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General Notes
A. REFER TO AM050 FOR GENERAL NOTES

REMOVE DOMESTIC HOT WATER

HEATERS, FLUES, PUMPS -

AND ASSOCIATED PIPING BACK TO "
AIR SEPARATOR AND EXPANSION

POINT OF CONTINUED USE. TANK REMAINS Keyed Demolition Notes

COGEN HX, PUMPS AND PIPING TO REMAIN. REMOVE CHILLED WATER CHEMICAL EEED TANK REMAINS. @ REMOVE HOT WATER BOILER, BURNER, TRIM, CONNECTED HOT

PUMP VFD'S DISCONNECT CHEMICAL FEED WATER SUPPLY, RETURN AND BLOW DOWN PIPING LEADING TO
PIPING FROM CHW MAIN. FLOOR DRAINS. BLOWDOWN PIPING NOT SHOWN FOR CLARITY.
RECONNECT FOLLOWING ] REMOVE GAS TRAIN NATURAL GAS PIPING FROM BOILER AND
INSTALLATION OF NEW WORK REMOVE TO LOCATION INDICATED INCLUDING VALVES,
SWITCHES, AND VENT PIPING THROUGH ROOF. VENT PIPING NOT
SHOWN FOR CLARITY, PREPARE GAS PIPING FOR EXTENSION TO
NEW BOILER LOCATIONS.
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TO BUILDING AIR DUCT UP THRU EXISTING CHIMNEY PIPING TO P-4, HX-1 AND EXG A REFER TO AM050 FOR GENERAL NOTES

