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8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

9.

24.

ARE IN DIRECT CONTACT WITH COPPER TUBING.

COATINGS ON ATTACHMENTS FOR ELECTROLYTIC PROTECTION WHERE ATTACHMENTS 

PROPERLY SUPPORT PIPING FROM THE BUILDING STRUCTURE. USE NONMETALLIC 

INSTALL HANGERS, SUPPORTS, CLAMPS, AND ATTACHMENTS AS REQUIRED TO 

SUPPORT PIPING ACCORDING TO MSS SP-58, MSS SP-69 AND MSS SP-89.  

25.

26.

28.

29.

30.

31.

32.

a.

b.

d.

c.

e.

a.

b.

c.

d.

e.

OVERALL SEATING SURFACES.

LUBRICANT SYSTEM HAS SUFFICIENT PRESSURE TO FORCE LUBRICANT 

STANDARD PIPE.  VALVE SHALL BE CONSTRUCTED SO THAT THE 

SHALL HAVE A PORT AREA EQUAL TO 100 PERCENT OF THE AREA OF 

A MEANS OF MINIMIZING TORSIONAL STRESS IN THE SPRING. THE PLUGS 

LOW-FRICTION SURFACES.  THE LOWER SURFACE SHALL ALSO ACT AS 

FORCED INTO LUBRICATION SYSTEM.  PLUGS ARE TO BE FLOATED ON 

BUTTON HEAD FITTING TO PREVENT FOREIGN MATTER FROM BEING 

SEALED CHECK VALVE; AND COMBINATION LUBRICANT SCREW AND 

DESCRIPTION:  LEAK-PROOF, SPRING LOADED BALL AND LUBRICANT 

b.

c.

d.

e.

f.

g.

h.

i.

AND SMALLER. 1-1/2-INCH THICKNESS FOR PIPE SIZES 2-INCH AND LARGER.

HEATING WATER SYSTEM PIPING: 1-INCH THICKNESS FOR PIPE SIZES 1-1/2-INCH 

PIPING: 1/2-INCH THICKNESS FOR PIPE SIZES 1-1/2-INCH AND SMALLER. 

DOMESTIC COLD WATER MAKE-UP 
a.

b.

SUPPORTS, STEEL SUPPORTS AND OTHER METAL PIPING.

COLOR: YELLOW WITH BLACK “GAS” LABEL FOR GAS PIPING.  GRAY FOR PIPE 

TOPCOAT:  EXTERIOR ALKYD ENAMEL (SEMIGLOSS).

INTERMEDIATE COAT:  EXTERIOR ALKYD ENAMEL MATCHING TOPCOAT.

PRIME COAT:  ALKYD ANTICORROSIVE METAL PRIMER.

ALKYD SYSTEM:  MPI EXT 5.1D.

COLOR:  YELLOW WITH BLACK “GAS” LABEL FOR GAS PIPING.

TOPCOAT:  INTERIOR ALKYD (SEMIGLOSS).

INTERMEDIATE COAT:  INTERIOR ALKYD MATCHING TOPCOAT.

PRIME COAT:  ALKYD ANTICORROSIVE METAL PRIMER.

ALKYD SYSTEM:  MPI INT 5.1E.

PAINT EXPOSED, INTERIOR METAL GAS PIPING AND VALVES.

AUTHORITIES HAVING JURISDICTION.

LISTING:  VALVES SHALL BE LISTED AND LABELED BY AN NRTL ACCEPTABLE TO 

PRESSURE RATING:  200 PSIG CWP.

OPERATOR:  SQUARE HEAD OR LUG TYPE.

ENDS:  THREADED FOR 2-INCH AND SMALLER.

STEM SEAL:  COMPATIBLE WITH NATURAL GAS.

SEAT:  COATED WITH THERMOPLASTIC.

PLUG:  BRONZE OR CAST IRON WITH SEALANT GROOVE.

LUBRICATION-SEALING SYSTEM.

BODY:  CAST IRON, COMPLYING WITH ASTM A 126, CLASS B WITH 

REMOVED BEFORE PLACING IN SERVICE. 

EQUIPMENT OR OTHER SYSTEMS.  VERIFY THAT ALL FOREIGN MATERIAL HAS BEEN 

OBSTRUCTIONS TO FLOW. CLEAN AND FLUSH THE SYSTEMS BEFORE CONNECTING TO 

THE INTERIOR SURFACES OF PIPING SHALL BE SMOOTH AND ENTIRELY FREE FROM 

BY AABC OR NEBB.

ADJUSTING, AND BALANCING".  ENGAGE A TESTING AND BALANCING COMPANY CERTIFIED 

AND BALANCING OF ENVIRONMENTAL SYSTEMS" OR SMACNA's "HVAC SYSTEMS - TESTING, 

BALANCE", ASHRAE 111, NEBB's "PROCEDURAL STANDARDS FOR TESTING, ADJUSTING, 

THE PROCEDURES CONTAINED IN AABC's "NATIONAL STANDARDS FOR TOTAL SYSTEM 

PERFORM TESTING AND BALANCING PROCEDURES ON EACH SYSTEM ACCORDING TO 

AIR FLOW DIRECTION
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PIPING LEGEND

TEST FOR LEAKS AND DEFECTS IN NEW COLD WATER PIPING.  LEAVE NEW 

COLD WATER PIPING UNCOVERED AND UNCONCEALED UNTIL IT HAS BEEN 

TESTED AND APPROVED.  CAP AND SUBJECT DOMESTIC WATER PIPING TO STATIC 

WATER PRESSURE OF 50 PSIG ABOVE OPERATING PRESSURE, WITHOUT EXCEEDING 

PRESSURE RATING OF PIPING SYSTEM MATERIALS.  ISOLATE TEST SOURCE AND 

ALLOW TO STAND FOR FOUR HOURS.  LEAKS AND LOSS IN TEST PRESSURE 

CONSTITUTE DEFECTS THAT MUST BE REPAIRED.

