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ABBREVIATIONS

A
ABV. ABOVE
A.F.F. ABOVE FINISH FLOOR
AR.F. ABOVE REFERENCE FLOOR
ABR. ABRASIVE
ABS. ABSORBING
ACC. ACCESS
ACC. PNL ACCESS PANEL
AC. ACOUSTIC/ACOUSTICAL
ACT ACOUSTIC TILE
AC. INSUL. ACOUSTIC INSULATION
ADD. ADDENDUM
ADDN. ADDITION
ADDNL. ADDITIONAL
ADH. ADHESIVE
ADJ. ADJUSTIBLE
AGGR. AGGREGATE
A.C.B. AIR CIRCUIT BREAKER
A/C AIR CONDITIONING
A.C.C. AIR CONDITIONING COMPRESSOR
A.C.U. AIR CONDITIONING UNIT
AH.U. AIR HANDLING UNIT
ALT. ALTERNATE
ALUM./AL ALUMINUM
AMT AMOUNT
AMP AMPHERE
AMPL. AMPLIFIER
ANCH. ANCHOR
A.B. ANCHOR BOLT
& AND
ANG./ L orL ANGLE
ANOD. ANODIZED
APT. APARTMENT
APPR. APPROVED
APPROX. APPROXIMATE
ARCH. ARCHITECT/ARCHITECTURAL
A- ARCHITECTURAL DRAWING-NO.
AT. ASH TRAY
ATM AUTOMATIC TELLER MACHINE
ASPH. ASPHALT
ASSY. ASSEMBLY
@ AT
AUTO. AUTOMATIC
AS.R. AUTOMATIC SPRINKLER RISER
AUX. AUXILIARY
AVG. AVERAGE
B
B/B BACK-TO-BACK
B.F.P. BACK FLOW PREVENTER
B.D.D. BACK DRAFT DAMPER
B.F. BARRIER FREE
B.B.R. BASE BOARD RADIATION
B.PL BASE PLATE
BSMT BASEMENT
B. BATH ROOM
BM BEAM
B/C BACK OF CURB
BRG BEARING
B.R. BEDROOM
B.M. BENCH MARK
BT BENT
BETW. BETWEEN
BEV. BEVEL
BIT. BITUMINOUS
B.l. BLACK-IRON
BLK BLOCK
BLKG BLOCKING
BD BOARD
BLR BOILER
BLR. F. BOILER FEED
BLR. H. BOILER HOUSE
BK. SH. BOOK SHELVES
B.S. BOTH SIDES
B.W. BOTH WAYS
BOT. BOTTOM
BOT. EL. BOTTOM ELEVATION
BLVD BOULEVARD
BDRY BOUNDARY
BRKT BRACKET
BR. BRASS
BRKR BREAKER
BRK BRICK
BTU BRITISH THERMAL UNIT
BRZ BRONZE
BLDG. BUILDING
B.L. BUILDING LINE
B.U.R. BUILT-UP ROOFING
B.N. BULLNOSE
BLKD BULKHEAD
BULL. BULLETIN
B.A. BURGLAR ALARM
BUZZ. BUZZER
C
CAB. CABINET
C.U.H. CABINET UNIT HEATER
CAP. CAPACITY
CPT CARPET
C.R.S. CARPET REDUCER STRIP
CSMT CASMENT
CSWRK CASEWORK
CSG CASING
C.l. CAST IRON
C.L.F. CAST IRON FRAME
C.I.P. CAST IRON PIPE/CAST-IN-PLACE
CSTG CASTING
CAT. NO. CATALOG NUMBER
C.B. CATCH BASIN
CLG. CEILING
C.D. CEILING DIFFUSER
CLG. HT. CEILING HEIGHT
CEM. CEMENT
CEM. PLAS. CEMENT PLASTER
CTR CENTER
CENTERLINE
c/C CENTER-TO-CENTER
CER. CERAMIC
C.T. CERAMIC TILE
C.BD. CHALKBOARD
CHAM. CHAMFER
CHG. CHANGE
CHAN. or C CHANNEL
CHKD. PL. CHECKERED PLATE
CHWR CHILLED WATER RETURN
CHWS CHILLED WATER SUPPLY
CHD CHORD
CIRCUM. CIRCUMFERENCE
CIR. CIRCLE/CIRCULAR
CIRC. CIRCUIT
C.BR CIRCUIT BREAKER
C- CIVIL DRAWING-NO.
CL. CLASS
CLRM CLASSROOM
C.0. CLEAN OUT
CLR CLEAR
CLR GL CLEAR GLASS
CLR W.GL CLEAR WIRE GLASS
CL. CLOSET
CLO. CLOSURE
C.CL. COAT CLOSET
COEF. COEFFICIENT
Cw COLD WATER
COL. COLUMN
co. COMPANY
COMPT. COMPARTMENT
COMPO. COMPOSITION
CA COMPRESSED AIR
COMPR. COMPRESSOR
CONC. CONCRETE
C.M.U. CONCRETE MASONRY UNIT
CWR CONDENSING WATER RETURN
CWs CONDENSING WATER SUPPLY
COND. CONDUIT
CONF. CONFERENCE
CONN. CONNECT
CONST. CONSTRUCTION
C.J. CONTROL JOINT
CONT. CONTINUE/CONTINUQUS
CONTR. CONTRACTOR
C.P. CONTROL PANEL
CONV. CONVECTOR
CNVYR CONVEYOR
COR. CORNER
C.G. CORNER GUARD
CORR. CORRIDOR/CORRUGATED
CPR COPPER
CNTR COUNTER
CTsSK COUNTERSINK
CRS. COURSE
cov. COVER
Cov. PL. COVER PLATE
C.C.T. CUBICAL CURTAIN TRACK
CU.FT. CUBIC FEET/ CUBIC FOOT
CFM CUBIC FEET PER MINUTE
Ccy CUBIC YARD
CULV. CULVERT
C.D. CUP DISPENSER
CYL. CYLINDER
CycC. CYCLES

D H O S
DMPR DAMPER HNDCP HANDICAPPED 0BS. OBSCURE SW. SWITCH
DMPFG DAMPPROOFING H.R. HANDRAIL 0BS.GL. OBSCURE GLASS SWBD SWITCHBOARD
D.L. DEAD LOAD H.BD HARDBOARD OFF. OFFICE SWGR SWITCHGEAR
DB DECIBLE HDWE HARDWARE 0.C. ON CENTER SYM SYMBOL/ SYMMETRICAL
D. DEEP HDWD HARDWOOD OPQ. OPAQUE SYS. SYSTEM
DWG. DRAWING HD HEAD OPG. OPENING SUPP. SUPPORT
DMT. PARTN  DEMOUNTABLE PARTITION HDR HEADER OPER. OPERATOR SURF. SURFACE/ SURFACING
DEPT. DEPARTMENT HA. GL HEAT ABSORBING GLASS OPP. OPPOSITE SUSP. SUSPEND/ SUSPENSION
DEFR. DEPRESSED H.R.U HEAT RECOVERY UNIT OPP.HD. OPPOSITE HAND
DES. DESIGN HTR HEATER ORIC. ORIGINAL
DET. DETAIL HTG HEATING ORN. ORNAMENTAL
D.E. CO. DETROIT EDISON COMPANY HAV HEATING AND VENTILATING 0Z. OUNCE T
DIAG. DIAGONAL H.V.A.C HEATING, VENTILATING AND 0/0 OUT-TO-OUT
DGM DIAGRAM AIR CONDITIONING O.A. OUTSIDE AR T.8D TACKBOARD
DIA. DIAMETER HHWR HEATING HOT WATER SUPPLY 0.D. OUTSIDE DIAMETER TAN. TANGENT
DIFF. DIFFUSER HHWS HEATING HOT WATER RETURN O.F. OUTSIDE FACE TECH. TECHNICAL
DIM. DIMENSION HGT HEIGHT O.H.S. OVAL HEAD SCREW TEL. TELEPHONE
D.R. DINING ROOM HEX. HEXAGON OA. OVERALL TEL. CAB. TELEPHONE CABINET
DIR. DIRECTORY H. HIGH OHD OVERHEAD v TELEVISION
DISC. DISCONNECT H.1.D. HIGH INTENSITY DISCHARGE OHD.DR OVERHEAD DOOR V.M TELEVISION MONITOR
DISCONT. DISCONTINUOUS H.P. HIGH POINT OXY. OXYGEN TEMP. TEMPERATURE
DW DISHWASHER H.PR. HIGH PRESSURE TEMP. GL. TEMPERED GLASS
DISP. DISPENSER H.S. HIGH STRENGTH T.U. TERMINAL UNIT
DIST. DISTANCE H.S.B. HIGH STRENGTH BOLT P TERR. TERRAZZO
D.P. DISTRIBUTION PANEL H.V. HIGH VOLTAGE T.B. TEST BORING
DO DITTO (DO OVER) HWY HIGHWAY PTD PAINTED T. THERMOSTAT
DIV. DIVIDER/DIVISION HSTWY HOISTWAY PR PAIR THK THICK/ THICKNESS
DR. DOOR H.C. HOLLOW CORE PC. PAGE T5S. THICKENED SLAB
D.O. DOOR OPENING H.M. HOLLOW METAL PNL PANEL THD THREAD
DR. OP. DOOR OPERATOR HNYCB HONEYCOMB P.T.D. PAPER TOWEL DISPENSER THRESH. THRESHOLD
DBL. DOUBLE HK HOOK PT.WR. PAPER TOWEL WASTE THRU THROUGH
DA. DOUBLE ACTING HORIZ HORIZONTAL RECEPTACLE T, TILE
D.H. DOUBLE HUNG HP HORSEPOWER PRL PARALLEL T./ TOIL. TOILET
DWL. DOWEL H.B. HOSE BIBB PKG PARKING T.p.D. TOILET PAPER DISPENSER
DN DOWN H.S.P HOSE STAND PIPE P.BD PARTICLE BOARD TP.H. TOLET PAPER HOLDER
D.S. DOWNSPOUT H.V.C. HOSE VALVE CABINET PRTN PARTITION T&G TONGUE AND GROOVE
DRN DRAIN HOSP. HOSPITAL PASS. PASSAGE T&B TOP AND BOTTOM
DT, DRAIN TILE HW. HOT WATER PAT. PATENT T1/C TOP OF CURB
DT.C. DRAIN TILE CONNECTOR HWR HOT WATER RETURN PYMT PAVEMENT T/EL. TOP ELEVATION
DWR DRAWER HWS HOT WATER SUPPLY PVG PAVING T/F TOP OF FOOTING
DWG DRAWING HR. HOUR PED. PEDESTAL /6 TOP OF GUTTER
D.F. DRINKING FOUNTAIN H.O. HUB OUTLET PERF. PERFORATED T/M TOP OF MASONRY
D.B. DRY BULB HYD. HYDRANT/HYDRAULIC PERIM. PERIMETER T/P TOP OF PARAPET
D.S.P. DRY STAND PIPE H HYDROGEN PERM. PERMANENT /P TOP OF PAVEMENT
DBWTR DUMBWAITER PERP. PERPENDICULAR T/R TOP OF RIM
DUP. DUPLICATE P.or PHASE /5 TOP OF STEEL
D.DR. DUTCH DOOR PHOTO. PHOTOGRAPH /W TOP OF WALL
P.H. PHYSICALLY HANDICAPPED T.B. TOWEL BAR
PC. PIECE T.D. TOWEL DISPENSER
E I PCS. PIECES D & WR TOWEL DISPENSER AND
PLAS. PLASTER WASTE RECEPTACLE
EA EACH .D. IDENTIFICATION PL. LAM. PLASTIC LAMINATE T.6. TRANSFER GRILLE
EF. EACH FACE INCAND. INCANDESCENT PL. PLATE TRFR TRANSFORMER
EW. EACH WAY IN. or ” INCH/INCHES PL. GL. PLATE GLASS TRAN. TRANSOM
E EAST INCIN. INCINERATOR PLAT. PLATFORM T TREAD
ELFS. EXTERIOR INSULATION FINISH SYSTEM  INCL. INCLUDE/INCLUDING PLBC PLUMBING T.D. TRENCH DRAIN
ELAST. ELASTOMERIC LW. INDIRECT WASTE PLWD PLYWOOD TS TUBE SECTION
ELAST. FLASH. ELASTOMERIC FLASHING INFO. INFORMATION PT POINT TV. TURNING VANE
ELAST. WP.  ELASTOMERIC WATERPROOFING .D. INSIDE DIAMETER PT. POINT OF TANGENCY TT. TWIN TEE
ESR. ELASTOMERIC SHEET ROOFING LF. INSIDE FACE P.C. POINT OF CURVATURE TYP. TYPICAL
ELEC. ELECTRIC/ELECTRICAL INST'L. INSTALL/INSTALLATION POL. POLISH/POLISHED
ELEC. CL. ELECTRICAL CLOSET INSUL. INSULATE/INSULATION PVC POLYVINYLCLORIDE
ELEC. CAB.  ELECTRICAL CABINET INT. INTERIOR PORC. PORCELAIN
EC. ELECTRICAL CONTRACTOR INTER. INTERMEDIATE PORC. ENAM.  PORCELAIN ENAMEL U
E- ELECTRICAL DRAWING-NO. INV. INVERT POR. POROUS
E.P. ELECTRICAL PANEL L.E. INVERT ELEVATION PORT. PORTABLE u.C. UNDERCUT
EWC ELECTRIC WATER COOLER POS. POSITION U.G. UNDER GROUND
ELEC. OPER.  ELECTRICALLY OPERATED P.LV. POST INDICATOR VALVE uL UNDERWRITER'S LABORATORY
EL. ELEVATION PLF POUNDS PER LINEAR FOOT ULT. ULTIMATE
ELEV. ELEVATOR PSF POUNDS PER SQUARE FOOT UNFIN UNFINISHED
EMERG. EMERGENCY J PSI POUNDS PER SQUARE INCH U.H. UNIT HEATER
ENCL. ENCLOSURE PCF POUNDS PER CUBIC FOOT U.SUB UNIT SUBSTATION
ENGR ENGINEER J.C. JANITOR CLOSET P.P POWER PANEL UV. UNIT VENTILATOR
E/E END-TO-END g JOINT P/C PRECAST USGS UNITED STATES GEOLOGICAL SURVEY
ENTR. ENTRANCE/ENTRY JST JOIST PTR. PRECAST TERRAZZO RECEPTOR U.ON UNLESS OTHERWISE NOTED
EP. EPOXY J.B. JUNCTION BOX PREFAB. PREFABRICATED UR. URINAL
EPDM ETHYLENE PROPYLENE DIENE JR JUNIOR PFN. PREFINISHED
MONOMER P.T.WD PRESERVATIVE TREATED WOOD
EQ. EQUAL P.G. PRESSURE GAUGE
EQUIP. EQUIPMENT PRV. PRESSURE REDUCING VALVE
EQUIV. EQUIVALENT PRIM. PRIMARY \Y%
ESC. ESCALATOR K PROJ. PROJECT/PROJECTION
EST. ESTIMATE PROP. PROPERTY/PROPOSED VAC. VACUUM
EXC. EXCAVATED K.P. KICK PLATE P.L. PROPERTY LINE V.B. VACUUM BREAKER
EXH. EXHAUST KV KILOVOLT PA. PUBLIC ADDRESS V.C.O. VACUUM CLEANER OUTLET
E.D. EXHAUST DUCT KVA KILOVOLT AMPHERE PS. PURSE SHELF V. BARR. VAPOR BARRIER
EF. EXHAUST FAN KW KILOWATT P.B. PUSH BUTTON VAR. VARIABLE
EG. EXHAUST GRILLE K KIP (10004) VARN. VARNISH
ER. EXHAUST REGISTER KIT. KITCHEN VNR VENEER
EXIST. EXISTING K.S. KNEE SPACE V. PLAS. VENEER PLASTER
EXP. EXPANSION K.D. KNOCK DOWN Q. V. VENT
EXP.B. EXPANSION BOLT K.O.P. KNOCK-OUT PANEL VIR VENT THRU ROOF
E.J. EXPANSION JOINT oy QUANTITY VENT. VENTILATE/ VENTILATION
EXPL.P. EXPLOSION PROOF V.LF. VERIFY IN FIELD
: QT. QUARRY TILE
EXP'D EXPOSED el AR Vs, VERSUS
EXT'N EXTENSION L o RD AR TER ROUND VERT. VERTICAL/ VERTICALLY
EXT. EXTERIOR . VERT. C. VERTICAL CURVE
ELFS. EXTERIOR INSULATION FINISH LBL. LABEL VEST. VESTIBULE
SYSTEM LAB. LABORATORY V.. VIBRATION ISOLATOR
EH. EXTRA HEAVY LAD. LADDER VNY VINYL
EXTR. EXTRUDED L.B. LAG BOLT R VCT VINYL COMPOSITION TILE
ES.P. EXTERNAL STATIC PRESSURE LAM. LAMINATE/LAMINATED VIN. FAB. VINYL FABRIC
LDG LANDING - CABGET V.RS. VINYL REDUCER STRIP
(- LANDSCAPE DRAWING-NO. R o R v VIT. VITREOUS
F thY ﬁﬁﬁERY R.W.C. RAIN WATER CONDUCTOR ng ngm? CLAY PIPE
LAV. LAVATORY E'E%V EQ%ERISQERECEIVING V.D. VOLUME DAMPER
FAB. FABRICATED/FABRIC LH. LEFT HAND RECY Al v VOLTS
F/F FACE-TO-FACE LH.R.B. LEFT HAND REVERSE BEVEL RES R T PANEL
F. FIN. FACTORY FINISH LGTH LENGTH RE R
F.C.U. FAN COIL UNIT LEV. LEVEL RECT. RECTANGLE/RECTANGULAR
F.s. FAR SIDE LB. LIBRARY
RED. REDUCER
FAS. FASTENER LT. LIGHT ReD R D
FDR FEEDER LPRF LIGHTPROOF %
. REF. REFER/REFERENCE
FT or FEET/FOOT LTG LIGHTING REFL REFLECTED/REFLECTIVE
FPM FEET PER MINUTE LP. LIGHTING PANEL '
REFR. REFRIGERATOR WAINS. WAINSCOT
FN FENCE LR.P. LIGHTING RECEPTACLE PANEL R R TRIGER e WA
F.BD. FORM BOARD LTWT LIGHTWEIGHT ' :
REINF REINFORCE/REINFORCING/ W.C.0 WALL CLEAN OUT
FIG. FIGURE LTWT. CONC.  LIGHTWEIGHT CONCRETE e/ RN we WATIRY IS
FIN. FINISH/FINISHED LMS LIMESTONE H.
REM. REMOVE/REMOVABLE W/W WALL-TO-WALL
FIN. FLR/F.F.  FINISH FLOOR LTL LINTEL REM i e VATV
FTR. FINNED TUBE RADIATION LIN. DIFF. LINEAR DIFFUSER ; V.
REQ’D REQUIRED WHSE WAREHOUSE
FA. FIRE ALARM LF. LINEAR FEET/FOOT REQE REQUIRED Wi O AN
FAC.P. FIRE ALARM CONTROL PANEL LQ LIQUID . F.
RET. RETURN " WASTE/ WATTS
F. BRK FIRE BRICK LPG LIQUID PROPANE GAS RE R TR AR Wy AR
F.D. FIRE DAMPER L.P.GC. LIQUID PETROLEUM GAS A.
RAD. RETURN AR DIFFUSER W.R. WASTE RECEPTACLE
F.E. FIRE EXTINGUISHER LL. LIVE LOAD RAD R R AR D W e RECEPT
FEC. FIRE EXTINGUISHER CABINET LR. LIVING ROOM AF. :
REV. REVISED/REVISION W.G WATER GAUGE
F.H.C. FIRE HOSE CABINET Loc. LOCATION RPM REVOLUTIONS PER MINUTE W.H WATER HEATER
F.H. FIRE HYDRANT LKR LOCKER '
F.L FIRE LINE LG LONG s'H S:gﬁ$ HAND WPPRFG Wﬁﬁgsg%yﬁm
FR. FIRE RETARDANT/FIRE RATED LLH. LONG LEG HORIZONTAL H. :
F.R.T.WD FIRE RETARDANT TREATED WOOD  L.L.V. LONG LEG VERTICAL s'g'\FfV'B' s:gm S’QNVE)A$EVERSE BEVEL VWV'TSTPG wgfgﬂTERSTR'PP'NG
FV.C. FIRE VALVE CABINET VR LOUVER ROM. il W L WIRE FABRIC
FP. FIREPLACE L.0. LOUVER OPENING Ry Rvel wW- WD
FPRFG. FIREPROOFING L.P. LOW POINT R.S.C. ROLLING STEEL CURTAIN W.B WET BULB
FIXT. FIXTURE L.PR. LOW PRESSURE
FLASH FLASHING LBR LUMBER RF ROOF w. WIDE/ WIDTH
: R.C. ROOF CONDUCTOR W_x_ WIDE FLANGE SECTION
FHMS FLAT HEAD MACHINE SCREW LBS. or # POUNDS RE AR W= DE FEANGE SECTION
FHWS FLAT HEAD WOOD SCREW -D.
Py T A oo RF.H. ROOF HATCH W.0. WINDOW OPENING
e FLEXS R.S. ROOF SUMP W.GL. WIRE GLASS
R.V. ROOF VENTILATOR WM. WIRE MESH
F.C.O. FLOOR CLEAN OUT RY. R NG y e
F.D. FLOOR DRAIN w
M R.T.U ROOF TOP UNIT w/o WITHOUT
FLR. FIN. FLOOR FINISH
FLUOR FLUORESCENT RM ROOM WD WooD
. R.O. ROUGH OPENING w.L WORK LINE
FLDG FOLDING MACH. MACHINE
i FOLDING mAC S ACHINE LT RND or p ROUND W.P. WORK POINT
-B. RHMS ROUND HEAD MACHINE SCREW wil. WROUGHT IRON
FM. BD FORMBOARD MACH. RM MACHINE ROOM RIS R D 1D MACHINE TR
FDN FOUNDATION M.AU. MAKE-UP AIR UNIT gl AR D
FR. FRAME M.D.P. MAIN DISTRIBUTION PANEL T
FR/COV. FRAME AND COVER M.S.B. MAIN SWITCH BOARD
FRMG FRAMING MAINT. MAINTENANCE X
FRZR FREEZER MH. MANHOLE S
F.S. FULL SIZE MFR MANUFACTURER
FURN. FURNISH/FURNISHED MAR. MARBLE
SAN. SANITARY
EB.F;R' EB?S&G/ FURRED ms mEgNRY S.N.D SANITARY NAPKIN DISPENSER
: : SINR. SANITARY NAPKIN RECEPTACLE Y
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MATL MATERIAL
e KTy SCN SCREEN YD YARD
G MAX., AL STG SEATING Y.p YIELD POINT
: SECT. SECTION Y's YIELD STRENGTH
M- MECHANICAL DRAWING-NO. =y Seanon M Vo
GA. GAUGE M.C. MEDICINE CABINET '
S.S. SERVICE SINK
GAL. GALLON MED. MEDIUM A G S
GPH GALLONS PER HOUR MEMB. MEMBRANE il el
GPM GALLONS PER MINUTE MET. METAL - T ETAL 7
GALV. GALVANIZED M.D.S. METAL DIVIDER STRIP S A o
GALV. 1. GALVANIZED IRON M.E.S. METAL EDGE STRIP e e c NG
G GAS M.L. METAL LATH S.C.R SHOWER CURTAIN ROD
GSKT GASKET M.L& PLAS.  METAL LATH AND PLASTER oo S IOWER SoRT
GV.& B. GATE VALVE AND BOX M.T. METAL THRESHOLD o O
GEN'L. GENERAL MET. W.P. METALLIC WATERPROOFING o T
GL. GLASS MEZZ. MEZZANINE oy o
oLz GLAZING MDOT MICHIGAN DEPARTMENT OF ok e
GHIT. GLAZED HOLLOW TILE TRANSPORTATION
S.D. SOAP DISPENSER
G.B. GRAB BAR MWK MILLWORK a0 Sonr DsPE
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GT. GREASE TRAP MON. MONUMENT aEe A
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MULL MULLION
M THOUSAND (1000) SP. STANDPIPE
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STA. STATION
ST™ STEAM
STL STEEL
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N STIFF. STIFFENER
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FILLER (Large Scale)

COLD FORMED METAL FRAMING

STRUCTURAL STEEL SHAPES
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Non-continuous Sections Open)
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MECHANICAL ABBREVIATION LIST