General Notes
EXG 6" HWS/HWR 8" DIA. BOILER FLUE AND COMBUSTION ﬂ CONNECT 1-1/2" DHWS/DHWR
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1 2 3 | 4 | 5 6 7 8 9 10 11 | 12 | 13 | 14 15 | 16 | 17
VENT, 3/4" BALL VALVE WITH THREADED CAP, TYPICAL 165 GA GALY. METAL WITH RUN DOUBLE WALL FLUE PIPING ‘ HHHH \ PIPE PIPE PIPE
PRESSURE/TEMPERATURE TEST PORT, TYPICAL NOTES CROSS BREAKS FOR RIGIDITY TO 5-0" ABOVE ROOF ] | RAIN CAP WITH
VIBRATION ELIMINATOR, TYPICAL ' AND SLOPED TO PREVENT Lo BIRD SCREEN 1-1/4" TO 5"
, 1. PROVIDE DRAIN VALVES AT ALL ; | 6" TO 8"
INSULATE HEAT SYSTEM LOCAL AND GLOBAL STANDING WATER 3/4" PT PLYWD HIGH TEMPERATURE SEALANT : | PIPE SIZE PIPE SIZE <
LOW POINTS AS REQUIRED | STAINLESS STEEL
EXCHANGER ISOLATION VALVE, TYPICAL ' DRAW BAND (TYP
| NOTED ON DRAINAGE. COUNTER FLASHING RAIN GUARD (TYP.) N
| . CHILLER ) ;% /_ CcWS DRAWINGS ./?W =¥ 1 : |
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CONTROL VALVE, TYPICAL 3/4" HOSE THREAD END | A \__ 2X6 SHEETMETAL FRAMING PIPES < 1" SIZE PIPE " 1.1/4"TO 8" SIZE
AND CHAINED CAP i / GRID SUPPORT FOR FLUE
MANUAL BALANCE VALVE, TYPICAL =7 ‘ U = EXISTING MASONRY CHIMNEY % AND VENT PIPING. SHIM ON
PROVIDE 3/4" FULL PORT BALL VALVE FOR 2 1/2" AND LARGER SERVICE 20 GA MIN. ANGLE 3/4" PTFR \ ONE SIDE TO PROVIDE
STRAINER, TYPICAL PROVIDE BALL OR 1/2" GLOBE VALVE FOR 2" AND SMALLER SERVICE PLYWD POSITIVE SLOPE —
N
@ REFER TO PLANS FOR SPECIFIC PIPE SIZES DRAIN VALVE WITH 3/4" HOSE BIB < &?’XIEESTDN
AND CAP, TYPICAL
15 Chiller Piping Schematic 12 Low Point Drain Detail 9 Curb Cap Detail 5 Boiler Vent Thru Chimney Detail 180
NTS NTS NTS NTS
180° HIGH COMPRESSIVE
5 5 SURE S STRENGTH PIPE SUPPORT
MANUAL AIR VENT (COIN v THERMOMETER (TYP) UNION (TYP) PRESSURE/TEMPERATURE FITTING ). INSULATION
(PETE'S PLUG) (TYPICAL) HWR
OPERATED) INSTALLED DHWR T r A Hws —
=== AT ALL SYSTEM HIGH 2 4 —— ® — — — weun
(T OIS & AG app DHWS © O O— |-+ © 1-5/8" MINIMUM x12 GA. Type'C
] A GALVANIZED STEEL COLD PIPES > 1" SIZE
CHANNEL FOR BOTH HOT PIPES > 8" SIZE
| PROVIDE CLEVIS OR CHANNEL VAPOR BARRIER MASTIC
m ROLLER HANGERS PER T T AND PVC TAPE
NSNS HORIZONTAL SUPPORT
—
SIZE AS SHOWN & DIEMBERS, FASTENED HANGER SHOWN  QISULATION a
ON PLANS (TYPICAL) \ MANUFACTURER'S FOR REFERENCE
3/4" BALL VALVE AND FULL LINE SIZE (TYPICAL) v\ | HARDWARE ONLY
L HOSE BIBB (TYPICAL) i ' .
CLEAR PLASTIC D EXTERIOR PIPE i - INSULATION || PIPE SUPPORT INSULATION |
TUBING (6" LONG) — INSULATION. REFER TO SHIELD —— [ ] VAPOR BARRIER LAP SEAL ]
INSULATION SHIELD |- =T PIPE 7 —
< AND BLOCKING DETAIL —| — PROVIDE ROLLER ©) / @] T
HX / SUPPORTS PER =i
' /> @ SPECIFICATIONS | 2L
SECURE (N L L \
PIPE SIZE AS TO PAD T . . 6" | 6" | \ pipE INSULATION . 6" 6" |\ 1TYP
NOTED ON g g £ £ 18'x18" MINIMUM 1 ‘ | W/ JACKET ‘ ! w
DRAWINGS ANCHOR TO CONCRETE - - ) - SQUARE POST ¢ " TyP ¢
T T / PAD /\/
&—= | O O 1 %/ 180° HIGH COMPRESSIVE
STRENGTH PIPE SUPPORT
PRESSURE RELIEF . .
NOTE: VALVE, PIPE 4'CONCRETEPAD —__ | ” FOUR VALVE ISOLATION AND BACK ] Ll INSULATION
1. RELOCATE AIR VENT TO AN EXPOSED LOCATION WHEN VENT DRAIN OUTLET FLUSH PIPING (TYP) BOTH SIDES TYPE "A" AND "B’ - —
FITTING IS IN CONCEALED SPACE. PROVIDE 1/4" TUBING FULL SIZE TO ARRANGE PIPING AND UNIONS FOR Type "C"
BETWEEN AIR VENT AND VENT FITTING. FLOOR DRAIN. FLOOR —— EASE OF REMOVAL AND SERVICING.
16 Manual Air Vent 13 Water to Water Heat Exchanger Schematic (Flushing Arrangement) 5 Exterior Chilled Water Piping Support Detail 1 Insulation Shield and Blocking Detail
NTS NTS NTS NTS "
CHW PUMP CHW PUMP
SUCTION DUSCHARGE
3/4" ROD FOR PIPING 6" AND
. GAS VENT TO OUTDOORS PER UNDER 7/8" FOR PIPING OVER 6" _
N\ N BUTTERFLY T —— 4"HWR 2" GAS LOCAL UTILITY REGULATIONS
CORE DRILL FROM SHUT OFF N PIPE FOLLOW THE SAME ROUTE AS
VALVE(TYP. .
OUTSIDE OF BUILDING. (TYP) \ EXISTING VENTLINES DOUBLE NUT
NEATLY CAULK AROUND \
OPENING WITH WEATHER 4"HWS T V/ / &ry ~—— NATURAL GAS PIPING
PROOF SILICONE CAULK PRESSURE GAUGE . 5 \ CLEVIS HANGER o©
T INFILL ANNULAR SPACE WITH 3/4" / 8
I EXPANDING FIRE RATED FOAM v PRESSURE RELIEF JL—: - [ GAS PRESSURE REGULATORS =
TO INSULATE AND MAINTAIN .4 VALVE. PIPE DRAIN g SUPPLIED WITH BOILER, AND
WALL VAPOR BARRIER. SEAL OUTLET FULL SIZE TO INSTALLED BY CONTRACTOR
AROUND PERIMETER OF PIPE FLOOR DRAIN | _— PIPING
AT VAPOR BARRIER. S T 5 H‘\ _
/ Q Y 2" GAS VENT. RUN J —— THERMOMETER
BOILER TYPICAL
CHILLED WATER PIPING Eﬁgl—ésgggggg ] Sl<_| ( ) 69 H  SEE INSULATION DETAL
2 (S \—{ INDEPENDENTLY \ FOR INSULATION AND
~ — <— FOLLOW THE ] —— BALANCE VALVE (TYPICAL) SHIELD.
CONTINUOUS T SCHEDULE 40 GALVANIZED EQ:\g%ﬁgL\JfE’mS \ T
INSULATION — STEEL PIPE SLEEVE. DIAMETER LINES —— AUTOMATIC TEMPERATURE I
- TO ACCOMODATE PIPING AND ' CONTROL VALVE
EXISTING CHEMICAL —/ —— 8" PVC COMBUSTION | | | |
FEED TANK < 1 L AIR INTAKE _
14 Exterior Wall Piping Penetration Detalil o DOUBLE o 5 Pipe Hanger - Roller Type
NTS STEEL EXHAUST A NTS
FLUE.
% GAS HEADER. REFER _
TO PLANS FOR SIZES
S.E.D. Control No. 13-02-00-01-0-020-013
CONDENSATE TRAP, \
PROVIDE WITH UNION (TYP SHUT OFF VALVE
EACH BOILER. (TYP) T~
——h STAINLESS STEEL CONDENSATE DRAIN, 1-1/2" NPT DRAIN CONNECTION _