PRESSURE TEST HYDRONIC PIPING ACCORDING TO ASME B31.9. USE AMBIENT 

TEMPERATURE WATER.  WHILE FILLING SYSTEM, USE VENTS INSTALLED AT HIGH 

POINTS OF SYSTEM TO RELEASE AIR.  USE DRAINS INSTALLED AT LOW POINTS 

FOR COMPLETE DRAINING OF TEST LIQUID.  ISOLATE EXPANSION TANKS AND 

DETERMINE THAT HYDRONIC SYSTEM IS FULL OF WATER. SUBJECT PIPING SYSTEM 

TO HYDROSTATIC TEST PRESSURE THAT IS NOT LESS THAN 1.5 TIMES THE 

SYSTEM'S WORKING PRESSURE.  TEST PRESSURE SHALL NOT EXCEED MAXIMUM 

PRESSURE FOR ANY VESSEL, PUMP, VALVE, OR OTHER COMPONENT IN SYSTEM 

UNDER TEST.  VERIFY THAT STRESS DUE TO PRESSURE AT BOTTOM OF VERTICAL 

RUNS DOES NOT EXCEED 90 PERCENT OF SPECIFIED MINIMUM YIELD STRENGTH OR 

1.7 TIMES "SE" VALUE IN APPENDIX A IN ASME B31.9, "BUILDING SERVICES 

PIPING." AFTER HYDROSTATIC TEST PRESSURE HAS BEEN APPLIED FOR AT LEAST 

10 MINUTES, EXAMINE PIPING, JOINTS, AND CONNECTIONS FOR LEAKAGE.  

ELIMINATE LEAKS BY TIGHTENING, REPAIRING, OR REPLACING COMPONENTS, AND 

REPEAT HYDROSTATIC TEST UNTIL THERE ARE NO LEAKS.

HEATING WATER PIPING COMPONENTS AND INSTALLATION SHALL BE CAPABLE OF

WITHSTANDING 100 PSIG WORKING PRESSURE AND 200 DEG F TEMPERATURE.  

HEATING WATER AND COLD WATER MAKE-UP SYSTEMS ASME COMPLIANCE:  COMPLY WITH 

ASME B31.9, "BUILDING SERVICES PIPING," FOR MATERIALS, PRODUCTS, AND 

INSTALLATION.  SAFETY VALVES AND PRESSURE VESSELS SHALL BEAR THE 

APPROPRIATE ASME LABEL.  FABRICATE AND STAMP EXPANSION TANKS TO COMPLY 

WITH ASME BOILER AND PRESSURE VESSEL CODE:  SECTION VIII, DIVISION 01.

COLD WATER PIPING, MAKE-UP WATER PIPING, DRAIN PIPING AND 

HEATING WATER PIPING 2" AND SMALLER SHALL BE ASTM B 88, TYPE L HARD 

COPPER WATER TUBE, DRAWN TEMPER WITH ASME B16.18 CAST-COPPER 

SOLDER-JOINT PRESSURE FITTINGS OR ASME B16.22 WROUGHT-COPPER 

SOLDER-JOINT PRESSURE FITTINGS OR COPPER PRESSURE-SEAL-JOINT FITTINGS. 

BRONZE FLANGES:  ASME B16.24, CLASS 150, WITH SOLDER-JOINT ENDS. COPPER 

UNIONS:  MSS SP-123, CAST-COPPER-ALLOY, HEXAGONAL-STOCK BODY, WITH 

BALL-AND-SOCKET, METAL-TO-METAL SEATING SURFACES, AND SOLDER-JOINT OR 

THREADED ENDS.  PIPE-FLANGE GASKET MATERIALS:  AWWA C110, RUBBER, FLAT 

FACE, 1/8 INCH THICK OR ASME B16.21, NONMETALLIC AND ASBESTOS FREE, FULL-FACE. 

METAL, PIPE-FLANGE BOLTS AND NUTS:  ASME B18.2.1, CARBON STEEL. SOLDER 

FILLER METALS:  ASTM B 32, LEAD-FREE ALLOYS.  INCLUDE WATER-FLUSHABLE 

FLUX ACCORDING TO ASTM B 813.

HEATING WATER PIPING AND GAS PIPING 2-1/2-INCH AND LARGER 

SHALL BE ASTM A 53, SEAMLESS, GRADE B, SCHEDULE 40  BLACK STEEL WITH 

PLAINS ENDS AND ASTM A 234 WROUGHT-STEEL FITTINGS. WROUGHT CAST- AND 

FORGED-STEEL FLANGES AND FLANGED FITTINGS:  ASME B16.5, INCLUDING 

BOLTS, NUTS, AND GASKETS, 1.1 MATERIAL GROUP, BUTT WELDING END 

CONNECTIONS AND RAISED FACE FACINGS. PIPE-FLANGE GASKET MATERIALS:  

SUITABLE FOR CHEMICAL AND THERMAL CONDITIONS OF PIPING SYSTEM CONTENTS. 

ASME B16.21, NONMETALLIC, FLAT, ASBESTOS FREE, FULL-FACE, 1/8-INCH 

MAXIMUM THICKNESS. FLANGE BOLTS AND NUTS:  ASME B18.2.1, CARBON STEEL. 

WELDING FILLER METALS:  COMPLY WITH AWS D10.12FOR WELDING MATERIALS 

APPROPRIATE FOR WALL THICKNESS AND CHEMICAL ANALYSIS OF STEEL PIPE 

BEING WELDED.

GAS AND VENT PIPING 2-INCH AND SMALLER 

SHALL BE ASTM A 53, BLACK STEEL, SCHEDULE 40, SEAMLESS, GRADE B WITH 

ASME B16.3, CLASS 150, STANDARD PATTERN MALLEABLE-IRON THREADED 

FITTINGS. UNIONS:  ASME B16.39, CLASS 150, MALLEABLE IRON WITH 

BRASS-TO-IRON SEAT, GROUND JOINT, AND THREADED ENDS. JOINT COMPOUND AND 

TAPE:  SUITABLE FOR NATURAL GAS. PERFORM TESTS AND INSPECTIONS.

