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MECHANICAL DEMOLITION PLAN
1

SCALE: 3/8" = 1'-0"

MD-1

PUMP

P1

HX

V-9-65

600

MBH

1 EXISTING UNIT HEATERS, CONTROLS & BRANCH PIPING TO REMAIN

2 EXISTING SUPPLY FAN SF-3 & EXHAUST FAN EF-2, EXISTING

DUCTWORK & CONTROLS TO REMAIN.

3 EXISTING CONCRETE PAD TO REMAIN.

4 EXISTING FUEL OIL PUMP SET TO REMAIN.

5 EXISTING TEMPERATURE CONTROL COMPRESSOR AND

ACCESSORIES TO REMAIN.

6 EXISTING COMPRESSION TANK TO REMAIN.

7 REMOVE EXISTING ROLAIRTROL, RETAIN FOR REUSE.

8 REMOVE EXISTING FUEL OIL PIPING BACK INTO TRENCH -

CAP IN TRENCH.

9 REMOVE EXISTING DOMESTIC HOT WATER HEATER,

COMPLETE WITH OIL BURNER.

10 REMOVE EXISTING HOT WATER BOILERS B-1 AND B-2,

COMPLETE WITH OIL BURNERS & ACCESSORIES.

DISCONNECT & TEMPORARILY CAP FUEL OIL PIPING.

11 REMOVE EXISTING BREECHING TO WATER HEATERS. CAP

AT CHIMNEY OPENING.

12 REMOVE EXISTING BOILER BREECHING.

13 REMOVE EXISTING HEAT EXCHANGER.

14 REMOVE EXISTING PUMPS P-1 THROUGH P-6.

SYMBOLS

EXISTING HWS PIPING TO REMAIN

EXISTING HWR PIPING TO REMAIN

EXISTING HOT WATER SUPPLY & RETURN PIPING TO

BE REMOVED, INCLUDING VALVES & FITTINGS

INCLUDED IN SAID PIPING

8

9

11

12

POD

POD

POD (CAP VALVE)

5

BOILER B-2

10

3

7

6

POD

PUMP

P-5

PUMP

P-6

SF-6

14

2

3

4

1

1

14

PUMP

P2

PUMP

P3

PUMP

P4

13

14 13

BOILER B-1

10

2

POD

15

15 EXISTING 1 1/2" HWS TO REMAIN.

16

POD

POD

EQUIPMENT TO BE REMOVED.

16 REMOVE EXISTING COMPRESSION TANK.

17

17 EXISTING ALERTON ENERGY MANAGEMENT SYSTEM

CONTROL PANEL TO REMAIN.
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MECHANICAL PLAN - BOILER ROOM
1

SCALE: 3/8" = 1'-0"

M-1

P3 P4

HX

BOILER 1

POC

POC

SF-3

4"HWS

POC

POC

NEW 1 1/2"

HWR

5"5"4"

4"

4" 4"5" HWS

1"

3"

4" HWS

3"

3"

4"

BOILER 2

P5 P6

CO

8"Ø

4"

2 1/2"

2 1/2"

3"

4"

4"

2 1/2"

4" HWR

4"

4"

2 1/2"

BOILER 3

POC

EXISTING 5" HWS & R

TO RADIATION LOOP

EXISTING 4" HWS & R

TO AHU LOOP

4" HWR

3"

POC

POC

1"

TWO NEW INDIRECT

WATER HEATERS

M

M

FUTURE

   IWH

C

O

N

T

R

O

L

NEW HW PUMP P-2

NEW AIR SEPARATOR

NEW 8"Ø BOILER

BREECHING

(3) EXISTING CLAY TILE /

MASONRY FLUES

NEW 12"Ø BOILER

BREECHING

1 

1

2

"

M

BOILER CONTROL PANEL

EXISTING EXHAUST

LOUVER & EXHAUST

FAN TO REMAIN

EXISTING AREAWAY ACCESS

TO REMOVE / BRING IN

EQUIPMENT & MATERIALS

EXISTING OIL

TRANSFER PIPING IN

TRENCH TO REMAIN

EXISTING ALERTON

EMS CONTROL PANEL

EXISTING COMBUSTION AIR

LOUVER & FAN TO REMAIN.

CA

EXISTING F.O. TX PUMP SET

TO REMAIN

NEW HW PUMP P-1

C

O

N

T

R

O

L

EXISTING 5"

EXISTING 4"

1 AT CONNECTION TO OIL BURNER,

PROVIDE NEW FUSO MATIC VALVE, OIL

SAFETY VALVE AND FILTER IN FOS,

NEW CHECK VALVE IN FOR.

2 RECONNECT FUEL OIL PIPING. EXTEND

AS NECESSARY PROVIDE PIPE

PROTECTION ON FLOOR.

3 EXISTING BELL & GOSSETT B - 1200

EXPANSION TANK. CONTRACTOR TO

INSTALL MEW BLADDER IN TANK

4 EXISTING BELL & GOSSETT B - 400

EXPANSION TANK RELOCATED.

CONTRACTOR  TO INSTALL MEW

BLADDER IN TANK.

5 NEW AIR SEPARATOR - BELL &

GOSSETT R - 4F, WITH 107A HIGH

CAPACITY AUTOMATIC AIR VENT.

TAGGED NOTES:

3

EXISTING

ROLAIRTROL

1

1

2

2

5

1"

1"

1

2

4

FO LOOP

FOS FOR

FO MONITOR

GAUGE

JOP

JCI

M

6 3 - WAY MOTORIZED BUTTERFLY

VALVES.

6

6

PUMP P-7

4"

2 1/2"
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   CONNECTOR 

8

5

4

6  VALVE (SEE SPEC'S)

7  PRESSURE GAUGE

FINISHED FLOOR

1

4

8  SUPPORT FOOT

2

5  INLET SUCTION

   DIFFUSER

6

SUCTION

3  TRIPLE DUTY VALVE

4  NEOPRENE PUMP 

DISCHARGE 

2  REDUCER

3

1  PUMP

SYMBOL LIST

7

STRAINER

FLOW

TRIPLE DUTY

VALVE

(WHERE REQD.)

BUTTERFLY VALVE

REDUCER

IN-LINE PUMP

GAUGE COCK

GAUGE

4" HWS TO AHU CIRCUIT - (CONNECT TO EXISTING)  

4"

5"

CW

EXISTING CW MAKE-UP

EXISTING ROLAIRTROL 

BOILER - 1

BOILER - 2

5"

5"

BOILER - 3

5"

4"

4"

HWH - 2 HWH - 1

3"

2 1/2" 2 1/2" 2 1/2"

2 1/2" 3"

4"

BOILER SCHEDULE

HOT WATER HEATER SCHEDULE

BASE MOUNTED PUMP P-4

BASE MOUNTED PUMP P-3

BASE MOUNTED PUMP P-5

BASE MOUNTED PUMP P-6

5" HWS TO RADIATION CIRCUIT -

(CONNECT TO EXISTING)

4"

5" HWR FROM RADIATION LOOP

(CONNECT TO EXISTING)

4" HWR FROM AHU LOOP

(CONNECT TO EXISTING)

4"

4"

4"

4"

HWH - 3

(FUTURE)

IN-LINE

PUMP P-2

PUMP SCHEDULE

RELOCATED AIRTROL 

IN-LINE

PUMP P-1

EXISTING

EXPANSION

TANK

RELOCATED

EXISTING HOUSEKEEPING PAD

M

M

T

T

M

M

M

2

1

2

"

2

1

2

"

IN-LINE

PUMP P-7

4"

3-WAY

BUTTERFLY

VALVE

EXISTING EXPANSION TANK

INSTALL NEW BLADDER
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PLUMBING DEMOLITION PLAN
1

SCALE: 3/8" = 1'-0"

PD-1

1 EXISTING HOT WATER RECIRCULATION PUMPS,

HOT WATER RECIRCULATION PIPING TO MIXING

VALVE, AND ALL CONTROLS TO REMAIN.

2 REMOVE COLD WATER PIPING TO WATER

HEATER.

3 REMOVE HOT WATER RECIRCULATION

PIPING TO WATER HEATERS.

4 REMOVE HOT WATER SUPPLY PIPING FROM

HOT WATER HEATERS.

5 EXISTING THERMOSTATIC MIXING VALVES

TO REMAIN.

6 EXISTING COLD WATER TO THERMOSTATIC

MIXING VALVES TO REMAIN.

7 EXISTING TEMPERED WATER SUPPLY TO

BUILDING TO REMAIN.

7

POD

6

2

2

1

5

POD

3

3

4

7

POD

7

4

HEATER

M

M

IEF - 2

FUEL TANK

MONITOR

3"
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PLUMBING PLAN
1

SCALE: 3/8" = 1'-0"

P-1

POC

POC

POC

CAP

3"HW

CAP

VALVES

1 1/2" HWR

3"CW

1"

3"

F

W

M

M

IEF - 2

EXISTING FUEL

TANK MONITOR

HWH-3

(FUTURE)

NEW

HWH-2

NEW

HWH-1

FD

EXISTING RWL

NOTE:

REFER TO PIPING DIAGRAM ON THIS SHEET FOR

DETAILS OF WATER HEATERS, MIXING VALUES &

RECIRC. PUMPS PIPING.

EXISTING DHW

MIXING VALVES &

RECIRC. PUMPS

RACKED ON WALL

EXISTING GAS

(PROPANE) UP TO

KITCHEN TO REMAIN

FD

E
X

I
S

T
I
N

G
 
3
"
C

W

EXISTING DOMESTIC

WATER SERVICE

EXISTING SPRINKLER

RISER & SERVICE
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PLUMBING

PLAN

P-1

NEW

WH-1

NEW 1 

1

2

" HW RECIRC LINE TO

WATER HEATER C.W. INLETS

TP

NEW

WH-2

TP

FUTURE

WH-3

T T

1 

1

2

" 1 

1

2

" HWR

1 

1

4

"

1
 

1

4

"

1
 

1

4

"

3" HW

3" CW

POC

T & P RELIEF VALVE.

PIPE DISCHARGE TO

FLOOR DRAIN (TYP.)

EXISTING 3" CW

BRANCH TO

WATER HEATERS

NOTE:

PIPE COLD & HOT WATER

INTO WATER HEATERS IN

REVERSE RETURN FASHION.

2" HW 2" HW

EXISTING 3" CW

MAIN FROM

WATER SERVICE

3" HW

2" VALVED CW

FOR FUTURE WH.

2" 

AQUASTAT IN

WELL. (TYP.)

TEMPERATURE &

PRESSURE - COMBINATION

GAUGE. (TYP.)

POC

EXISTING HW RECIRCULATION

LINES FROM BLDG.

DISTRIBUTION

10 GPM

@ 25'

5 GPM

@ 25'

5 GPM

@ 25'

(3) EXISTING HW RECIRC.

PUMPS TO REMAIN.

T T T

POC

(3) EXISTING

THERMOSTATIC

MIXING VALVES

TO REMAIN.

125°F 140°F 115°F

EXISTING 3" CW MAIN

EXISTING HW

MAIN (140°)

HW PIPING TO DISTRIBUTION

TO REMAIN

NEW
EXISTING

NEW

EXISTING

CONCRETE PAD

EXISTING

NEW



IEF-2

BOILER ROOM ELECTRICAL POWER PLAN - NEW WORK

2

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

E-1

P3
P4

BOILER 1

SF-3

BOILER 2

P5
P6

BOILER 3

OIL PUMP

S

2

0

A

-
1

P

L

-
B

R

DIST.

MAIN

S

S

WATER METER

AND FIRE SERVICE

TOP OF STAIRS TO REMAIN

EXISTING TO S    SWITCH AT

2 HP

3

0

A

-
3

P

H

-
B

R

2

0

-

3

P

H

-

B

R

1

5

A

-

3

P

H

-

B

R

1

5

A

-
3

P

H

-
B

R

1

5

A

-

1

P

L

-

B

R

UH-A

P-6

2 HP

5 HP

P-4P-2

5 HP

P-1 BOILER # 1

3

0

A

-

3

P
H

-

B

R

TC

W

M

IEF-2

F

H

RECIRC. PUMP

RECIRC. PUMP

1/4 HP

AQ

20A-1P

L-BR

2

0

A

-

1

P

L

-

B

R

H

OIL FIRED WATER

MDP

AIR DRYER

1 HP

AQ

AQ

AQ

2
0
A

-
1
P

L
-
B

R

2
0
A

-
1
P

L
-
B

R

2

0

A

-

1

P

L

-

B

R

PANEL L-DP

PANEL H-BR

PANEL L-BR

T

X

DIST.

C/T

SWITCH

SEC.

PULL

INCOMMING WATER

Be

2
0
A

-
1
P

L
-
B

R

2

0

A

-

3

P

H

-

B

R

2

0

A

-
3

P

H

-
B

R

2

0

A

-

3

P

H

-

B

R

3

0

A

-

3

P

H

-

B

R

UH-A

ISF-3

7 1/2 HP7 1/2 HP

P-5

5 HP

P-3

5 HP

BOILER # 2

F

AIR COMP.

S

TC

F

1 HP

1/4 HP

RECIRC. PUMP

3/4 HP

AQ

HEATERS.

MDP

2

0

A

-

1

P

L

-

B

R

2

0

A

-

1

P

L

-

B

R

1

5

A

-
3

P

H

-
B

R

1

5

A

-

1

P

L

-

B

R

FUSE AT 1.25X

MOTOR FLA

1
5
A

-
3
P

H

-
B

R

2

0

A

-

1

P

L

-

B

R

BOILER ROOM ELECTRICAL POWER PLAN - DEMOLITION

1

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

E-1

EXISTING

UNIT HEATERS 

TO REMAIN

EXISTING HWR PUMPS

& CONTROLS TO

REMAIN

1 EXISTING STARTERS FOR IEF - 2 & ISF - 3 TO

REMAIN. IEF - 2 UNDER THERMOSTAT CONTROL.

ISF - 3 INTERLOCKED WITH ALL OIL BURNERS.

2 RECONNECT POWER WIRING TO PUMPS P-3, P-4,

P-5 & P-6. INSTALL & CONNECT NEW VFD'S IN

PLACE OF EXISTING STARTERS.

3 EXTEND 3#12 +G, 1"C FROM EXISTING STARTERS

TO NEW PUMPS P-1 & P-2. PROVIDE NON FUSED

DISCONNECT SWITCH AT P-1 & P-2

3 EXISTING EXHAUST FAN IEF-3 TO REMAIN. RETAIN

THERMOSTAT CONTROL.

2 EXISTING COMBUSTION AIR FAN ISF-3 TO REMAIN.

RETAIN INTERLOCK TO BURNER CONTROLS.

1 EXISTING PUMP & PUMP ALARM PANEL TO REMAIN.

4 DISCONNECT PUMP, REMOVE WIRING BACK TO

DISCONNECT SWITCH. FEEDER WIRING &

CONDUIT TO REMAIN. REMOVE EXISTING

MAGNETIC STARTER. FEEDER FROM PANEL H - BR

TO REMAIN.

5 NOT USED.

6 DISCONNECT POWER CONNECTION TO OIL

BURNER. DISCONNECT 20A - IP CIRCUIT FROM

PANEL L - BR. FEEDERS & CONDUIT FROM PANELS

H - BR & L - BR TO REMAIN. DISCONNECT &

REMOVE ALL CONTROL WIRING & CONDUIT.

MAINTAIN FUEL OIL PUMP INTERLOCK WIRING.

7 DISCONNECT POWER FEED TO OIL BURNER.

REMOVE WIRING & CONDUIT BACK TO PANEL L - BR.

8 DISCONNECT POWER FEED TO OIL BURNER. RETAIN

FOR EXTENSION TO NEW BOILER B - 3.

9 BURNER INTERLOCK WIRING - RETAIN &

RECONFIGURE.

EXISTING OIL GAUGE

PANEL TO REMAIN

EXISTING AIR COMPRESSOR AND ASSOCIATED

EQUIPMENT TO REMAIN

3/4" C. WITH BELDEN #

88723 TO OIL GAUGE

PANEL TO REMAIN

INTERLOCK

WIRING BETWEEN

BURNERS AND OIL

PUMP TO REMAIN

DIST.

MAIN

MDP

PANEL L-DP

PANEL H-BR

PANEL L-BR

T

X

DIST.

C/T

SWITCH

SEC.

PULL

MDP

3

7

8

1

9

EXISTING FUEL

OIL TRANSFER

PUMP TO REMAIN

10

4 4

2

0

A

-

3

P

H

-

B

R

6

2

4 4

6

4 EXTEND EXISTING 20AIP CIRCUIT FROM OIL FIRED

WATER HEATER TO BOILER B-3.

5 EXTEND INTERLOCK WIRING TO NEW BOILER B-3.

6 RECONNECT 3 - PHASE POWER WIRING TO NEW

BURNERS.

7 VERIFY & MAINTAIN ALL INTERLOCK WIRING TO

FUEL OIL TRANSFER PUMPS & TO FAN ISF - 3

EXISTING FUEL OIL

TRANSFER PUMP

6

6

7

2 2

2
2

1

5

4

3

7

10

10 PUMPS P-1 & P-2 ABANDONED IN PLACE.

RETAIN MAGNETIC STARTERS AND

FEEDERS FROM PANEL H - BR

SYMBOL LIST:

ELECTRIC MOTOR

DISCONNECT SWITCH

MAGNETIC STARTER

VFD( VARIABLE FREQUENCY DRIVE)

S

DEMOLITION NOTES: KEY NOTES:

P-1 P-2

8 MOUNT NEW BOILER CONTROL PANEL BELOW

DISCONNECT SWITCHES. EXTEND 2 # 12 + GND,

3/4"C, TO 20A ,1P CB (#18) IN PANEL L - BR

8

2

(TYP 4)

9 2 # 12 + GND, 3/4"C, TO NEW 20A ,2P CB IN PANEL

L - BR

9

S

P-7

BD

P-6

D

P-5

E

IEF-2

E

ISF-3

D

P-4

D

P-3

C

P-2

C

P-1

A

JCI CONTROL

PANEL

WIDE-WAY 

EXIST. 2" CONDUIT

H

F

P-4

F

P-3

G

P-2

G

P-1

A EXISTING JCI PANEL TO REMAIN.

B EXISTING BURNER INTERLOCK RELAY BOX TO

REMAIN.

C EXISTING MAG. STARTER TO REMAIN - REUSE TO

SERVE NEW PUMPS P-1 & P-2.

D REMOVE EXISTING MAG. STARTER. INSTALL &

CONNECT NEW VARIABLE FREQUENCY DRIVE.

E EXISTING FAN STARTERS TO REMAIN.

F EXISTING DISCONNECT SWITCHES TO REMAIN.

G REMOVE EXISTING DISCONNECT SWITCHES.

ELECTRICAL BACKBOARD KEYED NOTES:

H NEW BOILER CONTROL PANEL.
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ELECTRICAL

PLAN

E-1

EXISTING ELECTRICAL BACKBOARD - FRONT VIEW

3

SCALE: N.T.S.

E-1

EXISTING ELECTRICAL BACKBOARD - REAR VIEW

4

SCALE: N.T.S.

E-1
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MECHANICAL,

PLUMBING, &

ELECTRICAL

SPECIFICATIONS

MEP-1

MECHANICAL, PLUMBING AND ELECTRICAL SPECIFICATIONS

PART 1 - GENERAL CONDITIONS

1.01 RELATED DOCUMENTS

A. GENERAL CONDITIONS, TERMS AND CONDITIONS, AND ANY OTHER DOCUMENTS FURNISHED BY THE SOMERS PUBLIC SCHOOLS ARE A PART OF THIS SPECIFICATION AND APPLY TO ALL WORK

SPECIFIED OR RELATING TO THESE SPECIFICATIONS.  ALL ASPECTS OF JOBSITE ACCESS, WORKING HOURS, PARKING, LAYDOWN AREAS, EQUIPMENT AND MATERIAL STORAGE, WORKER

CONDUCT, SECURITY AND OTHER CONDITIONS SHALL BE PROVIDED BY THE OWNER AND SHALL BE STRICTLY ADHERED TO BY THE CONTRACTOR AND ALL SUBCONTRACTORS.

B. IN THE EVENT OF A DISCREPANCY BETWEEN SPECIFICATIONS AND DRAWINGS, OR BETWEEN THIS SECTION AND OTHER OWNER FURNISHED DOCUMENTS, THE OWNER AND/OR ENGINEER SHALL

DECIDE WHICH SHALL PREVAIL AND SUCH DECISION SHALL BE BINDING.

1.02 GENERAL REQUIREMENTS

A. THIS CONTRACT IS FOR ALL LABOR, MATERIALS AND EQUIPMENT REQUIRED FOR THE INSTALLATION OF ALL MECHANICAL AND ELECTRICAL SYSTEMS COORDINATED WITH THE EXISTING

MECHANICAL AND ARCHITECTURAL LAYOUT AND STRUCTURAL CONDITIONS AS SHOWN ON THE CONTRACT DRAWINGS.  ALL WORK SHALL BE COMPLETE IN ALL RESPECTS, TESTED AND READY

FOR OPERATION.  WORK SHALL INCLUDE CALIBRATION AND VERIFICATION OF ALL CONTROLS, INCLUDING CALIBRATION AND VERIFICATION OF EQUIPMENT WITH FACTORY SETTINGS.  THE

MECHANICAL CONTRACTOR SHALL BE THE PRIME CONTRACTOR.

B. ALL MATERIALS, EQUIPMENT AND APPARATUS SHALL BE NEW AND OF FIRST CLASS QUALITY, EXCEPT WHERE NOTED.

C. ANY APPARATUS, APPLIANCE, MATERIAL OR WORK NOT SHOWN ON DRAWINGS BUT MENTIONED IN THE SPECIFICATIONS, OR VICE VERSA, OR ANY INCIDENTAL ACCESSORIES NECESSARY TO

MAKE THE WORK COMPLETE AND PERFECT IN ALL RESPECTS AND READY FOR OPERATION AS DETERMINED BY GOOD TRADE PRACTICE EVEN IF NOT PARTICULARLY SPECIFIED, SHALL BE

FURNISHED, DELIVERED AND INSTALLED WITHOUT ANY ADDITIONAL EXPENSE TO THE OWNER.

D. MINOR DETAILS NOT USUALLY SHOWN OR SPECIFIED BUT NECESSARY FOR PROPER INSTALLATION AND OPERATION SHALL BE INCLUDED IN THE WORK AS THOUGH THEY WERE HEREINAFTER

SHOWN OR SPECIFIED.

1.03 DRAWINGS

A. DRAWINGS ARE DIAGRAMMATIC AND INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS AND WORK APPROXIMATELY TO THE SCALE INDICATED. FIELD MEASURED DIMENSIONS AND DETAILED

DRAWINGS IN ALL CASES SHALL TAKE PRECEDENCE OVER GENERAL PLANS.  (DO NOT SCALE THE DRAWINGS.)

B. THE ENGINEER MAY, WITHOUT EXTRA CHARGE, MAKE REASONABLE MODIFICATIONS IN THE LAYOUT AS NEEDED TO PREVENT CONFLICT WITH WORK OF OTHER TRADES AND/OR FOR PROPER

EXECUTION OF THE WORK.  CONTRACTORS SHALL MAKE REASONABLE OFFSETS AND /OR MINOR DEVIATIONS WITHOUT EXTRA COST, IN ORDER TO MAKE SYSTEMS AND EQUIPMENT FIT INTO

AVAILABLE SPACE AND TO COORDINATE WORK WITH OTHER TRADES.

C. LOCATIONS OF ITEMS SHOWN ON DRAWINGS, OR CALLED FOR IN THE SPECIFICATIONS, NOT DEFINITELY FIXED BY DIMENSIONS, ARE APPROXIMATE ONLY.  EXACT LOCATION NECESSARY TO

SECURE BEST CONDITIONS AND RESULTS SHALL BE DETERMINED AT THE PROJECT SITE AND SHALL HAVE THE APPROVAL OF THE ENGINEER.

1.04 SCOPE OF WORK

A. FURNISH AND INSTALL NEW HEATING BOILERS, PUMPS WITH VARIABLE SPEED DRIVES, INDIRECT WATER HEATERS AND SUMMER BOILER FOR DOMESTIC HOT WATER AND ALL NEW ASSOCIATED

PIPING, VALVES AND APPURTENANCES AS INDICATED ON THE DRAWINGS AND IDENTIFIED IN THESE SPECIFICATIONS.  INCLUDE ALL INDICATED ELECTRICAL WORK, CONTROLS MODIFICATIONS,

GENERAL CONSTRUCTION WORK AND OTHER DETAILS REQUIRED FOR A COMPLETE PROJECT.

1.05 SURVEYS AND MEASUREMENTS

A. BEFORE SUBMITTING A BID, THE CONTRACTOR SHALL VISIT THE SITE, AND SHALL BECOME THOROUGHLY FAMILIAR WITH ALL CONDITIONS UNDER WHICH THE WORK WILL BE INSTALLED.  THE

CONTRACTOR WILL BE HELD RESPONSIBLE FOR ANY ASSUMPTIONS, OMISSIONS OR ERRORS MADE AS A RESULT OF FAILURE TO BECOME FAMILIAR WITH THE SITE AND EXISTING BUILDING AND

THE CONTRACT DOCUMENTS.

B. THE CONTRACTOR SHALL BASE ALL MEASUREMENTS, BOTH HORIZONTAL AND VERTICAL, FROM ESTABLISHED BENCH MARKS.  ALL WORK SHALL AGREE WITH THESE ESTABLISHED LINES AND

LEVELS.  VERIFY ALL MEASUREMENTS AT THE SITE AND CHECK THE CORRECTNESS OF SAME AS RELATED TO THE WORK.  ALL MEASUREMENTS SHALL BE TAKEN AT THE SITE, ACTUAL

MEASUREMENTS ALWAYS TAKING PRECEDENCE OVER SCALED DIMENSIONS.  FURNISH ALL NECESSARY INFORMATION AND TEMPLATES FOR ALL FOUNDATIONS, PADS, PITS, TRENCHES,

PLATFORMS, ETC. REQUIRED FOR THE WORK IN AMPLE TIME TO ALLOW WORK TO PROCEED WITHOUT DELAY.

1.06 CODES AND STANDARDS

A. ALL WORK SHALL BE DONE IN STRICT ACCORDANCE WITH THE STATE OF CONNECTICUT BUILDING CODE, AND ALL REFERENCED CODES AND REGULATIONS APPENDED THERETO, WITH ALL

REQUIREMENTS OF LOCAL UTILITY COMPANIES, OWNER'S INSURANCE UNDERWRITER AND THE REQUIREMENTS OF ALL GOVERNMENTAL DEPARTMENTS AND AGENCIES HAVING JURISDICTION.

ALL MATERIALS SHALL COMPLY WITH THE RULES AND RECOMMENDATIONS OF NFPA WITH REGARD TO COMBUSTIBILITY, FLAME, SMOKE AND FUEL CONTRIBUTED RATINGS.