ABBREVIATION

A
A__#)
AAV
ACC
ACCU

FCU

FIRE PROTECTION
DEGREES FAHRENHEIT
FACE AND BYPASS

FLOAT AND THERMOSTATIC
FACE AREA

FAN COIL UNIT

TEMPERATURE CONTROL -

DESCRIPTION ABBREVIATION
COMPRESSED AIR FD
COMPRESSED AIR (SPECIFIC PSIG) FFD
AUTOMATIC AIR VENT FH
AR COOLED CONDENSER FHC
AR COOLED CONDENSING UNIT FHR
ACCESS DOOR FHV
AREA DRAIN FLA
AR EXTRACTOR FLR
ABOVE FINISHED FLOOR M
AIR HANDLING UNIT FMS
ALTERNATE FPM
AMPERE FP
AR PRESSURE DROP FPTU
ARGON FS
AMERICAN SOCIETY OF HEATING, REFRIGERATION FSEC
AND AIR-CONDITIONING ENGINEERS FT
AUTOMATIC SPRINKLER RISER FTR
AUXILIARY FV
ACID VENT
ACID VENT THROUGH ROOF 6
ACID WASTE GA
GAL
BUILDING AUTOMATION SYSTEM GRH
BLOWER COIL UNIT GPH
BACKDRAFT DAMPER GPM
BELOW FINISHED FLOOR
BACKFLOW PREVENTER H
BRAKE HORSEPOWER HB
BOTTOM OF DUCT HC
BOTTOM OF PIPE HD
BRITISH THERMAL UNIT HEPA
BRITISH THERMAL UNIT PER HOUR HL
BACKWATER VALVE HOA
HP
COMMON HP
CAPACITY HPCW
CONSTANT AIR VOLUME HPHW
CATCH BASIN HPHWR
COOLING COIL HPL
COLD DECK HPLR
CONDENSATE DRAIN HPLS
CONTRACTOR FURNISHED, CONTRACTOR INSTALLED HR
CUBIC FEET PER HOUR HTG
CUBIC FEET PER MINUTE HV
CHILLER HVAC
CHILLED WATER HWH
CHILLED WATER RETURN HWHR
CHILLED WATER SUPPLY HWHS
COOLING HW
CONDENSATE HW(__)
CONDENSATE (SPECIFIC PSIG) HWR
CLEAN OUT HX
CARBON DIOXIDE HZ
CONTINUATION OR CONTINUED
CONTRACTOR IAQ
CONVECTOR ID
COEFFICIENT OF PERFORMACE IE
CIRCULATING PUMP H
CONDENSATE RETURN UNIT IN
CLINICAL SERVICE SINK IR
COOLING TOWER W
CABINET UNIT HEATER
DOMESTIC COLD WATER Jc
CONDENSER WATER RETURN P
CONDENSER WATER SUPPLY
KW
DRIP AND TRAP KWH
DISCHARGE ARR
DISCHARGE AR TEMPERATURE LAT
DRY BULB LAB
DIRECT DIGITAL CONTROL LAV
DEGREE LBS
DRAINAGE FIXTURE UNITS LDB
DIAMETER LL
DAMPER LPC
DAY/NIGHT LPS
DOWN LRA
DOWNSPOUT NOZZLE LWB
DUCT SILENCER LWT
DRAIN TILE
DRAIN TILE CONNECTION MA
DOMESTIC WATER HEATER MAT
DRAWING MAU
MAX
EXISTING MBH
EXHAUST GRILLE OR REGISTER MCA
EACH MCA
EXHAUST AR MCC
ENTERING AIR TEMPERATURE MECH
EXPANSION COMPENSATOR MEZZ
ELECTRIC CABINET UNIT HEATER MFR
ENTERING DRY BULB MH
ENERGY EFFICIENCY RATIO MIN
EMERGENCY EYE WASH / SHOWER MISC
EMERGENCY EYE WASH MMBH
EXHAUST FAN M/S
EFFICIENCY MTD
ELECTRIC HEATING COIL MTR
EXPANSION JOINT MV
ELEVATION MVAC
ELECTRICAL
ENERGY MANAGEMENT SYSTEM N
ENERGY RECOVERY LOOP N20
ENERGY RECOVERY LOOP RETURN NC
ENERGY RECOVERY LOOP SUPPLY NC
ENERGY RECOVERY UNIT NCTC
EMERGENCY SHOWER NCTO
EXTERNAL STATIC PRESSURE NFPA
ELECTRIC UNIT HEATER NOTC
ENTERING WET BULB NOTO
ELECTRIC WATER COOLER NIC
ENTERING WATER TEMPERATURE NO
EXHAUST NOM
NPCW

DESCRIPTION ABBREVIATION
FLOOR DRAIN 0
FUNNEL FLOOR DRAIN 0A
FIRE HYDRANT OAT
FIRE HOSE CABINET 0BD
FIRE HOSE RACK oc
FIRE HOSE VALVE oD
FULL LOAD AMPS OED
FLOOR OFCI
FLOW METER OFOI
FLOW MEASURING STATION oL
FEET PER MINUTE ORC
FIRE PUMP ORD
FAN POWERED (AIR) TERMINAL UNIT 0S&Y
FLOOR SINK ov
FOOD SERVICE EQUIPMENT CONTRACTOR ows
FEET
FINNED TUBE RADIATION PACU
FACE VELOCITY PBD
PC
NATURAL GAS PCW
GAUGE PCWR
GALLON PCWS
GRAVITY RELIEF HOOD PD
GALLONS PER HOUR PH
GALLONS PER MINUTE PHR
PHS
HYDROGEN PNL
HOSE BIBB PPM
HEATING COIL PRESS
HOT DECK PRV
HIGH EFFICIENCY PARTICULATE ARRESTANCE PSAN
HIGH LIMIT PST
HAND /OFF /AUTO PSI
HEAT PUMP PSIA
HORSEPOWER PSIG
HIGH PRESSURE DOMESTIC COLD WATER PW
HIGH PRESSURE DOMESTIC HOT WATER PWR
HIGH PRESSURE DOMESTIC HOT WATER RETURN PWS
HEAT PUMP LOOP
HEAT PUMP LOOP RETURN (R)
HEAT PUMP LOOP SUPPLY R
HOUR RA
HEATING RAT
HEATING VENTILATING RC
HEATING, VENTILATING, AR CONDITIONING RCP
HOT WATER HEATING RD
HOT WATER HEATING RETURN REQD
HOT WATER HEATING SUPPLY REF
DOMESTIC HOT WATER RF
DOMESTIC HOT WATER (SPECIFIC TEMP F) RH
DOMESTIC HOT WATER RETURN RLFA
HEAT EXCHANGER RPM
HERTZ RS
RTU
INDOOR AR QUALITY
INSIDE DIAMETER
INVERT ELEVATION S
INTAKE HOOD SA
INCHES SA
INFRARED HEATER SAN
INDIRECT WASTE SAT
SECT
JANITOR'S CLOSET SF
JOCKEY PUMP SH
SK
KILOWATT SMR
KILOWATT-HOUR SMS
SP
LEAVING AIR TEMPERATURE SPEC
LABORATORY SPKLR
LAVATORY SQFT
POUNDS s/s
LEAVING DRY BULB SS
LOW LIMIT ST
LOW PRESSURE CONDENSATE S
LOW PRESSURE STEAM STK
LOCKED ROTOR AMPS STM
LEAVING WET BULB STM(__#)
LEAVING WATER TEMPERATURE /W
SW
MIXED AIR
MIXED AIR TEMPERATURE T
MAKE-UP AIR UNIT TC
MAXIMUM TC
THOUSAND BRITISH THERMAL UNITS PER HOUR TCP
MEDICAL COMPRESSED AR ™
MINIMUM CIRCUIT AMPACITY TEMP
MOTOR CONTROL CENTER TEMP
MECHANICAL ™
MEZZANINE THA
MANUFACTURER THR
MANHOLE THR
MINIMUM THS
MISCELLANEOUS TSP
MILLION BRITISH THERMAL UNITS PER HOUR U
MOTOR STARTER v
MOUNTED YP
MOTOR
MANUAL AR VENT UH
MEDICAL VACUUM uL
UON
NITROGEN UR
NITROUS OXIDE uv
NOISE CRITERIA
NORMALLY CLOSED v
NORMALLY CLOSED TIMED CLOSED v
NORMALLY CLOSED TIMED OPEN VAC
NATIONAL FIRE PROTECTION ASSOCIATION VAV
NORMALLY OPEN TIMED CLOSED VB
NORMALLY OPEN TIMED OPEN VD
NOT IN CONTRACT voL
NORMALLY OPEN VFC
NOMINAL VIR
NON POTABLE COLD WATER ViU
VUV
w
W&V
WB
we
we
WG
WH
WPD
wT
XFMR

PARTIAL SYMBOLS LIST

DESCRIPTION

OXYGEN

OUTSIDE AIR

OUTSIDE AIR TEMPERATURE

OPPOSED BLADE DAMPER

ON CENTER/CENTER TO CENTER
OUTSIDE DIAMETER

OPEN ENDED DUCT

OWNER FURNISHED, CONTRACTOR INSTALLED
OWNER FURNISHED, OWNER INSTALLED
OVERLOAD

OVERFLOW RAIN CONDUCTOR
OVERFLOW ROOF DRAIN

OUTSIDE SCREW AND YOKE

OUTLET VELOCITY

OPERATOR WORKSTATION

PACKAGED AIR CONDITIONING UNIT
PARALLEL BLADE DAMPER

PUMPED CONDENSATE

PROCESS COOLING WATER
PROCESS COOLING WATER RETURN
PROCESS COOLING WATER SUPPLY
PRESSURE DROP (FEET OF WATER)
PERIMETER HEAT

PERIMETER HEAT RETURN
PERIMETER HEAT SUPPLY

PANEL

PARTS PER MILLION

PRESSURE

PRESSURE REDUCING VALVE
PUMPED SANITARY

PUMPED STORM

POUNDS PER SQUARE INCH
POUNDS PER SQUARE INCH — ABSOLUTE
POUNDS PER SQUARE INCH — GAUGE
PURIFIED WATER

PURIFIED WATER RETURN

PURIFIED WATER SUPPLY

RELOCATED

RETURN GRILLE OR REGISTER
RETURN AR

RETURN AIR TEMPERATURE
RAIN CONDUCTOR
RADIANT CEILING PANEL
ROOF DRAIN

REQUIRED

ROOF EXHAUST FAN
RETURN FAN

RELATIVE HUMIDITY
REERIGERRNT LIQUID
REVOLUTIONS PER MINUTE
REFRIGERANT SUCTION
ROOFTOP UNIT

SUPPLY AIR DIFFUSER OR GRILLE
SOUND ATTENUATOR
SUPPLY AR

SANITARY WASTE

SUPPLY AIR TEMPERATURE
SECTION

SUPPLY FAN

SHOWER

SINK

SNOW MELT RETURN

SNOW MELT SUPPLY
STATIC PRESSURE
SPECIFICATION

SPRINKLER

SQUARE FOOT/SQUARE FEET
START/STOP

SERVICE SINK

STORM

STANDARD

STACK

STEAM

STEAM (SPECIFIC PSIG)
SUMMER /WINTER

SWITCH

TRANSFER GRILLE
TEMPERATURE CONTROL
TEMPERING COIL
TEMPERATURE CONTROL PANEL
TRENCH DRAIN
TEMPERATURE

TEMPORARY

TERMINAL HEATING

TOTAL HEAT ABSORBED
TERMINAL HEATING RETURN
TOTAL HEAT REJECTED
TERMINAL HEATING SUPPLY
TOTAL STATIC PRESSURE
(AIR) TERMINAL UNIT
TURNING VANES

TYPICAL

UNIT HEATER
UNDERWRITER'S LABORATORY
UNLESS OTHERWISE NOTED
URINAL

UNIT VENTILATOR

VALVE

VENT

VACUUM

VARIABLE AR VOLUME

VACUUM BREAKER

VOLUME DAMPER (MANUALLY ADJUSTABLE)
VOLUME

VARIABLE FREQUENCY CONTROLLER
VENT THROUGH ROOF

VENTURI TERMINAL UNIT

VERTICAL UNIT VENTILATOR

WASTE

WASTE AND VENT

WET BULB

WATER CLOSET

WATER COLUMN

WATER GAUGE

WALL HYDRANT

WATER PRESSURE DROP
WEIGHT

TRANSFORMER

SYMBOL
02

DESCRIPTION

CARBON DIOXIDE SENSOR

CARBON MONOXIDE SENSOR
DIFFERENTIAL PRESSURE TRANSMITTER
FLOW METER

GUARD FOR STAT OR SENSOR

HUMIDISTAT OR HUMIDITY SENSOR
(AS DEFINED ON TC DRAWINGS)

SYMBOL

0S

PT

SP

2
&
©

DESCRIPTION

OCCUPANCY SENSOR

PRESSURE TRANSMITTER

STATIC PRESSURE SENSOR OR PROBE
VALVE — 2 WAY CONTROL VALVE
VALVE — 3 WAY CONTROL VALVE

THERMOSTAT OR TEMPERATURE SENSOR
(AS DEFINED ON TC DRAWINGS)

NOTE: LIST OF ADDITIONAL SYMBOLS & ABBREVIATIONS ASSOCIATED WITH TEMPERATURE CONTROLS ARE IDENTIFIED ON TC DRAWINGS.

MECHANICAL SYMBOL LIST

PIPING SYMBOLS
DESCRIPTION

K 4
<4 <

a

1]

2

| é‘i@i

o

Hl

L

= c:—"‘ll Eg%

‘ fL
G is8 | 1Al Ov v |-4
£

AN

o e
ol o

ot [t OX-ZH X X B O 2 2 X

AR VENT — AUTOMATIC

AR VENT — MANUAL
BACKFLOW PREVENTER
CATCH BASIN

CIRCULATING PUMP

CLEAN OUT - IN FLOOR
CLEAN OUT — FLANGE
DIRECTION OF FLOW
DIRECTION OF PITCH — DOWN
FINNED TUBE RADIATION

FIRE PROTECTION — SIAMESE CONNECTION — FREE STANDING
FIRE PROTECTION — SIAMESE CONNECTION — WALL MOUNTED

FIRE PROTECTION — SPRINKLER HEAD, CONCEALED
FIRE PROTECTION — SPRINKLER HEAD, PENDANT
FIRE PROTECTION — SPRINKLER HEAD, UPRIGHT
FIRE PROTECTION — SPRINKLER HEAD, SIDEWALL
FLOOR DRAIN

FLOOR DRAIN — ELEVATION

FLOOR DRAIN — FUNNEL

FLOOR DRAIN — FUNNEL, ELEVATION

FLOW MEASURING DEVICE (FOR TEST AND BALANCING)
FLOW SWITCH

FLOW METER

HOSE BIBB

MANHOLE

OPEN SITE DRAIN

PIPE — ANCHOR

PIPE — CAP OR PLUG

PIPE — ELBOW DOWN

PIPE — ELBOW UP
PIPE — EXPANSION JOINT OR COMPENSATOR
PIPE — FLANGE

PIPE — HOSE AND BRAID FLEXIBLE CONNECTION
PIPE — RUBBER FLEXIBLE CONNECTION

PIPE — GUIDE
PIPE — TEE DOWN
PIPE — TEE UP
PIPE — UNION

PRESSURE AND TEMPERATURE TEST PLUG

PRESSURE GAUGE AND COCK

REDUCER — CONCENTRIC

REDUCER — ECCENTRIC

ROOF /OVERFLOW DRAIN

STEAM TRAP — FLOAT AND THERMOSTATIC
STEAM TRAP — BUCKET

STRAINER

STRAINER WITH VALVE AND BLOW-OFF

THERMOMETER
TRAP

VALVE - ANGLE
VALVE - BALL

VALVE - BUTTERFLY
VALVE — BALANCE (i.e. BALANCE VALVE TO 0.5 GPM)

ALVE — COMBINATION BALANCE & FLOW MEASURING
i.e. BALANCE VALVE TO 0.5 GPM)

VALVE - CHECK
VALVE — SPRING CHECK
VALVE — GAS (MANUAL)

VALVE - GLOBE
VALVE — ISOLATION
VALVE — NEEDLE
VALVE - 0S&Y
VALVE - PLUG

VALVE — PRESSURE REGULATING
VALVE — PRESSURE REDUCING

VALVE — PRESSURE RELIEF

VALVE — PRESSURE & TEMPERATURE RELIEF
VENT THROUGH ROOF
WALL HYDRANT

DOUBLE LINE PIPING SYMBOL

SYMBOL

DESCRIPTION

FLANGE

FLEX CONNECTION
STRAINER — BASKET
STRAINER — Y TYPE

VALVE — 2 WAY CONTROL
VALVE — 3 WAY CONTROL

VALVE — BUTTERFLY
VALVE - CHECK
VALVE - DETECTOR CHECK

VALVE — 0S&Y HORIZONTAL STEM

VALVE — 0S&Y VERTICAL STEM

-~

-~

SYMBOL

Q]lﬂﬂls
(

o

\
/

//\
\\/

327

A

o B

A
v

A
v

-

A
P
%

A

T

v

a

-

'

A

:

A

n

A

A
v

i

A

DUCTWORK SYMBOLS

DESCRIPTION
AR TERMINAL UNIT

AR TERMINAL UNIT WITH HEATING COIL
VENTURI AIR TERMINAL UNIT

VENTURI AIR TERMINAL UNIT WITH HEATING COIL

DAMPER — HORIZONTAL FIRE (EXISTING, NEW)

DAMPER — HORIZONTAL FIRE / SMOKE (EXISTING, NEW)

DAMPER — SMOKE (EXISTING, NEW)

DAMPER — VERTICAL FIRE (EXISTING, NEW)

DAMPER — VERTICAL FIRE / SMOKE (EXISTING, NEW)

DAMPER — BACK DRAFT

DAMPER — MOTORIZED

DAMPER — VOLUME (MANUALLY ADJUSTABLE)
DIFFUSER — BLANK OFF

DIFFUSER — LINEAR SLOT

DIFFUSER — SQUARE OR RECTANGULAR
DUCT CROSS SECTION — SUPPLY
DUCT CROSS SECTION — RETURN
DUCT CROSS SECTION — EXHAUST
DUCT — FLEXIBLE CONNECTION

DUCT — FLEXIBLE DUCT

DUCT TAKE-OFF — ROUND CONICAL

DUCT TAKE-OFF — RECTANGULAR WITH SHOE TAP

ELBOW — RECTANGULAR WITH TURNING VANES

ELBOW — RECTANGULAR/ ROUND SMOOTH RADIUS

ELBOW DOWN — RECTANGULAR

ELBOW DOWN — ROUND

ELBOW UP — RECTANGULAR

ELBOW UP — ROUND

FAN — AXIAL

FAN — CENTRIFUGAL (ELEVATION)
HEATING COIL

INCLINED DROP IN DIRECTION OF AIRFLOW
INCLINED RISE IN DIRECTION OF AIRFLOW
INTAKE OR RELIEF HOOD

REGISTER — RETURN OR EXHAUST
REGISTER — RETURN WITH BOOT
REGISTER — TRANSFER GRILLE

ROOF EXHAUST FAN

TRANSITION — CONCENTRIC

TRANSITION — ECCENTRIC

UNIT HEATER — HORIZONTAL THROW

UNIT HEATER — VERTICAL THROW

DESCRIPTION

DUCT TAKE-OFF — RECTANGULAR WITH SHOE TAP

DUCT TAKE-OFF — ROUND CONICAL

ELBOW — RECTANGULAR WITH TURNING VANES

ELBOW — RECTANGULAR SHORT RADIUS WITH SPLITTER VANES

ELBOW — ROUND

ELBOW — RECTANGULAR SMOOTH RADIUS

ELBOW DOWN — RECTANGULAR

ELBOW DOWN — ROUND

ELBOW UP — RECTANGULAR

ELBOW UP — ROUND

HEATING COIL

INCLINED DROP IN DIRECTION OF AIRFLOW

INCLINED RISE IN DIRECTION OF AIRFLOW

TRANSITION — CONCENTRIC

TRANSITION — ECCENTRIC

MECHANICAL DRAWING INDEX

SHEET NO.

MO.1

MD1.1
MD1.2

M2.1
M2.2
M6.1
M6.2
M7.1
M7.2
M8.1
M8.2
M8.3

SHEET TITLE

MECHANICAL STANDARDS AND DRAWING INDEX

LOWER LEVEL AND FIRST FLOOR MECHANICAL DEMOLITION PLANS
SECOND FLOOR MECHANICAL DEMOLITION PLAN

LOWER LEVEL AND FIRST FLOOR MECHANICAL PLANS
SECOND FLOOR MECHANICAL PLAN

MECHANICAL DETAILS

MECHANICAL DETAILS

MECHANICAL SCHEDULES

MECHANICAL SCHEDULES

TEMPERATURE CONTROL STANDARDS AND GENERAL NOTES
TEMPERATURE CONTROLS

TEMPERATURE CONTROLS

STANDARD METHODS OF NOTATION

SUPPLY DIFFUSER WITH SCHEDULE TAG "1",
10" DIAMETER NECK SIZE
350 CFM TYPICAL FOR 4

RETURN REGISTER WITH SCHEDULE TAG ™",
22"x 22" NECK SIZE

640 CFM TYPICAL FOR 2

EXHAUST REGISTER E DESIGNATION SIMILAR.

=101 AIR TERMINAL UNIT WITH HEATING COIL NO. 101
WITH SERVICE CLEARANCE SHOWN
L
@:I VENTURI AIR TERMINAL WITH HEATING COIL NO. 101
VIU=101 WITH SERVICE CLEARANCE SHOWN

8
( PIPE DIAMETER NOTATION

a¢f‘"‘"’w

oo

ALL SIZES IN INCHES

DUCT SIZE NOTATION

2ox10 | | 18x140 |

ALL SIZES IN INCHES

OVAL DUCT
RECTANGULAR DUCT

CONSTRUCTION NOTE NUMBER

EQUIPMENT DESIGNATION,
(i.e. EXHAUST FAN NUMBER 1)

PIPING RISER DESIGNATION
(i.e. HOT WATER RISER NUMBER 1)

POINT OF NEW CONNECTION SYMBOL

SECTION OR PLAN NUMBER
SHEET WHERE SECTION IS DRAWN

AREA OF ENLARGEMENT
[ PLAN NUMBER
/" 1\ ,—SHEET WHERE ENLARGED PLAN IS DRAWN
\5.1 /

)

NEW SYSTEM COMPONENT
/ /_ EXISTING SYSTEM COMPONENT TO REMAIN
R (
&—

SECTION OR PLAN NUMBER

SECTION OR ENLARGED PLAN

AAd

ARCHITECTURE

TMP ARCHITECTURE INC

1191 WEST SQUARE LAKE ROAD
BLOOMFIELD HILLS - MICHIGAN - 48302
PH - 248.338.4561 FX - 248.338.0223
EM « INFO@ TMP-ARCHITECTURE.COM

REGISTRATION SEAL

CONSULTANT

Iy

LS

Peter Basso Associates Inc
CONSULTING ENGINEERS

5145 Livernois, Suite 100
Troy, Michigan 48098-3276
Tel: 248-879-5666
Fax: 248-879-0007

www.PeterBassoAssociates.com
PBA Project No.: 2016.0441
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Administration
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SHEET M-'| MATCH LINE

SCALE: 1/8" =1 - 0°
SHEET WHERE SECTION IS CUT OR

ENLARGED PLAN IS REFERENCED

HEAVY LINE WEIGHT INDICATES NEW WORK

LIGHT LINE WEIGHT INDICATES EXISTING
EQUIPMENT OR REFERENCED INFORMATION

GRAY LINE INDICATES BACKGROUND INFORMATION

—_—_—— DASHED LINES INDICATE PIPING

ROUTED BELOW SLAB OR GRADE

HATCH MARKS INDICATE EQUIPMENT OR MATERIALS
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DIFFER TO A LIMITED EXTENT FROM WHAT IS SHOWN. MAJOR DISCREPANCIES
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(#*») DEMOLITION KEY NOTES:

A.  REMOVE EXISTING HEAT PUMP AND PIPING CONNECTIONS IN ORDER TO BE
REPLACED. SHEET METAL TO REMAIN. PREPARE PIPING AND SHEET METAL FOR NEW

N~ N~ N~
8x8—" - - - CONNECTIONS.
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T ~ M@ | B. REMOVE EXISTING BOILER, ACCESSORIES, AND CONTROLS IN ORDER TO BE
r L S P REPLACED.
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C. REMOVE EXISTING BOILER FLUE AND VENT TO ROOF.

D. REMOVE EXISTING INLINE FAN AND DUCTWORK AS INDICATED. PREPARE REMAINING
DUCTWORK FOR NEW CONNECTION TO NEW FAN.

BLANK OFF OPENING.
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MECHANICAL GENERAL DEMOLITION NOTES:

1.

