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SCALE:

MECHANICAL HVAC PLAN - SECOND FLOOR

1/4" = 1'-0"

1

KEY NOTES

1. CONNECT EXISTING DIFFUSER TO NEW DUCTWORK. VERIFY

LOCATION AND SIZE OF EXISTING DIFFUSER IN FIELD. PROVIDE

ANY TRANSITIONS AS REQUIRED.

2. CONNECT EXISTING EXHAUST DUCT TO NEW EXHAUST

DUCTWORK. VERIFY SIZE OF EXISTING EXHAUST DUCT IN FIELD.

PROVIDE ANY NECESSARY TRANSITIONS.

3. PROVIDE NEW SUPPLY AIR DUCT. CONNECT TO EXISTING DUCT

& MATCH EXISTING SIZE. ALSO MATCH EXISTING ELEVATION OF

ADJACENT DUCT. PROVIDE VERTICAL TRANSITIONS AS

REQUIRED.

4. COORDINATE INSTALLATION OF NEW DUCTWORK WITH

EXISTING MEDICAL GAS PIPING.

#

GENERAL NOTES

1. LIGHTING AND SPRINKLER HEADS TAKE PRECEDENCE OVER

DIFFUSER LOCATION. CONTRACTOR SHALL MAKE NECESSARY

ADJUSTMENT TO DIFFUSERS TO AVOID ANY CONFLICT WITH

LIGHTING LAYOUT AND SPRINKLER HEADS.

2. THERMOSTATS SHALL BE MOUNTED PER ADA REQUIREMENTS.

MAXIMUM HEIGHT FOR FRONT ACCESS SHALL BE 48" AFF. DO

NOT MOUNT ABOVE FIXED COUNTER UNLESS KNEE HOLE

ACCESS IS PROVIDED.

3. CONTRACTOR SHALL COORDINATE ALL FINAL THERMOSTAT

LOCATIONS WITH OWNER AND ARCHITECT PRIOR TO

MOUNTING.

4. THE CONTRACTOR SHALL DO ALL NECESSARY CUTTING OF

WALL AND CEILINGS.

5. NO STRUCTURAL MEMBER SHALL BE CUT WITHOUT

PERMISSION FROM THE ENGINEER.

6. OPENINGS IN FLOORS, WALLS, CEILINGS, ROOFS, ETC. AS A

RESULT OF REMOVED PIPING, DUCTWORK, FLUES,

EQUIPMENT, FIXTURES, ETC SHALL BE PATCHED TO MATCH

EXISTING BUILDING CONSTRUCTION.  WORK SHALL BE

PERFORMED BY CRAFTSMEN SKILLED IN THEIR RESPECTIVE

TRADES.

7. DUCTWORK CONSTRUCTION AND INSTALLATION INCLUDING

SHEET METAL GAUGES, REINFORCEMENT, JOINT SEALING, AIR

LEAKAGE, AND DETAILS NOT SPECIFICALLY SHOWN ON

DRAWINGS SHALL BE IN ACCORDANCE WITH CURRENT IMC &

VA DUCT CONSTRUCTION STANDARDS.

8. CONTRACTOR SHALL PROVIDE COORDINATION FOR

DUCTWORK ROUTE DRAWINGS, THIS MUST BE APPROVED BY

ENGINEER PRIOR TO CONSTRUCTION.

9. ALONG WITH PHASING, THE CONTRACTORS SHALL BE

PREPARED TO PROVIDE TEMPORARY HVAC FOR AREAS

AFFECTED BY SCOPE OF WORK.

10. REFER TO SHEET G-001 FOR INFECTION CONTROL MEASURES.
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154-HRP-4-AHU15

154-HRP-3-AHU14

154-HRP-1-AHU12

154-HRP-2-AHU13

3

M301

2

M301

1

M301

(RN) AIR COMPRESSOR

(TYP. 2)

3"ø HWR

3"ø HWS

5"ø CHWS

5"ø CHWR

154-HWP-11-PENT1154-HWP-12-PENT1

154-CHWP-03-CHLR05154-CHWP-04-CHLR05

5"ø STEAM

154-BT-1-CHLR05

1-1/2"ø HWR

1-1/2"ø HWS

2-1/2"ø CHWS

2-1/2"ø CHWR

2"ø HWR

2"ø HWS

4"ø CHWR

4"ø CHWS

154-HEX-09-PENT1

154-AHU-15-2ND

154-AHU-14-3RD

154-AHU-12-4TH

154-AHU-13-4TH

5"ø CHWR

2-1/2"ø CHWS

2-1/2"ø CHWR

1-1/4"ø HWS

1-1/4"ø HWR

2-1/2"ø CHWS

2-1/2"ø CHWR

1-1/4"ø HWS

1-1/4"ø HWR

3"ø HRW

3"ø HRW

3"ø HRW

3"ø HRW

5"ø CHWS

5"ø CHWR

154-UH-1

154-UH-2

154-UH-3

154-UH-4

3"ø CHWS

3"ø CHWR

10# STEAM

10# STEAM

STEAM RTN.

STEAM RTN.

STEAM RTN.

(RN)
AIR

DRYER

FLASH TANK

154-ET-1-HEX09

154-AS-1

(E) FD

(E) FD

(E) FD

(E) FD

G

K

M

8 9 11 12 13 14

Architecture, Engineering,

and Sustainable Design

design
AESUS

group

SCALE:

PENTHOUSE PIPING PLAN

1/4" = 1'-0"

1

KEY NOTES

1. REFER TO DETAIL 10 ON SHEET M501 FOR INLINE PUMP

CONNECTION.

2. REFER TO DETAIL 3 ON SHEET M503 FOR HEAT RECOVERY

PIPING CONNECTION.

3. REFER TO DETAIL 2 ON SHEET M503 FOR PIPING.

4. CONNECT NEW STEAM TO HOT WATER HEAT EXCHANGER TO

EXISTING 10# STEAM RISER.

5. CONNECT TO EXISTING 3" CHILLED WATER SUPPLY & RETURN.

CONNECTED PIPING SHALL ACT AS A SECONDARY BACKUP

SYSTEM.

6. CONNECT NEW STEAM RETURN TO EXISTING RISER.

7. ROUTE 3/4" CONDENSATE TO EXISTING FLOOR DRAIN.

8. ROUTE 1-1/4" CONDENSATE TO EXISTING FLOOR DRAIN.

9. ROUTE 1" CONDENSATE TO EXISTING FLOOR DRAIN.

10. REFER TO DETAIL 7 ON SHEET M502 FOR AIR COMPRESSOR

PIPING SCHEMATIC.

#

GENERAL NOTES

1. CONTRACTOR SHALL VERIFY THAT PIPING IS MOUNTED BELOW

DUCTWORK, BUT AS HIGH AS POSSIBLE FOR ACCESSIBILITY.

2. THE CONTRACTOR SHALL DO ALL NECESSARY CUTTING OF

WALL AND CEILINGS.

3. NO STRUCTURAL MEMBER SHALL BE CUT WITHOUT

PERMISSION FROM THE ENGINEER.

4. OPENINGS IN FLOORS, WALLS, CEILINGS, ROOFS, ETC. AS A

RESULT OF REMOVED PIPING, DUCTWORK, FLUES,

EQUIPMENT, FIXTURES, ETC SHALL BE PATCHED TO MATCH

EXISTING BUILDING CONSTRUCTION.  WORK SHALL BE

PERFORMED BY CRAFTSMEN SKILLED IN THEIR RESPECTIVE

TRADES.

5. ALL ITEMS THAT REQUIRE ACCESS, SUCH AS FOR OPERATING,

CLEANING, SERVICING, MAINTENANCE, AND CALIBRATION,

SHALL BE EASILY AND SAFELY ACCESSIBLE BY PERSONS

STANDING AT FLOOR LEVEL, OR STANDING ON PERMANENT

PLATFORMS, WITHOUT THE USE OF PORTABLE LADDERS.

EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE NOT LIMITED

TO: ALL TYPES OF VALVES, FILTERS AND STRAINERS,

TRANSMITTERS, CONTROL DEVICES. PRIOR TO COMMENCING

INSTALLATION WORK, REFER CONFLICTS BETWEEN THIS

REQUIREMENT AND CONTRACT DOCUMENTS TO THE COR FOR

RESOLUTION. FAILURE OF THE CONTRACTOR TO RESOLVE, OR

POINT OUT ANY ISSUES WILL RESULT IN THE CONTRACTOR

CORRECTING AT NO ADDITIONAL COST OR TIME TO THE

GOVERNMENT.

6. REFER TO SHEET G-001 FOR INFECTION CONTROL MEASURES.

7. REFER TO SHEET M-505 FOR PIPING SPECIALTIES INSULATION.
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SCALE:

PENTHOUSE PIPING PLAN

1/4" = 1'-0"
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KEY NOTES

1. CONNECT NEW CWS/R TO EXISTING CHILLER.

#

GENERAL NOTES

1. CONTRACTOR SHALL VERIFY THAT PIPING IS MOUNTED BELOW

DUCTWORK, BUT AS HIGH AS POSSIBLE FOR ACCESSIBILITY.

2. THE CONTRACTOR SHALL DO ALL NECESSARY CUTTING OF

WALL AND CEILINGS.

3. NO STRUCTURAL MEMBER SHALL BE CUT WITHOUT

PERMISSION FROM THE ENGINEER.

4. OPENINGS IN FLOORS, WALLS, CEILINGS, ROOFS, ETC. AS A

RESULT OF REMOVED PIPING, DUCTWORK, FLUES,

EQUIPMENT, FIXTURES, ETC SHALL BE PATCHED TO MATCH

EXISTING BUILDING CONSTRUCTION.  WORK SHALL BE

PERFORMED BY CRAFTSMEN SKILLED IN THEIR RESPECTIVE

TRADES.

5. ALL ITEMS THAT REQUIRE ACCESS, SUCH AS FOR OPERATING,

CLEANING, SERVICING, MAINTENANCE, AND CALIBRATION,

SHALL BE EASILY AND SAFELY ACCESSIBLE BY PERSONS

STANDING AT FLOOR LEVEL, OR STANDING ON PERMANENT

PLATFORMS, WITHOUT THE USE OF PORTABLE LADDERS.

EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE NOT LIMITED

TO: ALL TYPES OF VALVES, FILTERS AND STRAINERS,

TRANSMITTERS, CONTROL DEVICES. PRIOR TO COMMENCING

INSTALLATION WORK, REFER CONFLICTS BETWEEN THIS

REQUIREMENT AND CONTRACT DOCUMENTS TO THE COR FOR

RESOLUTION. FAILURE OF THE CONTRACTOR TO RESOLVE, OR

POINT OUT ANY ISSUES WILL RESULT IN THE CONTRACTOR

CORRECTING AT NO ADDITIONAL COST OR TIME TO THE

GOVERNMENT.

6. REFER TO SHEET G-001 FOR INFECTION CONTROL MEASURES.
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(N) 154-CHLR-05B-AHU13-15

(E) 154-CHLR-05-AHU13-15



154-CHWP-03-CHLR05

154-CHWP-04-CHLR05

154-BT-1-CHLR05

154-AHU-13-4TH 154-AHU-12-4TH

154-CHLR-05-S1AS2A 154-CHLR-05B-AHU13-15

154-AHU-14-3RD 154-AHU-15-2ND

154-HWP-11-PENT1

154-HWP-12-PENT1

154-AHU-12-4TH
154-AHU-13-4TH

154-AHU-14-3RD
154-AHU-15-2ND

TO

CONDENSATE

DRAIN

EXISTING

STEAM

5"Ø CHWS

5"Ø CHWS

5"Ø CHWR

5"Ø CHWR

5"Ø CHWR

2-1/2"Ø CHWS

4"Ø CHWS

2-1/2"Ø CHWR
2-1/2"Ø CHWR 4"Ø CHWR

2-1/2"Ø CHWR

269.6 GPM

5"Ø CHWS

5"Ø CHWS

5"Ø CHWR

5"Ø CHWR

50.0 GPM

10.00 GPM

50.0 GPM

28.00 GPM

121 GPM

48.6 GPM

14.7 GPM

240 GPM

240 GPM

1-1/2"Ø HWS

1-1/2"Ø HWR

2"Ø HWS

2"Ø HWR

1-1/4" Ø HWS

1-1/4"Ø HWR

62.7 GPM

3"Ø HWR

3"Ø HWS

(E) LEAD (N) LAG

(E) 5"Ø STEAM

AS-1

154-ET-1-HEX09

2-1/2"Ø CHWS

2-1/2"Ø CHWS

10.00 GPM

1-1/4" Ø HWS

1-1/4"Ø HWR

154-HEX-09-PENT1
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SCALE:

CHILLED WATER PIPING DIAGRAM

NO SCALE

1

KEY NOTES

1. 3"Ø PIPING CONNECTED TO EXISTING CHILLED WATER SYSTEM

A SECONDARY SYSTEM INSTALLED AS BACKUP SYSTEM.

#

GENERAL NOTES

1. CONTRACTOR SHALL VERIFY THAT PIPING IS MOUNTED BELOW

DUCTWORK, BUT AS HIGH AS POSSIBLE FOR ACCESSIBILITY.

2. THE CONTRACTOR SHALL DO ALL NECESSARY CUTTING OF

WALL AND CEILINGS.

3. NO STRUCTURAL MEMBER SHALL BE CUT WITHOUT

PERMISSION FROM THE ENGINEER.

4. OPENINGS IN FLOORS, WALLS, CEILINGS, ROOFS, ETC. AS A

RESULT OF REMOVED PIPING, DUCTWORK, FLUES,

EQUIPMENT, FIXTURES, ETC SHALL BE PATCHED TO MATCH

EXISTING BUILDING CONSTRUCTION.  WORK SHALL BE

PERFORMED BY CRAFTSMEN SKILLED IN THEIR RESPECTIVE

TRADES.

5. ALL ITEMS THAT REQUIRE ACCESS, SUCH AS FOR OPERATING,

CLEANING, SERVICING, MAINTENANCE, AND CALIBRATION,

SHALL BE EASILY AND SAFELY ACCESSIBLE BY PERSONS

STANDING AT FLOOR LEVEL, OR STANDING ON PERMANENT

PLATFORMS, WITHOUT THE USE OF PORTABLE LADDERS.

EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE NOT LIMITED

TO: ALL TYPES OF VALVES, FILTERS AND STRAINERS,

TRANSMITTERS, CONTROL DEVICES. PRIOR TO COMMENCING

INSTALLATION WORK, REFER CONFLICTS BETWEEN THIS

REQUIREMENT AND CONTRACT DOCUMENTS TO THE COR FOR

RESOLUTION. FAILURE OF THE CONTRACTOR TO RESOLVE, OR

POINT OUT ANY ISSUES WILL RESULT IN THE CONTRACTOR

CORRECTING AT NO ADDITIONAL COST OR TIME TO THE

GOVERNMENT.

6. REFER TO SHEET G-001 FOR INFECTION CONTROL MEASURES.

R
E

F
E

R
 
T

O
 
S

H
E

E
T

 
M

P
1

0
1

M
A

T
C

H
L

I
N

E

R
E

F
E

R
 
T

O
 
S

H
E

E
T

 
M

P
1

0
1

M
A

T
C

H
L

I
N

E

SCALE:

HOT WATER PIPING DIAGRAM

NO SCALE
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48"x30"

38"x28"

154-AHU-12-4TH

5"Ø CHWR

5"Ø CHWS

3"Ø HWS

3"Ø HWR

32"x22"
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1
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154-AHU-14-3RD

4"Ø CHWR
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32"x22"

5"Ø CHWR
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3"Ø HWS

3"Ø HWR
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SCALE:

MECHANICAL SECTION

1/2" = 1'-0"

1

SCALE:

MECHANICAL SECTION

1/2" = 1'-0"

3

SCALE:

MECHANICAL SECTION

1/2" = 1'-0"

4

SCALE:

MECHANICAL SECTION

1/2" = 1'-0"
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NTS

SIDE VIEW TRAPEZE HANGER FOR UP TO 1000

LB. [453KG] UNIFORM LOAD

ADJUSTABLE CLEVIS HANGER

TYPE 1 - SEE SPECIFICATIONS

ADJUSTABLE CLEVIS HANGER TYPE

43 - SEE SPECIFICATIONS

PROVIDE INSULATION SHIELD

& INSERT FOR ALL PIPING

(8" [200mm] MIN.)

BAND

1-5/8" [43mm] 12 GAUGE

CHANNEL OR 2"x2"x1/4"

[50x50x6.4mm] ANGLE

1/2" [15mm] DIA.

HANGER RODS WITH

36" [900mm] MAX.

SPACING ON EACH

CHANNEL

WELD

SADDLE

INSULATION SHIELD

AT HANGER

PROVIDE HIGH COMPRESSIVE

STRENGTH INSULATION (9 PSF

MIN. DENSITY) UNDER

INSULATION SHIELD

INSULATION (VAPOR

BARRIER TYPE IS

REQUIRED FOR LOW

TEMPERATURE PIPE)

HANGER ROD

[
2
5

m
m

]

1
"
 
M

A
X

.

NOTES:

SEE SPECIFER FOR DETAILED

HANGER REQUIREMENTS

NTS

8
"

[
2

0
0
m

m
]

4
"

[
1
0
0
m

m
]

1
2
"
 
M

I
N

.

[
3

0
0
m

m
]

8"x8"x3/8"

[203x203x8.0mm] STEEL

PLATE

WELD PLATE TO

PIPE

SECURE TO ROOF SLAB WITH

(4) 3/8" [8.0mm]Ø EXPANSION

BOLTS OR WELD TO STEEL

DECK

CONCRETE ROOF SLAB OR

STEEL ROOF DECK

ROOF SYSTEM

INSULATION AND

MEMBRANE

PRE-MOULDED

FLEXIBLE PIPE

COUNTER FLASHING

CLAMPING RING

ROOF SURFACE

WELD PIPE SADDLE

SUPPORT TO PIPE.

PROVIDE WATER

TIGHT CONNECTION

HIGH COMPRESSIVE

STRENGTH INSULATION

INSERT UNDER SHIELD

PIPE AND

INSULATION

INSULATION

PROTECTION

SHIELD

SEALANT

2" [50mm] STEEL

PIPE

2-1/2" [65mm] STEEL PIPE

PROVIDE ALUMINUM

JACKET

NOTES:

PROVIDE RESTRAINING CLAMPS 8'-0" [2438] O.C.

ANCHOR BOLTS

N=NUMBER

S=SIZE

DRILL Ø = S+1/16"

PIPE ANCHOR 

SCHEDULE

D P C N S

4"

5

8

"

3

4

"

4"

3

4

"

BOLT PATTERN

3"

1

2

"

1

2

"

4"

5

8

"

2

1

2

"

2"

1

1

2

"

3

8

"

3

8

"

3

8

"

3

8

"

3

8

"

1

4

"

4"

4"

4"

5

8

"

5

8

"

1

2

"

D=PIPE O.D.

INSULATE AS INDICATED FOR ALL

CHILLED WATER. INSULATE PIPE 

ONLY FOR STEAM & CONDENSATE

D+3 3/4"

D+1 1/2"

5/16"

NOTE:

a.WHERE USED FOR COPPER TUBE OR PIPE,

BRAZE TO FABRICATED STEEL ANCHOR

P

D
+

STL PIPE OR

COPPER TUBE

NOTE a

C

D+2 1/2"

D+4 3/4"

D+[25]

NTS

102

MM

IN

MMMMMMMM

102

102

102

102

102

76

64

51

38

13 13

13

191916

16

16

16

10 10

10 10

10 6

[8]

D+1" 

DRILL Ø = S+[2]

D+[38]

D+[95]

D+[64]

D+[121]

ININININ

NOTES: 

a.INSTALL WALL PLATE FIRST THEN  

WELD ON REMAINING ASSEMBLY. 

ONE WALL PLATE FOR BOTH

CHILLED WATER S.&R. IS OPTIONAL.

NOTE a

T

E

D=PIPE O.D.