B. THE CODES AND STANDARDS LISTED BELOW APPLY TO ALL MECHANICAL WORK.  WHEREVER CODES AND/OR STANDARDS ARE MENTIONED IN THESE SPECIFICATIONS, THE LATEST APPLICABLE

EDITION OR REVISION SHALL BE FOLLOWED:

CONNECTICUT STATE BUILDING CODE - CONNECTICUT SUPPLEMENT 2018

CONNECTICUT STATE FIRE SAFETY CODE AND 2018 CONNECTICUT AMENDMENTS

THE INTERNATIONAL BUILDING CODE 2015

THE INTERNATIONAL FIRE CODE - 2015

THE INTERNATIONAL EXISTING BUILDING CODE 2015

THE INTERNATIONAL MECHANICAL CODE 2015

THE INTERNATIONAL PLUMBING CODE 2015

THE INTERNATIONAL ENERGY CONSERVATION CODE 2015

THE NATIONAL ELECTRICAL CODE NFPA 70- 2014

NFPA 30 - 2015 FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE

NFPA 31 - 2011 STANDARD FOR THE INSTALLATION OF OIL BURNING EQUIPMENT

SMACNA INDOOR AIR QUALITY GUIDELINES FOR OCCUPIED BUILDINGS UNDER CONSTRUCTION

(NOTE:  REQUIREMENTS OF THE ABOVE SHALL TAKE PRECEDENCE OVER PLANS AND SPECIFICATIONS.)

1.07 PERMITS AND FEES

A. THE CONTRACTOR SHALL GIVE ALL NECESSARY NOTICES, OBTAIN ALL PERMITS; AND PAY ALL GOVERNMENT AND STATE SALES TAXES AND FEES WHERE APPLICABLE, AND OTHER COSTS,

INCLUDING UTILITY CONNECTIONS OR EXTENSIONS IN CONNECTION WITH THE WORK, FILE ALL NECESSARY DRAWINGS, PREPARE ALL DOCUMENTS AND OBTAIN ALL NECESSARY APPROVALS OF

ALL GOVERNMENTAL AND STATE DEPARTMENTS HAVING JURISDICTION, OBTAIN ALL REQUIRED CERTIFICATES OF INSPECTIONS FOR THE WORK, AND DELIVER A COPY TO THE OWNER'S

REPRESENTATIVE BEFORE REQUEST FOR ACCEPTANCE AND FINAL PAYMENT FOR THE WORK.  (NOTE:  BUILDING PERMIT FEES WILL BE WAIVED BY THE TOWN OF SOMERS AND SALES TAX IS

EXEMPT.)

1.08 COORDINATION WITH OTHER TRADES OR DIVISIONS

A. ALL WORK SHALL BE CARRIED OUT IN CONJUNCTION WITH OTHER TRADES AND FULL COOPERATION SHALL BE GIVEN IN ORDER THAT ALL WORK MAY PROCEED WITH A MINIMUM OF DELAY AND

INTERFERENCE.  PARTICULAR EMPHASIS IS PLACED ON TIMELY INSTALLATION OF MAJOR APPARATUS AND FURNISHING OTHER CONTRACTORS WITH INFORMATION AS TO OPENINGS, CHASES,

SLEEVES, BASES, INSERTS, EQUIPMENT LOCATIONS, PANELS, ETC., REQUIRED BY OTHER TRADES.

B. THE CONTRACTORS ARE REQUIRED TO EXAMINE ALL OF THE PROJECT DRAWINGS AND MUTUALLY ARRANGE WORK SO AS TO AVOID INTERFERENCE WITH THE WORK OF OTHER TRADES AND / OR

EXISTING SYSTEMS AND EQUIPMENT.  IN GENERAL, DUCTWORK, HEATING PIPING, SPRINKLER PIPING AND DRAINAGE LINES TAKE PRECEDENCE OVER WATER, GAS AND ELECTRICAL CONDUITS.

THE ENGINEER SHALL MAKE FINAL DECISIONS REGARDING THE ARRANGEMENT OF WORK WHICH CANNOT BE AGREED UPON BY THE CONTRACTORS.

1.09 ACCEPTANCES

A. THE EQUIPMENT, MATERIALS, WORKMANSHIP, DESIGN AND ARRANGEMENT OF ALL WORK INSTALLED UNDER THE MECHANICAL SECTIONS SHALL BE SUBJECT TO THE REVIEW OF THE ENGINEER.

B. IF MATERIAL OR EQUIPMENT IS INSTALLED BEFORE IT IS REVIEWED, THE CONTRACTOR SHALL BE LIABLE FOR ITS REMOVAL AND REPLACEMENT AT NO EXTRA CHARGE TO THE OWNER IF, IN THE

OPINION OF THE ENGINEER, THE MATERIAL OR EQUIPMENT DOES NOT MEET THE INTENT OF, OR STANDARD OF QUALITY IMPLIED BY, THE DRAWINGS AND SPECIFICATIONS.

1.10 SHOP DRAWINGS

A. PRIOR TO DELIVERY TO THE JOBSITE AND SUFFICIENTLY IN ADVANCE TO ALLOW THOROUGH REVIEW, THE CONTRACTOR SHALL SUBMIT, FOR REVIEW, DETAILED SHOP DRAWINGS OF ALL

EQUIPMENT AND MATERIAL SPECIFIED IN EACH SECTION AND COORDINATED BREECHING LAYOUTS.  NO MATERIAL OR EQUIPMENT MAY BE DELIVERED TO THE JOB SITE OR INSTALLED UNTIL THE

CONTRACTOR HAS RECEIVED SHOP DRAWINGS FOR THE PARTICULAR MATERIAL OR EQUIPMENT WHICH HAVE BEEN PROPERLY REVIEWED AND ACCEPTED.

B. SHOP DRAWINGS SHALL BE SUBMITTED WITHIN 10 DAYS AFTER AWARD OF CONTRACT BEFORE ANY MATERIAL OR EQUIPMENT IS PURCHASED.  THE CONTRACTOR SHALL SUBMIT FOR REVIEW

COPIES OF ALL SHOP DRAWINGS TO BE INCORPORATED IN THE MECHANICAL CONTRACT.  SUBMIT SHOP DRAWINGS TO THE ENGINEER IN ELECTRONIC (PDF) FORMAT.

C. PROVIDE SHOP DRAWINGS FOR ALL EQUIPMENT, MATERIALS AND SYSTEMS AS INDICATED BELOW.  SHOP DRAWINGS SHALL INCLUDE MANUFACTURERS' NAMES, CATALOG NUMBERS, CUTS,

WIRING AND PIPING DIAGRAMS AND OTHER SUCH DESCRIPTIVE DATA AS MAY BE REQUIRED TO IDENTIFY AND ACCEPT THE EQUIPMENT, CERTIFIED DIMENSIONAL DRAWINGS, ACCURATE LAYOUT

AND ARRANGEMENT DRAWINGS, LOCATIONS AND SIZES OF ALL CONNECTIONS, AND EQUIPMENT WEIGHTS  ALL PERFORMANCE DATA REQUIRED TO VERIFY THE EQUIPMENT'S SUITABILITY SHALL

BE CLEARLY PRESENTED.

1. BOILERS

2. WATER HEATERS

3. PUMPS

4. BREECHING AND CHIMNEY SYSTEMS.

5. VALVES AND PIPING SPECIALTIES.

6. PIPING MATERIALS.  (DO NOT INCLUDES UNDUE PAGES OF FITTINGS DIMENSIONS, SIMPLY SUBMIT FITTING TYPES AND MANUFACTURER'S CERTIFIED RATINGS AND STANDARDS.

7. HYDRONIC SPECIALTIES INCLUDING PIPE LABELING MATERIALS

D. ACCEPTANCE RENDERED ON SHOP DRAWINGS SHALL NOT BE CONSIDERED AS A GUARANTEE OF MEASUREMENTS OR BUILDING CONDITIONS.  WHERE DRAWINGS ARE REVIEWED, REVIEW DOES

NOT MEAN THAT DRAWINGS HAVE BEEN CHECKED IN DETAIL; SAID APPROVAL DOES NOT IN ANY WAY RELIEVE THE CONTRACTOR FROM HIS RESPONSIBILITY OR NECESSITY OF FURNISHING

MATERIAL OR PERFORMING WORK AS REQUIRED BY THE CONTRACT DRAWINGS AND SPECIFICATIONS.  VERIFY AVAILABLE SPACE PRIOR TO SUBMITTING SHOP DRAWINGS.  ACCEPTANCE OF

SHOP DRAWINGS SHALL NOT APPLY TO QUANTITIES NOR RELIEVE CONTRACTOR OF HIS RESPONSIBILITY TO COMPLY WITH INTENT OF DRAWINGS AND SPECIFICATIONS.

1.11 CHANGES IN WORK

A. A CHANGE ORDER IS A WRITTEN ORDER TO THE CONTRACTOR SIGNED BY THE OWNER AND/OR THE ENGINEERT, ISSUED AFTER CONTRACTS HAVE BEEN AWARDED, AUTHORIZING A CHANGE IN

THE WORK OR AN ADJUSTMENT IN THE CONTRACT SUM OR THE CONTRACT TIME.  A CHANGE ORDER SIGNED BY THE CONTRACTOR INDICATES HIS AGREEMENT THEREWITH, INCLUDING THE

ADJUSTMENT IN THE CONTRACT SUM OR THE CONTRACT TIME.

B. ALL CHANGES IN THE WORK SHALL FOLLOW THE RECOMMENDATIONS OF THE AIA “STANDARD GENERAL CONDITIONS OF THE CONSTRUCTION CONTRACT”

1.12 COORDINATION WITH UTILITY COMPANIES FOR INCENTIVES AND REBATES

A. THE SELECTION OF BOILERS HAS BEEN MADE IN CONJUNCTION WITH EFFORTS TO SEEK INCENTIVES FROM THE UTILITY COMPANY.

B. THE INSTALLING CONTRACTOR SHALL PROVIDE THE SPECIFIED BOILER AND PROVIDE SUPPORTING DOCUMENTATION TO VALIDATE THE INCENTIVE AGREEMENTS BETWEEN THE EVERSOURCE

AND THE OWNER

1.13 RECORD DRAWINGS (AS-BUILT)

A. MAINTAIN AT THE JOB SITE A RECORD SET OF MECHANICAL DRAWINGS ON WHICH ANY CHANGES IN LOCATION OR ROUTING OF EQUIPMENT, PIPING, DUCTS, VALVES, CLEANOUTS AND ACCESS

PANELS SHALL BE RECORDED.

B. AT THE END OF CONSTRUCTION, THE MECHANICAL CONTRACTOR SHALL PROVIDE THE OWNER WITH A COMPLETE SET OF AS-BUILT DRAWINGS, INCLUDING ALL UPDATED COORDINATION

DRAWINGS, DUCTWORK AND PIPING PLANS.  AS-BUILT CONDITIONS SHALL BE MARKED UP CLEARLY IN RED INK ON A CLEAN SET OF PROJECT PLANS.

1.14 MATERIALS AND WORKMANSHIP

A. ALL MATERIALS AND APPARATUS REQUIRED FOR THE WORK, EXCEPT AS OTHERWISE SPECIFICALLY INDICATED, SHALL BE NEW, OF FIRST-CLASS QUALITY, AND SHALL BE FURNISHED, DELIVERED,

ERECTED, CONNECTED AND FINISHED IN EVERY DETAIL AND BE SO SELECTED AND ARRANGED AS TO FIT PROPERLY INTO THE BUILDING SPACES.  WHERE NO SPECIFIC TYPE OR QUALITY OF

MATERIAL IS GIVEN, A FIRST-CLASS STANDARD ARTICLE AS ACCEPTED BY INDUSTRY STANDARDS SHALL BE FURNISHED.

B. ALL LABOR FOR INSTALLATION OF MECHANICAL SYSTEMS SHALL BE PERFORMED BY EXPERIENCED, SKILLED TRADESMEN UNDER THE SUPERVISION OF A LICENSED JOURNEYMAN FOREMAN.  ALL

WORK SHALL BE OF A QUALITY CONSISTENT WITH GOOD TRADE PRACTICE AND SHALL BE INSTALLED IN A NEAT, WORKMANLIKE MANNER.  THE ENGINEER RESERVES THE RIGHT TO REJECT ANY

WORK WHICH, IN HIS OPINION, HAS BEEN INSTALLED IN A SUBSTANDARD, DANGEROUS OR UNSERVICEABLE MANNER.  THE CONTRACTOR SHALL REPLACE SAID WORK IN A SATISFACTORY

MANNER AT NO EXTRA COST TO THE OWNER.

1.15 PROTECTION OF MATERIALS AND EQUIPMENT

A. WORK SHALL INCLUDE PROTECTING THE FACILITY, SYSTEMS AND EQUIPMENT AND THE WORK AND MATERIAL OF ALL OTHER SECTIONS FROM DAMAGE BY WORK OR WORKMEN AND SHALL

INCLUDE MAKING GOOD ALL DAMAGE THUS CAUSED.

B. THE CONTRACTOR SHALL BE RESPONSIBLE FOR WORK AND EQUIPMENT UNTIL THE FACILITY HAS BEEN ACCEPTED BY THE OWNER.  PROTECT WORK AGAINST THEFT, INJURY OR DAMAGE AND

CAREFULLY STORE MATERIAL AND EQUIPMENT RECEIVED ON SITE WHICH IS NOT IMMEDIATELY INSTALLED.  CLOSE OPEN ENDS OF WORK WITH TEMPORARY COVERS OR PLUGS DURING

CONSTRUCTION TO PREVENT ENTRY OF FOREIGN MATERIAL.

C. WORK UNDER EACH SECTION INCLUDES RECEIVING, UNLOADING, UNCRATING, STORING, PROTECTING, SETTING IN PLACE AND COMPLETELY CONNECTING EQUIPMENT SUPPLIED UNDER EACH

SECTION.  WORK UNDER EACH SECTION SHALL ALSO INCLUDE EXERCISING SPECIAL CARE IN HANDLING AND PROTECTING EQUIPMENT AND FIXTURES, AND SHALL INCLUDE THE COST OF

REPLACING ANY OF THE EQUIPMENT AND FIXTURES WHICH ARE MISSING OR DAMAGED.

D. EQUIPMENT AND MATERIAL STORED ON THE JOB SITE SHALL BE PROTECTED FROM THE WEATHER, VEHICLES, DIRT AND/OR DAMAGE BY WORKMEN OR MACHINERY.  INSURE THAT ALL

ELECTRICAL OR ABSORBENT EQUIPMENT OR MATERIAL IS PROTECTED FROM MOISTURE DURING STORAGE.

1.16 PROTECTION OF EXISTING FACILITY

A. PROTECT THE EXISTING BUILDING FROM THE EFFECTS OF DEMOLITION AND CONSTRUCTION WORK.  PROVIDE ALL THE NECESSARY COVERINGS ON FLOORS, WALLS AND SITE SURFACES.

PROVIDE PROTECTIONS FOR BUILDING OCCUPANTS AND THE PUBLIC.

B. COORDINATE ALL WORK SCHEDULING WITH THE OWNER'S REPRESENTATIVE TO ENSURE UNINTERRUPTED SERVICES.  SCHEDULE WORK EFFORTS THAT CREATE NOISE, DUST, ODORS AND OTHER

NUISANCES DURING OFF HOURS AS DIRECTED BY THE OWNER.

1.17 BASES AND SUPPORTS

A. UNLESS OTHERWISE SPECIFICALLY NOTED, THE MECHANICAL CONTRACTOR SHALL FURNISH ALL NECESSARY SUPPORTS, RAILS, TIMBERS, FRAMING, BASES AND PIERS REQUIRED FOR ALL

EQUIPMENT FURNISHED UNDER THIS DIVISION.

B. UNLESS OTHERWISE INDICATED, PUMPS, BOILERS, WATER HEATERS, TANKS, COMPRESSORS AND OTHER ROTATING MACHINERY SHALL BE MOUNTED ON A MINIMUM OF FOUR (4") INCH HIGH

CONCRETE PADS WHICH ARE EITHER EXISTING OR PLACED OR MODIFIED IN THE FIELD BY THE CONTRACTOR.  ALL PADS SHALL BE EXTENDED SIX (6") INCHES BEYOND MACHINE BASE IN ALL

DIRECTIONS WITH TOP EDGE CHAMFERED.  SHOP DRAWINGS OF ALL FOUNDATIONS AND PADS SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW BEFORE THEY ARE CONSTRUCTED.

C. CONSTRUCTION OF FOUNDATIONS, SUPPORTS, PADS, BASES AND PIERS WHERE MOUNTED ON THE FLOOR SHALL BE OF THE SAME FINISH QUALITY AS THE ADJACENT AND SURROUNDING

FLOORING MATERIAL.

D. UNLESS OTHERWISE SHOWN, ALL EQUIPMENT SHALL BE SECURELY ATTACHED TO THE BUILDING STRUCTURE IN AN ACCEPTABLE MANNER.  ATTACHMENTS SHALL BE OF A STRONG AND DURABLE

NATURE; ANY ATTACHMENTS THAT ARE INSUFFICIENT, IN THE OPINION OF THE ENGINEER, SHALL BE REPLACED AS DIRECTED WITHOUT EXTRA COST TO THE OWNER.

1.18 INSERTS AND ANCHOR BOLTS

A. EACH SUB-CONTRACTOR SHALL PROVIDE, SET IN PLACE AND BE HELD RESPONSIBLE FOR THE LOCATION OF ALL INSERTS AND ANCHOR BOLTS REQUIRED FOR THE WORK.  IN THE EVENT THAT

FAILURE TO DO SO REQUIRES CUTTING AND PATCHING OF FINISHED WORK, IT SHALL BE DONE AT THE SUB-CONTRACTOR'S EXPENSE.

1.19 CUTTING AND PATCHING

A. ANY NECESSARY CUTTING AND PATCHING SHALL BE DONE BY THE RESPECTIVE SUB-CONTRACTOR.

1.20 SCAFFOLDING, RIGGING, HOISTING

A. THE CONTRACTOR SHALL FURNISH ALL SCAFFOLDING, RIGGING, HOISTING AND SERVICES NECESSARY FOR THE REMOVAL OF EQUIPMENT AND FOR ERECTION AND DELIVERY INTO THE PREMISES

ANY EQUIPMENT AND APPARATUS FURNISHED UNDER THIS CONTRACT.  REMOVE SAME FROM PREMISES WHEN NO LONGER REQUIRED.

1.21 ACCESSIBILITY AND ACCESS PANELS

A. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE SUFFICIENCY OF THE SIZE OF SHAFTS AND CHASES, THE ADEQUATE THICKNESS OF PARTITIONS, AND THE ADEQUATE CLEARANCE IN DOUBLE

PARTITIONS AND HUNG CEILINGS FOR THE PROPER INSTALLATION OF THE WORK.

B. LOCATE ALL EQUIPMENT WHICH MUST BE SERVICED, OPERATED OR MAINTAINED IN FULLY ACCESSIBLE POSITIONS.  EQUIPMENT SHALL INCLUDE, BUT NOT BE LIMITED TO:  MOTORS,

CONTROLLERS, COIL, VALVES, SWITCHGEAR, DRAIN POINTS, ETC.  ACCESS DOORS SHALL BE FURNISHED IF REQUIRED FOR BETTER ACCESSIBILITY.  MINOR DEVIATIONS FROM THE DRAWINGS

MAY BE MADE TO ALLOW BETTER ACCESSIBILITY, BUT CHANGES OF MAGNITUDE OR WHICH INVOLVE EXTRA COST SHALL NOT BE MADE WITHOUT THE ACCEPTANCE OF THE ENGINEER.

1.22 TEMPORARY OPENINGS AND CONDITIONS

A. THE CONTRACTOR SHALL ASCERTAIN FROM AN EXAMINATION OF THE DRAWINGS WHETHER ANY SPECIAL TEMPORARY OPENINGS IN THE BUILDING WILL BE REQUIRED FOR THE ADMISSION OF

APPARATUS PROVIDED UNDER THIS DIVISION AND SHALL PROVIDE SUCH OPENINGS AS REQUIRED.  TEMPORARY OPENINGS SHALL BE REPAIRED OR OTHERWISE CLOSED BACK UP TO MATCH

ORIGINAL CONDITION.

1.23 SHUTDOWNS

A. WHEN INSTALLATION OF A NEW SYSTEM REQUIRES THE TEMPORARY SHUTDOWN OF AN EXISTING OPERATING SYSTEM, THE CONNECTION OF THE NEW SYSTEM SHALL BE PERFORMED AT SUCH

TIME AS DESIGNATED BY THE THE OWNER'S REPRESENTATIVE.

B. THE ENGINEER AND THE OWNER SHALL BE NOTIFIED OF THE ESTIMATED DURATION OF THE SHUTDOWN PERIOD AT LEAST THREE (3) DAYS IN ADVANCE OF THE DATE THE WORK IS TO BE

PERFORMED.

C. WORK SHALL BE ARRANGED FOR CONTINUOUS PERFORMANCE WHENEVER POSSIBLE.  THE CONTRACTOR SHALL PROVIDE ALL NECESSARY LABOR, INCLUDING OVERTIME IF REQUIRED, TO

ASSURE THAT EXISTING OPERATING SERVICES WILL BE SHUT DOWN ONLY DURING THE TIME ACTUALLY REQUIRED TO MAKE NECESSARY CONNECTIONS. COORDINATE SHUTDOWN OF THE

SPRINKLER SYSTEM, IF NECESSARY, WITH THE OWNER'S REPRESENTATIVE AND NOTIFY THE LOCAL FIRE MARSHAL'S OFFICE.

D. COORDINATE SHUTDOWN OF THE SPRINKLER SYSTEM, IF NECESSARY, WITH THE OWNER'S REPRESENTATIVE AND NOTIFY THE LOCAL FIRE MARSHAL'S OFFICE.

1.24 COLOR-CODING AND PIPING IDENTIFICATION

A. ALL PIPING, CONTROLS, TANKS, TUBING, ETC., SHALL BE COLOR- CODED FOR QUICK IDENTIFICATION IN CONFORMANCE WITH ANSI A13.1.  ALL FINISH PAINTING SHALL BE PERFORMED UNDER

DIVISION 09 OF THE SPECIFICATIONS, UNLESS CALLED FOR IN THE TRADE SECTION.

B. ALL PIPING SHALL BE IDENTIFIED WITH SEMI-RIGID PLASTIC IDENTIFICATION MARKERS, SETON SETMARK, SNAP-AROUND TYPE OR EQUIVALENT.  DIRECTION OF FLOW ARROWS SHALL BE

INCLUDED ON EACH MARKER.  ON ALL HORIZONTAL PIPE RUNS, THE MARKERS SHALL BE INSTALLED 25 FEET APART OR LESS.  ALSO, LOCATE MARKERS AT WALL PENETRATIONS, VALVES,

CHANGES IN DIRECTION AND AT BRANCH MAIN TAKE-OFFS.  REFER TO TRADE SPECIFICATIONS FOR ADDITIONAL OR MORE STRINGENT REQUIREMENTS.

C. THE BACKGROUND COLOR OF EACH IDENTIFICATION MARKER SHALL ALSO BE COLOR CODED IN CONFORMANCE WITH ANSI A13.1.

D. ALL IDENTIFICATION MARKERS SHALL BE SUBJECT TO ENGINEER'S REVIEW AND ACCEPTANCE PRIOR TO INSTALLATION.  SEE INDIVIDUAL TRADE SECTIONS FOR FURTHER REQUIREMENTS.

1.25 PIPE EXPANSION

A. ALL PIPE CONNECTIONS SHALL BE INSTALLED TO ALLOW FOR FREEDOM OF MOVEMENT OF THE PIPING DURING EXPANSION AND CONTRACTION WITHOUT SPRINGING.  SWING JOINTS,

EXPANSION LOOPS AND EXPANSION JOINTS WITH PROPER ANCHORS AND GUIDES SHALL BE PROVIDED BY THE CONTRACTOR WHERE NECESSARY AND/OR WHERE SHOWN ON THE DRAWINGS.

ANCHORS AND GUIDES SHALL BE SUBJECT TO THE REVIEW OF THE ENGINEER.  PAY PARTICULAR ATTENTION TO PLASTIC PIPING WITH HIGH COEFFICIENTS OF EXPANSION.

1.26 ELECTRICAL CONNECTIONS

A. UNLESS OTHERWISE SPECIFIED, ALL WIRING SHALL BE FURNISHED AND INSTALLED UNDER THIS CONTRACT AND IN ACCORDANCE WITH ELECTRICAL SECTIONS IN THESE SPECIFICATIONS.

B. ALL POWER WIRING SHALL BE FURNISHED AND INSTALLED COMPLETE FROM POWER SOURCE TO MOTOR OR EQUIPMENT JUNCTION BOX INCLUDING POWER WIRING THROUGH ANY STARTERS

OR RELAYS.

C. THE CONTRACTOR SHALL FURNISH AND INSTALL ALL TEMPERATURE CONTROL WIRING, BOILER/BURNER SAFETY CIRCUITS, INTERLOCK WIRING AND EQUIPMENT CONTROL WIRING FOR THE

EQUIPMENT FURNISHED UNDER THIS CONTRACT.

1.27 MAINTENANCE

A. DURING CONSTRUCTION AND TESTING, THE CONTRACTOR SHALL PROVIDE THE NECESSARY SKILLED LABOR TO ASSURE THE PROPER OPERATION AND TO PROVIDE ALL REQUIRED CURRENT

AND PREVENTATIVE MAINTENANCE FOR ALL EQUIPMENT AND CONTROLS PROVIDED UNDER THIS CONTRACT UNTIL FINAL ACCEPTANCE OF THE SYSTEMS BY THE OWNER.  THE CONTRACTOR

SHALL NOT ASSUME ACCEPTANCE OF THE SYSTEMS BY THE OWNER UNTIL HE RECEIVES WRITTEN NOTIFICATION.

B. THE CONTRACTOR SHALL RECEIVE CALLS FOR ANY AND ALL PROBLEMS EXPERIENCED IN THE OPERATION OF THE EQUIPMENT PROVIDED UNDER THIS CONTRACT AND HE SHALL TAKE STEPS TO

IMMEDIATELY CORRECT ANY DEFICIENCIES THAT MAY EXIST.

C. THE CONTRACTOR SHALL PROVIDE A CHECK LIST AND SHALL PUT A COPY OF IT IN THE MAIN MECHANICAL OR UTILITY ROOM.  THE CHECK LIST SHALL ITEMIZE EACH PIECE OF EQUIPMENT

FURNISHED UNDER HIS SECTION.

1. THE CONTRACTOR SHALL CERTIFY ON THIS CHECK LIST THAT HE HAS EXAMINED EACH PIECE OF EQUIPMENT AND THAT, IN HIS OPINION, IT IS OPERATING AS INTENDED BY THE

MANUFACTURER, IT HAS BEEN PROPERLY LUBRICATED, AND THAT ALL NECESSARY CURRENT AND PREVENTATIVE MAINTENANCE HAS BEEN PERFORMED AS RECOMMENDED BY THE

MANUFACTURER AND BY GOOD AND ACCEPTED PRACTICE.

D. THE CONTRACTOR SHALL CHECK ALL CONTROLS WITHIN THE PROJECT TO ASCERTAIN THAT THEY ARE FUNCTIONING AS DESIGNED.  THIS SHALL APPLY TO ALL THERMOSTATS, AQUASTATS,

HUMIDISTATS, FREEZESTATS AND FIRESTATS, ETC.  THIS PORTION OF THE WORK SHALL BE PERFORMED BY THE CONTRACTOR WHO INSTALLED THE CONTROLS.

E. DURING CONSTRUCTION, THE CONTRACTOR SHALL ENSURE THAT ALL FILTERS AND/OR STRAINERS ARE IN PLACE ON ALL EQUIPMENT.  IF THE EQUIPMENT IS OPERATED DURING

CONSTRUCTION, STRICT ATTENTION SHALL BE PAID TO MAINTAINING CLEAN AND EFFECTIVE FILTERS.  FILTERS SHALL BE NEW AND/OR CLEAN WHEN THE SYSTEM TESTING AND BALANCING

TAKES PLACE.  THE CONTRACTOR SHALL BEAR THE COST OF ALL FILTERS AND MEDIA DURING CONSTRUCTION UNTIL FINAL ACCEPTANCE BY THE OWNER.  THIS REQUIREMENT SHALL APPLY

EQUALLY TO FLUID FILTERS AND STRAINERS.