TEST, INSPECT, AND PURGE NATURAL GAS ACCORDING TO NFPA 54 AND THE 

INTERNATIONAL FUEL GAS CODE AND AUTHORITIES HAVING JURISDICTION. 

NATURAL-GAS PIPING WILL BE CONSIDERED DEFECTIVE IF IT DOES NOT PASS 

TESTS AND INSPECTIONS.  PRESSURE TEST GAS PIPING FOR 24 HOURS.

PAINT EXPOSED, EXTERIOR METAL PIPING, VALVES, AND PIPING SPECIALTIES, 

EXCEPT COMPONENTS WITH FACTORY-APPLIED PAINT OR PROTECTIVE COATING.

BALL VALVES SHALL BE MSS SP-110 TWO-PIECE, FULL-PORT, 600 PSIG CWP 

RATING WITH ASTM B 584 BRONZE BODY, 316 STAINLESS STEEL BALL, 316 

STAINLESS STEEL BLOW-OUT PROOF STEM WITH ADJUSTABLE PACKING GLAND AND 

2-1/4-INCH EXTENSION AND PTFE OR TFE SEATS. PROVIDE SOLDER OR THREADED 

END CONNECTIONS FOR DOMESTIC WATER PIPING AND THREADED END CONNECTIONS 

FOR HEATING WATER PIPING.

HEATING WATER SYSTEM CHECK VALVES SHALL BE MSS 

SP-80, TYPE 3, 200 PSIG CWP RATING WITH ASTM B 62 HORIZONTAL FLOW, 

Y-PATTERN DESIGN, SCREWED BONNET BRONZE BODY, ASTM B 62 BRONZE 

RENEWABLE SEAT AND DISC, BRONZE HINGE PIN. PROVIDE THREADED END CONNECTIONS.

BOILER INTAKE / VENT PIPE OFFSET

27.

33.

34.

35.

a.

37.

38.

39.

40.

41.

42.

43.

44.

45.

SPECIFICATIONS

BUILDINGS ARE OCCUPIED 24/7.  THE CONTRACTOR SHALL MINIMIZE      

DISRUPTIONS TO THE BUILDING.

THESE DRAWINGS ARE SCHEMATIC IN NATURE AND INDICATE THE GENERAL AND 

APPROXIMATE LOCATION OF EQUIPMENT AND PIPING.  FIELD VERIFY ALL 

DIMENSIONS AND EQUIPMENT LOCATIONS.

INSTALL ALL EQUIPMENT AND APPURTENANCES IN ACCORDANCE WITH THE 

MANUFACTURER’S RECOMMENDATIONS, CONTRACT DOCUMENTS, VIRGINIA UNIFORM 
STATEWIDE BUILDING CODE, NFPA, AND APPLICABLE CODES AND REGULATIONS.

THE CONTRACTOR SHALL COORDINATE THE INSTALLATION OF WORK WITH EXISTING 

CONDITIONS AND THE WORK OF OTHER TRADES.  MINOR DEVIATIONS FROM THE 

PLANS MAY BE MADE TO AVOID CONFLICTS.

ALL NECESSARY ALLOWANCES AND PROVISIONS SHALL BE MADE BY THIS 

CONTRACTOR FOR BEAMS, COLUMNS, JOIST OR OTHER OBSTRUCTIONS OF THE 

BUILDING OR THE WORK OF OTHER CONTRACTORS WHETHER OR NOT THE SAME IS 

INDICATED WHERE NECESSARY TO AVOID OBSTRUCTIONS.

ALL PIPING AND VENTS SHALL BE SLEEVED THROUGH WALL.

ALL EQUIPMENT SHALL BE INSTALLED IN SUCH A MANNER SO THAT ALL VALVES, 

MOTORS, ETC., ARE COMPLETELY ACCESSIBLE AND SERVICEABLE.

ALL MISCELLANEOUS MATERIAL REQUIRED TO ENSURE PROPER INSTALLATION AND 

SHOWN IN DETAILS FOR PIPING, VENTS AND EQUIPMENT (UNLESS OTHERWISE 

NOTED) SHALL BE FURNISHED AND INSTALLED BY THE CONTRACTOR.

ALL MECHANICAL EQUIPMENT AND SYSTEMS SHALL BE INSTALLED IN A

MANNER WHICH MINIMIZES NOISE AND VIBRATION.

SLOPE DRAINS AT 1/8” FALL PER FOOT MINIMUM IN THE DIRECTION OF FLOW.  
PROVIDE DRAINAGE TYPE FITTINGS.

THE CONTRACTOR SHALL DEMONSTRATE THE USE OF THE INSTALLED   EQUIPMENT 

TO THE OWNER TO SATISFY THE OWNER THAT ALL EQUIPMENT IS IN PLACE AND 

OPERATING AS INTENDED.

ALL MATERIAL AND EQUIPMENT SHALL BE NEW UNLESS NOTED AS (E), EXIST, OR 

EXISTING.

SUBMIT ELECTRONIC COPIES OF EQUIPMENT SHOP DRAWINGS AND REPORTS.

ALL EQUIPMENT, PIPING, AND MATERIALS SHALL BE CLEANED PRIOR TO ENTERING 

THE BUILDING.

THE CONTRACTOR SHALL THOROUGHLY CLEAN HIS WORK AREA DAILY.  CONTRACTOR 

SHALL ALSO REMOVE ALL HIS TRASH AND DEBRIS AFTER COMPLETION OF THE 

WORK.

THE INTERIOR SURFACES OF PIPING SHALL BE SMOOTH AND ENTIRELY FREE FROM 

OBSTRUCTIONS TO FLOW. CLEAN AND FLUSH THE SYSTEMS BEFORE CONNECTING TO 

EQUIPMENT AND EXISTING SYSTEMS.  VERIFY THAT ALL FOREIGN MATERIAL HAS 

BEEN REMOVED BEFORE PLACING IN SERVICE.  FLUSH HEATING WATER PIPING 

WITH DETERGENT AND DISPERSANT SOLUTION TO REMOVE DIRT, OIL, AND GREASE.