A

ANY INTERRUPTION OF EXISTING SERVICES AND/OR EQUIPMENT SHALL BE
PERFORMED AT A TIME APPROVED IN ADVANCE BY THE OWNER'S REPRESENTATIVE.

THESE DRAWINGS ARE DIAGRAMMATIC AND INDICATE THE GENERAL EXTENT OF THE
WORK. ACTUAL ROUTING AND SIZES OF EXISTING PIPING AND DUCTWORK MIGHT
DIFFER TO A LIMITED EXTENT FROM WHAT IS SHOWN. MAJOR DISCREPANCIES
BETWEEN THE DRAWINGS AND ACTUAL EXISTING CONDITIONS SHALL BE REPORTED TO
THE ENGINEER.

THE EXACT EXTENT OF DEMOLITION SHALL BE AS REQUIRED BY THE NEW WORK.
ALL MECHANICAL ITEMS TO BE REMOVED SHALL BE REMOVED COMPLETE, INCLUDING

ALL RELATED ITEMS SUCH AS HANGERS, SUPPORTS, CONTROLS, ETC. CAP ALL
OPEN ENDED PIPES AND DUCTWORK.

(*») DEMOLITION KEY NOTES:

REMOVE EXISTING HEAT PUMP AND PIPING CONNECTIONS IN ORDER TO BE
REPLACED. SHEET METAL TO REMAIN. PREPARE PIPING AND SHEET METAL FOR NEW
CONNECTIONS.

REMOVE EXISTING BOILER, ACCESSORIES, AND CONTROLS IN ORDER TO BE
REPLACED.

REMOVE EXISTING BOILER FLUE AND VENT TO ROOF.

REMOVE EXISTING INLINE FAN AND DUCTWORK AS INDICATED. PREPARE REMAINING
DUCTWORK FOR NEW CONNECTION TO NEW FAN.

REMOVE EXISTING COMBUSTION AIR DUCT AND DAMPER FROM EXISTING LOUVER AND
BLANK OFF OPENING.

PRIOR TO DEMOLITION.

THE TESTING AND BALANCING CONTRACTOR SHALL PROVIDE FLOW
MEASUREMENTS FOR HEATING SYSTEM AND RECORD HEAD PRESSURES FOR
THE EXISTING CIRCULATION PUMP(S). HEATING SYSTEM MUST BE PLACED IN
A SIMULATED FULL LOAD, WHEN TAKING THE WATER FLOW MEASUREMENTS.

PROVIDE AIRFLOW READINGS FOR ALL DIFFUSERS/GRILLES, HEAT PUMPS AND
FANS.

DEMOLITION WORK MUST NOT BEGIN, UNTIL THE TESTING AND BALANCING
CONTRACTOR IS COMPLETE WITH RECORDING PRE—CONSTRUCTION WATER AND
AR FLOWS INDICATED ABOVE.
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(#) CONSTRUCTION KEY NOTES:

NEW CONDENSING BOILER. PROVIDE AND INSTALL FLUE SIDE CONDENSATE
NEUTRALIZER AS SPECIFIED. RE-USE OR EXTEND EXISTING PAD AS REQUIRED TO
ACCOMMODATE NEW BOILER(S).

4" DIAMETER (AL294C STAINLESS STEEL, FOR CATEGORY IV BOILERS) FLUE STACK
UP TO FIRST FLOOR AND THROUGH WALL IN ARCHITECTURAL ENCLOSURE. REFER TO
DETAILS AND PROVIDE MANUFACTURER'S RECOMMENDED TERMINATION CAP.
COORDINATE ROUTING WITH EXISTING CONDITIONS AND KEEP WALL PENETRATIONS AT
LEAST 12" APART.

INSULATED 5" DIAMETER (STAINLESS STEEL) COMBUSTION AIR INTAKE PIPE UP TO
FIRST FLOOR AND THROUGH WALL IN ARCHITECTURAL ENCLOSURE. ROUTE
COMBUSTION AIR INTAKE AND EXHAUST FLUE PER 2006 INTERNATIONAL FUEL GAS
CODE AND PER MANUFACTURERS RECOMMENDATIONS. LOCATE COMBUSTION AIR
TERMINATION MIN 3 FT UNDER THE FLUE VENT TERMINATION. KEEP WALL
PENETRATIONS AT LEAST 12" APART.

EMERGENCY SHUT OFF SWITCH FOR BOILERS.

CLOSE UNUSED PORTIONS OF EXISTING LOUVER. SEE DETAILS FOR SPECIFIED
METHOD OF BLANK OFF.

NEW HORIZONTAL HEAT PUMP. PLACE NEW UNIT AS CLOSE TO POSSIBLE TO
LOCATION OF EXISTING UNIT. PROVIDE NEW UNIT CONTROLS. LOCATE ROOM
TEMPERATURE SENSOR IN SAME LOCATION AS EXISTING REMOVED SENSOR. PROVIDE
NEW PIPING AND DUCTWORK AS REQUIRED TO RECONNECT UNIT. PROVIDE NEW UNIT
HANGERS. WHEN BALANCING NEW UNIT DISTRIBUTE DIFFERENCE OF AIRFLOW
BETWEEN NEW AND OLD HEAT PUMP EVENLY THROUGHOUT ASSOCIATED DIFFUSERS.
MECHANICAL CONTRACTOR IS RESPONSIBLE FOR REMOVING AND REINSTALLING ALL
CEILINGS REQUIRED FOR THEIR WORK. MECHANICAL CONTRACTOR SHALL REPLACE
ALL DAMAGED TILES.

NEW VERTICAL HEAT PUMP. PLACE NEW UNIT AS CLOSE AS POSSIBLE TO LOCATION
OF EXISTING UNIT. PROVIDE NEW EQUIPMENT PAD OR EXTEND EXISTING EQUIPMENT
PAD WHERE NECESSARY. PROVIDE NEW UNIT CONTROLS. LOCATE ROOM
TEMPERATURES SENSOR IN SAME LOCATION AS EXISTING REMOVED SENSOR. PROVIDE
NEW PIPING AND DUCTWORK AS REQUIRED TO RECONNECT UNIT. WHEN BALANCING
NEW UNIT DISTRIBUTE DIFFERENCE OF AIRFLOW BETWEEN NEW AND OLD HEAT PUMP
EVENLY THROUGHOUT ASSOCIATED DIFFUSERS

NEW OA DUCT. CONNECT TO HEAT PUMP RETURN AIR AS INDICATED.

NEW 2 GAS PIPE FROM METER UNDERGROUND TO MECHANICAL ROOM. PENETRATE
EXTERIOR WALL ABOVE GRADE AND DROP TO MECHANICAL ROOM THROUGH
MECHANICAL CHASE. REFER TO GAS PIPING DIAGRAM FOR EXTENT OF PIPING WORK
AND TO FIND REQUIRED PIPING ACCESSORIES.

EXTEND NEW 4" DWH FLUE VENT TO ROOF. CONTRACTOR TO COORDINATE SIZE WITH
EXISTING DWH.

PLUMBING GENERAL NOTES:

1. THESE DRAWINGS ARE DIAGRAMMATIC, AND REPRESENT THE GENERAL INTENT AND
ARRANGEMENT OF SYSTEMS. THEY ARE NOT TO BE CONSIDERED
FABRICATION /COORDINATION /SHOP DRAWINGS. COORDINATION WITH OTHER TRADES IS
REQUIRED. PROVIDE THE ADDITIONAL FITTINGS AND OFFSETS THAT WILL BE REQUIRED
TO COMPLETE EACH SYSTEM AND TO AVOID INTERFERENCES WITH ALL OTHER
SYSTEMS INCLUDING THE STRUCTURE, SHEET METAL, OTHER PIPING SYSTEMS,
ELECTRICAL CONDUITS, BUS DUCTS, CABLE TRAY, LIGHT FIXTURES, ETC. AND/OR
OTHER SPACE CONSTRAINTS.

2. INSTALL SYSTEMS SUCH THAT REQUIRED CLEARANCE AND SERVICE ACCESS SPACE
IS PROVIDED AROUND ALL MECHANICAL AND ELECTRICAL EQUIPMENT, AND AROUND
ANY COMPONENTS WHICH REQUIRE SERVICE ACCESS.

3. PIPING SHALL NOT BE INSTALLED ABOVE ELECTRICAL TRANSFORMERS,
SWITCHBOARDS, PANELBOARDS OR MOTOR CONTROL CENTERS.

4. COORDINATE AND PROVIDE ACCESS DOORS WITHIN INACCESSIBLE CEILING, SHAFT,
AND CHASE AREAS FOR ALL COMPONENTS WHICH REQUIRE SERVICE ACCESS. REFER
TO ARCHITECTURAL DRAWINGS FOR CEILING TYPES.

5. PROVIDE SUPPLEMENTARY STEEL AS REQUIRED FOR THE PROPER SUPPORT OF ALL
SYSTEMS.

6. REFER TO ARCHITECTURAL PLANS FOR DIMENSIONED LOCATIONS OF PLUMBING
FIXTURES.

7. HOT AND COLD WATER PIPING RUN—-OUTS TO LAVATORIES AND SINKS SHALL BE
1/2" UNLESS OTHERWISE NOTED.

8. PLUMBING VENT PIPING THROUGH ROOF SHALL BE LOCATED A MINIMUM OF 10'-0"
FROM ANY FRESH AIR INTAKE LOCATION AND A MINIMUM OF 18" CLEAR FROM THE
INSIDE FACE OF PARAPET.

9. PROVIDE CODE REQUIRED CLEARANCE FOR ALL CLEANOUTS INSTALLED IN SANITARY
WASTE AND VENT PIPING.

10. MINIMUM UNDERGROUND PIPE SIZE SHALL BE 3.
11. WATER SERVICE ENTRANCE PIPING SHALL BE BURIED WITH DEPTH OF COVER OVER
TOP OF PIPE OF AT LEAST , OR WITH TOP OF PIPE AT LEAST 12" BELOW LEVEL

OF MAXIMUM FROST PENETRATION, OR AS REQUIRED BY AUTHORITIES HAVING
JURISDICTION, WHICHEVER IS DEEPEST.

HVAC PIPING GENERAL NOTES:

1. THESE DRAWINGS ARE DIAGRAMMATIC, AND REPRESENT THE GENERAL INTENT AND
ARRANGEMENT OF SYSTEMS. THEY ARE NOT TO BE CONSIDERED
FABRICATION /COORDINATION /SHOP DRAWINGS. COORDINATION WITH OTHER TRADES IS
REQUIRED. PROVIDE THE ADDITIONAL FITTINGS AND OFFSETS THAT WILL BE REQUIRED
TO COMPLETE EACH SYSTEM AND TO AVOID INTERFERENCES WITH ALL OTHER
SYSTEMS INCLUDING THE STRUCTURE, SHEET METAL, OTHER PIPING SYSTEMS,
ELECTRICAL CONDUITS, BUS DUCTS, CABLE TRAY, LIGHT FIXTURES, ETC. AND/OR
OTHER SPACE CONSTRAINTS.

2. INSTALL SYSTEMS SUCH THAT REQUIRED CLEARANCE AND SERVICE ACCESS SPACE
IS PROVIDED AROUND ALL MECHANICAL AND ELECTRICAL EQUIPMENT, AND AROUND
ANY COMPONENTS WHICH REQUIRE SERVICE ACCESS.

3. PIPING AND DUCTWORK SHALL NOT BE INSTALLED ABOVE ELECTRICAL
TRANSFORMERS, SWITCHBOARDS, PANELBOARDS OR MOTOR CONTROL CENTERS.

4. COORDINATE AND PROVIDE ACCESS DOORS WITHIN INACCESSIBLE CEILING, SHAFT,
AND CHASE AREAS FOR ALL COMPONENTS WHICH REQUIRE SERVICE ACCESS. REFER
TO ARCHITECTURAL DRAWINGS FOR CEILING TYPES.

5. PROVIDE SUPPLEMENTARY STEEL AS REQUIRED FOR THE PROPER SUPPORT OF ALL
SYSTEMS.

6. SUBMIT PROPOSED METHODS OF ANCHORING AND GUIDING PIPING SYSTEMS TO
STRUCTURAL ENGINEER FOR APPROVAL.

7. COORDINATE LOCATION OF DUCT-MOUNTED HYDRONIC DEVICES WITH SHEET METAL
TRADES.

8. BRANCH PIPING SERVING TERMINAL UNIT HEATING COILS OR RADIANT CEILING
PANELS SHALL BE 3/4" UNLESS OTHERWISE NOTED. BRANCH PIPING SERVING MORE
THAN ONE TERMINAL UNIT HEATING COIL SHALL BE 1" UNLESS OTHERWISE NOTED.
BRANCH PIPING SERVING HOT WATER UNIT HEATERS AND CABINET UNIT HEATERS
SHALL BE 1" UNLESS OTHERWISE NOTED.

9. MOUNT THERMOSTATS 48" AF.F., UNLESS OTHERWISE NOTED. LOCATE AS CLOSE AS

POSSIBLE TO DOOR WHEN INDICATED NEAR DOOR. COORDINATE EXACT LOCATION
WITH ALL OTHER TRADES.

SHEET METAL GENERAL NOTES:

1. THESE DRAWINGS ARE DIAGRAMMATIC, AND REPRESENT THE GENERAL INTENT AND
ARRANGEMENT OF SYSTEMS. THEY ARE NOT TO BE CONSIDERED
FABRICATION /COORDINATION /SHOP DRAWINGS. COORDINATION WITH OTHER TRADES IS
REQUIRED. PROVIDE THE ADDITIONAL FITTINGS AND OFFSETS THAT WILL BE REQUIRED
TO COMPLETE EACH SYSTEM AND TO AVOID INTERFERENCES WITH ALL OTHER
SYSTEMS INCLUDING THE STRUCTURE, SHEET METAL, OTHER PIPING SYSTEMS,
ELECTRICAL CONDUITS, BUS DUCTS, CABLE TRAY, LIGHT FIXTURES, ETC. AND/OR
OTHER SPACE CONSTRAINTS.

2. INSTALL SYSTEMS SUCH THAT REQUIRED CLEARANCE AND SERVICE ACCESS SPACE
IS PROVIDED AROUND ALL MECHANICAL AND ELECTRICAL EQUIPMENT, AND AROUND
ANY COMPONENTS WHICH REQUIRE SERVICE ACCESS.

3. PIPING AND DUCTWORK SHALL NOT BE INSTALLED ABOVE ELECTRICAL
TRANSFORMERS, SWITCHBOARDS, PANELBOARDS OR MOTOR CONTROL CENTERS.

4. COORDINATE AND PROVIDE ACCESS DOORS WITHIN INACCESSIBLE CEILING, SHAFT,
AND CHASE AREAS FOR ALL COMPONENTS WHICH REQUIRE SERVICE ACCESS. REFER
TO ARCHITECTURAL DRAWINGS FOR CEILING TYPES.

5. PROVIDE SUPPLEMENTARY STEEL AS REQUIRED FOR THE PROPER SUPPORT OF ALL
SYSTEMS.

6. REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR DIMENSIONED LOCATION
OF GRILLES, REGISTERS, AND DIFFUSERS.
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(#) CONSTRUCTION KEY NOTES:

1.

10.

NEW CONDENSING BOILER. PROVIDE AND INSTALL FLUE SIDE CONDENSATE
NEUTRALIZER AS SPECIFIED. RE-USE OR EXTEND EXISTING PAD AS REQUIRED TO
ACCOMMODATE NEW BOILER(S).

4” DIAMETER (AL294C STAINLESS STEEL, FOR CATEGORY IV BOILERS) FLUE STACK
UP TO FIRST FLOOR AND THROUGH WALL IN ARCHITECTURAL ENCLOSURE. REFER TO
DETAILS AND PROVIDE MANUFACTURER'S RECOMMENDED TERMINATION CAP.
COORDINATE ROUTING WITH EXISTING CONDITIONS AND KEEP WALL PENETRATIONS AT
LEAST 12" APART.

INSULATED 5" DIAMETER (STAINLESS STEEL) COMBUSTION AIR INTAKE PIPE UP TO
FIRST FLOOR AND THROUGH WALL IN ARCHITECTURAL ENCLOSURE. ROUTE
COMBUSTION AIR INTAKE AND EXHAUST FLUE PER 2006 INTERNATIONAL FUEL GAS
CODE AND PER MANUFACTURERS RECOMMENDATIONS. LOCATE COMBUSTION AIR
TERMINATION MIN 3 FT UNDER THE FLUE VENT TERMINATION. KEEP WALL
PENETRATIONS AT LEAST 12" APART.

EMERGENCY SHUT OFF SWITCH FOR BOILERS.

CLOSE UNUSED PORTIONS OF EXISTING LOUVER. SEE DETAILS FOR SPECIFIED
METHOD OF BLANK OFF.

NEW HORIZONTAL HEAT PUMP. PLACE NEW UNIT AS CLOSE TO POSSIBLE TO
LOCATION OF EXISTING UNIT. PROVIDE NEW UNIT CONTROLS. LOCATE ROOM
TEMPERATURE SENSOR IN SAME LOCATION AS EXISTING REMOVED SENSOR. PROVIDE
NEW PIPING AND DUCTWORK AS REQUIRED TO RECONNECT UNIT. PROVIDE NEW UNIT
HANGERS. WHEN BALANCING NEW UNIT DISTRIBUTE DIFFERENCE OF AIRFLOW
BETWEEN NEW AND OLD HEAT PUMP EVENLY THROUGHOUT ASSOCIATED DIFFUSERS.
MECHANICAL CONTRACTOR IS RESPONSIBLE FOR REMOVING AND REINSTALLING ALL
CEILINGS REQUIRED FOR THEIR WORK. MECHANICAL CONTRACTOR SHALL REPLACE
ALL DAMAGED TILES.

NEW VERTICAL HEAT PUMP. PLACE NEW UNIT AS CLOSE AS POSSIBLE TO LOCATION
OF EXISTING UNIT. PROVIDE NEW EQUIPMENT PAD OR EXTEND EXISTING EQUIPMENT
PAD WHERE NECESSARY. PROVIDE NEW UNIT CONTROLS. LOCATE ROOM
TEMPERATURES SENSOR IN SAME LOCATION AS EXISTING REMOVED SENSOR. PROVIDE
NEW PIPING AND DUCTWORK AS REQUIRED TO RECONNECT UNIT. WHEN BALANCING
NEW UNIT DISTRIBUTE DIFFERENCE OF AIRFLOW BETWEEN NEW AND OLD HEAT PUMP
EVENLY THROUGHOUT ASSOCIATED DIFFUSERS

NEW OA DUCT. CONNECT TO HEAT PUMP RETURN AIR AS INDICATED.

NEW 2 GAS PIPE FROM METER UNDERGROUND TO MECHANICAL ROOM. PENETRATE
EXTERIOR WALL ABOVE GRADE AND DROP TO MECHANICAL ROOM THROUGH
MECHANICAL CHASE. REFER TO GAS PIPING DIAGRAM FOR EXTENT OF PIPING WORK
AND TO FIND REQUIRED PIPING ACCESSORIES.

EXTEND NEW 4" DWH FLUE VENT TO ROOF. CONTRACTOR TO COORDINATE SIZE WITH
EXISTING DWH.

PLUMBING GENERAL NOTES:

10.
1.

THESE DRAWINGS ARE DIAGRAMMATIC, AND REPRESENT THE GENERAL INTENT AND
ARRANGEMENT OF SYSTEMS. THEY ARE NOT TO BE CONSIDERED

FABRICATION /COORDINATION /SHOP DRAWINGS. COORDINATION WITH OTHER TRADES IS
REQUIRED. PROVIDE THE ADDITIONAL FITTINGS AND OFFSETS THAT WILL BE REQUIRED
TO COMPLETE EACH SYSTEM AND TO AVOID INTERFERENCES WITH ALL OTHER
SYSTEMS INCLUDING THE STRUCTURE, SHEET METAL, OTHER PIPING SYSTEMS,
ELECTRICAL CONDUITS, BUS DUCTS, CABLE TRAY, LIGHT FIXTURES, ETC. AND/OR
OTHER SPACE CONSTRAINTS.

INSTALL SYSTEMS SUCH THAT REQUIRED CLEARANCE AND SERVICE ACCESS SPACE
IS PROVIDED AROUND ALL MECHANICAL AND ELECTRICAL EQUIPMENT, AND AROUND
ANY COMPONENTS WHICH REQUIRE SERVICE ACCESS.

PIPING SHALL NOT BE INSTALLED ABOVE ELECTRICAL TRANSFORMERS,
SWITCHBOARDS, PANELBOARDS OR MOTOR CONTROL CENTERS.

COORDINATE AND PROVIDE ACCESS DOORS WITHIN INACCESSIBLE CEILING, SHAFT,
AND CHASE AREAS FOR ALL COMPONENTS WHICH REQUIRE SERVICE ACCESS. REFER
TO ARCHITECTURAL DRAWINGS FOR CEILING TYPES.

PROVIDE SUPPLEMENTARY STEEL AS REQUIRED FOR THE PROPER SUPPORT OF ALL
SYSTEMS.

REFER TO ARCHITECTURAL PLANS FOR DIMENSIONED LOCATIONS OF PLUMBING
FIXTURES.

HOT AND COLD WATER PIPING RUN-OUTS TO LAVATORIES AND SINKS SHALL BE
1/2" UNLESS OTHERWISE NOTED.

PLUMBING VENT PIPING THROUGH ROOF SHALL BE LOCATED A MINIMUM OF 10'-0"
FROM ANY FRESH AIR INTAKE LOCATION AND A MINIMUM OF 18" CLEAR FROM THE
INSIDE FACE OF PARAPET.

PROVIDE CODE REQUIRED CLEARANCE FOR ALL CLEANOUTS INSTALLED IN SANITARY
WASTE AND VENT PIPING.

MINIMUM UNDERGROUND PIPE SIZE SHALL BE 3".

WATER SERVICE ENTRANCE PIPING SHALL BE BURIED WITH DEPTH OF COVER OVER
TOP OF PIPE OF AT LEAST , OR WITH TOP OF PIPE AT LEAST 12" BELOW LEVEL
OF MAXIMUM FROST PENETRATION, OR AS REQUIRED BY AUTHORITIES HAVING
JURISDICTION, WHICHEVER IS DEEPEST.

HVAC PIPING GENERAL NOTES:

THESE DRAWINGS ARE DIAGRAMMATIC, AND REPRESENT THE GENERAL INTENT AND
ARRANGEMENT OF SYSTEMS. THEY ARE NOT TO BE CONSIDERED

FABRICATION /COORDINATION /SHOP DRAWINGS. COORDINATION WITH OTHER TRADES IS
REQUIRED. PROVIDE THE ADDITIONAL FITTINGS AND OFFSETS THAT WILL BE REQUIRED
TO COMPLETE EACH SYSTEM AND TO AVOID INTERFERENCES WITH ALL OTHER
SYSTEMS INCLUDING THE STRUCTURE, SHEET METAL, OTHER PIPING SYSTEMS,
ELECTRICAL CONDUITS, BUS DUCTS, CABLE TRAY, LIGHT FIXTURES, ETC. AND/OR
OTHER SPACE CONSTRAINTS.

INSTALL SYSTEMS SUCH THAT REQUIRED CLEARANCE AND SERVICE ACCESS SPACE
IS PROVIDED AROUND ALL MECHANICAL AND ELECTRICAL EQUIPMENT, AND AROUND
ANY COMPONENTS WHICH REQUIRE SERVICE ACCESS.

PIPING AND DUCTWORK SHALL NOT BE INSTALLED ABOVE ELECTRICAL
TRANSFORMERS, SWITCHBOARDS, PANELBOARDS OR MOTOR CONTROL CENTERS.

COORDINATE AND PROVIDE ACCESS DOORS WITHIN INACCESSIBLE CEILING, SHAFT,
AND CHASE AREAS FOR ALL COMPONENTS WHICH REQUIRE SERVICE ACCESS. REFER
TO ARCHITECTURAL DRAWINGS FOR CEILING TYPES.

PROVIDE SUPPLEMENTARY STEEL AS REQUIRED FOR THE PROPER SUPPORT OF ALL
SYSTEMS.

SUBMIT PROPOSED METHODS OF ANCHORING AND GUIDING PIPING SYSTEMS TO
STRUCTURAL ENGINEER FOR APPROVAL.

COORDINATE LOCATION OF DUCT-MOUNTED HYDRONIC DEVICES WITH SHEET METAL
TRADES.

