoint and ventilation (see sections requiring the most pressure. [INot Observable
[ME143]2 and chiller water/evaporative cooling [poes Not C403.7.6.1 and C403.7.6.2). CINot Applicable
Z)gtier:egv?g \tgrrls ;]el/iidhopof;gn sirflow [JNot Observable C403.7.4 | Exhaust air energy recovery on [ClComplies Exception: Requirement does not apply. C403.6.1 Supply air systems serving multiple COcomplies Requirement will be met.
g ) y ] 0 ; [ME57]* systems meeting Table C403.7.4(1) [poes Not [ME130]3 zones have VAV systems with controls [Jpoes Not
as a function of load and comply with LINot Applicable - :
! , ; A and C403.7.4(2). configured to reduce the volume of air
detailed requirements of this section. [INot Observable that is reheated. recooled or mixed in | JNot Observable
C403.9 | Large diameter fans where installed  [LlComplies Requirement will be met. LINot Applicable each zone. See section for details. LINot Applicable
[ME144] Sha”rtc)lerEeSteqtﬁrLdMlgzezlg% in Opoes Not C403.7.53 Kitchen exhaust systems comply with [lComplies Exception: Requirement does not apply. C403.6.2 Single-duct VAV systems use terminal LJComplies Requirement will be met.
accordance wi : [JNot Observable [ME116] ;?J?Jls&/eg?rel?rtn?tlgt?gr?scgmltslggsfdy Hood Uboes Not [ME131]3 devices configured to reduce the Oboes Not
; ' supply of primary supply air before
[INot Applicable rating requirements and maximum LINot Obse.rrvable rer?ga);ing%r recgolin%ptgkes place. [INot Observable
C403.13.1 Systems that heat outside the building [JComplies Requirement will be met. exhaust rate criteria. LINot Applicable [LINot Applicable
2 i . . . . R
[ME71] envtelolpl)edage radiant heat systems [boes Not C403.12.1 HVAC ducts and plenums insulated in |[JComplies Requirement will be met. C403.6.3 Systems that have 1 warm air duct [IComplies Exception: Requirement does not apply.
gon.ro er t.% arn ogtcuhpancy sensing [CINot Observable g accordance with C403.11.1 and poes Not [ME132]3 and 1 cool air duct use terminal Upoes Not
evice or timer switch. CNot Applicable C403.12.2 constructed in accordance with [INot Observable devices configured to reduce the flow [Not Ob bl
: — P . - ; [ME60]> C403.11.2, verification may need to - from one duct to a minimum before ot Observable
C403_32 HVAC equipment efficiency verified. [JComplies See the Mechanical Systems list for values. occur during Foundation Inspection. LINot Applicable mixing of air from the other duct takes CINot Applicable
[ME55] Uboes Not : : : 5 : : : place.
[INot Observable 238331 fe';3&220n%'ég[stﬁéor\ggsiieﬂfgtes for Dgomp:\'lei Requirement will be met. C403.6.4 Individual dual-duct or mixing heating |[JComplies Exception: Requirement does not apply.
CINot Applicable C403.5.2 design capacity, control signal, oes No [ME133]® and cooling systems with a single fan  [CIpoes Not
C403.2.1 Zone isolation devices and controls  [JComplies Requirement will be met. [ME62]' | ventilation controls, high-limit shut-off, %Not Observable E?S/r‘:v'rfgttgtili caggcxilteﬁ;r90,000 CNot Observable
[ME112]3 installed where applicable. Oboes Not integrated economizer control, and Not Applicable economizerqs PP CINot Applicable
provide a means to relieve excess :
EEO: ,CA)bsﬁer?le outside air during operation. C403.6.53 Multiple zone HVAC systems have Clcomplies Requirement will be met.
[¢] cable : : : : ; : : i
. . . plp ! . . C403.5.2 | Economizer operation will not increase [ 1Complies Requirement will be met. e Eggg(ljyoar'\rbtsmfra}gﬁ;g?iﬁ;ggm5 Uboes Not
C403.5.5 fault detec.tlonland d|agno§t|cs ClComplies Requirement will be met. [ME16]* 'heating energy use during normal Cpoes Not ‘ ¢ 9 [JNot Observable
[ME113]2 installed with air-cooled unitary DX  [dpges Not operation. emperatures. CINot Applicabl
i VRF units havi [CINot Observable ot Applicable
units or units having [INot Observable 0
economizers. Not Applicable
CINot Applicable
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configured to 1) turn off the terminal
fan except when space heating is
required or where required for
ventilation, 2) turn on the terminal fan
as the first stage of heating before the
heating coil is activated, and 3) during
heating for warmup or setback
temperature control, either operate
the terminal fan and heating coil
without primary air or, reverse the
terminal damper logic and provide
heating from the central air handler
by primary air.