F. WHERE NORMAL PREVENTATIVE MAINTENANCE FOR ANY PIECE OF EQUIPMENT REQUIRES SPECIAL TOOLS, THE CONTRACTOR SHALL FURNISH THE APPROPRIATE TOOLS FOR THAT PIECE OF

EQUIPMENT (I.E., SPECIAL FILTER REMOVAL HOOKS, VALVE WRENCHES, ETC.).

G. THE CONTRACTOR SHALL, DURING THE FIRST YEAR AND DURING THE WARRANTY PERIOD, PROVIDE PREVENTATIVE MAINTENANCE SERVICE TO INCLUDE THE NORMAL ROUTINE PREVENTATIVE

MAINTENANCE REQUIRED FOR EACH NEW AND MODIFIED SYSTEM.  THIS MAINTENANCE SERVICE SHALL INCLUDE, BUT NOT BE LIMITED TO, SEASONAL CONTROLS CHECK, LUBRICATION,

ADJUSTMENTS, CALIBRATION OF CONTROLS, CHECKING TIGHTNESS OF FASTENINGS AND ADJUSTMENTS AND CORRECTIONS OF OBJECTIONABLE NOISES AND/OR VIBRATIONS.

1.28 AIR ELIMINATION

A. THE CONTRACTOR SHALL BE RESPONSIBLE FOR BLEEDING ALL AIR FROM CLOSED WATER PIPING SYSTEMS AFTER THE SYSTEM HAS BEEN FILLED, AND THEREAFTER REBLEEDING AS OFTEN AS

REQUIRED TO COMPLETELY ELIMINATE ALL AIR FROM THE SYSTEM.

B. WHERE WORK ON A PIPING SYSTEM HAS ALLOWED AIR TO ENTER THAT SYSTEM, THE CONTRACTOR SHALL ALSO BLEED THAT SYSTEM EVEN IF NO PIPING WORK WAS DONE IN THE AREA WHERE

AIR HAS DEVELOPED.

C. WHERE AIR CANNOT BE BLED FROM ANY PIPING DUE TO THE ABSENCE OF AN AIR VENT, THE CONTRACTOR SHALL INSTALL A MANUAL AIR VENT IN LOCATIONS REQUIRED TO SUCCESSFULLY

BLEED SUCH AIR.

D. WHERE THE PIPING LAYOUT WOULD REQUIRE AN AIR VENT IN AN INACCESSIBLE LOCATION, THE CONTRACTOR SHALL INSTALL AN EXTENDED 1/4-INCH COPPER BLEED LINE AND PETCOCK TO AN

ACCESSIBLE LOCATION SUCH AS A CLOSET, MECHANICAL ROOM, ABOVE LAY-IN CEILING, ETC.

1.29 LUBRICATION

A. ALL EQUIPMENT INSTALLED UNDER THIS CONTRACT HAVING MOVING PARTS AND REQUIRING LUBRICATION SHALL BE PROPERLY LUBRICATED ACCORDING TO MANUFACTURER'S

RECOMMENDATIONS PRIOR TO TESTING AND OPERATION.  ANY SUCH EQUIPMENT DISCOVERED TO HAVE BEEN OPERATED BEFORE LUBRICATION BY THE CONTRACTOR IS SUBJECT TO

REJECTION AND REPLACEMENT AT NO ADDITIONAL COST TO THE OWNER.  UNITS FURNISHED WITH SEALED BEARINGS ARE EXEMPTED.

1.30 CLEANING

A. THE MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR KEEPING THE JOBSITE CLEAN, SAFE AND NEAT THROUGHOUT THE DURATION OF CONSTRUCTION.  THE CONTRACTOR SHALL

CLEAN UP HIS OWN DEBRIS DAILY AND SHALL COORDINATE REMOVAL OF RUBBISH AND DEBRIS WITH THE GENERAL CONTRACTOR/CONSTRUCTION MANAGER.

1. NO SCRAP MATERIALS, DEBRIS, CONSTRUCTION MATERIALS, CIGARETTE BUTTS, COFFEE CUPS, BEER CANS, PIZZA BOXES, ETC., SHALL BE LEFT ABOVE SUSPENDED CEILINGS OR IN OTHER

CONCEALED SPACES.

B. THE CONTRACTOR SHALL THOROUGHLY CLEAN AND FLUSH ALL PIPING, DUCTS AND EQUIPMENT OF ALL FOREIGN SUBSTANCES, OILS, BURRS, SOLDER, FLUX, ETC., INSIDE AND OUT BEFORE

BEING PLACED IN OPERATION.

C. IF ANY PART OF A SYSTEM SHOULD BE STOPPED OR DAMAGED BY ANY FOREIGN MATTER AFTER BEING PLACED IN OPERATION, THE SYSTEM SHALL BE DISCONNECTED, CLEANED AND

RECONNECTED WHEREVER NECESSARY TO LOCATE AND/OR REMOVE OBSTRUCTIONS.  ANY WORK DAMAGED IN THE COURSE OF REMOVING OBSTRUCTIONS SHALL BE REPAIRED OR REPLACED

WHEN THE SYSTEM IS RECONNECTED AT NO ADDITIONAL COST TO THE OWNER.

D. DURING THE COURSE OF CONSTRUCTION, ALL DUCTS AND PIPES SHALL BE CAPPED IN AN ACCEPTABLE MANNER TO INSURE ADEQUATE PROTECTION AGAINST THE ENTRANCE OF FOREIGN

MATTER.

E. UPON COMPLETION OF ALL WORK UNDER THE CONTRACT, THE CONTRACTOR SHALL REMOVE FROM THE PREMISES ALL RUBBISH, DEBRIS AND EXCESS MATERIALS LEFT OVER FROM HIS WORK.

ANY OIL OR GREASE STAINS ON FLOOR AREAS CAUSED BY THE CONTRACTOR SHALL BE REMOVED AND FLOOR AREAS LEFT CLEAN.

1.31 OPERATING INSTRUCTIONS

A. UPON COMPLETION OF ALL WORK AND TESTS, THE CONTRACTOR SHALL FURNISH THE NECESSARY SKILLED LABOR AND HELPERS FOR OPERATING HIS SYSTEM AND EQUIPMENT.  DURING THIS

PERIOD, HE SHALL FULLY INSTRUCT THE OWNER OR THE OWNER'S REPRESENTATIVE IN THE OPERATION, ADJUSTMENT AND MAINTENANCE OF ALL EQUIPMENT FURNISHED.  THE CONTRACTOR

SHALL GIVE AT LEAST 72 HOURS NOTICE TO THE OWNER AND THE ENGINEER IN ADVANCE OF THIS PERIOD.

B. THE CONTRACTOR SHALL FURNISH TO THE ENGINEER/OWNER'S REPRESENTATIVE, TWO (2) COMPLETE BOUND SETS OF TYPEWRITTEN OR BLUEPRINTED INSTRUCTIONS FOR OPERATING AND

MAINTAINING ALL SYSTEMS AND EQUIPMENT INCLUDED.  ALL INSTRUCTIONS SHALL BE SUBMITTED IN DRAFT FOR REVIEW PRIOR TO FINAL ISSUE.  MANUFACTURER'S ADVERTISING LITERATURE

OR CATALOGS WILL NOT BE ACCEPTABLE FOR OPERATING AND MAINTENANCE INSTRUCTION.

C. THE CONTRACTOR, IN THE ABOVE-MENTIONED INSTRUCTIONS, SHALL INCLUDE THE MAINTENANCE SCHEDULE FOR THE PRINCIPAL ITEMS OF EQUIPMENT FURNISHED UNDER THIS DIVISION.

D. THE APPROPRIATE CONTRACTOR SHALL PHYSICALLY DEMONSTRATE PROCEDURES FOR ALL ROUTINE MAINTENANCE OF ALL EQUIPMENT FURNISHED UNDER TO ASSURE ACCESSIBILITY TO ALL

DEVICES.

1.32 ADJUSTING AND TESTING

A. AFTER ALL THE EQUIPMENT AND ACCESSORIES TO BE FURNISHED ARE IN PLACE, THEY SHALL BE PUT IN FINAL ADJUSTMENT AND SUBJECTED TO SUCH OPERATING TESTS SO AS TO ASSURE

THE ENGINEER THAT THEY ARE IN PROPER ADJUSTMENT AND IN SATISFACTORY, PERMANENT OPERATING CONDITION.

1.33 GUARANTEES

A. THE CONTRACTOR SHALL GUARANTEE ALL MATERIAL AND WORKMANSHIP UNDER THESE SPECIFICATIONS AND THE CONTRACT FOR A PERIOD OF ONE (1) YEAR FROM THE DATE OF FINAL

ACCEPTANCE BY OWNER.

B. DURING THIS GUARANTEE PERIOD, ALL DEFECTS DEVELOPING THROUGH FAULTY EQUIPMENT, MATERIALS OR WORKMANSHIP SHALL BE CORRECTED OR REPLACED IMMEDIATELY BY THIS

CONTRACTOR WITHOUT EXPENSE TO THE OWNER.  SUCH REPAIRS OR REPLACEMENTS SHALL BE MADE TO THE ENGINEER'S SATISFACTION.

PART 2 - SELECTIVE MECHANICAL DEMOLITION

2.01 DESCRIPTION

A. THIS SECTION REQUIRES THE SELECTIVE REMOVAL AND SUBSEQUENT TURNING OVER TO THE OWNER AND/OR OFF-SITE DISPOSAL OF THE FOLLOWING:

1. WORK INDICATED ON THE CONTRACT DRAWINGS.  IN GENERAL, THE  REMOVAL AND DISPOSAL OF EXISTING BOILERS, WATER HEATERS, BURNERS, PIPING, INSULATION, SUPPORTS,

BREECHINGS, DUCTWORK, CONTROLS AND ALL ASSOCIATED APPURTENANCES AND MISCELLANEOUS MATERIALS.

2. CAREFUL REMOVAL OF EXISTING EQUIPMENT AND THE STORAGE AND PROTECTION OF EQUIPMENT TO BE REINSTALLED IN NEW OR EXISTING LOCATIONS.

2.02 JOB CONDITIONS/PREPARATIONS

A. OCCUPANCY:  THISI PROJECT IS INTENDED TO BE CONDUCTED DURING TH SUMMER BREAK FROM SCHOOL.  PORTIONS OF THE BUILDING WILL BE OCCUPIED BY THE OWNER'S MAINTENANCE

PERSONNEL.  SOME SUMMER PROGRAMS FOR STUDENTS AND/OR THE PUBLIC MAY OCCUR.  CONDUCT SELECTIVE DEMOLITION WORK IN MANNER THAT WILL MINIMIZE NEED FOR DISRUPTION

OF NORMAL OPERATIONS.  PROVIDE MINIMUM OF 48 HOURS ADVANCE NOTICE TO OWNER OF DEMOLITION OR SYSTEM SHUTDOWN ACTIVITIES THAT WILL AFFECT NORMAL OPERATIONS.

1. OF PARTICULAR CONCERN ARE THE SHUTDOWN OF SPRINKLER SYSTEMS TO ENSURE UNINTERRUPTED SERVICES FOR PUBLIC SAFETY.  IF SPRINKLER SYSTEM REQUIRES SHUTDOWN

DURING OCCUPIED HOURS, COORDINATE WITH THE OWNER'S REPRESENTATIVE AND THE LOCAL FIRE MARSHAL'S OFFICE FOR APPROPRIATE PROTECTION (FIRE WATCHES, ETC.)

2. SHUTDOWN OF DOMESTIC HOT WATER WILL OCCUR.  PROVIDE A TEMPORARY ELECTRIC WATER HEATER AS INDICATED AND SPECIFIED, CONNECTED IN SUCH MANNER AS TO EASILY

PLACE INTO OPERATION OUT OF THE WAY OF NEW CONSTRUCTION AND EASILY REMOVED AFTER NEW WATER HEATING SYSTEMS ARE COMPLETE AND OPERATIONAL.

B. CONDITION OF STRUCTURES:  OWNER ASSUMES NO RESPONSIBILITY FOR ACTUAL CONDITION OF ITEMS OR STRUCTURES TO BE DEMOLISHED.

1. CONDITIONS EXISTING AT TIME OF INSPECTION FOR BIDDING PURPOSES WILL BE MAINTAINED BY OWNER INSOFAR AS PRACTICABLE.  HOWEVER, MINOR VARIATIONS WITHIN THE

FACILITY MAY OCCUR BY OWNER'S REMOVAL AND SALVAGE OPERATIONS PRIOR TO START OF SELECTIVE DEMOLITION WORK.

C. PARTIAL DEMOLITION AND REMOVAL:  ITEMS INDICATED TO BE REMOVED BUT OF SALVAGEABLE VALUE TO CONTRACTOR MAY BE REMOVED FROM STRUCTURE AS WORK PROGRESSES.

TRANSPORT SALVAGED ITEMS FROM SITE AS THEY ARE REMOVED.

1. STORAGE OR SALE OF UNREGULATED REMOVED ITEMS ON SITE WILL BE PERMITTED.

D. PROTECTIONS:  PROVIDE TEMPORARY BARRICADES AND OTHER FORMS OF PROTECTION TO PROTECT OWNER'S PERSONNEL AND THE PUBLIC FROM INJURY DUE TO DEMOLITION WORK.

1. PROVIDE PROTECTIVE MEASURES AS REQUIRED TO PROVIDE FREE AND SAFE PASSAGE OF OWNER'S PERSONNEL, VISITORS AND PUBLIC TO OCCUPIED PORTIONS OF BUILDING.

2. ERECT TEMPORARY COVERED PASSAGEWAYS AS REQUIRED BY AUTHORITIES HAVING JURISDICTION.

3. PROTECT FROM DAMAGE EXISTING SYSTEMS AND/OR EQUIPMENT AND FINISH WORK THAT IS TO REMAIN IN PLACE AND BECOMES EXPOSED DURING DEMOLITION OPERATIONS.

4. PROTECT FLOORS WITH SUITABLE COVERINGS WHEN NECESSARY.

5. CONSTRUCT TEMPORARY INSULATED DUSTPROOF PARTITIONS WHERE REQUIRED TO SEPARATE AREAS WHERE NOISY OR EXTENSIVE DIRT OR DUST OPERATIONS ARE PERFORMED.

EQUIP PARTITIONS WITH DUSTPROOF DOORS AND SECURITY LOCKS.

6. REMOVE PROTECTIONS AT COMPLETION OF WORK.

E. DAMAGES:  PROMPTLY REPAIR DAMAGES CAUSED TO ADJACENT FACILITIES BY DEMOLITION WORK.

F. FLAME CUTTING:  DO NOT USE CUTTING TORCHES FOR REMOVAL UNTIL WORK AREA IS CLEARED OF FLAMMABLE MATERIALS.  AT CONCEALED SPACES, SUCH AS INTERIOR OF DUCTS AND PIPE

SPACES, VERIFY CONDITION OF HIDDEN SPACE BEFORE STARTING FLAME-CUTTING, WELDING OR SOLDERING  OPERATIONS.  MAINTAIN PORTABLE FIRE SUPPRESSION DEVICES DURING

FLAME-CUTTING OPERATIONS.

1. PROVIDE TEMPORARY VENTILATION EQUIPMENT TO CONTROL SPREAD OF FUMES AND SMOKE AND TO MAINTAIN A HEALTHY WORK ENVIRONMENT.

G. UTILITY SERVICES:  EXISTING UTILITIES SHALL REMAIN IN SERVICE AND BE PROTECTED AGAINST DAMAGE DURING DEMOLITION OPERATIONS.

1. DO NOT INTERRUPT UTILITIES SERVING OCCUPIED OR USED FACILITIES, EXCEPT WHEN AUTHORIZED IN WRITING BY AUTHORITIES HAVING JURISDICTION.  PROVIDE TEMPORARY SERVICES OR

SUITABLE BYPASSES DURING INTERRUPTIONS TO EXISTING UTILITIES, AS ACCEPTABLE TO OWNER AND GOVERNING AUTHORITIES.

H. DRAINING OF PIPING SYSTEMS:  WHERE EXISTING PIPING SYSTEMS REQUIRE DRAINING OF FLUIDS FROM EQUIPMENT AND PIPING, ALL DRAINAGE SHALL BE DIRECTED BY HOSE OR PIPE TO

SUITABLE, FREE FLOWING DRAINS OR SUITABLE CONTAINERS.  DO NOT ALLOW EXCESSIVE FLUID/WATER BUILDUP ON FLOORS OR SITE AREA.  ENSURE THAT EXISTING DRAINS ARE KEPT CLEAR

OF DEBRIS TO PREVENT BLOCKAGES.

I. CERTAIN ITEMS OF EXISTING EQUIPMENT AND PIPING OR DUCTWORK MAY BE INDICATED FOR REMOVAL, RELOCATION OR ABANDONMENT.  ITEMS NOTED FOR REMOVAL SHALL BE

DISCONNECTED AND DISPOSED OF BY THE CONTRACTOR OR TURNED OVER TO THE OWNER IF THE OWNER SO REQUESTS.  IF INSTRUCTED TO DISPOSE OF ITEMS, THE CONTRACTOR SHALL

REMOVE THE ITEMS FROM THE PREMISES AND DISPOSE OF THEM IN A SAFE, LEGAL AND RESPONSIBLE MANNER AND LOCATION.  ITEMS NOTED FOR RELOCATION ARE INTENDED FOR REUSE IN

ANOTHER LOCATION AS DESIGNATED ON THE DRAWINGS.  IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO REMOVE THE MATERIAL FROM ITS PRESENT LOCATION, STORE THE

MATERIAL IN A SAFE PLACE, AND REINSTALL THE MATERIAL IN ITS NEW LOCATION.  QUESTIONS REGARDING THE SUITABILITY OF THE MATERIAL OR EQUIPMENT SHALL BE BROUGHT, IN WRITTEN

FORM, TO THE ATTENTION OF THE OWNER/ENGINEER.  ABANDONMENT SHALL BE DEFINED AS LEAVING IN PLACE ANY ITEM SO DESIGNATED AND SHALL INCLUDE PROPER PIPING OR DUCTWORK

TERMINATION WITHIN ANY OCCUPIED OR OPEN AREA.  ALL ABANDONED PIPES AND DUCTS SHALL BE DISCONNECTED AND CAPPED AT THEIR MAINS.

2.03 DEMOLITION

A. GENERAL:  PERFORM SELECTIVE DEMOLITION WORK IN A SYSTEMATIC MANNER.  USE SUCH METHODS AS REQUIRED TO COMPLETE WORK IN ACCORDANCE WITH DEMOLITION SCHEDULE AND

GOVERNING REGULATIONS.

1. PROVIDE ALL DUMPSTERS AND CONTAINERS NECESSARY TO HOLD, STORE AND TRANSPORT DEMOLISHED MATERIALS AS REQUIRED.

2. LOCATE DEMOLITION EQUIPMENT AS NEEDED AND PROMPTLY REMOVE DEBRIS.

3. PROVIDE SERVICES FOR EFFECTIVE AIR AND WATER POLLUTION CONTROLS AS REQUIRED BY LOCAL AUTHORITIES HAVING JURISDICTION.

B. IF UNANTICIPATED MECHANICAL, ELECTRICAL, OR STRUCTURAL ELEMENTS THAT CONFLICT WITH INTENDED FUNCTION OR DESIGN ARE ENCOUNTERED, INVESTIGATE AND MEASURE BOTH

NATURE AND EXTENT OF THE CONFLICT.  SUBMIT REPORT TO OWNER'S REPRESENTATIVE IN WRITTEN, ACCURATE DETAIL.  PENDING RECEIPT OF DIRECTIVE FROM OWNER'S REPRESENTATIVE,

REARRANGE SELECTIVE DEMOLITION SCHEDULE AS NECESSARY TO CONTINUE OVERALL JOB PROGRESS WITHOUT UNDUE DELAY.  NOTIFY ENGINEER OF DISCREPANCIES IN DEPICTION OF

EXISTING CONDITIONS.  ENGINEER WILL VISIT SITE AND EXAMINE CONDITION AND ADVISE AS TO REMEDY.

2.04 DISPOSAL OF DEMOLISHED MATERIALS

A. REMOVE FROM BUILDING SITE DEBRIS, RUBBISH, AND OTHER MATERIALS RESULTING FROM DEMOLITION OPERATIONS.  TRANSPORT AND LEGALLY DISPOSE OFF SITE.

1. IF HAZARDOUS MATERIALS ARE ENCOUNTERED DURING DEMOLITION OPERATIONS, COMPLY WITH APPLICABLE REGULATIONS, LAWS, AND ORDINANCES CONCERNING REMOVAL,

HANDLING, AND PROTECTION AGAINST EXPOSURE OR ENVIRONMENTAL POLLUTION.

2. BURNING OF REMOVED MATERIALS IS NOT PERMITTED ON PROJECT SITE.

2.05 CLEANUP AND REPAIR

A. GENERAL:  UPON COMPLETION OF DEMOLITION WORK, REMOVE TOOLS, EQUIPMENT, AND DEMOLISHED MATERIALS FROM SITE.  REMOVE PROTECTIONS AND LEAVE INTERIOR AREAS BROOM

CLEAN.

1.         REPAIR DEMOLITION PERFORMED IN EXCESS OF THAT REQUIRED.  RETURN ELEMENTS OF CONSTRUCTION AND SURFACES TO REMAIN TO CONDITION EXISTING PRIOR TO START OPERATIONS.

REPAIR ADJACENT CONSTRUCTION OR SURFACES SOILED OR DAMAGED BY SELECTIVE DEMOLITION WORK.

PART 3 - MECHANICAL PIPING SYSTEMS

3.01 GENERAL REQUIREMENTS

A. ALL MATERIALS AND EQUIPMENT REQUIRED FOR THE WORK SHALL BE NEW, OF FIRST-CLASS QUALITY, AND SHALL BE FURNISHED, DELIVERED, ERECTED, CONNECTED AND FINISHED IN EVERY

DETAIL AND SHALL BE SO SELECTED AND ARRANGED AS TO FIT PROPERLY INTO THE BUILDING SPACES.  WHERE NO SPECIFIC KIND OR QUALITY OF MATERIAL IS SPECIFIED, A FIRST-CLASS

STANDARD ARTICLE AS ACCEPTED BY THE ENGINEER SHALL BE FURNISHED.

     B. ALL MATERIAL AND EQUIPMENT SHALL BE INSTALLED BY EXPERIENCED, SKILLED TRADESMEN UNDER THE SUPERVISION OF A LICENSED JOURNEYMAN FOREMAN.  ALL WORK SHALL BE 

INSTALLED USING COMMONLY ACCEPTED METHODS AND SHALL BE OF A QUALITY CONSISTENT WITH GOOD TRADE PRACTICE.

3.02 PIPING

A. HOT WATER HEATING PIPING SHALL BE BLACK CARBON STEEL, SCHEDULE 40 OR TYPE L COPPER.

B. BLACK CARBON STEEL PIPE 2 INCHES AND SMALLER SHALL BE SCHEDULE 40 OR SCHEDULE 80 ASTM A-53, GRADE A OR B, SEAMLESS OR ELECTRIC RESISTANCE WELDED THREAD AND

COUPLING TYPE.  PIPE SIZES 2-1/2 INCHES AND LARGER SHALL BE ASTM A-53, GRADE A OR B, SEAMLESS OR ELECTRIC RESISTANCE WELDED PLAIN OR BEVELED END TYPE FOR WELDING OR

GROOVING.

1. CAST IRON, SCREWED FITTINGS FOR WATER AND/OR STEAM PIPING SHALL CONFORM TO ANSI B16.4, CLASS 125 OR 250, AS SPECIFIED.

2. MALLEABLE IRON, SCREWED FITTINGS FOR GAS AND AIR PIPING SHALL CONFORM TO ANSI B16.3, CLASS 150 OR 300, AS SPECIFIED.

WROUGHT STEEL, BUTT-WELDING FITTINGS SHALL CONFORM TO ANSI B16.9.

         3.  WROUGHT STEEL, BUTT-WELDING FITTINGS SHALL CONFORM TO ANSI B16.9.

a. FLANGES SHALL BE ANSI CLASS 150, UNLESS SPECIFIED OTHERWISE.

b. BOLTING MATERIALS SHALL CONFORM TO ASTM A-193 GRADE B.

4. CAST IRON, FLANGED FITTINGS SHALL CONFORM TO ANSI B16.1, CLASS 125, OR CLASS 250, AS REQUIRED.

a. FLANGE GASKETS SHALL CONFORM TO ASTM C-509 FOR TEMPERATURE AND PRESSURE OF SERVICE.

b. BOLTING MATERIALS SHALL CONFORM TO ASTM A-193 GRADE B.

A. COPPER TUBING SHALL BE SEAMLESS AND SHALL CONFORM TO ASTM B-306, ASTM B-280 AND/OR ASTM B-88.  TUBING SHALL BE TYPE "K", "L", "M", "DWV" OR "ACR" HARD-DRAWN OR SOFT-ANNEALED, AS SPECIFIED.

1. FITTINGS AND COUPLINGS FOR SIZES 2-1/2 INCHES AND SMALLER SHALL BE WROUGHT COPPER OR FORGED BRONZE AND SHALL CONFORM TO ANSI B16.22.  FOR SIZES 3 INCHES AND LARGER, USE CAST RED

BRONZE FITTINGS AND COUPLINGS CONFORMING TO ANSI B16.18.

a. SOLDERING MATERIALS SHALL CONFORM TO ASTM B-32 AND SHALL BE LEAD FREE.

b. SEE INDIVIDUAL TRADE SECTIONS FOR APPLICABLE GRADES OF FLUX AND SOLDER.

2. FLARED COMPRESSION FITTINGS AND COUPLINGS SHALL CONFORM TO ANSI B16.26 FOR CAST BRONZE FITTINGS.

3. COPPER AND COPPER ALLOY PRESS FITTINGS SHALL CONFORM TO MATERIAL REQUIREMENTS OF ASME B16.18 OR ASME B16.22 AND PERFORMANCE CRITERIA OF IAPMO PS 117.  SEALING ELEMENTS FOR PRESS

FITTINGS SHALL BE EPDM. SEALING ELEMENTS SHALL BE FACTORY INSTALLED.

a. FOR PRESS FIT SIZES 2 ½" THROUGH 4", USE FACTORY PROVIDED, FIELD INSTALLED STAINLESS STEEL GRIP RING.

b. PRESS FITTING SYSTEMS SHALL BE AS MANUFACTURED BY VIEGA PROPRESS SYSTEM OR ACCEPTABLE EQUIVALENT MANUFACTURER.

D. FUEL OIL PIPING:

1. FUEL OIL PIPING SHALL BE SCHEDULE 40 BLACK STEEL PIPE WITH 150 LB. MALLEABLE THREADED FITTINGS FOR PIPES 2-1/2” AND SMALLER OR TYPE “K” SOFT COPPER, ASTM B88 WITH CAST COPPER FLARED

MECHANICAL JOINTS, ANSI B16.22 AND A.W.S. A5.8.