PROVIDE DIELECTRIC UNIONS IN PIPING AT CONNECTIONS OF DISSIMILAR METAL 

PIPING.

EXCESSIVE CUTTING AND SIMILAR OPERATIONS LIKELY TO WEAKEN THE BUILDING 

STRUCTURE TO FACILITATE THE PIPING AND VENTING INSTALLATION WILL NOT BE 

PERMITTED.

RUN PIPING AND VENTING PARALLEL TO THE WALLS OF THE BUILDING.  ERECT 

VERTICAL PIPING STRAIGHT AND PLUMB.  WHERE PIPING IS TO BE INSULATED, 

PROVIDE A CLEARANCE EQUAL TO THE INSULATION PLUS A MINIMUM OF 1 INCH 

ALL AROUND.

LABEL PIPING WITH PRECOILED PLASTIC SHEET WITH APPROPRIATE BACKGROUND, 

LEGEND AND FLOW ARROWS ACCORDING TO ASME (ANSI) A13.1. 

HEATING WATER,  LABELS SHALL HAVE A YELLOW BACKGROUND WITH BLACK LETTERS.

DOMESTIC COLD WATER LABELS SHALL HAVE A GREEN BACKGROUND WITH WHITE

LETTERS. LABEL EQUIPMENT WITH 3-INCH BY 1-INCH ENGRAVED PLASTIC NAMEPLATE,

BLACK BACKGROUND AND WHITE LETTERS.

CONTROL WIRING SHALL BE COPPER, INSTALLED PER THE EQUIPMENT 

MANUFACTURER INSTRUCTIONS AND NEC. INSTALL ALL CONTROL WIRING IN 

RIGID STEEL CONDUIT.

GAS SHUT-OFF VALVES SHALL BE CLASS 125 CAST-IRON, LUBRICATED PLUG 

VALVES:  MSS SP-78.

PRESSURE GAUGES SHALL BE DIRECT-MOUNTING, INDICATING-DIAL TYPE COMPLING 

WITH ASME B40.100 WITH 4-1/2 INCH DRY TYPE POLYPROPYLENE CASE,BOURDON 

TUBE PRESSURE-ELEMENT, NPS 1/2 BRASS BOTTOM OUTLET, SATIN-FACED DIAL, 

NONREFLECTIVE ALUMINUM WITH PERMANENTLY ETCHED SCALE MARKINGS, BLACK 

METAL POINTER, SHATTER PROOF GLASS WINDOW, STAINLESS STEEL RING, AND 

GRADE A, PLUS OR MINUS 1 PERCENT OF MIDDLE HALF SCALE ACCURACY.

INSTALL DRAINS, CONSISTING OF A TEE FITTING, NPS 3/4 FULL PORT-BALL

AND SHORT NPS 3/4 THREADED NIPPLE WITH CAP, AT LOW POINTS 
IN PIPING SYSTEM MAINS AND ELSEWHERE AS REQUIRED FOR SYSTEM DRAINAGE.

UON UNLESS OTHERWISE NOTED

ET EXPANSION TANK

NOTICE, MINIMUM 7 DAYS FOR SHUTDOWNS AND MINIMIZE TIME OF SHUTDOWNS.

COORDINATE SHUTDOWNS WITH OWNERS REPRESENTATIVE.  PROVIDE SUFFICIENT

AND 1 CD OF OPERATING AND MAINTENANCE MANUALS.

EQUIPMENT.  SUBMIT STARTUP AND TRAINING REPORTS. PROVIDE 4 HEARD COPIES

OWNER’S MAINTENANCE PERSONNEL TO ADJUST, OPERATE AND MAINTAIN THE 
TECHNICIAN SHALL CONDUCT ONE 8-HOUR TRAINING SESSION TO TRAIN THE 

AND STARTUP SERVICES BY A FACTORY AUTHORIZED TECHNICIAN.  THE 

CONTRACTOR SHALL PROVIDE COMPLETE WORKING SYSTEMS WITH  COMMISSIONING 

SHALL BE AS FOLLOWS:

WITH ASTM C 547, TYPE I, GRADE A, WITH FACTORY-APPLIED ASJ-SSL. INSULATION  THICKNESS

MATERIALS:  MINERAL OR GLASS FIBERS BONDED WITH A THERMOSETTING RESIN.  COMPLY

WATER PIPING, WITH MINERAL-FIBER, PREFORMED PIPE INSULATION: TYPE I, 850 DEGREES F

INSULATE PIPING (DOMESTIC COLD WATER, HEATING WATER, MAKE-UP AND HEATING

WITH THE NATIONAL FUEL GAS CODE, ANSI Z223.1.

PIPING SHALL COMPLY WITH THE BOILER MANUFACTURER’S REQUIREMENTS AND 
ALL MATERIALS FOR BOILER AND VENT AND COMBUSTION AIR 

BACK TO THE BOILER TO ALLOW DRAINAGE OF CONDENSATE.

GLUE. VENT PIPING SHALL BE PITCHED A MINIMUM OF A 1/4-INCH PER FOOT 

BE ASTM D 1785 SCHEDULE 40 PVC WITH ASTM F 656 PRIMER AND ASTM D 2564 

HYDRONIC BOILER AND VENT AND COMBUSTION AIR PIPING SHALL 

THE PIPING SYSTEM TO REMOVE AIR.