P

T

L

L+3"[76]

L+4" [101]

L+8" [203]

ANCHOR BOLTS

N=NUMBER

S=SIZE

DRILL Ø S+1/8"[3.175]

D+4"[101]

D+8"[230]

INSULATE AS INDICATED FOR ALL

CHILLED WATER. INSULATE PIPE 

ONLY FOR STEAM & CONDENSATE

PIPE ANCHOR SCHEDULE 

D L P T E N S

6" 8

1

2

"

3

4

"

3

8

"

1

4

"

4"

7

8

"

BOLT PATTERN

8"

3

4

"

1

2

"

1

4

"

4"

7

8

"

10"

12"

14"

16"

18"

12"

14"

16"

18"

20"

3

4

"

3

4

"

3

4

"

3

4

"

1"

1

2

"

1

2

"

1

2

"

1

2

"

5

8

"

1

4

"

1

4

"

1

2

"

1

2

"

4"

4"

4"

4"

6"

7

8

"

7

8

"

7

8

"

7

8

"

1"

NTS

IN
MM MM MM MM MM MM MM

152

203

254

305

356

305

356

406

406

457

457

508

216

22

22

22

22

22

22

25

13

19

25

102610

19

19

19

19

19

13

13

13

13

16

6

6

6

13

13

102

102

102

102

102

152

IN IN IN IN IN IN

1

2

" 13

10" 254

NTS

 
 
4

"

[
1

0
0

m
m

]

5/8" [16mm]Ø ROD

FLANGED

CONNECTION

1/4"x1 1/4"

[6.4x31.4mm]

IRON PIPE

CLAMP

1/4"x1 1/4"

[6.4x31.4mm] IRON

PIPE STRAP

WATER STOP

EXTERIOR WALL

PIPE SLEEVE

HIGH DENSITY

POLYETHYLENE (HDPE)

SLEEVE WITH INTEGRAL

HOLLOW MOLDED WATER

STOP RING 4" [100mm]

LARGER THAN OUTSIDE

DIAMETER OF PIPE

NTS

STEEL EXPANSION SHIELD FOR EXISTING

CONSTRUCTION AND INSERTS FOR NEW

CONSTRICTION THIS TYPE SHALL BE USED

ONLY IN SLABS OR BEAMS OF 4" [100mm] MIN

DEPTH

3/8" [10mm] MIN DIA EXPANSION BOLTS FOR

EXISTING CONSTRUCTION AND INSERTS

FOR NEW CONSTRUCTION

CONCRETE

FLOOR SLAB

CLIP

ANGLE

NUTS & WASHERS

3/8" [10mm] MIN DIA

HANGER RODS

FOR PIPES UNDER 2" [50mm] IN SIZE USE 1 1/2"x1

1/2"x1/4" [40x40x6.4mm] ANGLE.  ALL PIPES  2"

[50mm] & LARGER USE 3"x3"x1/4" [75x75x6.4mm]

ANGLE

TURNBUCKLE

3/8" [10mm] MIN DIA

HANGER RODS

3/8" [10mm] MIN DIA

INSERTS NEW

CONSTRUCTION ONLY.

NTS

ELEVATION

THREADED PIPING

ELEVATION

WELDED PIPING

TYPICAL WATER PIPING

REDUCER, IF REQUIRED

3/4" [20mm] BALL VALVE

ADAPTER TO 3/4" [20mm] HOSE

THREAD-PROVIDE HOSE CAP NUT

NOTES:

1. DRAIN ALL LOW POINTS AS INDICATED ABOVE.

2. WHERE SCALE POCKETS ARE SHOWN ON PIPE RISER DIAGRAMS AND/OR

PLANS LOCATE DRAIN AT BOTTOM OF SCALE POCKET.

AIR VENT

1/2" [15mm]

BALL VALVE

1/4" [8mm]

COPPER TUBING

1/2" [15mm] x 4" [100mm]

NIPPLE

CIRCULATING WATER PIPING

ELEVATION

NOTES:

1. VENT ALL HIGH POINTS INDICATED ABOVE.

2. IF AUTOMATIC AIR VENTS ARE USED, PIPE DISCHARGE TO DRAIN.

MV 

OR

AV

NTS

DRAW THRU

BLOW THRU

2" [50mm]

PLUS X

1" [25mm]

MINIMUM

X

2X

UNIT TYPE

A
B

WHERE X = STATIC PRESSURE IN PAN

DRAIN LINE SHALL BE AT LEAST THE SAME SIZE

AS THE NIPPLE ON THE DRAIN PAN

PIPING SHALL BE RIGID COPPER TYPE L OR TYPE

M UNLESS NOTE BELOW IS MET

PITCH DOWN

TOWARD DRAIN

CLEAN OUT

FLOOR SINK

DRAIN

PAN

NOTE:  1. CPVC PIPE MAY BE USED ONLY IF APPROVED BY LOCAL VA AND

IS INDOORS AND DOES NOT PASS THROUGH RATED BARRIERS.

2. DIELECTRIC FITTING TO BE USED WHEN TWO DISSIMILAR METALS ARE

TO BE CONNECTED.

A
B

[
2
5

m
m

]

DIELECTRIC

FITTING

1
"

NTS

NOTE:

1.

2.

3.

4.

THE ABOVE DETAIL SHOWS REQUIRED PIPING FOR ONE HEAT EXCHANGER.

PROVIDE SADDLE SUPPORTS AND LEGS OR HANGERS FOR HEAT EXCHANGER.  MOUNTING HEIGHT SHALL BE

ADJUSTED TO FACILITATE GRAVITY RETURN OF STEAM CONDENSATE.

MAKE THE BYPASS THE SAME SIZE AS THE CONNECTIONS TO THE CONTROL VALVES.

CONTROL VALVES SHALL BE IN A 

1

3

 AND 

2

3

 SIZE ARRANGEMENT.

TEST PLUG

(TYP.)

THERMOMETER

(TYP.)

MPS

STEAM

SUPPLY

HEAT EXCHANGER

(TYP.)

1
2
"
M

I
N

.

[
3

0
5

m
m

]

(
T

Y
P

.
)

6
"
M

I
N

.

[
1
5

2
m

m
]

(
T

Y
P

.
)

RUN DRAIN LINE FROM RELIEF

VALVE TO NEAREST FLOOR

DRAIN. (TYP.)

H

W

R

H

W

S

M

P

R

 

T

O

 

F

L

A

S

H

T

A

N

K

 

(

T

Y

P

.

)

1/2" [15mm] CHECK

VALVE VACUUM

BREAKER (TYP.)

S

C

A

L

E

 

P

O

C

K

E

T

(

T

Y

P

.

)

DDC

TEMPERATURE

SENSORS

SEE SCHEDULES FOR RELIEF

VALVE SETTING

T

T

-
T

T

-

P

I

T

H

E

R

M

O

S

T

A

T

I

C

 

A

I

R

V

E

N

T

 

(

T

Y

P

.

)

C

O

N

T

R

O

L

 

V

A

L

V

E

S

 

I

N

 

2

/

3

 

&

 

1

/

3

S

I

Z

E

 

A

R

R

A

N

G

E

M

E

N

T

,

 

T

Y

P

.

B

Y

P

A

S

S

NTS

PIPE HANGERS - PROVIDE DOUBLE

DEFLECTION NEOPRENE (TYPE HN) FOR

FIRST TWO ON EACH SIDE OF PUMP (SEE

NOTE NO. 1)

PRESSURE GAGE

1/2" [15mm]

STRAINER

FLEXIBLE

CONNECTION

BALL OR

BUTTERFLY TYP.

NOTES:

1.   SUPPORT PUMP FROM PIPING ONLY.  DO NOT SUPPORT PUMP FROM MOTOR.

BALANCING

DEVICE

NTS

D
U

C
T

 
H

E
I
G

H
T

 
=

 
H

1
/
3
 
H

1
/
3

 
H

1
/
3

 
H

STEAM

CONDENSATE

RETURN

TEMPERATURE SWITCH

SCALE POCKET

HUMIDIFIER

CONTROL VALVE

TO HUMIDISTAT

MANIFOLD PIPE ADAPTERS

STEAM SUPPLY

ON-OFF CONTROL VALVE DUCT CROSS SECTION

6
"
 
M

I
N

.

[
1
5

0
m

m
]

INVERTED BUCKET

TRAP

ASSEMBLY

SEE MANUFACTURER'S

PIPING RECOMMENDATIONS

FOR FINAL LAYOUT

NTS

V
-
1

SUPPLY AIR

STEAM

CONDENSATE

RETURN

STEAM

SUPPLY

RETURN OR

EXHAUST AIR

10'-0" MIN.

[3000 mm]

PC

STEAM HUMIDIFIER

RETURN (OR EXHAUST) AIR HUMIDITY SHALL BE MONITORED. ON A CALL FOR HUMIDIFICATION,

HUMIDIFIER VALVE V-1 SHALL MODULATE TO MAINTAIN THE RETURN (OR EXHAUST) AIR

HUMIDITY SET POINT TO 30% (ADJUSTABLE). PRIOR TO ACTIVATION OF V-1, THE ON/OFF

CONTROL VALVE V-2 SHALL BE ENABLED THROUGH ECC AND JACKET TEMPERATURE SENSED

BY TSH SHALL BE WARM ENOUGH TO PREVENT CONDENSATION. THE HIGH LIMIT HUMIDITY

SENSOR, LOCATED IN THE SUPPLY AIR DUCT 10 FEET AWAY FROM THE HUMIDIFIER SHALL

DISABLE THE HUMIDIFIER AND GIVE AN ALARM SIGNAL TO THE ECC, IF THE SUPPLY AIR

HUMIDITY EXCEEDS 90% RH (ADJUSTABLE). THE AIRFLOW SWITCH SHALL PROVE AIRFLOW

BEFORE HUMIDITY CONTROLS ARE ACTIVATED.

TSH

ON/OFF

CONTROL

VALVE

V-2

RAH

ZC

AFS

HHL
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NTS

NOTE:

1.

2.

3.

4.

ALL VANE ELBOWS SHALL BE CONSTRUCTED AND INSTALLED AS DETAILED BY SMACNA.

WHEN W1 DOES NOT EQUAL W2, VANE SHALL BE SINGLE THICKNESS VANE TYPE

REGARDLESS OF W DIMENSION.

ALL SINGLE THICKNESS VANES SHALL HAVE A 2" [50mm] RADIUS, 1 1/2" [40mm] MAXIMUM

SPACE BETWEEN VANES AND A 3/4" [20mm] TRAILING EDGE.

WHEN W EQUALS W2 AND W1 IS GREATER THAN 20" [500mm] VANES SHALL BE DOUBLE VANE

TYPE.

W
2

W1

NTS

VANE

VANE

NOTE:

1.

2.

THE INTERIOR SURFACE OF ALL RADIUS ELBOWS SHALL BE MADE ROUND.

ALL STANDARD RADIUS ELBOWS CAN BE SUBSTITUTED WITH SHORT RADIUS ELBOWS. ALL

SHORT RADIUS ELBOWS SHALL HAVE VANES. VANES SHALL BE CONSTRUCTED, SUPPORTED

AND FASTENED AS RECOMMENDED BY SMACNA.

R SHALL

EQUAL OR

BE

GREATER

THAN W.

R SHALL

EQUAL OR

BE

GREATER

THAN

1/3W.

W

R

R

2

/

3

W

1
/
3
W

R SHALL

EQUAL OR

BE

GREATER

THAN

1/6W.

STANDARD RADIUS OR

LONG RADIUS ELBOW

SHORT RADIUS ELBOW

WITH ONE VANE

SHORT RADIUS ELBOW

WITH TWO VANES

W W

1

/

2

W

1
/
3
W

1/6W

R

NTS

NOTE:

UNLESS OTHERWISE INDICATED ON PLANS, MAXIMUM ANGLES SHOWN SHALL APPLY.

3

0

°

M

A

X

.

3

0

°

M

A

X

.

E
Q

U
I
P

M
E

N
T

AIR

FLOW

AIR

FLOW

TYPICAL DUCTWORK TRANSITION

PLAN OR SIDE VIEW

TYPICAL DUCTWORK TRANSITION WITH

EQUIPMENT MOUNTED IN DUCT

PLAN OR SIDE VIEW

1

5

°

M

A

X

.

1

5

°
M

A

X

.

1
5
°

1

5

°

M
A

X
.

M

A

X

.

NTS

DESIGNER'S NOTES:

1. THE SUPPLY REGISTER TAKE-OFF MAY BE USED FOR UP UP TO 25% OF THE MAIN DUCT CFM.

THE BRANCH DUCT TAKE-OFF MAY BE USED FOR UP TO 15% OF THE MAIN DUCT CFM ANYTIME

AND UP TO 40% WHEN THE MAIN DUCT VELOCITY IS 1000 FPM [5.1 M/S] OR LESS. THE AIR SPLIT

DUCT TAKE-OFF SHALL BE USED IN ALL OTHER CASES AND MAY BE USED AT ANYTIME.

2. SHOW ALL VOLUME DAMPERS ON FLOOR PLANS.

AIR SPLIT DUCT TAKE-OFF PLAN

VIEW

BRANCH DUCT TAKE-OFF PLAN VIEW

SUPPLY REGISTER TAKE-OFF

PLAN VIEW

AIR

FLOW

AIR

FLOW

A
I
R

F
L
O

W

SUPPLY REGISTER

OR BRANCH DUCT

TURNING VANES

MAIN

SUPPLY

DUCT

SEE FLOOR PLAN FOR

SPLIT DIMENSION

PROVIDE VOLUME

DAMPER

PROVIDE VOLUME

DAMPER

ADJUSTABLE

METAL ROD

OR LINKAGE

TOP REGISTER

MAIN

SUPPLY

DUCT

VOLUME EXTRACTOR; ADJUSTABLE FROM

FULLY CLOSED POSITION TO CFM NOTED

ON FLOOR PLANS

AIR

FLOW

AIR

FLOW

1/4 W OR 4" [100mm] MIN.

AIR

FLOW

MAIN SUPPLY

DUCT

W

A
I
R

F
L
O

W

NTS

MAIN EXHAUST OR RETURN

PLAN VIEW

AIR

FLOW

AIR

FLOW

W

PROVIDE VOLUME DAMPER

AT EACH BRANCH DUCT

1/4W OR 4" [100mm]

MIN.

BRANCH DUCT

VD

NTS

NOTE:

1.

2.

DELETE INSULATION STAND-OFF ON DUCTWORK WITHOUT EXTERIOR INSULATION.

DETAIL SHOWS SINGLE BLADE DAMPER. DAMPER INSTALLATION SHALL BE SIMILAR FOR

MULTI-BLADE DAMPERS & ROUND DAMPERS.

INSULATION SEE

SPECIFICATION

DAMPER BLADE

1/8" [6mm]

CLEARANCE

ALL AROUND

OUTSIDE END BEARING

INSIDE END BEARING

HANDLE WITH

LOCKING

QUADRANT

INSULATION

STAND-OFF

1/2" [15mm] ROUND

ROD PIN

DUCT

STIFFEN BLADE

AS REQUIRED

SIDE ELEVATION SECTION

SECTION "A-A"

"B" "B"

NTS

NOTES:

1. LATCHES SHALL BE OF THE WEDGE TYPE TO CLOSE DOORS TIGHTLY.

2. HINGES ON THE ACCESS DOORS SHALL HAVE NON-CORROSIVE PINS.

3. SEE SMACNA 2005, FIGURE 9-15

CASING

GASKET

HANDLE INSIDE

FLEXIBLE

WASHER

FACTORY

FABRICATED

LATCH

SECTION "B-B"

INSULATION

DUCT

GASKET

INSULATION

INSULATION

"A"

"A"

NTS

STEAM

HUMIDIFER

NOTES:

1. TRANSITION WELDED STAINLESS STEEL 4'[1.22M]

UPSTREAM OF HUMIDIFIER AND 8' [2.44M] DOWNSTREAM

OF HUMIDIFIER.

2. DETAIL ONLY APPLICABLE TO AHU'S WITHOUT AFTER

FILTER DOWNSTREAM OF THE SUPPLY AIR FAN.

3. INTEGRAL STAINLESS STEEL DRAIN PAN SLOPE FROM ALL

DIRECTIONS TO DRAIN CONNECTION. SLOPE .125" PER

1'-0" [0.3 CM PER 0.3 M].

4. PROVIDE MIN. 18" [45 CM] WIDE ACCESS DOOR, DIRECTLY

UPSTREAM AND DOWNSTREAM OF HUMIDIFIER.

AIR HANDLING UNIT

NOTE 1

4'-0"

[1.22M]

8'-0"

[2.44M]

MPS/LPS

ACCESS

DOOR

NOTE 4

ACCESS

DOOR

NOTE 4

ROUTE TO

FLOOR SINK

NOTE 3

AIRFLOW

MPR/LPR

42" MAX

[106.7 CM]

NTS

NTS

THERMOMETER

FLOW SWITCH

FLEXIBLE

CONNECTORS

IF REQUIRED

TEST PLUGS

CHS

EVAPORATOR

CHR

DDC

TEMPERATURE

SENSOR TO ECC

PRESSURE

GAUGE

UNDER CANOPY

FS

TT TT

AIR

DRYER

AC

AC

3/4"

1/2" TUBE

1/2" TUBE

CONDUIT

PRV @ 22 PSI

1/2" OIL

FILTER

WATER

TRAP

CONNECTION

POINT

3/4"

NOTES:

1.     PROVIDE HEAT TRACING WHEN THE EXPOSED PIPING CARRYING CHILLED

WATER IS LOCATED ON THE EXTERIOR OF THE BUILDING. ALL VALVES,

STRAINER, FLOW SWITCH, FLEXIBLE CONNECTORS, ETC., SHALL BE WRAPPED

WITH ELECTRIC HEAT TRACE CABLE UNDER INSULATION.

2.     PROVIDE ALUMINUM JACKETING ON ALL EXPOSED, INSULATED PIPING.

NTS

HEATING COIL

RA

HWS

HWR

V-1

COOLING COIL

CHS

CHR

V-2

FAN

SST

HS

T-1

ROOM TEMPERATURE SENSOR WITH SPACE ADJUSTABLE WALL MOUNTED

48" [1200mm] AFF.

T

PC

FILTER

FAN COIL SEQUENCE OF OPERATION (PATIENT ROOMS)

FAN COIL UNIT SHALL OPERATE ON A SCHEDULE AS SET BY THE ECC.  FAN SHALL

RUN CONTINUOUSLY. FAN STATUS SHALL BE MONITORED AND AN ALARM MESSAGE SHALL

BE GENERATED IN THE EVENT THE UNIT FAILS TO RUN.  THE ADJUSTABLE ROOM TEMP

SET POINT WILL BE 70°-75° WITH 0.5° HEATING/COOLING OFFSETS.  VALVE V-1 & V-2

WILL NOT BE OPEN SIMULTANEOUSLY. ROOM OCCUPANT WILL HAVE ABILITY OF ADJUSTING

ROOM TEMPERATURE BETWEEN 70°-75°.

FAN COIL SEQUENCE OF OPERATION (NONPATIENT ROOMS)

FAN COIL SHALL OPERATE ON A SCHEDULE AS SET BY ECC. FAN SHALL RUN CONTINUOUSLY

IN OCCUPIED MODE. FAN STATUS SHALL BE MONITORED AND AN ALARM MESSAGE SHALL BE

GENERATED IN THE EVENT THE UNIT FAILS TO RUN BETWEEN THE RANGE OF 70°-75° SPACE

TEMPERATURE BOTH V-1 & V-2 SHALL BE CLOSED. UPON RISE IN TEMPERATURE ABOVE 75°

V-2 SHALL MODULATE OPEN TO MAINTAIN 75° F. UPON FALL IN TEMPERATURE BELOW 70° F.

HEATING VALVE V-1 SHALL MODULATE TO OPEN TO MAINTAIN 70° F.

TT

CS

NTS

NOTE:

1 SIZE AND SELECT COIL FOR

PARALLEL FLOW AND MINIMUM

TUBE WATER VELOCITY OF 3.0

FEET PER SECOND

MODULATING CONTROL

VALVE

HWS/GHS

HWR/GHR

AV

AUTO. AIR VENT TO DRAIN, TYP

AV

SHUTOFF VALVE

FULL SIZE CONNECTIONS

TO ALL COIL HEADER

TAPPINGS

BALANCING

DEVICE

MANUAL

BYPASS

VALVE

PREHEAT

COIL

AIR

DESIGNERS NOTE:

1.COORDINATE WITH HVAC DESIGN MANUAL.

MANUAL BYPASS VALVE

Architecture, Engineering,

and Sustainable Design
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NTS

NOTES:

SEE SPECIFICATION SECTION "PUMPS" FOR Y STRAINER OPTION

FIRST 3 HANGERS FOR EACH PIPE AND

BRANCH SHALL BE SPRING & NEOPRENE

TYPE.  TYPE "H" FOR 4" [100mm] DIA. PIPE &

SMALLER.  TYPE "H-P" FOR 5"  [125mm] DIA.

PIPE & LARGER.

RIGID PIPE

HANGER

INSTALL HANGER AS CLOSE  TO

PIPE ELBOW AS POSSIBLE

(TYPICAL)

1/2" [15mm]

FLEXIBLE CONNECTOR (TYPICAL)

PUMP

FLOOR

VIBRATION ISOLATOR

(TYPICAL)

1" [25mm] MIN.

DIA. PIPE STAND

CONCRETE INERTIA

BASE

DRAIN

SUCTION DIFFUSER

WITH BUILT IN STRAINER.

OPTIONAL: LONG RADIUS

ELBOW AND INLET

STRAINER WITH 3XDIAM

STRAIGHT INLET TO PUMP

1/2" [15mm]

PRESSURE GAUGE

RIGID PIPE

HANGER

OPTIONAL STRAINER

BUTTERFLY OR BALL

SHUT OFF VALVE, TYP.

CHECK VALVE

NTS

HEAT

RECOVERY

COIL

PUMP

NOTES:

1.TO PREVENT ICING ON EXHAUST COIL MAINTAIN TEMPERATURE OF SOLUTION ENTERING

 EXHAUST AIR COIL > 35° F BY MODULATING 3 WAY VALVE.