2. VALVES SHALL BE LISTED AND APPROVED FOR FUEL OIL SERVICE.

3.03 PIPING HANGERS AND SUPPORTS

A. ALL HANGER, SUPPORT AND ANCHOR TYPES OR MODEL NUMBERS SPECIFIED HEREIN ARE BASED ON ANVIL/GRINNELL OR ACCEPTABLE EQUIVALENT. SUPPORTS SHALL CONFORM TO MSS-SP-69 AND ANSI B31.1.

WIRE AND/OR STRAP HANGERS WILL NOT BE ACCEPTABLE.

1. ACCEPTABLE MANUFACTURERS SHALL BE AS FOLLOWS:

a. ANVIL (GRINNELL)

b. FEE & MASON

c. B-LINE SYSTEMS, INC.

d. ELCEN COMPANY

e. MICHIGAN HANGER COMPANY

f. EMPIRE

2. ALTERNATE PIPING SUPPORT SYSTEMS MAY BE ACCEPTABLE BASED ON TYPE AND SIZE OF PIPING INSTALLED AND SUPPORT SYSTEM EMPLOYED.  STRUT SYSTEMS SUCH AS B-LINE, UNI-STRUT, SUPER STRUT,

ETC. WITH INTEGRAL PIPE CLAMPING AND SUPPORTING HARDWARE OR INNOVATIVE SUPPORT PRODUCTS MAY BE ACCEPTED.  SUBMIT A DRAFT SUBMITTAL TO ENGINEER PRIOR TO OFFICIAL SUBMITTAL FOR

APPROVAL TO DETERMINE ACCEPTABILITY OF ALTERNATIVE SUPPORT SYSTEMS.

3. IN NO CASES SHALL PIPING BE BOTTOM OR FLOOR SUPPORTED ON THREADED ROD ONLY.  A MANUFACTURED SUPPORT / BASE SHALL BE EMPLOYED WHICH IS DURABLE AND SUITABLE RESISTANT TO THE

EFFECTS OF CORROSION AND MINOR IMPACT.

B. HANGERS FOR PIPE SIZES TWO (2") INCHES AND SMALLER SHALL BE LIGHT-DUTY, CLEVIS-TYPE HANGERS, #65.  FOR COPPER PIPES TWO (2") INCHES AND SMALLER, USE CT-69 COPPER BAND HANGERS OR CT-65

COPPER PLATED CLEVIS.  OTHER SUITABLE METHODS AF ATTACHMENT AND SUPPORT TO MINIMIZE HANGER LENGTH WILL BE CONSIDERED.

C. HANGERS FOR PIPING 2-1/2 INCHES AND LARGER SHALL BE GENERAL-DUTY, CLEVIS-TYPE HANGERS, #260.  FOR COPPER SIZES 2-1/2 INCHES THROUGH 4 INCHES, USE CT-65.  THESE HANGERS MAY BE USED FOR

LARGER SIZES IN PLASTIC DRAINAGE PIPING.  OTHER SUITABLE METHODS AF ATTACHMENT AND SUPPORT TO MINIMIZE HANGER LENGTH WILL BE CONSIDERED.

D. FOR INSULATED COLD WATER PIPING SYSTEMS, HANGERS SHALL BE SIZED FOR THE SPECIFIED INSULATION THICKNESS. PROVIDE NON-COMPRESSIBLE, FOAM-TYPE PIPE COVERING SADDLES OF THE REQUIRED

THICKNESS AND A SHEET METAL HANGER SADDLE TO PREVENT CRUSHING OF INSULATION BY THE HANGER.  INSULATED HOT WATER PIPING MAY BE INSTALLED WITH LINE-SIZE HANGERS.  INSULATE AROUND

HANGER.

E. UPPER ATTACHMENTS SHALL BE SUITABLE FOR JOB CONDITIONS.  IN GENERAL, USE TYPE "C" BEAM CLAMPS; #86, #92.  ALL BEAM CLAMPS SHALL UTILIZE FIGURE #89X SEISMIC RETAINING CLIP OR SIMILAR

LATERAL CLAMP RESTRAINT.  WHERE REQUIRED, USE CONCRETE INSERTS OF A SUITABLE TYPE.  ALL UPPER ATTACHMENTS SHALL HAVE LOCKNUTS.  WELDED BEAM ATTACHMENTS, FIGURE 54, 55 OR 66 MAY BE

USED.

F. PIPING SYSTEMS, AS LISTED BELOW, SHALL BE INSTALLED WITH SEISMIC LATERAL RESTRAINTS DESIGNED AND CONSTRUCTED TO RESIST HORIZONTAL MOVEMENT IN ANY DIRECTION.  QUANTITY AND LOCATION

OF THESE LATERAL RESTRAINTS SHALL BE BASED ON LAYOUT OF PIPING SYSTEM, PRACTICALITY, AND LOAD CAPACITY OF THE RESTRAINTS. WHERE NOT SHOWN ON PLANS, USE GOOD JUDGMENT IN SIZING AND

LOCATING RESTRAINTS.  SEISMIC LATERAL RESTRAINTS ARE REQUIRED FOR:

1. ALL HEATING HOT WATER PIPING IN BOILER AND/OR MECHANICAL ROOMS 1-1/4 INCHES OR LARGER.

3. ALL OTHER PIPING 2-1/2 INCHES OR LARGER.

G. SEISMIC PIPE RESTRAINTS SHALL NOT RESTRICT THE MOVEMENT OF PIPES DUE TO THERMAL EXPANSION.

I. SEISMIC LATERAL RESTRAINTS ARE NOT REQUIRED FOR ANY PIPING SUSPENDED BY INDIVIDUAL HANGERS 12 INCHES OR LESS IN LENGTH FROM THE TOP OF THE PIPE TO THE BOTTOM OF THE SUPPORT FOR THE

HANGER.

3.04 PIPING SPECIALTIES

A. UNIONS FOR STEEL PIPING SHALL BE CLASS 125 CAST IRON WITH GROUND BRASS-TO-IRON SEATS OR CLASS 150 MALLEABLE IRON.  FOR COPPER TUBING, USE WROUGHT COPPER TYPE WITH SWEAT ENDS.

UNIONS SHALL BE GALVANIZED WHERE USED ON GALVANIZED PIPING SYSTEMS.

B. ON PIPE SIZES THREE (3") INCHES AND LARGER, USE COMPANION FLANGES, CLASS 150, UNLESS SPECIFIED OTHERWISE.

C. WHERE COPPER TUBING CONNECTS TO STEEL PIPE, THE CONNECTION SHALL BE MADE WITH VICTAULIC “DIELECTRIC WATERWAY” NIPPLES OR INSULATING DIELECTRIC UNIONS TO PREVENT ELECTROLYTIC

ACTION.  ANOTHER ACCEPTABLE METHOD IS TO RUN FERROUS PIPING INTO ONE SIDE OF A BRONZE BODY VALVE WITH COPPER OR BRASS ADAPTER ON OTHER SIDE OF VALVE.

3.05 VALVES

A. WHEREVER POSSIBLE, ALL VALVES SHALL BE OF THE SAME MANUFACTURER.

B. VALVES SHALL BE AS SPECIFIED HEREIN.  IF A PARTICULAR VALVE IS INDICATED BY THE MANUFACTURER AND MODEL NUMBER ON THE DRAWINGS, THAT VALVE SPECIFICATION SHALL TAKE PRECEDENCE OVER

ANY VALVE SPECIFIED HEREIN.

C. MANUFACTURER'S NAME, SERVICE AND PRESSURE RATING SHALL BE CAST INTO THE VALVE BODY.

D. VALVES SHALL BE LINE SIZE, EXCEPT FOR AUTOMATIC CONTROL VALVES.  WHERE NON-LINE SIZE CONTROL VALVES ARE USED, INSTALL REDUCERS IMMEDIATELY ADJACENT TO THE CONTROL VALVE.  ALL OTHER

VALVES IN THE VALVE TRAIN SHALL BE LINE SIZE.  MOTORIZED BUTTERFLY ISOLATION VALVES SHALL BE LINE SIZE.

E. VALVE TYPES AND MODELS AS LISTED BELOW SHALL APPLY TO ALL PIPING SYSTEMS WITH MAXIMUM WORKING PRESSURES LESS THAN 250 PSIG.  WHERE SYSTEMS OPERATE AT WORKING PRESSURES ABOVE 250

PSIG, IT SHALL BE SPECIFICALLY INDICATED ON THE DRAWINGS, AND ALL VALVES IN THAT SYSTEM SHALL BE SPECIFIED IN THE EQUIPMENT SCHEDULES OR SPECIFICATIONS FOR THE RESPECTIVE SECTION.

1. FLANGED VALVES, UNLESS OTHERWISE INDICATED, SHALL MATE WITH ANSI CLASS FLANGES.  FLANGE GASKETS SHALL BE OF A MATERIAL COMPATIBLE WITH THE FLUID IN THE PIPING SYSTEM AND FOR THE

RATED TEMPERATURE AND PRESSURE.

F. VALVES FOR USE IN HVAC SYSTEMS OF 125 PSIG WORKING PRESSURE OR LESS OR CALLED OUT AS CLASS 125 OR GREATER SHALL BE AS SCHEDULED BELOW:

1. BALL VALVES, ½ TO 2-1/2":

BRONZE, TWO PIECE BODY WITH THREADED ENDS, STAINLESS STEEL BALL, SS STEM, BLOWOUT PROOF STEM SEAL, REINFORCED TEFLON SEATS. STD PORT, 150 PSI WSP, 600 PSI WOG

APOLLO #70-140

MILWAUKEE #BA-100

JAMESBURY #A11TT

STOCKHAM #T-285-BR-P-66

VIEGA

2. BUTTERFLY VALVES, 2-1/2" AND LARGER:

RESILIENT SEATED, DUCTILE OR CAST IRON LUG TYPE BODY, STAINLESS STEEL STEM, ALUMINUM-BRONZE OR STAINLESS STEEL DISC, TEFLON, EPT OR EPDM SEATS, LATCH-LOCK HANDLE.  150 PSI

BI-DIRECTIONAL BUBBLE TIGHT SHUTOFF RATING.  GROOVED END VALVES WILL NOT BE ACCEPTABLE.

KEYSTONE #212

CENTERLINE #WL

STOCKHAM #LD-711

GRINNELL # LC-1281-3

a. WHERE REMOVAL OF PIPING OR EQUIPMENT IS NOT A FACTOR, WAFER-STYLE VALVES MAY BE USED.  WHERE REMOVAL OF PIPING OR EQUIPMENT IS NECESSARY AND DEAD-END SERVICE RESULTS, LUG

BODY VALVES OR CARBON STEEL WITH PUBLISHED 75 PSI DEAD END RATINGS SHALL BE USED.  WAFER-STYLE VALVES MAY BE USED WITH A SUITABLE SPOOL PIECE OR FLEXIBLE CONNECTOR.  BLANK

FLANGES SHALL BE INSTALLED ON DEAD ENDED VALVES IF SYSTEM IS TO BE OPERATED.

b. PROVIDE GEAR OPERATORS ON ANY BUTTERFLY VALVES 6" AND LARGER.

c. VALVES ARE DESIGNED FOR MOUNTING BETWEEN ANSI CLASS 125 OR 150 FLANGES.

d. PROVIDE EXTENDED NECK ON CHILLED WATER VALVES FOR INSULATION CLEARANCE.

e. OTHER  ACCEPTABLE  MANUFACTURERS:  HAMMOND; STOCKHAM; NORRIS; POSI-SEAL; JAMESBURY.

3. GATE VALVES, ½ TO 2":

125 LB. WSP, NON-RISING STEM, SCREWED OR UNION BONNET, SOLID WEDGE, THREADED BRONZE BODY

NIBCO # T-111

MILWAUKEE # 148

JENKINS # 990

STOCKHAM # B-100

GRINNELL # 3010

4. GATE VALVES, 2-½” AND LARGER:

125 LB. WSP, OS&Y, RISING STEM, RENEWABLE SEAT RINGS, SOLID WEDGE, BOLTED BONNET, FLANGED CAST IRON BODY

NIBCO #F-617-0

MILWAUKEE #F-2885

JENKINS #651-C

STOCKHAM #G-623

GRINNELL # 6020-A

5. CHECK VALVES, ½ TO 2":

150 PSI WSP, 300 PSI WOG, SWING CHECK WITH RENEWABLE COMPOSITION DISC, BRONZE TRIM, THREADED IRON BODY.

NIBCO #T-433-Y

HAMMOND #IB946

JENKINS #352

6. CHECK VALVES, 2-½” AND LARGER:

250 PSI WSP, SWING CHECK WITH RENEWABLE COMPOSITION OR BRONZE DISC AND SEAT, BRONZE TRIM, FLANGED IRON BODY

NIBCO #F-918

HAMMOND #IR1124

JENKINS #295

7. BALANCING VALVES:

100% SHUTOFF TYPE, “Y” BODY MULTI TURN GLOBE VALVE WITH DP GAUGE PORTS, CALIBRATED DIAL, MEMORY STOP HANDLE.  MINIMUM 175 PSI WORKING PRESSURE AT 250°F

ARMSTRONG SERIES CB

TOUR & ANDERSON STA-D OR STA-F

ILLINOIS SERIES 6000

BELL & GOSSETT “TRIPLE DUTY” VALVE

8. AIR VENT VALVES:

a. 150 PSI WORKING PRESSURE, FLOAT TYPE VENT.  BY HOFFMAN, B&G, ARMSTRONG, SARCO, CRANE

9. HOSE BIBB DRAIN VALVE:

a. 125 PSI WSP RATED BOILER DRAIN VALVE, BRONZE BODY WITH ¾" MALE HOSE END.

b. NIBCO #74 OR CENTRAL BRASS #548

c. PROVIDE BRASS CAP WITH GASKETS AND CHAIN FOR ALL DRAIN VALVES.

3.06 PIPING INSTALLATIONS

A. ALL PIPING SHALL BE INSTALLED IN STRICT ACCORDANCE WITH THE LATEST EDITION OF THE ANSI/ASME BUILDING SERVICES PIPING CODE #B31.9.  PIPING SHALL BE INSTALLED IN A NEAT, WORKMANLIKE MANNER

AND RUN PARALLEL TO BUILDING LINES AS HIGH AND CLOSE TO STRUCTURAL STEEL AS POSSIBLE, AND AS CLOSE TO BUILDING WALLS AS IS PRACTICAL.  PIPING SHALL BE LEVEL OR PROPERLY PITCHED WITHOUT

DIPS, TRAPS OR SAGS.  EFFORT SHOULD BE MADE TO KEEP PIPING IN A SINGLE PLANE TO REDUCE VENTING AND DRAINING REQUIREMENTS. RISERS SHALL BE RUN PLUMB AND TRUE AND SHALL BE PROPERLY

SUPPORTED WITH RISER CLAMPS AT EACH FLOOR.  ADDITIONAL SUPPORTS SHALL BE PROVIDED AS REQUIRED TO PREVENT EXCESSIVE LATERAL MOVEMENT.

B. ALL HORIZONTAL PIPING SHALL BE PROPERLY SUPPORTED IN SUCH A MANNER SO AS TO PREVENT SAGGING, DIPPING OR VIBRATION.  ALL HANGERS SHALL SUPPORT THE LOAD OF THE PIPE AS EQUALLY AS

POSSIBLE.  SUPPORT PIPING IN ACCORDANCE WITH MSS-SP-69 OR THE FOLLOWING SCHEDULES:

1. STEEL PIPING:

PIPE SIZE ROD SIZE HANGER SPACING

1/2" - 3/4" 3/8" 5'

1" - 1-1/2" 3/8" 7'

2” 1/2” 10'

2-1/2" - 3" 1/2" 11'

4” - 5” 5/8” 14'

2. COPPER TUBING:

PIPE SIZE ROD SIZE HANGER SPACING

1/2" - 1-1/2" 3/8" 6' (1/2"=5')

2" 3/8" 10'

2-1/2" - 3" 1/2" 10'

C. PIPING TO TERMINAL UNITS, BOILERS, COILS, PUMPS AND ANY OTHER EQUIPMENT SHALL BE ARRANGED IN SUCH A MANNER THAT REMOVAL OF COILS, TUBES, ETC., CAN BE MADE WITHOUT DIFFICULTY.  LOCATION

OF UNITS OR FLANGES SHALL ACCOMMODATE REMOVAL.  PROVIDE ADEQUATE SPACE BETWEEN PIPING, WALLS, EQUIPMENT OR OTHER OBSTRUCTIONS FOR TOOL CLEARANCE AND ACCESSIBILITY.  NOTIFY THE

ENGINEER REGARDING ANY JOB CONDITIONS WHICH MAY CAUSE ACCESS OR MAINTENANCE PROBLEMS.

D. PIPING MATERIALS, FITTING TYPES AND JOINT MATERIALS AND METHODS FOR EACH INDIVIDUAL PIPING SYSTEM SHALL BE AS SPECIFIED UNDER INDIVIDUAL TRADE SECTIONS.

1. WHERE DISCREPANCIES OR INCONSISTENCIES OF INFORMATION OCCUR BETWEEN INDIVIDUAL TRADE SECTIONS AND THIS SECTION, THE TRADE SECTION SHALL TAKE PRECEDENCE.

E. ALL PIPING, FITTINGS, VALVES AND OTHER CONNECTIONS SHALL BE MADE IN STRICT ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS, INTERNATIONAL PLUMBING CODE, AMERICAN WELDING SOCIETY

AND ANY OTHER APPLICABLE STANDARDS.

1. FLANGED AND THREADED FITTINGS SHALL BE INSTALLED WITH GASKETS, JOINT COMPOUNDS OR TAPES WHICH ARE COMPATIBLE WITH THE FLUIDS BEING CONVEYED IN THE PIPING SYSTEM.

F. EXTRA PRECAUTIONS SHALL BE TAKEN TO MINIMIZE THE AMOUNT OF DIRT, SLAB AND ANY OTHER FOREIGN MATERIAL ENTERING THE PIPING. KEEP ENDS OF PIPES CLEAN AND PLUG ENDS WHENEVER PIPING IS TO

BE LEFT UNFINISHED FOR EXTENDED PERIODS.

G. THE CONTRACTOR SHALL MAKE ANY NECESSARY ADJUSTMENTS, OFFSETS, ETC., AS REQUIRED TO CLEAR DUCTS, DIFFUSER DROPS, LIGHT FIXTURES OR OTHER MINOR OBSTRUCTIONS TO AVOID UNNECESSARY

CUTTING OF WALLS.  NO PIPING SHALL BE INSTALLED IN SUCH A MANNER SO AS TO INTERFERE WITH THE FULL SWING OF DOORS.

H. PRECAUTIONS SHALL BE TAKEN IN THE INSTALLATION OF PIPING TO KNOW THAT IT IS PROPERLY INSTALLED AND TESTED.  SHOULD IT BE NECESSARY TO CORRECT PIPING IMPROPERLY INSTALLED, THIS

CONTRACTOR SHALL BE HELD LIABLE FOR ANY AND ALL DAMAGE TO OTHER WORK RESULTING FROM THE CORRECTION OF THE IMPROPER PIPING CONDITIONS.

1. ALL PIPING AND EQUIPMENT SHALL NOT BE INSULATED UNTIL ALL REQUIRED TESTS HAVE BEEN COMPLETED.
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3.07 PRESS FIT PIPING SYSTEM ASSEMBLY

A. COPPER AND COPPER ALLOY PRESS FITTINGS SHALL CONFORM TO MATERIAL REQUIREMENTS OF ASME B16.18 OR ASME B16.22 AND PERFORMANCE CRITERIA OF IAPMO PS 117.  SEALING

ELEMENTS FOR PRESS FITTINGS SHALL BE EPDM. SEALING ELEMENTS SHALL BE FACTORY INSTALLED.

1. FOR PRESS FIT SIZES 2 ½" THROUGH 4", USE FACTORY PROVIDED, FIELD INSTALLED STAINLESS STEEL GRIP RING.

B. PRESS FITTING SYSTEMS SHALL BE AS MANUFACTURED BY VIEGA PROPRESS SYSTEM OR ACCEPTABLE EQUIVALENT MANUFACTURER

C. COLD PRESS MECHANICAL JOINT FITTINGS FOR STEEL PIPE SHALL CONFORM TO MATERIAL REQUIREMENTS OF ASTM A420 OR ASME B16.3 AND PERFORMANCE CRITERIA OF ANSI/CSA

LC4.  VIEGA “MEGA-PRESS OR EQUAL.

1.  SEALING ELEMENTS FOR PRESS FITTINGS SHALL BE EPDM. SEALING ELEMENTS SHALL BE FACTORY INSTALLED OR AN ALTERNATIVE SUPPLIED BY FITTING MANUFACTURER.

2. PRESS ENDS SHALL HAVE SMART CONNECT FEATURE DESIGN (LEAKAGE PATH). MEGAPRESS FITTINGS WITH THE SMART CONNECT FEATURE ASSURE LEAKAGE OF LIQUIDS AND/OR GASES

FROM INSIDE THE SYSTEM PAST THE SEALING ELEMENT OF AN UNPRESSED CONNECTION. THE FUNCTION OF THIS FEATURE IS TO PROVIDE THE INSTALLER QUICK AND EASY IDENTIFICATION

OF CONNECTIONS WHICH HAVE NOT BEEN PRESSED PRIOR TO PUTTING THE SYSTEM INTO OPERATION.

D. EXAMINATION

1. THE INSTALLING CONTRACTOR SHALL EXAMINE THE COPPER TUBING AND FITTINGS FOR DEFECTS, SAND HOLES OR CRACKS. THERE SHALL BE NO DEFECTS OF THE TUBING OR FITTINGS. ANY

DAMAGED TUBING OR FITTINGS SHALL BE REJECTED.

2. THE INSTALLING CONTRACTOR SHALL INSURE THAT SEALING ELEMENTS ARE PROPERLY IN PLACE AND FREE FROM DAMAGE. FOR SIZES 2-1/2" TO 4", INSTALLER SHALL INSURE THAT THE

STAINLESS STEEL GRIP RING IS IN PLACE.

E. PREPARATION

1. COPPER TUBING SHALL BE CUT WITH A WHEELED TUBING CUTTER OR APPROVED COPPER TUBING CUTTING TOOL. THE TUBING SHALL BE CUT SQUARE TO PERMIT PROPER JOINING WITH THE

FITTINGS.

2. REMOVE SCALE, SLAG, DIRT AND DEBRIS FROM INSIDE AND OUTSIDE OF TUBING AND FITTINGS BEFORE ASSEMBLY. THE TUBING END SHALL BE WIPED CLEAN AND DRY. THE BURRS ON THE

TUBING SHALL BE REAMED WITH A DEBURRING OR REAMING TOOL.

F. INSTALLATION

1. PRESSURE RATING: INSTALL COMPONENTS HAVING A PRESSURE RATING EQUAL TO OR GREATER THAN THE SYSTEM OPERATING PRESSURE.

2. INSTALL PIPING FREE OF SAGS, BENDS AND KINKS.

3. CHANGE IN DIRECTION: INSTALL FITTINGS FOR CHANGES IN DIRECTION AND BRANCH CONNECTIONS.

4. PRESS CONNECTIONS: COPPER AND COPPER ALLOY PRESS CONNECTIONS SHALL BE MADE IN ACCORDANCE WITH     THE MANUFACTURER'S INSTALLATION INSTRUCTIONS. THE TUBING SHALL

BE FULLY INSERTED INTO THE FITTING AND THE TUBING MARKED AT THE SHOULDER OF THE FITTING. THE FITTING ALIGNMENT SHALL BE CHECKED AGAINST THE MARK ON THE TUBING TO

ASSURE THE TUBING IS FULLY ENGAGED (INSERTED) IN THE FITTING. THE JOINTS SHALL BE PRESSED USING THE TOOL(S) APPROVED BY THE MANUFACTURER.

3.08 GROOVED PIPING SYSTEMS

A. GROOVED END PIPING SYSTEMS MAY BE USED.  VICTAULIC “ZERO-FLEX COUPLINGS WITH EPDM GASKETS SHALL BE USED ON GROOVED PIPING 2-1/2” AND LARGER.

B. PIPE ENDS SHALL BE CLEAN AND FREE FROM INDENTATIONS, PROJECTIONS AND ROLL MARKS IN THE AREA FROM PIPE END TO GROOVE FOR PROPER GASKET SEALING.

C. THE GASKET STYLE AND ELASTOMERIC MATERIAL (GRADE) SHALL BE VERIFIED AS SUITABLE FOR THE INTENDED SERVICE AS SPECIFIED.

D. SEE THE LATEST COPY OF THE MANUFACTURER'S FIELD ASSEMBLY AND INSTALLATION INSTRUCTION MANUALS OR HANDBOOK OR OTHER INCLUDED INSTALLATION INSTRUCTION PRIOR TO

ATTEMPTING ASSEMBLY.

E. VLAVES SHALL BE FLANGED TYPE.  GROOVED END VALVES WILL NOT BE ACCEPTABLE.

3.09 PIPING SPECIALTIES AND EQUIPMENT

A. ALL EQUIPMENT SUCH AS TANKS, PUMPS, METERS, BOILERS, COILS, ETC., SHALL BE INSTALLED WITH UNIONS OR FLANGES TO PERMIT EASY REMOVAL FROM THE PIPING SYSTEM.  ALL EQUIPMENT

SHALL HAVE SHUTOFF VALVES TO PERMIT REMOVAL WITHOUT SHUTTING SYSTEM DOWN.

1. PROVIDE PROPER FITTINGS AND/OR ADAPTERS AS REQUIRED TO MAKE EQUIPMENT CONNECTIONS TO PIPING SYSTEM.

B. FOLLOW MANUFACTURER'S INSTALLATION INSTRUCTIONS FOR ALL EQUIPMENT WITH REGARD TO CLEARANCES, ALIGNMENT, SUPPORT, ETC. DO NOT SUPPORT ANY PIPING FROM EQUIPMENT OR

VICE VERSA.

C. INSTRUMENTS, IMMERSION SENSORS AND GAUGES SHALL BE INSTALLED WHERE SHOWN ON DRAWINGS AND DETAILS OR MENTIONED IN THE SPECIFICATIONS.  INSTALL TEMPERATURE SENSORS

AND THERMOMETERS IN SEPARABLE WELLS.  WHERE PRESSURE-TYPE GAUGES ARE USED, PROVIDE SHUTOFF PETCOCKS. NO INSTRUMENTS SHALL BE INSTALLED IN A MANNER WHICH WOULD

DISALLOW REMOVAL UNDER LINE PRESSURE.

3.10  VALVES

A. ISOLATION VALVES SHALL BE INSTALLED IN PIPING SYSTEMS AND EQUIPMENT AND/OR AS SPECIFIED IN EACH TRADE SECTION.

1. WHERE SPECIFIC LOCATIONS OF VALVES ARE MENTIONED IN THE SPECIFICATIONS, BUT NOT SHOWN ON THE DRAWINGS (I.E., AT THE BASE OF ALL RISERS OR AT ALL BRANCH MAINS 2" AND

LARGER), THEY SHALL BE FURNISHED AND INSTALLED BY THE MECHANICAL CONTRACTOR AS PART OF THIS CONTRACT.

B. VALVES SHALL BE INSTALLED IN ACCESSIBLE LOCATIONS AND IN A MANNER WHICH WILL NOT INTERFERE WITH THE OPERATION OF THE VALVE HANDLES, STEMS, OPERATORS OR LINKAGES.

1. UNLESS ABSOLUTELY NECESSARY OR WHERE RECOMMENDED BY THE MANUFACTURER, DO NOT INSTALL VALVES WITH THE HANDLES FACING DOWNWARD AS THIS CAUSES SEDIMENT AND

PRECIPITANTS TO SETTLE AROUND THE VALVE STEM SEAL.