[INot Observable
CINot Applicable

Section
# Mechanical Rough-In Inspection Complies? Comments/Assumptions
& Req.ID
C403.6.7 Parallel-flow fan-powered VAV air IComplies Requirement will be met.
[ME136]3 terminals have automatic controls Opoes Not

WILLOW GROVE ANNEX

compressor systems that comply with
C403.11.3.2..

C403.6.8 Systems with DDC of individual zones [JComplies Requirement will be met.
[ME137]3 reporting to the central control panel [ppes Not
configured to reset the static pressure
setpoint based on zone requiring the | Not Observable
most pressure. The DDC is capable of LINot Applicable
monitoring zone damper positions or
have an alternative method of
indicating the need for static pressure.
See section for details.
C403.6.9 Static pressure sensors used to [IComplies Requirement will be met.
[ME138]3 control VAV fans located such that the [Jppes Not
controller setpoint is <= 1.2 inches
w.c.. Where this results in one or more [INot Obsgrvable
sensors being located downstream of | LINot Applicable
major duct splits, not less than one
sensor located on each major branch.
C403.4.1. Heating for vestibules and air curtains |[JComplies Requirement will be met.
4 with integral heating include poes Not
[ME63]12 automatic controls that shut off the [Not Ob bl
heating system when outdoor air o se.:rva €
temperatures > 45F. Vestibule LINot Applicable
heating and cooling systems
controlled by a thermostat in the
vestibule with heating setpoint <=
60F and cooling setpoint >= 80F.
C403.6.6 Multiple zone VAV systems with DDC [IComplies Requirement will be met.
[ME135]3 of individual zone boxes have static  [Jppes Not
i See the Mechanical Syst list f lues.
pressure setpoint reset controls. [JNot Observable ee the Mechanical Systems list for vaiues.
CINot Applicable
C403.3.3 |Hot gas bypass limited to: <=240 [IComplies Requirement will be met.
[ME35]* ' kBtu/h - 50% >240 kBtu/h - 25% Upoes Not
[CINot Observable
CINot Applicable
C408.2.2. Air outlets and zone terminal devices [JComplies Requirement will be met.
1 have means for air balancing. Opoes Not
[ME53]3
[INot Observable
CINot Applicable
C403.11.3 Refrigerated display cases, walk-in [IComplies Exception: Requirement does not apply.
, coolers or walk-in freezers served by [dpoes Not
C403.11.3 remote compressors and remote
1, condensers not located in a [INot Observable
C403.11.3 condensing unit, have fan-powered LINot Applicable
2 condensers that comply with Sections
[ME123]3 C403.11.3.1 and refrigeration

‘ 1 |High Impact (Tier 1)

| 2 |Medium Impact (Tier 2)

| 3 |Low Impact (Tier 3) |
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rooms, classrooms and workstations
and > 25% of branch circuit feeders
for modular furniture will have
automatic receptacle control in
accordance with C405.11.1.

[INot Observable
CINot Applicable

Section
# Rough-In Electrical Inspection Complies? Comments/Assumptions

& Req.ID
C405.7 Low-voltage dry-type distribution IComplies
[EL26]2 electric transformers meet the poes Not

minimum efficiency requirements of

Table C405.6. [INot Obsgrvable

CINot Applicable

C405.8 Electric motors meet the minimum Ccomplies
[EL27]2 efficiency requirements of Tables Opoes Not

C405.7(1) through C405.7(4).

Efficiency verified through certification [INot Obsgrvable

under an approved certification LINot Applicable

program or the equipment efficiency

ratings shall be provided by motor

manufacturer (where certification

programs do not exist).
C405.9.1, Escalators and moving walks comply [[IComplies
C405.9.2 ' with ASME A17.1/CSA B44 and have [Jpoes Not
[EL28]2 automatic controls configured to

reduce speed to the minimum [CINot Obse.rvable

permitted speed in accordance with |LINot Applicable

ASME A17.1/CSA B44 or applicable

local code when not conveying

passengers.
C405.10 Total voltage drop across the [(JComplies
[EL29]? combination of feeders and branch Opoes Not

PO — o
circuits <= 5%. [INot Observable
CINot Applicable

C405.1.1 At least 90% of dwelling unit [(IComplies
[EL30]2 permanently installed lighting shall Opoes Not

have lamp efficacy >= 65 Im/W or

luminaires with efficacy >= 45 Im/W [INot Obse.rvable

or comply with C405.2.4 or C405.3. | LINot Applicable
C405.11, 50% of 15/20 amp receptacles [IComplies
C405.11.1 installed in enclosed offices, Opoes Not
[EL31]? conference rooms, copy rooms, break