2.DISCONTINUE HEAT RECOVERY IF OUTSIDE AIR TEMPERATURE > BETWEEN 60 TO 80° F

 (ADJUSTABLE)

3.FOR SYSTEMS WITH WINTER DESIGN CONDITIONS < 32° F, PROVIDE APPROPRIATE

 PROPYLENE GLYCOL SOLUTION.

T

TT ECC

HS

HS

TT ECC

PROVIDE VA

GRADE A PREFILTER

ON

UP STREAM SIDE

OF COIL

SUPPLY AIR

EXHAUST AIR

NTS

TYPICAL CONNECTIONS TO VERTICAL

HOT WATER UNIT HEATER

TYPICAL CONNECTIONS TO HORIZONTAL

HOT WATER UNIT HEATER

UNIT HEATER

H

O

T

 

W

A

T

E

R

S

U

P

P

L

Y

H

O

T

 

W

A

T

E

R

R

E

T

U

R

N

H

O

T

 

W

A

T

E

R

S

U

P

P

L

Y

H

O

T

 

W

A

T

E

R

R

E

T

U

R

N

UNIT HEATER

AIR VENT

TEST PLUG, TYP.

SHUTOFF BALL

VALVE, TYP.

WYE STRAINER,

TYP.

MV

MV

AUTOMATIC FLOW

CONTROL VALVE

NOTE: UNIT MOUNTED

     THERMOSTAT SHALL

     MAINTAIN SPACE

     TEMPERATURE BY

     CYCLING

AUTOMATIC FLOW

CONTROL VALVE

NTS

SINGLE COIL

WATER COIL

AIR VENT

WHEN COIL

IS NOT

SELF-VENTING

DRAIN WHEN

COIL IS

NOT

SELF-DRAINING

TEST PLUG

(TYP.)

PIPE HANGER SHALL SUPPORT

PIPING INDEPENDENT OF COIL

REDUCER, IF REQUIRED

DRAIN

NOTES:

1. WHEN COIL IS INCLUDED IN CASING MOUNTED ON VIBRATION ISOLATORS THE FIRST 2 HANGERS FOR

EACH PIPE SHALL BE SPRING & NEOPRENE TYPE. TYPE "H" FOR 100mm [4"]Ø PIPE & SMALLER. TYPE "H-P"

FOR 125mm [5"]Ø PIPE & LARGER.

2. PIPING SHALL BE INSTALLED IN SUCH MANNER THAT IT WILL NOT BLOCK THE SWING OR USE OF

ACCESS DOORS OR PANELS; NEITHER SHALL IT BLOCK THE SERVICING OF FILTERS, VALES, OR

EQUIPMENT.

3. THE FLOW ELEMENT MAY BE INSTALLED IN THE SUPPLY PIPING IF THE REQUIRED MINIMUM UPSTREAM

AND DOWNSTREAM DIMENSIONS CANNOT BE OBTAINED IN THE RETURN PIPING.

FE
AV

MV

AV

TI

TEMPERATURE

INDICATION TO ECC

SEE CONTROL

DIAGRAM
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SUPPLY FANS

COOLING

COIL

HEATING

COIL

HEATING

COIL

FILTER MIXING

BOX

HEAT

RECOVERY

COIL

RETURN

FANS

OSA

EA

SA

RA

FILTER FILTER

EAEARA

OSA

SA

RETURN

FANS

RETURN

FANS

FILTER

RA

VFD

MMP

FILTER

RA

VFD

MMP

FILTER

EAEA

OSAOSA

VFD

MMP

SA

VFD

MMP

SA

RA RA

HEAT

RECOVERY

COIL

HEAT

RECOVERY

COIL

HEAT

RECOVERY

COIL

HEATING

COIL

HEATING

COIL

HEATING

COIL

HEATING

COIL

HEATING

COIL

HEATING

COIL

VFD

MMP

MMP

FILTER

COOLING

COIL

MIXING

BOX

MIXING

BOX

MIXING

BOX

COOLING

COIL

COOLING

COIL

1. SEE EXPANSION TANK SYSTEM SCHEDULE FOR COMPONENT SIZES.

2. RELIEF VALVE FOR CHILLED WATER SYSTEM IS SHOWN. OMIT WHEN RELIEF VALVE

IS  SHOWN ON HEAT EXCHANGER DETAIL & SYSTEM IS USED ONLY FOR HOT WATER

HEATING.

3. PROVIDE STRAINER IN AIR SEPARATOR WHEN INDICATED IN EXPANSION TANK

SCHEDULE.

4. FOR HOT WATER SYSTEMS 2" [50mm] AND SMALLER AND CHILLED WATER SYSTEMS

USE IN-LINE AIR PURGER IN LIEU OF AIR SEPARATOR.

5 SET PRESSURE REDUCING VALVE SO PRESSURE AT HIGHEST POINT IN SYSTEM HAS

A  MINIMUM OF 4 PSIG. [28kPa]

DIAPHRAGM

EXPANSION

TANK

TANK SADDLE

TO PUMP SUCTION

PITCH UP 1.6%

SLOPE (MIN.)

HANGER ROD

SUPPORTS (TYPICAL)

CONNECTOR PIPE

NORMALLY OPEN GATE

VALVE IN VERTICAL

(REMOVE HANDLE)

RUN DRAIN LINE TO

NEAREST F.D.

UNLESS INDICATED

OTHERWISE

FROM SYSTEM

AIR SEPARATOR

SEE NOTES NO. 3

& 4

DRAIN

NTS

COLD WATER FILL LINE.

SEE EXPANSION TANK

SCHEDULE FOR SIZE

NC

RUN DRAIN

LINE TO

NEAREST FD

REDUCED PRESSURE BACKFLOW

PREVENTER

BUTTERFLY

OR BALL

ISOLATION

VALVE

HANGER

RODS (TYP)

AV

AUTOMATIC AIR VENT

PI

NTS

NOTE:

1.

2.

3.

4.

5.

6.

7.

A VERTICAL DAMPER IS SHOWN. HORIZONTAL DAMPER INSTALLATION, 1S SIMILAR. FOLLOW

DAMPER MANUFACTURER'S INSTRUCTIONS, INCLUDING FASTENER OPTIONS AND GAGES FOR

SLEEVE AND PERIMETER ANGLES. FIRE DAMPERS MUST BE INSTALLED IN THE PARTITION OR

FLOOR AND NOT OUTSIDE THE PENETRATION.

GALVANIZED SLEEVE: GAGE NOT LESS THAN CONNECTING DUCT. FASTEN SLEEVE TO DAMPER

FRAME AND TO PERIMETER ANGLES.

PERIMETER ANGELS: GALVANIZED STEEL, NOT LESS THAN 1 1/2"x1 1/2" [40x40mm], 14 GAGE, TO

PROVIDE 1" [25mm] MINIMUM OVERLAP OF OPENING ON ALL 4 SIDES.

BREAKAWAY DUCT CONNECTION: CONTRACTOR'S OPTION OF TYPES SHOWN IN SMACNA.

ACCESS PANELS: SIZE AND LOCATION TO PERMIT SERVICING THE FUSIBLE LINK OR LINKS.

PROVIDE 1/4" TO 1/2" [6 TO 15mm] CLEARANCE ON HEIGHT AND WIDTH. FILL OPEN SPACE WITH

ROCK WOOL FIRESTOP FIBER.

ALL DUCT WORK RISERS WHICH ARE RUN EXPOSED, SUCH AS THRU ATTIC FLOORS AND

MECHANICAL ROOM FLOORS, SHALL BE PROVIDED WITH 3" [75mm] HIGH CONCRETE CURB

AROUND OPENING FOR DUCT.

SLEEVE, NOTE 2

DUCT

CONNECTION

NOTE 4

DAMPER,

NOTE 1

DAMPER COLLAR

EXTENSION INTEGRAL

PART OF SLEEVE

SLEEVE, NOTE 2

NOTE 6
FIRE BARRIER

PARTITION OR CHASE

TYPICAL DUCT

INSULATION

PERIMETER ANGLE, NOTE 3 (NOTE

FASTENED TO PARTITION)

ACCESS

PANEL

NOTE 5

 
 
1

"

[
2

5
m

m
]

NTS

NOTE:

ALL DUCT WORK RISERS WHICH ARE RUN EXPOSED, SUCH AS THRU ATTIC FLOORS AND FAN

ROOM FLOORS SHALL BE PROVIDED WITH A 3" [75mm] HIGH CONCRETE CURB AROUND

OPENING FOR DUCT.

SEAL HOLE WITH FIREPROOFING

MATERIAL AFTER DUCT INSTALLATION

2"x2"x1/4" [50x50x6mm] ANGLE

INSTALL ON BOTH LONG

DIMENSION SIDES OF DUCT.

DUCT RISER - SEE FLOOR PLANS

FOR DETAILS

SEAL HOLE WITH FIREPROOFING

MATERIAL AFTER DUCT INSTALLATION

FLOOR

EXTEND ANGLE 3" [75mm]

BEYOND DUCT

DUCT RISER - SEE FLOOR PLANS

FOR SIZES
SHEET METAL SCREWS 4" [100mm]

ON CENTER

1 1/2"x1 1/2"x1/8" [40x40x3mm] ANGLE

INSTALL ON BOTH LONG DIMENSION

SIDES OF DUCT. FOR DUCTS OVER 60"

[1500mm] USE 2"x2"x1/8" [50x50x3mm]

ANGLE.

HOLE IN STRUCTURAL FLOOR

DUCT RISER

0.5 INCH WG [125Pa] TO 2 INCHES WG [500Pa] DUCT RISER SUPPORT

ARRANGE RISER SO REINFORCER

TRANSVERSE JOINT IS AT RISER

SUPPORT POINT

FLOOR

2 INCHES WG [500Pa] TO 4 INCHES WG [1000Pa] DUCT RISER SUPPORT

HOLE IN STRUCTURAL FLOOR

DUCT RISER
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CABLE BRACE

(4)  TYPICAL

HANGER

ROD

HANGER

ROD

ANCHORAGE

CABLE

BRACE

-30°-60°

ROD STIFFNER ANGLE

IF REQUIRED

EQUIPMENT

EQUIPMENT

EQUIPMENT

SUPPORT STRUCTURE

ROD COUPLING IF

REQUIRED

SEISMIC ROD CLAMP

IF REQUIRED

THREADED ROD

SOLID BRACE

(4) TYPICAL

HANGER

ROD

NTS                                        (CABLE BRACE OPTION)

NTS                                  (SOLID BRACE OPTION)

NTS                                 (CABLE BRACE OPTION)

NTS                                  (CABLE BRACE OPTION)
NTS                                 (CABLE BRACE OPTION)

NTS                             (SOLID BRACE OPTION)

SEISMIC RESTRAINT REQUIREMENTS

SEISMIC RESTRAINT GUIDELINES FOR SEISMIC DESIGN CATEGORY D:

1. SEISMIC BRACING SPECIFIED IN SPECIFICATIONS SECTION

"SEISMIC BRACING OF NON-STRUCTURAL COMPONENTS" IS

REQUIRED FOR ALL MECHANICAL SYSTEMS IN THIS PROJECT.

DETAILS INCLUDED HEREIN ARE FOR THE CONTRACTORS

REFERENCE TO PROVIDE GENERAL GUIDANCE TO THE EXTENT OF

THE BRACING NECESSARY. THE CONTRACTOR SHALL EMPLOY THE

SERVICES OF THE SEISMIC BRACING COMPONENT

MANUFACTURER'S SEISMIC ENGINEER FOR FINAL BRACING

DETAILS.

2. ALL MECHANICAL PIPING AND EQUIPMENT ON THIS PROJECT HAS A

COMPONENT IMPORTANT FACTOR OF 1.5 AND SHALL BE

SEISMICALLY BRACED UNLESS IT MEETS ONE OF THE FOLLOWING

EXCEPTIONS:

2.1. SEISMIC BRACES CAN BE EXCLUDED FROM HIGH

DEROMABILITY PIPING WITH A NOMIBAL PIPE SIZE OF 1 INCH

OR LESS WHERE PROVISIONS ARE MADE TO PROTECT THE

PIPING FROM IMPACT OF LARGER PIPING OR OTHER

EQUIPMENT

2.2. PIPING SUPPORTED BY ROD HANGERS PROVIDED THAT ALL

HANGERS IN THE PIPE RUN ARE 12 INCHES OR LESS IN LENGTH

FROM THE TOP OF THE PIPE TO THE SUPPORTING

STRUCTURE, HANGERS ARE DETAILED TO AVOID BENDING OF

THE HANGERS AND THEIR ATTACHMENTS, AND PROVISIONS

ARE MADE FOR PIPING TO ACCOMMODATE EXPECTED

DEFLECTIONS.

GENERAL SEISMIC BRACING NOTES:

1. SEISMIC BREAKING MAY CONSIST OF SOLID BRACING DESIGNED

TO ACCEPT LOADS IN TENSION AND COMPRESSION OR CABLE

BRACING DESIGNED TO ACCEPT TENSION LOADS ONLY. EACH

BRACE METHOD REQUIRES A VERTICAL HANGER AT OR WITHIN

4-INCHES OF HEIR ATTACHMENT TO THE MECHANICAL SYSTEM.

THE VERTICAL HANGER MAY OR MAY NOT REQUIRE STIFFENING OR

ADDITIONAL ANCHORAGE TO THE STRUCTURE.

2. EACH STRAIGHT PIPE OR DUCT RUN WITH TWO OR MORE

SUPPORTS REQUIRES A MINIMUM OF TWO TRANSVERSE BRACES.

3. EACH STRAIGHT PIPE OR DUCT RUN REQUIRES A MINIMUM OF ONE

LONGITUDINAL BRACE PARALLEL TO THE RUN.

4. TRANSVERSE AND LONGITUDINAL BRACES SHALL BE INSTALLED UP

TO 45 DEGREE BRACE ANGLE FROM THE HORIZONTAL OR (1)

BRACE HORIZONTAL AND (1) BRACE VERTICAL. BRACE SPACING

CAN BE REDUCED TO ALLOW BRACE DIFFERENT BRACE ANGLES

AT THE DISCRETION OF THE SEISMIC ENGINEER.

5. DO NOT MIX SOLID BRACING WITH CABLE BRACING IN THE SAME

DIRECTION.

6. DO NOT BRACE SYSTEM TO TWO DIFFERENT PARTS OF A BUILDING

WHICH MAY ACT DIFFERENTLY IN RESPONSE TO AN EARTHQUAKE.

FOR EXAMPLE, AVOID CONNECTING A TRANSVERSE BRACE TO A

WALL AND LONGITUDINAL BRACE TO A FLOOR OR ROOF AT SAME

BRACE LOCATION. ANY SYSTEM THAT CROSSES A BUILDING

SEISMIC JOINT MUST BE DESIGNED TO ACCOMMODATE 2 TIMES

THE JOINT WIDTH DISPLACEMENTS.

7. TRAPEZE HANGERS WITH MULTIPLE COMPONENTS ARE

DISCOURAGED BUT IF REQUIRED EACH MEMBER MUST BE

CLAMPED OR BOLTED TO THE TRAPEZE. MULTIPLE OR STACKED

TRAPEZES THAT SHARE SUPPORT RODS MUST BE BRACED

INDEPENDENTLY FROM ON ANOTHER.

8. THREADED ROD HANGERS DESIGNED TO CARRY GRAVITY LOADS

MAY REQUIRED ADDITIONAL ANCHORAGE OR STIFFENING AS

DETERMINED BY SEISMIC MANUFACTURER'S ENGINEER. THE USE

OF "C-CLAMPS" DESIGNED TO ATTACH THREADED ROD TO ONE

SIDE OF STEEL BEAM FLANGE FLANGE SHALL NOT BE USED

UNLESS THEY ARE PROVIDED WITH A RESTRAINING STRAP OR

HOOK TO THE OPPOSITE SIDE OF THE BEAM.

9. BRACING CABLES SHALL BE PRE-STRETCHED GALVANIZED 7X19

STRAND CORE AIRCRAFT CABLE WITH NO LIMIT TO THEIR

INSTALLED LENGTH. CABLE SHALL NOT BE DESIGNED TO SUPPORT

GRAVITY LOAD AND ONLY SLACK SHALL BE DUE TO THE CABLE'S

OWN WEIGHT.

MAXIMUM BRACE SPACING

OF STEEL METAL DUCTWORK

SEISMIC

ACCELERATION

INPUT (G)

MAXIMUM

TRANSVERSE

BRACE

SPACING-FT(M)

MAXIMUM

LONGITUDINAL

BRACE

SPACING-FT (M)

0.598 G
30 (9.1)

60 (18.2)

STEEL & COPPER PIPE

MAXIMUM BRACE SPACING

0.598 G
40 (12.2)

80 (24.4)

NO-HUB PIPE

MAXIMUM BRACE SPACING

0.598 G 20 (6.1)

40 (12.2)

SEISMIC

ACCELERATION

INPUT (G)

MAXIMUM

TRANSVERSE BRACE

SPACING-FT(M)

MAXIMUM

LONGITUDINAL

BRACE

SPACING-FT (M)

MAXIMUM

SEISMIC

ACCELERATION

INPUT (G)

MAXIMUM

TRANSVERSE BRACE

SPACING

FT(M)

MAXIMUM

LONGITUDINAL

BRACE

SPACING - FT (M)

NTS                     (CABLE BRACE OPTION)

ROD COUPLING

IF REQUIRED

SEISMIC CLAMP

IF REQUIRED

ROD STIFFENER ANGLE

IF REQUIRED

THREADED ROD

SWIVEL FASTNER

STEEL BRACE OR

STRUT CHANNEL

MAIMUM 9'-6" (2.9 m)

SEISMIC SOLID BRACE

CLEVIS CROSS BRACE

PIPE HANGER

SUPPORT ANCHORAGE

NOTE: 1, DESIGN RESTRAINING DEVICES (ANGLES & BOLTS) TO WITHSTAND

      1.0 G LATERAL AND VERTICAL LOADS.

2. INSTALL LATERAL RESTRAINING DEVICES ON ALL SIDES OF EQUIPMENT BASE.

NOTE:

1. SNUBBERS SHALL BE DESIGNED TO WITHSTAND 1.0 G LATERAL AND VERTICAL

LOADS.

2. SNUBBERS SHALL BE SERIES Z-1001 AS MANUFACTURED BY MASON INDUSTRIES

INC. OR APPROVED EQUAL.

3. INSTALL 4 ALL-DIRECTION SNUBBERS THAT ARE DOUBLE ACTING AND LOCATED

AS CLOSE TO THE VIBRATION ISOLATORS AS POSSIBLE.

4. SNUBBERS SHALL CONSIST OF INTERLOCKING STEEL MEMBERS RESTRAINED BY

3/4" MIN, REMOVABLE NEOPRENE COMPOUNDED TO BRIDGE BEARING

SPECIFICATIONS.

5. SNUBBERS SHALL BE MANUFACTURED WITH AN AIR GAP BETWEEN STEEL AND

NEOPRENE OF NOT LESS THAN 1/8" NOR MORE THAN 1/4" .

RESILIENT PADS TO RETARD

IMPACT LOADS (TYP.)

EQUIPMENT

BASE

OPERATING GAP EQUAL TO HALF OF

STATIC DEFLECTION OF THE

ISOLATION MOUNTS (5/8" MAX.)

STEEL ANGLES TOP ANGLE MAY BE

WELDED IN FIELD TO ADJUST

OPERATING GAP OPERATING GAP

1/16" OVERSIZE HOLE OR

IF LARGER USE WASHER

AND WELD ALL AROUND

ANCHOR BOLTS OR

EXPANSION BOLTS

FLOOR

SIDE VIEW

( TYP.) VIBRATION ISOLATION ASSEMBLY

BOLTED TO EQUIPMENT BASE AND

STRUCTURAL SUPPORT

EQUIPMENT

BASE

ISOLATION MOUNTS SHALL BE DESIGNED

TO WITHSTAND 1.0 G LOADS IN THE

VERTICAL DIRECTION ONLY

OPERATING GAP EQUAL TO HALF

OF STATIC DEFLECTION OF THE

ISOLATION MOUNTS (5/8" MAX.)

RESILIENT PADS TO

 RETARD IMPACT LOADS

(TYP.)

