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23-BOILER

MBH CAPACITY RELIEF FLUID TEMPERATURE FLOW RATE ALLOWABLE GAS PRESSURE ELECTRICAL CHARACTERISTICS
DESIGN FLUID VALVE MAXIMUM MINIMUM THERMAL
MARK MANUFACTURER MODEL SERVICE TYPE LOCATION INPUT OUTPUT FLUID TYPE PRESSURE SETTING ENTERING LEAVING DESIGN MINIMUM PRESSURE DROP | MINIMUM MAXIMUM EFFICIENCY AMPS o VOLTAGE NOTES
B-2 RAYPAK H WH 2072C HEATING HOT WATER NON-CONDENSING WATER TUBE INDOORS 2070 1760 WATER 15 psig 60.00 psig 130 °F 160 °F 117 GPM 89 15.0 FT 7.0 in-wg 14.0 in-wg 84.00% 40A 1 120V 1,2
B-4 RAYPAK | H WH 2072C HEATING HOT WATER | NON-CONDENSING WATER TUBE INDOORS 2070 | 1760 WATER 15 psig | 60.00 psig 130 °F 160 °F 117 GPM 89 15.0 FT 7.0 in-wg 14.0 in-wg 84.00% | 40A | 1 120V | 1,2
1, NON-CONDENSING STYLE BOILERS. ATMOSPHERIC COMBUSTION AIR.
2. COMBINATION STARTER DISCONNECT PROVIDED BY MC INSTALLED BY EC.
23-PUMP SCHEDULE
DESIGN FLOW PRESSURE ELECTRICAL
MARK MANUFACTURER MODEL RATE DROP FLUID TYPE PUMP TYPE MOTOR RPM HP VOLTAGE o NOTES
BP-2 TACO 1636E 117 GPM 34.0 ftH20 WATER INLINE 1750 11/2 460 V 3 1
BP-4 TACO 1636E 117 GPM 34.0 ftH20 WATER INLINE 1750 11/2 460 V 3 1
1. COMBINATION STARTER/DISCONNECT PROVIDED BY MC AND INSTALLED BY EC
HHWS HHWR
L
Q>—-—1—3 [~ =
L NATURAL GAS |
== EBEl—— < 2>
] <9>
<> NOTES
E 3= < : > —_—
1. THERMOWELL (TYP)
| 2. TEMPERATURE GAUGE IN THERMOWELL (TYP)
-5 > [j 3. BUTTERFLY VALVE (TYP)
T 4. PRESSURE AND TEMPERATURE PORT (TYP)
5. SST FLEX CONNECTOR (TYP)
1L BOLER n 6. UNION (TYP)
N 7. BOILER CIRC PUMP
TO FLOOR DRAIN 8. CHECKVALVE
( 9. FLOW SWITCH
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MO000

/"3 GAS EQUIPMENT CONNECTION DETAIL

MO0OO0

SYMBOLS AND ABBREVIATIONS LEGEND

(THERE MAY BE SYMBOLS LISTED IN THIS LEGEND
THAT ARE NOT USED IN THIS SET OF DRAWINGS)

PIPING SYMBOLS

AND ABBR

HHWS
HHWR
CHWS
CHWR
CWSsS
CWR

DESCRIPTION

HEATING HOT WATER SUPPLY PIPING
HEATING HOT WATER RETURN PIPING
CHILLER WATER SUPPLY PIPING
CHILLER WATER RETURN PIPING
CONDENSER WATER SUPPLY PIPING
CONDENSER WATER RETURN PIPING

CONDENSATE DRAIN PIPING

3-WAY VALVE

2
%
@
>

POINT OF CONNECTION

POINT OF REMOVAL

KEYNOTE NOTE

CONTROL SYMBOLS

(T THERMOSTAT

@ CARBON DIOXIDE SENSOR

@ HUMIDITY SENSOR

AHU -

ERV -

CH -

EF -

GPM -

BTU/H

TSP -

ESP -

FPM -

WT -

CT -

GENERAL NOTES

AIR HANDLING UNIT

BOILER

MOTORIZED CONTROL VALVE
MOTORIZED 3-WAY CONTROL VALVE

ENERGY RECOVERY VENTILATOR

CHILLER

EXHAUST FAN

GALLONS / MINUTE
BTU/HOUR

TOTAL STATIC PRESSURE
EXTERNAL STATIC PRESSURE
FEET / MINUTE

(HV PRONIC) UNIT HEATER
WATER TREATMENT

COOLING TOWER

DRAWINGS ARE SCHEMATIC IN NATURE AND SHOW DESIGN INTENT. IF

CHANGES ARE MADE DUE TO DIFFERING FIELD CONDITIONS, SUGGESTED

CHANGES ARE TO BE SUBMITTED TO ARCHITECT FOR APPROVAL PRIOR TO

CHANGES BEING MADE.

