






































PLUMBING SPECIFICATIONS: 
ALL WORK SHALL BE INSTALLED PER APPUCABL£ STATE AND LOCAL CODES, N.F.PA, THE 
STATE ARE MARSHAl., AND THE OHIO E.PA 

CONTRACTOR SHALL ROUGH-IN AND CONNECT ALL PWMBING SERVICES SUCH AS: WATER, 
SOIL, WASTE. AND VENT OR OTHER SUCH SERVICES FOR ALL AXlURES AND EQUIPMENT 
REQUIRING SUCH SERVICES. CONTRACTOR SHALL PROVIDE AND INSTALL ALL SUPPUES, 
STOPS. TRAPS, AND SPECIALTIES AS REQUIRED. 

UPON COMPL£110N OF SYSTEM, THE DOMESTIC WATER PIPING SYSTEM SHALL BE 
THOROUGHLY FLUSHED AND CL£ANED TO REMOVE ALL CONSTRUCTION DIRT, OIL, OR FOREIGN 
MATTER. AFTER FLUSHING THE PIPING, IT SHALL BE PRESSURE TESTED AND PROVEN TIGHT. 
CHLORINATION OF THE WATER PIPING SYSTEMS SHALL BE PERFORMED AFTER THE INIlW. 
CL£ANING AND FLUSHING PER THE OHIO PWMBlNG CODE. 

COORDINATE ALL WORK WITH OTHER TRADES. 

EACH CONTRACTOR AND/OR SUBCONTRACTOR SHALL ARRANGE AND PAY FOR ALL PERMITS, 
TAP FEES, AND INSPECTIONS REQUIRED IN CONNECTION WITH HIS WORK. EACH 
CONTRACTOR SHALL APPLY AND PAY FOR ALL METERS, REGULATORS, AND/OR GAUGES 
REQUIRED. 

IN GENERAL, ALL PIPING SHALL BE CONCEAlID IN WAllS, IN BULKH£ADS, IN PIPE CHASES, 
liN EQUIPMENT ROOMS AND THE UK£, INSOFAR AS IS PRACTICAL AND SO THAT SUCH WORK 
WILL BE PROPERLY CONCEAL£D, IN HEATED SPACE AND DOES NOT INIERFERE WITH THE 
WORK OF OTHER TRADES/CONTRACTORS. 

EACH CONTRACTOR SHALL INSTALL ALL ROUGH-IN WORK PERTAINING TO HIS TRADE. VERIFY 
EKACT LOCATION OF ROUGH-IN REQUIREMENTS BEFORE INSTAllATION WITH THE CONTRACTOR, 
SUBCONTRACTOR, OWNER, OR SUPPUER FURNISHING SAID EQUIPMENT. ANAL CONNECTION 
OF EQUIPMENT SHALL BE MADE AFTER SETTING AND/OR LOCATION OF EQUIPMENT. 

ALL MATERIALS INSTALLED SHALL BE NEW, FULL WEIGHT, OF THE BEST QUAIJ1Y WITH THE 
SAUE BRAND OR MANUFACTURER USED FOR ALL SIMILAR MATERIAL REMOVE ALL DEBRIS 
AND UNUSED PWMBING MATERIALS CONTINUOUSLY. 

EACH RESPECTIVE CONTRACTOR SHALL TEST AND ADJUST EACH AXlURE, SPECIALTY, AND 
EQUIPMENT FURNISHED BY HIM, PRIOR TO ANAL ACCEPTANCE. AT THE TIME OF ANAL 
INSIPECTION, EACH CONTRACTOR AND/OR SUBCONTRACTOR SHALL BE REPRESENTED BY A 
PERSON OF AUTHORl1Y, WHO SHALL DEMONSTRATE TO THE OWNER THAT HIS WORK FULLY 
COMPUES WITH THE PURPOSE AND INTENT OF THE SPECIACATIONS AND PLANS. 

BACKALL AROUND PIPING UNDER SLAB UTIU11ES WITH APPROVED COMPACTED SAND BED AT 
95"; PROCTOR. 

1. MATERIALS 

WATER PIPING - (DOMESTIC WATER - HW, CW, HWR) TYPE "L" COPPER WITH 8.0" OR L£SS 
L£AD AND SOLDER AT .2lI: L£AD OR L£SS (ASTM 868). DlEL£CTRIC COUPUNGS SHALL BE 
USED AT ALL CONNEC11ONS OF COPPER TO STEEL. 

SANITARY AND VENT PIPING - CAST IRON NO HUB AND NO HUB ATllNGS (CISPI 310-82) 
OR SCHEDUL£ 40 PVC PIPING WITH SOLVENT JOINTS (ASTM D2865 AND ASTM 03311). 

CL£ANOUT (CO) - WADE #8003 POUSHED NICKEL BRONZE ROUND TOP. WALL CL£ANOUT 
(WeD) - WADE #848OR, STAlNL£SS STEEL COVER 

FLOOR DRAINS (m) - WADE #1103, 3" OUTL£T, 6" ROUND STRAINER, POUSHED NICKEL 
BRONZE TOP, SEPARATE TRAP. PROVIDE WATERL£SS TRAP SEAL AS MANUFACTURED BY 
ECOTECH WATER, LLC, OR EQUAL 

INSULATION - PER ASTM E-64, NFPA 255 AND UL 723, 
FLAME SlPREAD - 25, SlMOKE - SO. 

.1 DOMES1lC HOT AND COLD WATER - 1" THICK ELASTOMERIC FOAM. 

.2 MANUFACTURERS - MANVILLE. RUBETEX, ARMSTRONG. 

.3 PROVIDE SHEET METAL SADDL£S AT PIPE HANGERs. 

PROVIDE ClEVIS HANGERS FOR PIPING AS REQUIRED. HANGERS FOR COPIPER PIPING SHALL 
BE AT 6'-0" o/c. HANGERS FOR PVC PIPING SHALL BE AT 4'-0" O/C. PROVIDE 
HANGERS AT ELBOWS. HANGER SHALL BE DESIGNED TO SUPPORT THE INTENDED PIPE 
WEIGHT. 

VALVES 
1/4" TURN BALL VALVES, CLASS 125, BRASS (2) PIECE BODY. 
MANUFACTURERS - APOLLO, WATTS, HAMMOND, NIBCO, GRINNELL 
CHROME-PLATED BALL. THREADED OR SOLDERED. INSTALL A UNION WITH EACH VALVE. 

CHECK VALVES - BRONZE. 120 PSI, BRONZE BODY, SCREW CAP, HORIZONTAL SWING, 
BRONZE DISC, THREADED WITH UNION. 

"VIC" - TOIL£T - WALL MOUNTED AMERICAN STANDARD #2257.103 WITH BENEKE #533SS 
OPEN FRONT, WITH ZURN ZEMS8OOOAV-2-IS FLUSH VALVE (HARDWIRED, SIDE MOUNTED, 
AUTOMATIC). PROVIDE CHROME ESCUTCHEON AT WALL. EQUALS SHALL BE KDHL£R, CRANE 
AND ELlER - WATER CLOSET 

oUR" - URINAL - AMERICAN STANDARD #6501.010 ONE GALLON FLUSH VITREOUS CHINA 
URINAL, 3/4" SlPUD, WITH ZURN ZEMSBOOJAV-IS FLUSH VALVE (HARDWIRED, SIDE MOUNTED, 
AUTOMATIC), VACUUM BREAKER AND ANGL£ STOP. EQUALS SHALL BE KDHLIR, CRANE AND 
ELlER - URINAL 

"I." - LAV - AMERICAN STANDARD #0355.012, WALL MOUNTED, VITREDUS CHINA. PROVIDE 
AMERICAN STANDARD FAUCET #1480.115 WITH GRID STRAINER. EQUALS SHALL BE KOHL£R, 
CRANE AND ELlER - LAV, CHICAGO AND ZURN - FAUCET. PROVIDE AN ASSE 1016/1017 
OR CSA/CAN Bl25 COMPUANT "POINT-OF-USE" THERMOSTATIC WATER MIXING VALVE w/ 
110'F. SET POINT. 

"FSsK" - FLOOR SERVICE SINK - EQUAL TO RAT #L-1, WITH ZURN Z-812Nl FAUCET, 
VACUUM BREAKER AND THREADED HOSE CONNEC11ON. EQUALS SHALL BE UUSTEE AND 
SWAN - SINK, AMERICAN STANDARD AND CHICAGO - FAUCET. 

"H8-1" - WOODFORO 826 HOSE BIBB. 

"WH" - WATER HEATER - LOCHINVAR PRNG75G, 70,000 BTUH INPUT, 75 GALLONS, 
120/1/80. INSTALL WATER HEATER ON 3-1/2" CONCRETE HOUSEKEEPING PAD. 

"TMV" - MASTER THERMOSTATIC MIXING VALVE - EQUAL TO POWERS MODEL MM430. 3 
GPM MINIMUM FLOW. PROVIDE THERMOMETERS ON EACH INL£T AND OUTL£T. PROVIDE 
CHECK STOP VALVES ON EACH INL£T. 

"DF" - FREEZE RESISTANT DRINKING FOUNTAIN - EQUAL TO HAWS MODEL 1109FR. 

"RH" - RODDING HOL£ 

BACKFLOW PREVENTER - PROVIDE WATTS 909, OR EQUAL REDUCED PRESSURE BACKFLOW 
PREVENTER ON INCOMING WATER UNE. EXTEND DRAIN PIPING TO NEAREST FLOOR DRAIN. 

PROVIDE FLOOR-MOUNTED CARRIERS WITH CONCEAL£D HANGERS FOR LAVS, WATER CLOSETS, 
AND URINALS. 

CONNECT TO LAVS WITH CHROME PLATED 1-1/4" TRAPS AND TAILPIECES, 1/2" THREAD BY 
3/8" COMPRESSION ANGL£ STOPS WITH LOOSE KEY HANDL£S AND CHROME COPPER RISER 
PIPING. ALSO PROVIDE CHROME PLATED ESCUTCHEONS. EQUALS SHALL BE CHICAGO, T&S 
BRASS, MCGUIRE AND BRASS CRAFT. 

PROVIDE ACCESSIBL£ SHOCK ABSORBERS ON ALL QUICK CLOSING VALVES AND AT WATER 
CLOSET AND URINAL GROUPS. 

ALL WATER PIPING SHALL BE POSI11VELY SLOPED TO ALLOW BUILDING TO BE DRAINED 
COMPl£IEl.Y. PROVIDE AIR HOSE CONNECTIONS TO FACIUTATE BLOWING OUT OF THE UNES 
AS REQUIRED TO REMOVE IJof( RESIDUAL WATER. PROVIDE DRAIN VALVES IN ROOM 102 TO 
DRAIN THE HOT AND COLD WATER PIPING. 

3" REOUCEO PRESSURE ZONE BACKFLOW 
PRE'YB'lTER BY 

GATE VALVE (TYP) 
PRESSURE GAUGE, 

SRH COMPOUND WATER 
CONTRACTOR 

SENSUS AWWA STRAINER BY CONTRACTOR 
'-WORK BY PWMBING 

CONTRACTOR 
I, WORK BY 

PWMBING CONTRACTOR 

WATER MAIN BY PWMBING CONTRACTOR 5'-0" OUTSIDE OF BUILDING 
REFER TO SHEET Pl.1 FOR LOCATION AND CONTINUATION. 
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'TO GAS MAIN 

" r.. TO EQUIPMENT 

" ilf--L---l 
4"---l 
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GAS EQUIPMENT CONNECTION 

WALL 

I 00="-1 

1 CFH 
"-I ---YIlI ..... ""'.1 

NO SCAL£ 

CD BY PWMBJN.G CONTRACTOR FROM 
REGULATOR/METER INTO BUILDING. 

@ UNDERGROUND BY UTILIIY COMPIJof( 

@ UNDERGROUND BY PWMBING CONTRACTOR 

CONARN STARTING PRESSURE WITH GAS COMPIJof(. 
PROVIDE UNIONS ON INL£T AND OUTL£T 
TO EACH REGULATOR. 

CONARM PIPING CONAGURA11ON TO EQUIPMENT. 