VALVE AND SHORT NPS 3/4" THREADED NIPPLE WITH CAP OUT ALL HIGH POINTS IN

INSTALL MANUAL AIR VENTS CONSISTING OF A TEE FITTING, NPS 3/4" FULL PORT BALL

M-001 0

AND SPECIFICATIONS

LEGEND, ABBREVIATIONS

JFC JFC

MJG
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HWS

HWS

HWS

N
G

H
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S

D
C

W

AIR SEPARATOR

3/4" UP

HWP-2 HWP-1

REMOVE AIR COMPRESSOR

1 1/2" V

FUEL OIL PIPING

F
O

F
O

H
W

S

V H
W

S

2 1/2"

2
 1
/2
"

2 1/2"

4"

1"

2"
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3/4" HWR

GAS TRAIN

4" HWR FROM ABOVE
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H
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FD
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HWS HWS
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DHW
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(E) 3/4"
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(E) AIR
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S
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(E
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 1
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(E) 2 1/2"

(E) 4"
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FD

(E) FD
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HWS HWS

B-1

BOILER

1
 1
/2
"

3
/4
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1/2" FO

2
"

1
"

4
"

HWR

3/4" FR ABV

HWR

AND DN

(E) 3/4" UP

3/4"

4" 4"

PUMP (TYP OF 2)

HEATING WATER

(E) 4"

(E
) 
4
"

(E) RPZ

(E) 3/4"

(E) 4"

(E) 4"

NG

1 1/4"

2
"

B-1B-2B-3

1
"

3/4" HWS

CAP CAP

(E) CONC PAD (TYPICAL)

PAD

CONC

(E) 4"

(APPROX 42"X30")

4" CONC PAD

EACH BOILER)

TANK (TYP FOR

NEUTRALIZER

1" D

M-102

1

1

3

3

4
4

4

7 7 7

9

VENT PIPING

REGULATOR
10

2

5

4" HWS

1
"

1
"

1
"

1 2
2

3

4

5TYP

6

M-102

2

8

FEED

CHEMICAL FEED

(E) CHEMICAL

11

12"

MAX

HWR

8

5"

5
"

5
" 5
"

5
"

CP-1CP-2CP-3

3/4"

(E) 3/4"

6

HWR
4"

H
W

S

HWS
4"

4
"

HWS
2 1/2"

HWS

2 1/2"

HWS

HWR

2 1/2"

D
1"

HWR

2 1/2"

2 1/2"

HWS

2 1/2"

4"

4"

PUMP STARTER  (TYP OF 2)

(TYP OF 2)

(E) PUMP STARTER 

TYP

TANK

EXPANSION

TS CONTROL PANEL

TO BOILER B-1

(E) PUMP DISCONNECTPUMP DISCONNECT

ET-1

PAD

4" CONC

12

1"

1"

7

13

8

CONTROLS

AIR PIPING, DRAINS AND ASSOCIATED

RECONNECT TO (E) COMPRESSED

14
AC-1

M-101 0

NEW WORK PIPING

DEMOLITION AND

BOILER ROOM

PARTIAL PLANS

JFC JFC

MJG

2
PARTIAL BOILER ROOM PLAN PIPING - NEW WORK
SCALE:   1/2" = 1'-0"

NORTH

PLAN

1
PARTIAL BOILER ROOM PLAN - DEMOLITION
SCALE:   1/2" = 1'-0"

4'2'1'0'

SCALE: 1/2"=1'-0"

IF THIS DRAWING IS A REDUCTION,

GRAPHIC SCALE MUST BE USED.

MECHANICAL NEW WORK NOTES:

1

SEE DETAIL "C" ON DRAWING M-501.

FLOOR DRAIN. INSTALL KIT PER MANUFACTURER'S RECOMMENDATIONS

PROVIDE A NEUTRALIZER KIT FOR EACH BOILER, DRAIN TANK TO NEAREST

2
EXISTING RPZ, FIELD VERIFY PRIOR TO INSTALLATION.

CONNECT TO EXISTING DOMESTIC WATER PIPING DOWNSTREAM OF THE

3 CAP EXISTING PIPE CONNECTIONS TO HEATING WATER RETURN.

4
AND "NATURAL GAS PIPING DIAGRAM" ON DRAWING M-701.

NATURAL GAS PIPING SERVING BOILER, SEE DETAIL "B" ON DWG M-501

5 EXTEND 4" CONCRETE EQUIPMENT PAD, SEE DETAIL "A" ON DWG M-501.

6
DRAWING M-701.

BOILER CIRCULATING PUMP, REFER TO HEATING WATER DIAGRAM ON

7
HEATING WATER SYSTEM DIAGRAM ON DWG M-701.

INSTALL BOILER PER MANUFACTURER'S RECOMMENDATIONS, REFER TO

8
FIELD VERIFY PIPE SIZES PRIOR TO RECONNECT.

CONNECT EXISTING HWS AND HWR PIPING AS INDICATED ON PLAN,

9

METAL. INSTALL PER MANUFACTURER'S RECOMMENDATIONS.

ECO-FICIENT CLASSIC PANEL WITH CONCEALED FASTENING SYSTEM, 26 GAUGE

ON BOTH SIDES, MATCH EXISTING BUILDING COLOR. DESIGN BASED ON: MBCI,

PROVIDE INSULATED METAL PANEL WITH 2" THICK RIGID INSULATION AND METAL

10

WATERTIGHT AND PROVIDE VENT CAPS TO KEEP OUT WATER.

CONTRACTOR TO SIZE AND ROUTE REGULATOR VENT PIPING. SEAL PENETRATIONS

ROUTE NATURAL GAS REGULATOR VENT PIPING THROUGH METAL PANEL AND TURN UP.

MECHANICAL DEMOLITION NOTES:

1
COORDINATE WITH NEW WORK PLAN ON DWG M-102.

REMOVE EXISTING BOILER BREECHING AND CAP AT CHASE, 

2
4" HWR PIPE, COORDINATE WITH NEW WORK PIPING PLANS.

REMOVE EXISTING 3/4" HWS ANS HWR PIPING BACK TO EXISTING

3

AND FUEL OIL STORAGE TANK LOCATION, SEE DWG M-102.

REMOVE FUEL OIL PIPING, CONTROLS AND ACCESSORIES. FOR CONTINUATION

4 REMOVE EXISTING LOUVER.

5

COORDINATE WITH NEW WORK PLAN.

REMOVE MAKEUP WATER PIPING SERVING TANK PER PLAN.

REMOVE EXISTING COMPRESSION TANKS AND ACCESSORIES.