1/16" OVERSIZE HOLE OR IF

LARGER USE WASHER AND WELD

ALL AROUND

ANCHOR BOLTS OR

EXPANSION BOLTS

SIDE VIEW

FLOOR OR FLOOR MOUNTED EQUIPMENT W/VIBRATION ISOLATION

EQUIPMENT

BASE

FLOOR OR

ROOF

ANCHOR BOLT OR EXPANSION BOLT

NEOPRENE WASHER AND SLEEVE

STAINLESS STEEL BONDED PLATE

RESILIENT PAD DESIGNED FOR

1/4" MAX. STATIC DEFLECTION

ISOLATION ASSEMBLY SHALL BE DESIGNED TO

WITHSTAND 0.5 G LATERAL AND VERTICAL LOADS

EQUIPMENT RESTRAINED BY RESILIENT PADS OR NEOPRENE ISOLATORS

RESTRAINING DEVICES FOR LATERAL AND VERTICAL LOADS

EQUIPMENT RESTRAINED BY SNUBBERS

45°

SWIVEL

FASTBERS

(TYPICAL)

CABLE

BRACE

-30°-60

ROD STIFFNER ANGLE

IF REQUIRED

EQUIPMENT

SUPPORT STRUCTURE

ROD COUPLING IF

REQUIRED

STIFFNER

CLAMP

THREADED ROD

SUPPORT ANCHORAGE

SWIVEL

FASTNERS

(TYPICAL)

ANCHORAGE

SUPPORT STRUCTURE

ROD COUPLING

SEISMIC ROD CLAMP

IF REQUIRED

THREADED ROD

ROD STIFNER ANGLE

IF REQUIRED

ROD COUPLING

TRAPEZE SUPPORT

REQUIRED

CLEARENCES

ADDITIONAL

UPPER

SUPPORT

ANCHORAGE

DUCT

SUPPORT STRUCTURE

ANCHORAGE

ONLY SHOWN IN

TRANSVERSE

DIRECTION

FOR CLARITY

ADDITIONAL

UPPER SUPPORT

SCBH OPTIONAL

ATTACHMENT DETAIL

ROD COUPLING

SEISMIC ROD CLAMP

IF REQUIRED

THREADED ROD

ROD STIFFNER ANGLE

IF REQUIRED

ROD COUPLING

No. 10 SELF-TAPING

SHEET METAL

SCREWS MAXIMUM 12

IN. (305 mm) O.C.

TRAPEZE SUPPORT

DUCT

1 IN. (25mm)

REQUIRED

CLEARANCES

SUPPORT STRUCTURE

ROD COUPLING

IF REQUIRED

SEISMIC CLAMP

IF REQUIRED

ROD STIFFENER ANGLE

IF REUIRED

THREADED ROD

ANCHORAGE

AIRCRAFT CABLE

SEISMIC CABLE BRACE

PIPE CLAMP

PIPE HANGER

MAXIMUM 4 IN. (102 mm)

PIPE CLAMP MAY BE

ROTATED TO GAIN ACCESS

TO STRUCTURE ABOVE

1

1

1

1

1

1

THREADED ROD

ROD COUPLING

IF REQUIRED

SEISMIC CLAMP

IF REQUIRED

ROD STIFFENER ANGLE

IF REQUIRED

THREADED ROD

SWIVEL FASTNER

AIRCRAFT CABLE

SEISMIC CABLE BRACE HOOK
CLEVIS CROSS BRACE

PIPE HANGER

1

1

FLOOR

NOTE: 1, DESIGN RESTRAINING DEVICES (ANGLES & BOLTS) TO WITHSTAND

      1.0 G LATERAL AND VERTICAL LOADS.

2. INSTALL LATERAL RESTRAINING DEVICES ON ALL SIDES OF EQUIPMENT BASE.

RESTRAINING DEVICES FOR LATERAL AND VERTICAL LOADS

FLOOR OR  ROOF

SNUBBER

ASSEMBLY

VIBRATION

ISOLATION

ASSEMBLY

EQUIPMENT BASE

ANCHOR BOLTS OR

EXPANSION BOLTS

SIDE VIEW

Architecture, Engineering,

and Sustainable Design

design
AESUS

group



NTS NTS

NTS NTS

NTS NTS
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NOTE:

CONTRACTOR TO INSULATE ALL PIPE

FLANGES, VALVES, AND EQUIPMENT WITH

EVERGREEN "CUT 'N WRAP INSULATION

KITS" OR APPROVED EQUAL.

INSULATION KIT

INSULATION KIT

INSULATION KIT

INSULATION KIT

INSULATION KIT

INSULATION KIT
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HPS

HUM-HLHUM-AP

STEAM VALVE

M

CONTROL VALVES, AIR-PROVING SWITCH, AND HUMIDITY

HIGH-LIMIT SWITCH FURNISHED BY MANUFACTURER,

INSTALLED AND WIRED BY CONTRACTOR. LOCATE

HUMIDITY HIGH-LIMIT SWITCH DOWNSTREAM OF GRID BY

MANUFACTURER'S RECOMMENDED DISTANCE.

HUM-O

SEQUENCE OF OPERATION

HUMIDIFICATION: HUMIDIFIER IS FURNISHED WITH INTERNAL CONTROLS.  PROVIDE OUTPUT SIGNAL TO CONTROLS

PROPORTIONAL TO THE AMOUNT OF HUMIDITY REQUIRED TO MAINTAIN THE EXHAUST AIR HUMIDITY SETPOINT OF 45%

RELATIVE HUMIDITY (ADJUSTABLE) WHILE KEEPING THE COLD DECK HUMIDITY BELOW 80% RELATIVE HUMIDITY

(ADJUSTABLE).  THE SAFETIES (AIR PROVING SWITCH AND HIGH-HUMIDITY OF 80%, ADJUSTABLE) SHALL BE WIRED AND

INTERLOCKED TO THE INTERNAL CONTROLS.

HUM-A

HUMIDITY VALVE OUTPUT

ALARM

2

NTS

HUMIDIFIER CONTROL DIAGRAM

AIR COOLED CHILLERS

LEAD CHILLER - RUN CONDITIONS:

THE CHILLER SHALL BE ENABLED TO RUN WHENEVER:

• A DEFINABLE NUMBER OF CHILLED WATER COILS NEED COOLING

• AND THE OUTSIDE AIR TEMPERATURE IS GREATER THAN 54°F (ADJ.).

LAG CHILLER - RUN CONDITIONS:

THE CHILLER SHALL BE ENABLED TO RUN WHENEVER:

· THE LEAD CHILLER REACHES 90% OF IT'S CAPACITY AND A DEFINABLE

NUMBER OF CHILLED WATER COILS NEED COOLING

· AND THE OUTSIDE AIR TEMPERATURE IS GREATER THAN 54°F (ADJ.).

TO PREVENT SHORT CYCLING, THE CHILLER SHALL RUN FOR AND BE OFF FOR

MINIMUM ADJUSTABLE TIMES (BOTH USER DEFINABLE), UNLESS SHUTDOWN

ON SAFETIES OR OUTSIDE AIR CONDITIONS.

THE CHILLER SHALL RUN SUBJECT TO ITS OWN INTERNAL SAFETIES AND

CONTROLS.

CHILLED WATER ISOLATION VALVE:

THE VALVE SHALL OPEN ANYTIME THE CHILLER IS CALLED TO RUN. THE VALVE

SHALL ALSO OPEN WHENEVER THE CHILLED WATER PUMP RUNS FOR FREEZE

PROTECTION.

THE VALVE SHALL OPEN PRIOR TO THE CHILLER BEING ENABLED AND

SHALL CLOSE ONLY AFTER THE CHILLER IS DISABLED. THE VALVE SHALL

THEREFORE HAVE:

· A USER ADJUSTABLE DELAY ON START.

· AND A USER ADJUSTABLE DELAY ON STOP.

THE DELAY TIMES SHALL BE SET APPROPRIATELY TO ALLOW FOR ORDERLY

CHILLED WATER SYSTEM START-UP, SHUTDOWN AND SEQUENCING.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

· FAILURE: VALVE COMMANDED OPEN BUT THE STATUS INDICATES

CLOSED.

· OPEN IN HAND: VALVE COMMANDED CLOSED BUT THE

STATUS INDICATES OPEN.

· RUNTIME EXCEEDED: VALVE STATUS RUNTIME EXCEEDS A

USER-DEFINABLE LIMIT.

CHILLED WATER PUMP LEAD/STANDBY OPERATION:

THE TWO CHILLED WATER PUMPS SHALL RUN ANYTIME THE CHILLER IS

CALLED TO RUN. THE CHILLED WATER PUMP SHALL ALSO RUN FOR FREEZE

PROTECTION WHENEVER THE OUTSIDE AIR TEMPERATURE IS LESS THAN A

USER DEFINABLE SETPOINT (ADJ.).

THE LEAD PUMP SHALL START PRIOR TO THE CHILLER BEING ENABLED AND

SHALL STOP ONLY AFTER THE CHILLER IS DISABLED. THE PUMP(S) SHALL

THEREFORE HAVE:

· A USER ADJUSTABLE DELAY ON START.

· AND A USER ADJUSTABLE DELAY ON STOP.

THE DELAY TIMES SHALL BE SET APPROPRIATELY TO ALLOW FOR ORDERLY

CHILLED WATER SYSTEM START-UP, SHUTDOWN AND SEQUENCING.

THE TWO PUMPS SHALL OPERATE IN A LEAD/STANDBY FASHION.

· THE LEAD PUMP SHALL RUN FIRST.

· ON FAILURE OF THE LEAD PUMP, THE STANDBY PUMP SHALL RUN AND

THE LEAD PUMP SHALL TURN OFF.

THE DESIGNATED LEAD PUMP SHALL ROTATE UPON ONE OF THE FOLLOWING

CONDITIONS (USER SELECTABLE):

· MANUALLY THROUGH A SOFTWARE SWITCH

· IF PUMP RUNTIME (ADJ.) IS EXCEEDED

· DAILY

· WEEKLY

· MONTHLY

ALARMS SHALL BE PROVIDED AS FOLLOWS:

· CHILLED WATER PUMP 1

· FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

· RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

· RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE

LIMIT.

· VFD FAULT.

 

· CHILLED WATER PUMP 2

· FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

· RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

· RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE

LIMIT.

· VFD FAULT.

CHILLED WATER DIFFERENTIAL PRESSURE CONTROL:

THE CONTROLLER SHALL MEASURE CHILLED WATER DIFFERENTIAL PRESSURE

AND MODULATE THE LEAD CHILLED WATER PUMP VFD TO MAINTAIN ITS

CHILLED WATER DIFFERENTIAL PRESSURE SETPOINT. THE FOLLOWING

SETPOINTS ARE RECOMMENDED VALUES. ALL SETPOINTS SHALL BE FIELD

ADJUSTED DURING THE COMMISSIONING PERIOD TO MEET

THE REQUIREMENTS OF ACTUAL FIELD CONDITIONS.

THE CONTROLLER SHALL MODULATE CHILLED WATER PUMP SPEED TO

MAINTAIN A CHILLED WATER DIFFERENTIAL PRESSURE OF 12LBF/IN2 (ADJ.).

THE VFD MINIMUM SPEED SHALL NOT DROP BELOW 10% (ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS:

· HIGH CHILLED WATER DIFFERENTIAL PRESSURE: IF THE CHILLED

WATER DIFFERENTIAL PRESSURE IS 25% (ADJ.) GREATER THAN

SETPOINT.

· LOW CHILLED WATER DIFFERENTIAL PRESSURE: IF THE CHILLED

WATER DIFFERENTIAL PRESSURE IS 25% (ADJ.) LESS THAN SETPOINT.

CHILLED WATER BYPASS VALVE - MINIMUM FLOW CONTROL:

THE CONTROLLER SHALL MEASURE CHILLED WATER FLOW THROUGH THE

CHILLER AND, AS THE CHILLED WATER FLOW DROPS BELOW SETPOINT, THE

CONTROLLER SHALL MODULATE THE CHILLED WATER BYPASS VALVE OPEN TO

MAINTAIN THE MINIMUM CHILLED WATER FLOW SETPOINT.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

· LOW CHILLED WATER FLOW: IF THE CHILLED WATER FLOW IS 25% (ADJ.)

LESS THAN SETPOINT.

CHILLER:

THE CHILLER SHALL BE ENABLED A USER ADJUSTABLE TIME AFTER PUMP

STATUSES ARE PROVEN ON. THE CHILLER SHALL THEREFORE HAVE A

USER ADJUSTABLE DELAY ON START.

THE DELAY TIME SHALL BE SET APPROPRIATELY TO ALLOW FOR ORDERLY

CHILLED WATER SYSTEM START-UP, SHUTDOWN AND SEQUENCING.

THE CHILLER SHALL RUN SUBJECT TO ITS OWN INTERNAL SAFETIES AND

CONTROLS.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

· CHILLER FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

· CHILLER RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

· CHILLER RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER

DEFINABLE LIMIT.

CHILLER CHILLED WATER SUPPLY SETPOINT:

THE CHILLER SHALL MAINTAIN A CHILLED WATER SUPPLY TEMPERATURE

SETPOINT AS DETERMINED BY ITS OWN INTERNAL CONTROLS (PROVIDED BY

OTHERS).

CHILLED WATER TEMPERATURE MONITORING:

THE FOLLOWING TEMPERATURES SHALL BE MONITORED:

· CHILLED WATER SUPPLY.

· CHILLED WATER RETURN.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

· HIGH CHILLED WATER SUPPLY TEMP: IF THE CHILLED WATER SUPPLY

TEMPERATURE IS GREATER THAN 55°F (ADJ.).

· LOW CHILLED WATER SUPPLY TEMP: IF THE CHILLED WATER SUPPLY

TEMPERATURE IS LESS THAN 38°F (ADJ.).

BI - Emergency Shutdown

CHWR

BO - Chiller Enable

BI - Chiller Status

BO - Chilled Water Isolation Valve

BI - Chilled Water Isolation Valve Status

T

T

AI - Chilled Water Return Temp

AI - Chilled Water Supply Temp

Chiller

CHWS

S

P2

M

CT

VFD

BI - Chilled Water Pump 2 Status

BO - Chilled Water Pump 2 Start/Stop

P1

M

CT

VFD

BI - Chilled Water Pump 1 Status

BO - Chilled Water Pump 1 Start/Stop

CHWR

CHWS

L

H

AI - Chilled Water Differential Pressure

AO - Chilled Water Pump 1 VFD Speed

BI - Chilled Water Pump 1 VFD Fault

AO - Chilled Water Pump 2 VFD Speed

BI - Chilled Water Pump 2 VFD Fault

AO - Chilled Water Bypass Valve

AI - Chilled Water Flow

M

BO - Chiller Enable

BI - Chiller Status

Chiller

BO - Chilled Water Isolation Valve

BI - Chilled Water Isolation Valve Status

S

BO - Chilled Water Isolation Valve

BI - Chilled Water Isolation Valve Status

S

1

NTS

CHILLER CONTROL DIAGRAM

ABBREVIATIONS

DDC DIRECT DIGITAL CONTROL

NO NORMALLY OPEN

NC NORMALLY CLOSED

SR SPRING RANGE

TR THROTTLING RANGE

PH PREHEAT

CPA CONTROL POINT ADJUSTMENT

DA DIRECT ACTING

RA REVERSE ACTING

FMS FACILITY MANAGEMENT SYSTEM

EMS ENTERPRISE MANAGEMENT SYSTEM

I

SYMBOLS

HARD-WIRED SAFETY INTERLOCK

HARDWARE POINT
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H L

TH

OA

BI - Freezestat

M

M

AO - Mixed Air Dampers

AI - Mixed Air Temp

AI - Return Air Temp

M

CT

VFD

BO - Return Fan Start/Stop

BI - Return Fan Status

AO - Preheating Valve

HWS

HWR

RA

AO - Return Fan VFD Speed

BI - Return Fan VFD Fault

H L

BI - Return Air Smoke Detector

AI - Return Air Humidity

T

AI - Supply Air Temp

BI - Supply Air Smoke Detector

AI - Supply Air Humidity

AO - Humidifier

BO - Humidifier Enable

BI - High Static Shutdown

M

CT

VFD

BO - Supply Fan Start/Stop

BI - Supply Fan Status

AO - Supply Fan VFD Speed

BI - Supply Fan VFD Fault

AO - Cooling Valve

CHWS

CHWR

AI - Prefilter Differential Pressure AI - Final Filter Differential Pressure

SA

Locate ¾ distance

down longest duct

H

L

AI - Supply Air Static Pressure

H

STM

M

MM

M

EA

T

T

M

CT

M

AI - Run-Around Loop Coil Discharge Air Temp

AI - Outside Air Temp

AI - Exhaust Air Temp

BI - Run-Around Loop Pump Status

BO - Run-Around Loop Pump Start/Stop

AI - Run-Around Loop Temp

AO - Run-Around Loop Mixing Valve

T

T

T T

SF

RF

N.C.

N.O.

N.C.

CHWHW

H L

AHU CONTROL DIAGRAM

SEQUENCE OF CONTROLS

RUN CONDITIONS - REQUESTED:

THE UNIT SHALL RUN WHENEVER:

• ANY ZONE IS OCCUPIED.

• OR A DEFINABLE NUMBER OF UNOCCUPIED ZONES NEED HEATING OR COOLING.

EMERGENCY SHUTDOWN:

THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING AN EMERGENCY SHUTDOWN SIGNAL.

FREEZE PROTECTION:

THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A FREEZESTAT STATUS.

HIGH/LOW STATIC SHUTDOWN:

THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING AN HIGH OR LOW STATIC

SHUTDOWN SIGNAL.

RETURN AIR SMOKE DETECTION:

THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A RETURN AIR SMOKE DETECTOR STATUS.

SUPPLY AIR SMOKE DETECTION:

THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A SUPPLY AIR SMOKE DETECTOR STATUS.

AHU OPTIMAL START:

THE UNIT SHALL START PRIOR TO SCHEDULED OCCUPANCY BASED ON THE TIME NECESSARY FOR THE ZONES TO

REACH THEIR OCCUPIED SETPOINTS. THE START TIME SHALL AUTOMATICALLY ADJUST BASED ON CHANGES IN

OUTSIDE AIR TEMPERATURE AND ZONE TEMPERATURES.

SUPPLY FAN (12 FANS):

THE SUPPLY FANS SHALL RUN ANYTIME THE UNIT IS COMMANDED TO RUN, UNLESS SHUTDOWN ON SAFETIES. TO

PREVENT SHORT CYCLING, THE SUPPLY FANS SHALL HAVE A USER DEFINABLE (ADJ.) MINIMUM RUNTIME.  SUPPLY

FANS SHALL RAMP UP AS ONE FAN.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• SUPPLY FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• SUPPLY FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

• SUPPLY FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.).

SUPPLY AIR DUCT STATIC PRESSURE CONTROL:

THE CONTROLLER SHALL MEASURE DUCT STATIC PRESSURE AND MODULATE THE SUPPLY FAN VFD SPEED TO

MAINTAIN A DUCT STATIC PRESSURE SETPOINT. THE SPEED SHALL NOT DROP BELOW 30% (ADJ.). THE STATIC

PRESSURE SETPOINT SHALL BE RESET BASED UPON THE POSITION OF THE ZONE DAMPERS, WITH A GOAL OF

REDUCING THE STATIC PRESSURE UNTIL AT LEAST ONE ZONE DAMPER IS NEARLY WIDE OPEN.

• THE INITIAL DUCT STATIC PRESSURE SETPOINT SHALL BE 1.5IN H2O  (ADJ.).

• IF NO ZONE DAMPER IS NEARLY WIDE OPEN, THE SETPOINT SHALL INCREMENTALLY RESET DOWN TO A

MINIMUM OF 1.3IN H2O (ADJ.) .

• AS ONE OR MORE DAMPERS NEARS THE WIDE OPEN POSITION, THE SETPOINT SHALL INCREMENTALLY RESET

UP TO A MAXIMUM OF 1.8IN H2O (ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH SUPPLY AIR STATIC PRESSURE: IF THE SUPPLY AIR STATIC PRESSURE IS 25% (ADJ.) GREATER THAN

SETPOINT.

• LOW SUPPLY AIR STATIC PRESSURE: IF THE SUPPLY AIR STATIC PRESSURE IS 25% (ADJ.) LESS THAN SETPOINT.

• SUPPLY FAN VFD FAULT.

RETURN FANS (12 FANS):

THE RETURN FANS SHALL RUN WHENEVER THE SUPPLY FANS RUN.  RETURN FANS SHALL RAMP UP AND DOWN AS

ONE FAN AND NOT BE STAGED.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• RETURN FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• RETURN FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

• RETURN FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.).

• RETURN FAN VFD FAULT.

RETURN PLENUM STATIC PRESSURE CONTROL:

THE CONTROLLER SHALL MEASURE RETURN PLENUM STATIC PRESSURE AND MODULATE THE RETURN FAN VFD

SPEED TO MAINTAIN A RETURN PLENUM STATIC PRESSURE SETPOINT OF 0.2IN H2O (ADJ.). THE RETURN FAN VFD

SPEED SHALL NOT DROP BELOW 20% (ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH RETURN PLENUM STATIC PRESSURE: IF THE RETURN AIR PLENUM STATIC PRESSURE IS 25% (ADJ.)

GREATER THAN SETPOINT.

• LOW RETURN PLENUM STATIC PRESSURE: IF THE RETURN AIR PLENUM STATIC PRESSURE IS 25% (ADJ.) LESS

THAN SETPOINT.

ENERGY RECOVERY - RUN-AROUND LOOP COILS:

THE CONTROLLER SHALL MODULATE THE RUN-AROUND LOOP MIXING VALVE FOR ENERGY RECOVERY AS FOLLOWS.