BRANCH PIPING SERVING TERMINAL UNIT HEATING COILS OR RADIANT CEILING
PANELS SHALL BE 3/4” UNLESS OTHERWISE NOTED. BRANCH PIPING SERVING MORE
THAN ONE TERMINAL UNIT HEATING COIL SHALL BE 1" UNLESS OTHERWISE NOTED.
BRANCH PIPING SERVING HOT WATER UNIT HEATERS AND CABINET UNIT HEATERS
SHALL BE 1" UNLESS OTHERWISE NOTED.

MOUNT THERMOSTATS 48" A.F.F., UNLESS OTHERWISE NOTED. LOCATE AS CLOSE AS
POSSIBLE TO DOOR WHEN INDICATED NEAR DOOR. COORDINATE EXACT LOCATION
WITH ALL OTHER TRADES.

SHEET METAL GENERAL NOTES:

THESE DRAWINGS ARE DIAGRAMMATIC, AND REPRESENT THE GENERAL INTENT AND
ARRANGEMENT OF SYSTEMS. THEY ARE NOT TO BE CONSIDERED

FABRICATION /COORDINATION /SHOP DRAWINGS. COORDINATION WITH OTHER TRADES IS
REQUIRED. PROVIDE THE ADDITIONAL FITTINGS AND OFFSETS THAT WILL BE REQUIRED
TO COMPLETE EACH SYSTEM AND TO AVOID INTERFERENCES WITH ALL OTHER
SYSTEMS INCLUDING THE STRUCTURE, SHEET METAL, OTHER PIPING SYSTEMS,
ELECTRICAL CONDUITS, BUS DUCTS, CABLE TRAY, LIGHT FIXTURES, ETC. AND/OR
OTHER SPACE CONSTRAINTS.

INSTALL SYSTEMS SUCH THAT REQUIRED CLEARANCE AND SERVICE ACCESS SPACE
IS PROVIDED AROUND ALL MECHANICAL AND ELECTRICAL EQUIPMENT, AND AROUND
ANY COMPONENTS WHICH REQUIRE SERVICE ACCESS.

PIPING AND DUCTWORK SHALL NOT BE INSTALLED ABOVE ELECTRICAL
TRANSFORMERS, SWITCHBOARDS, PANELBOARDS OR MOTOR CONTROL CENTERS.

COORDINATE AND PROVIDE ACCESS DOORS WITHIN INACCESSIBLE CEILING, SHAFT,
AND CHASE AREAS FOR ALL COMPONENTS WHICH REQUIRE SERVICE ACCESS. REFER
TO ARCHITECTURAL DRAWINGS FOR CEILING TYPES.

PROVIDE SUPPLEMENTARY STEEL AS REQUIRED FOR THE PROPER SUPPORT OF ALL
SYSTEMS.

REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR DIMENSIONED LOCATION
OF GRILLES, REGISTERS, AND DIFFUSERS.
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ALL BRANCH PIPING CONNECTIONS TO MAINS
SHALL BE FROM SIDE OR BOTTOM OF PIPE

EXISTING GAS METER
AND PRESSURE
REGULATOR

\PROWDE NAMEPLATE: "BUILDING

MAIN SHUT OFF VALVE™ AND
PLACE IN A CONSPICUOUS
LOCATION NEAR THE VALVE

NATURAL GAS PIPING DIAGRAM

NO SCALE
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- HPLR -
<,
g — HPLS > S
N TANK |,ﬁ
CHARGER §
VALVE (E) EXPANSION TANK |
iAV
S——i(} HWHR L1 4 4
~ l ~ ~
2 1/2 ap m HPLR— HPLR X HPLR
- HWHR - LoD
" | 12 INCHES OR 3 PIPE DIAMETERS 1 BYPASS
(WHICHEVER IS GREATER) SELF FILL VALVE / THERUOMETE
: 5 o o 1 CW TYP
2 /2 u] m 12 INCHES OR 3 PIPE DIAMETERS gﬁ H‘% 1 5 MAKE-UP A 9\
S— HWHS > > A A N h XN ELIEF VALVE : s | M g > M " G HPLS o A > — HPLS
(WHICHEVER IS GREATER) TO SET AT 60 PSIG A | N—,
; i NEAREST FITTING (EA. SIDE) ? %AV % £AV FLOW MEASURING DEVICE
T T ,—2 ,—2 N— T = (A N— T 1 TYPE FLOW MEASURING
o T 2 SIDE 4 \_/ 4 DEVICE DETAIL)
- A1/ Ql /2 CONNECTION L
G C— Q { ) D —— T0 NEAREST
AIR/DIRT FLOOR DRAIN
SEPARATOR 12 INCH A )\
(LINE SIZE) X |3/4 MIN.
& ¢
=+ = d
- Hlllll X Y Y
| | ANTI=THERMO—SYPHON
| f T /\ _PRIMARY HOT WATER WATER LOOP —F* —F*
—4 | | \ 2/ gﬁg”ti“gg&%’;" | FILL PUMP START PRESSURE SWITCH SET @ X X X X
1 | REFER T0 PUMP / 12 PSIG WIRED TO PUMP STARTER. X )\ Y
DETAILS FOR OTHER
{ | LOW SYSTEM PRESSURE ALARM SWITCH ,
o/ e rOFs OFs PUMP  ACCESSORIES. / SET @ 5 PSIG BELOW PUMP START ” &
L—4 Y X X
* _Ips |_—11/2 OVERFLOW_— GLYCOL FEED SYSTEM :
| ,m, , - | .@. , | CORROSION
= o k2 o Sk o / LOW LEVEL SWITCH COUPON
T ® < : Q/ S STATION
— T /B )\ LOW WATER /B \ psH -
PRESSURE RELIEF = =l £ cUT-oFF = = 1 X
VALVE SET @ 50 PSIG ~ —— 0 T TRANSFER PUMP
(E) COOLING TOWER (TYP) [T A | | CHEMICAL
< 11747 % T 114 % 1 55 GAL DRUM(S) SHOT
GAS TRAIN (TYP) & & W | FEEDER
= i OF PREMIXED
(ROUTE VENTS @ @ { GLYCOL SOLUTION
T0 ATMOSPHERE)Slf & %
R I OLYETHYLENE = . =
ﬂl—T‘I:l—o w—rT:l-o - / CONTNWENT TERMINATE 167 AFF WITH '
|| & || ggl'g) AINMEN L HOSE END CONNECTION (E) CIRCULATION PUMP
A A \V/ 1
CONCRETE HOUSEKEEPING PAD (TYP). C— \ — NOTES FLOOR DRAIN-/)G_ GLYCOL PUMP(S) (REFER
FOR TYPICAL CQUIPMENT REFER 10 TYPICAL HOT BOILER CIRCULATING PUMPS SHALL PUMP TO SPECIFICATIONS)
VIRATION ISOLATION SCHEDULE. WATER BOILER AWAY FROM BOILER TO AVOID ADDING PUMP
DISCHARGE PRESSURE TO BOILER SAFETY NOTES
VALVE. THIS DIAGRAM IS REPRESENTATIONAL ONLY.
REFER TO TEMPERATURE CONTROL DIAGRAMS
FOR ADDITIONAL CONTROL DEVICES.
COORDINATE LOCATIONS OF CONTROL DEVICES
HEAT PUMP PIPING DIAGRAM WITH TEMPERATURE CONTROL CONTRACTOR.
NO SCALE
* GAS TRAIN PROVIDED BY EQUIPMENT
MANUFACTURER — SEE SPECIFICATIONS
%% GAS PRESSURE REGULATOR PROVIDED BY FOOD
SERVICE MANUFACTURER
%%k THE GAS SERVICE COMPONENTS SHALL BE RATED
GAS LOAD SCHEDULE IN ACCORDANCE WITH ;TEI;?J.;IOW;':(; IC:&RT
ITEM TOTAL CFH METER OUTLET | Seracive patiNG
BOILER B-1 399 PRESSURE  (psig) (psia)
BOILER B-2 399 0.4 0.5
(E)WATER HEATER 38 R 3 =5
CONNECTED GAS LOAD = 8% @ 7" 3 OR 30 DELIVERY +10
31 TO 100 DELIVERY +20
101_TO 200 DELIVERY +30
BUILDING DELIVERY 2 (6.5 11/2 1/2
PRESSURE (0.5 PS) 4859 / G\ /
SERVICE PRESSURE \
SERVICE. SHUT_OFF BY GAS CO. BY MECH.
11/4 11/4 1/2
e e e
\_1/ \ 2/
FOl— Ol O
w 6" 399 CFH W 6" 399 CFH “ 6" 38 CFH
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IN EXPOSED AREAS ONLY: SEAL OPENING AROUND

PROVIDE FINISHED ESCUTCHEON SLEEVE AND CONCRETE

PLATE FLUSH AGAINST WALL. WALL WITH NON—SHRINK

(SIZE TO COMPLETELY COVER GROUT

PENING).

OPENING) CALCIUM SILICATE
INSULATION INSERT
WHERE INSULATED PIPE
PENETRATES WALL

P —
FIRE_STOPPING [f_ j\ 360" SPLIT SHEET
SYSTEM . - ( METAL SHIELD

PIPE

INSULATION

== — SCHEDULE 40 BLACK

/_/ STEEL PIPE SLEEVE.
CONCRETE WALL

TERMINATE SLEEVE
PIPE PENETRATION DETAIL

FLUSH WITH FINISHED
WALL SURFACES

SIMILAR FOR UNINSULATED

PIPING.

DETAIL INDICATES THE INSTALLATION REQUIREMENTS FOR A FIRE RATED ASSEMBLY.
FOR A NON-FIRE RATED ASSEMBLY PACK SLEEVED OPENING WITH INSULATION
MATERIAL AND CAULK WITH NON—HARDENING SEALANT.

FIRE RATED AND NON-FIRE RATED POURED CONCRETE

OR BLOCK WALL PIPE PENETRATION DETAIL

NO SCALE

IN EXPOSED AREAS ONLY:
PROVIDE FINISHED ESCUTCHEON
PLATE FLUSH AGAINST WALL.
(SIZE TO COMPLETELY COVER

OPENING). CALCIUM SILICATE
INSULATION INSERT
WHERE INSULATED PIPE
Z PENETRATES WALL
f[_ j\ 360° SPLIT
= y SHEET METAL SHIELD

] Z

PIPE PENETRATION
DETAIL SIMILAR FOR
UNINSULATED
PIPING

PIPE

INSULATION

— = SCHEDULE 40 BLACK
STEEL PIPE SLEEVE.
METAL STUD AND /
DRYWALL PARTITION WALL

SEAL OPENING
AROUND SLEEVE AND
DRYWALL PARTITION
AIRTIGHT

DETAIL INDICATES THE INSTALLATION REQUIREMENTS FOR A FIRE RATED ASSEMBLY.
FOR A NON-FIRE RATED ASSEMBLY PACK SLEEVED OPENING WITH INSULATION
MATERIAL AND CAULK WITH NON—HARDENING SEALANT.

FIRE RATED AND NON-FIRE RATED METAL STUD AND

DRYWALL PARTITION WALL PIPE PENETRATION DETAIL

NO SCALE

ISOLATION BALL VALVE

OUTSIDE CORE NEAT HOLE

WALL SURFACE———————— IN EXTERIOR WALL
OR PROVIDE CAST

IN PLACE PIPE SLEEVE

COORDINATE SEALANT FOR NEW WALLS

WITH EXTERIOR WALL
WATERPROOFING

AUTOMATED

COOLING COIL

p.pE_/ %ﬁ\

MECHANICALLY EXPANDABLE DRAN

ELASTOMERIC MECHANICAL
SEAL
FUNNEL TYPE

CONCRETE FLOOR DRAIN

EXTERIOR WAL — |

INSIDE WALL
SURFACE

EXTERIOR BELOW GRADE WALL PIPE
PENETRATION DETAIL

NO SCALE

PIPE

FIRE STOPPING SYSTEM
360" SPLIT

GALVANIZED STEEL SHEET METAL SHIELD

PIPE SLEEVE (TYP)

SEAL OPENING AROUND
SLEEVE AND CONCRETE
WITH NON-SHRINK EPOXY
GROUT

CALCIUM SILICATE
INSULATION INSERT
WHERE INSULATED

PIPE PENETRATES FLOOR

INSULATION

EXISTING FLOOR PIPE PENETRATION DETAIL

NO SCALE

COMBINATION FLOW
MEASURING AND
BALANCE VALVE

ISOLATION VALVE

24 LONG FLEXIBLE PIPE [ T |
CONNECTION (TYP)———TT | ?
AR ALER—— | | | T T~

CONDENSATE DRAIN
TO NEAREST FLOOR

RETURN AIR DUCT—

AUTOMATED ISOLATION VALVE
(WHERE INDICATED IN SCHEDULE)

24 LONG FLEXIBLE PIPE

CONNECTION (TYP)

UNION
\

OUTDOOR

AR DUCT\

s

@

5

BLOWDOWN

COMBINATION FLOW
MEASURING AND
BALANCE VALVE
ISOLATION
BALL VALVE

| HPLR —»———%

F~—A
STRAINER WITH

HPLS ——

UNIT HUNG WITH UNISTRUT
FROM STRUCTURE ABOVE

TYPICAL HORIZONTAL

=

WATER TO AIR HEAT PUMP

COOLING COIL CONDENSATE
DRAIN TO NEAREST FLOOR DRAIN

PROVIDE MIN 2 FAN DIA’S OF STRAIGHT DUCT

RUN BEFORE ANY TRANSITIONS OR TURNS

QVOLUME DAMPER
SUPPLY AIR DUCT

HORIZONTAL HEAT PUMP PIPING DIAGRAM AND INSTALLATION DETAIL

NO SCALE

)

)
¢——HPLS—

WY»

—IQe

HPLR

—_—

HPLR
HPLS

o 0O

2

SUPPLY AIR DUCT

TO SPACE—
-
|

=

I\\VOLUME DAMPER

’4

_—PROVIDE MIN 2 FAN
DIA’'S OF STRAIGHT
DUCT RUN BEFORE ANY

TRANSITIONS OR TURNS

— UNION

—NEOPRENE PAD

,—sﬁ

—STRAINER WITH BLOWDOWN

—FLEXIBLE DUCT CONNECTIONS

TYPICAL VERTICAL WATER
TO AIR HEAT PUMP

4 NOMINAL CONCRETE

HOUSEKEEPING PAD (TYP)

VERTICAL HEAT PUMP PIPING

DIAGRAM AND INSTALLATION DETAIL

NO SCALE

CAULK WITH
NON—-HARDENING

CAULK WITH
NON—-HARDENING
SEALANT

<

SEALANT ANGLE
CLOSURES
FINISH INSULATION
b e o
LN AT
DUCT
INSULATION I FLASHING
LSS NN,
< DuCT < |
| <
sossssvvii e
/ I CAULK WITH
DUCT NON—HARDENING
INSULATION _ SEALANT
A DUCT
INSULATION

BATT TYPE
INSULATION

ANGLE
CLOSURES

VERTICAL OR HORIZONTAL (NON FIRE RATED

ASSEMBLY) DUCT PENETRATION DETAIL

NO SCALE

VENT CAP
COORDINATE WITH
BOILER MANUFACTURER

STORM COLLAR
WITH SEALANT

—

FLASHING —\/
ROOF —’\\\/

pr—

LA

\

\

2'-0" MIN. ABOVE
HIGHEST POINT OF
ROOF WITH IN A
10'-0" RADIUS

\ w—

vIo

rei

T VENTILATED THIMBLE

TYPE "B” DOUBLE
WALL GAS VENT

FLUE THRU ROOF DETAIL

NO SCALE

PIPING SHALL BE SUPPORTED ON 2" STATIC DEFLECTION SPRING AND NEOPRENE VIBRATION ISOLATION
HANGERS AS PER THE SPECIFICATION WITHIN THE EQUIPMENT ROOM, OR FOR A DISTANCE OF 50 FEET FROM
THE EQUIPMENT, WHICHEVER IS GREATER.

&

1” DRAIN CONNECTION

ROUTE 1" DRAIN PIPING

TO NEAREST DRAIN\

DRAIN PAN LIP
SHALL BE FOLDED

AND CRIMPED\

B M R

IN LINE
CIRCULATION
PUMP

5y

( F F

\\—DOUBLE SPHERE
NEOPRENE FLEX
CONNECTORS

IN-LINE PUMP ISOLATION DETAIL

NO SCALE

CONSTRUCTION DRIP
PAN FROM 24 GA.

COIL WIDTH + 12" EACH SIDE

N e STAINLESS STEEL
CROSS BREAK PAN TO

5 l N T sLope Towaros 1
o \\ DRAIN CONNECTION.
8 l
= AN
3 l \
£
| h
y l
. AN
S N

| AN

| \

N

COIL WIDTH + 12" EACH SIDE
OR SIZE AS SHOWN ON FLOOR PLAN

PLAN

CAULK CORNERS
TO MAKE WATERPROOF

2" HIGH DRIP
/ PAN LIP (TYP)

BOTTOM or/
/ DRAIN PAN

SECTION

ELECTRICAL EQUIPMENT OVER HEAD DRIP PAN DETAIL

NO SCALE
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ABOVEGROUND HVAC PIPE & ACCESSORY INSULATION APPLICATION
SCHEDULE ABOVEGROUND HVAC PIPING & VALVE APPLICATION SCHEDULE
INSULATION “{‘.I.E'Z'éé)& THICKNESS FIELD-APPLIED JACKET MATERIAL MATERIAL CONNECTION ISOLATION VALVES
o |z >
é ~ - = a2 a2 —~ g 5 .
LJ LJ o
S £ls|E AR = |8 o | 2
& celelsladl|ladl & | w il e z | E
< HlE|E(E[E [ o |3 =0 =
o4 a o o 172 17 172 o o L S [aa]
o [e) Q [®] ] ] f=) o [a4 = — w
S Sl1ele|ldlgl|lg|als|la|la|l2ls|l¥]|alz = | &
5 tle2(2le|2|2]|gs|(2]|2|2]|¢E Z S|a|3 J|l2|3|®
o z PPESZE(NCHES) | S | = [ = | S| S| 3| 8| 3|&8|¥|~F|2|85|E|¥|S|8]| x| S| KEYEDNOTES
g = o | . 2 . HEATING HOT WATER SUPPLY & RETURN - MIN. WORKING PRESS. & TEMP. 125 PSIG AT 200 DEG F
| ~ | =
@ 3|2 <3 I = I UP TO 2 X x | x x | x | x
g g8 °| > o Wl ]E
uls|al8lelEl=]|3]2 212|232 2-1/2 10 4 X x | x X D
= [T} ] (&)
dlelzlg|E|l8|3|32|512|212 |2 |« nows 6108 X X X | X X D
INDOOR PIPE SYSTEM AND SIZE (INCHES) HEAT PUMP LOOP - MIN. WORKING PRESS. & TEMP. 126 PSIG AT 200 DEG F
HEAT PUMP LOOP SUPPLY & RETURN 1| 1 X X A UP TO 2 X X | X X | x| X
HEATING HOT WATER SUPPLY & RETURN 200 DEG F AND LOWER 2-1/2'70 4 X X X | X X A
3 AND SMALLER 1 X X A 6108 X X X | X X A
GENERAL NOTES
4 AND LARGER 1.5 X X A

GENERAL NOTES

1. ’X’ OR THICKNESS IN INCHES INDICATES ACCEPTABLE SELECTION. IF MORE THAN ONE SELECTION IS INDICATED, CONTRACTOR MAY SELECT FROM
THOSE INDICATED SELECTIONS.
2. INSULATE PIPING WITHIN AIR HANDLING EQUIPMENT THE SAME AS INDOOR PIPING. PROVIDE ALUMINUM OR STAINLESS STEEL JACKET.

KEYED NOTES

A. PROVIDE FIELD APPLIED JACKET FOR PIPING EXPOSED IN EQUIPMENT ROOMS, STORAGE ROOMS, JANITORS CLOSETS, RECEIVING ROOMS, TEST AREAS, CIRCULATION
AREAS AND SUCH AREAS SUBJECT TO DAMAGE WITHIN 10 FEET (3 METERS) OF FINISHED FLOOR.

B. PROVIDE MANUFACTURER'S RECOMMENDED PROTECTIVE COATING FOR FLEXIBLE ELASTOMERIC THERMAL INSULATION.

C. STEAM AND CONDENSATE PIPING JACKET SHALL BE STUCCO EMBOSSED.

D. PIPING WITHIN ENERGY RECOVERY UNITS SHALL BE TYPE 304 STAINLESS STEEL, SMOOTH; 0.010 INCH THICK. SEAMS AND JOINTS CAULKED WITH CHEMICALLY RESISTANT

SEALER.

HANGER OR SUPPORT TYPE SHIELD TYPE
| gl |5 |¢
'—
15|z 2 -
=|ls|=|2]|z 2
o ox = © e [&]
[=] Ll = n w [=] B
z|ls| 2 a | 2| ¢
=222 2|=|2|E
] (L) Q o &5 L = a
AR EHHEHEE
w | & <
HlEl8|5|z|l2|E|z|Y
Clels|2|l3sle|s]|e|z
(] (] (] (] (] (] (] (] _Il
= I I I I I I S
=
glalg|lg|a|a|lg|g]|k
METAL PIPE TYPE & SIZE = = = = = = = = &= | KEYED NOTES
UNINSULATED SINGLE PIPE
UP TO 2 INCH| X X
2-1/2 INCH TO 4 INCH| X X
6 INCH TO 8 INCH|] X
INSULATED SINGLE COLD PIPES
UP TO 2 INCH] X X X X 1A
2-1/2 INCH TO 4 INCH| X X
6 INCH TO 8 INCH|] X X
INSULATED SINGLE HOT PIPES
UP TO 2 INCH] X X X X X |A C
2-1/2 INCH TO 4 INCH X X X X X X 1B, C
6 INCH TO 8 INCH X X X X X X 1B, C
GENERAL NOTES

X" INDICATES APPROVED HANGER OR SUPPORT ELEMENTS. IF MORE THAN ONE HANGER OR SUPPORT ELEMENT

IS INDICATED, SELECTION FROM APPROVED ELEMENTS IS CONTRACTOR'S OPTION.

REFER TO HANGER AND SUPPORT SECTION FOR APPROVED MANUFACTURERS.

HANGERS AND SUPPORTS USED FOR FIRE PROTECTION SERVICES SHALL BE UL LISTED OR FMG APPROVED.

HANGER ELEMENTS IN CONTACT WITH BARE COPPER PIPE SHALL BE COPPER PLATED, PLASTIC COATED, FELT

LINED, OR USE MANUFACTURED COPPER TUBE ISOLATORS.

REFER TO INDIVIDUAL PIPING SPECIFICATION SECTIONS FOR HANGER SPACING.

MULTIPLE PARALLEL COLD PIPES MAY BE TRAPEZE SUPPORTED FROM BELOW USING U-BOLTS OR STRUT CLAMPS

AND THERMAL HANGER SHIELDS. REFER TO KEYED NOTE A.

MULTIPLE PARALLEL COLD PIPES MAY BE TRAPEZE SUPPORTED FROM ABOVE USING STANDARD HANGER ELEMENTS

INDICATED FOR SINGLE COLD PIPES.

8. MULTIPLE PARALLEL HOT PIPES MAY BE TRAPEZE SUPPORTED FROM BELOW USING ROLLER ELEMENTS AND
THERMAL HANGER SHIELD OR INSULATION PROTECTION SADDLE. REFER TO KEYED NOTES B AND C.

9. MULTIPLE PARALLEL HOT PIPES MAY BE TRAPEZE SUPPORTED FROM ABOVE USING STANDARD ROLLER HANGERS
INDICATED AND THERMAL HANGER SHIELD OR INSULATION PROTECTION SADDLE. REFER TO KEY NOTES B AND C.

10. REFER TO INDIVIDUAL PIPING SPECIFICATION SECTIONS FOR ADDITIONAL SYSTEM SPECIFIC HANGER APPLICATIONS.

—y

A SN o S RN

~

KEYED NOTES

A. USE THERMAL HANGER SHIELD ON TRAPEZE SUPPORTED INSULATED PIPE TO PREVENT CRUSHING OF INSULATION.

B. USE THERMAL HANGER SHIELD DESIGNED FOR USE ON ROLLER SUPPORTS FOR INSULATED HOT PIPE .

C. USE TYPE 39 PROTECTION SADDLES IF INSULATION WITHOUT VAPOR BARRIER IS INDICATED. FILL INTERIOR VOIDS
WITH INSULATION MATCHING ADJOINING INSULATION.

SELECT FROM THOSE INDICATED SELECTIONS.