‘ 1 |High Impact (Tier 1)

| 2 |Medium Impact (Tier 2) | 3 |Low Impact (Tier 3)
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‘ 1 |High Impact (Tier 1)

| 2 |Medium Impact (Tier 2)

| 3 |Low Impact (Tier 3) |

[INot Observable
[CINot Applicable

Section
# Final Inspection Complies? Comments/Assumptions
& Req.ID
C408.2.1 Commissioning plan developed by IComplies Requirement will be met.
[FI128]% registered design professional or Oboes Not
approved agency. [INot Observable
[INot Applicable
C408.2.3. 'HVAC equipment, systems and [(JComplies Requirement will be met.
1 system-to-system relationships have [dpoes Not
1
[FI31] been tgsted to ensure proper [Not Observable
operation. .
[CINot Applicable
C408.2.3. 'HVAC and service water heating [ClComplies Requirement will be met.
2 control systems have been tested to  [poes Not
[FILO0]* ensure proper operation, calibration
and adjustment of controls. [INot Observable
[INot Applicable
C408.2.3. |Economizers have been tested to ClComplies Requirement will be met.
3 ensure proper operation. Ipoes Not
1
[F132] [INot Observable
[INot Applicable
C408.2.4 | Preliminary commissioning report CIComplies Requirement will be met.
[FI291* completed and certified by registered [poes Not
design professional or approved [Not Observable
agency. -
[CINot Applicable
C408.2.5 Furnished HVAC as-built drawings CIComplies Requirement will be met.
[FI7]? submitted within 90 days of system Opoes Not
acceptance. [CINot Observable
CINot Applicable
C408.2.5. |An air and/or hydronic system [IComplies Requirement will be met.
1 balancing report is provided for HVAC [poes Not
1
[F143] systems. [INot Observable
CINot Applicable
C408.2.5. [Final commissioning report due to [(JComplies Requirement will be met.
2 building owner within 90 days of Opoes Not
[FI30]* receipt of certificate of occupancy.

Section
# Final Inspection Complies? Comments/Assumptions
& Req.ID
C303.3, Furnished O&M manuals for HYAC IComplies Requirement will be met.
C408.2.5. systems within 90 days of system Oboes Not
[3F|8]3 acceptance. [INot Observable
CINot Applicable
C403.1.1 HVAC systems and equipment design [JComplies Requirement will be met.
[FI5013 loads calculated in accordance with Cpoes Not
ANSI/ASHRAE/ACCA Standard 183 or
by an approved equivalent [INot Obse.rvable
computational procedure CINot Applicable
C403.3.1 HVAC systems and equipment [(IComplies Requirement will be met.
[FI27]3 capacity does not exceed calculated [dpoes Not
loads. [INot Observable
[CINot Applicable
C403.4.1 Heating and cooling to each zone is [IComplies Requirement will be met.
[FI47]13 cqn_trolled by a the_rnjostat control._ Cpoes Not
Mlnlmum one humidity control device [INot Observable
per installed -
humidification/dehumidification [INot Applicable
system.
C403.4.1. Thermostatic controls have a 5 °F [IComplies Requirement will be met.
2 deadband. Upoes Not
[FI38]3
[INot Observable
CINot Applicable
C403.4.1. Temperature controls have setpoint [IComplies Requirement will be met.
3 overlap restrictions. Oboes Not
[FI2013
[INot Observable
CINot Applicable
C403.4.2 Each zone equipped with setback [IComplies Requirement will be met.
[FI39]3 controls using automatic time clock or \[poes Not
programmable control system. [Not Observable
[INot Applicable
C403.4.2. Automatic Controls: Setback to 55°F [ JComplies Requirement will be met.
1, (heat) and 85°F (coql); 7-day clock, 2- 'Cpoes Not
9403.4.2. _hour occupant override, 10-hour CINot Observable
2 backup = -
[FI40]3 [INot Applicable
C403.4.2. Systems include optimum start [IComplies Requirement will be met.
3 . controls. Opoes Not
[F141] [INot Observable
CINot Applicable
C406.2.2 5% cooling efficiency improvement - [JComplies
[FI66]! all HVAC and Plant cooling equipment [poes Not
o e )
is 5% more efficient than required by [Not Observable
2021 IECC. -
CINot Applicable
C408.1.1 Building operations and maintenance [JComplies
[FI57]* documents will be provided to the Opoes Not

owner. Documents will cover
manufacturers' information,
specifications, programming
procedures and means of illustrating
to owner how building, equipment and
systems are intended to be installed,
maintained, and operated.