ROOM LEGEND 
ROOM 

NO. ROOM NAME AREA COO HT 

100 I MENS RR 9'-4 
I 386 SF I 7/S" 

101 I MENS RR 9'-4 
I 240 SF I 7/S" 

102 I MECHANICAL 9'-4 
I 252 SF I 7/S" 

103 I FAMILY RR 9' 4 
I 64 SF I 7is" 

104 I WOMENS RR. 9'-4 
I 915 SF I 7/S" 

105 IWOMENS RR 9'-4 
I 347 SF I 7/S" 

WATER METER/BACKFLOW PREVENTOR DETAIL 2 GAS PIPING SCHEMATIC 
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SANITARY PLAN 
1/4" = 1'-0" NORTH 

PLAN NOTES 

<D 
ill 
ill 
ill 

3" BACKFLOW PREVENTDR. SEE ENLARGEMENT FOR MORE INFORMATION. 

SEE SITE PLANS FOR CONTINUATION OF SANITARY UNE. 

SEE SITE PLANS FOR CONTINUATION OF WATER UNE. 

GAS REGULATOR PROVIDE BY GAS COMPIJof(. REGULATOR TO REGULATE 
TO 475 CFH TO 7 " we. 

® SEE MECHANICAL PLANS FOR INFORMATION ON INTAKE/FLUE ROUTING 
FOR WATER HEATERS. 

® 
o 

BRING GAS THROUGH FLDOR INTO SPACE AT THIS APPROXIMATE 
LOCATION. 

PROVIDE SHUTOFF VALVE AND AIR HOSE CONNECTION AT THIS 
APPROXIMATE LOCATION TO PROVIDE FOR BUILDING WINTERIZATION. 

NO SCAL£ MAIN GAS CONNECTION NO SCAL£ 

SEE SlTEA 1'1-. 
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I 

\ 0 J3/4" "--> ,e 1-2" cw "- = -,-==t;: - - i ... I - - _: /' we ..... HEADER 

1 1 1 1 1 
It!'I It. IN V J.l we"-

• I -; 

we , 
100 I /6'- _ / we C 

( 
r3/4" ""l I 
I (iYP) 1-1/4", r 1" I ) 

/ weC'--..-ffi 
1 1 I,'...L ) I 

, - - ..., _ =. - \ - - <D. / wee 

= I 3" 101 
\ HEADER I '/ I /1-1/4' 

L-2 '-1/2" 'J I AHU 102 I- ( we 
(iYP) we" 1 

._tl-1/2 I Ll 1/4" GAS 0 
TMV 3'" II 3/4" 3/4" ( ..... 

108 r=-. - "T - IL HB 1 

'==="t't _____ '--- ..... 1 -- ',;:; - Ll" • -

VV 
\ L-l L-l L-l IL cw 

,( 
r HEADER ,- we 

\ I 

L-1 f- / we( , 

""'" 0 .: - r2" cw - - - -- "" "--> 
o _ I _ r HB-t",l \ / we ('-.......-"-1 

( 104 L-l f-f- ) ,c I 

'J 'J 'J 'J 'J 'J 'J /' we 

- -; wee 

\ '" /> I 

L--T 

we w;, / wecr---q....H / ) f.--l"(1YP) (r---q....W 
we '- i--r-2-1/2" CW 

2" CW i-----l 1............--- HEADER 
{oj l1/2" 0 - / - - - - - ) ,C-:::--+H 

\ 

PLUMBING PLAN 
1/4" = 1'-0" NORTH 

if 
..r 
Ii 
I e 

I 
t z 

e ... 
I 
i 

UJ 
E 
Oe 

rn -
0"2 0 
.... '0 0 ..,s J: 0 
UJ (f) 0·-
CD - CI) S 
a: g ..c a 

o ::: CD "C (f) 0 .... 
C:..c as as.21 CD 
.., ::I: .... as as-
00 

c: as -as ::I: CD 
.... a 

KEY PLAN 

z 
< 
-I 
a. 
CJ z 
iii 
::IE 
:::l 
-I a. 

:c 
\J 
Z 
I I 

Z 

g 
"'''' 
., , 
'N 0", 

Z 

:Il -::EI!! 

'" 
§ 

g 

:;: 
:;:GI 
GlIi! 
Iii 
CW 
In 

i 

I 

E 
0 
v 

" 
"-
D 

.J: -• 

.... 

• 

'" • 
.... 

,...... 
• 

a.. 

I Grondstond Restrooms Hayes HS 
208047.02 



AlC 
AC 
ACU 
AD 
AE 
AFT 
AFMS 
AFP 
AFT 
AHU 

ADU 
ARU 
AL 
ALT 
AMB 
AP 
APD 
AS 
AR 
ARV 
AT 
ATO 
ATR 
ATV 
AUTO 
AVE 

BCP 
BD 
BOD 
BHP 
BLDG 
BLR 
BMS 
BOD 
BP 
BTU 
BTUH 

CAU 
CBA 
CBD 
CBP 
cc 
CCP 
CD 
CF 
CFH 
CFM 
CSF 
CHLR 
CHP 
CHR 
CHS 
CL 
CLG 
COMP 
CO 
COL 
COND 
CP 
CRU 
CSR 
CT 
CU 
CUH 
cv 
CWP 
CWR 
CWS 

DB 
DC 
DCW 
DELTA T 
DHW 
DIA I 0 
DOAS 
DP 
DPS 
OPT 
OS 
DT 
DU 
DUC 
DWG 

E/p 
EAT 
ECON 
EF 
EFF 
EG 
EH 
ELEV 
ELEC 
EM 
EMER 
EQUIP 
ERC 
ERW 
ERV 
ET 
EWT EX 
EXH 
EXP 
EXT 

F&T 
F/SD 
FC 
rev 
FD 
FOR 
FOS 
FOV 
FP 
FPM 
FR 
FT 
FT HD 
FTR 

G 
GA 
GAL 
GALV 
GC 
GF 
GLR 
GLS 
GPM 

HC 
HOG 
HG 
HHR 
HHS 
HLS 
HP 
HPR 
HPS 
HPU 
HPW 
HVAC 
HWP 

MECHANICAL ABBREVIATIONS 

AIR CONDITIONING 
AIR CURTAIN 
AIR CONDITIONING UNIT 
DUCT/PlENUM ACCESS DOOR 
ACOUSllCAL ELBOW (REFER TO DETAIL THIS SHEET) 
ABOVE FINISHED FLOOR 
AIR FLOW MONITOR/MEASURING STA1l0N 
AIR FLOW MEASUREMENT PROBE 
AIR FLOW TRANSDUCER/TEMPERATURE MONITOR 
AIR HANDLING UNIT (W/ INTEGRAL DEVICES FOR COOLING, 
HEAllNG, ClEANING AND/OR FlLTRAllON OF THE CIRCULATED AIR). TERM MAY 
BE USED INTERCHANGEABLY WITH ADU'S AND ARU'S. 
AIR HANDLING UNrT, W/ INTEGRAL DEVICES FOR INCREASED DEHUMIDIFICATION 
AIR HANDLING UNIT, W/ INTEGRAL DEVICES FOR ENERGY RECOVERY 
ALUMINUM 
ALTERNATE, ALTERNAllVE 
AMBIENT 
ACCESS PANEL 
AIR PRESSURE DROP (iN INCHES OF WATER COLUMN) 
AIR SEPARATOR 
ACID RESISTANT 
AIR REUEF VALVE, MANUAL AIR VENT 
AIR TRANSFER 
AIR TEMPERATURE DROP (iN 'F, UNLESS OTHERWISE NOTED) 
AIR TEMPERATURE RISE (iN T, UNlESS OTHERWISE NOTED) 
AIR TURNING VANES 
AUTOMAllC 
AIR VOLUME EXTRACTOR 

BOILER CIRCULA1l0N PUMP 
BAROMETRIC DAMPER OR BAROMETRIC, COUNTER BALANCED GRAVrTY OPERATED DAMPER 
BACKDRAFT DAMPER 
BREAK HORSPOWER.(iN HORSEPOWER) 
BUILDING 
BOILER 
BUILDING MANAGEMENT SYSTEM 
BOTTOM OF DUCT/DEVICE (iN UNrTS NOTED) 
BAROMETRIC PRESSURE (iN INCHES OF MERCURY, UNLESS OTHERWISE NOTED) 
BRITISH THERMAL UNrTS 
BRITISH THERMAL UNrTS PER HOUR 

COMBUSllON AIR UNrT 
CHILLED BEAM, ACTIVE 
CHILLED BEAM, ACllVE DISPLACEMENT AIR UNrT 
CHILLED BEAM, PASSIVE 
COOLING COIL 
COIL CIRCULAllON PUMP 
CONTROL DAMPER 
CARTRIDGE FILTER 
CUBIC FEET PER HOUR (GAS UNIT OF MEASURE) 
AIR/GAS FLOW RATE (IN CUBIC FEET PER MINUTE) 
CHEMICAL SHOT FEEDER 
CHILLER 
CHILI£O WATER PUMP 
CHILLED WATER RETURN 
CHILLED WATER SUPPLY 
CENTER LINE 
CEILING 
COMPRESSOR 
ClEAN OUT 
COLUMN 
CONDENSER 
CONDENSATE PUMP 
COMPUTER ROOM UNIT 
CURRENT SENSING RELAY 
COOLING TOWER 
CONDENSING UNIT 
CABINET UNrT HEATER 
CONVECTOR 
CONDENSER WATER PUMP 
CONDENSER WATER RETURN 
CONDENSER WATER SUPPLY 

DRY BULB TEMPERATURE (iN 'F, UNlESS OTHERWISE NOTED) 
DUST COLLECTOR 
DOMESllC COLD WATER 
TEMPERATURE DIFFERENCE 
DOMESllC HOT WATER 
DI>IMETER (IN INCHES, UNLESS OTHERWISE NOTED) 
DEDICATED OUTDOOR AIR SYSTEM 
DIFFERENllAL PRESSURE (iN FEET OF HEAD, UNlESS OTHERWISE NOTED) 
DIFFERENllAL PRESSURE SWITCH 
DIFFERENllAL PRESSURE TRANSMITTER 
DUCT SILENCER 
DIFFERENllAL TEMPERATURE (iN T, UNLESS OTHERWISE NOTED) 
DEHUMIDIFlCA1l0N UNIT 
DOOR UNDER CUT {IN INCHES, UNLESS OTHERWISE NOTED) 
DRAWING 

ELECTRICAL/PNEUMAllC 
ENTERING AIR TEMPERATURE {IN 'F, UNlESS OTHERWISE NOTED) 
ECONOMIZER 
EXHAUST FAN 
EFFICIENCY 
EXHAUST GRILLE 
EXHAUST HOOD 
ELEVA1l0N 
ELECTRIC, ELECTRICAL 
EXPANDED METAL (MINIMUM OF 70% FREE AREA, UNLESS OTHERWISE NOTED) 
EMERGENCY 
EQUIPMENT 
ENERGY RECOVERY CHILLER 
ENERGY RECOVERY WHEEl, ALSO REFERRED TO AS A HEAT WHEEL 
ENERGY RECOVERY VENTILATOR 
EXPANSION TANK 
ENTERING WATER TEMPERATURE {IN 'F, UNLESS OTHERWISE NOTED) 
EXISTNG 
EXHAUST 
EXPANSION 
EXTERIOR 

FLOAT AND THERMOSTAllC TRAP 
COMBlNAllON FIRE/SMOKE DAMPER 
FAN COIL UNrT 
FAN COIL UNIT, FOR VRF SYSTEMS 
FIRE DAMPER 
FUEL OIL RETURN 
FUEL OIL SUPPLY 
FUEL OIL VENT 
FIRE PROTECllON 
FEET PER MINUTE 
FILTER RACK 
FEET 
FEET OF HEAD 
FIN TUBE RADlA1l0N 

GAS 
GAUGE 
GALLONS 
GALVANIZED 
CONDENSATE PIPING - GRAVITY DRAINAGE 
GLYCOL FEEDER 
GROUND/GEOllHERMAL LOOP RETURN 
GROUND/GEOTHERMAL LOOP SUPPLY 
GALLONS PER MINUTE 