1. 'X’ INDICATES ACCEPTABLE SELECTION. IF MORE THAN ONE SELECTION IS INDICATED FOR A PIPING SYSTEM, CONTRACTOR MAY

2. DISSIMILAR-METAL PIPING JOINTS: CONSTRUCT JOINTS USING DIELECTRIC FITTINGS COMPATIBLE WITH BOTH PIPING MATERIALS. IF A BRONZE
VALVE CONNECTS THE DISSIMILAR METALS NO FURTHER DIELECTRIC ISOLATION IS REQUIRED.

a. NPS 2 AND SMALLER: USE BRASS COUPLING, NIPPLE, OR UNION.

b. NPS 2-1/2 AND LARGER: USE DIELECTRIC FLANGE KITS.
3. USE UNIONS OR FLANGES AT VALVE AND EQUIPMENT CONNECTIONS.

4. HVAC EQUIPMENT DRAINS, VENTS, SAFETY VALVE PIPING, BLOWDOWN PIPING AND THE LIKE SHALL BE SAME PIPING MATERIAL AS ASSOCIATED

PIPING SYSTEM.
5. GROOVED END VALVES MAY BE USED WITH GROOVED PIPING.

KEYED NOTES

A. GROOVED FITTINGS, JOINTS, AND COUPLINGS, IF INDICATED AS AN ACCEPTABLE SELECTION, MAY BE USED IN ACCESSIBLE LOCATIONS

FOR THIS PIPING SYSTEM ONLY.
B. BALL VALVE WITH 250 PSIG STEAM TRIM.
C. BALL VALVE WITH 150 PSIG STEAM TRIM.

D. GROOVED FITTINGS, JOINTS AND COUPLINGS MAY BE USED IN MECHANICAL ROOMS ONLY.

SCHEDULES GENERAL NOTES:

TYPICAL FOR ALL SCHEDULE SHEETS:

1. REFER TO ELECTRICAL STANDARD SCHEDULES, ONE LINE DIAGRAM AND PANEL
SCHEDULES FOR ADDITIONAL ELECTRICAL INFORMATION

2. PROVIDE THE FOLLOWING FACTORY-WIRED ELECTRICAL OPTIONS/ACCESSORIES WHERE
INDICATED IN SCHEDULE:

A — NON-FUSED DISCONNECT SWITCH

B — UNIT SHALL BE SINGLE POINT ELECTRICAL CONNECTION WITH FACTORY
INSTALLED DISCONNECTING MEANS AND ALL REQUIRED STARTERS AND
CONTROLS

C — SERVICE RECEPTACLE

D — FUSED DISCONNECT SWITCH

E — COMBINATION STARTER

F — UNIT SHALL HAVE (2) SINGLE POINT CONNECTIONS WITH FACTORY INSTALLED
DISCONNECTING MEANS AND ALL REQUIRED STARTERS AND CONTROLS. (1)
CONNECTION SHALL BE FOR CONDENSING SECTION AND (1) CONNECTION
SHALL BE FOR THE REMAINDER OF THE UNIT.

3. FOR MODULATION/CONTROL TYPE COLUMN, "VFC" INDICATES VARIABLE FREQUENCY
CONTROLLERS, "AUTO” INDICATES AUTOMATIC OPERATION (CONTROLLED BY
TEMPERATURE CONTROLS OR SELF CONTAINED CONTROLS), "MANUAL” INDICATES
HAND OPERATION.

4. IF VARIABLE FREQUENCY CONTROLLERS ARE INDICATED TO BE PROVIDED AND ARE
NOT INSTALLED INTEGRAL TO THE UNIT, VARIABLE FREQUENCY CONTROLLERS SHALL
BE SUPPLIED BY THE MECHANICAL CONTRACTOR (UNLESS OTHERWISE NOTED) AND
INSTALLED BY THE ELECTRICAL CONTRACTOR INCLUDING THE LINE SIDE AND LOAD
SIDE WIRING TO THE MOTOR AND INCLUDING MISCELLANEOUS STEEL REQUIRED FOR
THE SUPPORT AND MOUNTING OF THE VFC. REFER TO FLOOR PLANS FOR
LOCATION.

5. WHERE EQUIPMENT IS INDICATED TO HAVE A SINGLE POINT ELECTRICAL CONNECTION,
THAT EQUIPMENT SHALL COME COMPLETE WITH FACTORY INSTALLED STARTERS,
MOTOR OVERLOAD PROTECTION, CONTACTORS, FUSING AND ALL NECESSARY
INTERNAL WIRING AND CONTROLS. PROVIDE A FACTORY MOUNTED UNIT
DISCONNECTING MEANS WHERE THE ELECTRICAL CONTRACTOR SHALL MAKE SINGLE
POINT CONNECTION. INSTALL PACKAGED EQUIPMENT SUCH THAT THE ELECTRICAL
CONNECTION AND CONTROLS ARE ACCESSIBLE AND HAVE CLEARANCES MEETING THE
NATIONAL ELECTRICAL CODE.

6. WHERE PACKAGED EQUIPMENT IS PROVIDED, NAMEPLATE MUST INDICATE MAXIMUM
OVERCURRENT PROTECTION BY HACR RATED CIRCUIT BREAKERS OR FUSES. IF FUSE
PROTECTION ONLY IS INDICATED, PROVIDE A FUSIBLE DISCONNECT AND FUSES WITH
THE UNIT.

7. WHERE EQUIPMENT IS DESIGNATED BY MANUFACTURER AND MODEL NUMBER, THIS IS
THE BASIS OF DESIGN. IF THE CONTRACTOR ELECTS TO PROVIDE EQUIPMENT BY
OTHER SPECIFIED MANUFACTURERS OR PROPOSED ALTERNATE EQUIPMENT BY THE
BASIS OF DESIGN MANUFACTURER, THE CONTRACTOR SHALL BE RESPONSIBLE FOR
ANY REVISIONS TO ELECTRICAL REQUIREMENTS, STRUCTURAL LOADING, OR
ARCHITECTURAL APPURTENANCES AND SHALL INCLUDE THE COST OF SUCH
REVISIONS IN HIS BID.

8. WHERE EQUIPMENT IS SCHEDULED TO INCLUDE A SERVICE RECEPTACLE, PROVIDE A
FACTORY MOUNTED SERVICE RECEPTACLE WITH APPROPRIATE FUSES AND
TRANSFORMERS CONNECTED ON THE LINE SIDE OF THE UNIT DISCONNECT. PROVIDE
A NAMEPLATE ON THE DISCONNECT SWITCH INDICATING THE PRESENCE OF LIVE
POWER TO THE SERVICE RECEPTACLE WHEN HE UNIT DISCONNECT IS IN THE OFF
POSITION.

9. SIZE ALL EQUIPMENT FEEDERS BASED ON THE LISTED MOP (MAXIMUM OVERCURRENT
PROTECTION). REFER TO THE FEEDER AND BRANCH CIRCUIT SIZING SCHEDULE ON
THE ELECTRICAL STANDARD SCHEDULES SHEET.

DUCT SYSTEM INSULATION APPLICATION SCHEDULE

INSULATION MATERIAL & THICKNESS FIELD
(INCHES) APPLIED
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DUAL-SERVICE HEATING AND COOLING PUMPS 2 1 2 3 X X
HEAT RECOVERY PUMPS 2 1.5 1 2 X X
STEAM CONDENSATE & BOILER FEEDWATER PUMPS 2 3 3 X X
DOMESTIC HOT, COLD, AND CHILLED WATER HYDROPNEUMATIC TANKS 1 1 1 1 1 1.5 A
CHILLED WATER, CLOSED LOOP CONDENSER WATER, DUAL—SERVICE HEATING AND COOLING : 1 : 1 : 2 X x A
WATER, AND HEAT RECOVERY WATER AIR SEPARATORS
HEATING WATER AIR SEPARATORS 2 2 3 3 X X

INSULATION MATERIAL & THICKNESS FELD
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DUCT SYSTEMS LOCATED INDOORS
SUPPLY AIR, EXCEPT AS NOTED BELOW 1.5 A
RECTANGULAR SUPPLY AIR IN MECHANICAL ROOMS 1.5
RETURN AIR IN UNVENTED ATTICS ABOVE INSULATED CEILINGS 15
RETURN AIR IN UNVENTED ATTICS ABOVE INSULATED CEILINGS (WHERE IECC APPLIES) 2
RECTANGULAR RETURN AIR IN MECHANICAL EQUIPMENT ROOMS 15
ROUND RETURN AIR IN MECHANICAL ROOMS 15
OUTSIDE AIR AND MIXED AIR, EXCEPT AS NOTED BELOW 15
RECTANGULAR OUTSIDE AIR AND MIXED AIR IN MECHANICAL ROOMS 1.5
ROUND OUTSIDE AIR AND MIXED AIR IN MECHANICAL ROOMS 15
OUTSIDE AIR INTAKE, RELIEF AR AND EXHAUST AIR PLENUMS ADJACENT TO EXTERIOR
LOUVERS 1.5

PLENUMS, DUCTS, AND DUCT ACCESSORIES NOT REQUIRING INSULATION:
FIBROUS-GLASS DUCTS

DOUBLE—WALL METAL DUCTS WITH INSULATION OF SUFFICIENT THICKNESS TO COMPLY WITH ENERGY CODE AND ASHRAE/IESNA 90.1 — 2007
METAL DUCTS WITH DUCT LINER OF SUFFICIENT THICKNESS TO COMPLY WITH ENERGY CODE AND ASHRAE/IESNA 90.1 — 2007

EXPOSED SUPPLY DUCT IN CONDITIONED SPACE SERVED BY THAT SYSTEM
FABRIC SUPPLY DUCTS

FACTORY-INSULATED FLEXIBLE DUCTS

FACTORY—INSULATED PLENUMS AND CASINGS

FLEXIBLE CONNECTORS

VIBRATION-CONTROL DEVICES

FACTORY-INSULATED ACCESS PANELS AND DOORS

GENERAL NOTES

1. 'X’ OR THICKNESS IN INCHES INDICATE ACCEPTABLE SELECTION. IF MORE THAN ONE SELECTION IS INDICATED FOR A DUCT SYSTEM, CONTRACTOR MAY SELECT FROM

THOSE INDICATED SELECTIONS.

2. REFER TO METAL DUCT SECTION OF SPECIFICATIONS FOR DUCT LINING AND DOUBLE—WALL INSULATED DUCT.
3. REFER TO HVAC CASINGS SECTION OF SPECIFICATIONS FOR DOUBLE-WALL INSULATED PLENUMS.

KEYED NOTES

A. INCLUDE INSULATION AROUND DUCT MOUNTED COILS AND AIR TERMINAL UNIT COILS.

B. NUMBER OF LAYERS AND TOTAL INSULATION THICKNESS AS RECOMMENDED BY SELECTED MANUFACTURER.

C. DOES NOT APPLY TO PREFABRICATED, ZERO-CLEARANCE GREASE DUCT.

D. PROVIDE MANUFACTURER’S RECOMMENDED PROTECTIVE COATING FOR FLEXIBLE ELASTOMERIC THERMAL DUCT INSULATION.
E. INSULATE DUCTWORK IN CRAWLSPACES, VENTILATED ATTICS, AND PARKING GARAGES HAVING NATURAL OR MECHANICAL VENTILATION THE SAME AS OUTDOOR DUCTWORK.

GENERAL NOTES

1. 'X" OR THICKNESS IN INCHES INDICATE ACCEPTABLE SELECTION. IF MORE THAN ONE SELECTION IS INDICATED FOR A SYSTEM, CONTRACTOR MAY SELECT FROM

THOSE INDICATED.
2. REFER TO SPECIFICATIONS FOR FACTORY INSULATED EQUIPMENT.

KEYED NOTES

A. FIELD APPLIED JACKETS NOT REQUIRED FOR FLEXIBLE ELASTOMERIC INSULATION.
B. SELECT INSULATION THICKNESS TO PROVIDE MINIMUM R—-VALUE OF 12.5.

DUCT SYSTEM APPLICATION SCHEDULE

DUCT MATERIAL
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AIR SYSTEMS S22l | 8| F | |c]lEclalalal|le|dS| =] 8] 9 | = | KEYED NOTES
SUPPLY AIR WITHOUT TERMINAL UNITS X 2|1 A s
RETURN AIR WITHOUT TERMINAL UNITS X 2]l Al s
EXHAUST AR WITHOUT TERMINAL UNITS X 2]l A >s
AR TRANSFER DUCT X 2|1 A5
OUTSIDE AIR AND MIXED AR DUCT X 6| A ]| 5
OUTSIDE AIR, RELIEF AIR AND EXHAUST AR X INE

PLENUMS ADJACENT TO EXTERIOR LOUVERS

GENERAL NOTES

1. 'X’ INDICATES ACCEPTABLE SELECTION. IF MORE THAN ONE SELECTION IS INDICATED FOR A DUCT SYSTEM, CONTRACTOR MAY SELECT FROM THOSE INDICATED SELECTIONS.
2. 4 X 1 PVC—COATED GALVANIZED STEEL: FACTORY—APPLIED PVC COATINGS SHALL BE 4 MILS (0.10 MM) THICK ON EXTERIOR SHEET METAL SURFACES OF
DUCTS AND FITTINGS EXPOSED TO CORROSIVE CONDITIONS AND MINIMUM 1 MIL (0.025 MM) THICK ON INTERIOR SURFACES.
3.1 X 4 (4 X 1 REVERSE COATED) PVC—COATED GALVANIZED STEEL: FACTORY—APPLIED PVC COATINGS SHALL BE 4 MILS (0.10 MM) THICK ON INTERIOR
SHEET METAL SURFACES OF DUCTS AND FITTINGS EXPOSED TO CORROSIVE CONDITIONS AND MINIMUM 1 MIL (0.025 MM) THICK ON EXTERIOR SURFACES.
4. 4 X 4 PVC-COATED GALVANIZED STEEL: FACTORY-APPLIED PVC COATINGS SHALL BE 4 MILS (0.10 MM) THICK ON SHEET METAL SURFACES OF DUCTS
AND FITTINGS EXPOSED TO CORROSIVE CONDITIONS AND 4 MILS (0.10 MM) THICK ON OPPOSITE SURFACES.

KEYED NOTES

A. SCREWS, DAMPERS, OR PROJECTIONS OF ANY TYPE ON INTERIOR OF DUCT SURFACE ARE PROHIBITED.

B. DUCT SHALL BE LINED WITHIN 25 FEET UPSTREAM OF FANS.
C. ALL WELDED CONSTRUCTION.
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%E NO;:';EAL FAN LOOP WATER COOLING MODE (85F ENT. WATER TEMP.) HEATING MODE (70F ENT. WATER TEMP.) COMPRESSORS FILTER ELECTRICAL MODEL NO. REMARKS
(TONS) |ARFLOW| ESP_ | WP | FLOW |FLUD TYPE |MAX WP.D. AR TOTAL | SENS. | THR | MINIMUM AR TOTAL THA | MINMUM | NO. OF [ NOMBER | RLA | LRA | o oo [ FICER | MERV | CLEAN | DIRTY | VOLTS | PHASE | FLA | WOP OPTIONS/
M| IN. W GPM FT. HEAD cAPACITY | caPicTY | MBH | FULL capaciy | wBH | cop. | cowp. | oF EA. EA. TYPE FALTER | FILTER ACCESSORIES
E-q\r-T- L-@T- MBH MBH LOAD E-q\r-T- L-@T- MBH STAGES P.D. P.D. AIR & DIRT SEPARATOR SCHEDULE
EER.
—— INLET/OUTLET MAX PR’E‘QQ‘URE OPERATING
HP-A 1 340 04 |1/10] 30 PG30 1157 |75.0/63.0|53.5/51.3| 111 7.9 14.0 13.1 70 1.4 15.2 12.1 4.8 1 1 4.7 250 | HORIZONTAL | pry 0.25 0.5 208 1 5.6 15 —- WGSHO121 '?PE S|Z)E SYS(TCE;*M;LOW DROP CLEAN V&G's-')T TYPE MODEL NUMBER
HP-B 15 440 04 |1/3] 38 PG30 703 |75.0/63.0|53.9/516 | 14.0 10.1 17.4 154 | 70 110.3 19.3 15.6 5.3 1 1 5.6 20.0 | HORIZONTAL T:v'm’ 0.25 0.5 208 1 8.4 15 — WGSHO151
4 220 6.0 186 HIGH VELOCITY / AR & DIRT VHN 400 FA
HP—C 2 700 04 |1/3] 60 PG30 6.56 | 75.0/63.0]520/507| 23.9 175 | 202 | 155 | 70 107.7 28.7 22.9 5.0 1 2 117 | 583 | HORIZONTAL Tv'm’ 0.25 0.5 208 1 147 | 25 — WGTH0261 o
oW 1. MODEL NUMBERS ARE SPIROTHERM UNLESS OTHERWISE NOTED.
HP=D 25 1000 o5 |1/5| 75 PG30 954 |750/63.0]550/525| 205 277 | 37 | 142 | 70 103.5 36.4 20.0 49 1 2 8.7 58.0 verTcAL | THROW 0.25 05 208 3 137 | 20 —— WGTV0321 5 SEPARATOR FLANGE CONNECTION MUST BE A MINIMUM OF THE PIPE DIAMETER SIZE OF WHICH THE SEPARATOR IS INSTALLED.
HP—E 2.5 1000 06 |1/2| 75 PG30 954 |75.0/63.0]|55.0/525| 295 277 | 37 | 142 | 70 103.5 36.4 29.0 4.9 1 2 8.7 580 | HORIZONTAL Tv'm’ 0.25 0.5 208 3 137 | 20 — WGTHO321
HP—F 3 940 06 |1/2| 90 PG30 1218 | 75.0/63.0| 51.4/49.4 | 350 238 | 426 | 158 | 70 113.0 438 35.3 5.1 1 2 1.6 | 730 | HORIZONTAL Tv'm’ 0.25 0.5 208 3 166 | 30 — WGTHO381
HP-G 4 1400 0.7 |3/4| 120 PG30 9.03 |75.0/63.0|542/516 | 445 16 | 547 | 149 | 70 106.5 55.5 43.9 48 1 2 140 | 831 VERTICAL Tv'm’ 0.25 0.5 208 3 273 | 35 — WGTV0491
HP—H 5 1750 0.7 1| 150 PG30 1382 |75.0/630]535/512| 575 | 408 | 703 | 153 | 70 | 109.4 74.9 50.1 47 1 2 165 | 1100 | VERTICAL T‘m’ 0.25 0.5 208 3 259 | 45 — WGTVOB41
1. REFER TO SCHEDULES GENERAL NOTES.
2. MODEL NUMBERS ARE DAIKIN UNLESS OTHERWISE NOTED
3, FLUID TYPE: W = WATER, PGXX = PROPYLENE GLYCOL SOLUTION XX PERCENTAGE OF GLYCOL, EGXX = ETHYLENE GLYCOL SOLUTION XX PERCENTAGE OF GLYCOL.
4. INTERNAL STATIC PRESSURE VALUE SHALL INCLUDE WET COIL PRESSURE DROP, EXTERNAL PRESSURE INCLUDES DIRTY FILTER PRESSURE DROP AS SCHEDULED.
5. PROVIDE HEAT PUMP LOOP MOTORIZED ISOLATION VALVE.
UNIT NUMBER OF AGA | CONDENSING] _ NON | PRESSURE MODULATION / MODEL REMARKS
IDENTIFICATION |~ CONTROL FUEL INPUT AGA | CONDENSING| RATING DIMENSIONS WATER CONTROL TYPE ELECTRICAL NUMBER
HEAT PUMP APPLICATION SCHEDULE STAGES TYPE INLET PRESSURE | MBR - OUTEUT - AGA PSIG LENGTH WDTH HEIGHT | EWT. [ LW.T.| FLOW | WP.D. VOLTS | PHASE | FLA | OPTIONS/
AT GAS TRAIN . Tl v | oM | FT ACCESSORIES
UNIT LOCATION | TYPE | AREA SERVED | AR FLOW | OUTSIDE AR | RETURN AR REMARKS INCH W.C.
IDENTIFICATION CFM FLOW CFM | FLOW CFM B-1 5:1 TURNDOWN | NATURAL GAS 3.5-14 399 371 347 125 365 21 52 70 | 100 | 25 FULL MODULATION 120 1 <8 - MACH CM—399
B2 5:1 TURNDOWN | NATURAL GAS 3.5-14 399 371 347 125 36.5 21 52 70 | 100 | 25 5 FULL MODULATION 120 1 <8 —__ MACH CM—399
NOTE:
1. REFER TO SCHEDULES GENERAL NOTES.
2. MODEL NUMBERS ARE PATTERSON—KELLEY UNLESS OTHERWISE NOTED.
HP—1 108 F 107 940 90 850 5—WAY VALVE 3. PROVIDE BOILER WITH CONDENSATE NEUTRALIZATION TANK ASSEMBLY.
HP—2 108 c 109 700 70 630 3-WAY VALVE
HP—3 m c 102 700 70 630 3-WAY VALVE
HP—4 12 D 120 1000 100 900 3-WAY VALVE
HP-5 136 A 133 340 5 335 3-WAY VALVE
HP—6 12 H 118 1750 155 1595 3-WAY VALVE PUMP SCHEDULE
Hp—7 12 " 19 1750 155 1595 S_WAY VALVE UNIT SYSTEM LOCATION TYPE | COUPLING TYPE| WATERFLOW | FLUD COLDEST | PUMP HEAD | OVERLOAD GPM| MINIMUM MODULATION,/ MODEL NUMBER| _ REMARKS
IDENTIFICATION |~ SERVED GPM TYPE SYSTEM FT. EFFICIENCY MOTOR CONTROL TYPE ELECTRICAL
HP-8 205 F 206 940 135 805 3-WAY VALVE OPERATING % BHP HP RPM VOLTS PHASE | oPTIONS/
TEMl;.U JPFOR ACCESSORIES
HP—9 205 E 206 1000 135 865 3-WAY VALVE ML
HP—10 209 ¢ 219 1400 140 1260 S-WAY VALVE CP—1 BOILER B-1 | BOILER ROOM IN-LINE CLOSE 25 PG30 100 15 Ve e | 627 o6 | 1/3 | 1725 AUTO 208 3 - 1.25A8
HP—11 209 H 219 1750 155 1595 3-WAY VALVE o T2ohE
) BOILER B-2 |  BOILER ROOM IN—LINE CLOSE 25 PG30 100 15 oviriorone | 627 0.16 1/3 | 1725 AUTO 208 3 — 229
HP—12 220 A 224 340 5 335 3-WAY VALVE
HP-13 209 G 212 1400 140 1260 3—WAY VALVE 1. REFER TO SCHEDULES GENERAL NOTES.
2. MODEL NUMBER ARE BELL & GOSSETT UNLESS OTHERWISE NOTED.
HP—14 H 1750 150 1600 3_WAY VALVE 3. FLUID TYPE: W = WATER, PGXX = PROPYLENE GLYCOL SOLUTION XX PERCENTAGE OF GLYCOL, EGXX = ETHYLENE GLYCOL SOLUTION XX PERCENTAGE OF GLYCOL.
HP—15 105 B 105 440 50 390 3-WAY VALVE
UNIT SYSTEM TYPE ARFLOW [ T.SP. IN.] _ RPM CLASS | ARRANGEMENT MOTOR MODULATION,/ MODEL REMARKS
BHP HP RPM | DRIVE TYPE VOLTS | PHASE OPTIONS,/ UNIT RADIATED Lw BY OCTAVE BAND UNIT INLET Lw BY OCTAVE BAND
ACCESSORIES
63 HZ 125 HZ 250 500 1000 2000 HZ | 4000 HZ | 8000 HZ 63 HZ 125 HZ 250 500 1000 2000 HZ | 4000 HZ | 8000 HZ
(DB) (DB) HZ HZ HZ (DB) (DB) (DB) (DB) (DB) HZ HZ HZ (DB) (DB) (DB)
(DB) (DB) (DB) (DB) (DB) (DB)
IF—1 HEAT PUMPS | CENTRIFUGAL | 300 0.5 1631 1 INLINE 0.06 1/10 1725 DIRECT AUTO 120 1 — 71 77 66 57 54 51 46 # 70 75 72 63 59 57 52 45 SQ-85-VG
IF-2 HEAT PUMPS | cENTRIFUGAL | 450 | 0.5 1521 1 INLINE 0.04 1/10 1725 DIRECT AUTO 120 1 — 62 73 64 55 53 50 48 39 61 71 70 61 58 56 54 43 SQ-85-V6
1. REFER TO SCHEDULES GENERAL NOTES.
2. MODEL NUMBERS ARE GREENHECK UNLESS OTHERWISE NOTED.
GRAVITY DWV
MATERIAL PRESSURE CONNECTIONS CONNECTIONS ISOLATION VALVES
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ABOVEGROUND FUEL GAS - MIN. WORKING PRESS.: 100 PSIG
UP TO 2 X x | x X E
2-1/2 70 3 X X X X E
4 70 10 X X X X E
12 AND LARGER X X X X E
UNDERGROUND FUEL GAS - MIN. WORKING PRESS.: 100 PSIG
1/2 70 12 X X F
ALL SIZES X X

GENERAL NOTES

1. 'X" INDICATES ACCEPTABLE SELECTION.