REFER TO ARCHITECTURAL DRAWINGS FOR LOCATIONS OF FIRE-RATED

WALLS.

REPAIR ANY WORK DAMAGED AS A RESULT OF WORK BY THIS CONTRACT.

MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR ALL MATERIALS,
LABOR, PERMITS, INSPECTIONS, FEES, FINAL CLEANUP PERTAINING TO THE
MATERIALS, AND QUALITY OF WORKMANSHIP AND MATERIALS.

MECHANICAL CONTRACTOR SHALL VERIFY AND SATISFY THAT ALL
EQUIPMENT FURNISHED WILL PROPERLY FIT IN THE SPACE PROVIDED, THAT
IT WILL FUNCTION PROPERLY, AND THAT ALL PARTS OF EQUIPMENT
REQUIRING SERVICE ARE READILY ACCESSIBLE IN COMPLIANCE WITH THE

MECHANICAL CODE.

CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING ALL CUTTING AND
PATCHING OF WALLS, FLOORS, AND ROOFS REQUIRED FOR INSTALLATION OF
THEIR WORK WITH THE WALL, FLOOR OR ROOF CONTRACTOR DOING THAT
WORK. ALL OPENINGS IN WALLS, FLOORS OR CEILINGS SHALL BE PROPERLY

SEALED.

LOCATE WALL OPENINGS FOR DUCTS, GRILLES, AIR TRANSFER OPENINGS,
PIPING, ETC. CENTERED BETWEEN FRAMING MEMBERS WHEN POSSIBLE.

FOR ALL ROOF MOUNTED MECHANICAL EQUIPMENT, THE MECHANICAL
CONTRACTOR SHALL PROVIDE THE CURB, CUT THE ROOF OPENING, AND SET

THE CURB. THE ROOFING CONTRACTOR SHALL PROVIDE ROOFING AND ROOF
FLASHING AROUND CURB. ALL ROOF PENETRATIONS SHALL BE COORDINATED
WITH THE CONSTRUCTION MANAGER AND GENERAL CONTRACTOR.

WHEN PENETRATING A NON-FIRE RATED WALL OR FLOOR WITH DUCTWORK
OR PIPING, SEAL ANNULAR SPACE BETWEEN WALL/FLOOR AND MECHANICAL
MATERIALS WITH NON-COMBUSTIBLE FIBERGLASS INSULATION AND JOINT
SEALANTS APPROPRIATE FOR SIZE AND DEPTH AND SOUND ATTENUATION
CONSIDERATION. REFER TO ARCHITECTURAL SPECIFICATIONS FOR NON FIRE

RATED JOINT SEALANTS.

ALL FLOOR MOUNTED MECHANICAL EQUIPMENT SHALL BE INSTALLED ON A

CONCRETE EQUIPMENT PAD.

LOCATE ALL TEMPERATURE, PRESSURE, AND FLOW MEASURING DEVICES
IN ACCESSIBLE LOCATIONS WITH STRAIGHT SECTION OF PIPE OR DUCT UP
AND DOWNSTREAM AS RECOMMENDED BY THE MANUFACTURER FOR

ACCURACY.

ALL WORK SHALL BE PERFORMED AND INSTALLED PER THE REQUIREMENTS
OF ALL FEDERAL, STATE AND LOCAL CODES, LAWS, REGULATIONS,
INSPECTION AGENCIES, UTILITY COMPANIES AND OTHER AUTHORITIES

HAVING JURISDICTION

OUTDOOR DESIGN CONDITIONS: SUMMER: 91 DB, 73 WB. WINTER: 6 DB.