HEAllNG COIL 
HEAVY DUTY GRILLE 
REFRIGERANT HOT GAS 
HEAllNG HOT WATER RETURN 
HEAllNG HOT WATER SUPPLY 
HIGH UMIT SWITCH 
HORSEPOWER 
HEAT PUMP LOOP RETURN 
HEAT PUMP LOOP SUPPLY 
HEAT PUMP AIR HANDLING UNrT, AIR OR WATER SOURCE 
WATER TO WATER HEAT PUMP UNrT 
HEAllNG/VENTILAllNG/AiR CONDmONING 
HEAllNG HOT WATER PUMP 

10 
IH 
IN WC 
INSUL 
INY 

KH 
KW 

LAT 
LF 
LLS 
LP 
LPS 
LVR 
LWT 

M 
MAT 
MAX 
MBH 
MECH 
MFR 
MH 
MIN 
MISC 
MOD 
MPS 
MID 
MUA 

NIC 
No. / # 
NOM 
NTS 
NG 
NP 

OA 
OAT 
OC 
00 
OR 
OS 

PiE 
pIT 
P 
PC 
PHC 
PREFAB 
PRES 
PRY 
PSF 
PSI 
PTAC 
PUH 
PVC 

R 
RAD 
RA 
RCP 
REQ'D 
RFM 
RG 
RH 
RHC 
RL 
RM 
RPM 
RS 
RTU 
RY 
RWO 

S 
SA 
SAG 
SC 
SCHED 
SO 
SF 
SHT 
SIM 
SL 
SP 
SPEC 
STD 
SF 

T 
TA 
llC 
llCC 
TCP 
llCS 
TO 
TEMP 
1100 
TR 
TXV 
TYP 

UH 
UV 

V 
VAC 
VAV 
YO 
VEL 
VF 
VFC 
VHP 
VlF 
VRC 
VRF 
WD 
WR 
VVF 

W 
W/ 
W/O 
WB 
WPD 
WR 

INSIDE DI>IMETER (iN INCHES, UNLESS OTHERWISE NOTED) 
INTAKE HOOD 
IN INCHES OF WATER COLUMN 
INSULA1l0N/INSULATE 
INVERT 

KrTCHEN HOOD 
KILOWATTS 

lEAVING AIR TEMPERATURE (IN 'F, UNLESS OTHERWISE NOTED) 
LINEAR FEET 
LOW lIMrT SWrTCH 
LIQUID PETROLEUM 
LOW PRESSURE STEAM SUPPLY 
LOUVER 
lEAVING WATER TEMPERATURE (iN 'F, UNlESS OTHERWISE NOTED) 

MOTOR 
MIXED AIR TEMPERATURE (iN T, UNLESS OTHERWISE NOTED) 
MAXIMUM 
EQUIVALENT TO 1,000 BTUH 
MECHANICAL 
MANUFACTURER 
MANHOLE 
MINIMUM 
MISCELLANEOUS 
M0110RIZED OPERATED DAMPER 
MEDIUM PRESSURE STEAM SUPPLY 
MOUNTED 
MAKE-UP AIR HANDLING UNrT 

NOT IN CONTRACT 
NUMBER 
NOMINAL 
NOT TO SCALE 
NATURAL GAS 
NON-POTABLE WATER 

OUTODOR AIR 
OUTODOR AIR TEMPERATURE (iN 'F, UNLESS OTHERWISE NOTED) 
ON CENTER 
OUTOOOR DIAMETER (IN INCHES, UNlESS OTHERWISE NOTED) 
OIL RETURN 
OIL SUPPLY 

PNEUMAllC/ELECTRIC 
PRESSURE/TEMPERATURE PORT, PETE'S PLUG 
PUMP 
PUMPED CONDENSATE 
PREHEAT COIL 
PREFABRICATED 
PRESSURE 
PRESSURE REDUCING VALVE 
POUNDS PER SQUARE FOOT 
POUNDS PER SQUARE INCH 
PACKAGE TERMINAL AIR CONDITIONING UNrT 
PROPELLER UNrT HEATER 
POLYVINYL CHLORIDE 

RADIANT 
RADIUS 
RETURN AIR 
RADIANT C~lING PANEL 
REQUIRED 
REFRIGERANT MONITOR 
RETURN AIR GRILLE 
REUEF HOOD 
REHEAT COIL 
REFRIGERANT LIQUID 
ROOM 
REVOLUTIONS PER MINUTE 
REFRIGERANT SUCTION 
ROOF TOP AIR HANDLING UNIT 
ROOF MOUNTED VENTILATOR 
RETURN AIR WALL OPENING (ABOVE CEILING, UNLESS OTHERWISE NOTED) 

SENSOR 
SUPPLY AIR (WITH A UNIT MEASUREMENT OF CFM) 
SUPPLY AIR GRILLE 
STEAM CONDENSATE 
SCHEDULE 
SMOKE DAMPER 
SUPPLY FAN 
SHEET 
SIMILAR 
LINEAR SLOT DIFFUSER 
STAllC PRESSURE {IN INCHES OF WATER COLUMN FOR AIR/GAS SYSTEMS) 
SPECIFlCA1l0N(S) 
STANDARD 
SHOT FEEDER 

TEMPERATURE {IN 'F, UNlESS OTHERWISE NOTED) 
TRANSFER AIR 
TEMPERATURE CONTROL 
TEMPERATURE CONTROL CONTRACTOR 
TEMPERATURE CONTROL SYSTEM CONTROL PANEL 
TEMPERATURE CONTROL SYSTEM. 
TEMPERATURE DROP {IN 'F, UNlESS OTHERWISE STATED) 
TEMPERATURE {IN 'F, UNlESS OTHERWISE STATED) 
TOP OF DUCT/DEVICE {IN UNrTS NOTED) 
TEMPERATURE RISE {IN 'F, UNlESS OTHERWISE STATED) 
THERMAL EXPANSION VALVE 
TYPICAL 

UNIT HEATER 
UNrT VENTILATOR 

VENT 
VACUUM 
VARIABLE AIR VOLUME 
VOLUME DAMPER 
VELOCrTY {IN FEET PER MINUTE UNlESS OTHERWISE NOTED) 
VENTlLA1l0N FAN 
VARIABLE FREQUENGY CONTROLLER (OR VFD) 
VARIABLE REFRIGERANT VOLUME HEAT PUMP UNrT, FOR VRF SYSTEMS 
VERIFY IN FIELD 
REFRIGERANT SYSTEM CONTROLLER, FOR VRF SYSTEMS 
VARIABLE REFRIGERANT FLOW 
DUAL INLET VARIABLE PRIMARY AIR VOLUME TERMINAL UNrT 
VARIABLE PRIMARY AIR VOLUME TERMINAL UNIT 
FAN POWERED VARIABLE PRIMARY AIR VOLUME TERMINAL UNIT 

WATTS 
WITH 
WITHOUT 
WET BULB TEMPERAllJRE (IN 'F, UNlESS OTHERWISE STATED) 
WATER PRESSURE DROP {IN FEET OF HEAD, UNlESS OTHERWISE NOTED) 
WALL REGISTER 
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PIPE ELBOW DOWN 

PIPE ELBOW UP 

PIPE TEE BELOW WITH BRANCH ELBOW AT DOWN 

PIPE TEE ABOVE BRANCH PIPE BELOW 

INDICATES DIRECllON OF DOWNWARD PrTCH 

PIPE EXPANSION U-LOOP (DIMENSIONS SHOWN AS 24",4S") 

PIPE EXPANSION Z-LOOP (z DIMENSION SHOWN AS 24") 

PIPE EXPANSION L -LOOP (L DIMENSION NOT SHOWN) 

PIPE ANCHOR 

PIPE AlIGNMENT GUIDE 

PIPE EXPANSION/COMPRESSION JOINT 

STRAINER 

STRAINER, BLOW-OFF VALVE 

SUCllON DIFFUSER, WITH STRAINER AND DRAIN 

SUCllON DIFFUSER, WITH DRAIN AND NO STRAINER 

UNION 

VALVE (REFER TO SECllON 230523 FOR APPROPRIATE TYPE) 

CHECK VALVE 
- ARROW SHOWS DIRECllON OF FLOW 

SPRING LOADED CHECK VALVE 
- ARROW SHOWS DIRECllON OF FLOW 

MANUAL BALANCING VALVE 

MULllPURPOSE VALVE (TRIPLE DUTY VALVE) 

AUTOMAllC FLOW CONTROL BALANCING VALVE 

PNEUMAllC-OPERATED VALVE 

SOlENOID-OPERATED VALVE 

MOTOR OPERATED 2-WAY CONTROL VALVE 

MOTOR OPERATED 3-WAY CONTROL VALVE 

MANUAL AIR REUEF VENT 
- PIPE TO NEAREST DRAIN 

AUTOMAllC AIR RELIEF VENT 
- PIPE TO NEAREST DRAIN 

FLEXIBLE CONNECllON, RUBBER 

FLEXIBLE CONNECllON, BRAIDED 

A.S.M.E. PRESSURE RELIEF VALVE 
- PRESSURE RAllNG INDICATED IN PSI 

FLOW SWrTCH 

THERMOMETER, MOUNTED IN llHERMOWELL 

PRESSURE GAUGE, WITH SHUTOFF VALVE 

PRESSURE SENSOR, WITH SHUTOFF VALVE 

TEMPERATURE SENSOR, MOUNTED IN llHERMOWELL 

FLOW METER (RETRACTABLE), WITH SHUTOFF VALVE 

WATER METER, IN UNrTS OF GALLONS PER MINUTE (GPM) 

DIFFERENllAL PRESSURE TRANSMITTER 

LIQUID LOW LIMIT SWITCH 

KEY NOTE 

EQUIPMENT SCHEDULE TAG 

EQUIPMENT NOTE 

# - AIR DEVICE TAG (REFER TO DEVICE SCHEDULE) 
• - DESIGNA1l0NS (DEVICE DESIGNAllONS SHALL BE USED FOR ~ 

CLARIFlCA1l0N PURPOSE IN ANY CONFIGURAllON 
AND MAY NOT BE USED ON EVIERY DEVICE. 

- A TWO DIMENSIONAL NOTE SEPARATED BY A .,. INDICATES 
THE AIR DEVICE SIZE IN INCHES, 24x24. 

- A SINGLE DIMENSION NOTE INDICATES BOD ELEVA1l0N, 1O'S". 
- A UNIT LESS NUMBER NOTE INDICATES AIR FLOW IN CFM, 400. 

, - A DEGREE SYMBOL INDICATES VANE DEFLEC1l0N, 35'. 