C. ALWAYS TAKE EXTRA PRECAUTIONS TO PROTECT VALVES FROM DAMAGE BEFORE, DURING AND AFTER INSTALLATION.  USE PROPER TECHNIQUES FOR INSTALLING SCREWED END VALVES SO AS

NOT TO DAMAGE OR TWIST THE VALVE BODY.  BE AWARE OF VALVE SEAL AND SEAT MATERIAL TEMPERATURE RATINGS.  NEVER SWEAT-CONNECT VALVES WITH 95/5 OR HOTTER SOLDERS

UNLESS SPECIAL PRECAUTIONS ARE TAKEN, SUCH AS REMOVING ANY PARTS WHICH COULD BE DAMAGED BY HEAT.

1. ANY DAMAGED VALVES OR EQUIPMENT SHALL BE REPLACED AND INSTALLED BY THE CONTRACTOR WITHOUT EXTRA COST.

PART 4 - PLUMBING

4.01 SCOPE OF WORK

A. THE FOLLOWING LIST IS OF MATERIALS, EQUIPMENT AND DEVICES TO BE FURNISHED AND INSTALLED UNDER THIS CONTRACT:

1. DOMESTIC HOT, AND COLD WATER PIPING.

2. DEMOLITION OF EXISTING OIL FIRED WATER HEATERS AND MODIFICATIONS TO EXISTING AS REQUIRED FOR RENOVATIONS.

3. SANITARY, WASTE AND VENT PIPING.

4. NEW INDIRECT DOMESTIC WATER HEATERS, SPECIALTIES AND TRIM.

5. VALVES, GAGES, THERMOMETERS, VENTS AND DRAINS.

6. CONNECTIONS TO EXISTING COLD AND HOT WATER DISTRIBUTION PIPING.

7. PIPE AND VESSEL INSULATION.

8. ACCESS DOORS REQUIRED FOR CLEANOUTS, EQUIPMENT OR VALVE ACCESS.

9. COORDINATION OF ALL PLUMBING REQUIREMENTS WITH THE ELECTRICAL AND MECHANICAL TRADES.

B. COORDINATION:

1. THE PLUMBING CONTRACTOR (OR SUBCONTRACTOR) IS REQUIRED TO SUPPLY ALL NECESSARY SUPERVISION AND COORDINATION INFORMATION TO ANY OTHER TRADE WHO ARE TO SUPPLY

WORK TO ACCOMMODATE THE PLUMBING INSTALLATION.

2. WHERE THE PLUMBING CONTRACTOR IS REQUIRED TO INSTALL ITEMS WHICH HE DOES NOT PURCHASE, HE SHALL INCLUDE FOR SUCH ITEMS THE COORDINATION OF THEIR DELIVERY.

4.02 SHOP DRAWINGS

A. SUBMIT SHOP DRAWINGS TO THE ENGINEER FOR REVIEW.  NO EQUIPMENT MAY BE INSTALLED PRIOR TO ACCEPTANCE OF SHOP DRAWINGS.

B. THE FOLLOWING SHOP DRAWINGS SHALL BE SUBMITTED FOR REVIEW:

1. WATER HEATERS, ACCESSORIES AND TRIM

2. PIPE MATERIALS

3. VALVES AND SPECIALTIES

4. PIPE INSULATION

6. PIPE LABELING MATERIALS

4.03 PIPING

A. SANITARY AND WASTE:

1. ABOVE-GRADE SANITARY AND WASTE PIPING FOUR (4") INCHES AND SMALLER SHALL BE SCHEDULE 40 PVC WITH SOLVENT-WELDED JOINTS, OR NO-HUB SERVICE-WEIGHT CAST IRON WITH

NO-HUB COUPLINGS, OR HUB AND SPIGOT SERVICE WEIGHT CAST IRON WITH NEOPRENE GASKETED JOINTS OR TYPE DWV COPPER.

a. NO HUB COUPLINGS FOR ABOVE GRADE SHALL BE HEAVY DUTY TYPE WITH STAINLESS STEEL SHIELD CONFORMING TO ASTM C1540.  HUSKY MODEL HD 2000, CLAMP-ALL 80 OR MISSION

HEAVY WEIGHT.  NO HUB COUPLINGS SHALL HAVE MINIMUM OF 4 SEALING CLAMPS FOR PIPE SIZES 1 ¼” THROUGH 4” AND A MINIMUM OF 6 SEALING CLAMPS FOR PIPE SIZES 5” THROUGH 10”.

B. VENT PIPING:

1. ABOVE-GRADE VENT PIPING SHALL BE HUBLESS CAST IRON WITH NO-HUB COUPLINGS, OR SERVICE-WEIGHT HUB AND SPIGOT CAST IRON WITH PUSH-ON, NEOPRENE-GASKETED JOINTS OR

TYPE “L” COPPER WITH DWV FITTINGS AND 95/5 (LEAD FREE) SOLDER JOINTS OR SCHEDULE 40 PVC WITH SOLVENT-WELDED JOINTS.  DO NOT RUN PVC THROUGH FIRE WALLS, OR ABOVE

SUSPENDED RETURN AIR PLENUM CEILINGS.

a. NO HUB COUPLINGS FOR ABOVE GRADE SHALL BE HEAVY DUTY TYPE WITH STAINLESS STEEL SHIELD CONFORMING TO ASTM C1540.  HUSKY MODEL HD 2000, CLAMP-ALL 80 OR MISSION

HEAVY WEIGHT.  NO HUB COUPLINGS SHALL HAVE MINIMUM OF 4 SEALING CLAMPS FOR PIPE SIZES 1 ¼” THROUGH 4” AND A MINIMUM OF 6 SEALING CLAMPS FOR PIPE SIZES 5” THROUGH 10”.

C. DOMESTIC HOT AND COLD WATER PIPING:

1. BELOW-GRADE DOMESTIC WATER SERVICE PIPING SHALL BE CEMENT-LINED, DUCTILE IRON, CLASS 54, WITH PUSH-ON OR MECHANICAL JOINTS RATED FOR 350 PSIG.

2. ABOVE-GRADE DOMESTIC WATER PIPING SHALL BE TYPE “L” COPPER WITH CAST BRONZE OR WROUGHT COPPER SOLDER JOINT PRESSURE FITTINGS.  SOLDER SHALL BE 95% TIN

AND 5% ANTIMONY OR OTHER NSF APPROVED LEAD FREE SOLDER.  PRESS FIT PIPING SYSTEMS BY VIEGA “PRO-PRESS” OR EQUIVALENT SHALL BE ACCEPTABLE.

3. ABOVE-GRADE DOMESTIC WATER PIPING 2-1/2 INCHES AND LARGER SHALL BE TYPE “L” COPPER WITH VICTAULIC "GROOVED TUBING SYSTEM" WITH MECHANICAL PIPE COUPLINGS

STYLE #606 WITH GRADE “E” EPDM GASKETS (GREEN COLOR CODE) STYLE #641 VIC-FLANGE ADAPTERS, AND VICTAULIC COPPER FITTINGS OR APPROVED PRESS FIT JOINING SYTEMS.

4.04 INSULATION

A. THE PLUMBING CONTRACTOR SHALL FURNISH AND INSTALL INSULATION ON ALL PIPING AND VESSELS AS REQUIRED.  INSULATION SHALL BE CONTINUOUS (EXCEPT WHERE PIPE PENETRATES A

FIRE-RATED WALL OR FLOOR, INSULATION SHALL BE OMITTED TO PROVIDE FOR APPLICATION OF FIRE-STOPPING MATERIALS AT THESE POINTS) AND SHALL COVER ALL FITTINGS AND VALVES.

INSULATION TYPES AND THICKNESSES SHALL BE IN ACCORDANCE WITH THE INSULATION SCHEDULE IN SPECIFICATION SECTION FOR INSULATION SYSTEMS.

4.05 GENERAL EXECUTION

A. PIPING SHALL BE ARRANGED THAT IT CAN BE DRAINED AT LOW POINTS.

B. IN THE FOLLOWING PARAGRAPHS, ABOVE-GRADE SHALL BE CONSIDERED AS PIPING THAT IS NOT BURIED AND BELOW GRADE SHALL BE CONSIDERED AS BURIED PIPING.

C. WATER AND WASTE PIPING SHALL BE SUPPORTED IN SUCH A MANNER THAT THERE IS NO SAGGING OR NOISE DUE TO VIBRATION.

D. THE RUN AND ARRANGEMENT OF ALL PIPES SHALL BE APPROXIMATELY AS SHOWN ON THE DRAWINGS AND AS DIRECTED DURING INSTALLATION, AND SHALL BE AS STRAIGHT AND DIRECT AS

POSSIBLE, NEATLY SPACED, FORMING RIGHT ANGLES OR PARALLEL LINE WITH BUILDING WALLS AND OTHER PIPES.  OFFSETS WITH STANDARD FITTINGS WILL BE ALLOWED ONLY TO PERMIT PIPES

TO FOLLOW WALLS.  ALL RISERS SHALL BE ERECTED PLUMB AND TRUE.  THE WORK UNDER THIS SECTION SHALL BE COORDINATED WITH THE WORK OF THE OTHER SECTIONS IN ORDER TO AVOID

INTERFERENCES OF PIPING AND UNNECESSARY CUTTING OF FLOORS AND WALLS.

E. ALL HORIZONTAL RUNS OF PIPING SHALL BE KEPT AS HIGH AS POSSIBLE AND CLOSE TO WALLS.  OTHER TRADES SHALL BE CONSULTED SO THAT GROUPED LINES WILL NOT INTERFERE WITH

EACH OTHER.  WHERE DRAWINGS CALL FOR OFFSETS, THEY SHALL BE KEPT CLOSE TO UNDERSIDE OF BEAMS AND SLABS AND RUN ALONGSIDE BEAMS, GIRDERS OR PARTITIONS.

F. PROVIDE ALL BASES AND SUPPORTS NOT PART OF THE BUILDING STRUCTURE AND NOT SPECIFICALLY INDICATED TO BE PROVIDED UNDER OTHER DIVISIONS.

G. NO PIPES OR DEVICES SHALL BE INSTALLED IN SUCH A MANNER AS TO INTERFERE IN ANY WAY WITH THE FULL SWING OF DOORS OR MAINTENANCE ACCESS TO EQUIPMENT.

H. THE ARRANGEMENT, POSITIONS AND CONNECTIONS OF PIPES, FIXTURES, DRAINS, ETC., SHOWN ON THE DRAWINGS SHALL BE TAKEN AS A CLOSE APPROXIMATION OF THAT DESIRED FOR THE

INSTALLATION, BUT THE RIGHT IS RESERVED BY THE ARCHITECT/ENGINEER TO MAKE CHANGES OR REVISIONS TO ACCOMMODATE ANY CONDITIONS ARISING DURING THE PROGRESS OF THE

WORK WITHOUT ADDITIONAL COMPENSATION TO THE CONTRACTOR.

I. THE RESPONSIBILITY FOR ACCURATELY LAYING OUT THE WORK RESTS WITH THE PLUMBING CONTRACTOR.  SHOULD IT BE FOUND THAT ANY OF HIS WORK IS SO LAID OUT THAT INTERFERENCE

WILL OCCUR, HE SHALL REPORT SUCH INTERFERENCE TO THE ENGINEER PRIOR TO INSTALLING WORK.

4.06 PRESSURE PIPING DETAILS - GENERAL

A. WHETHER OR NOT SPECIFICALLY SHOWN ON THE DRAWINGS, VALVES SHALL BE PROVIDED AT THE FOLLOWING LOCATIONS:

4. ALL BRANCHES AND RISER OFF MAINS

5. ALL DIVISIONS OF MAINS

6. SUPPLY CONNECTIONS TO FIXTURES OR OTHER APPARATUS

B. UNIONS ARE TO BE USED AT CONNECTIONS TO FIXTURES AND OTHER APPARATUS TO ALLOW EASY REMOVAL.  PROVIDE ACCEPTABLE DIELECTRIC UNIONS OR ADAPTERS AT ALL CONNECTIONS

BETWEEN FERROUS AND NON-FERROUS PIPING.

4.07 TESTS AND ADJUSTMENTS

A. TEST ALL PORTIONS OF NEW OR ALTERED WASTE AND VENT SYSTEMS WITH A MINIMUM OF TEN (10') FEET HEAD OF WATER.  NO SECTION SHALL BE TESTED WITH LESS THAN TEN (10') FEET OF

HEAD.  SYSTEMS SHALL BE FILLED WITH WATER FOR A MINIMUM OF 15 MINUTES BEFORE BEGINNING THE INSPECTION.  PIPING SHALL BE TIGHT AND LEAK-FREE AT ALL POINTS.

C. TEST ALL PORTIONS OF THE HOT, COLD AND RECIRCULATING HOT WATER PIPING WITH WATER AT 150 PSIG.  TEST SHALL REMAIN ON SYSTEM FOR THREE (3) HOURS WITHOUT DROP IN PRESSURE.

D. TEST ALL PIPING SYSTEM VALVES FOR FULLY LEAK-TIGHT CLOSURE WHEN SUBJECTED TO NORMAL OPERATING PRESSURES.

G. TEST ALL EQUIPMENT CONTROLS FOR PROPER PERFORMANCE AND MAKE ALL NECESSARY ADJUSTMENTS IN THE PRESENCE OF A FACTORY-AUTHORIZED REPRESENTATIVE OF THE EQUIPMENT

MANUFACTURER.

H. PERFORM ANY ADDITIONAL TESTS REQUIRED BY THE LOCAL PLUMBING INSPECTOR.  ALL TESTS ON THE PLUMBING SYSTEM SHALL BE PERFORMED TO THE SATISFACTION OF THE LOCAL

PLUMBING INSPECTOR AND THE OWNER'S REPRESENTATIVE.

4.08 DISINFECTION / CLEANING

A. DISINFECT ALL POTABLE WATER PIPING SYSTEMS AT THE COMPLETION OF THE PROJECT PRIOR TO BUILDING OCCUPANCY AS FOLLOWS:

1. FLUSH THOROUGHLY WITH POTABLE WATER.

2. FILL SYSTEM WITH A WATER-CHLORINE SOLUTION CONTAINING 50 PARTS PER MILLION OF CHLORINE AND ALLOW TO STAND FOR 24 HOURS.  <<OR>> FILL SYSTEM WITH A WATER-CHLORINE

SOLUTION CONTAINING 200 PARTS PER MILLION OF CHLORINE AND ALLOW TO STAND FOR THREE HOURS.

3. FLUSH SYSTEM WITH POTABLE WATER TO REMOVE ALL CHLORINE.  PERFORM ANY ADDITIONAL TESTS OR TREATMENTS AS REQUIRED BY THE LOCAL AUTHORITY.

4.09 PIPING IDENTIFICATION

A. PLUMBING PIPING SYSTEMS SHALL BE PERMANENTLY LABELED TO IDENTIFY FLUID INSIDE PIPES, DIRECTION OF FLUID FLOW AND APPROXIMATE WORKING PRESSURE.  LABELING SYSTEM SHALL

BE “OPTI-CODE” WITH “ARROWS ON A ROLL TAPE” PERMANENTLY AFFIXED TO PIPING AS MANUFACTURED BY SETON NAME PLATE CORP., OR AN ACCEPTED EQUIVALENT.

B. PIPING LABELS SHALL BE COLOR CODED IN ACCORDANCE WITH ANSI A13.1.

C. THE FOLLOWING SYSTEMS SHALL BE LABELED AS INDICATED:

SYSTEMLABEL TEXTDOMESTIC COLD WATERCOLD WATERDOMESTIC HOT WATERHOT WATERD. PIPE IDENTIFICATION LABELS SHALL BE INSTALLED IN THE FOLLOWING LOCATIONS:

1. IN MAIN MECHANICAL ROOMS AT EACH MAJOR SECTION OF PIPE WHEN PIPE CHANGES DIRECTION AND AT EACH BRANCH OR RISER.  NOTE:  PIPE LABELS FOR STRAIGHT RUNS IN LAB AREA

SHALL BE SPACED NOT MORE THAN 10 FEET APART.  LABELS MAY BE SPACED 20 FEET APART IN OFFICE AREAS.

2. ON EACH RISER INSIDE PIPE CHASES OF CASEWORK.

3. ON ALL HORIZONTAL PIPE RUNS THE LABELS SHALL BE INSTALLED SPACED 25 FEET OR LESS APART.

PART 5 - AIR DISTRIBUTION

5.01 SCOPE OF THE WORK

A. THE SCOPE OF WORK SHALL INCLUDE , BUT NOT BE LIMITED TO, FURNISHING AND INSTALLING THE FOLLOWING:

BREECHING AND FLUES FOR BOILERS.

5.02 SUBMITTALS

A. REFER TO OTHER SECTIONS FOR REQUIREMENTS OF SUBMISSION OF SHOP DRAWINGS AND SAMPLES.  SHOP DRAWINGS WILL BE SUBMITTED FOR ALL EQUIPMENT AND MATERIALS IDENTIFIED IN

THIS SECTION.

5.03 BREECHINGS AND FLUES

A. BOILER BREECHINGS AND FLUES SHALL BE A FACTORY-MADE COMPONENT BREECHING SYSTEM, UL LISTED AND DESIGNED FOR POSITIVE PRESSURE COMBUSTION SYSTEMS.  SYSTEM SHALL

BE DOUBLE-WALL CONSTRUCTION WITH TYPE 304 STAINLESS STEEL INNER LINER, ONE (1”) INCH MINERAL WOOL INSULATION SPACE AND GALVANIZED OR ALUMINIZED STEEL OUTER

SHELL.  PROVIDE ALL FITTINGS, COUPLERS, ROOF THIMBLES AND PACKAGED SUPPORT SYSTEMS AS REQUIRED.

1. SYSTEM SHALL BE FURNISHED AS MANUFACTURED BY METALBESTOS TYPE IPS-1 OR ACCEPTABLE EQUIVALENT BY METALFAB, ICC, HEATFAB, AMPCO, STACKS INC. OR VAN-PACKER.

2. SUBMITTALS FOR BREECHING SYSTEMS SHALL INCLUDE SCALED, DETAILED LAYOUT DRAWINGS, COMPONENT BROCHURES AND INSTALLATION INSTRUCTION LITERATURE.

3. BREECHING SHALL BE CONSTRUCTED OF THE FOLLOWING MATERIAL THICKNESSES:

I.D. SIZE INNER WALL OUTER WALL

6"-36" DIA 20 GAUGE 24 GAUGE

38"-48" DIA 18 GAUGE 20 GAUGE

B. BOILER BREECHINGS SHALL CONNECT THE BOILERS' FLUE OUTLETS TO THE EXISTING MASONRY CHIMNEYS THROUGH THE EXISTING CHIMNEY THIMBLES.  SEAL CONNECTIONS TO CHIMNEYS

WITH CHIMNEY CEMENT.

5.09 MISCELLANEOUS STEEL WORK

A. BUILD ALL STANDS, BRACKETS, PLATFORMS SHOWN OR REQUIRED FOR MECHANICAL EQUIPMENT.  ALL SUCH ITEMS SHALL BE FIRMLY BUILT WITH WELDED, RIVETED OR BOLTED JOINTS TO

SECURELY SUPPORT THE EQUIPMENT AS INTENDED.

PART 6 - INSULATION SYSTEMS

6.01 SCOPE OF WORK

A. PROVIDE ALL LABOR, MATERIALS, EQUIPMENT AND TOOLS REQUIRED FOR THE COMPLETE INSTALLATION OF THE MECHANICAL INSULATION HEREIN DESCRIBED AND IN COMPLIANCE WITH THE

CONTRACT DRAWINGS.  THE INTENT OF THESE SPECIFICATIONS AND CONTRACT DRAWINGS IS TO PROVIDE COMPLETE INSTALLATION OF THE INSULATION SYSTEMS.  ANY LISTING OR

INDICATION OF ITEMS FURNISHED OR WORK TO BE PERFORMED SHALL NOT BE CONSTRUED TO BE COMPLETE IN ITSELF, AND SHALL NOT LIMIT THE GENERAL REQUIREMENTS TO FURNISH AND

INSTALL ALL WORK, EQUIPMENT, ACCESSORIES, CONTROLS, ETC., TO COMPLETE THE CONTRACT IN A SUBSTANTIAL MANNER.

B. THE SCOPE OF WORK SHALL INCLUDE THE FOLLOWING BUT NOT BE LIMITED TO SAME.

l. PIPE INSULATION

a. HEATING HOT WATER PIPING

b. DOMESTIC HOT AND COLD WATER PIPING

6.02 SUBMITTALS

A. CONTRACTORS SHALL SUBMIT, FOR REVIEW, A SCHEDULE OF INSULATING MATERIALS LISTING THE MATERIAL TYPE, METHOD OF INSTALLATION, THICKNESS', JACKET AND EQUIPMENT TO WHICH

EACH TYPE OF INSULATION WILL BE APPLIED.

6.03 MATERIALS - GENERAL

A. ALL INSULATION MATERIALS, INCLUDING JACKETS AND ADHESIVES, SHALL MEET THE REQUIREMENTS OF NFPA 90A, ACCORDING TO ASTM TEST E-84, NFPA 255 AND UL 723, HAVING A

FLAME-SPREAD RATING OF NOT OVER 25, A SMOKE-DEVELOPED RATING OF NOT OVER 50 AND A FUEL-CONTRIBUTED RATING OF NOT OVER 50.

l. FLAME-SPREAD, SMOKE-DEVELOPED AND FUEL-CONTRIBUTED RATINGS APPLY TO ADHESIVES IN THEIR FINAL, DRY STATE.

B. URETHANE, STYROFOAM AND/OR FORMALDEHYDE-BASED INSULATION MATERIALS SHALL NOT BE USED FOR ANY INDOOR APPLICATIONS.

6.04 PIPE INSULATIONS

A. 1/2 INCH THROUGH 12-INCH PIPE SIZE:  3.9 PCF DENSITY, ONE-PIECE, RIGID FIBERGLASS PIPE INSULATION WITH VAPOR BARRIER, ALL-SERVICE JACKET AND SELF-SEALING LAP JOINT AND BUTT

STRIPS.  THERMAL “K” VALUE SHALL BE 0.24 AT 75F MAXIMUM.  INSULATION SHALL BE RATED FOR OPERATING TEMPERATURES FROM 0F TO 850F.  OWENS-CORNING “ASJ-SSL II” OR EQUIVALENT.

6.05 EXECUTION - GENERAL

A. INSULATION SHALL BE APPLIED TO MECHANICAL EQUIPMENT, PIPING, DUCTWORK, ETC., IN THICKNESS' AND OF MATERIALS AS SPECIFIED IN THE INSULATION SCHEDULE.

B. ALL INSULATION WORK SHALL BE INSTALLED BY COMPETENT APPLICATORS REGULARLY EMPLOYED BY INSULATION CONTRACTORS OR MANUFACTURERS.  ALL INSULATIONS SHALL BE APPLIED

IN STRICT ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS.

C. INSULATION SHALL BE APPLIED TO EQUIPMENT, PIPING OR DUCT SYSTEMS ONLY AFTER ALL LEAK AND PRESSURE TESTING HAS BEEN COMPLETED AND A REPORT OF SUCH TESTS HAS BEEN

SUBMITTED TO THE ENGINEER.  ANY INSULATION REMOVAL AND/OR REINSTALLATION WHICH IS REQUIRED DUE TO INSTALLATION PRIOR TO TESTING SHALL BE PROVIDED BY THE CONTRACTOR

AT NO EXTRA COST.

1. INSULATION MAY BE APPLIED TO PIPING SYSTEMS PRIOR TO PRESSURE TESTING PROVIDED THAT ALL JOINTS ARE LEFT UNCOVERED UNTIL AFTER THE TESTS ARE COMPLETED AND

APPROVED.

D. EQUIPMENT, PIPING, DUCTWORK, ETC., SHALL BE CLEAN, DRY AND FREE OF OIL OR OTHER FOREIGN MATTER BEFORE ANY INSULATION IS TO BE APPLIED.  CARE SHOULD ALSO BE TAKEN TO

KEEP FINISHED INSULATION WORK CLEAN AND DRY.

E. ALL INSULATION SHALL BE APPLIED CONTINUOUS THROUGH WALLS, FLOORS, SLEEVES, PLENUMS AND OTHER OPENINGS, EXCEPT FOR FIRE-RATED FLOORS AND WALLS.  VERTICAL HOT WATER

RISERS IN EXTERIOR WALLS AND INSIDE PARTITIONS SHALL BE INSULATED COMPLETELY.

6.06 INSULATION SCHEDULE

A. PIPING SHALL BE INSULATED WITH FIBERGLASS PIPE INSULATION AS INDICATED IN THE FOLLOWING SCHEDULE:

SERVICE/TEMP. PIPE SIZE THICKNESS JACKET

HEATING HOT WATER 1-1/4” AND SMALLER 1-1/2" ASJ

            1-1/2" AND LARGER 2" ASJ

DOMESTIC COLD WATER 1-1/4” AND SMALLER 1/2" ASJ

            1-1/2" AND LARGER 1" ASJ

DOMESTIC HOT WATER 1-1/4” AND SMALLER 1" ASJ

            1-1/2" AND LARGER 1-1/2" ASJ

PART 7 - TESTING AND BALANCING

7.01 DESCRIPTION

A. THE CONTRACTOR SHALL PROVIDE ALL LABOR, MATERIALS AND EQUIPMENT REQUIRED FOR BALANCING THE WATER SYSTEMS.

B. WATER SYSTEMS TO BE BALANCED INCLUDE THE NEW HOT WATER HEATING PUMPS.

C. PRIOR TO ANY BALANCING TESTS OR ADJUSTMENTS, THE HVAC CONTRACTOR SHALL SCHEDULE A PREBALANCING MEETING WITH THE BALANCING CONTRACTOR, THE ATC CONTRACTOR, AND

THE ENGINEER.  THE BALANCING PROCEDURES WILL BE DESCRIBED, THE SYSTEM BALANCING METHODS EXPLAINED AND COORDINATION OF SENSOR LOCATIONS WILL BE DISCUSSED.  NO

BALANCING SHALL BE DONE PRIOR TO THIS MEETING AND ANY BALANCING REPORTS SUBMITTED WITHOUT A PREBALANCING MEETING WITH THE ENGINEER

7.02 WORK BY OTHERS

A. ELECTRICAL CONTRACTOR:

1. POWER TO MOTORS, STARTERS, CONTROLLERS AND OTHER ELECTRICAL DEVICES.

B. HVAC CONTRACTOR:

1. PROVISION OF A COMPLETE AND RUNNING HVAC SYSTEM WITH ALL CONTROLS CHECKED OUT AND OPERATIONAL

C. EMCS CONTRACTOR:

1. FOR DDC TEMPERATURE CONTROL SYSTEMS, THE EMCS CONTRACTOR SHALL BE RESPONSIBLE FOR CONTROLLING EQUIPMENT DURING BALANCING PROCEDURE.

7.03 COORDINATION

A. THIS CONTRACTOR SHALL SECURE FROM THE HVAC AND AUTOMATIC TEMPERATURE CONTROL CONTRACTOR VIA THE HVAC CONTRACTOR'S SHOP DRAWINGS FOR THE AIR AND WATER

SYSTEMS.

B. THIS CONTRACTOR SHALL COORDINATE WITH THE AUTOMATIC TEMPERATURE CONTROL CONTRACTOR TO ENSURE THAT ALL PERTINENT CONTROL EQUIPMENT, DAMPERS, ETC., ARE IN

OPERATING ORDER AND READY FOR BALANCING.