6 REMOVE EXISTING BOILER, CONTROLS AND ACCESSORIES.

11 CAP AND SEAL EXISTING BOILER BREECHING AT CHASE WITH SHEETMETAL.

MECHANICAL GENERAL NOTES:

1. FOR BOILER VENTING AND INTAKE AIR PIPING,  SEE PLAN "1" ON  DRAWING M-102.

2. FOR DETAILS AND SCHEDULES, SEE DRAWING M-501.

3. FOR SYSTEM DIAGRAM, SEE "HEATING WATER SYSTEM DIAGRAM" ON DRAWING M-701.

4. FOR SPECIFICATIONS, SEE DRAWING M-001.

6. COORDINATE WITH DEMOLITION PLANS PRIOR TO NEW WORK.

NORTH

PLAN

12 CONCRETE EQUIPMENT PAD (APPROX 26"X26"), SEE DETAIL "D" ON DRAWING M-501.

5. FOR GAS PIPING DIAGRAM, SEE "NATURAL GAS PIPING DIAGRAM" ON DWG M-701.

13
RECONNECT DRAINS, COMPRESSED AIR PIPING AND ASSOCIATED CONTROLS.

INSTALL NEW AIR COMPRESSOR PER MANUFACTURER'S RECOMMENDATIONS

FED FROM PANEL ‘P1-1-480’ CIRCUIT 13, 15, 17.

CONNECT TO NEW AIR COMPRESSOR.  EXISTING AIR COMPRESSOR IS CURRENTLY

DISCONNECT EXISTING AIR COMPRESSOR CONDUIT AND CONDUCTORS AND

7

8

COORDINATE WITH NEW WORK ON THIS DRAWING. 

COMPRESSED AIR PIPING, DRAINS AND ASSOCIATED CONTROLS,

REMOVE EXISTING AIR COMPRESSOR AS INDICATED. DISCONNECT

14
NOTE NO. 8 FOR ELECTRICAL POWER CONNECTION.

COORDINATE WITH DEMOLITION PLAN ON THIS DRAWING, SEE DEMOLITION
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COMPRESSOR

AIR

(E) FD (TYP OF 3)

SCREEN (TYPICAL)

PROVIDE BIRD

B-1B-2B-3

(E) CONC PAD (TYPICAL)

PAD

(E) 4" CONC

4" CONC PAD

(TYP OF 3)

INTAKE AIR

4" BOILER

(TYP OF 3)

VENT

6" BOILER

BREECHING

(E) VERTICAL

M-102

1

M-102

2

6
"

6
"

6
"

4
"

4
"

4
"

WATER TIGHT (TYP)

PENETRATIONS 

SEAL INTAKE / VENT

ROOM

BOILER

7 7 7
5

9

(E) PUMP DISCONNECTS

AC-1

CP-1

B-1

(E) HWP-1

H
W

S

(E) 4"

(E) 4" HWS

(E) 4" HWS

HWS

(E) 4"

2 1/2" HWR

HWS
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(E) 3/4" HWR

(E) 2" NG

1 1/4" NG
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WATER PUMP

(E) HEATING
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6" BOILER VENTINTAKE AIR
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(TYPICAL)
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FIN FL
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TO NEAREST
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12" MIN

ROOM
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7
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4
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(TYP OF 3)
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INTAKE
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(E) HEATING

SEPARATOR

(E) AIR

(E) 4" HWS

(E) 4" CONC PAD

AIR COMPRESSOR

FIN FL

1" CW

ROOM

BOILER

8

2

3
9

4" HWS

AIR VENT

AUTO

ET-1

EXPANSION TANK

11

PAD

4" CONC 

1"

AC-1

AND ACCESSORIES

OIL STORAGE TANK, CONTROLS

REMOVE EXISTING ABOVE GROUND FUEL

FO

AND ACCESSORIES

FUEL OIL PIPING, SUPPORTS

REMOVE EXISTING

COLOR PER OWNER

PAINT TO MATCH EXISTING

AND SEAL WATER TIGHT

MATCH OPENINGS

DRAWING M-101

SEE PLAN "1" ON

FOR CONTINUATION

(E) BOILER BURNER

RETURN PIPING TO/FROM

AND 60'-0" OF FUEL OIL

FUEL OIL SUPPLY PIPING

APPROX 60'-0" OF

(E) CMU WALL

M-102 0

AND SECTIONS

PARTIAL PLANS

JFC JFC

MJG

1
PARTIAL BOILER ROOM VENTING PLAN
SCALE:   1/4" = 1'-0"

IF THIS DRAWING IS A REDUCTION,

GRAPHIC SCALE MUST BE USED.

SCALE: 1/4" = 1'-0"

2' 4' 8'0

SECTION
SCALE:   1/2" = 1'-0"

1

M-101, M-102

SECTION
SCALE:   1/2" = 1'-0"

2

M-101, M-102

4'2'1'0'

SCALE: 1/2"=1'-0"

NORTH

PLAN

1

2
EXISTING RPZ, FIELD VERIFY PRIOR TO INSTALLATION.

CONNECT TO EXISTING DOMESTIC WATER PIPING DOWNSTREAM OF THE

3 CAP EXISTING PIPE CONNECTIONS TO HEATING WATER RETURN.

4

5 EXTEND 4" CONCRETE EQUIPMENT PAD, SEE DETAIL "A" ON DWG M-501.

6
DRAWING M-701.

BOILER CIRCULATING PUMP, REFER TO HEATING WATER DIAGRAM ON

7
HEATING WATER SYSTEM DIAGRAM ON DWG M-701.

INSTALL BOILER PER MANUFACTURER'S RECOMMENDATIONS, REFER TO

8
FIELD VERIFY PIPE SIZES PRIOR TO RECONNECT.

CONNECT EXISTING HWS AND HWR PIPING AS INDICATED ON PLAN,

9

10
CONTRACTOR TO SIZE AND ROUTE REGULATOR VENT PIPING.

ROUTE NATURAL GAS REGULATOR VENT PIPING THROUGH METAL PANEL AND TURN UP.

MECHANICAL NEW WORK NOTES:

PROVIDE INSULATED METAL PANEL WITH 2" THICK RIGID INSULATION AND METAL

ON BOTH SIDES, MATCH EXISTING BUILDING COLOR.