[INot Observable
CINot Applicable
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CONTROL POINT ABBREVIATION LEGEND ROOFTOP UNIT (RTU-1):
UNOCCUPIED MODE - WHEN THE BUILDING AUTOMATION SYSTEM (BAS) INITIATES THE UNOCCUPIED MODE, THE UNIT SHALL STOP AND ASSUME
oI DIGITAL INPUT THE USER-DEFINED UNOCCUPIED HEATING AND COOLING SETPOINTS. IF AN UNOCCUPIED ZONE COOLING SETPOINT IS EXCEEDED THE UNIT
SHALL BE ENERGIZED AND COOLING SHALL BE ACCOMPLISHED BY THE ECONOMIZER IF OUTDOOR ENTHALPY CONDITIONS PERMIT OR BY
MECHANICAL COOLING IF NOT. SHOULD A ZONE TEMPERATURE FALL BELOW THE UNOCCUPIED ZONE HEATING SETPOINT, THE UNIT SHALL
DO DIGITAL OUTPUT CONTROLS SYSTEM ARCHITECTURE 1 OPERATE IN FULL HEATING WITH THE OUTSIDE AIR DAMPER CLOSED.
NONE STARTUP MODE - THE ROOFTOP UNIT SHALL BE CONTROLLED TO THE START-UP MODE BY THE BAS FOR COOLDOWN/WARMUP. DURING THE
Al ANALOG INPUT STARTUP MODE COOLDOWN, THE COOLING IS ENABLED FOR THE UNIT. THE OUTDOOR AIR DAMPER SHALL REMAIN CLOSED, UNLESS
ECONOMIZING, UNTIL THE UNIT'S SCHEDULED OCCUPIED TIME. DURING THE STARTUP MODE WARMUP, THE UNIT'S COOLING REMAINS OFF. THE
OUTDOOR AIR DAMPER SHALL REMAIN CLOSED UNTIL THE UNIT'S SCHEDULED OCCUPIED TIME.
AO ANALOG OUTPUT
TIMED OVERRIDE - WHEN A TIMED OVERRIDE IS INITIATED BY THE USER, THE ROOFTOP UNIT SHALL RETURN TO ITS NORMAL OCCUPIED MODE
sis START/STOP FOR A PERIOD OF TIME AS SPECIFIED AT THE BAS. WHEN THE TIMED OVERRIDE PERIOD HAS ENDED, THE UNIT SHALL AUTOMATICALLY RETURN
TO ITS UNOCCUPIED CYCLE.
VFD VARIABLE FREQUENCY DRIVE OCCUPIED OPERATION - WHEN THE UNIT IS CONTROLLED TO THE OCCUPIED MODE, ALL ROOFTOP UNIT FUNCTIONS SHALL BE ENABLED. THE
UNIT SHALL OPERATE IN SUPPLY AIR TEMPERATURE CONTROL MODE. THE UNIT SHALL DEFAULT TO THIS MODE IN THE EVENT THAT
cHWS CHILLED WATER SUPPLY SEQUENCE OF OPERATIONS COMMUNICATIONS WITH THE BAS ARE LOST.
THE VAV TERMINALS SHALL BE CONTROLLED DIRECTLY FROM THE DDC COOLING MODE - VAV OPERATION:
CHWR CHILLED WATER RETURN ELECTRIC SYSTEM. CONNECT TO THE TERMINAL MANUFACTURER'S AIR FLOW PORTS TO IF ECONOMIZER COOLING IS NOT POSSIBLE, THE ECONOMIZER ACTUATOR DRIVES THE DAMPER TO THE MINIMUM POSITION SETPOINT WHEN
POWER TO HTR. ELECTRIC HEAT SENSE PRESSURE DIFFERENTIAL. CALIBRATE PRESSURE DIFFERENTIAL TO THE INDOOR FAN RELAY IS ENERGIZED AND ALLOWS MECHANICAL COOLING OPERATION.
% (WHERE APPLICABLE) VOLUMETRIC AIR FLOW. AIR FLOW SENSORS SHALL HAVE A RANGE OF 0.00
T TEMPERATURE AOSTOANCH .G ARD QFFER A RESOLLTION OF 0.02 INCHES OF WATER AND AN THE UNIT SHALL DELIVER 58°F DISCHARGE AIR TEMPERATURE DURING OCCUPIED TIMES. THE UNIT SHALL UTILIZE THE VAV SEQUENCE OF
SUPPL AGTUATOR. OPERATION TO VARY FAN SPEED AS WELL AS COOLING, HEATING AND DEHUMIDIFICATION STAGES AS NECESSARY AND DESCRIBED BELOW.
H HUMIDITY INLET } ( Slﬂs - IN THE COOLING MODE, THE VAV TERMINAL DAMPER SHALL MODULATE TO MECHANICAL COOLING: IF THE CONTROL DETERMINES THAT THERE IS A NEED FOR COMPRESSOR STAGES IN ORDER TO MEET THE DISCHARGE