COOLING RECOVERY MODE:

THE CONTROLLER SHALL MEASURE THE RUN-AROUND LOOP COIL DISCHARGE AIR TEMPERATURE (DOWNSTREAM OF

THE OUTSIDE AIR COIL) AND MODULATE THE RUN-AROUND LOOP MIXING VALVE TO MAINTAIN A SETPOINT 2°F (ADJ.)

LESS THAN THE UNIT SUPPLY AIR TEMPERATURE SETPOINT. THE RUN-AROUND LOOP SHALL RUN FOR COOL

RECOVERY WHENEVER:

• UNIT RETURN AIR TEMPERATURE IS 5°F (ADJ.) OR MORE BELOW THE OUTSIDE AIR TEMPERATURE.

• AND THE UNIT IS IN A COOLING MODE.

• AND THE ECONOMIZER  IS OFF.

• AND THE SUPPLY FAN IS ON.

HEATING RECOVERY MODE:

THE CONTROLLER SHALL MEASURE THE RUN-AROUND LOOP COIL DISCHARGE AIR TEMPERATURE (DOWNSTREAM

OF THE OUTSIDE AIR COIL) AND MODULATE THE RUN-AROUND LOOP MIXING VALVE TO MAINTAIN A SETPOINT

2°F (ADJ.) GREATER THAN THE UNIT SUPPLY AIR TEMPERATURE SETPOINT. THE RUN-AROUND LOOP SHALL RUN

FOR HEAT RECOVERY WHENEVER:

•

UNIT RETURN AIR TEMPERATURE IS 5°F (ADJ.) OR MORE ABOVE THE OUTSIDE AIR TEMPERATURE.

•

AND THE UNIT IS IN A HEATING MODE.

•

AND THE ECONOMIZER  IS OFF.

•

AND THE SUPPLY FAN IS ON.

FROST PROTECTION:

THE RUN-AROUND LOOP PUMP SHALL RUN AND THE RUN-AROUND LOOP MIXING VALVE SHALL CLOSE TO 0% (ADJ.) IN

ORDER TO CIRCULATE WATER THROUGH THE RUN-AROUND LOOP EXHAUST AIR COIL WHENEVER:

•  RUN-AROUND LOOP TEMPERATURE DROPS BELOW 33°F (ADJ.)

•  OR THE EXHAUST AIR TEMPERATURE DROPS BELOW 30°F (ADJ.).

PREHEATING COIL VALVE:

THE CONTROLLER SHALL MEASURE THE MIXED AIR TEMPERATURE AND MODULATE THE PREHEATING COIL VALVE TO

MAINTAIN ITS SETPOINT 5°F (ADJ.) LESS THAN THE SUPPLY AIR TEMPERATURE SETPOINT.

THE PREHEATING SHALL BE ENABLED WHENEVER:

• OUTSIDE AIR TEMPERATURE IS LESS THAN 60°F (ADJ.).

• AND THE ECONOMIZER IS DISABLED.

• AND THE SUPPLY FAN STATUS IS ON.

THE PREHEATING COIL VALVE SHALL OPEN FOR FREEZE PROTECTION WHENEVER:

• MIXED AIR TEMPERATURE DROPS FROM 40°F TO 35°F (ADJ.).

• OR THE FREEZESTAT  IS ON.

SUPPLY AIR TEMPERATURE SETPOINT - OPTIMIZED:

THE CONTROLLER SHALL MONITOR THE SUPPLY AIR TEMPERATURE AND SHALL MAINTAIN A SUPPLY AIR

TEMPERATURE SETPOINT RESET BASED ON ZONE COOLING AND HEATING REQUIREMENTS

THE SUPPLY AIR TEMPERATURE SETPOINT SHALL BE RESET FOR COOLING BASED ON ZONE COOLING REQUIREMENTS

AS FOLLOWS:

• THE INITIAL SUPPLY AIR TEMPERATURE SETPOINT SHALL BE 55°F (ADJ.).

• AS COOLING DEMAND INCREASES, THE SETPOINT SHALL INCREMENTALLY RESET DOWN TO A MINIMUM

OF 53°F (ADJ.).

• AS COOLING DEMAND DECREASES, THE SETPOINT SHALL INCREMENTALLY RESET UP TO A MAXIMUM OF

72°F (ADJ.) .

IF MORE ZONES NEED HEATING THAN COOLING, THEN THE SUPPLY AIR TEMPERATURE SETPOINT SHALL BE RESET

FOR HEATING AS FOLLOWS:

• THE INITIAL SUPPLY AIR TEMPERATURE SETPOINT SHALL BE 82°F (ADJ.).

• AS HEATING DEMAND INCREASES, THE SETPOINT SHALL INCREMENTALLY RESET UP TO A MAXIMUM OF

85°F (ADJ.).

• AS HEATING DEMAND DECREASES, THE SETPOINT SHALL INCREMENTALLY RESET DOWN TO A MINIMUM OF

72°F (ADJ.).

SEQUENCE OF CONTROLS (CONT.)

COOLING COIL VALVE:

THE CONTROLLER SHALL MEASURE THE SUPPLY AIR TEMPERATURE AND MODULATE THE COOLING COIL VALVE TO

MAINTAIN ITS COOLING SETPOINT.

THE COOLING SHALL BE ENABLED WHENEVER:

• OUTSIDE AIR TEMPERATURE IS GREATER THAN 60°F (ADJ.).

• AND THE ECONOMIZER  IS DISABLED OR FULLY OPEN.

• AND THE SUPPLY FAN STATUS IS ON.

• AND THE HEATING  IS NOT ACTIVE.

THE COOLING COIL VALVE SHALL OPEN TO 50% (ADJ.) WHENEVER THE FREEZESTAT  IS ON.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH SUPPLY AIR TEMP: IF THE SUPPLY AIR TEMPERATURE IS 5°F (ADJ.) GREATER THAN SETPOINT.

LOW SUPPLY AIR TEMPERATURE ALARM:

THE CONTROLLER SHALL ALARM IF THE SUPPLY AIR TEMPERATURE IS LESS THAN 45°F (ADJ.).

ECONOMIZER:

THE CONTROLLER SHALL MEASURE THE MIXED AIR TEMPERATURE AND MODULATE THE ECONOMIZER DAMPERS IN

SEQUENCE TO MAINTAIN A SETPOINT 2°F (ADJ.) LESS THAN THE SUPPLY AIR TEMPERATURE SETPOINT. THE OUTSIDE

AIR DAMPERS SHALL MAINTAIN A MINIMUM ADJUSTABLE POSITION OF 20% (ADJ.) OPEN WHENEVER OCCUPIED. 

THE ECONOMIZER SHALL BE ENABLED WHENEVER:

• OUTSIDE AIR TEMPERATURE IS LESS THAN 65°F (ADJ.).

• AND THE OUTSIDE AIR TEMPERATURE IS LESS THAN THE RETURN AIR TEMPERATURE.

• AND THE SUPPLY FAN STATUS IS ON.

THE ECONOMIZER SHALL CLOSE WHENEVER:

• MIXED AIR TEMPERATURE DROPS FROM 40°F TO 35°F (ADJ.).

• OR THE FREEZESTAT  IS ON.

• OR ON LOSS OF SUPPLY FAN STATUS.

THE OUTSIDE AND EXHAUST AIR DAMPERS SHALL CLOSE AND THE RETURN AIR DAMPER SHALL OPEN WHEN THE UNIT

IS OFF. IF OPTIMAL START UP IS AVAILABLE THE MIXED AIR DAMPER SHALL OPERATE AS DESCRIBED IN THE OCCUPIED

MODE EXCEPT THAT THE OUTSIDE AIR DAMPER SHALL MODULATE TO FULLY CLOSED. 

MINIMUM OUTSIDE AIR VENTILATION - FIXED PERCENTAGE:

THE OUTSIDE AIR DAMPERS SHALL MAINTAIN A MINIMUM ADJUSTABLE POSITION DURING BUILDING OCCUPIED HOURS

AND BE CLOSED DURING UNOCCUPIED HOURS.

HUMIDIFIER CONTROL:

THE CONTROLLER SHALL MEASURE THE RETURN AIR HUMIDITY AND MODULATE THE HUMIDIFIER TO MAINTAIN A

SETPOINT OF 50% RH (ADJ.). THE HUMIDIFIER SHALL BE ENABLED WHENEVER THE SUPPLY FAN STATUS IS ON.

THE HUMIDIFIER SHALL TURN OFF WHENEVER:

• SUPPLY AIR HUMIDITY RISES FROM 90% RH TO 95% RH (ADJ.).

• OR ON LOSS OF SUPPLY FAN STATUS.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH SUPPLY AIR HUMIDITY: IF THE SUPPLY AIR HUMIDITY IS GREATER THAN 90% RH (ADJ.).

• LOW SUPPLY AIR HUMIDITY: IF THE SUPPLY AIR HUMIDITY IS LESS THAN 30% RH (ADJ.).

PREFILTER DIFFERENTIAL PRESSURE MONITOR:

THE CONTROLLER SHALL MONITOR THE DIFFERENTIAL PRESSURE ACROSS THE PREFILTER.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• PREFILTER CHANGE REQUIRED: PREFILTER DIFFERENTIAL PRESSURE EXCEEDS A USER DEFINABLE LIMIT

(ADJ.).

FINAL FILTER DIFFERENTIAL PRESSURE MONITOR:

THE CONTROLLER SHALL MONITOR THE DIFFERENTIAL PRESSURE ACROSS THE FINAL FILTER.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• FINAL FILTER CHANGE REQUIRED: FINAL FILTER DIFFERENTIAL PRESSURE EXCEEDS A USER DEFINABLE LIMIT

(ADJ.).

MIXED AIR TEMPERATURE:

THE CONTROLLER SHALL MONITOR THE MIXED AIR TEMPERATURE AND USE AS REQUIRED FOR ECONOMIZER

CONTROL  OR PREHEATING CONTROL .

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH MIXED AIR TEMP: IF THE MIXED AIR TEMPERATURE IS GREATER THAN 90°F (ADJ.).

• LOW MIXED AIR TEMP: IF THE MIXED AIR TEMPERATURE IS LESS THAN 45°F (ADJ.).

RETURN AIR HUMIDITY:

THE CONTROLLER SHALL MONITOR THE RETURN AIR HUMIDITY AND USE AS REQUIRED FOR ECONOMIZER CONTROL

OR HUMIDITY CONTROL .

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH RETURN AIR HUMIDITY: IF THE RETURN AIR HUMIDITY IS GREATER THAN 70% (ADJ.).

• LOW RETURN AIR HUMIDITY: IF THE RETURN AIR HUMIDITY IS LESS THAN 35% (ADJ.).

RETURN AIR TEMPERATURE:

THE CONTROLLER SHALL MONITOR THE RETURN AIR TEMPERATURE AND USE AS REQUIRED FOR SETPOINT CONTROL

OR ECONOMIZER CONTROL .

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH RETURN AIR TEMP: IF THE RETURN AIR TEMPERATURE IS GREATER THAN 90°F (ADJ.).

• LOW RETURN AIR TEMP: IF THE RETURN AIR TEMPERATURE IS LESS THAN 45°F (ADJ.).

SUPPLY AIR TEMPERATURE:

THE CONTROLLER SHALL MONITOR THE SUPPLY AIR TEMPERATURE. 

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH SUPPLY AIR TEMP: IF THE SUPPLY AIR TEMPERATURE IS GREATER THAN 120°F  (ADJ.).

• LOW SUPPLY AIR TEMP: IF THE SUPPLY AIR TEMPERATURE IS LESS THAN 45°F  (ADJ.).

GENERAL NOTES

1. CONTROLS CONTRACTOR SHALL ADD A LINK ON THE FRONT END THE SHOWS THE SEQUENCE OF OPERATION

AND CONTROLS DIAGRAM FOR THE EQUIPMENT INSTALLED IN THIS PROJECT.  THE CLIENT SHALL HAVE THE

CAPABILITY TO SELECT THE EQUIPMENT AND REVIEW THE SOC AND DIAGRAM FOR THE EQUIPMENT.

2. ALL NEW CONTROLS TO COMMUNICATE WITH EXISTING EMS.  FIELD INVESTIGATE EXISTING CONTROLS

EQUIPMENT TO DETERMINE CAPACITIES AND NETWORK LAYOUT PRIOR TO BID.  SUBMIT DETAILED NETWORK

DIAGRAM AS REQUIRED BY SPECIFICATIONS.

3. PROVIDE CONTROL CABINET WHERE REQUIRED (SUITABLE FOR INTENDED LOCATION) COMPLETE WITH

POWER SUPPLIES, CONDUIT, SENSOR WIRING, COMMUNICATION WIRING AND RELATED HARDWARE AND

SOFTWARE.  UNLESS NOTED OTHERWISE, THE BUILDING CONTROL SYSTEM SHALL BE CONNECTED TO

EMERGENCY POWER.

4. ALL SETPOINTS INDICATED SHALL BE ADJUSTABLE AT THE HOST COMPUTER WORKSTATION AND VIA A LAPTOP

COMPUTER CONNECTED TO ANY EMS CONTROL PANEL OR CONTROLLER.  ACTUAL POINT NAMES SHALL

MATCH NAMING CONVENTION OF EXISTING EMS.  POINT NAMES LISTED ON THE CONTROL DIAGRAMS ARE FOR

REFERENCE ONLY.

5. COORDINATE ALL SENSOR INSTALLATIONS WITH THE MECHANICAL CONTRACTOR AND SUBMIT PROPOSED

LOCATIONS ON PIPING COORDINATION DRAWING SUBMITTAL. COORDINATE TO INSURE THAT THE SENSOR

MANUFACTURER'S RECOMMENDED UPSTREAM AND DOWNSTREAM PIPE DIAMETERS ARE PROVIDED

(ESPECIALLY FLOW ELEMENTS AND TRANSMITTERS).

6. WHENEVER A UNIT IS SHUTDOWN BECAUSE OF ONE OF ITS SAFETIES, THE BAS SHALL RETAIN IN MEMORY THE

READING AND SET POINT OF EACH DEVICE TO HELP THE OPERATOR TO ISOLATE THE CAUSE OF THE

SHUTDOWN.

7. IF ANY LOCAL, TERMINAL, OR UNITARY CONTROLLER OR EQUIPMENT MANUFACTURER'S CONTROL SYSTEM

LOSES COMMUNICATION WITH THE BAS NETWORK, AN ALARM SHALL BE GENERATED BY THE BAS INDICATING

THE LOCATION OF THE FAULT.

8. UNLESS NOTED OTHERWISE, ALL CONTROL VALVES SHALL HAVE PROPORTIONAL CONTROL.  NO

FLOATING-POINT CONTROLS SHALL BE ALLOWED.  VALVES SHALL UTILIZE A 0-10 VDC CONTROL SIGNAL.

9. VFD'S SHALL BE CONNECTED TO THE EMS NETWORK THROUGH A DIRECT NETWORK CONNECTION AS WELL AS

THROUGH THE HARDWIRED POINTS INDICATED.  IT IS THE RESPONSIBILITY OF THE EMS CONTRACTOR TO

COORDINATE AND ADAPT THE EMS NETWORK TO THE COMMUNICATIONS PROTOCOLS AVAILABLE FROM THE

VFD MANUFACTURER.  THE FOLLOWING POINTS SHALL BE INTEGRATED INTO THE EMS: SPEED FEEDBACK,

FREQUENCY OUTPUT, CURRENT, TORQUE, POWER, DC BUS VOLTAGE, OUTPUT VOLTAGE, KWH COUNTER,

DRIVE TEMPERATURE, ALARMS, STATUSES

10. DUCT SMOKE DETECTORS PROVIDED AND INSTALLED BY THE FIRE ALARM CONTRACTOR (BELOW IN SPACE).

WIRE AND CONDUIT TO THE MOTOR CONTROLLER AND THE FACP BY THE FIRE ALARM CONTRACTOR.  POWER

TO THE DETECTOR, WIRE, AND CONDUIT BY THE ELECTRICAL CONTRACTOR. COORDINATE WITH ELECTRICAL

PLANS AND FIRE ALARM CONTRACTOR FOR REQUIRED POWER.

11. VFD'S SHALL BE CONNECTED TO THE EMS NETWORK THROUGH A RS486 OR BACNET IP CONNECTION AS WELL

AS THROUGH THE HARDWIRED POINTS INDICATED.  IT IS THE RESPONSIBILITY OF THE EMS CONTRACTOR TO

COORDINATE AND ADAPT THE EMS NETWORK TO THE COMMUNICATIONS PROTOCOLS AVAILABLE FROM THE

VFD MANUFACTURER.

12. CONTROLS SHALL BE SCHNEIDER ELECTRIC BUILDING AUTOMATION SERVER OR APPROVED EQUAL BY VA FT.

HARRISON ENGINEERING DEPARTMENT.

CONTROLS POINTS LIST

H L

AI - Return Plenum Static Pressure
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C

HWS

T

AI - Hot Water Supply Temp

AI - Hot Water Return Temp

HWS

HWR

P1

P2

M

CT

CT

VFD

VFD

BO - Hot Water Pump 1 Start/Stop

BI - Hot Water Pump 1 Status

BO - Hot Water Pump 2 Start/Stop

BI - Hot Water Pump 2 Status

H

L

AI - Hot Water Differential Pressure

AO - Hot Water Pump 2 VFD Speed

BI - Hot Water Pump 2 VFD Fault

AO - Hot Water Pump 1 VFD Speed

BI - Hot Water Pump 1 VFD Fault

S

AO - Steam Valve

M

HWR

M

STEAM TO HOT WATER CONVERTER

HEAT EXCHANGER SYSTEM RUN CONDITIONS:

THE HEAT EXCHANGER SYSTEM SHALL BE ENABLED TO RUN WHENEVER:

• A DEFINABLE NUMBER OF HOT WATER COILS NEED HEATING.

• AND OUTSIDE AIR TEMPERATURE IS LESS THAN 65°F (ADJ.).

TO PREVENT SHORT CYCLING, THE HEAT EXCHANGER SHALL RUN FOR AND BE OFF FOR MINIMUM ADJUSTABLE

TIMES (BOTH USER DEFINABLE).

THE HEAT EXCHANGER SYSTEM SHALL ALSO RUN FOR FREEZE PROTECTION WHENEVER OUTSIDE AIR

TEMPERATURE IS LESS THAN 38°F (ADJ.).

HOT WATER PUMP LEAD/LAG OPERATION:

THE TWO HOT WATER PUMPS SHALL OPERATE IN A LEAD/LAG FASHION.

• THE LEAD PUMP SHALL RUN FIRST.

• ON FAILURE OF THE LEAD PUMP, THE LAG PUMP SHALL RUN AND THE LEAD PUMP SHALL TURN OFF.

• ON DECREASING HOT WATER DIFFERENTIAL PRESSURE, THE LAG PUMP SHALL STAGE ON AND RUN IN UNISON

WITH THE LEAD PUMP TO MAINTAIN HOT WATER DIFFERENTIAL PRESSURE SETPOINT.

THE DESIGNATED LEAD PUMP SHALL ROTATE UPON ONE OF THE FOLLOWING CONDITIONS (USER SELECTABLE):

• MANUALLY THROUGH A SOFTWARE SWITCH

• IF PUMP RUNTIME (ADJ.) IS EXCEEDED

• DAILY

• WEEKLY

• MONTHLY

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HOT WATER PUMP 1

• FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

• RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT.

• VFD FAULT.

 

• HOT WATER PUMP 2

• FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

• RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT.

• VFD FAULT.

HOT WATER DIFFERENTIAL PRESSURE CONTROL:

THE CONTROLLER SHALL MEASURE HOT WATER DIFFERENTIAL PRESSURE AND MODULATE THE HOT WATER PUMP

VFDS IN SEQUENCE TO MAINTAIN ITS HOT WATER DIFFERENTIAL PRESSURE SETPOINT.

THE FOLLOWING SETPOINTS ARE RECOMMENDED VALUES. ALL SETPOINTS SHALL BE FIELD ADJUSTED DURING THE

COMMISSIONING PERIOD TO MEET THE REQUIREMENTS OF ACTUAL FIELD CONDITIONS.

THE CONTROLLER SHALL MODULATE HOT WATER PUMP SPEEDS TO MAINTAIN A HOT WATER DIFFERENTIAL

PRESSURE OF 12LBF/IN2 (ADJ.). THE VFDS MINIMUM SPEED SHALL NOT DROP BELOW 20% (ADJ.).

ON DROPPING HOT WATER DIFFERENTIAL PRESSURE, THE VFDS SHALL STAGE ON AND RUN TO MAINTAIN SETPOINT

AS FOLLOWS:

• THE CONTROLLER SHALL MODULATE THE LEAD VFD TO MAINTAIN SETPOINT.

• IF THE LEAD VFD SPEED IS GREATER THAN A SETPOINT OF 90% (ADJ.), THE LAG VFD SHALL STAGE ON.

• THE LAG VFD SHALL RAMP UP TO MATCH THE LEAD VFD SPEED AND THEN RUN IN UNISON WITH THE LEAD VFD

TO MAINTAIN SETPOINT.