GENERAL ROOM DESIGN CONDITIONS: SUMMER - 75 DB, 30-60% RH.

WINTER - 70 DB.
ALL 90° ELBOWS SHALL BE SHEET METAL.

CONTRACTOR TO SECURE AND PAY FOR ALL LICENSES, PERMITS OR FEES

REQUIRED TO PERFORM THIS WORK.

TURNING VANES SHALL BE INSTALLED IN ALL SUPPLY DUCT TURNS.

COORDINATE LOCATIONS OF ALL HVAC EQUIPMENT AND ACCESSORIES

WITH OTHER TRADES.

MAINTAIN REQUIRED CLEARANCES FROM EXHAUST AND VENT LOCATIONS
TO OUTSIDE AIR INTAKE AND OPERABLE DOORS & WINDOWS.

MECHANICAL CONTRACTOR TO DEMOLISH AND REMOVE ALL MECHANICAL
EQUIPMENT, DUCTWORK, SUPPORTS, CONTROLS, PIPING, ETC. NOT

REUSED IN THE FINAL DESIGN.

ON ONE-FOR-ONE EQUIPMENT REPLACEMENT PROJECTS, CONTRACTOR
SHALL VERIFY THAT EQUIPMENT BEING INSTALLED AT EACH LOCATION IS
SIMILAR IN SIZE TO EQUIPMENT PREVIOUSLY IN THAT LOCATION.

CONTRACTOR SHALL REVIEW EACH SUBMITTAL AND CHECK FOR
COORDINATION WITH OTHER WORK OF THE CONTRACT AND FOR
COMPLIANCE WITH THE CONTRACT DOCUMENTS. CONTRACTOR IS
RESPONSIBLE FOR ANY CHANGES TO PRICE AND SCHEDULE AFFECTING
ANY TRADE RESULTING FROM USE OF NON-BASIS OF DESIGN EQUIPMENT.
EQUIPMENT SCHEDULES SHOW BASIS OF DESIGN.

ALL EQUIPMENT AND COMPONENTS INSTALLED IN AN AIR PLENUM SHALL

BE PLENUM RATED.
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EP1

EP2

M1

M2

M3

M5

M6

M7

MD1

MD2

P1

DISCONNECT EXISTING BRANCH CIRCUIT TO ALLOW FOR INSTALLATION OF
NEW MECHANICAL EQUIPMENT. ONCE NEW EQUIPMENT IS INSTALLED,
RECONNECT EXISTING BRANCH CIRCUIT AS REQUIRED. VERIFY EXACT
LOCATION AND REQUIREMENTS IN FIELD AND WITH EQUIPMENT SUPPLIER.

DISCONNECT AND REMOVE EXISTING BRANCH CIRCUIT TO ALLOW FOR
INSTALLATION OF NEW MECHANICAL EQUIPMENT. CONNECT NEW
MECHANICAL EQUIPMENT TO EXISTING 30A SWITCH IN SWITCHBOARD 'MSP-1".
EXISTING SWITCH TO BE FUSED PER MANUFACTURER'S RECOMMENDATIONS.
VERIFY EXACT LOCATION AND REQUIREMENTS IN FIELD AND WITH EQUIPMENT
SUPPLIER.

EXISTING PIPE MAIN CONTINUES. NOT SHOWN FOR CLARITY.
REUSE AND CONNECT EXISTING BOILER FLUES TO NEW BOILERS B2 AND B4.

CONNECT NEW 10" HHWR PIPING WITH TEES TO EXISTING 8" HHWR PIPING AS
SHOWN.

INSTALL NEW BOILER ON EXISTING CONCRETE PAD. REWORK AND
RECONNECT GAS, FLUE, AND BAS CONNECTIONS.

EXISTING BOILER TO REMAIN.

ALL PIPING. DUCTWORK, AND EQUIPMENT SHOWN AS GREY IS EXISTING TO
REMAIN. TYPICAL.

REMOVE EXISTING BOILER. DISCONNECT BAS, GAS, AND FLUE CONNECTIONS
AND CAP FOR RECONNECTION TO NEW.

ALL PIPING. DUCTWORK, AND EQUIPMENT SHOWN AS GREY IS EXISTING TO
REMAIN. TYPICAL.