RN PIPE TO NEAREST FLOOR DRAIN. W/QUICK RELEASE BLOW DOWN VALVE. 5PIPEDIA. | 10 PIPE DIA
BRANCH LINE (MIN) (MIN)
NOTE: REFER TO PLANS
GENERIC SYMBOL USED TO SHOW VALVE LOCATION(S). ‘\ Rev. No.: Date:  |Description:
REFER TO SPECIFICATIONS FOR EXACT VALVE TYPE. REDUCE TO |
' ' LA : EQUIPMENT Z o -
10 Detall - \HW Boiler Piping Detail EQUIPMEN NN L]
NTS NTS ' APPLIANCE REGULATOR
@ INSTALLED HORIZONTAL.
DHWS B REFER TO DIV 23 SPECS
S : é < : >: DRIP/ DIRT LEG W/
ISOLATION
J “ VALE (TYPICAL) PUMP SUCTION PUMP DISCHARGE ~_ THREADED CAP
I \1//:LVBEA(LTLYP ) Y SHUTOFF VALVE \ &
DHWR 20 : | — PRESSURE/TEMPERATURE 25 g_}»/— (TYPICAL) CONDENSING BOILER complex world
- = - FITTING (PETE'S PLUG) (TYPICAL) REFER TO "M" DWGS o
CONCENTRIC REDUCER BALANCING VALVE CLEAR SOLUTIONS %
INLINE CIRCULATOR (5 PIPE DIA. ABOVE @ B
SEE PLAN PUMP CONNECTION) SILENT CHECK VALVE !
FOR PIPE /
SIZE P LINE SIZE COMPANION FLANGES 1/4" BALL VALVE (TYPICAL) Tetra Tech Endi Architect \
O : F A : : r ngineers, Archi
2 Hws N | DCW—2 == PRESSURE GAUGE Boiler Gas Piping Connection Detalil etra ' ech =NgINeers, Archtiects @
N LINE SIZE (TYP ] FLEX CONNECTOR 3 — & Landscape Architects, P.C.
/ (TYP) SUCTION DIFFUSER WITH (TYPICAL) NTS
— ADJUSTABLE SUPPORT
EXG. DHW EXG. DHW PRESSURE ) SILENT CHECK VALVE ADIUSTABLE SUPPOR ™
2—HWR STORAGE TANK STORAGE TANK GAUGE L. BASE MOUNTED PUMP
D ASSEMBLY PAN HEAD METAL 18 ga. GALVANIZED
BALANCING VALVE SCREW 6" ON / U-CHANNEL - SOLID
B] PROVIDE UNIONS OR STEEL RAIL BASE CENTER (TYPICAL) :ﬁ/ FACE - .
FLANGES AT PUMP _\.@$ %
d d CONNECTIONS ARCHITECTS & ENGINEERS
DRAIN FITTING WITH ]
— 1/2" HOSE VALVE A Y CHILLED WATER SUPPLY MASONRY WALL
HX-1. REFER TO WATER VANV . S R, S AND RETURN PIPING B . S
HX-1 REFER TO . 1 it Beacon City School District
EXCHANGER A I : >
SCHEMATIC (FLUSHING \ EiSA?\ll-é\f\éN CONCRETE PAD 14 ga. GALVANIZED MASONRY Beacona NY
ARRANGEMENT) FOR S by TRIPLE DUTY VALVES MAYBE USED IN LIEU USE THE TAPPINGS ON THE PUMP TO PIPE STEEL ENCLOSURE. ANCHOR
® S TANK OF BALANCE VALVE AND CHECK VALVE . DIFFERENTIAL PRESSURE GAGE ACROSS THE PAINT TO MATCH TYPICAL
PIPING TRIM. | | ( )
INLET & OUTLET OF PUMP EXISTING ADJACENT A }
L (] L - SURFACE =| Reconstruction to:
[ b o HH o NOTES: 4 Beacon High School
E—KE < hJ 1. SUPPORT PUMP FROM ADJACENT PIPING, HUNG FROM @ TRIPLE DUTY VALVES MAYBE USED IN LIEU OF BALANCE RADIUS EDGE ——— | g
| POC / \ VIBRATION ISOLATORS PER SPECIFICATIONS. STATION AND CHECK VALVE.
’ 2'x2"x18 ga.
2. GENERIC SYMBOL USED TO SHOW VALVE LOCATIONS. REFER (2)  SUPPORT PIPING INDEPENDENTLY OF PUMP AND SUCTION / CONTINUOUS
P-4 TO SPECIFICATIONS FOR EXACT VALVE TYPE. DIFFUSER. PROVIDE VIBRATION HANGER AT FIRST PIPE WIDTH TO SUIT / ANGLE —
P = & & = 3)21— HANGER LEAVING THE PUMP. ENCLOSED PIPING Details
T | H AND HANGERS
7 Léf | 3. ENTIRE ASSEMBLY MAY BE SHOWN ON DRAWING AS @ @ SHIM AND GROUT PER SPECIFICATIONS
<. s v rAA: L , 71\' :\‘7/ - “ a? s ) ST Lo ,A '9\ ~ N oo - ,\ >- 2
Kl N - -9 2 ~ 4 a vn < 3 4 - L e 3 4‘ N
NOTE: NOTES: _ _ , :
™~ EXG CONCRETE PAD ™~ EXG CONCRETE PAD 1. GENERIC SYMBOL USED TO SHOW VALVE LOCATION(S). 1. EEQAER%;FI}/I;CT?L SURFACES AND FINISH. PAINT TWO COAT COLOR _| DrawnBy: Date: Drawing Number:
: : . REFER TO SPECIFICATIONS FOR EXACT VALVE TYPE. : DPM/JPF1 03/28/2025
Inline Maintenance Free Circulator Pump
. . e . . . . Project No.:
17 Domestic Hot Water Schematic 11 Piping Detail W/ Pressure Gauge 3 Base Mounted Pump Detail 4 Piping Enclosure Detail FM5OO
NTS NTS NTS NTS 279180-24002.1
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HEAT EXCHANGER (HX) SCHEDULE PUMP (P) SCHEDULE
HOT SIDE HEATED SIDE SERIES/ MAX. MIN. SUCTION DISCHARGE MOTOR ELECTRICAL
INLET |OUTLET INLET OUTLET DWG MODEL | MODEL/ | FLOWRATE HEAD OPER. EFF. | CONNECTION | CONNECTION
DWG CAPACITY TEMP | TEMP |CONNECTION! WPD TEMP | TEMP |CONNECTION| WPD LABEL  LOCATION TYPE SERVES NO. SIZE (GPM) (FT HD) | TEMP (°F) % (IN) (IN) RPM | BHP | HP V/PH FLA | NOTES
LABEL  LOCATION| MODEL (MBH) MEDIUM | GPM (F) (F) SIZE (IN) | (FT HD) | MEDIUM | GPM @ (F) (F) SIZE (IN) | (FTHD)| NOTES P-1A MECH F302 | BASE MOUNTED END SUCTION HOT WATER LOOP e-1510 3GB 500 116 225 75.4 4 3 1800 194 | 30 460V / 3p 40 [1,2,34,57
%1 |BOILER ROOM| BPDWA25.78 =17 WATER 59 150 100 5 13 WATER 16 50 120 5 043 13 P-1B MECH F302 | BASE MOUNTED END SUCTION HOT WATER LOOP e-1510 3GB 500 116 225 75.4 4 3 1800 194 | 30 460V / 30 40 [1,23457
NOTES. : P-1C MECH F302 | BASE MOUNTED END SUCTION HOT WATER LOOP e-1510 3GB 500 116 225 75.4 4 3 1800 194 | 30 460V / 30 40 [1,23457
1 'DESIGN MAKE: BELL & GOSSET P-2A MECH F302 | BASE MOUNTED END SUCTION | CHILLED WATER LOOP e-1510 4 GC 720 130 225 795 5 4 1800 296 | 40 460V / 30 52 (12,3457
2 PROVIDE DOUBLE WALL ASME CONSTRUCTION FOR DOMESTIC WATER. P-2B MECH F302 BASE MOUNTED END SUCTION CHILLED WATER LOOP e-1510 4 GC 720 130 225 79.5 5 4 1800 29.6 40 460V /3@ 52 1,2,3,4,5,7
P-2C MECH F302 | BASE MOUNTED END SUCTION | CHILLED WATER LOOP e-1510 4 GC 720 130 225 795 5 4 1800 296 | 40 460V / 30 52 (12,3457