CONNECT NEW TO EXISllNG, FIELD VERIFY EXISTNG CONDmONS 

DETAIL REFERENCE BUBBLE 

SECllON REFERENCE BUBBLE 

• SENSOR DESIGNATION 
C - CARBON DIOXIDE SENSOR 
H - HUMIDrTY SENSOR 
P - STAllC PRESSURE SENSOR 
S - TEMPERATURE SENSOR 
T - TEMPERATURE llHERMOSTAT 

.. OTHER INDICATIQN 
E ELECTRIC 
G - INSTALL PROTECllVE WALL GUARD 
R - REVERSE ACllNG 

SENSOR WITH PROTECllVE WALL GUARD 
• APPROPRIATE SENSOR WILL BE SIGNIFIED 

MECHANICAL SYMBOLS 
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PRESSURE/TEMPERATURE PORT, (PIT PORD 

WATER PRESSURE REDUCING/REGULAllNG VALVE (PLAN VIEW) 

WATER PRESSURE REUEF VALVE (PLAN VIEW) 

GAS SHUTOFF COCK 

LUBRICATED PLUG VALVE 

STEAM PRESSURE REDUCING VALVE 

GAS PRESSURE REDUCING/REGULAllNG VALVE 

DOUBLE CHECK VALVE, BACKFLOW ASSEMBLY 

DOUBLE CHECK VALVE, PRESSURE REDUCING BACKFLOW ASSEMBLY 

ATMOSPHERIC VACUUM BREAKER 

PRESSURE VACUUM BREAKER 

STEAM TRAP 

BLIND FLANGE 

HEAllNG HOT WATER SUPPLY 

HEATING HOT WATER RETURN 

CHILLED WATER SUPPLY 

CHILI£O WATER RETURN 

NON-POTABLE WATER 

GROUND/GEOTHERMAL LOOP SUPPLY 

GROUND/GEOTHERMAL LOOP RETURN 

HEAT PUMP LOOP SUPPLY 

HEAT PUMP LOOP RETURN 

MEDIUM PRESSURE STEAM SUPPLY 

LOW PRESSURE STEAM SUPPLY 

STEAM CONDENSATE 

IN-FLOOR RADIANT PIPING 

PIPE WITH HEAT TRACING 

CONDENSER WATER SUPPLY 

CONDENSER WATER RETURN 

REFRIGERANT LIQUID 

REFRIGERANT SUCllON 

REFRIGERANT HOT GAS 

ICE LOOP WATER SUPPLY 

ICE LOOP WATER RETURN 

PUMPED CONDENSATE 

GRAVITY CONDENSATE DRAIN 

ATMOSPHERIC VENT 

~ 

I PROJECT SPECIFICATIONS FOR DUCT INSTALLAllON 
REQUIREMENTS. DIMENSIONS SHOWN INDICATE FREE AREA, 
INSIDE DUCT MEASUREMENTS. DUCT SIZE INDICATED IN 
INCHES WITH SHOWN DIMENSION INDICATED FIRST. 
ACOUSllCALLY UNED DUCT 
REFER 110 PROJECT SPECIFlCAllONS FOR DUCT INSTALLAllON 
REQUIREMENTS. DIMENSIONS SHOWN INDICATE FREE AREA, 
INSIDE DUCT MEASUREMENTS. 

FOR DUCT INSTALLA1l0N 
REQUIREMENTS. DIMENSIONS SHOWN INDICATE FREE AREA, 
INSIDE DUCT MEASUREMENTS. 

, 
RUCllON AND 

INSTALLA1l0N DETAILS. AS SYMBOLIZED WITH OR WITHOUT 
NOTA1l0N. 

INSTALLA1l0N DETAILS. 

FIRE DAMPER 
FD INDICATES FIRE DAMPER; ADDITIONAL DESIGNA1l0NS MAY 
ALSO BE USED, SUCH AS A NUMBER TO INDICATE THE 
RAllNG OF llHE FIRE DAMPER, FOR 2 OR 3 HOUR DAMPERS, 
AND/OR llHE I.ElltR INDICAllNG THE TYPEOR STYLE OF A 
FIRE DAMPER, OF TYPES A, B, OR C. 

WALL MOUNllED SMOKE DAMPER 
REFER TO PROJECT SPECIFICATIONS FOR CONSTRUCllON AND 
INSTALLAllON DETAILS. 

INSTALLA1l0N DETAILS. 

MOTOR OPERATED DAMPER 

AND 

REFER TO SPECIFlCA1l0N SEC1l0N 230900 FOR INSTALLATION 
REQUIREMENTS. DAMPERS TO BE SIZED TO INSIDE DUCT 
DIMENSIONS. DAMPER SHALL BE OPPOSED BLADE UNlESS 
OTHERWISE NOTED. 

DUCT OR EQUIPMENT MOUNTED TEMPERATURE SENSOR 

DUCT OR EQUIPMENT MOUNTED HUMIDrTY SENSOR 

DUCT OR EQUIPMENT MOUNTED CARBON DIOXIDE SENSOR 

DUCT OR EQUIPMENT MOUNTED DIFFERENllAL PRESSURE 
SENSOR AS COMPARED WITH ATMOSPHERIC CONDmONS 

DUCT OR EQUIPMENT MOUNTED DIFFERENllAL PRESSURE 
SENSOR MONITORING INTERNAL SYSTEM LOSS 

DUCT OR EQUIPMENT MOUNTED LOW TEMPERATURE SENSOR 

DUCT OR EQUIPMENT MOUNTED HIGH TEMPERATURE SENSOR 
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PLAIN PLAIN BEVELED 
TAP TAP TAP 
r- r- r-
~ i • 

~ 

1--1 'I::! 'I::! 
I -AIR FLOW- I 
l- i::: 
~ S S 

CONICAL BEVELED BELL 
TAP TAP MOUTH 

r--

TAP 

W+2 BOTH 
DIMENSIONS 

1" DUCT UNER 

RECTANGULAR DUCT SUPPLY AIR ELBOW UP 

RECTANGULAR DUCT SUPPLY AIR ELBOW DOWN 

RECTANGULAR DUCT RETURN/EXHAUST AIR ELBOW UP 

RECTANGULAR DUCT RETURN/EXHAUST AIR ELBOW DOWN 

RECTANGULAR MITIERED ELBOW; RADIUS (R) - 0" 
ALL MrTERED ELBOWS ARE TO CONTAIN TURNING VANES 
UNlESS OTHERWISE NOTED. REFER TO PROJECT 
SPECIFICATIONS FOR CONSTRUCllON DETAILS. 

90' RECTANGULAR DUCT ELEVA1l0N TRANSITION 

RECTANGULAR DUCT ELEVAllON TRANSITION. APPROPRLllTE 
ANGULAR DIMENSIONS TO BE CDORDINATED BY THE 
CONTRACTOR. 

RECTANGULAR DUCT TOP OR BOTTOM TRANSITION 

MAXIMUM SLOPE = 45' 
SIDE WITH MAXIMUM SLOPE DETERMINES FfIllNG LENGTH. 
REFER TO PROJECT SPECIFICATIONS FOR CONSTRUCllON 
DETAILS. 
RECTANGULAR DUCT SINGLE SIDED JRANSITION 
MINIMUM SLOPE - 15' 
MAXIMUM SLOPE = 4S' 
REFER TO PROJECT SPECIFlCAllONS FOR CONSTRUCllON DETAILS. 

~ 

CONSTRUC1l0N DETAILS. 

OVM. 110 SPIRAL DUCT DIMENSION DESCRIPllON 
OVAL TO SPIRAL DUCT TRANsmON SHOWN. ALL SIZES SHOWN IN 
INCHES, UNlESS OTHERWISE NOTED. 
24/16~ = FLAT OVAL DUCT 24" WIDE WITH 16" DI>IMETER SIDES 

SPIRAL DUCT ELBOW UP 

SPIRAL DUCT ELBOW DOWN 

SPIRAL DUCT ELEVA1l0N TRANSmON. APPROPRIATE ANGULAR 
DIMENSIONS 110 BE COORDINATED BY THE CONTRACTOR. 

STANDARD RECTANGULAR ELBOW; RADIUS (8) - DUCT DIAMETER 
REFER TO PROJECT SPECIFlCA1l0NS FOR CONSTRUC1l0N DETAILS. 

STANDARP SPIRAL ELBOW; RADIUS (R) - 1.5 , DUCT DLIIMffiR 
REFER TO PROJECT SPECIFICAllONS FOR CONSTRUC1l0N DETAILS. 

~ 

~N TURNING VANES UNlESS 
OTHERWISE NOTED. REFER TO PROJECT SPECIFlCA1l0NS FOR 
CONSTRUC1l0N DETAILS. 

; SERViNG MULllPLE AIR DEVICES, INSTALL 
BALANCING DAMPERS AFTER llHE BRANCH TAKEOFFS SERViNG SINGLE 
AIR DEVICES. SEVERAL TYPES OF TAKEOFFS ARE AVAILABLE, SELECT 
THE TAKEOFF AS INDICATED ON THE PLAN DRAWINGS. 

• TAPS MAY BE UllllZED WITH VARIOUS TAKEOFF ANGlES OTHER 
THAN 90' FROM llHE MAIN. REFER TO PLANS FOR INDICATION. 

ENT, AIR DEVICES, OR 
OllHERWISE INDICATED ON llHE CONSTRUCllON DRAWINGS SHALL BE 
INSTAULED AS HIGH AS POSSIBLE 110 MINIMIZED NOISE TRANSFERRED 
BETWEEN SPACES. IN MOST CASES, ACOUSTCAL ELBOWS WILL NOT 
BE TAGGED OR LABELED AS AND ACOUSllCAL ELBOW (A[), BUT 
llHEIR INTENDED USE SHALL INFER THE APPROPRIATE CONSTRUCllON 
DIMENSION. 

GENERAL NOTES 
1. CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATION OF THE WORK WITH OTHER 

TRADES DURING CONSTRUCllON. REFER TO SPECIFlCA1l0N SECllON 9052 AND 9053 FOR 
USTED CONSTRUCllON FINISHES OF EXPOSED EQUIPMENT, DUCT. PIPE. ETC. UNUSTED 
ITEMS SHALL BE SUBMITTED TO llHE PROJECT ARCHrTECT FOR CLARIFlCA1l0N. ANY DUCT, 
PIPE, EQUIPMENT, OR ETC. INSTAULED IN A FINISHED EXPOSED SPACE SHALL BE ASSUMED 
TO BE PAINTED AND SHALL llHEREFORE BE THOROUGHLY ClEANED AND PREPARED UNlESS 
OTHERWISE NOTED. 

2. CONTRACTOR SHALL COORDINATE AIR DEVICE LOCA1l0NS WITH REFLECTED C~UNG, INTERIOR 
AND EXTERIOR ELEVA1l0N PLANS. 

3. CONTRACTOR SHALL REFER TO EQUIPMENT SCHEDULE SHEETS FOR TAGGED EQUIPMENT 
PERFORMANCE REQUIREMENTS AND CONSTRUCllON DOCUMENTS FOR MINIMUM INSTALLAllON 
REQUIREMENTS. 

4. CONTRACTOR IS RESPONSIBLE TO INSTALL DUCT AND PIPE TRANSITIONS FOR THE SELECTED 
EQUIPMENT AS NECESSARY FOR CONNECllON OF THE INDICATED DUCT AND PIPE SIZES. 

5. UNLESS OllHERWISE INDICATED, ALL ABOVE CEILING SPACE(S) SHALL BE CONSIDERED PART 
OF llHE RETURN AIR PlENUM. THEREFORE ALL PIPE, DUCT, CONTROL DEVICES, WIRING, AND 
EQUIPMENT SHALL BE RATED AND ACCEPTABLE FOR INSTALLAllON IN A PLENUM SPACE. 

6. WHENEVER POSSIBLE, DUCT, PIPING, CONTROL DEVICES, AND EQUIPMENT SHALL BE 
INSTAULED A MINIMUM OF S" ABOVE llHE FINISHED CEILING ELEVA1l0N TO AVOID 
INSTALLAllON CONFlICTS WITH CElLING MOUNTED DEVICES AND UNLESS OTHERWISE NOTED, 
THE BOTTOM OF HVAC EQUIPMENT SHALL BE A MAXIMUM OF 24" ABOVE CEILING ELEVA1l0NS 
AND UNOBSTRUCTED BY DUCT, PIPING, EQUIPMENT AND ETC. FOR SERVICE AND 
MAINTENANCE PURPOSES. 

7. INSTALL METAL SLEEVES THROUGH WALL PENETRATION CONSISllNG OF UNUNIFORM 
CONSTRUCllON MATERIAlS. INSTALL FIRE CAULKING AS NECESSARY, REFER TO llHE 
ARCHrTECTURAL SH~ FOR DESIGNA1l0N OF FIRE AND SMOKE RATED WALL ASSEMBUES. 
REFER TO SPECIFlCA1l0N 7840 FOR FIRE STOPPING MATERIAL DETAILS. 

S. WHEN UllUZING STRUCTURAL STEEL FOR SUPPORT OF DUCT, PIPE AND EQUIPMENT 
HANGERS, ATTACHMENT TO THE STRUCTURAL STEEL SHALL OCCUR AT llHE TOP OR BOTTOM 
FLANGE OF llHE STRUCTURAL ELEMENT. 