GAS PIPING CONNECTION TO NEW BOILER. REFER TO DETAIL 3/M000.
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BOILER PIPING
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REUSE AND CONNECT EXISTING BOILER FLUES TO NEW BOILERS B2 AND B4.
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HOT WATER SYSTEM CONTROL SEQUENCE

NOTE: ALL BOILER PLANT CONTROLS A N O DEFINABLE NUMBER OF GORLS (10%) NEED HEATING (ADdy. | T+
. 0 ).
SHALL BE INTEGRATED INTO EXISTING 2. AND OUTSIDE AIR TEMPERATURE IS LESS THAN 60°F (ADJ.).
BUILDING AUTOMATION SYSTEM. B. TO PREVENT SHORT CYCLING, THE BOILER SYSTEM SHALL RUN FOR AND BE OFF FOR MINIMUM ADJUSTABLE
EXISTING BAS IS A NIAGARA BAS TIMES (BOTH USER DEFINABLE), UNLESS SHUTDOWN ON SAFETIES OR OUTSIDE AIR CONDITIONS.
PROVIDED BY ASA C. THE BOILERS SHALL RUN SUBJECT TO THEIR OWN INTERNAL SAFETIES AND CONTROLS.
: D. THE BOILER SYSTEM SHALL ENABLE WHENEVER THE OUTSIDE AIR TEMPERATURE IS LESS THAN 40° F (ADJ.).
E. BOILER SAFETIES: THE FOLLOWING SAFETIES SHALL BE MONITORED:
1. BOILER ALARM.
2. LOW WATER LEVEL.
F. ALARMS SHALL BE PROVIDED AS FOLLOWS:
1. BOILER ALARM.
2. LOW WATER LEVEL ALARM.
G. BOILER OPERATION: THE THREE BOILERS SHALL OPERATE TO MEET BUILDING DEMAND, EACH OPERATING AT ITS
LOWEST AND MOST EFFICIENT FIRING RATE.
1. IF THE HOT WATER RETURN TEMPERATURE FALLS BELOW 110 F FOR 10 MINS (ADJ), ADDITIONAL BOILERS
SHALL BE SEQUENCED ON TO MAINTAIN HOT WATER RETURN AT OR ABOVE 110 F.
H. BOILER CICULATION PUMP CONTROL: THE BOILERS SHALL OPERATE UNDER THE CONTROL OF THE BOILER
MANAGEMENT SYSTEM, WHICH SHALL CONTROL THE ASSOCIATED BOILER CIRCULATION PUMPS.
1. THE BOILER CIRCULATION PUMPS SHALL INDICATE AN OFF STATUS AND PROHIBIT THE BOILER FROM
FIRING.
2. THE BOILER CIRCULATION PUMPS SHALL INDICATE AN ON STATUS AND ALLOW THE BOILER TO FIRE.
. EXISTING B-1 BOILER
1. IS NOT CAPABLE OF RECEIVING SIGNALS FROM THE BAS.
2. WILL BE A BACKUP ONLY TO OPERATE AS NEEDED.
3. SHALL NOT BE A PART OF THE HOT WATER PLANT'S LEAD-LAG CYCLING
J. SWITCH LEAD BOILER BETWEEN B-2 AND B-4 EVERY TWO WEEKS ON A TUESDAY MORNING AT 10 AM.
K. HOT WATER SUPPLY TEMPERATURE SETPOINT RESET: THE HOT WATER SUPPLY TEMPERATURE SETPOINT SHALL
BE RESET INVERSELY WITH OUTDOOR AIR TEMPERATURE ACCORDING TO THE FOLLOWING SCHEDULE:
1. AT 0°F (ADJ.) OUTDOOR AIR TEMPERATURE, 160°F HOT WATER SUPPLY TEMPERATURE (ADJ.).
2. AT 60°F (ADJ.) OUTDOOR AIR TEMPERATURE, 130°F HOT WATER SUPPLY TEMPERATURE (ADJ.).
L. ALARMS SHALL BE PROVIDED AS FOLLOWS:
1. BOILER 1
A. FAILURE: COMMANDED ON BUT THE STATUS IS OFF.