SELECT FROM THOSE INDICATED SELECTIONS.
2. DISSIMILAR-METAL PIPING JOINTS: CONSTRUCT JOINTS USING DIELECTRIC FITTINGS COMPATIBLE WITH BOTH PIPING MATERIALS.

a. NPS 2 AND SMALLER: USE DIELECTRIC NIPPLE/WATERWAY.
b. NPS 2-1/2 AND LARGER: USE DIELECTRIC FLANGE KITS.

3. USE UNIONS OR FLANGES AT VALVE AND EQUIPMENT CONNECTIONS.
4. PLUMBING EQUIPMENT DRAINS, VENTS, SAFETY VALVE PIPING, BLOWDOWN PIPING AND THE LIKE SHALL BE SAME PIPING MATERIAL AS ASSOCIATED

PIPING SYSTEM.
5. GROOVED END VALVES MAY BE USED WITH GROOVED PIPING.

KEYED NOTES

IF MORE THAN ONE SELECTION IS INDICATED FOR A PIPING SYSTEM, CONTRACTOR MAY

A. GROOVED AND PRESSURE SEALED FITTINGS, JOINTS, AND COUPLINGS, IF INDICATED AS AN ACCEPTABLE SELECTION, MAY BE USED IN ACCESSIBLE LOCATIONS
ONLY FOR THIS PIPING SYSTEM.

MTMoO O

. JOINTS ARE NOT PERMITTED ON UNDERGROUND WATER PIPING.
. USE CAST IRON DRAINAGE PATTERN (DURHAM) FITTINGS.

. INSTALL IN CONTAINMENT JACKET, REFER TO SPECIFICATIONS.
USE STEEL WELDING FITTINGS AND WELDED JOINTS IN PLENUM CEILINGS. VALVES, FLANGES, OR UNIONS ARE PROHIBITED.
NO JOINTS ALLOWED UNDERGROUND.
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TEMPERATURE CONTROL - SYMBOLS LIST

HEMA YMBOL

SYMBOL DESCRIPTION

AA— AQUASTAT, STRAP ON BULB
cs CURRENT SWITCH
=N~ DAMPER - OPPOSED BLADE
G araray DAMPER — PARALLEL BLADE

DPT

DPS

CM

PEPPeeeeREN

NOTE: REFER TO MECHANICAL STANDARDS ON DRAWING MO.1 FOR ADDITIONAL SYMBOLS & ABBREVIATIONS THAT MAY BE USED ON TEMPERATURE CONTROL DRAWINGS.

DAMPER MOTOR
DIFFERENTIAL PRESSURE TRANSMITTER
DIFFERENTIAL PRESSURE SWITCH

FIRE ALARM SYSTEM, ADDRESSABLE CONTROL MODULE

FZ P \UN\U FREEZESTAT

GUARD FOR STAT OR SENSOR
HUMIDITY SENSOR, DUCT MOUNTED
LINE — ELECTRIC

LINE — PNEUMATIC

MOTOR STARTER

OCCUPANCY SENSOR
RELAY, ELECTRIC

SIGNAL — DDC/BAS, ANALOG INPUT
SIGNAL — DDC/BAS, ANALOG OUTPUT
SIGNAL — DDC/BAS, DIGITAL INPUT

SIGNAL — DDC/BAS, DIGITAL OUTPUT

SIGNAL — PACKAGED EQUIPMENT, ANALOG INPUT
SIGNAL — PACKAGED EQUIPMENT, ANALOG OUTPUT
SIGNAL — PACKAGED EQUIPMENT, DIGITAL INPUT

SIGNAL — PACKAGED EQUIPMENT, DIGITAL QUTPUT

ABBREVIATION LIST

WIRING SYMBOLS ( T.)
SYMBOL DESCRIPTION

SWITCH — 3 POSITION SELECTOR
HAND /OFF /AUTO

I
+\°
>

SWITCH — MANUAL SPST, NO

SWITCH - MANUAL SPST, NC

SWITCH — MANUAL SPDT

SWITCH — PRESSURE & VACUUM, NO

SWITCH — PRESSURE & VACUUM, NC

SWITCH — TEMPERATURE ACTUATED, NO

HEMATIC SYMBOLS (CONT.)
SYMBOL DESCRIPTION

oD [— SMOKE DETECTOR — DUCT MOUNTED

SD SMOKE DETECTOR — SPACE MOUNTED

S/s START/STOP RELAY

SPT STATIC PRESSURE TRANSMITTER

SP STATIC PRESSURE SENSOR OR PROBE

SW SWITCH

T :l:l TEMPERATURE SENSOR — RIGID ELEMENT IN WELL

T P\ U TEMPERATURE SENSOR — DUCT MOUNTED AVG ELEMENT
T/ TEMPERATURE SENSOR — DUCT MOUNTED RIGID ELEMENT
@ THERMOSTAT OR TEMPERATURE SENSOR

(AS DEFINED ON TC DRAWINGS)

XF TRANSFORMER
@ VALVE - 2 WAY CONTROL VALVE

XD

VALVE — 3 WAY CONTROL VALVE

VFC VARIABLE FREQUENCY CONTROLLER

WIRING SYMBOLS

COIL — MOTOR STARTER CONTACTOR

7O

COIL — EP OR SOLENOID VALVE

2
=

CONTACT — INSTANT OPERATING, NC

GROUND

MOTOR, SINGLE PHASE

\o\.,|_o%

CONTACT — INSTANT OPERATING, NO

TRANSFORMER

WIRE TERMINATION AT DEVICE

WIRE TO WIRE TERMINATION

WIRING NOT CONNECTED

++T35%$ﬁm{%0{ AL ?

WIRING TERM
ABBREVIATION ~ DESCRIPTION
SPST SINGLE POLE SINGLE THROW
SPDT SINGLE POLE DOUBLE THROW
DPST DOUBLE POLE SINGLE THROW
DPDT DOUBLE POLE DOUBLE THROW
NO NORMALLY OPEN
NC NORMALLY CLOSED

SWITCH — TEMPERATURE ACTUATED, NC

THERMAL OVERLOAD, SINGLE PHASE

NOTE: SOME SYMBOLS & ABBREVIATIONS SHOWN
MAY NOT APPLY TO THIS PROJECT.

ABBREVIATION  DESCRIPTION
ARV AUTOMATIC AR VENT
ACC AIR COOLED CONDENSER
ACCU AIR COOLED CONDENSING UNIT
AD ACCESS DOOR
AFF ABOVE FINISHED FLOOR
AHU AIR HANDLING UNIT
ALT ALTERNATE
AMP AMPERE
APD AR PRESSURE DROP
ASHRAE AMERICAN SOCIETY OF HEATING, REFRIGERATION
AUX AUXILIARY
BAS BUILDING AUTOMATION SYSTEM
c COMMON
CFM CUBIC FEET PER MINUTE
CH CHILLER
CHWP CHILLED WATER PUMP
CHWR CHILLED WATER RETURN
CHWS CHILLED WATER SUPPLY
CLG COOLING
CLP COMPUTER LOOP PUMP
CLR COMPUTER LOOP RETURN
CLS COMPUTER LOOP SUPPLY
€02 CARBON DIOXIDE
COND CONDENSATE
CONT CONTINUATION OR CONTINUED
CONTR CONTRACTOR
CONV CONVECTOR
Cos CENTRAL OPERATOR STATION
cP CIRCULATING PUMP
cT COOLING TOWER
CUH CABINET UNIT HEATER
cwW DOMESTIC COLD WATER
CWP CONDENSER WATER PUMP
CWR CONDENSER WATER RETURN
CWS CONDENSER WATER SUPPLY
DA DISCHARGE AIR
DAT DISCHARGE AIR TEMPERATURE
DB DRY BULB TEMPERATURE
DDC DIRECT DIGITAL CONTROL
DEG DEGREES
DMPR DAMPER
D/N DAY/NIGHT
DN DOWN
DPR DAMPER
DWG DRAWING
DWH DOMESTIC WATER HEATER
DX DIRECT EXPANSION
(€) EXISTING
EA EACH
EA EXHAUST AR
EAT ENTERING AR TEMPERATURE
ECUH ELECTRIC CABINET UNIT HEATER
EDB ENTERING DRY BULB
EF EXHAUST FAN
EFF EFFICIENCY
EHC ELECTRIC HEATING COIL
ELEC ELECTRICAL
SUN SHIELD NORTH
" QuTSIDE
OUTSIDE AR WALL
TEMP SENSOR
—®
@
OUTSIDE AR

HUMIDITY SENSOR /

OA SENSOR INSTALLATION DETAIL

ABBREVIATION

ERCP
ERU
EUH
EWB
EWT
EXH

‘F

F&B
FAS
FCU

HPLR
HPLS
HR
HTG

HVAC
HWH

HWHR
HWHS

HWR
HX

IAQ
IN

JC

KW
KWH

LBS/HR

MA
MAT
MAU
MAX
MBH
MCC
MECH
MEZZ
MFR
MIN
MISC
MMBH
M/S
MTD
MTR

MZ

THERMAL OVERLOAD CONTACTS — 3 PHASE
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1. THESE GENERAL NOTES SHALL BE APPLICABLE FOR ALL TC DRAWINGS. 14. TC CONTRACTOR SHALL COORDINATE ALL GRAPHICS PROVIDED AT THE BAS
FRONT—END SYSTEM WITH THE OWNER FOR POINT NAMING AND COLOR CONVENTIONS.

2. "PROVIDE” IS DEFINED AS "FURNISH AND INSTALL”.

15. TC CONTRACTOR SHALL BE RESPONSIBLE FOR ALL POWER SUPPLIES REQUIRED FOR TC

3. TC CONTRACTOR SHALL BE RESPONSIBLE TO COMPLY WITH ALL APPLICABLE CODES SYSTEM UNLESS OTHERWISE NOTED. REFER TO ELECTRICAL PANEL SCHEDULES FOR
AND STANDARDS. SPARE CIRCUITS OR CIRCUITS DEDICATED TO TEMPERATURE CONTROLS. COORDINATE

CIRCUIT USE WITH ELECTRICAL CONTRACTOR.

4, FOR TEMPERATURE CONTROL DRAWINGS ONLY: ALL DETAILED INFORMATION IDENTIFIED
WITH HEAVY LINE WEIGHT SHALL BE PROVIDED BY TC CONTRACTOR. ALL OTHER 16. TC CONTRACTOR SHALL VERIFY EXACT LOCATION OF ALL FIELD MOUNTED
INFORMATION IDENTIFIED WITH LIGHT LINE WEIGHT SHALL BE PROVIDED BY OTHER COMPONENTS.

TRADES.
17. THERMOSTATS AND SPACE TEMPERATURE SENSORS SHALL BE MOUNTED 4'—0" ABOVE

5. ALL CONTROL SCHEMATICS AND WIRING DIAGRAMS ARE FOR THE CLARIFICATION OF FINISHED FLOOR UNLESS NOTED OTHERWISE. PROVIDE GUARDS FOR SPACE TEMP
EQUIPMENT  INTERLOCKING  FUNCTIONS AND THE INTERFACE OF  VARIOUS SENSORS LOCATED IN PUBLIC AREA.

CONTRACTORS'S WORK AND SHALL NOT BE MISTAKEN AS SHOP DRAWINGS FOR
ACTUAL INSTALLATION. 18. TC CONTRACTOR SHALL PROVIDE AUXILIARY PANELS FOR REQUIRED PANEL MOUNTED
EQUIPMENT SUCH AS RELAYS, TRANSDUCERS, CONTROL TRANSFORMERS, ETC.
6. TC CONTRACTOR SHALL PROVIDE DDC CONTROLLERS AS REQUIRED TO MEET INTENT OF AUXILIARY PANELS SHALL BE LOCATED NEXT TO ASSOCIATED DDC PANEL.
DESIGN DOCUMENTS. REFER TO THE PLANS FOR THE DDC FUNCTIONS THAT APPLY TO
EACH MECHANICAL SYSTEM. 19. REMOTELY MOUNTED FIELD DEVICES SUCH AS RELAYS, CONTROL TRANSFORMERS, ETC.,
SHALL BE HOUSED IN AN ENCLOSURE PROVIDED BY THE TC CONTRACTOR.

7. ALL TC PROVIDED COMPONENTS AND ALL TC CONTRACTOR INSTALLED WIRING SHALL

BE LABELED PER SPECIFICATIONS. 20. CONTROL TRANSFORMERS WHEN REQUIRED SHALL BE SIZED FOR 150% OF ACTUAL
LOAD.

8. ALL WRING AND SYSTEM CONTROL VOLTAGES SHALL BE IN ACCORDANCE WITH THE

EQUIPMENT MANUFACTURER'S RECOMMENDATION AND THE ELECTRICAL SPECIFICATIONS. 21. FREEZESTATS SHALL BE MOUNTED ON UPSTREAM FACE OF COOLING COILS.
FREEZESTAT QUANTITY SHALL BE ONE PER 20 SQ. FT OF CROSS SECTIONAL AREA.

9. VARIABLE FREQUENCY CONTROLLER, FAN AND PUMP MOTOR STARTERS, STARTER
WRING, CONTROL VOLTAGE TRANSFORMERS AND ASSOCIATED POWER WIRING SHALL BE 22. CURRENT SWITCHES USED FOR OPERATIONAL STATUS SHALL HAVE CURRENT
PROVIDED BY OTHER TRADES. THRESHOLD SETPOINT ADJUSTED TO INDICATE BELT OR DRIVE FAILURE.

10. DUCT SMOKE DETECTORS SHALL BE FURNISHED, INSTALLED AND WIRED TO THE FIRE 23. ALL CONTROL VALVES, CONTROL DAMPERS AND ASSOCIATED CONTROL ACTUATORS
ALARM SYSTEM BY THE ELECTRICAL CONTRACTOR. ELECTRICAL SHALL PROVIDE FIRE IDENTIFIED ON TC DRAWINGS SHALL BE FURNISHED BY TC CONTRACTOR UNLESS
ALARM SYSTEM CONTROL MODULES FOR REQUIRED SAFETIES TO MOTOR STARTERS OR OTHERWISE NOTED. DAMPER SIZE AND LOCATIONS ARE INDICATED ON MECHANICAL
VFCs AS INDICATED. CONTROL MODULES SHALL BE LOCATED NEAR RESPECTIVE MOTOR FLOOR PLAN DRAWINGS.

STARTERS OR VFCs. TC CONTRACTOR SHALL PROVIDE INTERLOCK WIRING FROM
CONTROL MODULES TO MOTOR STARTERS OR VFCs. 24, ALL CONTROL VALVES AND DAMPERS FURNISHED BY THE TC CONTRACTOR SHALL BE
INSTALLED BY THE MECHANICAL CONTRACTOR. ALL PIPE PENETRATIONS AND BASIC

11. ALL DDC AND CONTROL INTERLOCK WIRING SHALL BE BY TC CONTRACTOR UNLESS FITTINGS REQUIRED FOR SENSOR INSTALLATIONS SHALL BE PROVIDED BY MECHANICAL

OTHERWSE NOTED. TC CONTRACTOR SHALL COORDINATE WITH VFC AND MOTOR CONTRACTOR.

STARTER SUPPLIERS TO DETERMINE EXACT WIRING REQUIREMENTS AND TERMINATION

POINTS. 25. DAMPER ACTUATORS SHALL BE INSTALLED BY TC CONTRACTOR UNLESS OTHERWISE
INDICATED.

12. ALL DDC AND CONTROL INTERLOCK WRING BETWEEN COMPONENTS SHALL BE
INSTALLED WITHOUT INTERMEDIATE STOPS. WIRE SPLICING AT INTERMEDIATE TERMINAL 26. ALL INSTRUMENTATION TUBING REQUIRED FOR DPS AND DPT COMPONENT
STRIPS IS NOT ACCEPTABLE. INSTALLATIONS SHALL BE PROVIDED BY TC CONTRACTOR.

13. ALL ELECTRICAL WIRING AND RACEWAY SYSTEMS SHALL COMPLY WITH ELECTRICAL 27. TC CONTRACTOR SHALL FIELD MOUNT ALL REQUIRED PACKAGED ~CONTROL

SPECIFICATION REQUIREMENTS. WHERE RACEWAY IS REQUIRED, TWO SEPARATE
ELECTRICAL RACEWAY SYSTEMS SHALL BE PROVIDED: ONE FOR 120V WIRING AND THE
OTHER FOR 24V WRING.

COMPONENTS FURNISHED BY EQUIPMENT SUPPLIERS WHERE INDICATED. ALL REQUIRED
24V AND 120V FIELD WIRING SHALL BE PROVIDED BY TC CONTRACTOR UNLESS NOTED
OTHERWISE. TC CONTRACTOR SHALL COORDINATE SPECIFIC SYSTEM WRING
REQUIREMENTS WITH PACKAGED EQUIPMENT SUPPLIERS.
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DESCRIPTION ABBREVIATION ~ DESCRIPTION
ELECTRIC RADIANT CEILING PANEL NC NORMALLY CLOSED
ENERGY RECOVERY UNIT NCTC NORMALLY CLOSED TIMED CLOSED
ELECTRIC UNIT HEATER NCTO NORMALLY CLOSED TIMED OPEN
ENTERING WET BULB NIC NOT IN CONTRACT
ENTERING WATER TEMPERATURE NFPA NATIONAL FIRE PROTECTION AGENCY
EXHAUST NO NORMALLY OPEN
NOTC NORMALLY OPEN TIMED CLOSED
DEGREES FAHRENHEIT NOTO NORMALLY OPEN TIMED OPEN
FACE AND BYPASS DAMPER NSB NIGHT SETBACK
F'Eﬁ é'dﬁRﬂNfTY STEM 0A OUTSIDE AIR
FLOOR OAT OUTSIDE AIR TEMPERATURE
FLOW MEASURING DEVICE
FEET PACU PACKAGED AIR CONDITIONING UNIT
FINNED TUBE RADIATION PD PRESSURE DROP (FEET OF WATER)
PHR PERIMETER HEAT RETURN
GALLONS PER MINUTE PHS PERIMETER HEAT SUPPLY
GRAVITY RELIEF HOOD PNL PANEL
PPM PARTS PER MILLION
HAND /OFF /AUTO PRV PRESSURE REDUCING VALVE
HEAT PUMP PSI POUNDS PER SQUARE INCH
HORSEPOWER
HEAT PUMP LOOP PUMP R RETURN
HEAT PUMP LOOP RETURN RA RETURN AR
HEAT PUMP LOOP SUPPLY RAT RETURN AR TEMPERATURE
HOUR RCP RADIANT CEILING PANEL
HEATING RELA RELIEF AR
HEATING VENTILATING REQD REQUIRED
HEATING, VENTILATING, AR CONDITIONING RF RETURN FAN
HOT WATER HEATING RH RELATIVE HUMIDITY
HOT WATER HEATING RETURN RTU ROOF TOP UNIT
HOT WATER HEATING SUPPLY
DOMESTIC HOT WATER SA SUPPLY AR
DOMESTIC HOT WATER RETURN SF SUPPLY FAN
HEAT EXCHANGER sP STATIC PRESSURE
S/s START/STOP
:ﬁ%ﬁ‘g@ AR QUALITY STD STANDARD
, STM STEAM
JANITOR'S CLOSET Sz SINGLE-ZONE
KILOWATT §¢W 23,,’1‘45'*/ WINTER
KILOWATT-HOUR
TC TEMPERATURE CONTROL
POUNDS PER HOUR TCP TEMPERATURE CONTROL PANEL
MIXED AR TEMP TEMPERATURE
MIXED AIR TEMPERATURE THR TERMINAL HEATING RETURN
MAKE=UP AR UNIT THS TERMINAL HEATING SUPPLY
MAXIMUM TSP TOTAL STATIC PRESSURE
THOUSAND BRITISH THERMAL UNITS PER HOUR N (AIR), TERMINAL UNIT
MOTOR CONTROL CENTER
3555'23:59 UH UNIT HEATER
MANUFACTURER uL UNDERWRITER'S LABORATORY
uv UNIT VENTILATOR
MINIMUM VAV VARIABLE AIR VOLUME
MISCELLANEOUS VFC VARIABLE FREQUENCY CONTROLLER
MILLION BRITISH THERMAL UNITS PER HOUR VUV VERTICAL UNIT VENTILATOR
MOTOR STARTER
MOUNTED we WATER COLUMN
MOTOR
MANUAL AR VENT XFMR TRANSFORMER
MULTI-ZONE
FREEZESTAT
OR TEMP SENSOR
__>
\\BULB STRAP OR
>f___ CAPILLARY CLIP (TYP.)
__>
><{___
\ — 3>
\CROSS—SECTION \AVERAGING

NO SCALE

OF DUCT

SENSOR ELEMENT

AVERAGING ELEMENT INSTALLATION DETAIL

TYPICAL

- - - - - - - - -- -- -- -- -- -- -- -- - c— 1

ALL NEW ROOM TEMPERATURE SENSORS SHALL BE PROVIDED WITH | ROVDE. FIRUWARE. UPDATE T0 CURRENT RELEASE
AN EXTRA LARGE STAINLESS STEEL TRIM RING, IF REQUIRED, TO ! FOR SUPPORT OF NEW INSTALLATION
PREVENT PATCHING/PAINTING OF WALL. RE-USE THE EXISTING | (EJBACNET S/ TP
SENSOR LOCATION FOR NEW SENSOR. | ! B A
' (E)COMMUN.
ALL DDC SENSOR WIRING MUST BE CONCEALED WITHIN THE WALLS. ! ilvies
ALL DDC WIRING ABOVE CEILINGS MUST BE SUPPORTED IN BRIDLE |
RINGS. .
ANY USE OF EXPOSED WIRING WHETHER IN RACEWAY OR WIREMOLD o - S
IS PROHIBITED WITHOUT THE CONSENT OF THE ARCHITECT. ' (NOTE 4) “TRANET 1| betis BANET| |- Do
| & essen | B ) | o) | erice.
ANY TEMPERATURE SENSOR LOCATION NOT RE-USED SHALL BE | eoNTROL oL
PROVIDED WITH A BLANK, STAINLESS STEEL COVER. PROVIDE AN ' grabors s e
EXTRA LARGE STAINLESS STEEL TRIM RING, IF REQUIRED, TO |
PREVENT PATCHING/PAINTING. : (NOTE ) (NOTES 1, 2 & 3)
DDC SYSTEM ARCHITECTURE
ALL WIRING SHALL BE UL PLENUM RATED. : TYPCAL = NO SCALE
NOTES:

EXISTING BUILDING AUTOMATION SYSTEM IS JCI METASYS SYSTEM. NEW DDC SYSTEM

COMPONENTS SHALL BE CONNECTED TO NEW NETWORK COMMUNICATIONS. TC
CONTRACTOR SHALL UPGRADE THE EXISTING FRONT-END BAS HARDWARE/SOFTWARE AS
NECESSARY TO ACCOMMODATE NEW WORK AND PROVIDE GRAPHICS PER SPECIFICATION
FOR NEW EQUIPMENT.

2. REFER TO TEMPERATURE CONTROL SCHEMATICS FOR THE REQUIRED POINTS ASSOCIATED
FOR EACH SYSTEM.

3. TC CONTRACTOR SHALL DETERMINE DDC PANEL QUANTITY AND LOCATIONS BASED ON
POINT DENSITIES AND AVAILABLE MOUNTING SPACE. CONTRACTOR SHALL FIELD VERIFY
LOCATIONS AND COORDINATE WITH OTHER TRADES.