P-3 MECH F302 IN-LINE CENTRIFUGAL HOT WATER LOOP e-90 1.5AB 30 24 250 0 15 15 1725 031 | 0.75 | 208V/3p 2 1,3,5
P-4 MECH F302 IN-LINE CIRCULATOR DOMESTIC HW NBF NBF-36 16 10 225 0 15 15 3300 0.36 115V /10 2 1,3,6,8
NOTES:
BOILER SCHEDULE 1. DESIGN BASIS: BELL & GOSSETT 3. PROVIDE MAXIMUM IMPELLER FOR NON-OVERLOADING CONDITIONS. 5. FLUID: WATER 7. PUMPS RUNS IN PARALLEL
NATURAL GAS DATA MAX THERMAL FLOW PRESSURE 2. PROVIDE SUCTION DIFFUSERS WITH FLUSH SEAL. 4. PROVIDE SiC/SiC/EPR MECHANICAL SEALS. 6. FLUID: DOMESTIC WATER 8. PUMP RATED FOR DOMESTIC SERVICE
DWG MODEL | MIN. INPUT | MAX. INPUT | OUTPUT | EFFICIENCY | EWT | LWT | (MIN./MAX.| DROP @170
LABEL | LOCATION (MBH) (MBH) (MBH) (150-180°F) | (°F) | (°F) GPM) GPM (PSI) | VOLTAGE | PHASE | FLA | NOTES
B-1 MECH F320 | BMK 3000 200 3000 2880 87 150 180 25/350 2 460 3 5 1,2,3,4,5
B-2 MECH F320 | BMK 3000 200 3000 2880 87 150 180 25/350 2 460 3 5 1,2,3,4,5 VARIABLE FREQUENCY DRIVE (VFD) SCHEDULE
NOTES: DWG MOTOR MOTOR | VOLTAGE | FREQUENCY NO. OF CONSTRUCTION
1. BASIS OF DESIGN: AERCO 3. REFER TO SPECIFICATION FOR MINIMUM BOILER EFFICIENCIES. 5. PROVIDE CONDENSATE NEUTRALIZING TANK. LABEL SERVES MODEL NO.: HP AMPERAGE | KW (V) (HZ) UL ENCLOSURE PULSES TYPE NOTES
2. PROVIDE BAS-BOILER INTERFACE 4. PROVIDE WITH MANUFACTURERS STANDARD DISCONNECT SWITCH. VED P-IA SUMP P-1A | ACHE50.PDRI045AZ 20 24 554 460 5 UL Type 17/ NEMA 1 5 PDR = Drive, Disconnect 1234
VFD P-1B PUMP P-1B ACH550-PDR-045A-4 30 44 224 460 60 UL Type 1/NEMA 1 6 PDR = Drive, Disconnect 1,2,3,4
VFD P-1C PUMP P-1C | ACH550-PDR-045A-4 30 44 22.4 460 60 UL Type 1/ NEMA 1 6 PDR = Drive, Disconnect 1,2,3,4
VFD P-2A PUMP P-2A | ACH550-PDR-059A-4 40 59 29.8 460 60 UL Type 1/ NEMA 1 6 PDR = Drive, Disconnect 1,2,3,4
AIR SEPARATOR SCHEDULE VFD P-2B PUMP P-2B ACH550-PDR-059A-4 40 59 29.8 460 60 UL Type 1/ NEMA 1 6 PDR = Drive, Disconnect 1,2,3,4
MAX | MAX VFD P-2C PUMP P-2C | ACH550-PDR-059A-4 40 59 29.8 460 60 UL Type 1/ NEMA 1 6 PDR = Drive, Disconnect 1,2,3,4
DWG PRESS. TEMP. CAPACITY| WPD | CV |CONNECT. BODY  WEIGHT NOTES: o ION MAKE. ABE 3 EXTERNAL FILTERS
LABEL | LOCATION | SYSTEM SERVED | MODEL | (PSI) (°F) (GPM) | (FT.HD) | COEF. | (IN.NPT) |[CONST. (LB) NOTES 2. BUILT IN 5% INPUT IMPEDANCE 4. OUTPUT CABLE (WHEN CABLE IS GREATER THAN 50 FT)
AS-1 MECH F320 HOT WATER LOOP R-8F 120 350 1000 2.2 1020 8" STEEL 460 1,2,3
NOTES:
1. BASIS OF DESIGN: BELL & GOSSETT 3. STAMPED AND ASME RATED.
2. PROVIDE HIGH CAPACITY AIR VENT. AIR COOLED CHILLER (CH) SCHEDULE
TOT. COMPRESSOR EVAPORATOR UNIT SIZE (IN) | DESIGN ELECTRICAL OPER.
DWG CAP. | CHILLER COMP. MIN. FLOW | FLOW EWT| LWT WPD AMB. MCA| MOCP | WT.
MAXIMUM LEVEL SOUND SCHEDULE LABEL| LOCATION | MODEL | (TONS)| TYPE TYPE | QTY (GPM) | (GPM) | (°F) | (°F) REFRIG./(FTWG) L | W | H (°F) |IPLV | EER VOLT./PH (A) | (A) (LB) NOTES
CH-1 EXTERIOR PAD AGZ014F 179 AIR-COOLED | SCROLL 6 276 380 54 42 R32 7.40 208 | 88 | 99 95 178 | 103 | 460 | 3 | 402 450 9927 |1,2,3,4,5,6,7,8,9,10
SOUND READING SOUND POWER CH2 | EXTERIORPAD | AGZO14F 179 | AIR-COOLED | SCROLL 6 276 380 54 42 R32 740 | 298| 88 | 99 95 178 | 103 | 460 | 3 | 402 450 9927 | 1,2,3,4,5,6,7,8,9,10
UNIT TYPE LOCATION 63 HZ 125HZ | 250 HZ | 500 HZ | 1000 HZ | 2000 HZ | 4000 HZ | 8000 HZ | NOTES NOTES:
AIR-COOLED CHILLER AT UNIT, AT 30 FEET 77,50 81, 54 85, 58 93, 66 91, 64 92, 65 84, 57 80, 53 1 1 DESIGN MAKE: DAIKIN 5. PROVIDE FACTORY INSTALLED DISCONNECTS. 8. PROVIDE GROUND FAULT PROTECTION.
NOTES: 2. PROVIDEOPAINT OVER G-90 I-é%T DIPI;I(E:D GALVAIgZED CSASINET CONSTRUCTION, SALT SPRAY 6000 HOURS. 6. PR8VIDE VARIABLE (S)PEE% CONDENSER FANS. 9. PROVIDE 120V CONVENIENCE OUTLET.
== 3. REFER TO MAXIMUM LEVEL SOUND SCHEDULE ON THIS SHEET. 7. PROVIDE CHILLER CONTROLLER BACNET INTERFACE. 10. SCCR:65KA.
1. SOUND DATA RATED IN ACCORDANCE WITH AHRI STANDARD-370. M PROVIDE AN INSULATED EVAPORATOR HX WITH HEATER PLATE.
o _ PIPE FREEZE PROTECTION HEAT TRACE SCHEDULE
| |
l | _ CIRCUIT | MAX CIRCUIT
e __C _ I = A ! A CIRCUIT | MANUFACTURER MODEL # APPLICATION | PIPESIZE&  WATTS | OPERATING | y/py BREAKER LENGTH AT 40F CONTROLLER| NoTES
e <) E B
BOILER ! m e DHW DHW HT-1 RAYCHEM XL-TRACE | 8XLE2-CR | FREEZE PROTECTION 6" &8" METAL 8 40F 208V /1@ 20 309 C910-485 1,2,3,4,5
SHUT-OFF | B STORAGE STORAGE (]
SWITCH : m % HX-1 All TANKS TANKS Z/IMI TOTEISI\iSTALL IN ACCORDANCE WITH MANUFACTURER SPECIFICATIONS. XL TRACE INSTALL MANUAL H58033
(TYP.-FOR2) 'COSENSOR  NAT. GAS SENSOR  BOILERROOM SPACE ~ OUTSIDE AR | 2. INSTALL SYSTEM UNDER PIPE INSULATION FOLLOWING MANUFACTURER'S INSTRUCTIONS. '
TEMPERATURE TEMPERATURE | ' ——JF 3.  ACCESSORIES: RAYCLIC CONNECTION KITS FOR POWER CONNECTIONS, TEES/SPLICES AND END SEALS. GT-66 GLASS TAPE & ETL ELECTRIC TRACE LABELS.
| 4. TESTINSTALLATION IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATION, INCLUDING: RESISTANCE TESTING WITH 2500 VDC MEGOHMMETER AND CAPACITANCE TESTING.
_____________________ __ ol ______ . _ 5.  CONFIGURE CONTROLLER FOR AMBIENT SENSING WITH RTD-200 TO TURN ON HEAT TRACE AT 40F. PROVIDE RTD10CS LINE SENSING THERMOSTAT TO MONITOR PIPE TEMPERATURE. EXTEND
w2 - Jf 2
THERMOSTATS AS REQUIRED FOR PROPER INSTALLATION.