ON RISING HOT WATER DIFFERENTIAL PRESSURE, THE VFDS SHALL STAGE OFF AS FOLLOWS:

• IF THE VFDS SPEEDS DROPS BACK TO 60% (ADJ.) BELOW SETPOINT, THE LAG VFD SHALL STAGE OFF.

• THE LEAD VFD SHALL CONTINUE TO RUN TO MAINTAIN SETPOINT.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH HOT WATER DIFFERENTIAL PRESSURE: IF 25% (ADJ.) GREATER THAN SETPOINT.

• LOW HOT WATER DIFFERENTIAL PRESSURE: IF 25% (ADJ.) LESS THAN SETPOINT.

HOT WATER SUPPLY TEMPERATURE SETPOINT:

THE HOT WATER SUPPLY TEMPERATURE SETPOINT SHALL BE A FIXED SETPOINT OF 180°F (ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH HOT WATER SUPPLY TEMP: IF GREATER THAN 200°F (ADJ.).

• LOW HOT WATER SUPPLY TEMP: IF LESS THAN 100°F (ADJ.).

HEAT EXCHANGER STEAM VALVE - HOT WATER CONTROL:

THE CONTROLLER SHALL MEASURE THE HOT WATER SUPPLY TEMPERATURE AND MODULATE THE STEAM VALVE TO

MAINTAIN ITS SETPOINT.

THE STEAM VALVE SHALL BE ENABLED WHENEVER:

• THE HEAT EXCHANGER IS CALLED TO RUN.

• AND HOT WATER SUPPLY TEMPERATURE IS BELOW SETPOINT.

THE STEAM VALVE SHALL OPEN TO 100% (ADJ.) WHENEVER THE HEAT EXCHANGER IS IN FREEZE PROTECTION DUE

TO LOW OUTSIDE AIR TEMPERATURE.

THE STEAM VALVE SHALL CLOSE WHENEVER THE HOT WATER SUPPLY TEMPERATURE RISES FROM 180°F TO

200°F (ADJ.).

1

NTS

STEAM TO HOT WATER CONTROL DIAGRAM
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GENERAL NOTES:

ELECTRICAL SYMBOLS  - DIAGRAM

VFD

ELECTRICAL SYMBOLS  - POWER PLAN

VFD

ABBREVIATIONS

ELECTRICAL SYMBOLS  - LIGHTING PLAN
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GENERAL NOTES

A. ALL EXTERIOR DEVICES SHALL BE WEATHERPROOF AND GFCI

PROTECTED.

B. MEMBRANE PENETRATION THROUGH WALLS SHALL BE PROTECTED IN

ACCORDANCE WITH THE LATEST ADOPTED EDITION OF I.B.C. 712.32.

C. ALL WORK WILL BE PERFORMED IN STRICT ACCORDANCE WITH ALL

NATIONAL AND LOCAL CODES, STANDARDS AND SAFE WORK

PROCEDURES.

D. ALL DEMOLITION AND NEW WORK MUST BE PERFORMED SUCH THAT

EXISTING DEVICES, EQUIPMENT, ETC. ARE TO BE PROTECTED SO AS

THEY  REMAIN FULLY FUNCTIONAL FOR CONTINUED USE.  THE

ELECTRICAL CONTRACTOR IS RESPONSIBLE FOR MAINTAINING CIRCUIT

INTEGRITY TO ALL EQUIPMENT AND DEVICES TO REMAIN.  THE

CONTRACTOR WILL REPAIR  ANY DAMAGE TO EXISTING EQUIPMENT OR

DEVICES TO THE SATISFACTION OF THE ENGINEER.

E. COORDINATE WITH MECHANICAL AND PLUMBING DRAWINGS AND

CONTRACTOR FOR ANY MECHANICAL OR PLUMBING EQUIPMENT WHICH

MAY NEED TO BE DEMOLISHED, RELOCATED OR NEW WORK TO BE

PROVIDED WITH NEW CIRCUITS.

F. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH ALL

TRADES AND PROVIDING ALL EQUIPMENT, DEVICES, APPURTENANCES

AND SUPPORT AS REQUIRED FOR A FULLY FUNCTIONAL SYSTEM.

G. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH ALL

VENDORS AND PROVIDING ALL CONNECTIONS AND APPURTENANCES AS

REQUIRED FOR A FULLY FUNCTIONING SYSTEM TO THE SATISFACTION

OF THE OWNER, TENANT AND ENGINEER.

H. CONTRACTOR WILL MAINTAIN CLEARANCES ABOUT ELECTRICAL

EQUIPMENT PER NEC 110.26.

I. ALL WIRING FOR EXTERIOR LIGHTING AND POWER DEVICES SHALL BE A

MINIMUM OF 10 A.W.G. COPPER WITH TYPE "THWN-2" INSULATION (UNO)

FOR UNDERGROUND CIRCUITS RUN IN PVC. PROVIDE A 10 A.W.G.

COPPER GROUND IN  ADDITION TO CIRCUIT CONDUCTORS (UNO).

J. VERIFY ALL EXISTING LOCATIONS AND CONDITIONS IN THE FIELD PRIOR

TO START OF WORK.

K. NO DESIGN CHANGE MAY BE MADE TO THE SYSTEM WITHOUT THE PRIOR

APPROVAL OF THE DESIGN ELECTRICAL ENGINEER AND THE ELECTRICAL

INSPECTOR.

L. PLANS WERE DESIGNED USING INFORMATION AVAILABLE TO ENGINEER.

THIS INFORMATION MAY CONSIST OF ORIGINAL BUILDING PLANS, PRIOR

TENANT IMPROVEMENT PLANS, EXISTING PANEL SCHEDULES, FIELD

NOTES, ETC.

M. HOWEVER, AS EXISTING INFORMATION MAY BE INCOMPLETE OR MAY

PROVE TO CONTAIN INACCURACIES, THE ENGINEER CANNOT CERTIFY

PRIOR INSTALLATIONS AS PERFORMED BY OTHERS.  THEREFORE, THE

CONTRACTOR SHALL INCLUDE IN HIS BID ALL WORK AS REQUIRED TO

FIELD VERIFY EXISTING CONDITIONS AND AVAILABLE CIRCUITS.

N. THE CONTRACTOR WILL PROVIDE ENGINEER AND  OWNER WITH

COMPLETE AND  ACCURATE "AS-BUILTS". THESE SHALL INCLUDE THE

LOCATION, CIRCUITING AND ROUTING OF ALL NEW AND RELOCATED

EQUIPMENT (I.E.: AIR HANDLERS, CHILLERS, FANS, RECEPTACLES,

LUMINAIRES, SWITCHES, ETC) OVER-CURRENT DEVICES, STARTING

DEVICES, CONDUIT, CONDUCTORS, AND ALL OTHER DEVICES IMPACTED

BY THIS PROJECT.

KEY NOTES

1. LOCATION OF ROOM 144, BUILDING154 ELECTRICAL SERVICE ROOM.

2. LOCATION OF ROOM 144-A, ELECTRICAL SERVICE ROOM, ADJACENT TO

ROOM 144-B, THE GENERATOR ROOM.

3. LOCATION OF EXISTING MAIN SWITCHBOARD "154-MSBD".

4. LOCATION OF EXISTING  SWITCHBOARD "SES-144B".

5. LOCATION OF EXISTING GENERATOR PANELBOARD "154-GSBD".

6. LOCATION OF AUTOMATIC TRANSFER SWITCH "ATS-TSEE".

7. LOCATION OF EXISTING PANELBOARD "154-DEE".

SCALE:

ELECTRICAL SERVICE LOCATION PLAN

1" = 20'-0"

1

4

2

3

1

5

6

7
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SCALE:

ELECTRICAL POWER PENTHOUSE DEMOLITION PLAN

1/4" = 1'-0"

1

KEY NOTES

1. EXISTING AIR HANDLING UNIT S1A AND STARTING UNIT TO BE

DEMOLISHED.  DEMO CONDUIT AND CONDUCTORS BACK TO SOURCE.

2. EXISTING AIR HANDLING UNIT S2A AND STARTING UNIT TO BE

DEMOLISHED.  DEMO CONDUIT AND CONDUCTORS BACK TO SOURCE.

3. EXISTING AIR HANDLING UNIT S2 AND STARTING UNIT TO BE

DEMOLISHED.  DEMO CONDUIT AND CONDUCTORS BACK TO SOURCE.

4. EXISTING AIR HANDLING UNIT AC2 AND STARTING UNIT TO BE

DEMOLISHED.  DEMO CONDUIT AND CONDUCTORS BACK TO SOURCE.

5. LOCATION OF EXISTING MOTOR CONTROL CENTER "MCC-5".

6. LOCATION OF EXISTING MOTOR CONTROL CENTER "MCC-3".

7. LOCATION OF EXISTING PANELBOARD "154-PEE4".

8. EXISTING AIR COMPRESSOR, DISCONNECTING MEANS AND

CONTROLLERS AT THIS LOCATION TO BE RELOCATED. EXTEND,

RE-ROUTE OR REPLACE FEED AS REQUIRED. SEE SHEET E100 FOR

NEW LOCATION.

9. EXISTING PANELBOARD 154-P5 TO BE RELOCATED. SEE SHEET E100

FOR NEW LOCATION.

10. EXISTING DISCONNECT AND VSD SERVING 154-RF-01-AHU-14-3RD TO BE

REMOVED. DEMO CONDUIT AND CONDUCTORS BACK TO SOURCE.

11. EXISTING WALL TO BE REMOVED BETWEEN COLUMNS 9 AND 12.

VARIOUS ITEMS ALONG THIS WALL ARE BEING REMOVED, SOME ITEMS

ARE BEING RELOCATED. ALL CONDUIT AND CONDUCTORS THAT

REMAIN SHALL BE SUPPORTED FOR THE STRUCTURE ABOVE.

12. EXISTING GUTTER WITH  200 AMPERE DISCONNECT SERVING MCC-5

AND 600 A. DISCONNECT SERVING EXISTING CHILLER TO REMAIN.

13. EXISTING PANELBOARD A TO REMAIN.

14. EXISTING PANELBOARD 154-PEE2 TO REMAIN.

15. EXISTING TELEPHONE OUTLET TO BE RELOCATED APPROX. 3' S. OF

THIS LOCATION TO OTHER SIDE OF COLUMN. SEE SHE E100 FOR

LOCATION.

16. EXISTING POWER RECEPTACLE AND 4-PLEX DATA RECEPTACLE

SERVING ETHERNET TRANSMITTER TO BE RELOCATED APPROX. 3' S.

OF THIS LOCATION TO OTHER SIDE OF COLUMN. SEE SHEET E100 FOR

LOCATION.

17. EXISTING JOHNSON CONTROL CABINET AT THIS LOCATION,

CURRENTLY NOT IN USE, TO BE REMOVED.

18. EXISTING AIR COMPRESSOR DRYER SYSTEM AND RECEPTACLE

SERVING UNIT TO BE RELOCATED.

19. EXISTING HVAC CONTROL PANELS ALONG WALL TO BE REMOVED.

DEMO  CONDUIT AND CONDUCTORS BACK TO SOURCE.

20. EXISTING JOHNSON CONTROL CABINET TO BE REMOVED

21. EXISTING RECEPTACLE TO BE REMOVED. DEMO CONDUIT AND

CONDUCTORS BACK TO SOURCE.

22. EXISTING SIMPLEX FIRE ALARM DEVICES TO BE RELOCATED. DEMO

CONDUIT AND CONDUCTORS BACK TO SOURCE.

23. EXISTING CIRCULATION WATER PUMPS 1 AND 2 TO BE REMOVED. DEMO

CONDUIT AND CONDUCTORS BACK TO SOURCE.

24. EXISTING HOA'S SERVING CIRCULATION WATER PUMPS 1 AND 2 TO BE

REMOVED. DEMO CONDUIT AND CONDUCTORS BACK TO SOURCE.

25. EXISTING VSD TO BE REMOVED. DEMO CONDUIT AND CONDUCTORS

BACK TO SOURCE.

26. EXISTING J-BOX TO BE REMOVED. DEMO CONDUIT AND CONDUCTORS

BACK TO SOURCE.

27. EXISTING EXHAUST FAN EF14 TO BE REMOVED. DEMO CONDUCTORS

BACK TO SOURCE. VERIFY EXISTING CONDUIT IS IN GOOD CONDITION.

IF SO, EXISTING CONDUIT TO BE RE-USED TO SERVE NEW EF-14.

28. EXISTING FIRE ALARM PULL BOX TO BE RELOCATED. SEE SHEET E100

FOR NEW LOCATION.

29. LOCATION OF ELEVATOR MAIN SHUTOFF PANEL. ENSURE THAT  NO

DISRUPTION TO ELEVATOR EQUIPMENT OCCURS DURING THIS

PROJECT.
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SEE SHEET ED-101 FOR DEMOLITION GENERAL NOTES.
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SCALE:

ELECTRICAL POWER ROOF DEMOLITION PLAN

1/4" = 1'-0"

1

KEY NOTES

1. LOCATION OF EXISTING CHILLER 154-CHLR-05A.
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GENERAL NOTES

SEE SHEET ED-100 FOR DEMOLITION GENERAL NOTES.

DEMOLITION GENERAL NOTES

A. ALL WORK WILL BE PERFORMED IN STRICT ACCORDANCE WITH ALL

NATIONAL AND LOCAL CODES, STANDARDS AND SAFE WORK

PROCEDURES.

B. ALL WORK SHALL BE PERFORMED IN A CLEAN AND WORKMANLIKE

MANNER. CARE SHALL BE EXERCISED TO MINIMIZE ANY

INCONVENIENCE OR DISTURBANCE TO OTHER AREAS OF THE BUILDING

WHICH ARE TO REMAIN IN OPERATION.

C. ALL UTILITY OR SYSTEM SHUTDOWNS SHALL BE COORDINATED WITH

THE OWNER AND ENGINEER. NO SHUTDOWNS CAN OCCUR WITHOUT

PRIOR PERMISSION FROM THE OWNER.

D. THE CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS AND FIELD

CONDITIONS PRIOR TO PROCEEDING WITH ANY WORK. ANY

DISCREPANCIES SHALL BE REPORTED TO THE ENGINEER FOR

RESOLUTION.

E. ALL DEMOLITION AND NEW WORK MUST BE PERFORMED SUCH THAT

EXISTING DEVICES, EQUIPMENT, ETC. ARE TO BE PROTECTED SO AS

THEY  REMAIN FULLY FUNCTIONAL FOR CONTINUED USE.  THE

ELECTRICAL CONTRACTOR IS RESPONSIBLE FOR MAINTAINING CIRCUIT

INTEGRITY TO ALL EQUIPMENT AND DEVICES TO REMAIN.  THE

CONTRACTOR WILL REPAIR  ANY DAMAGE TO EXISTING EQUIPMENT OR

DEVICES TO THE SATISFACTION OF THE ENGINEER.

F. ANY EXISTING DEVICES WHOSE CIRCUITS MAY HAVE BEEN

REASSIGNED TO NEW WORK WILL BE RE-FED FROM SPARE BREAKERS

IN THE NEAREST AVAILABLE PANEL SUITABLE TO THE ENGINEER.

NOTIFY ENGINEER OF SUCH OCCURRENCES FOR FURTHER DIRECTION.

THE ENGINEER WILL EVALUATE FIELD SUGGESTIONS REGARDING NEW

SOURCES FOR REFERENCED DEVICES.

G. THE CONTRACTOR IS RESPONSIBLE FOR DISPOSAL OF DEMOLISHED

EQUIPMENT AND DEVICES.  THE CONTRACTOR WILL COORDINATE WITH

THE OWNER AND ARCHITECT FOR ANY EQUIPMENT TO BE RETURNED

TO OWNER STOCK PRIOR TO DISPOSAL.

H. THE CONTRACTOR SHALL COORDINATE WITH MECHANICAL AND

PLUMBING DRAWINGS AND  CONTRACTOR FOR ANY MECHANICAL OR

PLUMBING EQUIPMENT WHICH MAY NEED TO BE DEMOLISHED,

RELOCATED OR NEW WORK TO BE PROVIDED WITH NEW CIRCUITS.

I. ALL SHUT DOWNS AND DEMOLITION SHALL BE PHASED AND

COORDINATED WITH NEW WORK.  CONTRACTOR SHALL BE

RESPONSIBLE FOR COORDINATION SHUT DOWNS AND REMOVAL OF

ITEMS WITH THE OWNER'S REPRESENTATIVE AND THE OWNER'S

PHASING REQUIREMENTS.

J. OPENINGS IN FLOORS, WALLS, CEILINGS, ROOFS, ETC. AS A RESULT OF

REMOVED CONDUIT AND CONDUCTORS, BUSWAY, ETC SHALL BE

PATCHED TO MATCH EXISTING BUILDING CONSTRUCTION.  WORK

SHALL BE PERFORMED BY CRAFTSMEN SKILLED IN THEIR RESPECTIVE

TRADES.

K. CONTRACTOR SHALL BE RESPONSIBLE FOR CONSTRUCTION MEANS,

METHODS, TECHNIQUES, AND SAFETY TO THE PUBLIC AND TO

PROPERTY BOTH PRIVATE AND PUBLIC.

L. FOR EXISTING CIRCUITS SERVING DEMOLISHED EQUIPMENT OR

DEVICES, REMOVE CONDUIT TO NEAREST USABLE J-BOX OR TO

SOURCE AND REMOVE CONDUCTORS TO SOURCE. EXISTING

BREAKERS ARE TO REMAIN IN PANEL. RE-LABEL PANEL SCHEDULES TO

INDICATE ABANDONED CIRCUITS AS SPARE.

M. PLANS WERE DESIGNED USING INFORMATION AVAILABLE TO

ENGINEER.  THIS INFORMATION MAY CONSIST OF ORIGINAL BUILDING

PLANS, PRIOR TENANT IMPROVEMENT PLANS, EXISTING PANEL

SCHEDULES, FIELD NOTES, ETC.

N. HOWEVER, AS EXISTING INFORMATION MAY BE INCOMPLETE OR MAY

PROVE TO CONTAIN INACCURACIES, THE ENGINEER CANNOT CERTIFY

PRIOR INSTALLATIONS AS PERFORMED BY OTHERS.  THEREFORE, THE

CONTRACTOR SHALL INCLUDE IN HIS BID ALL WORK AS REQUIRED TO

FIELD VERIFY EXISTING CONDITIONS AND AVAILABLE CIRCUITS.

O. THE CONTRACTOR WILL PROVIDE ENGINEER AND  OWNER WITH

COMPLETE AND  ACCURATE "AS-BUILTS". THESE SHALL INCLUDE THE

LOCATION, CIRCUITING AND ROUTING OF ALL NEW AND RELOCATED

EQUIPMENT (I.E.: AIR HANDLERS, CHILLERS, FANS, RECEPTACLES,

LUMINAIRES, SWITCHES, ETC) OVER-CURRENT DEVICES, STARTING

DEVICES, CONDUIT, CONDUCTORS, AND ALL OTHER DEVICES

IMPACTED BY THIS PROJECT.
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SCALE:

ELECTRICAL LIGHTING PENTHOUSE DEMOLITION PLAN

1/4" = 1'-0"

1

KEY NOTES

1. EXISTING INCANDESCENT PENDANT TYPE

LUMINAIRE WITH DOWNLIGHTING REFLECTOR AND

WIRE GUARD.

2. EXISTING 4' STRIP TYPE SUSPENDED FLUORESCENT

LUMINAIRE WITH (2) 32 W. T-8 LAMPS, SIDE SHIELDS

AND WIRE GUARD TO BE REMOVED.

3. EXISTING TANDEM 4' FLUORESCENT LUMINAIRE

WITH (2) 32 W. T-8 LAMPS TO BE REMOVED.

4. REMOVE CIRCUITING SERVING EXISTING LIGHTING

BACK TO FIRST J-BOX SERVING UNITS IN THIS

ROOM. FEED TO BE RE-USED TO SERVE NEW

LIGHTING.

5. EXISTING SWITCH CONTROLLING LIGHTING TO BE

REMOVED. DEMO CONDUIT AND CONDUCTORS

BACK TO SOURCE.

#

1
(TYPICAL)

2
(TYPICAL)

3

GENERAL NOTES

SEE SHEET E-101 FOR DEMOLITION GENERAL NOTES.

5

4
(TYPICAL)
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KEY NOTES

1. EXISTING AIR HANDLING UNIT "S2" RETURN FAN AND

STARTING DEVICE TO BE REMOVED. DEMO FEED BACK TO

SOURCE.

2. EXISTING AIR HANDLING UNIT "S2" SUPPLY FAN AND STARTING

DEVICE TO BE REMOVED. DEMO FEED BACK TO SOURCE.

3. EXISTING AIR HANDLING UNIT "AC2" AND STARTING DEVICE TO

BE REMOVED. DEMO FEED BACK TO SOURCE.

4. EXISTING HOA IN MOTOR CONTROL CENTER TO BE REMAIN.

UNIT TO BE LISTED AS "SPARE".