4. TC CONTRACTOR SHALL PROVIDE REQUIRED POWER SUPPLIES FOR TEMPERATURE
CONTROL SYSTEM COMPONENTS.

5. AUXILIARY PANEL FOR GAUGES, TRANSMITTERS, RELAYS, POWER TRANSFORMERS, ETC.

- 6.
L POWER TO MOTOR
_—MOTOR STARTER HOUSING

3 4 e
T T

LINE VOLTAGE

\| ¢

CURRENT SENSING DEVICE-
LOCATE IN MOTOR STARTER
HOUSING IF SPACE IS
AVAILABLE. IF SPACE IS NOT
AVAILABLE, LOCATE IN
DISCONNECT HOUSING OR
PROVIDE ENCLOSURE.—

TO DDC ¢ -
PANEL °

[T 30 oY

CURRENT SWITCH INSTALLATION DETAIL

NOTES:

1. FAN AND PUMP STATUS SHALL BE PROVEN BY CURRENT SWITCHES INDICATION BY
DDC TO THE BAS.

2. INSTALL CURRENT SWITCH ON MOTOR LEADS. CURRENT SWITCH SHALL BE ADJUSTED
TO MEET THE CURRENT DRAW REQUIRED TO DETECT FAN BELT OR VFC LOSS OR
PUMP COUPLING DETACHMENT OR VFC LOSS.

SEQUENCE OF OPERATION

1. ALL DELAY TIMERS DESCRIBED IN THE SEQUENCE SHALL BE ADJUSTABLE BY SYSTEM
OPERATORS (CREATE REQUIRED VIRTUAL POINTS).

2. UPON FAN OR PUMP MOTOR START AND AFTER 120 SECOND (ADJUSTABLE) DELAY BY
DDC, IF THE CURRENT DRAW IS NOT APPROPRIATE, DDC SHALL ALARM THE MOTOR
STATUS POINT. WHEN MOTOR IS ON AND NOT IN ALARM, DDC SHALL TOTALIZE RUN
TIME HOURS FOR BAS USE.

3. UPON FAN OR PUMP MOTOR STOP AND AFTER 120 SECOND (ADJUSTABLE) DELAY BY
DDC, IF THE CURRENT DRAW IS NOT ZERO, DDC SHALL ALARM THE MOTOR STATUS
POINT.

SEE MECHANICAL PLANS AND SCHEDULES FOR LOCATIONS AND QUANTITIES.
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BUILDING

(E)DOMESTIC
HW HEATER

0!

R3

L

0 SPARE WELL T-4
PROVIDED BY TC
-1
- - HWHR
. : . Ll
-< - - -[l-
U > HWHS
-3
> > > [ | T
T-1 T-2 I
=[-® = H® -2 H
CP—1 cP-2 &) HWHS —
M H M -
\ | \ |
m B | FIELD INSTALLED |
AS REQD PER BLR E)CP-2
Fs Fs MANUFACTURER (E)
HWH HWH
BOILER BOILER CRC PUMP — T CIRC PUMP— T
B-1 B-2 s| ¢S s| ¢S
120V POWER PROVIDED BY ELEC 120V POWER PROVIDED BY ELEC
—CCONTRACTOR —(CONTRACTOR S/S S/S
oL (01 )RUN STATUS oL (br)RUN STATUS (o) (o)
PANEL—| (o) COMMON ALARM PANEL—| (o) COMMON ALARM () N\ V. (o)
— — POINTS
STAGE CONTROL WIRING STAGE CONTROL WIRING
Ri QTY PER BOILER SUPPLIER R2 QTY PER BOILER SUPPLIER
BOILER EMERGENCY BOILER EMERGENCY
SHUTDOWN RELAY (NOTE 3) SHUTDOWN RELAY (NOTE 3) HWHS TEMP
RESET SCHEDULE e
EMERGENCY GAS RELAY SHUT—OFF
FOR (E) DWH (NOTE 3) (TYP) OUTSIDE HOT WATER SUPPLY
AR TEMP. TEMPERATURE
EMERGENCY GAS SOLENOID SHUT—OFF 120V OR 24V POWER < OF 180F
VALVE FOR DWH (NOTE 3) (TYP) SUPPLY EXISTNG.” ] | (o) BOLER EMERGENCY
¢ oS SHUTDOWN ALARM (NOTE 3) 5 55F 10T
Sw SwW
* RESET SCHEDULE SHALL BE
\ ADJUSTABLE AND SHOULD MATCH THE
(E)REMOTE BOILER SHUTDOWN SWITCH. EXISTING SCHEDULE.
NEW REMOTE BOILER SHUTDOWN SWITCH.
DDC HWH RESET (A0)}——— u
BOILER
HOT WATER HEATING SYSTEM CONTROL RENOVATION woeusepois @ s
PANEL
120V POWER SUPPLY PROVIDED (|
NOTES: BY TC CONTRACTOR
1. M INDICATED COMPONENT FURNISHED BY BOILER SUPPLIER AND INSTALLED BY
TC CONTRACTOR.
2. BOLER SEQUENCING AND ASSOCIATED HWHS TEMP SENSOR FOR LEAD/LAG
CONTROL OF BOILERS SHALL BE PROVIDED BY SUPPLIER OF THE NEW BOILER.
FUNCTIONALITY MAY BE INCLUDED WITH THE CONTROLS OF THE NEW BOILER. WRED TO DDC BACNET NETWORK ¢
TC CONTRACTOR SHALL INSTALL REQUIRED COMPONENTS AND PROVIDE FIELD BY TC CONTRACTOR
WRING AND TERMINATIONS TO EACH BOILER AS COORDINATED WITH BOILER
SUPPLIER.
3. TC CONTRACTOR SHALL PROVIDE BOILER EMERGENCY SHUTDOWN COMPONENTS
AND WIRING. REFER TO REMOTE BOILER SHUTDOWN WIRING DIAGRAM.
4 TC CONTRACTOR SHALL MODIFY ANY EXISTING RELATED DDC CONTROLS TO
ACCOMMODATE CONTROLS RETROFIT AS INDICATED.
HOT WATER HEATING SYSTEM:
1. ALL SETPOINTS, RESET SCHEDULE SETPOINTS, DEADBANDS, AND TIME INTERVALS
DESCRIBED IN SEQUENCE SHALL BE ADJUSTABLE BY SYSTEM OPERATORS. ALL 11 L2

10.

".

12.

13.

14.

MOTOR CONTROL SWITCHES SHALL BE IN "AUTO" POSITION.

HOT WATER HEATING SYSTEM SHALL BE ACTIVATED FOR CONTINUOUS OPERATION
DURING BUILDING OCCUPANCY OR WHEN OUTDOOR AIR TEMPERATURE IS BELOW 50F
FOR BUILDING UNOCCUPANCY.

SECONDARY HWH CIRC PUMPS CP-1 & CP-2 SHALL HAVE START/STOP CAPABILITY
FROM THE DDC SYSTEM. ONE OF THE TWO PUMPS SHALL BE ACTIVATED BY DDC TO
OPERATE CONTINUOUSLY. THE OTHER WLL SERVE AS STANDBY. DDC SHALL
ALTERNATE PUMP OPERATION BASED ON RUNTIME HOURS OR EVERY TWO WEEKS -
OPERATOR SELECTABLE.

DDC SHALL MONITOR OPERATING STATUS OF EACH PUMP. UPON PUMP FAILURE, DDC
SHALL ACTIVATE FAILURE ALARM AND AUTOMATICALLY START THE STANDBY PUMP.
DDC SHALL TOTALIZE RUN TIME HOURS OF OPERATION FOR EACH PUMP.

REMOTE CONTROL SHALL BE THRU BOILER SEQUENCING PANEL FURNISHED BY BOILER
SUPPLIER. DDC SYSTEM SHALL ENABLE BOILER SEQUENCING PANEL CONTROL WHEN
SECONDARY HWH CIRC PUMP CP-1 OR CP-2 IS ACTIVATED. THE BOILER
SEQUENCING PANEL SHALL ACTIVATE OR DEACTIVATE BOILERS AND CONTROL BOILER
STAGES AS REQUIRED TO MAINTAIN HWH SUPPLY TEMP (T-5) SETPOINT BASED ON
OUTSIDE AIR RESET SCHEDULE.

DDC SHALL RESET THE HWH SUPPLY SETPOINT BASED ON DDC OUTSIDE AIR
TEMPERATURE SENSOR.

THE BOILER SEQUENCING PANEL SHALL INCLUDE OPERATOR SELECTABLE BOILER
LEAD/LAG OPERATION OR FIRST ON/FIRST OFF OPERATION.

WHENEVER A BOILER CIRCUIT IS ACTIVATED, ITS RESPECTIVE PRIMARY CIRC PUMP
SHALL BE ACTIVATED BY FACTORY WIRED PUMP RELAY. BOILER SHALL NOT FIRE
UNTIL FLOW IS PROVEN BY FLOW SWITCH.

WHENEVER A BOILER IS DEACTIVATED, A BOILER SYSTEM CONTROLLED TIME DELAY
SHALL KEEP PUMP RUNNING FOR A FEW MINUTES (TIME BASED ON BOILER

MANUFACTURER RECOMMENDATION) TO DISSIPATE HEAT FROM THE DEACTIVATED
BOILER.

IF REMOTE CONTROL IS LOST, LOCAL BURNER MODULATING CONTROL AT EACH
BOILER SHALL BE SET TO MAINTAIN 180F LEAVING WATER TEMPERATURE.

EACH BOILER SAFETY CONTROLS SHALL INCLUDE AN AUTO-RESET HI-LIMIT (BOILER

OPERATOR) WITH SETPOINT OF 190F AND A MANUAL-RESET HI-LIMIT WITH SETPOINT
OF 200F.

DDC SHALL MONITOR BOILER RUN STATUS AND COMMON ALARM FOR EACH BOILER
THROUGH DRY CONTACTS AVAILABLE IN RESPECTIVE BOILER CONTROL PANEL.

DDC SHALL MONITOR BOILER PRIMARY TEMPERATURES (T-1 & T-2) AND HWH
SECONDARY TEMPERATURES (T-4 & T-5) FOR DIAGNOSTIC PURPOSES. WHEN HWH
SYSTEM IS ACTIVATED, AND AFTER A 20 MINUTE DELAY, IF HWH SUPPLY TEMP
(T-4) DROPS BELOW 140F, DDC SHALL ACTIVATE ALARM.

WHEN ONE OF THE REMOTE BOILER SHUTDOWN SWITCHES IS PUSHED, BURNER
CONTROLS FOR ALL BOILERS SHALL BE DE-ENERGIZED THRU HARDWIRE INTERLOCK.
DDC SHALL MONITOR SWITCH CIRCUIT AND ACTIVATE ALARM WHEN REMOTE BOILER
SHUTDOWN CONDITION OCCURS.

208V/120V XFMR

oL's

FUSE
0
H A
ﬁéo M/S
C=a-
(E)DDC S/S
HWH PUMPS (E)CP-1 & 2 M/S WIRING
TYPICAL
u
FUSE 208V/ 120V XFMR
Il

M/S

BOILER CONTROL
PANEL S/S

HWH CP-1, & -2 M/S WIRING

TYPICAL

oL's

-« FROM BLDG.

TC GENERAL NOTES

TC GENERAL NOTES ON DRAWING M8.1 APPLY TO THIS DRAWING.
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> TO BLDG.
N
120V OR 24V (F) REMOTE ~ NEW REMOTE
1o BOMED B " BOILER BOILER
(NOTE 3§ SHUTDOWN SHUTDOWN
SWITCH SWITCH
H 0 | 0O 0 | 0 “ R2 ,‘
NOTES 1 & 6 -°-| |—°——SBO||.ER-2 CONTROL
$CIRCUIT (NOTES 3, 4 & 5)
“ R3 ,'
°-I |_°_ EMERGENCY GAS
S SOLENOID SHUT-OFF
VALVE FOR DWHs.
PROVIDE ENGRAVED PLASTIC LABEL (®1)
,/ AT EACH (E) SWITCH (NOTE 2) '°‘| |-°-—$
BOILER-1 CONTROL
[ $CIRCUIT (NOTES 3, 4 & 5)
BOILERS AND DOMESTIC HW HEATER
EMERGENCY SHUTDOWN SWITCH
&
-°-N-°-—$ BOILER EMERGENCY SHUTDOWN
[ ‘, ALARM TO DDC

REFER TO FLOOR PLANS FOR EXISTING AND NEW SWITCHES. INTERLOCK NEW BOILER'S
SHUTDOWN RELAY AND (E)DWH GAS SHUTOFF SOLENOID VALVE WITH THE EXISTING
DEVICES /WIRING.

TC CONTRACTOR SHALL PROVIDE SIGN (NAME PLATE) TO BE PLACED DIRECTLY ABOVE
OR BELOW EACH EXISTING PUSHBUTTON SWITCH THAT READS: "BOILERS AND
DOMESTIC HW HEATER EMERGENCY SHUTDOWN". FIELD VERIFY EXISTING SWITCH
QUANTITY.

TC CONTRACTOR SHALL SUPPLY POWER TO NEW CONTROL RELAYS FROM EXISTING
POWER CIRCUIT. COORDINATE WITH ELECTRICAL CONTRACTOR AS NECESSARY.

TC CONTRACTOR SHALL WRE NEW BOILER'S CONTROL CIRCUIT (POWER FROM
SECONDARY SIDE OF CONTROL TRANSFORMERS) AND (E)DWH GAS SHUTOFF SOLENOID
VALVE THRU NORMALLY OPEN RELAY CONTACTS. TC CONTRACTOR SHALL COORDINATE
EXACT WRING AND TERMINATION REQUIREMENTS WITH EQUIPMENT MANUFACTURERS.

TC CONTRACTOR SHALL MOUNT SHUTDOWN CONTROL RELAY AT RESPECTIVE BOILER
CONTROL PANEL. SHUTDOWN AND GAS VALVE RELAYS SHALL BE MOUNTED IN DDC
AUXILIARY PANEL.

TC CONTRACTOR SHALL RE-USE EXISTING EMERGENCY PUSHBUTTON SWITCH AS
SHOWN ON PLANS.

SEQUENCE OF OPERATION:

1.

UNDER NORMAL OPERATING CONDITIONS THE CIRCUIT SHALL BE ENERGIZED AND THE
RELAYS' NORMALLY OPEN (NO) CONTACTS SHALL BE CLOSED. WHEN A SWITCH IS
PUSHED (LATCHED) THE RELAY CONTACTS SHALL OPEN AND INTERRUPT EACH
BOILER'S CONTROL CIRCUIT AND CLOSE (E)DWH GAS SHUTOFF SOLENOID VALVE. WHEN
THE SWITCH IS RELEASED, THE RELAYS SHALL BE ENERGIZED AND THE NORMALLY
OPEN CONTACTS SHALL CLOSE, ENERGIZING EACH BOILER'S CONTROL CIRCUIT AND
OPEN THE (E)DWH GAS SHUTOFF SOLENOID VALVE (PILOT LIGHT MAY NEED TO BE
MANUALLY IGNITED).

DDC SHALL ACTIVATE AN ALARM WHEN A REMOTE PUSHBUTTON SWITCH HAS BEEN
PUSHED.

ILERS/DWH EMERGENCY SHUTDOWN WIRING
NOTES:
1.
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AR

ROOF
D-3
NC
A0 M /& M
D-1 /\
N
RELIEF
AR
SUPPLY
AR © SPACE TEMPERATURE
SENSOR W,/ OCCUPANCY
OVERRIDE SW & +/-
] A\ 2F ADJUSTMENT)
Al I AVAVAVAVAWY,
cs 7{3\
M <[s/s 60
HTG/CLG
REFRIGERANT COLL | COMPRESSOR STAGES (QUANTITY
z ﬁ PER EQUIPMENT SCHEDULES)
— o
P % —ﬁ REVERSING VALVE
o [—/bl\ GENERAL ALARM
{AI}
FILTER
9-POSITION CONTROL VALVE
v T 4o\ PROVIDED BY TC CONTRACTOR
(SOME VALVES ARE 3-WAY —
REFER TO SCHEDULES)
D-2 DK HPLS
NO
- § HPLR

WATER SOURCE HEAT PUMP CONTROL

NOTE:

1.

COORDINATE WIRING, TERMINATION, CONTROL, AND 1/0 REQUIREMENTS WITH EQUIPMENT
MANUFACTURER. SPECIFIC CONTROL REQUIREMENTS MAY DIFFER SLIGHTLY DEPENDING
ON EQUIPMENT MANUFACTURER.

MANUFACTURER SHALL PROVIDE BACNET, OPEN SOURCE, HEAT PUMP CONTROLLER,
SENSORS, CONTROL DEVICES, INTERNAL WIRING, ETC., FOR A COMPLETE DDC SYSTEM.
TC CONTRACTOR SHALL PROVIDE FIELD WIRING OF DEVICES AND SENSORS THAT ARE
SHIPPED LOOSE.

SEQUENCE OF OPERATION

WV - WATER SOURCE HEAT PUMP CONTROL:

1.

10.

1.

12.

13.
14.

THE MANUFACTURER'S HEAT PUMP CONTROLLER SEQUENCE OF OPERATION MAY NOT
EXACTLY MATCH THE SEQUENCE SHOWN BELOW. WHERE VARIANCES OCCUR, THE
MANUFACTURER SHALL DOCUMENT IN THE EQUIPMENT SUBMITTALS.

ALL SETPOINTS, DEADBANDS, DELAY TIMERS, ETC., INCLUDING TIME—OF-DAY HOURS
OF OPERATION AND SETPOINTS DESCRIBED IN SEQUENCE SHALL BE ADJUSTABLE BY
SYSTEM OPERATORS. APPROPRIATE DEADBANDS SHALL BE USED TO PREVENT SHORT

CYCLING SITUATIONS. ALL MOTOR CONTROL SWITCHES SHALL BE IN THE "AUTO"
POSITION.

VUV-HEAT PUMP UNIT SHALL HAVE START/STOP CAPABILITY FROM THE DDC SYSTEM.
VUV-HEAT PUMP SHALL OPERATE BASED ON TIME SCHEDULED OCCUPIED MODE
COMPENSATED BY OPTIMUM START/STOP, TEMPORARY OCCUPIED MODE (SET FOR 2

HOURS ENABLED FROM OVERRIDE SWITCH ON TEMPERATURE SENSORS) AND
UNOCCUPIED CYCLE MODE.

VUV-HEAT PUMP SHALL NOT BE ACTIVATED UNTIL HEAT PUMP LOOP FLOW IS PROVEN
BY DDC FOR A PERIOD OF 2 MINUTES.

DURING BUILDING OCCUPANCY: SUPPLY FAN SHALL OPERATE CONTINUOUSLY,
ASSOCIATED MIXED AIR DAMPERS SHALL BE CONTROLLED AS DESCRIBED HEREIN.

DURING BUILDING UNOCCUPANCY: SUPPLY FAN SHALL BE CYCLED ON & OFF TO
MAINTAIN UNOCCUPIED MODE SPACE TEMPERATURE SETPOINTS. MIXED AR DAMPERS
AND RELIEF DAMPER SHALL CLOSE TO OUTSIDE AIR.

SUPPLY FAN STATUS SHALL BE MONITORED BY DDC THRU RESPECTIVE CURRENT
SWITCH. ABNORMAL STATUS CONDITION FOR ANY OF THESE DEVICES SHALL ACTIVATE
ALARM. DDC SHALL TOTALIZE RUN TIME HOURS OF OPERATION.

WHEN SPACE TEMP RISES ABOVE COOLING SETPOINT, THE HEAT PUMP UNIT
CONTROLLER SHALL SWITCH REVERSING VALVE TO COOLING MODE POSITION, OPEN
HEAT PUMP LOOP ISOLATION VALVE, AND ACTIVATE COMPRESSOR (2-STAGES WHERE
APPLICABLE) TO ACHIEVE SETPOINT.

WHEN SPACE TEMP FALLS BELOW HEATING SETPOINT, THE HEAT PUMP UNIT
CONTROLLER SHALL SWITCH REVERSING VALVE TO HEATING MODE POSITION, OPEN
HEAT PUMP LOOP ISOLATION VALVE, AND ACTIVATE COMPRESSOR (2-STAGES WHERE
APPLICABLE) TO ACHIEVE SETPOINT.

ZONE SPACE TEMPERATURE SETPOINTS SHALL BE AS FOLLOWS:

HEATING UNOCCUPIED SETPOINT = 62F
HEATING OCCUPIED SETPOINT = 72F
COOLING OCCUPIED SETPOINT = 75F
COOLING UNOCCUPIED SETPOINT = 85F

DDC SHALL OVERRIDE COMPRESSOR AS REQUIRED TO PREVENT DISCHARGE AIR
TEMPERATURE FROM DROPPING BELOW LOW LIMIT SETPOINT OF 50F WHEN COOLING
AND RISING ABOVE 90F WHEN HEATING.

HEAT PUMP LOOP ISOLATION VALVE SHALL BE CLOSED WHEN ALL COMPRESSOR
STAGES ARE DEACTIVATED.

DDC SHALL MONITOR GENERAL ALARM FROM HEAT PUMP CONTROL.

IF BOTH HEAT PUMP LOOP DISTRIBUTION PUMPS FAIL, HEAT PUMP UNIT COMPRESSOR
CONTROL SHALL BE DEACTIVATED BY DDC TO PREVENT LOCAL SAFETY CUTOUT FROM
OCCURRING AT RESPECTIVE HEAT PUMP CONTROLLER. IF HEAT PUMP IS OPERATING IN
THE HEATING MODE, THE ENTIRE UNIT SHALL BE DEACTIVATED. HEAT PUMP OPERATION
AND COMPRESSOR CONTROL SHALL AUTOMATICALLY RESTART WHEN RESPECTIVE
FAILURE ALARM IS CLEARED.

FROM VF DUCTED
OA BDD AR

M
A e

VENTILATION FAN CONTROL

TYPICAL
SEQUENCE OF OPERATION:

1. VENTILATION FAN WILL BE ACTIVATED BY BAS/DDC TIME OF
DAY SCHEDULE FOR THE BUILDING.

%

0 CHW SYSTEM LOW PRESSURE ALARM
?/ LOW SYSTEM PRESSURE ALARM

[ps SWITCH SET @ 5 PSIG BELOW
PUMP START PRESSURE SWITCH
\ (TYPICAL) (NOTE 2)

HPL SYSTEM GLYCOL ] Q LOW TANK RESERVE ALARM
FILL PUMP START PRESSURE L [l aLycoL ] (NOTE 3)

SWITCH SET  (NOTE 1) { FILL

N\ || sYSTEM
PS

alll %
GLYCOL FILL PUMP/TU[E ‘

GLYCOL FILL STATION MONITORING

GLYCOL FILL STATION SERVES HPL SYSTEM

NOTE:

1. PUMP CONTROL PRESSURE SWITCH AND ASSOCIATED CONTROL WRING ARE
PROVIDED WITH GLYCOL FILL STATION.

2. PRESSURE SWITCH FOR ALARM MONITORING SHALL BE FURNISHED BY TC
CONTRACTOR AND INSTALLED BY MECHANICAL CONTRACTOR.

3. DRY CONTACTS FOR REMOTE MONITORING OF LOW TANK RESERVE ALARM
PROVIDED WITH GLYCOL FILL STATION.

TC GENERAL NOTES

TC GENERAL NOTES ON DRAWING M8.1 APPLY TO THIS DRAWING.
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FEEDER AND BRANCH CIRCUIT SIZING SCHEDULE - GENERAL PURPOSE
COPPER CONDUCTORS
WIRE SIZE CONDUIT SIZE
OVERCURRENT (AW@ OR KCML)
DEVICE RATING | PHASE & GROUND SINGLE SINGLE THREE THREE PHASE
(AMPERES) NEUTRAL PHASE PHASE PHASE & NEUTRAL
2 WIRE+G 3 WIRE+G 3 WIRE+G 4 WIRE+G
(PH, N, 1G) (2PH, 1N, 1G) (3PH, 1G) (3PH, N, 1G)
15-20 12 12 3/4° 3/4" 3/4° 3/4°
25-30 10 10 3/4° 3/4° 347 3/4"
35-40 8 10 3/4° 3/4° 3/47 3/4°
45-50 8 (6) 10 3/4° 3/4° 3/4° 3/4°
60 6 (4) 10 3/4" (1") 3/4" (1") 3/4" (1") 1" (1 1/4)
70 4 8 7" 1 1/4" 1 1/4" 1 1/4
80 4 (3) 8 " 11/4° 11/4° 11/4°
90100 3 (2) 8 1 1/4° 11/4" 11/4" 11/4
10 2 (1) 6 - 11/4” 11/4° 11/8 (1 1/2)
125 1(1/0) 6 = 11/8 (11/2) | 1 1/4 (1 1/2) 11/2°
150 1/0 6 - 11/2° 11/2° 11/2°
175 2/0 B — 2" 2" 2’
200 3/0 6 — 2" 2 2 1/7°
225 4/0 4 = 2 2 2 1/7
250 250 4 - 2 1/7° 2 1/7° 2 1/7°
300 350 4 — 21/7 21/7 3
350 500 3 — 37 37 3
400 500 3 - 3 3 3
450 2-4/0 2-2 - 2-2" 2-2" 2-2 /2
500 2-250 2-2 - 2-21/7° 2-21/7° 2-21/7°
600 2-350 2-1 - 2-2 /7" 2-21/7° 2-3"
700 2-500 2-1/0 - 2-3" 2-3" 2-3
800 2-500 2-1/0 — 2-3" 2-3" 2-3 1/2"
1000 3400 3-2/0 — 33 33 33
1200 3-600 3-3/0 — 3-31/2" 3-31/2" 3-31/2°
1600 4—600 4-4/0 — -3 1/7" -3 1/7" =3 1)7
2000 5-600 5-250 — 5-31/2" 5-31/2" 5-3 1/2°
+ = SEE NOTE 4
NOTES:
1. CONTRACTOR TO SIZE FEEDERS AND BRANCH CIRCUITS BASED ON THIS SCHEDULE AND OVER CURRENT DEVICE SIZE, UNLESS NOTED OTHERWISE.
2. CONTRACTOR MAY COMBINE 20A CIRCUITS AS NOTED IN SPECIFICATION.
3. CONDUCTORS ARE BASED ON THHN/THWN UP TO AND INCLUDING #4/0. LARGER THAN #4/0 ARE BASED ON TYPE XHHW.
4. CONDUCTORS ARE BASED ON 90°C, 600V. INSULATED COPPER WIRE APPLIED AT 75 FOR TERMINATION RATED 60/75C OR 75¢C. FOR

TERMINATION RATED AT 60°C, USE CONDUCTORS AND CONDUIT SIZES INDICATED IN PARENTHESES.