COM

HEATING PLANT CONTROL

BOILER CONTROL:

1. THE EMCS SHALL PROVIDE FUNCTIONAL CONTROL OF THE BOILER SYSTEM.

EX. BOILER
B-D-1

COM

A. THE BOILER SYSTEM ENABLE INSTRUCTION SHALL BE MANUALLY INPUT FROM THE OWS. THEREAFTER, THE BOILER SYSTEM
SHALL FUNCTION AUTOMATICALLY AS CONTROLLED BY THE EMCS, SUBJECT TO OPERATOR OVERRIDE AND BOILER INTERNAL
SAFETIES.

B. THE DISABLE INSTRUCTION SHALL ALSO BE MANUALLY INPUT AND DISABLE SEQUENCE SHALL BE THE REVERSE OF ENABLE.

2. TEMPERATURE CONTROLS CONTRACTOR SHALL PROVIDE ALL FIELD CONTROLS WIRING OF BOILER CONTROL PANELS AND
INTEGRATION INTO THE EMCS. COORDINATE AND RECEIVE INSTRUCTIONS FOR THE BOILER MANUFACTURER'S CONTROLS
(LEAD/LAG, BOILER PANELS). UPON FAILURE OF EMCS, BOILER SYSTEM CONTROL SHALL REVERT TO ENABLED INDIVIDUAL BOILER
CONTROLS.

3. WHEN THE BOILER SHUT-OFF SWITCH IS ACTIVATED SHUT OFF THE FUEL SUPPLY AND INITIATE BOILER SHUTDOWN FOR BOTH
BOILERS.

4. BOILER ROOM VENTILATION:

A. WHEN THE BOILER ROOM SPACE TEMPERATURE EXCEEDS 75°F (ADJ.), OPEN BOILER ROOM VENTILATION AIR DAMPERS.

5. HOT WATER HEATING BOILER OPERATION.
A. START ONE SYSTEM HOT WATER CIRCULATION PUMP.
B. PROVIDE SLOW ACTING TWO POSITION, SPRING RETURN, FAIL OPEN, BUTTERFLY CONTROL VALVES TO CONTROL THE FLOW
THROUGH EACH BOILER. OPEN ON CALL FOR THAT BOILER TO FIRE AND PROVE OPEN BY MEANS OF AN END SWITCH. TO
AVOID "DEAD-HEADING" SYSTEM PUMPS, CONTROL VALVE SERVING BOILER CURRENTLY DESIGNATED AS "LEAD BOILER"
SHALL REMAIN OPEN REGARDLESS OF SYSTEM FLOW OR LEAD BOILER FIRING RATE.
C. WHEN A BOILER CYCLES OFF, LEAVE VALVE OPEN AND CONTINUE CIRCULATING UNTIL THE OUTLET TEMP IS WITHIN 3°F OF
THE BOILER RETURN TEMP, THEN CLOSE THE CONTROL VALVE WHILE OFF.

BOILER LEAD LAG CONTROL:

1. CONTROL AND SEQUENCE THE BOILERS TO MAINTAIN THE REQUIRED BOILER OUTPUT AND FLOWRATE WHICH WILL MAINTAIN THE
BUILDING HEATING LOOP AT THE REQUIRED TEMPERATURES. PROVIDE CONTROL AS REQUIRED TO MINIMIZE SEEKING AND
BURNER CYCLING, COORDINATED WITH BOILER/BURNER MANUFACTURER'S RECOMMENDATIONS.