T OUTLET I(\,/AASTJSARBT%)MNSTiTEPSéhATTJ\I%MG%RD'AET%E’\ZEVDESEI\E/\EELF HiAUI'E: OBTAINED AIR REQUIREMENTS, ONCE SUPPLY FAN PROVING HAS BEEN MADE, THE UNIT WILL BEGIN TO STAGE COMPRESSORS. AS THE ZONE COOLING
H TEMPERATURE AND HUMIDITY SENSOR ss o TN NN T e e A B e SPAGEL DEMAND CONTINUES TO INCREASE, IF ADDITIONAL CAPACITY IS REQUIRED, THE SUPPLY FAN OUTPUT WILL BE MODULATED ABOVE MINIMUM
2% V. (T)— ZONE  —\~ TO MAINTAIN MINIMUM SPACE SETPOINT TEMPERATURE 70 DEGREES Ft 1°F SPEED IN ORDER TO MEET THE ZONE REQUIREMENTS. NOTE THAT THE SUPPLY FAN SPEED WILL REMAIN AT THE COMPRESSOR STAGE'S
AIR (ADJUSTABLE). PROVIDE A MINIMUM DEAD BAND BETWEEN THE HEATING AND ASSOCIATED MINIMUM VALUE UNTIL THE CONTROL REQUIRES ADDITIONAL CAPACITY TO MEET THE ZONE DEMAND. AS THE COOLING LOAD IN
coz CARBON DIOXIDE PRESSURE COOLING MODE OF 4 DEGREES F WHERE NO CONTROL ACTION OCCURS. THE THE ZONE DECREASES THE CONTROL WILL REDUCE THE SPEED OF THE FAN DOWN TO MINIMUM PER COMPRESSOR STAGE AND CONTROL THE
DIFFERENTIAL CONTROL ALGORITHM SHALL PROVIDE PRESSURE INDEPENDENT CONTROL WITH COMPRESSOR OUTPUTS ACCORDINGLY. AS THE COMPRESSORS BEGIN TO DE-ENERGIZE, THE SUPPLY FAN SPEED WILL FALL BACK TO THE
INPUT TO ADJUSTABLE MINIMUM AND MAXIMUM AIR FLOW SETPOINTS AS SCHEDULED COOLING STAGE'S ASSOCIATED MINIMUM FAN SPEED BUT NOT BELOW. AS THE LOAD IN THE ZONE CONTINUES TO DROP, COOLING CAPACITY
SpP STATIC PRESSURE VAV CONTROLLER STPT ADJ FOR THE VAV TERMINAL UNITS SCHEDULE. WILL BE REDUCED IN ORDER TO MAINTAIN THE CALCULATED DISCHARGE AIR SETPOINT.
NTEGRAL TEMP %TEM SHALL MONITOR AND HAVE ADJUSTMENT CAPABILITIES ECONOMIZER COOLING: THE ECONOMIZER IS UTILIZED TO CONTROL THE ZONE TEMPERATURE PROVIDING THE OUTSIDE AIR CONDITIONS ARE
Fs FLOW SwiTCH VAV FOR THE FOLLOWING POINTS, POSSIBLE, THE GONTROL MODULE SENDS THE GODLING REQUEST 10 THE UNIT ECONOMZER AGTUATOR (EGA) 10 OPEN THE ECONOMIZER
CONTROLLER *  DISCHARGE AIR TEMPERATURE DAMPER. THE CONTROL MODULE TRIES TO COOL THE ZONE UTILIZING THE ECONOMIZER TO SLIGHTLY BELOW THE ZONE TEMPERATURE
LAT LEAVING AIR TEMPERATURE * SPACE TEMPERATURE  ore. SETPOINT. IF THE MIXED AIR SENSOR (MAS) SENSES THAT THE MIXED AIR TEMPERATURE IS BELOW 53°F, THE DAMPER MODULATES TOWARD
*  HEAT ON/OFF 24 VOLT CONTROL POWER FOR UNIT THE CLOSED POSITION. IF THE ZONE TEMPERATURE CONTINUES TO RISE ABOVE THE ZONE TEMPERATURE SETPOINT CONTROLBAND AND THE
¢ DAMPER POSITION OPERATOR TO BE ACQUIRED FROM 24 ECONOMIZER DAMPER IS FULLY OPEN, THE CONTROL MODULE ENERGIZES THE FIRST STAGE COMPRESSOR CONTACTOR (CC1). IF THE ZONE
S STARTER VOLT CONTROLS TRANSFORMER TEMPERATURE CONTINUES TO RISE ABOVE THE ZONE TEMPERATURE SETPOINT CONTROLBAND AND THE ECONOMIZER DAMPER IS FULLY OPEN,