EQUIPMENT LUG SIZES.

woo N v

CONDUCTORS FOR THE ENTIRE LENGTH OF FEEDER.

BRANCH CIRCUIT VOLTAGE DROP WIRING SCHEDULE
FOR SINGLE PHASE CIRCUITS

Bﬂé\'a?ﬂ Wl(F;lsvg)ZE MAXIMUM BRANCH CIRCUIT LENGTH (IN FEET)
RATING (A) 120V 208V 240V 277v 480V
20A 12 83 143 165 191 331
10 128 222 256 295 511
8 201 348 402 464 804
6 313 542 625 721 1250
30A 10 85 148 170 197 34
8 134 232 268 309 536
6 208 361 417 481 833
4 313 542 625 721 1250

NOTES:

1. THE ABOVE TABLE VALUES ARE BASED ON COPPER CONDUCTORS, IN STEEL CONDUIT, MITH A LOAD POWER FACTOR
OF 0.85 PER NEC CHAPTER 9, TABLE 9.

2. PROVIDE BRANCH CIRCUIT CONDUCTORS AS INDICATED IN THE TABLE ABOVE FOR ALL LIGHTING AND RECEPTACLE
BRANCH CIRCUITS. WHERE BRANCH CIRCUITS SERVE DEDICATED EQUIPMENT, THE CONTRACTOR MAY PERFORM VOLTAGE
DROP CALCULATIONS BASED ON ACTUAL EQUIPMENT CONNECTED LOAD AND PROVIDE CONDUCTORS APPROPRIATELY
SIZED TO LIMIT VOLTAGE DROP TO A MAXIMUM OF 37.

3. CONDUCTOR SIZES ARE BASED ON MAXIMUM OF 9 CURRENT CARRYING CONDUCTORS IN A SINGLE CONDUIT.

4. LIMITS FOR CONDUCTOR LENGTHS SHOWN ARE BASED ON A MAXIMUM BRANCH CIRCUIT LOADING OF 64% OF THE
BRANCH BREAKER RATING AND A MAXIMUM OF 3 PERCENT VOLTAGE DROP TO COMPLY WITH ASHRAE 90.1 AND THE
NEC. FOR CIRCUITS LOADED GREATER THAN 64% OF BRANCH BREAKER RATING, THE CONTRACTOR SHALL PROVIDE
CONDUCTORS APPROPRIATELY SIZED TO LIMIT VOLTAGE DROP TO 3%.

CONDUIT SIZES ARE VALID FOR EMT OR RGS. CONDUIT SIZES SHALL BE ADJUSTED AS REQUIRED FOR OTHER TYPES OF CONDUIT.
ELECTRICAL CONTRACTOR TO COORDINATE WITH MECHANICAL CONTRACTOR AND PROVIDE REQUIRED WIRE SIZES TO ACCOMMODATE MECHANICAL

SIZE OF DISCONNECT SWITCH LOCATED AT EQUIPMENT SHALL BE SIZED BASED UPON OVERCURRENT PROTECTION OF THAT DEVICE.

OBTAIN APPROVAL FROM ENGINEER PRIOR TO INSTALLING DIFFERENT SIZE/QUANTITY OF CONDUCTORS TO OBTAIN AN EQUIVALENT AMPACITY.
SPLICE FROM ALUMINUM TO COPPER PRIOR TO ENTERING EQUIPMENT LISTED FOR USE WITH COPPER CONDUCTORS ONLY OR USE COPPER
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§ EXPOSED
g CONCEALED (ABOVE GROUND)
e UNDERGROUND X X [x [x [x
CONNECTED TO VIBRATING EQUIPMENT X EQUIPMENT INCLUDING: TRANSFORMERS, HYDRAULIC
PNEUMATIC, ELECTRIC SOLENOID, MOTOR DRIVEN EQUIPMENT
b EXPOSED X
=4 NOT SUBJECT TO PHYSICAL DAMAGE — UNFINISHED
= SPACES
EXPOSED X
NOT SUBJECT TO PHYSICAL DAMAGE — FINISHED
SPACES
EXPOSED X X RIGID STEEL CONDUIT UP TO 10'-0"AFF.
SUBJECT TO SEVERE PHYSICAL DAMAGE LOCATIONS INCLUDE: LOADING DOCKS, CORRIDORS USED FOR
TRAFFIC OF MECHANIZED CARTS AND PALLET HANDLING
UNITS, MECHANICAL ROOMS
CONCEALED IN CEILINGS, INTERIOR WALL AND X X NOT TO EXCEED 6'-0" IN CEILING SPACE
PARTITIONS
CONNECTED TO VIBRATING EQUIPMENT X X EQUIPMENT INCLUDING: TRANSFORMERS, HYDRAULIC
PNEUMATIC, ELECTRIC SOLENOID, MOTOR DRIVEN EQUIPMENT
USE LFMC IN DAMP/WET LOCATIONS
DAMP AND WET LOCATIONS X X
BELOW SLAB IN GRADE X |X PROVIDE RIGID STEEL ELBOWS WHERE CONDUIT PENETRATES
SLAB. CONDUIT INSTALLED 6" BELOW BOTTOM OF SLAB
EMBEDDED IN CONCRETE ABOVE GRADE X X IX
OPTICAL FIBER OR COMMUNICATIONS CABLE IN SPACES X X
USED FOR ENVIRONMENTAL AIR
CONCEALED GENERAL PURPOSE DISTRIBUTION OF X X X X
OPTICAL FIBER OR COMMUNICATION CABLE
g MRI X
_, = |NATATORIUMS/FOUNTAINS X USE COMPRESSION FITTINGS. PAINTED WITH CORROSION
g % RESISTANT PAINT BY PAINTING CONTRACTOR.
58
GENERAL NOTES

1. 'X" INDICATES ACCEPTABLE SELECTION.

2. REFER TO "CONDUCTORS AND CABLES” SPECIFICATION FOR APPLICATION LIMITATIONS OF AC/MC CABLE.

MOTOR CIRCUIT SIZING SCHEDULE (208V, 3 PHASE)
MOTOR SWITCH/ CIRCUIT STARTER |MOTOR DISCONNECT

HP FUSE BREAKER | SIZE/TYPE (NOTE 3)
1/2 30/6A 15A 1 30A
3/4 30,/6A 15A 1 30A

1 30,/10A 15A 1 30A
11/2 30,/10A 15A 1 30A

2 30,/10A 15A 1 30A

3 30,/20A 20A 1 30A

5 30,/25A 35A 1 30A
71/2 60,/40A 50A 1 60A

10 60,/50A 60A 2 60A
15 60 /60A 90A 3 60A
20 100,/90A 100A 3 100A
25 100,/100A 110A 3 100A
30 200/125A 125A 4 200A
40 200 /175A 175A 4 200A
50 200,/200A 200A 5 200A
60 400,/250A 250A 5 400A
75 400,/300A 300A 5 400A
100 400,/400A 400A 6 400A
125 600,/500A 600A 6 600A
150 600/600A 600A 6 600A

NOTE: SOME SYMBOLS AND ABBREWVIATIONS
SHOWN MAY NOT APPLY TO THIS PROJECT.
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GENERAL NOTES:

1.

10.

1.

12.

13.

VISIT THE SITE PRIOR TO SUBMISSION OF BID TO EXAMINE THE EXISTING CONDITIONS
AND THE EXTENT OF DEMOLITION WORK.

EXAMINE THE DRAWINGS OF OTHER TRADES AND BE FAMILIAR WITH THE DEMOLITION
REQUIRED BY OTHER TRADES. PERFORM ALL INCIDENTAL ELECTRICAL DEMOLITION
AND/OR RELOCATION REQUIRED TO FACILITATE THE DEMOLITION WORK OF OTHER
TRADES, WHETHER OR NOT SPECIFICALLY INDICATED.

REMOVE LIGHTING FIXTURES AND ELECTRICAL DEVICES AS INDICATED ON PLAN WITH
CROSS HATCHING. DEMOLITION SHALL INCLUDE, BUT NOT BE LIMITED TO, THOSE
DEVICES SHOWN.

COORDINATE WITH NEW WORK PLANS, ONE LINE DIAGRAMS AND RISER DIAGRAMS FOR
EXTENT OF DEMOLITION WORK.

PROVIDE PROPER SUPPORT FOR EXISTING TO REMAIN CONDUITS AND BOXES WHERE
EXISTING SUPPORT IS TO BE REMOVED. RE-ROUTE BRANCH CIRCUIT CONDUITS AND
RELOCATE JUNCTION BOXES AS REQUIRED TO FACILITATE INSTALLATION OF NEW
EQUIPMENT AND SYSTEMS IN CEILING SPACES.

REMOVE ALL CONDUIT AND WIRE BACK TO THE SOURCE OR NEAREST UPSTREAM
DEVICE REMAINING IN SERVICE.

MAINTAIN ELECTRICAL SERVICE TO ALL LIGHTING FIXTURES, DEVICES AND EQUIPMENT
THAT ARE TO REMAIN. EXTEND CONDUIT AND WIRE AS REQUIRED WHERE DEMOLITION
WORK AFFECTS ELECTRICAL SERVICE TO DOWNSTREAM LOADS THAT ARE TO REMAIN.

DISPOSE OF ALL MATERIALS OFF SITE AND INCLUDE ALL COSTS FOR DISPOSAL IN
BID. ALL MATERIALS SHALL BE DISPOSED OF IN ACCORDANCE WITH ALL FEDERAL,
STATE, AND LOCAL REGULATIONS, INCLUDING TCLP TESTING, PROPER DISPOSAL
AND/OR RECYCLING OF FLUORESCENT LAMPS.

PROVIDE BLANK COVER PLATES WHERE SWITCHES AND DEVICES ARE REMOVED BUT
EXISTING WALLS REMAIN INTACT.

RING OUT AND TAG ALL CIRCUITS AFFECTED BY THIS ALTERATION AT BOTH ENDS.
MARK ALL UNUSED CIRCUIT BREAKERS "SPARE”.

PROVIDE UPDATED TYPED-IN DIRECTORIES FOR ALL PANELS AFFECTED BY THIS
ALTERATION.

VERIFY ALL UNDERGROUND AND IN SLAB UTILITY LOCATIONS PRIOR TO SAW—CUTTING
OR PENETRATING ANY FLOOR SLAB.

COORDINATE ANY SHUT DOWN OF EXISTING SERVICES AND EQUIPMENT THAT ARE
REMAINING IN USE WITH THE OWNER'S REPRESENTATIVE. WHERE EXISTING BUILDING
SERVICE IS REQUIRED TO BE SHUT DOWN, INCLUDE ALL ASSOCIATED OVERTIME
COSTS TO PERFORM THIS WORK DURING WEEKENDS AND EVENINGS INCLUDE ALL
COSTS FOR PROVIDING TEMPORARY POWER WHERE SHUT DOWNS MUST OCCUR FOR
PERIODS LONGER THAN THESE HOURS. COORDINATE ELECTRICAL SHUT DOWNS WITH
THE OWNER 72 HOURS PRIOR TO SHUT DOWN.

(+) DEMOLITION NOTES:

A

DISCONNECT AND REMOVE POWER FOR MECHANICAL EQUIPMENT. EXISTING CIRCUITING
SHALL REMAIN FOR REUSE.
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GENERAL NOTES:

1. VISIT THE SITE PRIOR TO SUBMISSION OF BID TO EXAMINE THE EXISTING CONDITIONS
AND THE EXTENT OF DEMOLITION WORK.

2. EXAMINE THE DRAWINGS OF OTHER TRADES AND BE FAMILIAR WITH THE DEMOLITION
REQUIRED BY OTHER TRADES. PERFORM ALL INCIDENTAL ELECTRICAL DEMOLITION
AND/OR RELOCATION REQUIRED TO FACILITATE THE DEMOLITION WORK OF OTHER
TRADES, WHETHER OR NOT SPECIFICALLY INDICATED.

3. REMOVE LIGHTING FIXTURES AND ELECTRICAL DEVICES AS INDICATED ON PLAN WITH
CROSS HATCHING. DEMOLITION SHALL INCLUDE, BUT NOT BE LIMITED TO, THOSE
DEVICES SHOWN.

4. COORDINATE WITH NEW WORK PLANS, ONE LINE DIAGRAMS AND RISER DIAGRAMS FOR
EXTENT OF DEMOLITION WORK.

5. PROVIDE PROPER SUPPORT FOR EXISTING TO REMAIN CONDUITS AND BOXES WHERE
EXISTING SUPPORT IS TO BE REMOVED. RE-ROUTE BRANCH CIRCUIT CONDUITS AND
RELOCATE JUNCTION BOXES AS REQUIRED TO FACILITATE INSTALLATION OF NEW

EQUIPMENT AND SYSTEMS IN CEILING SPACES.
é % @ 6. REMOVE ALL CONDUIT AND WIRE BACK TO THE SOURCE OR NEAREST UPSTREAM
@FAN—Z 7 HP-10 DEVICE REMAINING IN SERVICE.
% 7. MAINTAIN ELECTRICAL SERVICE TO ALL LIGHTING FIXTURES, DEVICES AND EQUIPMENT
s 4 THAT ARE TO REMAIN. EXTEND CONDUIT AND WIRE AS REQUIRED WHERE DEMOLITION
\ ‘ \ WORK AFFECTS ELECTRICAL SERVICE TO DOWNSTREAM LOADS THAT ARE TO REMAIN.
HP-11 HP-13
@ @ 8. DISPOSE OF ALL MATERIALS OFF SITE AND INCLUDE ALL COSTS FOR DISPOSAL IN
BID. ALL MATERIALS SHALL BE DISPOSED OF IN ACCORDANCE WITH ALL FEDERAL,

STATE, AND LOCAL REGULATIONS, INCLUDING TCLP TESTING, PROPER DISPOSAL
AND/OR RECYCLING OF FLUORESCENT LAMPS.

9. PROVIDE BLANK COVER PLATES WHERE SWITCHES AND DEVICES ARE REMOVED BUT
EXISTING WALLS REMAIN INTACT.

10. RING OUT AND TAG ALL CIRCUITS AFFECTED BY THIS ALTERATION AT BOTH ENDS.
MARK ALL UNUSED CIRCUIT BREAKERS "SPARE”.

7,
@% 11. PROVIDE UPDATED TYPED—-IN DIRECTORIES FOR ALL PANELS AFFECTED BY THIS
HP-12 ALTERATION.

12. VERIFY ALL UNDERGROUND AND IN SLAB UTILITY LOCATIONS PRIOR TO SAW-CUTTING
OR PENETRATING ANY FLOOR SLAB.

13. COORDINATE ANY SHUT DOWN OF EXISTING SERVICES AND EQUIPMENT THAT ARE
REMAINING IN USE WITH THE OWNER'S REPRESENTATIVE. WHERE EXISTING BUILDING
SERVICE IS REQUIRED TO BE SHUT DOWN, INCLUDE ALL ASSOCIATED OVERTIME
COSTS TO PERFORM THIS WORK DURING WEEKENDS AND EVENINGS INCLUDE ALL
COSTS FOR PROVIDING TEMPORARY POWER WHERE SHUT DOWNS MUST OCCUR FOR
PERIODS LONGER THAN THESE HOURS. COORDINATE ELECTRICAL SHUT DOWNS WITH
THE OWNER 72 HOURS PRIOR TO SHUT DOWN.

(+) DEMOLITION NOTES:

A.  DISCONNECT AND REMOVE POWER FOR MECHANICAL EQUIPMENT. EXISTING CIRCUITING
SHALL REMAIN FOR REUSE.

/\ SECOND FLOOR ELECTRICAL DEMOLITION PLAN

SCALE: /18" -1 - 0"
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GENERAL NOTES:

1.

THESE DRAWINGS REPRESENT THE GENERAL EXTENT AND ARRANGEMENT OF
SYSTEMS, BUT ARE NOT TO BE CONSIDERED FABRICATION DRAWINGS. COORDINATE
WITH OTHER TRADES, AND PROVIDE EACH SYSTEM COMPLETE, INCLUDING ALL
NECESSARY COMPONENTS, FITTINGS, AND OFFSETS.

INSTALL SYSTEMS SUCH THAT REQUIRED CLEARANCE AND SERVICE ACCESS SPACE
IS PROVIDED AROUND ALL MECHANICAL AND ELECTRICAL EQUIPMENT, AND AROUND
ANY COMPONENTS WHICH REQUIRE SERVICE ACCESS.

COORDINATE AND PROVIDE ACCESS DOORS WITHIN INACCESSIBLE CEILING, SHAFT,
AND CHASE AREAS FOR ALL COMPONENTS WHICH REQUIRE SERVICE ACCESS. REFER
TO ARCHITECTURAL DRAWINGS FOR CEILING TYPES.

PROVIDE SUPPLEMENTARY STEEL AS REQUIRED FOR THE PROPER SUPPORT OF ALL
SYSTEMS.

MOTOR CIRCUIT PROTECTION SHALL BE SIZED IN ACCORDANCE WITH MOTOR CIRCUIT
SIZING SCHEDULES SHOWN ON "ELECTRICAL STANDARD SCHEDULES DRAWING”
UNLESS OTHERWISE NOTED.

COORDINATE THE MOUNTING HEIGHTS OF DEVICES WITH ARCHITECTURAL ELEVATIONS
AND THE TRADES INSTALLING THE WORK.

REFER TO MECHANICAL SCHEDULE SHEETS FOR ELECTRICAL REQUIREMENTS FOR
MECHANICAL EQUIPMENT. PROVIDE ALL CONNECTIONS, STARTERS, DISCONNECTS, ETC.
AS REQUIRED BY SCHEDULES AND WHERE NOTED ELSEWHERE. VERIFY REQUIREMENTS
OF ALL MECHANICAL EQUIPMENT WITH SHOP DRAWINGS SUBMITTALS. NOTIFY
ENGINEER OF ANY CONFLICTS BETWEEN EQUIPMENT SUBMITTALS AND ELECTRICAL
DRAWINGS. WHERE CIRCUIT SIZES ARE SHOWN ON THE ELECTRICAL DRAWINGS THAT
DIFFER FROM WHAT IS INDICATED ON THE MECHANICAL SCHEDULES, PROVIDE THE
CIRCUIT OF HIGHER AMPACITY.

(#) CONSTRUCTION KEY NOTES:

CONNECT TO NEAREST AVAIABLE 120V CIRCUIT.

CONNECT TO EXISTING DISCONNECT AND BRANCH CIRCUIT. EXTEND CIRCUITING AS
REQUIRED.

PROVIDE NEW 15A—3P BREAKER IN EXISTING HP—1. CONNECT TO EXISTING
DISCONNECT AND BRANCH CIRCUIT. EXTEND CIRCUITING AS REQUIRED.

PROVIDE NEW 20A-3P CIRCUIT BREAKER IN EXISTING HP—1. CONNECT TO EXISTING
DISCONNECT AND BRANCH CIRCUIT. EXTEND CIRCUITING AS REQUIRED.

PROVIDE NEW 25A-3P BREAKER IN EXISTING HP—1. CONNECT TO EXISTING
DISCONNECT AND BRANCH CIRCUIT. EXTEND CIRCUITING AS REQUIRED.

PROVIDE NEW 35A-3P BREAKER IN EXISTING HP—1. CONNECT TO EXISTING
DISCONNECT AND BRANCH CIRCUIT. EXTEND CIRCUITING AS REQUIRED.
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GENERAL NOTES:
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THESE DRAWINGS REPRESENT THE GENERAL EXTENT AND ARRANGEMENT OF
SYSTEMS, BUT ARE NOT TO BE CONSIDERED FABRICATION DRAWINGS. COORDINATE
WITH OTHER TRADES, AND PROVIDE EACH SYSTEM COMPLETE, INCLUDING ALL
NECESSARY COMPONENTS, FITTINGS, AND OFFSETS.

INSTALL SYSTEMS SUCH THAT REQUIRED CLEARANCE AND SERVICE ACCESS SPACE
IS PROVIDED AROUND ALL MECHANICAL AND ELECTRICAL EQUIPMENT, AND AROUND
ANY COMPONENTS WHICH REQUIRE SERVICE ACCESS.

COORDINATE AND PROVIDE ACCESS DOORS WITHIN INACCESSIBLE CEILING, SHAFT,
AND CHASE AREAS FOR ALL COMPONENTS WHICH REQUIRE SERVICE ACCESS. REFER
TO ARCHITECTURAL DRAWINGS FOR CEILING TYPES.

PROVIDE SUPPLEMENTARY STEEL AS REQUIRED FOR THE PROPER SUPPORT OF ALL
SYSTEMS.

MOTOR CIRCUIT PROTECTION SHALL BE SIZED IN ACCORDANCE WITH MOTOR CIRCUIT
SIZING SCHEDULES SHOWN ON "ELECTRICAL STANDARD SCHEDULES DRAWING”
UNLESS OTHERWISE NOTED.

COORDINATE THE MOUNTING HEIGHTS OF DEVICES WITH ARCHITECTURAL ELEVATIONS
AND THE TRADES INSTALLING THE WORK.

REFER TO MECHANICAL SCHEDULE SHEETS FOR ELECTRICAL REQUIREMENTS FOR
MECHANICAL EQUIPMENT. PROVIDE ALL CONNECTIONS, STARTERS, DISCONNECTS, ETC.
AS REQUIRED BY SCHEDULES AND WHERE NOTED ELSEWHERE. VERIFY REQUIREMENTS
OF ALL MECHANICAL EQUIPMENT WITH SHOP DRAWINGS SUBMITTALS. NOTIFY
ENGINEER OF ANY CONFLICTS BETWEEN EQUIPMENT SUBMITTALS AND ELECTRICAL
DRAWINGS. WHERE CIRCUIT SIZES ARE SHOWN ON THE ELECTRICAL DRAWINGS THAT
DIFFER FROM WHAT IS INDICATED ON THE MECHANICAL SCHEDULES, PROVIDE THE
CIRCUIT OF HIGHER AMPACITY.

(RN (#) CONSTRUCTION KEY NOTES:

/\ SECOND FLOOR ELECTRICAL NEW WORK PLANS

SCALE: /18" -1 - 0"

CONNECT TO NEAREST AVAIABLE 120V CIRCUIT.

CONNECT TO EXISTING DISCONNECT AND BRANCH CIRCUIT. EXTEND CIRCUITING AS
REQUIRED.

PROVIDE NEW 15A—3P BREAKER IN EXISTING HP—1. CONNECT TO EXISTING
DISCONNECT AND BRANCH CIRCUIT. EXTEND CIRCUITING AS REQUIRED.

PROVIDE NEW 20A-3P CIRCUIT BREAKER IN EXISTING HP—1. CONNECT TO EXISTING
DISCONNECT AND BRANCH CIRCUIT. EXTEND CIRCUITING AS REQUIRED.

PROVIDE NEW 25A-3P BREAKER IN EXISTING HP—1. CONNECT TO EXISTING
DISCONNECT AND BRANCH CIRCUIT. EXTEND CIRCUITING AS REQUIRED.

PROVIDE NEW 35A-3P BREAKER IN EXISTING HP—1. CONNECT TO EXISTING
DISCONNECT AND BRANCH CIRCUIT. EXTEND CIRCUITING AS REQUIRED.
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