DESIGN BASED ON: MBCI, ECO-FICIENT CLASSIC PANEL WITH CONCEALED

FASTENING SYSTEM, 26 GAUGE METAL. INSTALL PER MANUFACTURER'S

RECOMMENDATIONS.

2
PARTIAL PLAN - FUEL OIL TANK DEMOLITION
SCALE:   1/4" = 1'-0"

NORTH

PLAN

MECHANICAL GENERAL NOTES:

1. FOR BOILER VENTING AND INTAKE AIR PIPING,  SEE PLAN "1" ON  DRAWING M-102.

2. FOR DETAILS AND SCHEDULES, SEE DRAWING M-501.

3. FOR SYSTEM DIAGRAM, SEE "HEATING WATER SYSTEM DIAGRAM" ON DRAWING M-701.

4. FOR SPECIFICATIONS, SEE DRAWINGS M-001.

6. COORDINATE WITH DEMOLITION PLANS PRIOR TO NEW WORK.

SEE DETAIL "C" ON DRAWING M-501.

FLOOR DRAIN. INSTALL KIT PER MANUFACTURER'S RECOMMENDATIONS

PROVIDE A NEUTRALIZER KIT FOR EACH BOILER, DRAIN TANK TO NEAREST

AND "NATURAL GAS PIPING DIAGRAM" ON DRAWING M-701.

NATURAL GAS PIPING SERVING BOILER, SEE DETAIL "B" ON DWG M-501

CONCRETE EQUIPMENT PAD (APPROX 26"X26"), SEE DETAIL "D" ON DRAWING M-501.11

5. FOR GAS PIPING DIAGRAM, SEE "NATURAL GAS PIPING DIAGRAM" ON DWG M-701.
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VENT TO ATMOSPHERE

VALVE

PLUG

(14" WC MAXIMUM PRESSURE)

5 PSIG INLET / 7" - 14" WC OUTLET PRESSURE

100% LOCKUP GAS PRESSURE REGULATOR

DRIP LEG

REDUCER

NOTES:

1. SEE NATURAL GAS PIPING DIAGRAM ON DWG M-701 FOR PIPE SIZES.

2.

SEE PLAN "2" ON DWG M-101.

SIZE AND ROUTE REGULATOR VENT PIPING OUTDOORS.

NOT TO SCALE

EXISTING SLAB

#4@12 EW

PERIMETER OF EQUIPMENT

#4 TYPICAL AROUND

A

NEWEXIST

EM BED 6"

W/ HILTI HIT-HY 200 ADHESIVE,

OC INTO EXIST CONC PAD

DRILL AND EPOXY #4@12"

(3) #4

ADHESIVE

SLAB WITH HILTI HIT-HY 200

@ 24" OC INTO EXIST CONC

DRILL AND EPOXY #4 DOWEL

3
"

FOLLOW ALL MANUFACTURER'S INSTRUCTIONS.

BETWEEN NEW AND EXISTING CONCRETE

APPLY SIKA ARMATER 110 EPOCEM

EXTENDED CONCRETE EQUIPMENT PAD DETAIL

NOT TO SCALE
B

NATURAL GAS CONNECTION DETAIL

BREAKER

VACUUM

FROM BOILER

DRAIN 

FOR SIZE

SEE PLANS

DRAIN

TO FLOOR

NOT TO SCALE
C

NEUTRALIZER KIT DETAIL

NOTES:

1. PROVIDE LOCHINVAR NEUTRALIZER KIT3046 OR EQUAL.

2. INSTALL PER MANUFACTURER'S RECOMMENDATIONS.

KIT3046

NEUTRALIZER

DESIGNATION

BOILER SCHEDULE

B-1

SERVICE

TYPE

MANUFACTURER (DESIGN BASED ON)

MODEL NO. (DESIGN BASED ON)

INPUT RATING - MBH

OUTPUT RATING - MBH

FLOW RATE - GPM

PRESSURE DROP - FT H2O

TURNDOWN RATIO

FUEL TYPE

RELIEF VALVE SETPOINT - PSIG

AIR INLET AND VENT SIZE - INCHES

BUILDING HEATING SYSTEM

MODULATING BURNER

FIRE TUBE CONDENSING

LOCHINVAR

FTX725 (N)

725

705

71

4.9

10:1

NATURAL GAS

50

4 / 6

B-2

BUILDING HEATING SYSTEM

MODULATING BURNER

FIRE TUBE CONDENSING

LOCHINVAR

FTX725 (N)

725

705

71

4.9

10:1

NATURAL GAS

50

4 / 6

B-3

BUILDING HEATING SYSTEM

MODULATING BURNER

FIRE TUBE CONDENSING

LOCHINVAR

FTX725 (N)

725

705

71

4.9

10:1

NATURAL GAS

50

4 / 6

REMARKS:

WITH MANUAL RESET, UL APPROVED GAS TRAIN AND 100% LOCKUP PRESSURE REGULATOR.

PROVIDE NEUTRALIZER KIT3046, CONSTANT-SPEED BOILER CIRCULATOR, HIGH / LOW GAS PRESSURE SWITCHES

NEUTRALIZER

3. FIELD VERIFY GAS PRESSURE PRIOR TO INSTALLATION.

NOTE:

PROVIDED AS REQUIRED.

CHANGES TO THE PIPING LAYOUT / SIZES, PIPING SYSTEM ARRANGEMENT AND EQUIPMENT PAD SIZES SHALL BE

AND VIESSMANN VITOCROSS. IF ONE OF THE THREE ACCEPTABLE MANUFACTURER'S BOILERS ARE USED,

ACCEPTABLE MANUFACTURERS ARE AS FOLLOWS: CLEAVER BROOKS CLEARFIRE-C, AERCO BENCHMARK,

THE HEATING WATER BOILER BASIS OF DESIGN IS LOCHINVAR FTX725 FIRETUBE BOILERS.