B. RUNNING IN HAND: COMMANDED OFF BUT THE STATUS IS ON.
2. BOILER 2
A. FAILURE: COMMANDED ON BUT THE STATUS IS OFF.
B. RUNNING IN HAND: COMMANDED OFF BUT THE STATUS IS ON.
3. BOILER 4
A. FAILURE: COMMANDED ON BUT THE STATUS IS OFF.
B. RUNNING IN HAND: COMMANDED OFF BUT THE STATUS IS ON.
M. PRIMARY HOT WATER TEMPERATURE MONITORING: THE FOLLOWING TEMPERATURES SHALL BE MONITORED:
1. PRIMARY HOT WATER SUPPLY.
2. PRIMARY HOT WATER RETURN.
N. ALARMS SHALL BE PROVIDED AS FOLLOWS:
1. HIGH PRIMARY HOT WATER SUPPLY TEMPERATURE: IF GREATER THAN 180°F (ADJ.).
2. LOW PRIMARY HOT WATER SUPPLY TEMPERATURE: IF LESS THAN 105°F (ADJ.).
Al - HHW SYSTEM GPM——— 0. BOILER 1 HOT WATER TEMPERATURE MONITORING: THE FOLLOWING TEMPERATURES SHALL BE MONITORED:
1. BOILER 1 HOT WATER SUPPLY TEMPERATURE.
B_ 3 2. BOILER 1 HOT WATER RETURN TEMPERATURE.
P. ALARMS SHALL BE PROVIDED AS FOLLOWS:
- v | N Ne 1. HIGH HOT WATER SUPPLY TEMP: IF GREATER THAN 180°F (ADJ.).
L1 I 2. LOW HOT WATER SUPPLY TEMP: IF LESS THAN 105°F (ADJ.).
Q. BOILER 2 HOT WATER TEMPERATURE MONITORING: THE FOLLOWING TEMPERATURES SHALL BE MONITORED:
1. BOILER 2 HOT WATER SUPPLY TEMPERATURE.
2. BOILER 2 HOT WATER RETURN TEMPERATURE.
R. ALARMS SHALL BE PROVIDED AS FOLLOWS:
1. HIGH HOT WATER SUPPLY TEMP: IF GREATER THAN 180°F (ADJ.).
2. LOW HOT WATER SUPPLY TEMP: IF LESS THAN 105°F (ADJ.).
S. BOILER 4 HOT WATER TEMPERATURE MONITORING: THE FOLLOWING TEMPERATURES SHALL BE MONITORED:
EXISTING ELECTRIC 1. BOILER 4 HOT WATER SUPPLY TEMPERATURE.
BACK-UP BOILER 2. BOILER 4 HOT WATER RETURN TEMPERATURE.
EXISTING HOT WATER T. ALARMS SHALL BE PROVIDED AS FOLLOWS:
BUILDING LOOP PUMPS 1. HIGH HOT WATER SUPPLY TEMP: IF GREATER THAN 180°F (ADJ.).
2. LOW HOT WATER SUPPLY TEMP: IF LESS THAN 105°F (ADJ.).
Al - HHW SUPPLY TEMP u. TO PREVENT SHORT CYCLING, THE PUMPS SHALL RUN FOR AND BE OFF FOR A MINIMUM OF 5 MINUTES (BOTH
EXISTING USER ADJUSTABLE).
~PUMP V. PARALLEL OPERATION: THE TWO VARIABLE SPEED SYSTEM PUMPS SHALL OPERATE IN A PARALLEL FASHION.
1. THE LEAD PUMP SHALL RUN FIRST.
Ne - JlE - HWS ) ) ) 2. ON FAILURE OF THE LEAD PUMP, THE LAG PUMP SHALL RUN AND THE LEAD PUMP SHALL TURN OFF.
( ( ( 3. WHEN THE LEAD PUMP REACHES 95% OF MAXIMUM VFD SPEED THE LAG PUMP SHALL BE STARTED AND
OPERATE TOGETHER WITH THE LEAD PUMP. WHEN THE LAG PUMP STARTS IT SHALL SLOWLY RAMP UP
AS THE LEAD PUMP GRADUALLY SLOWS DOWN UNTIL BOTH PUMPS ARE RUNNING AT THE SAME SPEED.
N WHEN THE LOAD DROPS TO A POINT WHERE BOTH PUMPS ARE OPERATING AT 45% OF MAXIMUM (ADJ.)
Al - WATER DIFFERENTIAL PRESSURE a \ THE LAG PUMP SHALL STOP AND THE LOAD WILL BE CARRIED BY A SINGLE PUMP. NO PUMP SHALL BE