7.04 QUALITY ASSURANCE

A. WATER SYSTEMS TO BE BALANCED BY A FULLY QUALIFIED TESTING AND BALANCING TECHNICIAN AS CERTIFIED BY THE ASSOCIATED AIR BALANCING COUNCIL (AABC) OR THE NATIONAL

ENVIRONMENTAL BALANCING BUREAU (NEBB) OR AS APPROVED BY THE ENGINEER.  HE / SHE SHALL ADHERE TO THE PROCEDURES AND METHODS OUTLINED BY THE AABC OR THE NEBB.

B. ALL TESTS TO BE MADE IN THE PRESENCE OF THE OWNER'S REPRESENTATIVE, IF REQUESTED, AND FIVE (5) DAYS' ADVANCE WRITTEN NOTICE OF THE TESTS TO BE GIVEN TO THE ENGINEER.

C. THE CONTRACTOR SHALL ADJUST ALL EQUIPMENT TO PERFORM WITH THE LEAST POSSIBLE NOISE AND VIBRATION.

E. ALL INSTRUMENTS TO BE ACCURATELY CALIBRATED AND MAINTAINED IN GOOD WORKING ORDER.

7.05 INSTRUMENTATION

A. THE BALANCING CONTRACTOR SHALL PROVIDE ALL NECESSARY TOOLS AND INSTRUMENTS FOR FIELD USE.

7.06 SUBMITTALS

A. UPON COMPLETION OF ALL TESTING AND BALANCING OPERATIONS, THE BALANCING CONTRACTOR SHALL SUBMIT COPIES OF A CERTIFIED BALANCE REPORT.  THE QUANTITY OF COPIES WILL BE

AS DIRECTED BY THE GENERAL CONTRACTOR AND/OR ENGINEER. THIS REPORT IS TO INCLUDE ALL DATA FOR EACH OF THE WATER AND AIR SYSTEMS.

PART 8 EQPUIPMENT

8.01 THREE (3) PASS CAST IRON SECTINAL BOILER/BURNER UNITS

A. HOT WATER BOILERS SHALL BE A HIGH EFFICIENCY, PRESSURIZED, CAST IRON SECTIONAL WET BASE BOILER AND NOT REQUIRE A REFRACTORY COMBUSTION CHAMBER. IT SHALL BE SUITABLE

FOR FORCED DRAFT FIRING AND CAPABLE OF ACHIEVING A MINIMUM COMBUSTION EFFICIENCY OF 88% FIRED WITH NO. 2 OIL AND 85% FIRED WITH GAS. THERMAL EFFICIENCY SHALL BE A

MINIMUM OF 86% WITH NO. 2 OIL AND 83% FIRED WITH GAS. HEAT TRANSFER SHALL BE ENHANCED BY THE ADDITION OF REMOVABLE BAFFLES. BASE SPECIFIED BOILERS SHALL BE TWO (2)

BURNHAM MPC18-O.  EACH RATED 91.5 HP AT FIRING RATE OF 25.3 GPH OF #2 FUEL OIL.  UNITS SHALL BE AHRI CERTIFIED AT 88.4% COMBUSTION EFFICIENCY AND 86.4% THERMAL EFFICIENCY.

ACCEPTABLE ALTERNATES SHALL BE PROPERLY SIZED BUDERUS SERIES AND DIDIETRICH SERIES TO MEET OR EXCEED RATINGS AND FEATURES.   NO OTHERS SHALL BE CONSIDERED.  SEE

CONTRACT DRAWINGS/SCHEDULES FOR MORE EXACT DETAILS.

B. BOILER SHALL BE A 3-PASS CAST IRON SECTIONAL TYPE DESIGN WITH LARGE COMBUSTION CHAMBER AND HORIZONTAL FLUE PASSES WITH CAST FINS. CAST IRON SHALL PROVIDE RESISTANCE

TO TEMPERATURE VARIATIONS AND THERMAL STRESS. A HIGH-TEMPERATURE SILICONE-COATED FIBERGLASS ROPE GASKET WILL BE COMPRESSED INTO A CAST TONGUE AND GROOVE

CONNECTION AROUND THE PERIMETER OF THE SECTION, PROVIDING A DURABLE, GAS TIGHT SEAL.

C. BOILER SHALL HAVE A RETURN MIXING TUBE WITH DRILLED OPENINGS IN EACH SECTION, ALLOWING PROPORTIONATE DISTRIBUTION OF RETURN WATER THROUGHOUT THE ENTIRE SECTION

ASSEMBLY. COOL RETURN WATER SHALL BE PRE-HEATED BY THE HOT SUPPLY WATER AS IT ENTERS THE SECTION ASSEMBLY THEREBY REDUCING THERMAL STRESS ON INDIVIDUAL SECTIONS

WITHOUT THE USE OF EXTERNAL MIXING DEVICES. BOILER SUPPLY WATER TEMPERATURES, MEASURED ON THE SUPPLY MANIFOLD SHALL BE NO LESS THAN 130ºF. RETURN WATER COMING

BACK TO THE BOILER MAY BE NO LESS THAN 80ºF. SYSTEM PIPING SHALL BE SIZED FOR A MAXIMUM TEMPERATURE DIFFERENCE BETWEEN THE BOILER SUPPLY AND RETURN WATER OF 40ºF.

HOWEVER, A MAXIMUM DELTA T OF 80ºF ACROSS THE BOILER IS ALLOWABLE.

D. A SINGLE SUPPLY WATER MANIFOLD SHALL BE LOCATED AT THE REAR OF THE BOILER WITH EIGHT TAPINGS FOR THE INSTALLATION OF TEMPERATURE AND PRESSURE CONTROLS, GAUGES,

PROBE-TYPE LOW WATER CUT-OFFS, AND ELECTRONIC CONTROL SENSORS. A SINGLE TOP REAR RETURN CONNECTION SHALL BE CONSIDERED STANDARD EQUIPMENT.

E. BOILER SHALL BE FURNISHED AS A KNOCKED DOWN UNIT FOR FIELD ERECTION. SECTIONS SHALL BE ASSEMBLED USING PRECISION MACHINED CAST IRON PUSH NIPPLES.

F. CAST IRON BURNER SWING DOOR SHALL BE LINED WITH LIGHTWEIGHT REFRACTORY INSULATION AND SHALL HAVE REVERSIBLE HINGES, ALLOWING A MINIMUM OF 90° SWING TO THE LEFT OR

RIGHT SIDE OF BOILER, ALLOWING UNOBSTRUCTED ACCESS TO COMBUSTION CHAMBER AND FLUE PASSAGES. THE FLUE PASSAGES AND COMBUSTION CHAMBER SHALL BE ACCESSIBLE FROM

THE FRONT OF THE BOILER FOR CLEANING, AND FROM THE BACK OF THE BOILER TO VACUUM SOOT AND COMBUSTION RESIDUE FROM THE FIRESIDE.  REAR FLUE COLLECTOR, WITH TEST

TAPPING, SHALL BE CONSTRUCTED OF CAST IRON AND SHALL BE CONCEALED UNDER A HIGHLY INSULATED BOILER JACKET.

G. BOILER SHALL BE EQUIPPED WITH A FLANGE MOUNTED FLAME RETENTION TYPE BURNER. INPUT, OUTPUT AND COMBUSTION EFFICIENCY SHALL BE CERTIFIED TO EFFICIENCY TEST

PROCEDURES SPECIFIED IN I=B=R/BTS-2000. BOILER EFFICIENCIES MUST MEET ASHRAE 90.1 AND THE NATIONAL ENERGY POLICY ACT OF 1992 REQUIREMENTS & AHRI CERTIFIED.

H. BOILER SHALL BE CONSTRUCTED FOR 80 PSI WATER WORKING PRESSURE IN ACCORDANCE WITH THE ASME SECTION IV RULES FOR CONSTRUCTION OF HEATING BOILERS. INDIVIDUAL

SECTIONS SHALL HAVE BEEN SUBJECTED TO A HYDROSTATIC PRESSURE TEST OF 200 PSIG AT THE FACTORY BEFORE SHIPMENT AND THEY SHALL BE STAMPED OR CAST WITH THE ASME 'H'

SYMBOL.

I. THE BOILER SHALL BE PROVIDED WITH A HEAVY DUTY 20 GAUGE STEEL JACKET WITH MODULAR 4- INCH THICK INSULATION AND HAVE A RUST RESISTANT POWDER COAT FINISH. THE BOILER

JACKET SHALL CONTAIN A CONCEALED ELECTRICAL CHASE WAY FOR POWER AND LIMIT CIRCUIT WIRING WITHIN THE TOP JACKET PANELS, PROVIDING A CLEAN FINISHED LOOK WHEN THE

JACKET IS INSTALLED. INDIVIDUAL LIFT-OFF JACKET SIDE PANELS MAY BE INSTALLED AFTER SYSTEM PIPING AND ALLOW EASE OF ACCESS TO THE BOILER SECTIONS.

J. BOILER/BURNER UNITS SHALL INCLUDE BUT NOT BE LIMITED TO AS LISTED AS FOLLOWS:

*FOUR (4) “BOILER INSULATION

*BRASS BOILER WATER MIXING TUBE AS STANDARD

*ASME CSD1 BOILER COMPLIANT HOT WATER CONTROLS W/L4006E,751P-MT W/MOLEX PLUGS

            *FULL ACCESS BURNER SWING DOOR - WITH COVER PANELS 01921-01

*MANUAL DRAW UP KIT FOR KNOCKED DOWN ASSEMBLY  102008-02

*POLY BLOCK NIPPLE SETTERS 8052601

*ASSEMBLY FLOOR RAILS   102169-18

*4'' MOTORIZED ISOLATION VALVE

*OTHER STANDARD BOILER ITEMS

K. POWER FLAME OIL BURNER MODEL # C-3O W/2HP MOTOR FIRING - FIRING 25.3 GPH #2 OIL

*MOTOR VOLTAGE WILL BE 208-460/3

*BURNER ASME CSD1 CODE COMPLAINT WITH

*FULL MODULATION FIRING MODE WITH PROVEN LOW FIRE START

*BURNER MOUNTED CONTROL PANEL & CONTROL CIRCUIT TRANSFORMER 3 PHASE/1 PHASE

*EACH BURNER SUPPLIED WITH SBC INTEGRATED BOILER CONTROL SYSTEM TO PROVIDE

  BURNER COMMUNICATIONS WITH BMS SYSTEM

, *BURNER DIAGNOSTICS, BOILER PUMPS CONNECTION

*UNIVERSAL GATEWAY FOR BACNET

*OTHER STANDARD BURNER ITEMS

L. ALSO PROVIDED ONE (1) REMOTE MOUNTED BOILER/BURNER PANEL SYSTEM

*BURNHAM THERMAL SOLUTIONS CONDUCTOR PANEL SYSTEM

*LEAD LAG AND MODULATE TWO (2) BURNERS  & INDOOR/OUTDOOR RESET

*BACNET COMMUNICATIONS TO BMS,SYSTEM

*BOILER PUMP CONTROL

*SEE CONTRACT DRAWINGS/SCHEDULES FOR MORE EXACT DETAILS.

8.02    DOMESTIC HOT WATER BOILER & HOT WATER HEAT EXCHANGERS

A. BASE SPECIFIED AND SCHEDULED BOILER/BURNER UNIT SHALL BE AS ONE (1) BURNHAM “V9A”  SERIES BOILER,

MODEL # V906A- WO WITH A GROSS OUTPUT OF 808,000 BTU/HR AND ANET OUTPUT OF 606,000 BTU/HR, WHEN PROPERLY FIRED WITH #2 OIL OF 7.0 GPH AND A LISTED AHRI CERTIFIED

EFFICIENCY OF 85.5% COMBUSTION EFFICIENCY AND 82.4 THERMAL EFFICIENCY.   BOILER/BURNER UNIT SHALL PROVIDE HEATING FOR SUMMER DOMESTIC HOT WATER SYSTEM - SEE

CONTRACT DRAWINGS/SCHEDULES FOR MORE EXACT DETAILS.

A. ALTERNATE ACCEPTABLE BOILER MANUFACTURERS SHALL BE BUDERUS SERIES AND  DIDIETRICH SERIES TO MEET   OR EXCEED AHRI, I=B=R,  ETC…RATINGS & FEATURES. NO OTHERS SHALL BE CONSIDERED

B. BOILER TRIM - STANDARD INCLUDING A.S.M.E. APPROVED SAFETY RELIEF VALVE SET AT 50 PSI AND 3.5" INCH THERALTIMETER AND BURNER MOUNTING PLATE FOR THE HEREINAFTER SPECIFIED BURNER. FULL

MODULATION CONTROLLER AND OTHER ITEMS AS REQUIRED.

C. THE BOILER  SHALL ALSO HAVE (INSTALLING CONTRACTOR SUPPLIED), PROPERLY SIZED SHUNT PUMP SIZED TO BY-PASS UP TO 1/3 OF THE BOILER'S OUTPUT INTO A RETURN LINE OF EACH BOILER.  THIS PUMP

BY-PASS SYSTEM SHALL BE SUPPLIED AND INSTALLED VIA THE INSTALLING CONTRACTOR AND SHALL INCLUDE A FLOW SWITCH, THREE VALVE BY PASS, ISOLATION VALVES, PUMP, AND NECESSARY WIRING,

VALVES, PIPING, ETC... AS MAY BE REQUIRED FOR PROPER OPERATION AND MAINTENANCE.  THE BY-PASS PUMP OPERATION SHALL BE SO AS TO HAVE CONSTANT FLOW PRIOR TO BURNER OPERATION AND

INTERLOCKED WITH FLOW SWITCH. IT SHALL BE KNOW THAT BY PASS PIPING MAY ALSO BE CONSIDERED IF IT ALLOW S PROPER PROTECTION TO THE BOILER FROM THERMAL SHOCK.  THIS SHALL BE PROVIDED BY

THE INSTALLING CONTACTOR.  (SEE PIPING DIAGRAMS AND PUMP SCHEDULE FOR EXACT DETAILS.)

E.  BOILER UNIT SHALL INCLUDE BUT NOT BE LIMITED TO EQUIPMENT LISTED AS FOLLOWS:

         *ASSEMBLY FLOOR RAILS

         *BOILER COMPLIANT ASME CSD1 BOILER HOT WATER CONTROLS & L4006E, 751P-MT

          *BURNER MOUNTING PLATE WITH OBSERVATION PORT & BOILER REAR OBSERVATION PORT

          *TOP OR REAR FLUE OUTLET WITH MANUAL LOCKABLE DAMPER ASSEMBLY

          *LOW FIRE HOLD AQUASTAT L4006B & L4006A HIGH LIMIT

          *UNASSEMBLED SECTIONS

          *OTHER STANDARD BOILER ITEMS

F.  ASSOCIATED BURNER UNIT SHALL INCLUDE BUT NOT BE LIMITED TO AS LISTED AS FOLLOWS

      POWER FLAME OIL BURNER MODEL # C1-O W/1/3 HP MOTOR, FIRING 7.0 GPH #2 OIL

      *MOTOR VOLTAGE WILL BE 120/1/60

      *BURNER ASME CSD1 CODE COMPLAINT WITH REQUIRED ITEMS

      *FULL MODULATION FIRING MODE WITH PROVEN LOW FIRE START

      *BURNER MOUNTED CONTROL PANEL CONTROL FUSE AND STANDARD LIGHTS

      *CONTROL CIRCUIT TRANSFORMER 3 PHASE/1 PHASE

      *SAGE CONTROL FOR BMS COMMUNICATION TO BURNER

* BURNER COMMUNICATIONS WITH BMS SYSTEM

      *OTHER STANDARD BURNER ITEMS

G.   PROVIDED COMMERCIAL HOT WATER HEAT EXCHANGER SYSTEM CONSISTING OF:

        *TWO (2) BURNHAM - THERMAL SOLUTIONS H2OMAX UNITS

         *SEE CONTRACT DRAWINGS/SCHEDULES FOR MORE EXACT DETAILS

        *MODEL # H119  WITH 2”CONNECTIONS

        *RATED AT 99% THERMAL TRANSFER EFFICIENCY

        *HAVING 47.1 SQUARE FT HEATING SURFACE

        *PROVIDED WITH HONEYWELL L4080B AQUASTAT

         *OTHER STANDARD ITEMS

8.03 PUMPS (BASE MOUNTED)

A. FURNISH AND INSTALL BASE MOUNTED CENTRIFUGAL PUMPS AS SPECIFIED HEREIN AND AS MANUFACTURED BY ITT BELL & GOSSETT OR ACCEPTABLE EQUIVALENT.  PUMPS SHALL BE END SUCTION DESIGN WITH

BACK PULL OUT, CAPABLE OF BEARING AND SEAL SERVICE WITHOUT DISTURBING PIPING CONNECTIONS.  PUMPS SHALL BE SELECTED TO BE NON-OVERLOADING THROUGHOUT THE RANGE OF THE REQUIRED

IMPELLER DIAMETER.  PUMPS SHALL HAVE THE FOLLOWING FEATURES AND/OR ACCESSORIES:

1. PUMP VOLUTE AND MAIN BEARING HOUSING TO BE CONSTRUCTED OF CLOSE GRAINED CLASS 30 GREY CAST IRON.

2. PUMP CONSTRUCTION SHALL BE BRONZE-FITTED SUITABLE FOR A MAXIMUM WORKING PRESSURE OF 175 PSIG AT 225 DEGREES F.

3. WATER-TIGHT, SELF-LUBRICATING CERAMIC MECHANICAL SEALS, INTERNALLY FLUSHED.

4. PUMP AND MOTOR SHALL BE MOUNTED ON A HEAVY-DUTY FABRICATED STEEL BASEPLATE AND DIRECT CONNECTED THROUGH A FLEXIBLE COUPLER.

5. OSHA RATED COUPLING GUARD.

6. PUMP SHAFT TO BE SOLID ALLOY OR STAINLESS STEEL WITH BRONZE OR STAINLESS STEEL SHAFT SLEEVE.

7. ENTIRE UNIT FINISH PAINTED WITH A HIGH GRADE MACHINERY ENAMEL.

8. GREASE LUBRICATED BALL BEARINGS WITH REMOVABLE COVERS FOR INSPECTION.

9. ALL PUMPS SHALL BE FACTORY TESTED AND SPECIFIED GPM AND HEAD SHALL BE STAMPED ON THE UNIT NAMEPLATE.

10.ALL MOTORS TO BE OPEN DRIPPROOF, DESIGNED TO NEMA SPECS AND SHALL HAVE NOMINAL EFFICIENCIES AS DESCRIBED IN NEMA STANDARD MG-1, TABLE 12-C, UNLESS HIGHER EFFICIENCIES ARE

SPECIFIED HEREIN OR ELSEWHERE.

11.MOTORS 1 HP AND LARGER SHALL BE INVERTER DUTY PREMIUM EFFICIENCY TYPE EQUAL TO U.S.MOTORS “PREMIUM EFFICIENCY", RELIANCE "XE" OR GOULDS "E-PLUS".

12.SUCTION AND DISCHARGE PRESSURE GAUGE TAPS, PLUGGED.

13.ALL PUMPS TO BE ALIGNED, STARTED AND ADJUSTED BY A FACTORY AUTHORIZED SERVICE REPRESENTATIVE.

B. ACCEPTABLE MANUFACTURERS SHALL BE: BELL AND GOSSETT, TACO, ARMSTRONG, AURORA.

8.04 INLINE PUMPS

A. INLINE ECM PUMP WITH INTEGRAL VFD  (BELL & GOSSETT):

1. THE PUMPS SHALL BE A WET ROTOR INLINE PUMP, IN CAST IRON OR LEAD FREE BRONZE BODY CONSTRUCTION SPECIFICALLY DESIGNED FOR QUIET OPERATION. SUITABLE STANDARD OPERATIONS AT 230° F

AND 175 PSIG WORKING PRESSURE. THE PUMP INTERNALS SHALL BE CAPABLE OF BEING SERVICED WITHOUT DISTURBING PIPING CONNECTIONS.

2. THE PUMP INTERNALS SHALL BE CAPABLE OF BEING SERVICED WITHOUT DISTURBING PIPING CONNECTIONS.

3. PUMP SHALL BE EQUIPPED WITH A WATER-TIGHT SEAL TO PREVENT LEAKAGE.

4. PUMP VOLUTE SHALL BE OF A CAST IRON DESIGN FOR HEATING SYSTEMS OR LEAD FREE BRONZE FOR DOMESTIC WATER SYSTEMS. THE CONNECTION STYLE ON THE CAST IRON AND BRONZE PUMPS SHALL BE

FLANGED.

5. FLANGE TO FLANGE DIMENSION SHALL BE STANDARD BELL & GOSSETT BOOSTER SIZES SUCH AS 6-3/8”, 8-1/2”, 11-1/2”, AND 12”. FLANGE DIMENSIONS SHALL BE HVAC INDUSTRY STANDARD 2 OR 4 BOLTS SIZES.

6. MOTOR SHALL BE A SYNCHRONOUS, PERMANENT-MAGNET (PM) MOTOR AND TESTED WITH THE PUMP AS ONE UNIT. CONVENTIONAL INDUCTION MOTORS WILL NOT BE ACCEPTABLE.

7. EACH MOTOR SHALL HAVE AN INTEGRATED VARIABLE FREQUENCY DRIVE TESTED AS ONE UNIT BY THE MANUFACTURER.

8. INTEGRATED MOTOR PROTECTION SHALL BE VERIFIED BY UL TO PROTECT THE PUMP AGAINST OVER/UNDER VOLTAGE, OVER TEMPERATURE OF MOTOR AND/OR ELECTRONICS, OVER CURRENT, LOCKED ROTOR

AND DRY RUN (NO LOAD CONDITION).

9. PUMP SHALL HAVE MODBUS OR BACNET CONNECTIONS BUILT INTO THE VFD AS STANDARD OPTIONS.

10.ANALOG INPUTS, SUCH AS 0-10V AND 4-20MA, ARE STANDARD INPUTS BUILT INTO THE VFD.

11.PUMPS SHALL BE UL 778 LISTED AND BEAR THE UL LISTED MARK FOR USA AND CANADA WITH  ON-BOARD THERMAL OVERLOAD PROTECTION.

12.EACH PUMP SHALL BE FACTORY PERFORMANCE TESTED

BEFORE SHIPMENT.

13.ALL PUMPS TO BE ALIGNED, STARTED AND ADJUSTED BY A FACTORY AUTHORIZED SERVICE REPRESENTATIVE.

B. OPERATING MODES

1. PROPORTIONAL PRESSURE - THE DIFFERENTIAL PRESSURE WILL CONTINUOUSLY INCREASE OR DECREASE LONG A LINEAR CURVE BASED ON THE FLOW DEMAND.

2. CONSTANT PRESSURE - THE PUMP MAINTAINS A CONSTANT DIFFERENTIAL PRESSURE SET BY THE USER AT ANY FLOW DEMAND UNTIL THE MAXIMUM SPEED IS REACHED.

3. CONSTANT SPEED - THE PUMP MAINTAINS A CONSTANT SPEED AT ANY FLOW RATE

4. NIGHT SET BACK - THE PUMP WILL RECOGNIZE A 10°C WATER TEMPERATURE REDUCTION AND WILL SWITCH TO NIGHTTIME OPERATION.

5. T-CONSTANT - THIS CONTROL WILL USE A PI ALGORITHM TO VARY THE SPEED OF THE PUMP IN ORDER TO MAINTAIN A CONSTANT TEMPERATURE OF THE FLUID MEDIA.

6. DELTA-T CONSTANT - THIS CONTROL MODE WILL USE A PI ALGORITHM TO VARY THE SPEED OF THE PUMP IN ORDER TO MAINTAIN A CONSTANT DIFFERENTIAL TEMPERATURE BETWEEN THE BUILT-IN

TEMPERATURE SENSOR AND EXTERNAL TEMPERATURE SENSOR.

7. DELTA-P-T - THIS CONTROL MODE IS PAIRED WITH PROPORTIONAL OR CONSTANT PRESSURE MODE. THE NOMINAL DIFFERENTIAL PRESSURE SETPOINT WILL VARY ACCORDING TO THE FLUID

TEMPERATURE.\

8. DELTA-P-DELTA-T - THIS CONTROL MODE IS PAIRED WITH PROPORTIONAL OR CONSTANT PRESSURE MODE. THE NOMINAL DIFFERENTIAL PRESSURE SETPOINT WILL VARY ACCORDING TO THE

DIFFERENTIAL TEMPERATURE BETWEEN THE BUILT-IN TEMPERATURE SENSOR AND EXTERNAL TEMPERATURE SENSOR.

B. ACCEPTABLE MANUFACTURERS

1.  ACCEPTABLE MANUFACTURERS SHALL BE: BELL AND GOSSETT, TACO, ARMSTRONG,  AURORA.

PART 9    CONTROLS

9.01 NEW HEATING BOILER SYSTEM

A. THE NEW HEATING BOILER SYSTEM IS SUPPLIED WITH A PACKAGED BOILER SEQUENCING & MODULATING CONTROL SYSTEM.  THE BOILER CONTROLLER LINKS THE TWO BOILER BURNER CONTROL PANELS

TOGETHER TO PERFORM SEQUENCING, MODULATION, ROTATION OF LEAD BOILER, OUTDOOR AIR RESET, DOMESTIC HOT WATER PRODUCTION AND OTHER SYSTEM CONTROLS.  INSTALL THE BOILER CONTROLLER

ON THE WALL NEAR THE BOILERS, WHERE INDICATED.

1. CONNECT EACH BOILER TO THE CASCADE CONTROLLER WITH A DAISY CHAIN CAT5 CABLE FURNISHED WITH THE BOILERS.

2. INSTALL THE FURNISHED OUTDOOR AIR SENSOR AND CONNECT TO THE BOILER CONTROLLER.  INSTALL THE OUTDOOR AIR SENSOR ON THE OUTSIDE OF THE BUILDING, ON A NORTH EXPOSURE OUT OF DIRECT

SUNLIGHT.  PROVIDE A WEATHER SHIELD.  USE #18 TSP CABLE.

3. INSTALL THE FURNISHED DOMESTIC HOT WATER TANK SENSOR INTO THE NEW INDIRECT WATER HEATER TANKS AND CONNECT TO THE BOILER CONTROLLER.

4. INSTALL THE FURNISHED HOT WATER MAIN SUPPLY TEMPERATURE SENSOR INTO A SEPARABLE WELL ON THE MAIN HW SUPPLY HEADER AND CONNECT TO THE BOILER CONTROLLER.  USE CABLE AS

RECOMMENDED BY THE BOILER CONTROLLER MANUFACTURER.

5. CONNECT A BACNET MS/TP INTERFACE FROM THE NEW BOILER CONTROLLER TO THE EXISTING ALERTON DDC ENERGY MANAGEMENT & CONTROLS SYSTEM (EMCS.)  CONNECT A HARDWIRED DIGITAL OUTPUT

FROM THE EMCS TO “ENABLE” THE BOILER CONTROLLER AND HEATING BOILERS. ENGAGE ENVIRONMENTAL SYSTEMS CORP. (ESC) TO PERFORM ENERGY MANAGEMENT SYSTEMS WORK AND COORDINATION.