9. SYMBOLS AND ABBREVlAllONS ON llHlS SHEET MAY NOT ALL BE USED WITHIN THIS SET OF 
PROJECT DOCUMENTS. 
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MECHANICAL SECTION 
1/4' = 1'-0' 

1 

MECHANICAL SPECIFICATIONS: , 

1. General 
a. Provide all materials and equipment and perfonn all labor roqui"'" to install the 
complete heating and ventilating system(s) as indicated, as requi"'" by local and state 
codes. and as herein specified. 
b. Coordinate all work with other trad ... 
c. Each Controctor and/or subcontroctor shall arrange and pay for all pennits, top fees, 
and inspections required in connection with his work. Each Contractor shall apply for and 
pay for all mstere, rogulato .. , and/or gaugee roqulred. 
d. Mechanical Controctor shall provide any required power wiring not denated on the 
electrical drawings. 
e. Contractor to provide 0 and M manuals bound in binder, seperoted by tobe. The 0 
and M manual to include all mechanicl equipment. diffusers. etc. 

2. Ba.ic Materials and Msthods 
o. In general, all piping and ductwork shall be concealed in walls, above ceinngs, in pipe 
chases. in joist spaces. in equipment rooms and the like. insofar as is practical and so 
thot such work will be properly concealed and doe. not Interfere with the proper 
coordinoted installation work of other _/Contractor. Ductwork to be ron in attic 
space dher bstween or thru tru..... Coardinole exact route wHh tru.. layout. 
b. Each controctor .hall install all rough-in work pertaining to his trade. verifying exact 
location of rough-in roquiroments before installation with the Contractor, subcantroctor, 
Owner or supplier furnishing said eqUipment Rnal connection of equipment shall be 
made after setting and/or location of equipment 
c. All materials installed shall be new, full weight, of the bsst quali4' wHh the same 
brand or manufacturer used for all similar material or equipment 
d Remove all debris and unused mechanical materials continuously. 

3. Systems 
a. Upon completion of eoch rospectlve ductwork system, each system shall be thoroughly 
flushed or cleaned to remove all construction dirt, oil, or foreign matter. 
b. Each respective Contractor shall test and adjust eoch fudure, specialty and equipment 
fumished by him, prior to final acceptonce. 
c. Contractor to include a $X.XXX for commissioning report from Adwnced Building 
Technologiee. Once unft i. installed and tested, contractor to contoct owner to schedule 
commissioning. Any changes or mod'lfications to satisfy commissioning report is the 
responsibility of the contractor. 
d. At time of final inspection, each Contractor and/or major subcontractor shall be 
rep .... nted by a pe ... n of authority, who shall demonstrate to the Owner tho! his work 
fully compr... with the purpose and intent of the SpeciflCOtions and Drowinge. 
e. TIe thennostate into existing Johnson Mstasys temperoture contral system in Hayes 
High School. Guards are to be placed over thennastots. Guards to be Uni-Guard madel 
UG-2A. 
f. rIO AHU ond Ef into existing Johnson Mstasys temperoture contral system in Hayes 
High School. Controctor responsible to provide dampers, actuoto .. , sensa", stc as 
necessal)' for a properly working system. 

4. Sheet Motal Ductwork, Accessoriee and Related Work 
o. Furnish all labor, materials, equipment, and perform all operations in connection with 
the construction and complete system as herein specified and a. denoted on the 
Drawings. AU work sholl comply with the appHcable locol, state, and national codes. 
b. Ductwork shall be constructed of now prime grode gaivonized stoel and in accordance 
with .... mmended practicee of the ASHRAE Guide Book and/or SMACNA Manual. 
c. Furnish and install the miscellaneous sheet metal fittings and accessories where and 
as denoted on the Drowinge. Nr turning vanee 'ATV"' shall be installed at all square 
supply air elbows where so noted. Volume dampers "VO- may be the single leaf type 
blade mounted on a suitable shaft extending to on outside mounted locking quadrant 
d. Gravity back droit dampe .. "Boo' shall be provided where denoted on drowings and 
.hall be equal to Ruskin modsl CBD2. 
e. Control dampero shall be ultro-Iow leak aluminum dampe .. with 120/1/60 spring 
return cloeed actuators. 
f. All ductwork to be insuloted with 1-1/2' minerol fiber blanket insulation equal to 
John Manville - Microlite. 

VENTILA TION PLAN M2.1 NOTES: 
@ 

<D 
ill 
o 

12XS Ducr OOWN TO DIFFUSER MOUNTED IN GWB CElUNG. PROVIDE VOWME 
DAMPER IN DROP. 

GRIUID MOUNTED IN CElUNG OF PWMBlNG CHASE. 

TOP OF GRIUf LOCAlED 16·AFF. 

3' D1AMErER PVC flUE AND VENr TO ROOF. SPACE ACCORDING TO 
MANUFACTURERS RECOMMENDATIONS. CONFIRM FWE SIZE WT1H WAlER HEAlER 
MANUFACTURER. SUPPORr flUE FROM BUIlDING STRUCTURE. TERMINATE INrAKE 
WT1H GOOSENECK. 

ROOM LEGEND 
ROOM 

NO. ROOM NAME 

100 I MENS RR 

101 I MENS RR 

1 02 I MECHANICAl. 

103 I FAMILY RR 

104 I WGMENS RR. 

105 I WOMENS RR 

5. Air Devices 
a. All grilles and diffu .... are to be of the type and size Indicated on the Drowing •• 
b. Type -EG-

1. Exhaust grille. 
2. stee1 construction finished with white boked enamel. 
3. Horizontol fmed deflscto .. sst at 38 dog .... spaced at 11' on center. 
4. Surface mounted to GWB ceiling. 
5. Grille shall be equal to rrtu. model 3O-RL 

c. Type "WG' 
1. Air transfer or supply air grille. 
2. steel construction finished with white baked enamel. 
3. Horizontol fixed deflectors sst ot 38 dog .... spaced ot 11" on center. 
4. Surface mounted to GWB ceiling or to block. 
S. Grille shall be equal to TItu. modsl 30-RL 

d. Type "SG' 
1. SuPPo/ air grille. 
2. Steel construction finished with white baked enamel. 
3. 4-way throw. 
4. Surface mounted to GWB ceiling. 
S. Grille shall be equal to rrtu. model OMNI. 

e. Complete submittals. including product dota, shop drawing., and installation instructions 
are required. 

6. Air Handling UnH 'AHU' - OWNER IS PREPURCHASING THIS UNIf. CON1RAC1OR TO 
INSfAtL 
a. SUPPLY 

1. 4200 CFM, 1.000' ESP, 3 HP, 208/3/60 
2. mount on 3 1/2' concrete housekeeping pad. 
3. Mount fan and motor on vibration isolators. 
4. 400 MBH IN/ 320 MBH out indirect gas fi"'" burner. 
S. Storler /d'lSCOnnect provided by electrical contractor. 
S. lie into existing dohnson tempenrture control system in High School. 
7. All dampers to be low leakage type. 

c. Manufactured by Greenheck modsl IGX-llS-H22-RL1B4S. 

7. Exhaust fan "EF" 
a. 4200 CFM, 1.250' ESP, 1 1/2 HP, 208/3/60, belt driven. 
b. Mount on vibration isolators 
c. lie into existing temperoture control system in High School • 
d. Provide disconnect swHch and starter as necessal)'. 
e. Exhaust fan shall be equal to Greenheck B50-160. Equal by Cook and Penn. 
f. Complete submittals, including product dota, shop drawings. and installation instructions 
are required. 

8. Exterior wall louve ... 
a. 60631'5 aluminum construction with 0.060- nominal wall thickness . 
b. S' desp frome. 
c. Double Orainable type blade •• 
d. Aluminum bird screen. 
e. Baked enamel finish to custom color as selected by architect. 
f. Elevation of louve .. shall be a. denoted on the architecturol plans. 
g. Louver shall not have woter infiltration up to 1250 fpm. 
h. Louver .hall be equal to Ruskin modsl EU£5.20DD. Manufactu"'" by Groenheck, 
Nrolite, National Controlled Nr, or Arrow United. 

® 
@ 

TRANSITION OUClWORK AS NECESSARY TO CONNECf TO AIR HANOUNG UNIf. 

EXHAUSf AIR TO OROP TO B01H AIR HANDUNG UNIf AND TO EXHAUsr FAN AT THIS 
LOCATION TO ALLOW FOR RECIRCUlAllON OF AIR WHILE IN UNOCCUPlEO MODE. 

(]) MOUNr AIR HANDLER ON 3-1/2' CONCRElE HOUSEKEEPING PAD. 

MECHANICAL SEQUENCE OF OPERATION: 
1. MECHANICAL EQUIPMENT 

A. OCCUPlEO MODE 
1. THE D1RECr DIGITAL CON1ROI.l.ER SHALL AUrollAllCALLY PROGRAM THE 

UNIf TO THE OCCUPIED CONTROL MODE. 
2. EXHAUSf AIR DAMPER ON AIR HANOUNG UNIf TO BE SHUT AND OUTSIDE 

AIR DAMPER TO BE OPEN. SUPPLY FAN TO RUN. GAS HEAT TO lURN 
OOWN AS NECESSARY TO SATISfY ROOM THERMOSfAlS AVERAGED 
TOGETHER. EXHAUSf FAN TO RUN. 

3. IF DISCHARGE AIR TEMPERAlURE BELOW 50 DEGREES, SHUT OUTSIDE AIR 
DAMPER AND OPEN EXHAUSf AIR DAMPER. 

4. ONCE ROOM THERMosrAT AVERNlf. ABOVE 70 DEGREES. SHUT EXHAUsr 
AIR DAMPER AND OPEN OUlSIDE AIR DAMPER. 

B. UNOCCUPIEO MooE 
1. THE DIRECr DlGIfAL CONlROLl.ER SHALL AUrollAllCALLY PROGRAM THE 

UNIf TO THE UNOCCUPlEO CONlROL MOOE. 
2. EXHAUsr AIR DAMPER ON AIR HANDUNG UNIf TO BE OPEN AND OUlSIDE 

AIR DAMPER TO BE CLOSED. SUPPLY FAN AND GAS HEAT TO CYCLE AS 
NECESSA1lY TO SAllSFY A REOUCEO SPACE TEIoIPERAlURE ~ SIT BY 
BAS. 

C. CONrROL SYSlEM 
1. EX1S11NG CONTROL SYSlEM IS LOCAlED IN HAYES HIGH SCHOOl. LOCAlED 

NEAR PROJECT SITE. A NEW 2' CONOUIf IS BIEING INSfALLEO BY 
El.EClRICAL CON1RAC1OR. COORDINATE EXACT LOCA1l0N OF 
TERMINATIONS WT1H El.ECTRICAL CON1RAC1OR. MECHANICAL CON1RAC1OR 
RESPOSIBLE FOR PUWNG WIRING. 

2. PROVIDE LOGIC, GRAPHIcs. Ere TO ALLOW FOR DElAWARE CnY SCH()()LS 
TO SCHEOULE, CONrROl., AWUSf SElPOINlS. SIT PURGE CYClE, Ere. 

3. PROVIDE ALL CONIROUERS, TEMPERA lURE CONrROL WIRING, ACIIIATORS, 
DAMPERS. INrERCONNECllNG WIRING, Ere AS NECESSARY TO ALLOW FOR 
FUllY OP£RA1l0NAL SYSlEM. 

4. PROVIDE SENSORS TO SHOW OUTSIDE AIR TEMPERAlURE. MIXED AIR 
TEMPERAlURE. SUPPLY AIR TEMPERA lURE. SUPPLY AIR SfAllC PRESSURE. 
TEMPERAlURE IN EACH t.tAIN RES1ROOM, SUPPLY FAN SfAlU5, GAS 
SfAlU5, GAS FIRING RATE. DIRlY FILlER, CONTROL DAMPER LOCA1l0NS, 
AND EXHAUSf FAN SfAlUS. 

S. llE RE1URN AIR SMOKE DETECTOR INrO UNIf. WHEN DETECTOR IS 
1RIPPEO, SHUT OOWN UNIf AND SEND AlARM TO BAS. 

AREA 

386 SF 

240 SF 

252 SF 

64 SF 

91S SF 

347 SF 

CLNG HT 
9'-4 
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+ 
CONDUIT CONCEALED ABOVE CEILING OR IN WALL WHERE­
EVER POSSIBLE. 