TO EQUIPMENT

NG HEADER

EXISTING SLAB #4@12 EW

3
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1" CLR

UON

6" FACE OF

EQUIPMENT

TYP

6"

#4 EPOXY DOWELS

@ 18" OC EW

6"

TYP PERIMETER OF EQUIPMENT

#4 TYPICAL AROUND

4" PAD

NOT TO SCALE
D

CONCRETE EQUIPMENT PAD DETAIL

(E) 4" PAD

AIR COMPRESSOR SCHEDULE

MODEL NUMBER

AC-1DESIGNATION

MANUFACTURER

RECEIVER CAPACITY - GAL

MAXIMUM WORKING PRESSURE

TYPE

AIR DELIVERY @ MAX PRESSURE - CFM

REMARKS:

SPEEDAIRE

35WC46

RECIPROCATING

HORIZONTAL

16.4

175

80

MOTOR HORSEPOWER 5

ELECTRICAL - VOLTAGE/PHASE 460/3

M-501 0

AND DETAILS

SCHEDULE
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B-3

BOILER

DWG M-501 (TYP OF 3)

SEE DETAIL "C" ON

NEUTRALIZER KIT

(TYPICAL)

VACUUM BREAKER

AND CHAIN (TYPICAL)

END CONNECTION, CAP

WITH THREADED HOSE

3/4" DRAIN VALVE

D
1"

1" D

(TYPICAL)

(E) FLOOR DRAIN

ROUTE TO
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(E) CHEMICAL

CF
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"

(E) 3/4"

(E) AIR SEPARATOR

(E) HWS TO BLDG LOAD

(E) HWR FROM HX-1

3/4"

(E) 2"

(E) 3/4"
HWS

CW
1"

(E) RPZ

(E) 3/4" DOMESTIC COLD WATER

AUTO AIR VENT

HIGH CAPACITY

REDUCING VALVE

(E) PRESSURE

1"

ET-1

CHARGE TO 20 PSIG

106 GAL TANK ACCEPTANCE 

106 GAL TANK VOLUME

FULL ACCEPTANCE

VERTICAL EXPANSION TANK 

B&G MODEL B-400 ASME

OUTSIDE AIR RESET SCHEDULE

OA TEMP DEG F HWS TEMP DEG F

30

65

180

120

1" D1" D

(TYPICAL)
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ASME SAFETY 

TS (TYP OF 2)

PROVIDE THERMOWELL

FURNISHED WITH BOILER
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M
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CONTROL M M
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TO B-2 AND B-3

CASCADING CONTROL

POWER POWER POWER
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CONTROL

PANEL

CONTROL

(TYP OF 2)

5" X 4" REDUCER

CONTROL PANEL

TO BOILER B-1
2

2

FROM TEMPERATURE SENSOR

(TYP OF 2)

DISTRIBUTION PUMP

(E) HEATING WATER

PUMP (TYP OF 3)

BOILER CIRCULATING

(TYP OF 3)
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CALIBRATED
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SENSOR FURNISHED

OUTSIDE AIR TEMP

CONTROL PANEL

TO BOILER B-1
3

NOT TO SCALE

HEATING WATER SYSTEM DIAGRAM

B-3

BOILER
B-2

BOILER

B-1

BOILER

725 CFH
725 CFH725 CFH

NG NG NGNG
(E) 2" 2"

GAS PIPING

(E) NATURAL

NOT TO SCALE

NATURAL GAS PIPING DIAGRAM

SEE DETAIL "B" ON DWG M-501

NATURAL GAS CONNECTION

SEE DETAIL "B" ON DWG M-501

NATURAL GAS CONNECTION

SEE DETAIL "B" ON DWG M-501

NATURAL GAS CONNECTION

1
 1
/4
"

1 1/4"

1
 1
/4
"

1 1/4"1 1/4"1 1/4"

FIN FL

AND CHAIN (TYPICAL)

END CONNECTION, CAP

WITH THREADED HOSE

3/4" MANUAL AIR VENT

P

PAD (TYPICAL)

CONCRETE

M-701 0

PIPING DIAGRAMS

SYSTEM AND GAS

HEATING WATER
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EXIST ATS

2

1

M M M 3

CP-1
1/4HP, 120V, 1PH

CP-2
1/4HP, 120V, 1PH

CP-3
1/4HP, 120V, 1PH

EXIST AIR COMPRESSOR

EXIST HWP-1

EXIST HWP-2

EXIST CHEMICAL FEED

EXIST EXPANSION TANK

EXIST HX-1

NOTES:

PROVIDE THREE, 1-POLE, 20A, SQUARE D, TYPE FH CIRCUIT
BREAKERS IN EXISTING PANEL 'PD-2-208' FOR NEW BOILERS B-1, B-2,
AND B-3. EXISTING PANEL WAS MANUFACTURED BY SQUARE D,
I-LINE TYPE HCN.

PROVIDE (2) 12 AWG & (1) 12 EGC IN 3/4" CONDUIT FROM EACH
CIRCUIT BREAKER INSTALLED IN PANEL 'PD-2-208' TO BOILERS AS
INDICATED. PROVIDE INDIVIDUAL NEUTRALS FOR EACH CIRCUIT.

PROVIDE (2) 12 AWG & (1) 12 EGC IN 3/4"CONDUIT FROM BOILER
CONTROL PANEL TO CIRCULATING PUMP AS SHOWN. REFER TO
MANUFACTURER'S DOCUMENTATION FOR EXACT CONNECTION
POINTS IN BOILER CONTROL PANEL.

1

2

3

EXIST ATS

NOTES:

DISCONNECT EXISTING BOILER BRANCH CIRCUIT AND REMOVE
EXISTING CONDUIT AND CONDUCTORS BACK TO PANEL INDICATED.
AFTER REMOVAL, LABEL CIRCUIT BREAKER AS SPARE,.
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E-101 0

PARTIAL PLANS
BOILER ROOM
DEMOLITION &

NEW WORK POWER

TFB TFB

WPM

2
PARTIAL BOILER ROOM PLAN POWER - NEW WORK
SCALE: 1/4" = 1'-0"

PLAN
NORTH

1
PARTIAL BOILER ROOM PLAN POWER - DEMOLITION
SCALE: 1/4" = 1'-0"

PLAN
NORTH
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