5. ELECTRICAL CONTRACTOR TO PERFORM 30 DAY LOAD TEST

ON "154-MSBD" PRIOR TO COMMENCING WORK. VERIFY

EXISTING DEMAND LOAD IS LESS THAN 2,100.0 AMPS. PROVIDE

ENGINEER OF RECORD WITH RESULTS. IF HIGHER,

COORDINATE WITH ENGINEER FOR FURTHER DIRECTION.

6. ELECTRICAL CONTRACTOR TO PERFORM 30 DAY LOAD TEST

ON "154-DEE" FEEDERS PRIOR TO COMMENCING WORK.

VERIFY EXISTING DEMAND LOAD IS LESS THAN 500.0 AMPS.

PROVIDE ENGINEER OF RECORD WITH RESULTS. IF HIGHER,

COORDINATE WITH ENGINEER FOR FURTHER DIRECTION.

7. ELECTRICAL CONTRACTOR TO PERFORM 30 DAY LOAD TEST

ON "154-GSBD" FEEDERS PRIOR TO COMMENCING WORK.

VERIFY EXISTING DEMAND LOAD IS LESS THAN 1,800.0 AMPS.

PROVIDE ENGINEER OF RECORD WITH RESULTS. IF HIGHER,

COORDINATE WITH ENGINEER FOR FURTHER DIRECTION.

#

SCALE:

ELECTRICAL DEMOLITION ONE-LINE DIAGRAM "154-MSBD"

NOT TO SCALE

1

3

2

4

1

4

5

6

7

GENERAL NOTES

SEE SHEET E-101 FOR DEMOLITION GENERAL NOTES.
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KEY NOTES

1. EXISTING AIR HANDLING UNIT "S1A" AND STARTING DEVICE TO

BE REMOVED. DEMO FEED BACK TO SOURCE.

2. EXISTING AIR HANDLING UNIT "S2A" AND STARTING DEVICE TO

BE REMOVED. DEMO FEED BACK TO SOURCE.

3. EXISTING CHILLED WATER PUMPS "P1" AND "P2" TO BE

REMOVED. DEMO FEED BACK TO SOURCE.

4. EXISTING FUSED DISCONNECT IN MOTOR CONTROL CENTER

TO REMAIN. UNIT TO BE LISTED AS "SPARE".

5. EXISTING HOA IN MOTOR CONTROL CENTER TO REMAIN. UNIT

TO BE LISTED AS "SPARE".

6. ELECTRICAL CONTRACTOR TO PERFORM 30 DAY LOAD TEST

ON "SES-144B" PRIOR TO COMMENCING WORK. VERIFY

EXISTING DEMAND LOAD IS LESS THAN 1,060.0 AMPS. PROVIDE

ENGINEER OF RECORD WITH RESULTS. IF HIGHER,

COORDINATE WITH ENGINEER FOR FURTHER DIRECTION.

#

2

SCALE:

ELECTRICAL DEMOLITION ONE-LINE DIAGRAM "SES-144B"

NOT TO SCALE

1

1

4

4

5

3 3

1

6

GENERAL NOTES

SEE SHEET E-101 FOR DEMOLITION GENERAL NOTES.
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SCALE:

ELECTRICAL POWER PENTHOUSE NEW WORK PLAN

1/4" = 1'-0"

1

4

1

2

3

6

KEY NOTES

1. PROPOSED LOCATION OF NEW AIR HANDLING UNIT 154-AHU-12-4th,

WITH DUAL VSD'S WITH DUAL INTEGRAL MAIN DISCONNECTING MEANS.

CIRCUIT AS INDICATED.

2. PROPOSED LOCATION OF NEW AIR HANDLING UNIT 154-AHU-13-4th,

WITH DUAL VSD'S WITH DUAL INTEGRAL MAIN DISCONNECTING

MEANS.CIRCUIT AS INDICATED.

3. PROPOSED LOCATION OF NEW AIR HANDLING UNIT 154-AHU-14-3rd,

WITH DUAL VSD'S WITH DUAL INTEGRAL MAIN DISCONNECTING

MEANS.CIRCUIT AS INDICATED.

4. PROPOSED LOCATION OF NEW AIR HANDLING UNIT 154-AHU-15-2nd,

WITH DUAL VSD'S WITH DUAL INTEGRAL MAIN DISCONNECTING MEANS.

CIRCUIT AS INDICATED.

5. LOCATION OF EXISTING MOTOR CONTROL CENTER "MCC-5".

6. LOCATION OF EXISTING MOTOR CONTROL CENTER "MCC-3".

7. LOCATION OF EXISTING PANELBOARD "154-PEE4".

8. LOCATION OF EXISTING GUTTER WITH 600 AMPERE DISCONNECT

SERVING "154-CHLR-05A" AND 200 AMPERE DISCONNECT SERVING

"MCC-5".

9. LOCATION OF EXISTING PANELBOARD A.

10. LOCATION OF EXISTING PANELBOARD 154-PEE2.

11. PROPOSED LOCATION OF NEW CHILLED WATER PUMPS

154-CHWP-03-CHLR05 AND 154-CHP-04-CHLR05. CIRCUIT THROUGH VSD.

12. PROPOSED LOCATION OF NEW VSD SERVING CHILLED WATER PUMPS.

VSD'S TO BE PROVIDED WITH LOCKABLE OFF PROVISIONS. CIRCUIT AS

INDICATED.

13. PROPOSED LOCATION OF NEW HEAT RECOVERY PUMP

154-HRP-1-AHU12. CIRCUIT THROUGH VSD.

14. PROPOSED LOCATION OF NEW VSD SERVING HEAT RECOVERY PUMP

154-HRP-1-AHU12. VSD TO BE PROVIDED WITH LOCKABLE OFF

CAPABILITIES.CIRCUIT AS INDICATED.

15. PROPOSED LOCATION OF NEW HEAT RECOVERY PUMP

154-HRP-2-AHU13. CIRCUIT THROUGH VSD.

16. PROPOSED LOCATION OF NEW VSD SERVING HEAT RECOVERY PUMP

154-HRP-12-AHU13. VSD TO BE PROVIDED WITH LOCKABLE OFF

CAPABILITIES. CIRCUIT AS INDICATED.

17. PROPOSED LOCATION OF NEW HEAT RECOVERY PUMP

154-HRP-04-AHU15. CIRCUIT THROUGH VSD.

18. PROPOSED LOCATION OF NEW VSD SERVING HEAT RECOVERY PUMP

154-HRP-04-AHU15. CIRCUIT AS INDICATED.

19. PROPOSED LOCATION OF NEW HEAT RECOVERY PUMP

154-HRP-02-AHU14. CIRCUIT THROUGH VSD.

20. PROPOSED LOCATION OF NEW VSD SERVING HEAT RECOVERY PUMP

154-HRP-02-AHU14. CIRCUIT AS INDICATED.

21. PROPOSED LOCATION OF NEW HOT WATER PUMPS 154-HWP-11-PENT1

AND 154-HWP-A2-PENT1. CIRCUIT THROUGH VSD'S.

22. PROPOSED LOCATION OF NEW VSD'S SERVING HOT WATER PUMPS.

CIRCUIT AS INDICATED.

23. PROPOSED LOCATION FOR RELOCATED AIR COMPRESSOR. EXTEND,

RE-ROUTE OR RE-FEED UNIT AS REQUIRED. SEE SHEET ED100 FOR

CURRENT LOCATION.

24. PROPOSED LOCATION OF RELOCATED DISCONNECTS AND

CONTROLLERS SERVING RELOCATED AIR COMPRESSORS. EXTEND OR

RE-ROUTE EXISTING FEED TO THIS LOCATION.

25. PROPOSED LOCATION FOR NEW AIR COMPRESSOR DRYER SYSTEM

AND RECEPTACLE SERVING UNIT. EXTEND OR RE-ROUTE FEED TO THIS

LOCATION.

26. PROPOSED LOCATION FOR NEW PANELBOARD "154-PEE4A". SEE

ONE-LINE DIAGRAM ON SHEET E600 FOR DETAILS.

27. PROPOSED LOCATION FOR NEW DISTRIBUTION BOARD "154-PBPHN".

SEE ONE-LINE DIAGRAM ON SHEET E601 FOR DETAILS.

28. PROPOSED LOCATION FOR NEW DISTRIBUTION BOARD "154-DBPHS".

SEE ONE-LINE DIAGRAM ON SHEET E600 FOR DETAILS.

29. PROPOSED LOCATION FOR RELOCATED PANELBOARD 154-P5. PROVIDE

SUPPORTING MEANS AS REQUIRED. EXTEND, RE-ROUTE OR PROVIDE

NEW FEED TO PANELBOARD AND TO ALL DOWNSTEAM UNITS SERVED

THROUGH UNIT.

30. PROPOSED LOCATION FOR RELOCATED RECEPTACLE. EXTEND OR

RE-ROUTE FEED TO THIS LOCATION.

31. PROPOSED LOCATION FOR RELOCATED SIMPLEX FIRE ALARM DEVICES.

EXTEND OR RE-ROUTE FEED TO NEW LOCATION.

32. LOCATION OF REPLACEMENT EXHAUST FAN EF-14. PROVIDE NEW

CONDUCTORS IN EXISTING CONDUIT BACK TO CIRCUIT BREAKER

INDICATED.

33. LOCATION OF RELOCATED FIRE ALARM PULL BOX.

34. LOCATION OF ELEVATOR MAIN SHUTOFF PANEL. ENSURE THAT  NO

DISRUPTION TO ELEVATOR EQUIPMENT OCCURS DURING THIS

PROJECT.

35. PROVIDE J-BOX FOR HARDWIRE CONNECTION TO UNIT HEATER WITH 

1

20

HP FAN. CIRCUIT AS INDICATED. COORDINATE WITH MECHANICAL FOR

EXACT LOCATION AND REQUIREMENTS.

36. PROPOSED LOCATION OF RELOCATED POWER, DATA AND TELEPHONE

RECEPTACLES. EXTEND, RE-ROUTEOR REFEED AS REQUIRED.

5

23

16 14

19

17

7

8

M
A

T
C

H
L
I
N

E

R
E

F
E

R
 
T

O
 
S

H
E

E
T

 
E

1
0
1

R
E

F
E

R
 
T

O
 
S

H
E

E
T

 
E

1
0
1

M
A

T
C

H
L
I
N

E

23

11

11

21 21

27

26

12

222218

20

28

GENERAL NOTES

SEE SHEET E-002 FOR GENERAL NOTES.
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SCALE:

ELECTRICAL POWER ROOF NEW WORK PLAN

1/4" = 1'-0"

1

GENERAL NOTES

A. ALL EXTERIOR DEVICES SHALL BE WEATHERPROOF AND GFCI

PROTECTED.

B. MEMBRANE PENETRATION THROUGH WALLS SHALL BE PROTECTED IN

ACCORDANCE WITH THE LATEST ADOPTED EDITION OF I.B.C. 712.32.

C. ALL WORK WILL BE PERFORMED IN STRICT ACCORDANCE WITH ALL

NATIONAL AND LOCAL CODES, STANDARDS AND SAFE WORK

PROCEDURES.

D. ALL DEMOLITION AND NEW WORK MUST BE PERFORMED SUCH THAT

EXISTING DEVICES, EQUIPMENT, ETC. ARE TO BE PROTECTED SO AS

THEY  REMAIN FULLY FUNCTIONAL FOR CONTINUED USE.  THE

ELECTRICAL CONTRACTOR IS RESPONSIBLE FOR MAINTAINING CIRCUIT

INTEGRITY TO ALL EQUIPMENT AND DEVICES TO REMAIN.  THE

CONTRACTOR WILL REPAIR  ANY DAMAGE TO EXISTING EQUIPMENT OR

DEVICES TO THE SATISFACTION OF THE ENGINEER.

E. COORDINATE WITH MECHANICAL AND PLUMBING DRAWINGS AND

CONTRACTOR FOR ANY MECHANICAL OR PLUMBING EQUIPMENT WHICH

MAY NEED TO BE DEMOLISHED, RELOCATED OR NEW WORK TO BE

PROVIDED WITH NEW CIRCUITS.

F. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH ALL

TRADES AND PROVIDING ALL EQUIPMENT, DEVICES, APPURTENANCES

AND SUPPORT AS REQUIRED FOR A FULLY FUNCTIONAL SYSTEM.

G. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH ALL

VENDORS AND PROVIDING ALL CONNECTIONS AND APPURTENANCES AS

REQUIRED FOR A FULLY FUNCTIONING SYSTEM TO THE SATISFACTION

OF THE OWNER, TENANT AND ENGINEER.

H. CONTRACTOR WILL MAINTAIN CLEARANCES ABOUT ELECTRICAL

EQUIPMENT PER NEC 110.26.

I. ALL WIRING FOR EXTERIOR LIGHTING AND POWER DEVICES SHALL BE A

MINIMUM OF 10 A.W.G. COPPER WITH TYPE "THWN-2" INSULATION (UNO)

FOR UNDERGROUND CIRCUITS RUN IN PVC. PROVIDE A 10 A.W.G.

COPPER GROUND IN  ADDITION TO CIRCUIT CONDUCTORS (UNO).

J. VERIFY ALL EXISTING LOCATIONS AND CONDITIONS IN THE FIELD PRIOR

TO START OF WORK.

K. NO DESIGN CHANGE MAY BE MADE TO THE SYSTEM WITHOUT THE PRIOR

APPROVAL OF THE DESIGN ELECTRICAL ENGINEER AND THE ELECTRICAL

INSPECTOR.

L. PLANS WERE DESIGNED USING INFORMATION AVAILABLE TO ENGINEER.

THIS INFORMATION MAY CONSIST OF ORIGINAL BUILDING PLANS, PRIOR

TENANT IMPROVEMENT PLANS, EXISTING PANEL SCHEDULES, FIELD

NOTES, ETC.

M. HOWEVER, AS EXISTING INFORMATION MAY BE INCOMPLETE OR MAY

PROVE TO CONTAIN INACCURACIES, THE ENGINEER CANNOT CERTIFY

PRIOR INSTALLATIONS AS PERFORMED BY OTHERS.  THEREFORE, THE

CONTRACTOR SHALL INCLUDE IN HIS BID ALL WORK AS REQUIRED TO

FIELD VERIFY EXISTING CONDITIONS AND AVAILABLE CIRCUITS.

N. THE CONTRACTOR WILL PROVIDE ENGINEER AND  OWNER WITH

COMPLETE AND  ACCURATE "AS-BUILTS".

KEY NOTES

1. LOCATION OF EXISTING CHILLER 154-CHLR-05-AHU13-15.

2. PROPOSED LOCATION OF NEW CHILLER 154-CHLR-05B-AHU13-15.

3. EXISTING GFCI PROTECTED ROOF MOUNTED EQUIPMENT

MAINTENANCE RECEPTACLE WITH WEATHERPROOF WHILE-IN-USE

COVER PER N.E.C. 210.63, CIRCUITED THROUGH PANELBOARD A,

CIRCUIT 2.
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SCALE:

ELECTRICAL LIGHTING PENTHOUSE NEW WORK PLAN

1/4" = 1'-0"

1

KEY NOTES

LUMINIARE SCHEDULE

CREE LIGHTING #

SEC-EDG-3M-WM-06-UL-BZ-525-

F-P-XA-BRDSPK

CREE LIGHTING #

CS18-44L-35K

AC5-48-Q14B-TB

B

A

TYPE SYMBOL

MANUFACTURER

CATALOG NUMBER

6 SETS OF 10 L.E.D.'S ARRANGED

FOR TYPE 3 DISTRIBUTION.

LED STRIP WITH CREE TRUEWHITE

TECHNOLOGY, CRI OF 90 AND A

HIGH EFFICIENCY REFLECTOR.

66

44

LAMP QUANTITY

AND TYPE

FIXTURE

WATTS

9'-0" AFF.

MOUNTING HEIGHT

DARK SKY FRIENDLY, WET LOCATION LISTED WALL

MOUNTED LUMINAIRE WITH BRONZE HOUSING,

INTEGRAL PHOTOCELL AND BIRD SPIKES.

8' LOG X 10" WIDE CHAIN HUNG INDIRECT STRIP

TYPE L.E.D. LUMINAIRE WITH ADJUSTABLE CABLE

PROVISIONS.

MULTI

MULTI

PENTHOUSES

DESCRIPTION

VOLTS

LOCATION

KEYNOTES

CHILLER AREA TOP OF EXTERIOR

PENTHOUSE WALL.

A B

B DC

1

2

2

4

3

6

7

GENERAL NOTES

SEE SHEET E-002 FOR GENERAL NOTES.

5
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SCALE:

ELECTRICAL BASEMENT CONDUIT ROUTING PLAN

1" = 20'-0"

1

KEY NOTES

1. INTERCEPT EXISTING CONDUIT STUBS AT BASEMENT WALL AND ROUTE

CONDUIT AND CONDUCTORS SERVING"154-DBPHN" AND NEW CHILLER

"154-CHLR-05B" TO AREA BELOW MOP ROOMS ADJACENT TO STAIRWAY.

ROUTE UP TO LEVEL 4, PROVIDING NEW CONDUIT AND CONDUCTORS

THORUGH EXISTING PULL BOXES AT EACH LEVEL.

2. ROUTE CONDUIT AND CONDUCTORS SERVING "154-DBPHS" TO AREA

BELOW MOP ROOMS ADJACENT TO STAIRWAY. ROUT UP TO LEVEL 3,

PROVIDING NEW CONDUIT AND CONDUCTORS THROUGH EXISITNG

PULL BOXES AT EACH LEVEL.

3. PROPOSED LOCATION FOR NEW DISTRIBUTION BOARD "SES-144C", TO

BE BID AS PART OF A LINE ITEM. SEE ONE-LINE DIAGRAM ON SHEET

E602 FOR DETAILS.

GENERAL NOTES

SEE SHEET E-002 FOR GENERAL NOTES.

1

2

#

3
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SCALE:

ELECTRICAL FIRST FLOOR CONDUIT ROUTING PLAN

1" = 20'-0"

1

KEY NOTES

1. CONDUITS AND CONDUCTORS SERVING NEW DISTRIBUTION BOARD

"154-DBPHN" AND NEW CHILLER "154-CHLR-05B" TO BE ROUTED

THROUGH TOP OF SES-144B TO CEILING AREA, TO WALL ACROSS FROM

SES, TO CORNER ACROSS  FROM SERVICE AND DOWN.

2.  INTERCEPT TWO EXISTING 4" CONDUITS STUBBED INTO BASEMENT

AND USE THESE TO ROUTE FEEDS INTO BASEMENT. SEE SHEET E300.

3. CONDUIT AND CONDUCTORS SERVING "154-DBPHS" TO BE ROUTED

THROUGH FLOOR TO BASEMENT.

4. (3) 4" CONDUITS AND CONDUCTORS ROUTED THROUGH MOP ROOM,

ONE FROM BASEMENT TO THIRD LEVEL, 2 FROM BASEMENT TO FOURTH

LEVEL.

5. PROPOSED LOCATION FOR NEW DISTRIBUTION TRANSFORMER, TO BE

BID AS PART OF A LINE ITEM. SEE ONE-LINE DIAGRAM ON SHEET E602

FOR DETAILS.

GENERAL NOTES

SEE SHEET E-002 FOR GENERAL NOTES.

1

2

3

4

#

5
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SCALE:

ELECTRICAL SECOND FLOOR CONDUIT ROUTING PLAN

1" = 20'-0"

1

KEY NOTES

1. (3) 4" CONDUITS AND CONDUCTORS ROUTED THROUGH MOP ROOM,

ONE FROM BASEMENT TO THIRD LEVEL, 2 FROM BASEMENT TO FOURTH

LEVEL.

GENERAL NOTES

SEE SHEET E-002 FOR GENERAL NOTES.

1

#

CONDUIT PENETRATION NOTE

ADDITIONAL CONDUIT STUBS  BETWEEN FLOORS ARE BEING PROVIDED

AS PART OF A SEPARATE PROJECT. SPARE CONDUITS MAY EXIST. FIELD

VERIFY NUMBER, SIZES AND AVAILABILITY OF SPARE PENETRATIONS

AND CONDUIT STUBS BETWEEN FLOORS PRIOR TO BID.
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SCALE:

ELECTRICAL THIRD FLOOR CONDUIT ROUTING PLAN

1" = 20'-0"

1

KEY NOTES

1. (2) 4" CONDUITS AND CONDUCTORS ROUTED THROUGH MOP ROOM,

FROM BASEMENT TO FOURTH LEVEL.

2. (1) 4" CONDUIT AND CONDUCTORS ROUTED THROUGH MOP ROOM

FROM BASEMENT LEVEL TO THIS LEVEL.

3. ROUTE CONDUIT FROM MOP ROOM THROUGH CORRIDORS TO UTILITY

CHASE ACROSS FROM ELEVATOR BANK.

4. ROUTE UP IN CHASE AREA TO FOURTH LEVEL.

GENERAL NOTES

SEE SHEET E-002 FOR GENERAL NOTES.