INDICATES NUMBER OF CONDUCTORS IN CONDUIT TO BE 
USED AS A GENERAL GUIDE TO SHOW INTENT OF CIRCUITING 
AND SWITCHING ARRANGEMENT... NOT SHOWN IN ALL CASES. 
CONTRACTOR SHALL VERIFY AND INSTALL ADDITIONAL 
CONDUCTOR WHERE REQUIRED. 

-~~- HOME-RUN TO PANELBOARD SHOWING CIRCUIT DESIGNATION. 

~ 

~ 

~ 
GFI 

INDICATING PANEL AND CIRCUIT BREAKER NUMBER WITHIN 
THE PANEL. 

120V-20A GROUNDED DUPLEX CONVENIENCE OUTLET. 

120V-20A GROUNDED DUPLEX CONVENIENCE OUTLET. MOUNTED AT 
+48"AFF, OR 2" ABOVE BACKSPLASH IF LOCATED ABOVE COUNTER. 

120V-20A GROUNDED DUPLEX CONVENIENCE OUTLET, WITH G.F.I. 
PROTECTION. MOUNTED AT +48"AFF, OR 2" ABOVE BACKSPLASH 
IF LOCATED ABOVE COUNTER. 

~ 120V-20A GROUNDED DUPLEX CONVENIENCE OUTLET, WITH GFCI 
PROTECTION, SURFACE MOUNTED AT +48"AFF IN FS TYPE CAST BOX GFI 

c( 120V-20A GROUNDED TAMPER RESISTANT DUPLEX CONVENIENCE OUTLET WITH IN-USE 
WEATHER-PROOF, METAL LOCKABLE COVER PLATE AND GFCI PROTECTION. 

@ SPECIAL PURPOSE OUTLET (AS NOTED ON PLAN OR SPECS). 

Q) JUNCTION BOX 

rn FLUSH VALVE POWER CONVERTER 

I· • I SURFACE MOUNTED FLUORESCENT LIGHT FIXTURE. 

@ FLUORESCENT RECESS CAN LIGHT FIXTURE. 

® EXIT LIGHT FIXTURE CEILING MOUNTED, 

~ EXIT LIGHT FIXTURE WALL MOUNTED. 

$ GENERAL PURPOSE l-POLE SWITCH. 

$3 GENERAL PURPOSE 3-WAY SWITCH. 

$. GENERAL PURPOSE 4-WAY SWITCH. 

$F MANUAL, FUSIBLE, STARTING SWITCH. 

® CEILING MOUNTED OCCUPANCY SENSOR. 

$os WALL SWITCH OCCUPANCY SENSOR 

= ELECTRIC PANELBOARDS. 

4j> ELECTRIC MOTOR CONNECTION. 

D' FUSIBLE DISCONNECT SWITCH. 

0s DUCT SMOKE DETECTOR 

------------------------------------------------------------------------------

GENERAL ELECTRICAL NOTES 

1. GROUND DEVICES, EQUIPMENT, FIXTURES, AND THE LIKE, WITH A PROPERLY 
SIZED EQUIPMENT GROUNDING CONDUCTOR. MAINTAIN MECHANICAL/ELECTRICAL 
BONDS OF METALLIC RACEWAY SYSTEM. 

2. REFER TO MECHANICAL PLANS FOR LOCATION OF MECHANICAL EQUIPMENT. 
LOCATE DISCONNECT SWITCHES PER NEC. 

3. REFER TO DIVISION 21, 22, & 23 SPECIFICATIONS, MECHANICAL AND PLUMBING 
PLANS FOR ADDITIONAL ELECTRICAL WORK AND REQUIREMENTS. 

4. REFER TO "CONTROL SCHEMATICS" MECHANICAL DRAWINGS FOR ADDITIONAL 
CONTROL WIRING AND CONTROL CONNECTIONS. 

5. UNLESS OTHERWISE NOTED, DEVICE ELEVATIONS REFER TO BOnOM OF DEVICE. 
VERIFY OUTLET LOCATIONS W~H OTHER TRADES BEFORE ROUGH-IN. 

6. SEPARATE RECEPTACLES BACK-TO-BACK IN WALLS AT LEAST S INCHES. 

7. PROVIDE "SEAL -OFFS" WHEN CONDUITS PASS THROUGH AREAS OF DIFFERENT 
AMBIENT TEMPERATURES OR HAZARD CLASSIFICATIONS. 

8. LUMINAIRE TYPE IS SHOWN ONLY ONCE, AS "tYP." IN EVERY ROOM. PROVIDE 
SAME TYPE OF LUMINAIRE THROUGH-OUT SAME ROOM UNLESS OTHERWISE 
INDICATED. 

9. PROVIDE BRANCH CIRCUIT BREAKERS SERVING MULTI-WIRE BRANCH CIRCUITS 
WITH HANDLE-TIES. 

10. PROVIDE 4, 20 AMP CIRCUITS WITH 1 RECEPTACLES EACH, CONDUIT, WIRE, 
COVER PLATES, DEVICE BOXES, AND CIRCUIT BREAKERS CONNECTED WITH 
4#12, 3/4-INCH CONDU~ LOCATED WITHIN 5D-FEET OF NEAREST 12DV 
PANELBOARD. INSTALL WHERE DIRECTED BY ARCHITECT/ENGINEER. 

11. PROVIDE 2 MOTOR CONNECTIONS, EACH WITH TYPE BC-2 MANUAL FUSIBLE 
STARTING SWITCH, WITH 120-FEET 3#10 IN 3/4-INCH CONDUIT. INSTALL 
WHERE DIRECTED BY ARCHITECT/ENGINEER. 

12. DERATE WHEN 4 OR MORE PHASE CONDUCTORS ARE INSTALLED IN SAME 
CONDUIT. INCREASE CONDUCTOR SIZE AS FOLLOWS: 

NO. OF CONDUCTORS 
4 THRU 6 
7 THRU g (MAX.) 

AMPACITY INCREASE 
125% 
145% 

ELECTRICAL ABBREVIATIONS 
ABBREVIATIONS USED ON DRAWINGS IN GENERAL ARE LISTED BELOW. 

AFF 
C 
CMF 
EF 
G 
GFI 
HP 
J 
i<!IA 
KW 
+N 

NFS 
NL 
NTS 
PNL 
; OR P 
TYP 
UH 
V 
W 
WC 
WP 
1/E1.1 OR l-E1.1 

ABOVE FINISH FLOOR 
CONDUIT 
COMBINATION MOTOR FUSIBLE STARTER 
EXHAUST FAN 
GROUND 
GROUND FAULT INTERRUPTING PROTECTION 
HORSEPOWER 
JUNCTION BOX 
KILOVOLT AMPERE 
KILOWATTS 
INDICATES MOUNTING HEIGHT (N) TO BOnOM 

OF DEVICE FROM FINISH FLOOR UNLESS OTHERWISE 
NOTED 

NON-FUSIBLE SWITCH 
NIGHTLIGHT 
NOT TO SCALE 
PANEL 
PHASE OR POLE 
TYPICAL 
UNIT HEATER 
VOLTS 
WATTS 
WATER COOLER 
WEATHERPROOF TYPE DEVICE 
MEANS DETAIL NO.1, DRAWING SHEET "ELl" 
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SPECIFICATIONS 
GENERAL PROVISIONS 

1. All work done under this section of specifications and in association with all project documents shall comply 
with the 2008 National Electrical Code. The contractor shall perform all work in conformity with these 
requirements whether or not such work is specifically shown on the drawings. Work required but, not shown for 
a complete installation in accordance with all National, State and Local Codes. 

2. The extent of work shall be as shown on the drawings and as required for a complete and intended 
operational installation. Performance sholl meet the requirements of the specifications. The work covered by this 
section of specifications consists of the following, but is not limited to: 

a) Furnishing and installing disconnects, combination starter disconnects, branch circuit wiring, wall switches, 
receptacles, outlet boxes, switch and outlet cover plates, conduits, wire, all devices, as shown or required 
by all project documents. 

b) Furnishing and installing complete wiring for motors, fans, and pumps, etc., as shown on the project 
documents. 

c) Furnishing and installing light fixtures and light switches as shown on the project documents. 
d) Identifying and numbering all circuits as to function and location with permanently attached nameplates 

or indelible marker on junction box and back of switch plate covers. 

3. Submit product shop drawings showing relevant information regarding equipment and its intended application. 
Shop drawings sholl be submitted on the following equipment. 

a) Light Fixtures 
b) Switches and Receptacles 
c) Disconnects 
d) Starters 
e) Electrical Conduit 
f) Wire and CableWire 
g) Ponelboords, Transformers, Major pieces of Distribution Equipment 

4. The contractor shall provide As-Built drawings indicating all conduits and wiring installed. The As-Built drawings 
shall record all changes and deviations from the original Project Contract Documents. As-Built drawings sholl 
be kept clean and undamaged and used for no other purpose. 

COORDINATION 

1. Coordinate arrangement, mounting, and support of electrical equipmerlt: 
a) To allow maximum possible headroom unless specific mounting heights that reduce headroom are 

indicated. 
b) To provide for ease of disconnecting the equipment with minimum interference to other installations. 
c) To allow right of way for piping and conduit installed at required slope. 
d) So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of 

the working and access space of other equipment. 

2. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, 
and other structural components as they are constructed. 

3. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or 
otherwise concealed. 

BASIC MATERIALS AND METHODS 

1. Materials and equipment sholl comply with the applicable current standards of Underwriters' Laboratories, Inc. 
where such standards exist. 

2. Conduits, wiring. and equipment shall be as shown on project documents and in this specification. 

3. Safety Disconnect Switches: 

0) Manufactures: Square D, Cutler Hammer, Siemens 
b) Switches shall be NEMA 1, heavy duty type series, fusible and equipped with ground lug. Provide 

NEMA 3R for exterior applications. 

4. Wiring devices: 
Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, osce W C, 
and UL 49S. 

Manufactures: Hubbell, Leviton, Pass & Seymour, Cooper 
a. Hubbell HBL5361 (single), HBL5362 (duplex) 

b. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper). 
c. Levitan; 5361 (single), 5362 (duplex) 
d. Poss & Seymour; 5361 (single), 5362-A (duplex) 

GFe] Receptacles: Straight blade, feed-through type. Comply with NEMA WD 1, NEMA WD 6, UL 498, and 
UL 943, Class A, and include indicator light that is lighted when device is tripped. 

4.1. Duplex GFe] Convenience Receptacles, 125 V. 20 A: 
Products: Subject to compliance with requirements, provide one of the following: 

o. Cooper; VGF20. 
b. Hubbell; GF20L. 
c. Leviton; 7899. 
d. Pass & Seymour: 2095. or PT2095 (with separable pigtailed connector). 

4.2 Listed Weather-Resistant Type Duplex GFCI Convenience Receptacles, 125 V, 20 A: 
Products: Subject to compliance with requirements, provide one of the following: 

A. Cooper; WRVGF20. 
B. Hubbell; GFTR20. 
C. Pass & Seymour; 2095-TRWR. 

4,3 SNAP SWITCHES 
Camply with NEMA WD 1, DSCC W C S96F, ond UL 20. 
Switches, 120/277 V, 20 A: 
Products: Subject to compliance with requirements, provide one of the following: 

A. Cooper; AH1991 (single pole), AH1992 (two pole), AH1993 (three way), AH1994 (four way). 
B. Hubbell; HBL1221 (single pale), HBL1222 (twa pole), HBL1223 (three way), HBl2224 (faur woy). 
C. Levitan; 1221-2 (single pale), 1222-2 (twa pole), 1223-2 (three way), 1224-2 (four way). 
D. Poss & Seymour; PS20ACl (single pale), PS2DAC2 (twa pale), PS2DAC3 (three woy), PS20AC4 (faur 

way). 

4.4 Key-Operated Switches, 120/277 V, 20 A; with factory-supplied key in lieu of switch handle. 
Products: Subject to compliance with requirements, provide one of the following: 

A. Cooper; AH1991L (single pole), AH1992L (two pale), AH1993L (three woy), AH1994L (faur way). 
B. Hubbell; HBl 1221 l (single pole), H8l1222l (two pole), HBL1223l (three way), HBl1224l (four way). 
C. Leviton; 1221-2L (single pole), 1222-2L (twa pole), 1223-2L (three woy), 1224-2L (four way). 
D. Pass & Seymaur; PS20AC1-L (single pale), PS2DAC2-L (twa pole), PS2DAC3-L (three way), PS20AC4-L 

(faur way). 