Al - HW RETURN TEMP REFER TO PLANS OPERATED BELOW 12HZ. LEAD AND LAG PUMPS SHALL ALTERNATE EVERY 28 DAYS ON A WEEKDAY
VFD P FOR LOCATIONS BETWEEN 9AM AND 4PM.
4. ALARMS SHALL BE PROVIDED AS FOLLOWS:
AO - SPEED a. FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
BO - START/STOP Ex 3 \ y b. RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
—[D: == 4 > = o - HWR c. RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT.
Bl - STATUS ( ( ( d. VFD FAULT.
W.  DIFFERENTIAL PRESSURE CONTROL: THE CONTROLLER SHALL MONITOR DIFFERENTIAL PRESSURES AT THE
POINTS INDICATED ON DRAWINGS AND MODULATE THE PUMP VFD(S) TO MAINTAIN A DIFFERENTIAL
T PRESSURE SETPOINT OF 20 FEET OF WATER (ADJ). THIS IS A RECOMMENDED VALUE. ALL SETPOINTS SHALL BE
FIELD ADJUSTED DURING THE BALANCING PERIOD TO MEET THE REQUIREMENTS OF ACTUAL FIELD CONDITIONS.
1. DIFFERENTIAL PRESSURE ALARMS SHALL BE PROVIDED AS FOLLOWS:
EXISTING a. HIGH WATER DIFFERENTIAL PRESSURE: IF THE WATER DIFFERENTIAL PRESSURE IS 25%
PUMP (ADJ.) GREATER THAN SETPOINT.
b. LOW WATER DIFFERENTIAL PRESSURE: IF THE WATER DIFFERENTIAL PRESSURE IS 25%
(ADJ.) LESS THAN SETPOINT.
X. CRITICAL ALARM SHALL BE CREATED IN THE EVENT OF LOW SYSTEM PRESSURE READING (10 PSIG ADJ.) OR FLOW
SWITCH TRIP AT MAKEUP WATER CONNECTION. ENTIRE SYSTEM INCLUDING PUMPS SHALL BE SHUT DOWN.
VFD
AO - SPEED
BO - START/STOP
Bl - STATUS
Bl - ALARM——— Bl - ALARM——— Bl - ALARM———
Bl- STATUS Bl- STATUS Bl- STATUS
M M M
g g d
o o o
[a1] [a1] [a1]
n H o i i n i
**Al - B-1 RETURN TEMP Al - B-4 SUPPLY TEMP **Al - B-1 RETURN TEMP **AI - B-1 SUPPLY TEMP **Al - B-2 RETURN TEMP **AI - B-2 SUPPLY TEMP
EXISTING RAYPAK H9-2069B
ADD BACNET CARD TO B-1 FOR BAS INTEGRATION.
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BO - B-1 ENABLE

BO - B-1 B-1 HWS SETPOINT RESET
Bl - B-1 STATUS

Bl - B-4 LOW WATER LEVEL

Bl - B-4 ALARM

*BOILER MANAGEMENT SYSTEM PANEL

*BOILER MANAGEMENT SYSTEM AND CIRCULATION PUMPS SHALL BE WIRED
AND INSTALLED BY THE MECHANICAL CONTRACTOR.

/"1 BOILER CONTROL SCHEMATIC

B-1

NOTES

1. REFER TO PLANS FO

BOILER
CONTROL
PANEL

Bl - B-2 STATUS
Bl - B-1 LOW WATER LEVEL
Bl - B-1 ALARM

R PIPE SIZES

2. PIPE ACCESSORIES SUCH AS VALVES AND AIR VENTS ARE SHOWN FOR
REFERENCE ONLY. REFER TO DETAIL DRAWINGS FOR COMPLETE INSTALLATION INSTRUCTIONS.
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BO - B-2 B-1 HWS SETPOINT RESET
Bl - B-2 STATUS

Bl-B-1 LOW WATER LEVEL

Bl - B-1 ALARM
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