LOGATED IN ELECTRIC HEATER. IF THE THE CONTROL MODULE ENERGIZES THE SECOND STAGE COMPRESSOR CONTACTOR (CC2). THE ECONOMIZER ACTUATOR CONTINUES TO
op DIFFERENTIAL PRESSURE UNIT DOES NOT HAVE A HEATER THEN MODULATE THE ECONOMIZER DAMPER OPEN/CLOSED TO KEEP THE MIXED AIR TEMPERATURE THAT IS CALCULATED BY THE CONTROL MODULE.
THE 24 VOLT CONTROLS POWER SHALL
BE SUPPLIED BY THE ATC CONTRACTOR. ECONOMIZER - VAV OPERATION:
PEM PARTS PER MILLION THE CONTROLLER WILL CALCULATE THE ACTIVE OA DAMPER MINIMUM POSITION BETWEEN THE USER-SELECTED SETPOINTS BASED ON THE
SINGLE DUCT TERMINAL BOX SUPPLY FAN SPEED COMMAND. BY DEFAULT, THE DESIGN MINIMUM POSITION SCHEDULE WILL BE A LINEAR LINE THROUGH ALL USER
2 SELECTABLE DESIGN MINIMUM POSITION SETPOINTS. AS WITH DEMAND CONTROLLED VENTILATION, IF THE DESIGN MINIMUM POSITION AT
RH RELATIVE HUMIDITY NONE MIDDLE FAN SPEED COMMAND IS SET TO A POINT THAT WOULD BE HIGHER THAN THE CALCULATED LINEAR LINE BETWEEN THE DESIGN MINIMUM
POSITION SETPOINTS AT MINIMUM AND MAXIMUM FAN SPEED COMMAND, THE MINIMUM POSITION WILL BE LIMITED TO THE POINT THAT WOULD
MAKE THE DESIGN MINIMUM POSITION SCHEDULE LINEAR.
MH MAGNAHELIC DIFFERENTIAL PRESSURE GAUGE PROVISIONS HAVE BEEN MADE IN SERVICE TEST MODE TO ALLOW FOR PROPER DAMPER MINIMUM POSITION SETUP:
1. TO SET THE DESIGN MINIMUM POSITION SETPOINT AT MINIMUM FAN SPEED, SET THE UNIT TO OPERATE AT STEP 1 (FAN ON) OR STEP
2 (ECONOMIZER OPEN) AND MAKE THE PROPER ADJUSTMENT.
RA RETURN AIR 2. TO SET THE DESIGN MINIMUM POSITION SETPOINT AT MIDDLE FAN SPEED, SET THE UNIT TO OPERATE AT STEP 3 (COOL 1) AND MAKE
THE PROPER ADJUSTMENT. x
3. TO SET THE DESIGN MINIMUM POSITION SETPOINT AT FULL FAN SPEED, SET THE UNIT TO OPERATE AT STEP 4 (COOL 2) AND MAKE
THE PROPER ADJUSTMENT. I.IJ
DEMAND CONTROL VENTILATION - VAV OPERATION: 2
UNITS CONFIGURED FOR VAV AND DEMAND CONTROLLED VENTILATION (CO2 SENSOR VALUE AVAILABLE) REQUIRE A NEW CONTROL SCHEME
COMPRISED OF 2 EXISTING SCHEMES THAT HAVE BEEN TRADITIONALLY MUTUALLY EXCLUSIVE; DCV AND OA CFM COMPENSATION. UNITS Z
CONFIGURED WITH DCV WILL INVOKE THE NEW DEMAND CONTROLLED VENTILATION SCHEME WHICH ALLOWS VARIABLE BLDG. DESIGN AND DCV
MINIMUM POSITIONS AND OA DAMPER POSITION TARGET SETPOINTS BASED ON THE SUPPLY FAN. <
© THE NEW DEMAND CONTROLLED VENTILATION SCHEME WILL REQUIRE THE USER TO SELECT 5 OA DAMPER MINIMUM POSITION SETPOINTS IN
N ADDITION TO THE DESIGN AND DCV CO2 SETPOINTS:
Q 1. DESIGN MIN POSITION @ MINIMUM FAN SPEED COMMAND (RTVM R130) m
N 2. DESIGN MIN POSITION @ MIDDLE FAN SPEED COMMAND (RTVM R136)
N — 3. DESIGN MIN POSITION @ FULL FAN SPEED COMMAND (RTEM DESIGN MIN POSITION) >
N 4. DCV MIN POSITION @ MINIMUM FAN SPEED COMMAND (RTVM R41)
\ 5. DCV MIN POSITION @ FULL FAN SPEED COMMAND (RTEM DCV MIN POSITION) O
AS THE SUPPLY FAN SPEED COMMAND VARIES BETWEEN MINIMUM AND MAXIMUM, THE BUILDING DESIGN AND DCV MINIMUM POSITION TARGETS