4.5 WALL PLATES 
Single and combination types to match corresponding wiring devices. 

A. Plate-Securing Screws: Metal with head color to match plote finish. 
B. Material for Finished Spaces: 0.035-inch- thick, satin-finished stainless steel. 
C. Material for Unfinished Spaces: Galvanized steel. 
O. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with type 3R weather-resistant, In=Use, 

die-cast aluminum with lockable cover. 

4.6 OCCUPANCY SENSORS 
Manufacturers: 

A. Hubbell Lighting. 
B. Novitas, Inc. 
C. Sensor Switch, Inc. 
D. Watt Stopper (The), 

r GROUND CONDUCTOR(S) 

r PHASE CONDUCTOR(S) 

r NEUTRAL CONDUCTOR(S) 

r SWITCH LEG OR GO-BETWEEN 

\\ 

AL1-1,3,5-1 '--t:: CONDUCTORS #12 AWG 1 Y UNLESS OTHERWISE NOTED 

L CIRCUIT NO. DESIGNATION 

PANEL DESIGNATION 

NOTES: 

1. #12 AWG IS MIN. CONDUCTOR SIZE, EXCEPT ;S NOTED. 

2. 3/4" CONDU~ IS MIN. SIZE, EXCEPT AS CAPACITY PERMITTING 
24 VOLT CONTROL CONDUCTORS AND SWITCHLEGS MAY BE IN 
1/2" SIZE, OTHERS AS NOTED. 

3. 1/2" IS MIN. FLEXSTEEL, GREENFIELD, AND SEALITE SIZE. 

KEY TO ELECTRICAL CIRCUIT WIRING 
NO SCALE 

NO Sr:AI F 

General Description: Wall- or ceiling-mounting, solid-stote units with a separate relay unit, complying with 
NEMA WD 7. 
A. Operation: Unless otherwise indicated, turn lights on when covered area is occupied and off when 

unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 
minutes. 

B. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A. Sensor 
sholl be powered from the relay unit. 

C. Relay Unit: Dry contacts rated for 20-A ballast lood at 120- and 277-V ac, for 13-A tungsten 
at 120-V oc, and for 1 hp at 120-V ac. Power supply to sensor sholl be 24-V dc, l50-mA, 
Class 2 power source as defined by NFPA 70. 

D. Mounting: 
a. Sensor: Suitable for mounting in any position on a standard outlet box. 
b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical enclosure. 
c. TIme-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door. 
d. Indicator; LED, to show when motion is being detected during testing and normal operation of the 

sensor. 
e. Bypass Switch: Override the on function in case of sensor failure. 
f. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc; keep lighting off when selected 

lighting level is present. 
g. 

Dual-Technology Type: Ceiling mounting; detect occupancy by using a combination of PIR and ultrasonic detection 
methods in area of coverage. Particular technology or combination of technologies that controls on-off functions 
sholl be selectable in the field by operating controls on unit. 

a. Sensitivity Adjustment: Separate for each sensing technology. 
b. Detector Sensitivity: Detect occurrences of 6-inch- minimum movement of any portion of a humanbody 

that presents a target of not less than 36 sq. in, and detect a person of average size and 
weight moving not less than 12 inches in either a horizontal or a vertical manner at an 
approximate speed of 12 inches/s . 

GROUNPING 

0) Provide a complete grounding system that sholl be in accordance with the 2008 NEC., State and Local codes. 
The contractor sholl be coordinated with the requirements of the service provider. 
b) The contractor shall verify the existing ground and electrode system is properly installed and has a measured 
resistance of equal to or less than 25 ohm. 
c} All equipment sholl be provided with a suitable grounding lug, except for distribution equipment such as 
switchboards, panelboards, etc., that shall be provided with a suitable ground bus. 
d) The following equipment requires a permanent ground, but is not limited to: 

1. Electrical Service Equipment and Enclosures 
ii. Conduits 
iii. All conductor Enclosures and Raceway 
iv. Switchboards, Power and Lighting Panelboards, Control Centers 
v. Non-current carrying metol parts of fixed equipment such as transformers, motors, starter and control 

cabinets, instrument cases, lighting fixtures, switches, receptacles, and all others as required by the N.E.C. 

PANELBOARDS 

a) Manufactures: Square D, Cutler-Hammer and Siemens. 
b) Panels shall be bolt-on type, equal to Square D Company, NQQD or NF. 
c) Provide 20 inch wide or wider surface mounted rough-in boxes with 5-3/4 inch depth. 

DISTRIBUTION 

1. Provide new feeders from the existing switchboard as shown on the drawings. 

2. Install all circuits in accordance with the Project Documents. 

3. The Project Documents indicate branch circuit runs, outlets, and location of equipment diagrammatically. In the 
event changes in the locations have to be made due to developed conditions in the construction or due to the 
changes in the owner's plans for the arrangement of the furnishing and equipment, such changes sholl be 
made at no extra cost to the owner. The architect shoJi notify the contractor of the changes desired before 
the corresponding work is installed. 

4. The electrical contractor shall coordinate his work with the work of other trades and have his work scheduled 
so as not to delay the work of others. 

5. The contractor shall be responsible for inspection ond approval of wiring, installation of fixtures and equipment, 
and for final acceptance of the complete electrical installation by State and Local Electrical Inspectors. 

6. Wiring methods: 

A. All wiring for 120 volt and greater shall be in conduit and concealed in all areas except electrical rooms 
and mechanical spaces. Types of conduit shall be as follows: 

a. New branch circuits and feeders in mechanical room area : "EMT~ 
b. Underground: Rigid Steel or PVC Schedule 40 
c. Exposed interior conduits: above ceilings or in interior finished walls, use "EMi'. 
d. All final motor feeds; liquid-TIght 
e. Interior final feeds for light fixtures and receptacles-Metal Clad flexible cable 

B. Wires and cables shall be as follows: 

a. Feeders and branch circuits: Use type THHN(rHWN copper. 
b. Feeders in wet locations (all underground): Use type XHHW copper. 
c. Wire size shall be a minimum of #12. 
d. All circuits shall have an equipment ground conductor. 
e. Aluminum wiring is prohibited. 
1. All line to neutral circuits shall have individual phase neutrals. 

DISTRIBUTION TRANSFORMERS 
1. Manufacturers: 

o. Eaton Corporation; Cutler-Hammer Products. 
b. Siemens Energy & Automation, Inc. 
c. Square 0; Schneider Electric. 

2. Comply with NEMA ST 20 and list and labe! as complying with UL 1561. 
3. Cores: One leg per phase. 
4. Indoor Enclosure: Ventilated, NEMA 250, Type 2. 
5. Outdoor Enclosure: Ventilated, NEMA 250, Type 3R. 
6. Core ond coil sholl be encapsulated within resin compound, sealing out moisture and air. 
7. Taps for Transformers Smaller Than 3 kVA: None. 
8. Taps for Transformers 7.5 to 24 kVA: Two 5 percent taps below normal full copacity. 
9. Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and four 2.5 percent taps below 

normal full capacity. 
10. Insulation Closs for Transformers Rated 14 kVA and Smaller: 180 deg C, UL-component-recognized insulation 

system with a maximum of 115 deg C rise above 40 deg C ambient temperature. 
11. Insulation Class for Transformers Rated 15 kVA and Larger: 220 deg C, UL -component-recognized insulation 

system with a maximum of 150 deg Crise obove 40 deg C ambient temperature. 
12. Wall Brackets: Manufacturer's standard brackets. 

Low-Sound-Level Requirements: Minimum of 3 dBA less than NEMA ST 20 standard sound levels when foctory 
tested according to IEEE C57.12.91. 

13. Terminal Boards: Provide top or bottom mounted terminal boards for transformers rated 25 kVA and larger. 
Loose leads are not acceptable. 

14. Thre€-Phase Transformer MinImum Impedance Requirements, Percent Z: 
a. 15 kVA: 5.0. 
b. 30 kVA: 4.9. 
c. 45 kVA: 4.8. 

LIGHTING FIXTURES 

1. Install permanent lighting fixtures, wall switch controlled where denoted on drawings and os shown on the light 
fixture scheduled. 

2. Fluorescent Electronic Ballast: 

a. Manufacturers: Advance, Osram/Sylvania, Motorola 
b. Less then 10 percent THO, Closs A sound rating, ETL approved, CBM Listed. 

3. The contractor shall submit shop drawings indicting catalog sheets of the fixtures to the architect for their 
approval. 

4. Lamps sholl be provided for all fixtures. Fluorescent lamps sholl be F32TB type as manufactured by G.E., 
Sylvanio, or Phillips. 

5. Fluorescent Emergency Ballast 

A. Manufacturers: Bodine Co. Model B50 
B. Internal Type: Self-contained. modular, battery-inverter unit, factory mounted within lighting fixture body and 

compatible with ballast. Comply with Ul 924. 
C. Emergency Connection: Connect unswitched circuit to battery-inverter unit and switched circuit to fixture ballast. 

Operate two fluorescent lamp continuously at the following total output: T8, 32 W: 1350 lumens. 

6. Remote Emergency Battery Pocks 

A. Description: Self-contained units complying with UL 924. 
B. Battery: Sealed, maintenance-free, lead-acid type. 
C. Charger: Fully automatic, solid-state type with sealed transfer relay. 
D. Operation: Relay automatically turns lamp on when power supply circuit voltage drops to 80 percent of nominal 

voltage or below. Lamp automatically disconnects from battery when voltage approaches deep-discharge level. 
When normal voltage is restored, relay disconnects lamps from battery, and battery is automatically recharged 
and floated on charger. 

E. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit 
operability. 

F. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge; bright glow indicates 
charging at end of discharge cycle. 

G. Integral Time-Delay Relay: Holds unit on for fixed interval of 15 minutes when power is restored after an 
outage. 

H. Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of unit emergency 
operation at required intervals. Test failure is annunciated by an integral audible alarm and flashing red LED. 

SINGLE STATION DUCT SMOKE DETECTOR 

1. Comply with UL 26BA; operating at 120-V ac. 
2. Sensor: LED or infrored light source with matching silicon-cell receiver. 
3. Detector Sensitivity: Smoke obscuration between 2.5 and 3.5 percent/foot when tested according to UL 268A. 
4. Base Mounting: Detector and associated electronic components shall be mounted in a twist-lock module that 

connects to a fixed base. The fixed bose sholl be designed for mounting directly to air duct. Provide 
terminals in the fixed base for connection to building wiring. 

5. Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for use with the supplied detector. 
6. Sampling Tubes: Design and dimensions as recommended by manufacturer for specific duct size, air velocity, 

and installation conditions where applied. 
7. Relay Fan Shutdown: Rated to interrupt fan motor-control circuit. 

------------------------------------------------------------------------------

PANEL 10: E1 LOCATION; 
ENCLOSURE: 

RM. 102 
NEMA 1 
SURFACE 

CONFIGURATION: 
MAIN: 
SeCR lAmps RMS Symm.): 

CIRC. 
NO, 

1 

3 

5 

LOAD DESCRIPTION 

AHU 
3 HP 

208YI120 V, 3·PHASE, 4·WIRE PLUS GROUND 
100A MCB 
22,000 A FULLY·RATED 

NOTES lAMPS IpOLES 

2 20 3 

PHASE 
A 
1.153 ' 

829 

PHASE 
B 

1,1531 
829 

PHASE 
C 

1,153 
829 

TRIM: 
MODIFICA TlONS: 

POLES lAMPS INOTESI LOAD DESCRIPTION 

3 15 
EF 

HI2 HP 

CIFfc. 
NO. 