2. FIRE THE LEAD BOILER TO THE MINIMUM FIRING RATE REQUIRED TO MAINTAIN LOOP TEMPERATURE.

3. AS THE FLOWRATE AND SYSTEM HEATING LOAD INCREASES TO ABOVE THE MINIMUM FIRING RATE OF THE LEAD BOILER AS
CALCULATED FROM THE MEASURED FLOWRATE AND BOILER TEMPERATURE RISE, PROVE FLOW THROUGH AND FIRE SECOND
BOILER SIMULTANEOUSLY. MODULATE THE FIRING RATE OF BOTH BOILERS SIMULTANEOUSLY AT THE MINIMUM RATE WHICH WILL
MAINTAIN THE REQUIRED LOOP TEMPERATURE. IF THE FLOWRATE AND SYSTEM HEATING LOAD INCREASES, FOLLOW THE ABOVE
SEQUENCE FOR ENABLING THE THIRD AND FOURTH BOILERS ACCORDINGLY.

4. ON A REDUCTION IN DEMAND WHEN THE COMBINED FIRING RATE OF ACTIVE BOILERS IS LESS THAN THEIR COMBINED MINIMUM
CAPACITY AS MEASURED BY A RISE IN SUPPLY WATER TEMPERATURE ABOVE SETPOINT IN SPITE OF BOILERS AT LOW FIRE, DE-
STAGE THE LAG BOILERS IN ORDER, CLOSE THE RESPECTIVE CONTROL VALVE AS DESCRIBED ABOVE CAUSING ALL FLOW TO GO
THROUGH THE LEAD BOILER, AND MODULATE IT'S FIRING RATE AS REQUIRED TO MAINTAIN THE LOOP TEMPERATURE.

5. ON A FURTHER REDUCTION IN DEMAND, MODULATE THE LEAD BOILER TO LOW FIRE AND THEN OFF.

6. SHOULD A LEAD BOILER FAIL TO FIRE ON REQUEST, SWITCH THE LEAD BOILER TO LAG AS DESCRIBED ABOVE, FIRE THE NEW LEAD

BOILER IMMEDIATELY, AND INITIATE A PROPERLY ANNUNCIATED ALARM CONDITION.
7. SHOULD A LAG BOILER FAIL TO FIRE ON REQUEST, CONTINUE TO FIRE THE LEAD AS REQUIRED, AND INITIATE A PROPERLY
ANNUNCIATED ALARM CONDITION.
8. THE CONTROLS SHALL ALTERNATE BOILERS AS DESCRIBED ABOVE, SHALL AUTOMATICALLY ALTERNATE THE LEAD/LAG BOILERS AT
LEAST ONCE PER WEEK, AND SHALL ALSO PROVIDE FOR MANUAL SWITCHING OF LEAD AND LAG BOILERS.
9. WHEN THE EMCS IS DISABLED, THE BOILERS SHALL OPERATE UNDER CONTROL OF THEIR STANDALONE MODULATING AQUASTATS

AND OTHER CONTROLS.

BOILER RETURN WATER TEMPERATURE CONTROL:

THE DESIGN MAKE BOILERS SHALL NOT REQUIRE ANY RETURN WATER THERMAL SHOCK TEMPERATURE PROTECTION, AND OPERATE AT
INCREASED EFFICIENCY AT LOWER RETURN WATER TEMPERATURE. TWO WAY VALVE MODULATING HEATING CONTROL IS DESIGNED TO
AND SHALL BE CONTROLLED TO MAXIMIZE THE TEMPERATURE DROP THROUGH THE SYSTEM CONSISTENT WITH PROVIDING ADEQUATE

HEAT.

BOILER ROOM SAFETIES:

1. CARBON MONOXIDE AND LP/NATURAL GAS SENSOR CONTROL:
A. PROVIDE AND INSTALL CO AND NATURAL GAS SENSORS WITHIN THE BOILER ROOM, WHENEVER EITHER ONE OF THE

CONTAMINANT SENSORS INCREASES FROM 10% TO 25% OF ITS THRESHOLD EXPOSURE LIMIT (TEL) SOUND AN AUDIBLE

ALARM AND SEND AN ALARM AT THE OPERATOR WORK STATION.

EX. BOILER

B-D-2

LOCATE WHERE
INDICATED ON
FMO50 (TYP. 2)

A6

BOILER / BUILDING HEATING WATER LOOP SUPPLY TEMPERATURE CONTROL:

1. VARY SUPPLY HEATING WATER TEMPERATURE SETPOINT INVERSELY WITH OUTDOOR AIR TEMPERATURE.

A.

B.

SUPPLY TEMPERATURE SHALL VARY INVERSELY WITH OUTDOOR AIR TEMPERATURE FROM 90°F (ADJ.) TO 180°F (ADJ.), AS THE

OUTDOOR AIR TEMPERATURE VARIES FROM 55°F (ADJ.) TO -5°F (ADJ.). ABOVE AND BELOW THESE OUTDOOR TEMPERATURES THE
SUPPLY WATER TEMPERATURE SHALL REMAIN CONSTANT.
MODULATE THE BOILER FIRING RATES TO MAINTAIN THE SUPPLY LOOP TEMPERATURE.

2. BOILER WATER OUTLET TEMPERATURE SHALL BE SUBJECT TO DOMESTIC HOT WATER TEMPERATURE OVERRIDE (150°F
(ADJ.)) AS DESCRIBED BELOW. WHEN THE BOILER TEMPERATURE CALLED FOR BY DOMESTIC WATER HEAT IS HIGHER THAN
THAT CALLED FOR BY THE HIGH TEMPERATURE BUILDING LOOP, MODULATE THE THREE WAY VALVE AS REQUIRED TO
MAINTAIN BUILDING LOOP TEMPERATURE.

3. THE OWS SHALL HAVE INDICATION CAPABILITY FOR OUTDOOR AIR TEMPERATURE, BUILDING SUPPLY HEATING WATER TEMPERATURE,
RETURN HEATING WATER TEMPERATURE, AND ALL OTHER INDIVIDUAL HYDRONIC TEMPERATURE SENSORS INSTALLED ON THIS LOOP.