WILL BE CALCULATED BETWEEN THE USER SELECTED SETPOINTS BASED ON THE INSTANTANEOUS SUPPLY FAN SPEED. THE BLDG. DESIGN AND m
DCV MINIMUM POSITION TARGETS WILL BE USED TO CALCULATE THE ACTIVE OA DAMPER MINIMUM POSITION TARGET, AS ON TRADITIONAL o
UNITS, BASED ON THE SPACE CO2 RELATIVE TO THE ACTIVE DESIGN AND DCV CO2 SETPOINTS. (D Ior)
BY DEFAULT, THE DESIGN MINIMUM POSITION SCHEDULE WILL BE A LINEAR LINE THROUGH ALL USER SELECTABLE DESIGN MINIMUM POSITION 08 t
120V PROVIDED BY SETPOINTS. THE USER WILL HAVE THE ABILITY TO SET THE DESIGN MINIMUM POSITION AT MIDDLE FAN SPEED COMMAND TO A POINT THAT < < >
ELEC CONTRACTOR . WOULD BE LOWER THAN THE CALCULATED LINEAR LINE BETWEEN THE DESIGN MINIMUM POSITION SETPOINTS AT 0% AND 100% FAN SPEED O < S
SEQUENCE OF OPERATION: THE UNIT HEATERS SHALL OPERATE UNDER THE COMMAND IN ORDER TO COMPENSATE FOR THE NON-LINEAR OUTSIDE AIRFLOW THROUGH THE FAN AND DAMPER MODULATION RANGE. "y o
CONTROL OF THEIR FACTORY BUILT-IN THERMOSTATS. THE UNIT HEATERS SHALL HOWEVER, IF THE DESIGN MINIMUM POSITION AT MIDDLE FAN SPEED COMMAND IS SET TO A POINT THAT WOULD BE HIGHER THAN THE X - O
CYCLE AS REQUIRED TO MAINTAIN SPACE TEMPERATURE SETPOINT OF 55°F. CALCULATED LINEAR LINE BETWEEN THE DESIGN MINIMUM POSITION SETPOINTS AT MINIMUM AND FULL FAN SPEED COMMAND, THE MINIMUM x ';J >
POSITION WILL BE LIMITED TO THE POINT THAT WOULD MAKE THE DESIGN MINIMUM POSITION SCHEDULE LINEAR. ®) 5 o
SEQUENCE OF OPERATION: PROVISIONS HAVE BEEN MADE IN SERVICE TEST MODE TO ALLOW FOR PROPER DAMPER MINIMUM POSITION SETUP: > ¥ w
THE EXHAUST FAN SHALL OPERATE CONTINUOUSLY. 1. TO SET THE DESIGN AND DCV MINIMUM POSITION SETPOINTS AT MINIMUM FAN SPEED, SET THE UNIT TO OPERATE AT STEP 1 (FAN J L O =
SYSTEM HAS FIRE SMOKE DAMPERS INSTALLED, ON) OR STEP 2 (ECONOMIZER OPEN) AND MAKE THE PROPER ADJUSTMENTS. E (o)
gESIT\I SS\I\}\KIATION OF SMOKE DAVIPER FAN SHALL 2. TO SET THE DESIGN MINIMUM POSITION SETPOINT AT MIDDLE FAN SPEED, SET THE UNIT TO OPERATE AT STEP 3 (COOL 1) AND MAKE —I o) = o
: THE PROPER ADJUSTMENT. — > 9 E
3. TO SET THE DESIGN AND DCV MINIMUM POSITION SETPOINTS AT FULL FAN SPEED, SET THE UNIT TO OPERATE AT STEP 4 (COOL 2) ~ 5
AND MAKE THE PROPER ADJUSTMENTS. S g =
HEATER CONTROLS (ALL CABINET/UNTILITY H EATERS) THE DEHUMIDIFICATION CYCLE IS ONLY PERMITTED ABOVE 40 DEG F AND IS NOT PERMITTED DURING A HEATING CYCLE OR DURING A DEMAND
NONE FOR 2ND STAGE COOLING. OTHERWISE, WHEN AN INSTALLED ZONE HUMIDITY SENSOR INDICATES A RELATIVE HUMIDITY EQUAL TO OR GREATER
THAN THE RH SET POINT AS ADJUSTED ON THE CONTROL MODULE, A DEHUMIDIFICATION CYCLE IS INITIATED.
TOILET ROOM EXHAUST FAN RETURN AIR FAN - THE RETURN AIR FAN SHALL MODULATE INDEPENDENT OF THE SUPPLY AIR FAN TO MAINTAIN SPACE PRESSURE CONTROL,
NONE 4 DEI\/:AND) SHALL TURN THE EXHAUST FAN ON AND OFF AND SHALL MODULATE ITS DISCHARGE DAMPER TO MAINTAIN SPACE PRESSURE AT
0.01(ADJ).