2 

4 I --, 

6 
1 7 iRECEPTACLES 1,_, I ' 

450' 1 20 WATER HEATER 8 I 
20 

9 IRECEPTACLES 20 1 

11 IRECEPTACLES 20 1 
LAVATORY 

13 IRECEPTACLES 20 1 
LAVATORY 

15 IRECEPATCLES 20 1 
LAVATORY 

17 ICOILING DOOR 20 1 

19 ISMOKE DETECTOR 20 1 

21 ISPARE 20 1 

23 iSPARE 20 1 

2sISPARE 20 1 

27 ISPARE 20 1 

29 iSPARE I 20 1 

CONNECTED LOAD PER PHASE (VA): 

TOTAL CONNECTED LOAD (VA): 
CONNECTED LOAD (AVG. AMPS PER PHASE): 
TOTAL DEMAND LOAD (VA): 
DEMAND LOAD (AVG. AMPS PER PHASE): 

1,260 .' POWER 
900 1 20 CONVERTERS 10 

1,400 I I IPOWER 
1,350 1 20 CONVERTERS 12 

1,200 .' '1 1 1 IPOWER 1 
1,800 • .•.. 1 20 CONVERTERS 14 I 

1.800 .' .. 

5°~1 .. 

o 
o 

7,012 

22,482 
62 

23,381 .... 
65 

1,97211 1 20 LIGHTS 
1,200 
1,6241 1 20 LIGHTS 

1 20 SPARE 
o 
o 20 SPARE 

o 
01 20 SPARE 

20 SPARE 
01. 
Of,- 1 20 SPARE 

7,914 

o 
01 1 20 SPARE 

7,556 

NOTES: 
,. PROVIDE INDIVIDUAL NEUTRALS FOR ALL LINE 

TO NEUTRAL CIRCUrrS (NO SHARED NEUTRALS) 
2, 3#10, 1#10G.,314·C 

16 i 

18 

20 

22 I 

24 

26 ; 

28l 
30 

I 

, 1 
!e-

A. Mounting Heights: Measured from finished floor to 
bottom of outlet or device box, 

I 
! I 

I 

80-12u, SOlID 

~ 

I 
- ". 

~~ 

~ I 

TO IN BOLD 

EXISTING (480V) MAIN SWITCHBOARD 
NO SCALI:. (RM. HIGH SCHOOL MAIN ELEC,) 

I 4000 AMP, 4BOY/277 VOLT, 3 PHASE, 4 WIRE 

l~ 
I 

11\150:/20o'· __ '11\50A/,00 
~2P r.r' 3P 

PHASES BAND C 

EXISTING PRESS BOX 

P-2-#2/0, 
1-#6G., 
2-1/2"C. 

37.5 ~A TRANSFORME$R 
24D X 480V _ 
12D/240V 

,------~ 
READ PLAN NOTE i 
13/E1.2 PRIOR TO .J._ 

Tl 

1>-3-#6, 
1-#8G., 
2"C. 

30 KVA TRANSFORM~ER 
48DV DELTA TO 
208Y/12DV 
RM. 102 

i -'-

~ 

~"1 

RE -ENERGIZING = 
TRANSFOMRER. LIGHTNING 

ARRESTOR 
-= p-3-#1, 1-#1 N .. 1-#6G .. H/2"C. 

NO SCALE 

PANELBOARD 
El 

RM. 102 

1, General Use Receptacles: 16 inches, 
2, Snap Switches, Wall-Box Dimmers, Wall-Switch 

Sensors: 44 inches, 
a. Install on strike side of door, 6 to 12 

inches from door, unless otherwise indicated. 
3. Voice and Data Communications Outlets: 16 

inches, 
4, Wall Telephone Outlets: 44 inches. 
5, Pay Telephone Outlets: 44 inches. 
6, Receptacles in Mechanical and Electrical 

Equipment Rooms: 48 inches. 
7. Wiring Devices Above 30-lnch-High Countertops: 

40 inches. 
a, Install at least 2 inches above backsplash, 

8. Wiring Devices Above 36-lnch-High Countertops: 
48 inches, 
a. Install at least 2 inches above backsplash, 

g, Wiring Devices Above 48-lnch-High Countertops: 
56 inches. 
a. Install at least 2 inches above backsplash. 

10. Wiring Devices Above Lavatories: 44 inches. 
11, Push buttons: 44 inches, 
12, Auxiliary Outlets: 16 inches. 
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@ 

(5) 

o 

o 
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PLAN NOTES: 

APPROXIMATE LOCATION OF HIGH SCHOOL MAIN ELECTRICAL ROOM. 

EXISTING SWITCHBOARD. PROVIDE ONE IS0A/2DD, 2 POLE, SINGLE PHASE AND ONE 
SOA/100, 3 POLE, 3 PHASE DISCONNECT SWITCH AND ASSOCIATED COMPONENTS FOR 
EXISTING SQUARE D QED II SWITCHBOARD. MOUNT IN AVAILABLE UNUSED SPACE. 

FIELD ROUTE CONDUIT IN MAIN ELECTRICAL ROOM TO GROUND LEVEL IN SERVICE YARD 
AND THEN INTO TRENCH BEYOND SERVICE YARD WALL. 

UNDERGROUND CONDUIT SHALL BE A MINIMUM OF 3D" BELOW GRADE TO TOP OF 
CONDUIT AND SPACED 7-1/2 INCHES APART CONDUIT CENTER TO CONDUIT CENTER 
USING SWEEPING MANUFACTURED ELBOWS FOR CHANGES IN DIRECTION. PROVIDE 6" 
MINIMUM RED DETECTABLE UNDERGROUND WARNING TAPE ONE FOOT BELOW SURFACE 
OVER FULL ROUTE OF THE BURIED CONDUIT. CONDUIT SHALL BE CONCRETE ENCASED. 
CONDUIT: 
1 - 2 INCH TO RESTROOM TRANSFORMER, 
1 - 2 INCH SPARE TO RESTROOM MECHANICAL ROOM 
1 - 2-1/2 TO PRESSBOX TRANSFORMER. COORDINATE ROUTING WITH EXISTING AND NEW 
UTILITIES. 

1-2 INCH CONDUIT TO RESTROOM TRANSFORMER. 

1-2 INCH CONDUIT HVAC CONTROL TO RESTROOM MECHANICAL ROOM. TURN UP 18 
INCHES IN MECHANICAL ROOM AND AT ORIGIN IN MAIN ELECTRICAL ROOM. PROVIDE WITH 
PULL ROPE. 

2-1/2 INCH CONDUIT TO PRESSBOX FEED HANDHOLE. 

HANDHOLE. PROVIDE AND INSTALL A 16" W X 24" L X 36" D PULL BOX WITH OPEN 
BODOM AND TAMPER RESISTANT, WATER TIGHT COVER. PROVIDE A MINIMUM OF 12 
INCHES OF GRAVEL OR CRUSHED ROCK BENEATH THE PULL BOX FOR DRAINAGE. PROVIDE 
A QUAZITE TYPE BOX WITH COVER OR AN APPROVED EQUAl. COVER SHALL BE 
PERMANENTLY LABELED "ELECTRIC". SEAL ALL ENTERING AND EXITING CONDUITS WITH 
POLYWATER DUCT SEALANT. 

o 
® 
® 

@ 

@ 

- . I . 
.. I .. 

. - .\. -
__ l _ 

TI- 3D kVA, 48DV-2D8Y/120V, 3 PHASE, 4 WIRE. 

EXISTING HAND HOLE FOR SERVICE FEEDER TO PRESSBOX TO BE ABANDONED. 

PRESSBOX FEED HANDHOLE. PROVIDE AND INSTALL A 24" W X 24" L X 36" D PULL 
BOX WITH OPEN 80DOM AND TAMPER RESISTANT, WATER TIGHT COVER. PROVIDE A 
MINIMUM OF 12 INCHES OF GRAVEL OR CRUSHED ROCK BENEATH THE PULL BOX FOR 
DRAINAGE. PROVIDE A QUAZITE TYPE BOX WITH COVER OR AN APPROVED EQUAl. COVER 
SHALL BE PERMANENTLY LABELED "ELECTRIC". SEAL ALL ENTERING AND EXITING 
CONDUITS WITH POL YWATER DUCT SEALANT. 

PULL BACK EXISTING FEEDERS AND RE-ROUTE USING MATCHING SIZED CONDUIT TO NEW 
HANDHOLE (PLAN NOTE 11). SPLICE IN HANDHOLE. SPLICE EXISTING AND NEW FEEDER 
WITH WET LOCATION LISTED TERMINATIONS AND IN ACCORDANCE WITH THE N.E.C. 

BEFORE RE-ENERGIZING TRANSFOMRER VERIFY ORIGINAL PRIMARY AND SECONDARY 
VOLTAGES AND RECONFIGURE TERMINATIONS (SERIES OR PARALLEL) AT TRANSFORMER 
FOR 48DV PRIMARY AND ORIGINAL SECONDARY SERVICE AS NECESSARY. 
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LIGHT FIXTURE SCHEDULE 
LAMPS 

PLAN MANUFACTURER/CATALOG MOUNTING 
APPLIED DESCRIPTION 

TYPE NO, WATTS TYPE/LU VOLTAGE 

FD 3 LITHONIA LF6 SERIES RECESSED 1 32 CFL 120 6 INCH APERATURE SHALLOW DOWNLIGHT, WHITE SPLAY, TEMPERED 
PORTFOLIO C6142E SERIES TRIPLE-TUBE PRISMATIC LENS, HORIZONTAL LAMP, PROVIDE EMERGENCY REMOTE 
PATHWAY 6LPHF SERIES BATTERY PACK WHERE INDICATED. 
OMEGA OM6 SERIES 
GOTHAM AF6 SERIES 
LSI 206H SERIES 

FV1 ENGINEERED PRODUCTS CO, GFF SURFACE 2 32 TS 120 4-FOOT VANDAL RESISTANT WRAP AROUND FIXTURE FOR HIGH ABUSE 
SERIES AREAS, 

FV-1X ENGINEERED PRODUCTS CO, GFF SURFACE 2 32 TS 120 4-FOOT VANDAL RESISTANT WRAP AROUND FIXTURE FOR HIGH ABUSE 
SERIES AREAS, WITH FLUORESCENT EMERGENCY BALLAST, 

K 3 LURALINE VANGUARD SERIES WALL 1 42 CFL 120 FLUORESCENT, UTILfTY WALL FIXTURE, WITH STEM; MOUNT @ S' -0" 
EXCELINE KALEIDOSCOPE SERIES TRIPLE-TUBE A,F,F, 
LUMARK VAPORTIGHT SERIES 

I 
DAY-BRITE VIN SERIES 
GUTH VWP SERI ES 
LIT VWINC SERIES 

X 1X SURE LITES UX SERIES UNIVERSAL - RED LED 120 CAST ALUMINUM, EXIT SIGN, QUANTITY FACES AND DIRECTIONAL 
MCPHILBEN 60 LINE MAX SERIES MOUNTING ARROWS INDICATED, BRUSHED ALUMINUM FACE, BLACK HOUSING; 
LITHONIA LV SERIES SUITABLE FOR HIGH ABUSE, COLD WEATHER, AND WET LOCATIONS, 

I 
EXITRONIX NAV SERIES NICKEL -CADMIUM BATTERY WITH SELF-DIAGNOSTICS, 
LSI EWV SERIES 

--------- --- --------

r ' -, 
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LIGHTING PLAN 
SCALE: 1/4" = 1'-0" 
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PLAN NOTES: ROOM LEGEND 
ROOM 

BATIERY PACK REMOTE ABOVE CEILING, PROVIDE ACCESS HATCH, 
NO, ROOM NAME 

100 I MENS RR 
ROLLING DOOR MOTOR 3/4 HP, 115V, PROVIDE ALL POWER AND CONTROL CONNECTIONS, 

PROVIDE A DUCT SMOKE DETECTOR TO THE SUPPLY SIDE DUCT OF THE AIR HANDLING 
UNIT, THE DETECTOR SHALL SEND AN INDICATION SIGNAL TO THE BUILDING AUTOMATION 
SYSTEM AND SHUT DOWN THE AIR HANDLING UNIT, 

101 I MENS RR 

102 I MECHANICAL 

103 I FAMILY RR 

104 I WOMENS RR, 

105 I WOMENS RR 
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POWER PLAN 
SCALE: 1/4" = 1'-0" 
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