PUMPS:

1. THE EMCS SHALL CONTROL OPERATION OF THE SYSTEM PUMPS AND CAUSE THE VARIABLE FREQUENCY DRIVES TO VARY THE POWER
FREQUENCY TO THE BUILDING CHILLED WATER PUMPS.
2. UPON INITIAL CALL FOR HEATING, CONTROL THE LEAD HOT WATER PUMP (P-2A,2B,2C) TO RUN. PUMPS ARE DESIGNED TO RUN
INDIVIDUALLY UNDER LIGHT TO AVERAGE LOAD CONDITIONS, AND IN PARALLEL UNDER PEAK LOAD CONDITIONS. STAGE AND SEQUENCE
THE LEAD LAG OPERATION OF THE PUMPS AS DESCRIBED BELOW:
3. ONCE FLOW HAS BEEN PROVEN, ENERGIZE THE LEAD CHILLER TO MAINTAIN THE CHILLED WATER SUPPLY TEMPERATURE.
4. WITH THE LEAD CHILLER RUNNING AT CAPACITY, AND THE CHILLED WATER TEMPERATURE SETPOINT CANNOT BE MAINTAINED, ENERGIZE
TO LAG CHILLER.
5. A MANUAL OVERRIDE AT THE DRIVE SHALL PERMIT TEMPORARY MANUAL ADJUSTMENT OF SUPPLY WATER FLOW. IF THIS OCCURS, THE
CONTROL PANEL ALARM SYSTEM SHALL INITIATE A PROPERLY ANNUNCIATED ALARM CONDITION.
6. PROVIDE AUTOMATIC, ADJUSTABLE, PARALLEL AND LEAD-LAG CAPABILITY TO PERMIT SWITCHING BETWEEN CHILLED WATER PUMPS. IF
THE LEAD PUMP CANNOT MAINTAIN THE REQUIRED FLOW, THE EMCS SHALL SWITCH LEAD AND LAG PUMPS AND CAUSE AN ALARM TO BE
OUTPUT TO THE OWS.
7. QUANTITY OF PUMPS IN OPERATION SHALL VARY AS FOLLOWS:
WHEN THE OPERATING PUMP(S) RAMP UP TO 55 HZ (ADJ.), ENERGIZE THE NEXT PUMP TO AND RUN ALL PUMPS AT THE SAME
FREQUENCY OF 35 HZ (ADJ.).
WHEN THE OPERATING PUMPS RAMP DOWN TO 25 HZ (ADJ.), DE-ENERGIZE ONE LAG PUMP AND RUN OPERATING PUMP AT THE
FREQUENCY OF 50 HZ (ADJ.).
8. ALARMS SHALL BE PROVIDED AS FOLLOWS:
HIGH DIFFERENTIAL PRESSURE: IF 25% (ADJ. ) GREATER THAN SETPOINT.
LOW DIFFERENTIAL PRESSURE: IF 25% (ADJ.) LESS THAN SETPOINT.

A.

B.

A.
B.

DOMESTIC HOT WATER CONTROL:

1. MONITOR AND CONTROL THE DOMESTIC HOT WATER SERVICE AS FOLLOWS:

A.

B.

C.

PROVIDE A SYSTEM GRAPHIC SHOWING SCHEMATIC WITH ALL POINTS AND ENABLING THE OWNER TO RESET THE DHW
STORAGE TANKS DESIGN TEMPERATURES AND RETURN PUMP RUNTIME BASED ON CUSTOMIZED SCHEDULES .
PROVIDE TEMPERATURE SENSORS IN DOMESTIC WATER STORAGE TANKS, THE BOILER WATER SUPPLY AND RETURN
TO AND FROM THE DHW HEAT EXCHANGER HX-1, AND THE FULL TEMPERATURE AS WELL AS REDUCED TEMPERATURE
DHW SUPPLY.
CONTROL THE HEATING OF THE DOMESTIC HOT WATER TANKS AS FOLLOWS:
PROVIDE START/STOP CONTROL AND CURRENT SENSING RUN INDICATION FOR THE HEATING WATER PUMP P-3
SERVING DOMESTIC HOT WATER HEAT EXCHANGER AS WELL AS THE DOMESTIC WATER PUMP P-4 CIRCULATING
BETWEEN THE TANKS AND HX-1.
PROVIDE TWO DHW TANK TEMPERATURE SENSORS FOR EACH TANK, ONE IN THE TANK NEAR THE BOTTOM AND
ONE SURFACE MOUNTED ANALOG SENSOR UNDER THE TANK INSULATION NEAR THE TANK OUTLET. USE THE
TANK BOTTOM SENSOR TO CALL FOR TANK HEAT UNLESS THE OUTLET SENSOR RISES TO MORE THAN 10°F
ABOVE SETPOINT, THEN USE THE AVERAGE OF THE TEMPERATURE READINGS.
MAINTAIN THE TEMPERATURE OF THE TANK AT 140° F MINIMUM, BUT ALLOW TANK TEMPERATURE TO DROP TO
130° F BEFORE CALLING FOR PUMP OPERATION AND BOILER HEAT TO AVOID SHORT CYCLING BOILERS.

WHEN DHW TANK IS CALLING FOR HEAT, CIRCULATE ONE BOILER MINIMUM, FIRE ITS RESPECTIVE BURNER TO
MAINTAIN 155°F MINIMUM BOILER SUPPLY WATER TEMPERATURE, AND CONTROL THE HEAT EXCHANGER PUMPS

1.

(P-3 & P-4) TO RUN AND HEAT THE DHW TANK.

FUTURE POOL HEATING CONTROL (INFORMATION INCLUDED FOR FUTURE WORK, NIC):

1. UTILIZE EXISTING POOL TEMPERATURE SENSORS. WHEN POOL TEMPERATURE DROPS BELOW SETPOINT, ENERGIZE (FUTURE) PUMP P-5,
AND POSITION EXISTING THREE-WAY CONTROL VALVE FULLY OPEN TO HEAT EXCHANGER.

Hot Water Plant (Boilers, Pumps)
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CHILLER PLANT CONTROLS - SEQUENCE OF OPERATIONS:

et

CHILLER:

1. ENABLE AND DISABLE THE CHILLER BASED ON THE ENERGY MANAGEMENT CONTROL PROGRAM.

2. UPON A CALL FOR MECHANICAL COOLING, OPEN LEAD CHILLER 2-WAY VALVE AND ENABLE LEAD CHILLER LOOP PUMP TO RUN CONTINUOUSLY. PROVIDE
NORMALLY OPEN CHILLER CONTROL VALVES TO ALLOW VALVES TO FAIL OPEN FOR DRAINAGE IN WINTER.