SMOKE DETECTION SHUTDOWN - SHOULD THE DUCT SMOKE DETECTOR LOCATED IN THE RETURN AIR AND THE SUPPLY AIR OF THE AIR =
HANDLING UNIT DETECT SMOKE, THE AIR HANDLING UNIT SHALL SHUT DOWN. THE MOTORIZED SMOKE DAMPERS SHALL CLOSE, ISOLATING THE =3
UNIT FROM THE BUILDING. A MANUAL RESET SHALL BE REQUIRED TO RESUME AIR HANDLER OPERATION. COMMAND FOR SHUTDOWN SHALL
COME FROM THE FIRE ALARM SYSTEM THROUGH A UL-864 LISTED BARRIER GATEWAY. = 5
o=
MODULATING GAS HEAT 5:1 TURNDOWN =
DEMAND CONTROL VENTILATION SEQUENCE OF OPERATION IN A MODULATING HEAT UNIT, WHEN A CALL FOR HEAT IS RECEIVED, THE BURNER WILL LIGHT AT FULL @
FIRE (100 PERCENT). AFTER THE BURNER IS LIT, THE UNIT CONTROLS WILL MONITOR THE DISCHARGE AIR TEMPERATURE AND MODULATE o
THE INPUT RATE DOWN TO MATCH THE LOAD. o
CONFERENCE ROOM 220: DEMAND CONTROL VENTILATION SEQUENCE: P
WHEN THE CO2 SENSOR DETECTS CO2 LEVELS ABOVE 800 PPM THE BMS SYSTEM SHALL =z 2
INCREASE VAV-2-6 TO MAXIMUM AIRFLOW SETPOINT. UPON REDUCTION IN CO2 LEVELS THE VAV 8
BOXE SHALL RETURN TO NORMAL OPERATION. IF LEVELS INCREASE ABOVE 1100 PPM THE %
MINIMUM OUTSIDE AIR DAMPER POSITION ON THE RTU SHALL INCREASE TO 25 %. Q
L
CONFERENCE ROOM424: DEMAND CONTROL VENTILATION SEQUENCE: e
WHEN THE CO2 SENSOR DETECTS CO2 LEVELS ABOVE 800 PPM THE BMS SYSTEM SHALL
INCREASE VAV-4-6 TO MAXIMUM AIRFLOW SETPOINT. UPON REDUCTION IN CO2 LEVELS THE VAV
BOXE SHALL RETURN TO NORMAL OPERATION. IF LEVELS INCREASE ABOVE 1100 PPM THE
MINIMUM OUTSIDE AIR DAMPER POSITION ON THE RTU SHALL INCREASE TO 25 %.
DUl CLASSROOM/MULTIPURPOSE 418: DEMAND CONTROL VENTILATION SEQUENCE: ©
WHEN THE CO2 SENSOR DETECTS CO2 LEVELS ABOVE 800 PPM THE BMS SYSTEM SHALL o= <
INCREASE VAV-4-7 TO MAXIMUM AIRFLOW SETPOINT. UPON REDUCTION IN CO2 LEVELS THE VAV <Q’: S
BOXE SHALL RETURN TO NORMAL OPERATION. IF LEVELS INCREASE ABOVE 1100 PPM THE &
MINIMUM OUTSIDE AIR DAMPER POSITION ON THE RTU SHALL INCREASE TO 25 %. ROOF TOP AIR HANDLING UNIT CONTROL DIAGRAM 8 =
NONE 0| <<
SHARED CONFERENCE ROOM 140: DEMAND CONTROL VENTILATION SEQUENCE:
WHEN THE CO2 SENSOR DETECTS CO2 LEVELS ABOVE 800 PPM THE BMS SYSTEM SHALL PROJECT NUMBER:  NPPH23-0136-00
INCREASE VAV-1-2 TO MAXIMUM AIRFLOW SETPOINT. UPON REDUCTION IN CO2 LEVELS THE VAV Copyright (c) by ENV  All Rights Reserved.
BOXE SHALL RETURN TO NORMAL OPERATION. IF LEVELS INCREASE ABOVE 1100 PPM THE SHEET TTLE:
MINIMUM OUTSIDE AIR DAMPER POSITION ON THE RTU SHALL INCREASE TO 25 %. CONTROLS
SHARED CONFERENCE ROOM 325: DEMAND CONTROL VENTILATION SEQUENCE:
WHEN THE CO2 SENSOR DETECTS CO2 LEVELS ABOVE 800 PPM THE BMS SYSTEM SHALL
INCREASE VAV-3-5 TO MAXIMUM AIRFLOW SETPOINT. UPON REDUCTION IN CO2 LEVELS THE VAV
BOXE SHALL RETURN TO NORMAL OPERATION. IF LEVELS INCREASE ABOVE 1100 PPM THE
MINIMUM OUTSIDE AIR DAMPER POSITION ON THE RTU SHALL INCREASE TO 25 %.
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