6. CONNECT WIRING FROM THE BOILER CONTROLLER TO THE MOTORIZED ISOLATION VALVES ON EACH BOILER'S WATER INLET.

B. THE PACKAGED BOILER CONTROLLER SHALL CONTROL THE MAIN HEATING BOILERS ONLY (BOILERS #1 & #2.)  THESE SHALL BE DESIGNATED AS “WINTER MODE”, RELATIVE TO DOMESTIC WATER HEATING.  DURING

WINTER MODE, THE MAIN HEATING BOILERS SHALL SUPPLY HEATING HOT WATER TO THE INDIRECT DOMESTIC WATER HEATERS AS WELL AS TO THE SPACE HEATING LOADS.  IN”SUMMER MODE”, THE MAIN

HEATING BOILERS ARE DISABLED BY EITHER AUTOMATIC NO-LOAD SHUTDOWN OR MANUAL SELECTION OF SUMMER MODE.  IN SUMMER MODE, THE DOMESTIC WATER HEATING BOILER (BOILER #3) SHALL BE

ENABLED AND USED TO GENERATE DOMESTIC HOT WATER IN THE INDIRECT WATER HEATERS.

C. THE BUILDING HAS TWO DISTINCT HEATING HOT WATER DISTRIBUTION SYSTEMS:  PUMPS P-3 AND P-4, OPERATING IN PARALLEL,  SUPPLY HEATING HOT WATER TO THE EXISTING AIR HANDLING UNITS.  PUMPS P-5

AND P-6, OPERATING IN PARALLEL, SUPPLY HEATING HOT WATER TO THE RADIATION AND OTHER HEATERS THROUGHOUT THE BUILDING, WITH THEIR SPEED CONTROLLED BY A DIFFERENTIAL STATIC PRESSURE

CONTROLLER.  PUMPS P-3 AND P-4 OPERATE AT CONSTANT SPEED AS THE AHU CONTROL VLAVES ARE 3 WAY.  THE NEW VFDS SHALL BE USED FOR SOFT STARTING AND BALANCING PURPOSES.  A SEPARATE PAIR

OF PUMPS, P-1 AND P-2 ARE USED TO SUPPLY HEATING WATER TO THE INDIRECT WATER HEATERS.

B. THE BOILER CONTROLLER SHALL CONTROL HOT WATER SYSTEM SUPPLY TEMPERATURE ON A RESET SCHEDULE BASED ON OUTDOOR AIR TEMPERATURE.  AT 0⁰F OUTSIDE, THE HEATING WATER TEMPERATURE

SHALL BE 180⁰F.  AT 60⁰F OUTSIDE, THE HEATING WATER TEMPERATURE SHALL BE 140⁰F.  ADJUST RESET CURVES AS REQUIRED TO ACHIEVE BUILDING COMFORT AT THE LOWEST POSSIBLE SETTINGS TO ACHIEVE

THE HIGHEST BOILER THERMAL EFFICIENCY.  DO NOT SET LOW END OF SUPPLY TEMPERATURE LESS THAN 140⁰F TO MINIMIZE RISK OF FLUE GAS CONDENSATION.

C. WHEN THE DOMESTIC HOT WATER COMMAND IS ON, ENABLE THE WATER HEATER'S LEAD BOILER WATER PUMP (P-1 OR P-2) AND ALLOW BOILER HEATING TEMPERATURE TO RUN TO 180⁰F, OVERRIDING THE

OUTDOOR RESET SETPOINT.

D. ROTATE THE LEAD BOILER WEEKLY.

E. ALLOW MULTIPLE BOILER OPERATION AND PARALLEL /UNISON MODULATION OF BOILERS' CAPACITY FOR IMPROVED SYSTEM EFFICIENCY.

9.02 NEW SUMMER DHW BOILER SYSTEM

A. THE SYSTEM IS PROVIDED WITH A NEW “SUMMER BOILER” SOLELY FOR THE PRODUCTION OF DOMESTIC HOT WATER WHEN THERE IS NO HEATING LOADS IN THE BUILDING.  THIS IS A CONVENTIONAL CAST

IRON, OIL FIRED HOT WATER BOILER.

1. CONNECT EACH BOILER TO THE CASCADE CONTROLLER WITH A DAISY CHAIN CAT5 CABLE FURNISHED WITH THE BOILERS.

2. INSTALL THE FURNISHED OUTDOOR AIR SENSOR AND CONNECT TO THE BOILER CONTROLLER.  INSTALL THE OUTDOOR AIR SENSOR ON THE OUTSIDE OF THE BUILDING, ON A NORTH EXPOSURE OUT OF DIRECT

SUNLIGHT.  PROVIDE A WEATHER SHIELD.  USE #18 TSP CABLE.

9.03 EXISTING COMBUSTION AIR FAN

A. EXISTING COMBUSTION AIR FAN SHALL BE ENABLED UPON COMMAND FROM EACH (ANY) OF THE TWO HEATING BOILERS OR THE DOMESTIC HOT WATER (SUMMER) BOILER.  THE ENERGY MANAGEMENT SYSTEM

SHALL MONITOR FAN OPERATION AND SHALL DISABLE OIL BURNER OPERATION IF FAN IS NOT PROVED “ON”, AND INTAKE DAMPER PROVED OPEN.

B. THE FAN SHALL BE FURNISHED WITH A BOILER ROOM PRESSURE CONTROLLER AND AN ECM MOTOR TO CONTROL THE BOILER ROOM TO A POSITIVE PRESSURE (+0.02” WC) AUTOMATICALLY TO MAINTAIN POSITIVE

SUPPLY OF COMBUSTION AIR.

9.04 SEQUENCE OF OPERATION

BOILER PLANT ENABLE CONTROLS

1. THE BAS SHALL PROVIDE 3-POSITION SELECTOR SWITCH WITH INDICATOR LIGHT TO ENABLE WINTER BOILER PLANT MODE OR SUMMER BOILER PLANT MODE OR OFF MODE.  EACH MODE SHALL BE CLEARLY

LABELED.

WINTER BOILER PLANT CONTROL SEQUENCE:

2. BAS SHALL FULLY OPEN B-1 ISOLATION VALVE WHEN B-1 IS COMMANDED TO OPERATE.  IF VALVE POSITION DOES NOT MATCH COMMAND, BOILER SHALL NOT OPERATE AND ALARM SHALL BE ISSUED TO BAS

FRONT-END.

3. BAS SHALL FULLY OPEN B-2 ISOLATION VALVE WHEN B-2 IS COMMANDED TO OPERATE.  IF VALVE POSITION DOES NOT MATCH COMMAND, BOILER SHALL NOT OPERATE AND ALARM SHALL BE ISSUED TO BAS

FRONT-END.

4. BAS SHALL COMMAND COMBUSTION AIR FAN TO RUN AND INTAKE DAMPER TO FULLY OPEN WHEN BOILER IS COMMANDED TO OPERATE.  IF FAN OPERATION OR DAMPER ACTUATOR POSITION DOES NOT MATCH

THE COMMAND, BOILER SHALL BE COMMANDED OFF AND ALARM ISSUED TO FRONT END.

5. BAS SHALL MONITOR FUEL PUMPING SYSTEM VIA CURRENT SWITCH

6. ON TWO (2) THREE-WAY BUTTERFLY VALVES, BAS SHALL COMMAND B-1/B-2 3-WAY VALVE PORT TO FULLY OPEN AND COMMAND B-3 3-WAY VALVE PORT TO FULLY CLOSE.

7. THE LEAD BOILER SHALL BE ROTATED BASED UPON RUNTIME AND A PRE-DETERMINED TIME RANGE.  PRIMARY BOILER SHALL OPERATE INDEPENDENTLY UP 70% CAPACITY.  ABOVE 70% PRIMARY BOILER

CAPACITY, BAS SHALL ENABLE STANDBY BOILER.  BOILER MANUFACTURED SUPPLIED CONTROLLER SHALL RAMP THE STANDBY BOILER UP TO 35% CAPACITY AND LEAD BOILER SHALL RAMP DOWN TO 35%

CAPACITY.  BOTH BOILERS SHALL RAMP UP AND DOWN WITH EQUAL CAPACITY AS REQUIRED TO MAINTAIN SET POINT.  BOILER SHALL UNLOAD FROM DUAL OPERATING TO SINGLE OPERATING WHEN THE

COMBINED CAPACITY DECREASES BELOW 40%.

8. BAS SHALL PROVIDE BOILER MANUFACTURER CONTROL SUPPLY WATER TEMPERATURE SETPOINT VIA HARD WIRED CONTROL SIGNAL.

9. BAS SHALL MONITOR BOILER MANUFACTURER CONTROL ALARM VIA BOTH BACNET INTERFACE AND HARD-WIRED CONTROL SIGNAL

       10.  THE BAS SHALL PROVIDE HARD WIRED TEMPERATURE SENSORS ON DOMESTIC HOT WATER TANKS.  BOILER CONTROLLER OPERATE P-1 (OPERATING) AND P-2 (STANDBY) THROUGH DOMESTIC HOT WATER 
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MECHANICAL, PLUMBING AND ELECTRICAL SPECIFICATIONS CONTINUATION

11.   BAS SHALL ENABLE THE P-3 AND P-4 PUMPING SYSTEM INTO HEATING MODE AND COMMAND THE PUMPS TO RUN CONTINUOUSLY. IF EITHER PUMP STATUS DOES NOT MATCH THE 

     COMMANDED   VALUE, THAT   PUMPS SHALL BE COMMANDED OFF AND AN ALARM SHALL BE GENERATED AT THE OPERATOR WORKSTATION,

         12.   BAS SHALL ENABLE THE P-5 AND P-6 PUMPING SYSTEM INTO HEATING MODE AND COMMAND THE PUMP CONTROL SEQUENCE AS FOLLOWS:

a. THE LEAD PUMP SHALL BE ROTATED BASED UPON RUNTIME AND A PRE-DETERMINED TIME RANGE.  LEAD PUMP SHALL OPERATE INDEPENDENTLY UP 70% CAPACITY.  ABOVE 70% LEAD

PUMP CAPACITY, BAS SHALL ENABLE STANDBY PUMP.  BAS SHALL RAMP THE STANDBY PUMP UP TO 35% CAPACITY AND LEAD BOILER SHALL RAMP DOWN TO 35% CAPACITY.  BOTH PUMPS

SHALL RAMP UP AND DOWN WITH EQUAL CAPACITY AS REQUIRED TO MAINTAIN SET POINT.  PUMPS SHALL UNLOAD FROM DUAL OPERATING TO SINGLE OPERATING WHEN THE COMBINED

CAPACITY DECREASES BELOW 50%.

b. IF LEAD PUMP STATUS DOES NOT MATCH THE COMMANDED VALUE, AN ALARM SHALL BE GENERATED AT THE OPERATOR WORKSTATION, THE LEAD PUMP SHALL BE COMMANDED OFF, AND

THE STAND-BY PUMP SHALL BE COMMANDED ON. IF STAND-BY PUMP STATUS DOES NOT MATCH THE COMMANDED VALUE, AN ALARM SHALL BE GENERATED AT THE OPERATOR

WORKSTATION, THE STANDBY PUMP SHALL BE COMMANDED OFF, AND THE LEAD PUMP SHALL BE COMMANDED ON.

c. THE HOT WATER SYSTEM SHALL BE CONTROLLED TO MAINTAIN THE DESIGN PRESSURE SETPOINT FOR THE SYSTEM AS DETERMINED BY THE TAB.

SUMMER BOILER PLANT CONTROL SEQUENCE:

11. BAS SHALL COMMAND COMBUSTION AIR FAN TO RUN AND INTAKE DAMPER TO FULLY OPEN WHEN BOILER IS COMMANDED TO OPERATE.  IF FAN OPERATION OR DAMPER ACTUATOR POSITION DOES

NOT MATCH THE COMMAND, BOILER SHALL BE COMMANDED OFF AND ALARM ISSUED TO FRONT END.

12. BAS SHALL MONITOR FUEL PUMPING SYSTEM VIA CURRENT SWITCH.

13. ON TWO (2) THREE-WAY BUTTERFLY VALVES, BAS SHALL COMMAND B-3 3-WAY VALVE PORT TO FULLY OPEN AND COMMAND B-1/B-2 3-WAY VALVE PORT TO FULLY CLOSE.

14. ON A CALL FOR DOMESTIC HOT WATER, PRIMARY PUMP P-7 IS ACTIVATED, AND BOILER B-3 IS FIRED.  WHEN BOILER WATER TEMPERATURE REACHES 160 DEGREES, PUMP P-1 IS ACTIVATED.  ON

FAILURE OF PUMP P-1, PUMP P-2 IS ACTIVATED, P-1 IS ALARMED.  WHEN SET POINT TEMPERATURE IS REACHED, PUMP P-1, PUMP P-7 AND BOILER B-3 ARE DEACTIVATED.

15. ALTERNATE P-1 AND P-2 LEAD POSITION

16. THE BAS SHALL MANUALLY INDEX BOILERS B-1 AND B-2, PUMPS P-3,4,5,6 TO OFF/DISABLE MODE

PART 10    ELECTRICAL WORK

10.01REFERENCES

A. THIS SECTION COVERS THE GENERAL REQUIREMENTS FOR ELECTRICAL WORK; EXAMINE ALL CONTRACT DRAWINGS AND ALL OTHER SECTIONS OF THE SPECIFICATIONS FOR ADDITIONAL WORK

RELATED TO THE WORK OF THIS DIVISION.

10.02SCOPE

A. PROVIDE LABOR, MATERIALS, SERVICES, EQUIPMENT AND TRANSPORTATION NECESSARY FOR COMPLETE AND OPERATIONAL ELECTRICAL SYSTEMS AS INDICATED ON CONTRACT DRAWINGS AND

SPECIFIED HEREIN, INCLUDING BUT NOT LIMITED TO FOLLOWING:

1. ELECTRICAL DEMOLITION AS INDICATED ON DEMOLITION PLANS

2. MODIFICATIONS TO SERVICE EQUIPMENT AND DISTRIBUTION SYSTEM, INCLUDING:

a. DISCONNECT, MAKE SAFE AND RECONNECT MECHANICAL EQUIPMENT.

b. MODIFICATIONS TO EXISTING PANELBOARDS

c. CONDUITS, WIRES AND CABLES

d. FEEDERS AND BRANCH CIRCUITS

e. CIRCUIT BREAKERS

f. DISCONNECTS

g. POWER AND CONTROL WIRING

h. WIRING DEVICES

i. FURNISH AND INSTALL NEW ELECTRICAL EQUIPMENT AS SCHEDULED AND DETAILED.

3. REMOVAL AND REPLACEMENT OF EXISTING CIRCUIT BREAKERS, MODIFICATIONS TO FEEDER CONDUITS, WIRES, DISTRIBUTION EQUIPMENT, BRANCH WIRING, ALARM SYSTEMS, ETC., AS SHOWN

AND REQUIRED TO ACCOMMODATE ALTERATION WORK.

10.03 GUARANTEE

A. FURNISH STANDARD MANUFACTURERS' GUARANTEES FOR WORK UNDER THIS DIVISION.  SUCH GUARANTEES SHALL BE IN ADDITION TO, AND NOT IN LIEU OF, OTHER LIABILITIES UNDER THE LAW

OR BY OTHER PROVISIONS OF THE CONTRACT DOCUMENTS.

B. MATERIALS, EQUIPMENT AND WORKMANSHIP SHALL CARRY THE STANDARD WARRANTY AGAINST DEFECTS IN MATERIAL AND WORKMANSHIP.  FAILURE WHICH MAY DEVELOP DUE TO DEFECTIVE

OR IMPROPER MATERIAL, EQUIPMENT, WORKMANSHIP OR DESIGN SHALL BE MADE GOOD, FORTHWITH, BY AND AT THE EXPENSE OF THE CONTRACTOR, INCLUDING DAMAGE DONE TO AREAS,

MATERIALS AND OTHER SYSTEMS RESULTING FROM THIS FAILURE.

C. GUARANTEE PERIOD SHALL EXTEND MINIMUM OF ONE YEAR FROM DATE OF ACCEPTANCE OF PROJECT BY OWNER.

10.04 EXAMINATION OF SITE AND CONTRACT DOCUMENTS

A. BEFORE SUBMITTING PRICES OR BEGINNING WORK, THOROUGHLY EXAMINE THE SITE AND THE CONTRACT DOCUMENTS.  NO CLAIM FOR EXTRA COMPENSATION WILL BE RECOGNIZED IF

DIFFICULTIES ARE ENCOUNTERED WHICH WOULD HAVE BEEN REVEALED BY EXAMINATION OF SITE CONDITIONS AND CONTRACT DOCUMENTS PRIOR TO EXECUTING CONTRACT.

B. WHERE DISCREPANCIES OCCUR WITHIN CONTRACT DOCUMENTS, NOTIFY ENGINEER, IN WRITING, OF DISCREPANCY AND REQUEST CLARIFICATION.  UNTIL NOTIFIED OF ENGINEER'S DECISION,

INCLUDE ITEM OR ARRANGEMENT OF BETTER QUALITY, GREATER QUANTITY OR HIGHER COST IN CONTRACT PRICE.

10.05 CODES AND STANDARDS

A. LATEST APPLICABLE VERSIONS OF STANDARDS, SPECIFICATIONS AND TESTS OF FOLLOWING TECHNICAL SOCIETIES, ORGANIZATIONS AND GOVERNMENTAL BODIES, AND AS REFERENCED IN

CONTRACT DOCUMENTS, ARE HEREBY MADE PART OF CONTRACT DOCUMENTS.

1. IES: ILLUMINATING ENGINEERING SOCIETY.

2. NEC: NATIONAL ELECTRICAL CODE.

3. ANSI: AMERICAN NATIONAL STANDARDS INSTITUTE.

4. ASTM: AMERICAN SOCIETY FOR TESTING AND MATERIALS.

5. IEEE: INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS.

6. NEMA: NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION.

7. NETA: NATIONAL ELECTRICAL TESTING ASSOCIATION

8. NFPA: NATIONAL FIRE PROTECTION ASSOCIATION

9. OSHA: OCCUPATIONAL SAFETY AND HEALTH  ADMINISTRATION.

10. UL: UNDERWRITERS LABORATORIES.

11. CODE: CODES AND REGULATIONS OF THE FEDERAL, STATE AND LOCAL GOVERNMENTS AND OF UTILITY COMPANIES HAVING JURISDICTION, AS APPROPRIATE.

10.06 PERMITS, LAWS, ORDINANCES, CODES AND STANDARDS

A. OBTAIN AND PAY FOR ELECTRICAL PERMITS, INSPECTIONS, LICENSES AND CERTIFICATES REQUIRED FOR WORK UNDER THIS DIVISION.

B. COMPLY WITH LAWS, ORDINANCES, RULES AND REGULATIONS OF LOCAL, STATE AND FEDERAL AUTHORITIES HAVING JURISDICTION; RULES AND REGULATIONS OF NATIONAL BOARD OF FIRE

UNDERWRITERS, NATIONAL ELECTRICAL CODE AND LOCAL UTILITY COMPANIES.  PAY UTILITY COMPANY BACKCHARGES.

C. CONTRACT DOCUMENTS SHALL GOVERN WHENEVER THEY ARE MORE STRINGENT THAN CODE REQUIREMENTS.

10.07 UNDERWRITERS LABORATORIES LABELS

A. ELECTRICAL EQUIPMENT, MATERIALS AND COMPONENTS, FOR WHICH THERE ARE LISTINGS IN UL PRODUCT DIRECTORIES, SHALL BEAR UL LABELS.

10.08GENERAL PRODUCT REQUIREMENTS

A. PRODUCTS SHALL BE UNDAMAGED AND UNUSED AT TIME OF INSTALLATION AND SHALL BE COMPLETE WITH ACCESSORIES, TRIM, FINISH, SAFETY GUARDS AND OTHER DEVICES AND DETAILS

NEEDED FOR COMPLETE INSTALLATION AND FOR INTENDED USE.

B. WHERE AVAILABLE, PRODUCTS SHALL BE STANDARD PRODUCTS OF TYPES WHICH HAVE BEEN PRODUCED AND USED PREVIOUSLY AND SUCCESSFULLY ON OTHER PROJECTS AND IN SIMILAR

APPLICATIONS.

C. LABELS AND STAMPS WHICH ARE REQUIRED FOR OBSERVATION AFTER INSTALLATION SHALL BE LOCATED ON ACCESSIBLE SURFACES WHICH, IN OCCUPIED SPACES, ARE NOT CONSPICUOUS.

OTHER LABELS AND STAMPS SHALL BE LOCATED ON CONCEALED SURFACES.

10.09 ARRANGEMENT OF WORK

A. CONTRACT DRAWINGS ARE DIAGRAMMATIC AND INDICATE GENERAL ARRANGEMENT OF THE WORK.  COORDINATE WITH EXISTING CONDITIONS AND OTHER TRADES FOR EXACT EQUIPMENT

LOCATIONS.  IF EXACT LOCATION IS NOT GIVEN, OBTAIN INFORMATION FROM ENGINEER.  VERIFY MEASUREMENTS IN FIELD.  BASE MEASUREMENTS ON ENGINEER'S ESTABLISHED BENCHMARKS.

B. INSTALL WORK AS CLOSELY AS POSSIBLE TO LAYOUTS SHOWN CONTRACT DRAWINGS.  MODIFY WORK AS NECESSARY TO:

1. PROVIDE MAXIMUM POSSIBLE HEADROOM AND SPACE CLEARANCE ON EACH SIDE.

2. PROVIDE ADEQUATE CLEARANCE AND READY ACCESS TO ALL PARTS OF THE WORK, FOR INSPECTION, OPERATION, SAFE MAINTENANCE AND REPAIR, AND CODE CONFORMANCE.

3. COORDINATE AND ARRANGE WORK TO AVOID CONFLICTS WITH WORK OF OTHER TRADES AND AS NEEDED FOR SATISFACTORY SPACE CONDITIONS SHOWN ON COORDINATION DRAWING

SUBMITTALS.

4. WHERE SPACE APPEARS INADEQUATE, CONSULT ENGINEER BEFORE PROCEEDING WITH INSTALLATION.

C. WORK SHALL PRESENT A NEAT COORDINATED APPEARANCE.

10.10COORDINATION

A. EXAMINE CONTRACT DOCUMENTS AND COORDINATE WITH CONTRACTOR AND OTHER TRADES AS NECESSARY TO FACILITATE THE PROGRESS OF THE WORK.

B. EACH TRADE SHALL KEEP CONTRACTOR AND OTHER TRADES FULLY INFORMED AS TO SHAPE, SIZE, AND LOCATIONS OF OPENINGS, CHASES, EQUIPMENT AND PANELS REQUIRED, WITH

SUFFICIENT ADVANCE NOTICE SO THAT COORDINATION MAY BE COMPLETED IN ADVANCE.  IF INFORMATION IS NOT FURNISHED IN PROPER AND TIMELY FASHION, THE TRADE INVOLVED SHALL DO

OWN CUTTING AND PATCHING OR HAVE SAME DONE BY CONTRACTOR, WITHOUT ADDITIONAL COST TO OWNER.

C. DO NOT INSTALL A SYSTEM UNTIL CRITICAL COMPONENTS OF SYSTEM AND RELATED SYSTEMS HAVE BEEN COORDINATED AND APPLICABLE SHOP DRAWINGS HAVE BEEN ACCEPTED.

10.11 WORKMANSHIP

A. WORK COVERED UNDER THIS DIVISION SHALL BE CONSTRUCTED AND FINISHED IN EVERY RESPECT IN A WORKMANLIKE AND SUBSTANTIAL MANNER.

B. EQUIPMENT AND MATERIALS SHALL BE NEW, OF FIRST QUALITY, SELECTED AND ARRANGED TO FIT PROPERLY INTO SPACES INDICATED.

C. IT IS NOT INTENDED THAT CONTRACT DRAWINGS SHOW EVERY WIRE, CONDUIT, BOX FITTING AND APPURTENANCE; HOWEVER, PROVIDE SUCH PARTS AS MAY BE NECESSARY TO COMPLETE THE

SYSTEMS IN ACCORDANCE WITH THE BEST TRADE PRACTICE AND CODE REQUIREMENTS AND TO THE SATISFACTION OF THE ENGINEER.

D. OBTAIN DETAILED INFORMATION FROM MANUFACTURER AS TO PROPER METHODS FOR INSTALLATION AND CONNECTIONS.  THIS INCLUDES SUCH TESTS AS EQUIPMENT MANUFACTURER

RECOMMENDS.

1. UNLESS SPECIFICALLY INDICATED OTHERWISE ON CONTRACT DOCUMENTS, EQUIPMENT AND MATERIALS SHALL BE INSTALLED IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS.

2. NOTIFY ENGINEER OF CONFLICTS BETWEEN MANUFACTURER'S RECOMMENDATIONS AND CONTRACT DOCUMENTS REQUIREMENTS, AND REQUEST CLARIFICATION BEFORE PROCEEDING WITH

INSTALLATION.

10.12OPERATION OF SERVICES AND UTILITIES

A. DURING THE CONSTRUCTION PERIOD AND UNTIL FINALLY INSPECTED, TESTED AND ACCEPTED, MAINTAIN NEW SERVICES AND UTILITIES.

B. SHUTDOWN OF EXISTING SERVICES AND UTILITIES SHALL, WITHOUT EXCEPTION, BE COORDINATED WITH THE PROPER UTILITY AND WITH THE OWNER AS TO DATE, TIME OF DAY, AND DURATION.

1. NOTIFY ENGINEER AND OWNER OF ESTIMATED DURATION OF SHUTDOWN PERIOD AT LEAST FIVE DAYS IN ADVANCE OF DATE WHEN SHUTDOWN IS PROPOSED.  APPROVAL OF SHUTDOWN SHALL BE

OBTAINED FROM PROPER UTILITY AND OWNER, BEFORE ANY SERVICE IS INTERRUPTED.

2. WORK DURING SHUTDOWN PERIOD SHALL BE ARRANGED FOR CONTINUOUS PERFORMANCE, INCLUDING OVERTIME IF REQUIRED, TO ENSURE THAT EXISTING OPERATING SERVICES WILL BE SHUT

DOWN ONLY FOR TIME ACTUALLY NECESSARY TO COMPLETE CONNECTIONS.

3. UNLESS NOTED OTHERWISE, SHUTDOWN PERIODS SHALL OCCUR WHILE THE FACILITY IS CLOSED TO THE PUBLIC. CONTRACTOR SHALL INCLUDE OVERTIME HOURS FOR SHUTDOWNS IN HIS BID

PRICE.

10.13PROTECTION

A. CONTRACTOR SHALL BE RESPONSIBLE FOR WORK AND EQUIPMENT UNTIL FULLY INSPECTED, TESTED AND ACCEPTED.  CAREFULLY STORE MATERIALS AND EQUIPMENT WHICH ARE NOT

IMMEDIATELY INSTALLED AFTER DELIVERY TO SITE.  CLOSE OPEN ENDS OF WORK WITH TEMPORARY COVERS OR PLUG DURING CONSTRUCTION TO PREVENT ENTRY OF OBSTRUCTING MATERIAL

OR DAMAGING WATER.

B. PROTECT WORK AND MATERIAL OF OTHER TRADES FROM DAMAGE THAT MIGHT BE CAUSED BY ELECTRICAL WORK AND MAKE GOOD DAMAGE THUS CAUSED.

10.14 IDENTIFICATION

A. NUMBER EQUIPMENT ACCORDING TO DESIGNATIONS USED IN CONTRACT DOCUMENTS. FURNISH DIRECTORY INDICATING NUMBER, LOCATION AND USE OF EACH ITEM.  AFTER FINISH PAINTING IS

COMPLETED, APPLY IDENTIFICATION STENCILS AND LABELS WITH LETTERING 1-1/2" HIGH.