3. WHEN FLOW IS PROVEN THROUGH CHILLER LOOP BY THE DIFFERENTIAL PRESSURE SENSOR SET FOR MINIMUM FLOW THROUGH THE CHILLER, ENABLE

THE CHILLER THROUGH BUILDING CONTROL SYSTEMS AND CHILLER CONTROL PANEL TO MAINTAIN CHILLED WATER SUPPLY TEMPERATURE SETPOINT
(ADJUSTABLE). VARY THE SUPPLY TEMPERATURE SETPOINT AS AN ADJUSTABLE LINEAR FUNCTION OF OUTSIDE AIR TEMPERATURE SUCH THAT AT 65°F THE
LEAVING CHILLED WATER TEMPERATURE IS 50°F AND AT 95°F THE LEAVING CHILLED WATER TEMPERATURE IS 40°F.
4. IF FLOW IS BELOW MINIMUM CHILLER FLOW, MODULATE OPEN BYPASS VALVE AT END OF PIPING LOOP, ALLOWING PUMPS TO RAMP TO INCREASE SPEED
AND GPM UNTIL MINIMUM FLOW REQUIREMENTS ARE MET. MODULATE BYPASS VALVES TO BE CLOSED TIGHT AT A SYSTEM FLOW 20 GPM ABOVE CHILLER
BARREL MINIMUM.

PUMPS

5. WITH THE LEAD CHILLER RUNNING AT CAPACITY, AND THE CHILLED WATER TEMPERATURE SETPOINT CANNOT BE MAINTAINED, ENERGIZE TO LAG CHILLER.
6. PROVIDE COM PORT INTERFACE WITH CHILLER. CREATE A GRAPHIC SHOWING AT LEAST FIFTEEN AVAILABLE DATA POINTS WITH DESCRIPTIVE MEANING OF

EACH. PROVIDE AN ALARM FOR EACH OF THE FOLLOWING:

a FAIL ALARM

b. PUMP FAILURE

C. CHILLED WATER PRESSURE SETPOINT LOW/HIGH LIMITS.

d CHILLED WATER SUPPLY TEMPERATURE SETPOINT LOW/HIGH LIMITS.

e CHILLED WATER RETURN TEMPERATURE SETPOINT LOW/HIGH LIMITS.

THE EMCS SHALL CONTROL OPERATION OF THE SYSTEM PUMPS AND CAUSE THE VARIABLE FREQUENCY DRIVES TO VARY THE POWER FREQUENCY TO THE
BUILDING CHILLED WATER PUMPS.
UPON INITIAL CALL FOR MECHANICAL COOLING, CONTROL THE LEAD CHILLED WATER PUMP (P-2A,2B,2C) TO RUN. PUMPS ARE DESIGNED TO RUN

INDIVIDUALLY UNDER LIGHT TO AVERAGE LOAD CONDITIONS, AND IN PARALLEL UNDER PEAK LOAD CONDITIONS. STAGE AND SEQUENCE THE LEAD LAG

OPERATION OF THE PUMPS AS DESCRIBED BELOW:

ONCE FLOW HAS BEEN PROVEN, ENERGIZE THE LEAD CHILLER TO MAINTAIN THE CHILLED WATER SUPPLY TEMPERATURE.
A MANUAL OVERRIDE AT THE DRIVE SHALL PERMIT TEMPORARY MANUAL ADJUSTMENT OF SUPPLY WATER FLOW. IF THIS OCCURS, THE CONTROL PANEL
ALARM SYSTEM SHALL INITIATE A PROPERLY ANNUNCIATED ALARM CONDITION.
PROVIDE AUTOMATIC, ADJUSTABLE, PARALLEL AND LEAD-LAG CAPABILITY TO PERMIT SWITCHING BETWEEN CHILLED WATER PUMPS. IF THE LEAD PUMP
CANNOT MAINTAIN THE REQUIRED FLOW, THE EMCS SHALL SWITCH LEAD AND LAG PUMPS AND CAUSE AN ALARM TO BE OUTPUT TO THE OWS.
QUANTITY OF PUMPS IN OPERATION SHALL VARY AS FOLLOWS:
a. WHEN THE OPERATING PUMP(S) RAMP UP TO 55 HZ (ADJ.), ENERGIZE THE NEXT PUMP TO AND RUN ALL PUMPS AT THE SAME FREQUENCY OF 35 HZ

(ADJ.).
b. WHEN THE OPERATING PUMPS RAMP DOWN TO 25 HZ (ADJ.), DE-ENERGIZE ONE LAG PUMP AND RUN OPERATING PUMP AT THE FREQUENCY OF 50

HZ (ADJ.).
WINTER OPERATION:
a. CHILLERS AND OUTDOOR PIPING HAS BEEN DRAINED AND SEASONAL BYPASS VALVE IS OPEN
b. WHEN OUTDOOR AIR TEMPERATURE IS BELOW 35°F (ADJ.) ALLOW ONE PUMP TO RUN AT 35 HZ (ADJ.) TO ALLOW PARTIAL FLOW THROUGH TERMINAL

COILS FOR FREEZE PROTECTION.
ALARMS SHALL BE PROVIDED AS FOLLOWS:
a. HIGH DIFFERENTIAL PRESSURE: IF 25% (ADJ. ) GREATER THAN SETPOINT.
b. LOW DIFFERENTIAL PRESSURE: IF 25% (ADJ.) LESS THAN SETPOINT.

Air-Cooled Chiller and Pump Control
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TEMPERATURE CONTROLS
SYMBOLS LIST

ANALOG IN

ANALOG OUT

COMMUNICATIONS PORT

AIRBORNE CONTAMINANT SENSOR
DIGITAL IN

DAMPER MOTOR

DIGITAL OUT

ENERGY MANAGEMENT CONTROL SYSTEM

FLOW (WATER/AIR)

FLOW METER

FS AIR FLOW SENSOR

N

FREEZE STAT

HUMIDITY SENSOR

HIGH LIMIT

KILOWATT HOUR METER
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LOW LIMIT

MANUAL SWITCH STOP / START

PRESSURE SENSOR

DIFFERENTIAL PRESSURE

POSITION SENSOR

STOP / START
SD SMOKE DETECTOR
STATUS

STARTER

ADJUSTABLE THERMOSTAT
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TEMPERATURE SENSOR

VARIABLE FREQUENCY DRIVE

WATER SENSOR

PERCENT
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BOILER SWITCH
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