B. MANUFACTURER'S NAMEPLATE, NAME, TRADEMARK AND ADDRESS SHALL BE ATTACHED PERMANENTLY TO EQUIPMENT AND MATERIAL FURNISHED UNDER THIS DIVISION.  NAMEPLATE SHOWING

DISTRIBUTOR OR CONTRACTOR WILL NOT BE PERMITTED.

C. APPLY NAMEPLATES TO ALL NEW ELECTRICAL DISTRIBUTION PANELS WHERE LABELS ARE PRESENTLY NOT AFFIXED.  NAME PLATES SHALL BE ENGRAVED LAMICOID, SIZED AS FOLLOWS, WITH

WHITE LETTERS ON BLACK BACKGROUND, UNLESS OTHERWISE SPECIFIED OR REQUESTED.  MATCH EXISTING WHERE IN PLACE.

1. NAMEPLATES ON STARTERS AND OTHER SWITCHES AND DEVICES: MINIMUM OF 3/4" BY 2- 1/2" SIZE WITH LETTERS NOT LESS THAN 1/4" HIGH.  LABELS ON DISCONNECTS AND STARTERS SHALL

INDICATE THE TAG NUMBER OF THE PIECE OF EQUIPMENT SERVED AND THE PANEL AND CIRCUIT NUMBER OF THE SOURCE POWER.

D. EVERY BRANCH CIRCUIT, AT THE RECEPTACLE, FLOOR BOX, WALL BOX, DISCONNECT SWITCH OR OTHER TERMINATION SHALL BE PROVIDED WITH A TYPED LABEL ADHERED TO IT INDICATING THE

SOURCE PANEL AND CIRCUIT BREAKER NUMBER(S) OF THE CIRCUIT FEEDING IT.

E. PROVIDE UPDATED CIRCUIT DIRECTORIES IN THE MAIN DISTRIBUTION PANEL MDP AND IN THE BOILER ROOM PANEL BR.

10.15 ACCESS

A. LOCATE EQUIPMENT WHICH MUST BE SERVICED, INCLUDING MOTOR STARTERS, SWITCHES, PANELS AND JUNCTION BOXES, IN ACCESSIBLE LOCATIONS AND WITH PROPER WORKING

CLEARANCES IN ACCORDANCE WITH NEC TABLE 110.26(A)(1).

10.16BASES AND SUPPORTS

A. EQUIPMENT SHALL BE SECURELY ATTACHED TO BUILDING STRUCTURE IN ACCEPTABLE MANNER.  ATTACHMENTS SHALL BE OF STRONG AND DURABLE NATURE, AS DETERMINED BY ENGINEER..

10.17TESTS

A. FURNISH LABOR, MATERIALS, INSTRUMENTS, SUPPLIES AND SERVICES NECESSARY FOR TESTING REQUIRED UNDER THIS DIVISION.  CORRECT ALL DEFECTS APPEARING DURING TESTS AND

REPEAT TESTS UNTIL NO DEFECTS ARE DISCLOSED.  FINAL TESTS SHALL BE MADE IN ENGINEER'S PRESENCE.

B. EACH PIECE OF ELECTRICAL EQUIPMENT, INCLUDING LIGHTING FIXTURES, MOTORS AND CONTROLS SHALL BE OPERATED CONTINUOUSLY FOR MINIMUM TEST PERIOD OF ONE HOUR.

C. PERFORM TESTS REQUIRED BY LEGAL AUTHORITIES AND BY AGENCIES HAVING JURISDICTION OVER THIS WORK.

D. UPON COMPLETION OF TESTS, DEMONSTRATE THE FOLLOWING:

1. EQUIPMENT IS INSTALLED AND OPERATING IN ACCORDANCE WITH MANUFACTURER'S SPECIFICATIONS AND INSTRUCTIONS AND WITH CONTRACT DOCUMENTS.

2. SYSTEMS ARE OPERATING AS SPECIFIED.

3. SYSTEMS ARE PROPERLY CLEANED AND FREE OF CONTAMINANTS.

4. SYSTEMS ARE PROPERLY PHASE BALANCED.

5. CIRCUITS AND MOTORIZED EQUIPMENT ARE EQUIPPED WITH PROPER OVERLOAD PROTECTION AND ARE NOT OPERATING UNDER OVERLOAD.

6. INSTRUMENTS ARE RECORDING PROPERLY.

10.18 DEMOLITION:  IMPACT ON EXISTING SYSTEMS

A. MAJOR CHANGES TO EXISTING BUILDING SPACES HAVE BEEN SHOWN ON CONTRACT DRAWINGS; MINOR CHANGES HAVE NOT BEEN SHOWN.  CONTRACTOR SHALL ANTICIPATE THAT THERE WILL

BE NUMEROUS MINOR CHANGES INCLUDING:

1. RELOCATION OF SMALL CONDUITS.

2. REMOVAL OF EXISTING CONDUIT, CABLE, ETC.

B. DISCONNECT ELECTRICAL CONNECTIONS TO EXISTING EQUIPMENT WHICH IS TO BE REMOVED OR RELOCATED, INCLUDING MOTORS, PANELBOARDS AND LIGHT FIXTURES.

C. MECHANICAL SYSTEM EQUIPMENT SHALL BE RELOCATED OR REMOVED UNDER DIVISION 15, MECHANICAL WORK.

D. REMOVE, STORE AND RELOCATE ELECTRICAL EQUIPMENT DESIGNATED TO BE RELOCATED AND REUSED.

E. EXISTING CONDUIT WHICH IS EMBEDDED IN FLOORS OR WALLS NOT BEING DEMOLISHED AND WHICH IS NO LONGER USED SHALL BE CUT OFF AT FLOOR OR WALL SURFACE.  FINISH OF FLOOR OR

WALL SHALL BE ADJUSTED BY APPROPRIATE TRADE TO FORM A SMOOTH AND AESTHETICALLY PLEASING SURFACE.

F. EXISTING CONDUIT, WIRE, EQUIPMENT OR COMPONENTS WHICH ARE TO REMAIN AND WHICH ARE DISTURBED OR DAMAGED DURING CONSTRUCTION SHALL BE REPLACED WITH APPROPRIATE

NEW MATERIALS, EQUIPMENT OR COMPONENTS AT NO EXTRA COST TO OWNER.

G. CIRCUITS TO EQUIPMENT WHICH IS TO REMAIN SHALL BE REROUTED OR REPLACED, AS REQUIRED.

H. IF EQUIPMENT OR CONDUIT AND WIRING ARE NEITHER DESIGNATED TO BE REMOVED OR TO REMAIN, DO NOT DISTURB SAME UNTIL WRITTEN INSTRUCTIONS HAVE BEEN OBTAINED FROM

ENGINEER.

I. WIRE WHICH IS REMOVED FROM EXISTING CONDUIT SHALL NOT BE REUSED.  REUSE OF EXISTING WIRE MAY BE PERMITTED IF WIRE IS NOT DISTURBED BY RENOVATION WORK AND SERVES SAME

FUNCTION AS EXISTING.

10.19 TEMPORARY POWER

A. CONTRACTOR MAY USE THE EXISTING FACILITY'S POWER DURING CONSTRUCTION.  IF WELDING MACHINES OR OTHER CONSTRUCTION EQUIPMENT REQUIRE MORE THAN CONVENTIONAL PLUG-IN

120VAC POWER, THE ELECTRICAL CONTRACTOR SHALL MAKE PROVISIONS FOR THE OVERALL PROJECT NEEDS.

10.20SUBMITTALS

A. SUBMIT FOR REVIEW SHOP DRAWINGS FOR THE FOLLOWING:

1. SAFETY SWITCHES

2. CIRCUIT BREAKERS

B. PRIOR TO FINAL INSPECTION, SUBMIT TEST REPORTS IN TRIPLICATE TO ENGINEER FOR REVIEW.

C. UPON COMPLETION OF JOB, FURNISH REPRODUCIBLE COPIES OF WIRING AND INTERCONNECTION DIAGRAMS REQUIRED FOR CLEAR AND PERMANENT RECORD OF INTERCONNECTED EQUIPMENT,

SUCH AS ALARMS AND ANNUNCIATOR PANELS.

10.21CONDUIT AND FITTINGS

A. RIGID CONDUIT (RMC OR RSC) SHALL BE GALVANIZED STEEL, UL LABELED, WITH SUITABLE FACTORY-APPLIED INTERIOR COATING OR LINING FOR EASE IN PULLING WIRES.  COUPLINGS SHALL BE

THREADED OR USE THREE PIECE COUPLINGS AS REQUIRED.

B. ELECTRIC METALLIC TUBING (EMT) SHALL BE UL LABELED, ZINC-COATED, WITH FACTORY-APPLIED INTERIOR COATING OR LINING FOR EASE IN PULLING WIRES.  CONNECTORS AND COUPLINGS

SHALL BE STEEL, EITHER COMPRESSION TYPE OR HEAVY-DUTY STEEL SET SCREW-TYPE, EQUAL TO THOMAS & BETTS.  COMPRESSION TYPE COUPLINGS SHALL BE USED OUTDOORS.

C. FLEXIBLE METAL CONDUIT (FMC) SHALL BE UL LABELED, SINGLE STRIP, SPIRALLY WOUND, GALVANIZED ARMOR EQUAL TO NATIONAL "FLEX-STEEL A.B.C." USE GALVANIZED FITTINGS AND CLAMPS.

D. LIQUID TIGHT FLEXIBLE METAL CONDUIT (LFMC) SHALL BE UL LABELED, WITH GLAND FITTINGS EQUAL TO SEALTITE. USE TYPE GP (GENERAL PURPOSE) UNLESS OTHERWISE NOTED.

E. NON-METALLIC CONDUIT (NMC) SHALL BE RIGID PVC, HEAVY-WALL SCHEDULE 40, UL RATED, EQUAL TO CARLON TYPE 40.

F. WIREWAYS SHALL BE STEEL, UL LISTED, WITH HINGED OR SCREWED COVERS BY SQUARE D, KEYSTONE OR EQUAL.

G. TYPE MC CABLE SHALL BE UL LABELED WITH SINGLE STRIP, SPIRALLY WOUND GALVANIZED STEEL ARMOR, THHN INSULATED CONDUCTORS, WITH INSULATED EQUIPMENT GROUND CONDUCTOR.

H. MINIMUM SIZES SHALL BE AS FOLLOWS:

1. CONDUIT AND EMT:  3/4" UNLESS OTHERWISE NOTED.

2. FLEXIBLE METAL CONDUIT:  1/2".

3. WIREWAY:  4" X 4"

I. SPECIAL FITTINGS

1. WHERE CONDUIT PENETRATES CHILLER ELECTRICAL ENCLOSURES, AIR HANDLING UNIT WALLS OR PLENUMS AND IN HAZARDOUS (CLASSIFIED) LOCATIONS: PROVIDE SEALING FITTINGS EQUAL TO

CROUSE-HINDS EYS SERIES.

2. WHERE MULTIPLE CONDUITS PENETRATE WATERPROOF WALL AND SPACING BETWEEN CONDUITS IS TOO CLOSE TO USE SEALS SPECIFIED ABOVE; SEAL WITH HYDRAULIC CEMENT.

3. WHERE CONDUIT IS EXPOSED AT BUILDING EXPANSION JOINT:  PROVIDE EXPANSION FITTINGS EQUAL TO O.Z./GEDNEY TYPE EX OR TYPE EXE.

4. WHERE CABLE OR CONDUIT MUST PENETRATE FIRE-RATED WALLS, CEILINGS OR FLOORS: SEAL WITH 3M #CP25WB FIRE BARRIER CAULK ACCORDING TO MANUFACTURER'S INSTRUCTIONS.

5. PROVIDE CABLE SUPPORTS PER NEC ARTICLE 300-19, EQUAL TO O.Z./GEDNEY TYPE R FOR LARGE CABLES AND KELLEMS GRIPS FOR BUNDLES OF SMALLER WIRES.

J. APPLICATIONS SHALL BE AS FOLLOWS:

1. RMC:  FOR WIRING UNDERGROUND, BURIED IN OR BELOW FLOOR SLABS, IN CONCRETE WALLS, CONCEALED IN EXTERIOR MASONRY WALLS, OUTDOORS, WET LOCATIONS, WHERE SUBJECT TO

PHYSICAL DAMAGE.

2. EMT:  PANEL FEEDERS; EXPOSED BRANCH CIRCUIT WIRING; HOME RUNS; WIRING FOR COMMUNICATION, SECURITY AND ALARM SYSTEMS; CONTROL WIRING; UNLESS OTHERWISE NOTED.  MAY BE

USED OUTDOORS WITH COMPRESSION FITTINGS.

3. LFMC:  FINAL CONNECTIONS TO MOTORS AND EQUIPMENT- MOUNTED CONTROLS FROM MINIMUM OF 18" TO  MAXIMUM OF 6 FT. LENGTHS.

4. FMC:  AS SPECIFIED FOR LFMC EXCEPT NOT IN DAMP OR WET LOCATIONS.

5. IN ANY CASE NOT SPECIFICALLY COVERED, RIGID CONDUIT SHALL BE USED UNLESS OTHERWISE APPROVED BY ENGINEER.

6. EMT IS NOT PERMITTED AS A SUBSTITUTE FOR RIGID CONDUIT; AC CABLE IS NOT PERMITTED AS A SUBSTITUTE FOR MC CABLE OR FLEXIBLE METAL CONDUIT.

10.22 PULL BOXES AND JUNCTION BOXES

A. BOXES SHALL BE HEAVY, STAMPED STEEL WITH COVERS ATTACHED BY MACHINE SCREWS. PROVIDE LOCKNUTS FOR CONDUIT SIZE TO WHICH BOXES ARE CONNECTED.  IN FINISHED AREAS,

BOXES SHALL HAVE NEATLY MITERED FRAME AND FLUSH STEEL COVER SCREWED TO THE FRAME.  BOXES SHALL BE SIZED ACCORDING TO NEC AND NFPA #70.

10.23CONDUIT HANGERS AND SUPPORTS

A. HANGERS, CLIPS AND ACCESSORIES SUPPORTING CONDUIT SHALL BE UL LISTED.

B. INDIVIDUAL LARGE CONDUITS SHALL BE SUPPORTED BY MEANS OF ADJUSTABLE, MALLEABLE HANGERS OF ACCEPTABLE DESIGN PLACED ON MAXIMUM 8'-0" CENTERS.  INDIVIDUAL SMALL

CONDUITS MAY BE HELD IN PLACE BY ONE HOLE MALLEABLE CLIPS.

C. CONDUIT HANGERS AND SUPPORTS LOCATED OUTDOORS, OR IN WET OR DAMP LOCATIONS SHALL BE CORROSION RESISTANT. FASTENERS SHALL BE STAINLESS STEEL.  STRUT AND OTHER

HARDWARE SHALL BE PAINTED OR GALVANIZED.

10.24 WIRES AND CABLES

A. SECONDARY CONDUCTORS SHALL BE NEW COPPER WITH 600 V CODE GAUGE INSULATION, BE RATED 90 DEGREES C, CONFORM TO NEC REQUIREMENTS, AND SHALL BE TYPE THWN-2 OR THHN,

EXCEPT AS SPECIFICALLY INDICATED ON DRAWINGS OR ASFOLLOWS:

1. TYPE TW MAY BE USED IN TEMPERATURE CONTROL, AND SIGNAL SYSTEMS.

2. TYPE AF OR AFF (150 DEGREES C) SHALL BE USED FOR FIXTURE WIRING.

3. TYPE XHHW (90 DEGREES C) SHALL BE USED FOR CONDUCTORS IN DAMP AND WET LOCATIONS.

4. TYPE TFE SHALL BE USED FOR HIGH TEMPERATURE APPLICATIONS.

B. WHEN WIRE SIZES ARE NOT SHOWN ON CONTRACT DRAWINGS, SIZES SHALL BE IN ACCORDANCE WITH NEC BUT NO SMALLER THAN FOLLOWING:

1. LIGHT AND POWER WIRING:  #12 AWG.

2. CONTROL WIRING:  #14 AWG

3. WIRING AND CABLE FOR ALARM AND SIGNAL SYSTEMS: AS RECOMMENDED BY EQUIPMENT MANUFACTURER.

10.25SPLICES

A. SPLICES FOR #10 OR SMALLER WIRES SHALL BE MADE WITH UL APPROVED SOLDERLESS CONNECTORS:  SPRING TYPE EQUAL TO MINNESOTA MINING AND MANUFACTURING COMPANY

"SCOTCHLOCK"; OR CRIMP-TYPE EQUAL TO THOMAS & BETTS "STA-KON."

B. SPLICES, CABLE TAPS AND TERMINALS FOR #8 AND LARGER SHALL BE MADE WITH UL APPROVED COMPRESSION CONNECTORS: COMPRESSION TAPS EQUAL TO THOMAS & BETS "COLORED

KEYED" "C" TAPS APPLIED WITH SPECIAL TOOLS ACCORDING TO MANUFACTURER'S RECOMMENDATIONS; OR BOLTED PRESSURE CONNECTORS, BRONZE OR COPPER CONSTRUCTION, BY THOMAS

& BETTS, BURNDY OR EQUAL.

10.26SAFETY SWITCHES AND FUSES

A. DISCONNECT SWITCHES FOR MOTOR STARTERS

1. PROVIDE DISCONNECT SWITCH AHEAD OF EACH MAGNETIC MOTOR STARTER, UNLESS STARTER IS WITHIN NEC-REQUIRED DISTANCE OF BRANCH FEEDER PROTECTION.

2. SEPARATE DISCONNECTS ARE NOT REQUIRED FOR COMBINATION MOTOR STARTERS.

3. WHERE MORE THAN ONE MOTOR IS CONNECTED TO SINGLE BRANCH FEEDER, PROVIDE FUSED DISCONNECT SWITCH FOR EACH MOTOR, EVEN IF WITHIN SIGHT OF FEEDER BRANCH BREAKER.

4. MOTORS REQUIRING DISCONNECTING MEANS REMOTE FROM THE STARTER SHALL HAVE NON-FUSED SWITCH AS CLOSE AS POSSIBLE TO MOTOR.

B. UNLESS OTHERWISE NOTED, FUSED SWITCHES SHALL HAVE REJECTION CLIPS FOR RK FUSES WHERE APPLICABLE AND NEMA 1 ENCLOSURE.  SAFETY SWITCHES SHALL BE NEMA TYPE HD

(HEAVY-DUTY), MANUFACTURER'S SPECIFICATION GRADE SWITCHES BY SQUARE D, GENERAL ELECTRIC, CUTLER-HAMMER, CUTLER-HAMMER OR I-T-E, EQUAL TO FOLLOWING:

1. SWITCHES FOR USE ON 120/208V SYSTEM: RATED  240 V.

2. SWITCHES FOR USE ON 480V SYSTEM: RATED  600 V.

3. FUSED DISCONNECT SWITCHES: SQUARE D TYPE H.

4. NON-FUSED DISCONNECT SWITCHES: SQUARE D TYPE HU.

5. FUSED RAINTIGHT DISCONNECT SWITCHES: SQUARE D TYPE H, NEMA 4X.

6. NON-FUSED RAINTIGHT DISCONNECT SWITCHES: SQUARE D TYPE HU, NEMA 4X.

B. PROVIDE ONE SPARE SET OF FUSES FOR EACH TYPE AND SIZE USED WITH SWITCHES AND OTHER EQUIPMENT.

C. FUSES:

1. UL CLASS RK5: PROVIDE FOR MOTOR CIRCUIT AND TRANSFORMER PRIMARY PROTECTION,  NON-RENEWABLE DUAL ELEMENT CARTRIDGE TYPE,.  BUSSMANN #FRN-R FOR 208 V USAGE, AND

BUSSMANN #FRS-R FOR 460 V USAGE.

2. UL CLASS RK1: PROVIDE FOR PROTECTION OF PANELBOARDS AND SWITCHBOARDS,  NON-RENEWABLE DUAL ELEMENT CARTRIDGE TYPE,.  BUSSMANN #LPN-R FOR 208 V USAGE, AND BUSSMANN

#LPS-R FOR 460 V USAGE.

3. EQUAL FUSES BY GOULD SHAWMUT OR LITTELFUSE SHALL BE ACCEPTED.

10.27IDENTIFICATION

A. CONDUCTORS SIZE #8 AND SMALLER SHALL HAVE SOLID COLOR INSULATION FOR IDENTIFICATION.

B. CONDUCTORS SIZE #6 AND LARGER SHALL HAVE COLOR IDENTIFICATION, SIX INCHES MINIMUM LENGTH NEAR TERMINATION AND IN SPLICE BOXES, JUNCTION BOXES, PANELS AND MANHOLES.

IDENTIFICATION SHALL BE BY SOLID COLOR INSULATION, TAPE OR PAINT.

C. PHASE ROTATION SHALL BE INDICATED BY FOLLOWING COLOR CODE:

PHASE 208Y/120V 480Y/277V

A    BLACK BROWN

B    RED             ORANGE

C    BLUE YELLOW

NEUTRAL    WHITE NATURAL GRAY

GROUND    GREEN GREEN

D. 480 V WIRING SHALL HAVE ORANGE ADHESIVE TAPE STRIPS WITH CONTINUOUS PRE-PRINTED LEGEND "480 VOLTS" AFFIXED NEAR TERMINATIONS AND IN PULL BOXES AND WIREWAYS.

PREPRINTED TAPE SHALL BE BY SETON NAMEPLATE, W.H. BRADY OR EQUAL.

10.28INSTALLATION OF CONDUIT AND FITTINGS

A. ENDS OF CONDUITS SHALL BE REAMED BEFORE ASSEMBLY, AND BUSHINGS AND LOCKNUTS SHALL BE PROVIDED WHERE CONDUITS CONNECT TO BOXES.

B. BOXES SHALL BE SET PLUMB AND SQUARE WITH BUILDING LINES. EXPOSED CONDUIT SHALL RUN PARALLEL TO BUILDING LINES, UNLESS NOTED OTHERWISE, AND SHALL NOT BLOCK CEILING

INSERTS.

C. PARALLEL GROUPS OF CONDUIT SHALL BE SUPPORTED FROM BELOW, EITHER BY HORIZONTAL ANGLE IRONS OR CHANNEL SYSTEMS SUCH AS "UNISTRUT", WITH VERTICAL HANGER RODS AT

APPROPRIATE INTERVALS.

D. USE STANDARD RADIUS BENDS ON CONCEALED CONDUIT; ON EXPOSED WORK, USE EITHER STANDARD BENDS OR "L" TYPE FITTINGS EQUAL TO CROUSE-HINDS.

E. CONDUIT SHALL RUN TO AVOID LOW POCKETS WHICH MIGHT COLLECT WATER, AND, DURING INSTALLATION, OPEN ENDS SHALL BE CAPPED.

F. FINAL CONNECTIONS TO MOTORS AND CONTROL DEVICES MOUNTED ON EQUIPMENT SHALL BE MADE THROUGH FLEXIBLE METAL CONDUIT.

G. SUPPORTS FOR CONDUIT ON CONCRETE WALLS SHALL BE ATTACHED TO WALL WITH ALL METAL EXPANSION SHIELDS. EXPLOSIVE TYPE INSERTS ARE NOT PERMITTED.

H. EXPOSED WIRING SHALL BE KEPT AS CLOSE AS POSSIBLE TO UNDERSIDE OF ROOF AND FLOOR SLABS OR BOTTOM OF BEAMS, UNLESS NOTED OTHERWISE.  SPACE ABOVE HUNG CEILINGS IS

EXTREMELY CRITICAL AND COORDINATION WITH MECHANICAL TRADES IS ESSENTIAL.

I. MAINTAIN CONDUIT AND OUTLET BOXES IN POSITION DURING CONSTRUCTION OF CONCRETE FLOORS, MASONRY WALLS, ETC.

J. CONDUITS IN SLABS OR IN GRADE SHALL BE SWABBED INTERNALLY PRIOR TO PULLING WIRE OR CABLE.

K. CONDUIT AND WIRING SHALL NOT BE RUN IN ROOF FILL AND SHALL NOT PIERCE ROOF DECK, UNLESS SPECIFICALLY NOTED TO ON CONTRACT DRAWINGS.

L. RMC BURIED IN GRADE OR IN DUCTBANKS SHALL HAVE THREADED COUPLINGS MADE UP TIGHT.  THREAD TO COUPLING JOINT SHALL BE COATED HEAVILY WITH BITUMASTIC PAINT, ENSURING

WATERTIGHTNESS.

10.29INSERTS AND ANCHOR BOLTS

A. FURNISH, SET IN PLACE, COORDINATE AND BE RESPONSIBLE FOR LOCATION OF INSERTS AND ANCHOR BOLTS REQUIRED FOR WORK OF THIS DIVISION.  IF WORK IS NOT COMPLETED IN

COORDINATION WITH WORK OF OTHER TRADES, TRADE INVOLVED SHALL DO CUTTING AND PATCHING REQUIRED OR HAVE SAME DONE, AT NO ADDITIONAL COST TO OWNER.

B. INSERTS SHALL BE OF PRESSED STEEL CONSTRUCTION, WITH ACCOMMODATION FOR REMOVABLE NUTS AND THREADED RODS UP TO 3/4" DIAMETER, PERMITTING LATERAL ADJUSTMENT.

INSERTS SHALL BE BY CARPENTER AND PATTERSON, GRINNELL OR EQUAL.

1. INDIVIDUAL INSERTS SHALL OPEN AT TOP, PERMITTING REINFORCING RODS UP TO 1/2" DIAMETER TO PASS THROUGH INSERT BODY.

2. STRIP INSERTS SHALL HAVE ATTACHED RODS WITH HOOKED ENDS.

10.30GENERAL WIRING TESTS

A. PRIOR TO FINAL INSPECTION AND TESTS: WIRING AND CONNECTIONS SHALL BE COMPLETED, DEVICES AND EQUIPMENT SHALL BE PROPERLY OPERATING, POWER AND LIGHTING CIRCUIT AND

CONTROL WIRING SHALL BE CLEARLY IDENTIFIED WITH ACCEPTABLE TAGS, AND LIGHTING FIXTURES SHALL BE INSTALLED, READY FOR ACCEPTANCE.

B. BEFORE DEVICES ARE INSTALLED, TEST EACH WIRING SYSTEM FOR FOLLOWING:

1. SYSTEM SHALL BE FREE FROM SHORT CIRCUITS.

2. SYSTEM SHALL BE FREE FROM GROUNDS.

3. SYSTEMS AT OR BELOW 600 V SHALL HAVE MINIMUM INSULATION RESISTANCE OF 1 MEGOHM WHEN TESTED WITH 500 VDC POTENTIAL BETWEEN CONDUCTORS AND BETWEEN CONDUCTORS AND

GROUND, AT 70 DEGREES F AMBIENT TEMPERATURE AND REASONABLE DRY ATMOSPHERE.

10.31OPERATIONAL TESTS

A. DEMONSTRATE BY OPERATING EQUIPMENT THAT CIRCUITS AND DEVICES ARE IN GOOD OPERATING CONDITION.  EACH ITEM OF CONTROL EQUIPMENT SHALL BE OPERATED MINIMUM OF FIVE

TIMES. DEMONSTRATION SHALL BE PERFORMED AFTER WIRING TESTS.

10.32CABLE SUPPORTS

    A. ALL POWER CABLES ENTERING ELECTRICAL EQUIPMENT MUST BE ADEQUATELY SUPPORTED AND RESTRAINED TO WITHSTAND THE MAXIMUM FAULT CURRENT AVAILABLE.