4

1

#

2

3

CONDUIT PENETRATION NOTE

ADDITIONAL CONDUIT STUBS  BETWEEN FLOORS ARE BEING PROVIDED

AS PART OF A SEPARATE PROJECT. SPARE CONDUITS MAY EXIST. FIELD

VERIFY NUMBER, SIZES AND AVAILABILITY OF SPARE PENETRATIONS

AND CONDUIT STUBS BETWEEN FLOORS PRIOR TO BID.
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SCALE:

ELECTRICAL FOURTH FLOOR CONDUIT ROUTING PLAN

1" = 20'-0"

1

GENERAL NOTES

SEE SHEET E-002 FOR GENERAL NOTES.

1

#

KEY NOTES

1. (2) 4" CONDUITS AND CONDUCTORS ROUTED THROUGH MOP ROOM,

FROM BASEMENT TO FOURTH LEVEL.

2. ROUTE 4" CONDUIT AND CONDUCTORS SERVING CHILLER

"154-CHLR-05B" THROUGH FOURTH FLOOR CHASE AREA AS INDICATED

TO SPACE IMMEDIATELY BELOW CHILLER DISCONNECT AND UP

THROUGH ROOF DIRECTLY INTO CHILLER DISCONNECT. SEE SHEET

E305 FOR LOCATION OF CHILLER AND CHILLER DISCONNECT.

3. ROUTE 4" CONDUIT AND CONDUCTORS SERVING DISTRIBUTION BOARD

"154-DBPHN" THROUGH FOURTH FLOOR CHASE AREA AS INDICATED TO

SPACE IMMEDIATELY BELOW DISTRIBUTION BOARD AND UP THROUGH

PENTHOUSE FLOOR DIRECTLY INTO DISTRIBUTION BOARD. SEE SHEET

E305 FOR LOCATION OF DISTRIBUTION BOARD "154-DBPHN"

4. (1) 4" CONDUIT ROUTED THROUGH UTILITY CHASE FROM LEVEL THREE.

5. ROUTE 4" CONDUIT AND CONDUCTORS SERVING DISTRIBUTION BOARD

"154-DBPHS" THROUGH FOURTH FLOOR CHASE AREA AS INDICATED TO

SPACE IMMEDIATELY BELOW DISTRIBUTION BOARD AND UP THROUGH

PENTHOUSE FLOOR DIRECTLY INTO DISTRIBUTION BOARD. SEE SHEET

E305 FOR LOCATION OF DISTRIBUTION BOARD "154-DBPHS".

3

2

4

5

CONDUIT PENETRATION NOTE

ADDITIONAL CONDUIT STUBS  BETWEEN FLOORS ARE BEING PROVIDED

AS PART OF A SEPARATE PROJECT. SPARE CONDUITS MAY EXIST. FIELD

VERIFY NUMBER, SIZES AND AVAILABILITY OF SPARE PENETRATIONS

AND CONDUIT STUBS BETWEEN FLOORS PRIOR TO BID.



(R) AIR COMPRESSOR

(R) AIR COMPRESSOR

154-AHU-15-2ND

154-AHU-14-3RD

154-AHU-12-4TH

154-HWP-1154-HWP-2154-CHP-1154-CHP-2

154-BT-1

154-AHU-13-4TH

EF-14

8765

4

21

L

J

H

F

765 8
4

9

8765

4
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H
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R
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SCALE:

ELECTRICAL PENTHOUSE LEVEL CONDUIT ROUTING PLAN

1" = 20'-0"

1

GENERAL NOTES

SEE SHEET E-002 FOR GENERAL NOTES.

#

KEY NOTES

1. LOCATION OF CHILLER "154-CHLR-05B" AND CHILLER DISCONNECT.

ELECTRICAL FEED TO UNIT ROUTED TO AREA DIRECTLY BELOW UNIT

UNDER ROOF AND FED THROUGH NEW PENETRATION THROUGH ROOF.

SEE SHEET E304 FOR DETAILS.

2. LOCATION OF DISTRIBUTION BOARD "154-DBPHN". ELECTRICAL FEED TO

UNIT ROUTED TO AREA DIRECTLY BELOW UNIT UNDER ROOF AND FED

THROUGH NEW PENETRATION THROUGH ROOF. SEE SHEET E304 FOR

DETAILS.

3. LOCATION OF DISTRIBUTION BOARD "154-DBPHS". ELECTRICAL FEED TO

UNIT ROUTED TO AREA DIRECTLY BELOW UNIT UNDER ROOF AND FED

THROUGH NEW PENETRATION THROUGH ROOF. SEE SHEET E304 FOR

DETAILS.

3

1

2



NTS

CONDUIT CLAMP.  SIZE

AS REQUIRED

INTEGRAL

GALVANIZED

LIPPED STEEL

MOUNTING

CHANNEL

REFER TO PLANS FOR

QUANTITY & SIZE OF

CONDUITS

GENERAL NOTES:

1. INTEGRAL GALVANIZED LIPPED STEEL MOUNTING CHANNEL

LONGER THAN 915mm (36") SHALL BE INSTALLED WITH A CENTER

SUPPORT ROD.

2. FASTEN THREADED ROD TO STRUCTURE BY APPROVED

METHOD PER SPECIFICATION 26 05 33, RACEWAY AND BOXES

FOR ELECTRICAL SYSTEMS.  FIELD VERIFY EXACT CONDITIONS.

3. FOR TRAPEZE INSTALLATIONS IN SEISMIC AREAS REFER TO

SPECIFICATION SECTION 13 05 41, SEISMIC RESTRAINT

REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.

L

E

N

G

T

H

 

A

S

 

R

E

Q

U

I

R

E

D

LOCKING SQUARE

WASHER & LOCKNUT

9.52mm (3/8") MIN

GALVANIZED THREADED

ROD, TYP.

WASHER &

LOCKNUT

INTEGRAL

GALVANIZED

LIPPED STEEL

MOUNTING

CHANNEL

NTS

CONDUIT CLAMP.  SIZE

AS REQUIRED

INTEGRAL GALVANIZED

LIPPED STEEL

MOUNTING CHANNEL

REFER TO PLANS FOR

QUANTITY & SIZE OF

CONDUITS

LOCKING SQUARE

WASHER &

LOCKNUT

9.52mm (3/8") MIN

GALVANIZED THREADED

ROD, TYP.

UV-INHIBITED POLYCARBONATE OR

HIGH-DENSITY POLYPROPYLENE

PLASTIC BLOCK, LENGTH AS

REQUIRED

NTS

CAST METAL

"WHILE-IN-USE"

WP COVER(S) &

RECEPTACLE(S).

CAST METAL, 2-GANG, NEMA

3R JUNCTION BOX WITH

THREADED HUBS.

RIGID STEEL CONDUIT

FOR WIRING

(
1

2
"
)
 
M

A
X

3
0

5
 
m

m

(
1

8
"
)
 
M

A
X

4
6

0
 
m

m

A

A

SECTION "A-A"

ELEVATION

RIGID STEEL CONDUIT

FOR SUPPORT PER N.E.C.

ART. 314

ROOF PENETRATION AND

CONDUIT SUPPORT PER

SD260533-05

NTS

GENERAL NOTES:

1. MAINTAIN A MINIMUM CLEARANCE OF 305mm (12") ON ALL SIDES OF ROOF PENETRATION

FROM WALLS, CURBS, AND OTHER PROJECTIONS TO FACILITATE PROPER FLASHING.

2. FLANGES OF ADJACENT FLASHINGS SHALL NOT BE CUT OR OVERLAPPED.

3. VERIFY ROOF & STRUCTURAL SYSTEM WITH ARCHITECT.

4. COORDINATE FLASHING INSTALLATION WITH ROOFING CONTRACTOR TO ENSURE

PROPER METHODS & MATERIALS ARE USED TO MAINTAIN ROOF WARRANTY.

PREFABRICATED RUBBER BOOT

CAP WITH GRADUATED STEPS &

WEATHER-PROOF PRESSURE

SEAL TO COLLAR

SEALANT AT PENETRATION TO

MEMBRANE JUNCTURE BY

ROOFING CONTRACTOR

MULTIPLE MEMBRANE STRIPPING PLIES

FEATHERED AT FIELD OF ROOF BY

ROOFING CONTRACTOR. PRIME

FLANGE BEFORE STRIPPING.

PREFABRICATED FORMED 1.52mm

(0.06") THICK ALUMINUM FLASHING

ROUND COLLAR WITH MIN. 76mm (3")

WIDE FLANGE. ATTACH TO ROOF

PER MANUFACTURER'S

INSTRUCTIONS

CONDUIT CLAMP.  SIZE AS

REQUIRED

BATT INSULATION

ROOF MEMBRANE

WATER CUT-OFF MASTIC

COMPATIBLE WITH ROOF

MEMBRANE

STAINLESS CLAMP, TYP.

9.52mm (3/8") MIN

GALVANIZED

THREADED ROD,

TYP.

SEAL-OFF

FITTING,

TYP.

ROOF

STEEL

EXPANSION

ANCHOR

INTEGRAL GALVANIZED

LIPPED STEEL

MOUNTING CHANNEL

CONDUIT,

TYP.

CONDUIT CLAMP.

SIZE AS

REQUIRED

LOCKING

SQUARE

WASHER &

LOCKNUT

NTS

CONDUIT, TYP MINERAL WOOL

(FIRMLY PACKED)

FIRESTOP SEALANT

PER SECTION 07 84 00,

FIRESTOPPING

(3/8") MAX

9.52mm

JUNCTION BOX

(SIZE AS REQUIRED)

CONDUIT FITTING

SPRING

NUT, TYP

INTEGRAL GALVANIZED

LIPPED STEEL MOUNTING

CHANNEL, TYP.

FLOOR SLAB,

TYP.

STEEL EXPANSION

ANCHOR, TYP

SEISMIC OR EXPANSION

JOINT. FIELD VERIFY

ACTUAL CONDITIONS &

LOCATIONS.

FLOOR OR ROOF STRUCTURE.

FIELD VERIFY ACTUAL

CONDITIONS, TYP.

STRUCTURAL MEMBER

(BEAM, JOIST, ETC.), TYP.

JUNCTION BOX, TYP

(SIZE AS REQUIRED)

CONDUIT

TRAPEZE PER

SD260533-03, TYP.

(3'-0") MAX

914mm

BEAM

CLAMP, TYP.

CONDUIT,

TYP.

EXPANSION FITTING WITH

BONDING JUMPER

INTEGRAL GALVANIZED

LIPPED STEEL

MOUNTING CHANNEL

STEEL EXPANSION

ANCHOR

JUNCTION BOX (SIZE

AS REQUIRED)

CONDUIT FITTING

SPRING NUT

HEAD

INSULATING

BUSHING

PROVIDE EXTRA CABLE TO

MAKE COMPLETE LOOP

AROUND BOX PERIMETER

NTS

GENERAL NOTES:

1. INSTALLATION IS ACCEPTABLE ALTERNATE TO DETAIL SD260533-01.

2. INSTALLATION IS REQUIRED FOR CONDUIT 76mm (3") AND LARGER.

PLASTIC

SPACER

INNERDUCT,

SEE NOTE 5

 (3")

DUCT [SIZE

AS INDICATED

ON DWGS.]

6-WAY DUCT LINE 4-WAY DUCT LINE

2-WAY DUCT LINE

GENERAL NOTES:

1.

2.

3.

4.

5.

CONCRETE SHALL BE 2000 P.S.I. @ 28 DAYS, OR AS SPECIFIED.

PROVIDE #4 REINFORCING RODS ON TOP AND BOTTOM OF DUCTS WHEN

CROSSING OR PLACED IN ROADWAYS.

MINIMUM COVER TO TOP OF ENVELOPE SHALL BE 610mm (24") OR AS

OTHERWISE SPECIFIED IN SECTION 26 05 41.

PROVIDE MINIMUM 152mm (6") SPACE BETWEEN POWER AND

TELECOMMUNICATION DUCTS. INCREASE SIZE AS REQUIRED.

INNERDUCT QUANTITY AND SIZE AS INDICATED ON PLANS.

 (3")76mm

 
(
3
"
)

7
6

m
m

 
(
3
"
)

7
6

m
m

76mm

 (3")76mm

 
 
(
3
"
)

7
6
m

m

 
 
(
3

"
)

7
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m
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6
m

m

7
6

m
m
 
 
(
3

"
)

76mm

(3")

76mm

(3")

 (3")76mm

152mm

NTS

TIE WIRE

(6")(SEE NOTE 4)

(
T

Y
P

.
)

NTS

CONDUIT, TYP MINERAL WOOL

(FIRMLY PACKED)

FIRESTOP SEALANT

PER SECTION 07 84 00,

FIRESTOPPING

(3/8") MAX

9.52mm

JUNCTION BOX

(SIZE AS REQUIRED)

CONDUIT FITTING

SPRING

NUT, TYP

INTEGRAL GALVANIZED

LIPPED STEEL MOUNTING

CHANNEL, TYP.

FLOOR SLAB,

TYP.

STEEL EXPANSION

ANCHOR, TYP
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GENERAL NOTES

SEE SHEET E-002 FOR GENERAL NOTES.
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SCALE:

ELECTRICAL NEW ONE-LINE DIAGRAM "154-MSBD"

NOT TO SCALE

1

KEY NOTES

1. PROVIDE NEW CIRCUIT BREAKER, SIZED AS INDICATED TO

SERVE NEW AIR HANDLING UNIT.

2. PROVIDE NEW CIRCUIT BREAKER SIZED AS INDICATED TO

SERVE NEW CHILLED WATER PUMP.

3. PROVIDE NEW CIRCUIT BREAKER SIZED AS INDICATED TO

SERVE NEW HOT WATER PUMP.

4. PROVIDE NEW CIRCUIT BREAKER SIZED AS INDICATED TO

SERVE NEW HEAT RECOVERY PUMP.

5. CONDUCTORS TO BE (3) 10 A.W.G. CU., (1) 10 A.W.G. CU GND.,

21mm (3/4)") C.

6. CONDUCTORS TO BE (3) 8 A.W.G. CU., (1)10 A.W.G. CU GND.,

27mm (1") C.

7. CONDUCTORS TO BE (3) 4 A.W.G. CU., (1) 10 A.W.G. CU. GND.,

35mm (1-1/4") C.

8. CONDUCTORS TO BE (3) 1 A.W.G. CU., (1) 6 A.W.G. CU. GND.,

41mm (1-1/2") C.

9. CONDUCTORS TO BE (3) 1/0 A.W.G. CU., (1) 6 A.W.G. CU. GND.,

53mm (2") C.

10. CONDUCTORS TO BE (4) 300 KCMIL CU., (1) 1 A.W.G. CU. GND.,

63 mm (2-1/2") C.

11. CONDUCTORS TO BE (3) 600 KCMIL CU., (1) 3/0 A.W.G. CU.

NEUTRAL,  (1) 2/0 A.W.G. CU. GND., 104mm (4") C.

12. NEW AIR HANDLING UNIT "154-AHU-14-3RD" WITH INTEGRAL

DUAL VFD'S CONTROLLING THE  SUPPLY AND RETURN

MOTORS. CIRCUIT AS INDICATED.

13. NEW HOT WATER PUMP "154-HWP-11-PENT1. CIRCUIT AS

INDICATED THROUGH NEW VARIABLE SPEED DRIVE. VARIABLE

SPEED DRIVE PROVIDED BY MECHANICAL, INSTALLED AND

CIRCUITED BY ELECTRICAL. CIRCUIT AS INDICATED.

14. NEW HOT WATER PUMP "154-HWP-12-PENT1. CIRCUIT AS

INDICATED THROUGH NEW VARIABLE SPEED DRIVE. VARIABLE

SPEED DRIVE PROVIDED BY MECHANICAL, INSTALLED AND

CIRCUITED BY ELECTRICAL. CIRCUIT AS INDICATED.

15. NEW HEAT RECOVERY PUMP "154-HRP-4-AHU15. CIRCUIT AS

INDICATED THROUGH NEW VARIABLE SPEED DRIVE. VARIABLE

SPEED DRIVE PROVIDED BY MECHANICAL, INSTALLED AND

CIRCUITED BY ELECTRICAL. CIRCUIT AS INDICATED.

16. NEW HEAT RECOVERY PUMP "154-HRP-3-AHU14. CIRCUIT AS

INDICATED THROUGH NEW VARIABLE SPEED DRIVE. VARIABLE

SPEED DRIVE PROVIDED BY MECHANICAL, INSTALLED AND

CIRCUITED BY ELECTRICAL. CIRCUIT AS INDICATED.

17. NEW AIR HANDLING UNIT "154-AHU-15-2ND" WITH INTEGRAL

DUAL VFD'S SERVING THE SUPPLYAND RETURN MOTORS.

CIRCUIT AS INDICATED.

18. EXISTING SPARE 400 AMPERE, 3 POLE CIRCUIT BREAKER TO

BE USED TO SERVE NEW DISTRIBUTION BOARD "154-DBPHS".

EXERCISE UNIT AND VERIFY IN GOOD WORKING ORDER.

COORDINATE WITH OWNER FOR SCHEDULING.

19. NEW EXHAUST FAN EF-14. EXHAUST FAN TO RUN

CONTINUOUSLY. CIRCUIT AS INDICATED.

#

GENERAL NOTES

SEE SHEET E-002 FOR GENERAL NOTES.

13 16

17

4311

12

4

1

76

6589

NOTES:

EXISTING LOADS SHOWN ABOVE PER LOAD TESTS ON

RESPECTIVE DISTRIBUTION GEAR. SEE SHEETS ED-600 AND ED-601

FOR LOAD TEST REQUIREMENTS.

LIGHTING IN OUTBOARD PENTHOUSE SERVED THROUGH PANEL

"154-PEE2", CIRCUIT #8. LIGHTING LOAD REMOVED FROM THIS

DISCONNECT DURING DEMO PHASE IS 256 WATTS. LIGHTING

ADDED TO THIS DISCONNECT DURING NEW CONSTRUCTION

PHASE IS 252 WATTS. NET LOAD REDUCTION OF 4 WATTS RESULTS

FROM THIS PORTION OF THE LIGHITNG PROJECT.

LIGHTING IN MAIN PENTHOUSE IS SERVED THROUGH "154-PEE2",

CIRCUIT #7. LIGHTING REMOVED DURING DEMO PHASE IS 956

WATTS. LIGHITNG ADDED TO THIS CIRCUIT BREAKER DURING NEW

CONSTRUCTION PHASE IS 680 WATTS.NET LOAD REDUCTION OF

276 WATTS RESULTS FROM THIS PORTION OF THE LIGHTING

PROJECT.

"154-CHP-1 PUMP AND "154-CHP-2" PUMP ARE

NON-SIMULTANEOUS.

"154-HWP-1 PUMP AND "154-HWP-2" PUMP ARE

NON-SIMULTANEOUS.

5

14

3

LOAD SUMMARY:

"MCC-3":

LOAD REMOVED:

S2 RETURN FAN

S2 SUPPLY FAN

TOTAL LOAD REMOVED

"154-PEE4":

LOAD REMOVED:

AC2

TOTAL LOAD REMOVED

"154-DEE":

LOAD REMOVED:

THROUGH "154-PEE4"

TOTAL LOAD REMOVED

ADDED LOAD:

THROUGH "154-PEE4A"

TOTAL ADDED LOAD

NET ADDED LOAD

EXISTING LOAD

ADDED LOAD

TOTAL LOAD

"154-GSBD":

ADDED LOAD:

THROUGH "154-DEE"

TOTAL ADDED LOAD

EXISTING LOAD

ADDED LOAD

TOTAL LOAD

"154-MSBD":

LOADS REMOVED:

THROUGH "MCC3"

TOTAL LOAD REMOVED

NET ADDED LOADS:

THROUGH "154-DBPHS"

THROUGH "154-DEE"

TOTAL ADDED LOAD

NET ADDED LOAD

EXISTING LOAD

ADDED LOAD

TOTAL LOAD

=

=

=

30.3

93.5

123.8

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

30.3

30.3

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

=

=

=

=

=

=

=

=

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

=

=

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

=

=

=

=

=

=

=

=

=

=

=

=

255.9

50.4

306.3

182.5

1,800.0

182.5

1,970.3

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

80.7

80.7

50.4

500.0

50.4

550.4

30.3

30.3

50.4

50.4

1,100.0

50.4

1,150.4

11

18

5

15

1

VOLTAGE DROP NOTE

EQUIPMENT FEEDER CONDUCTORS HAVE BEEN SIZED TO MAINTAIN

VOLTAGE DROP OF NO MORE THAN 3% TO PROVIDE REASONABLE

EFFICIENCY OF OPERATIONS PER N.E.C. 215.2 (A)(4) INFORMATIONAL

NOTE #2.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

6

19

=

=

123.8
A @ 208 V., 3Ø.

123.8
A @ 208 V., 3Ø.

10
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SCALE:

ELECTRICAL NEW ONE-LINE DIAGRAM "SES-144B"

NOT TO SCALE

1

KEY NOTES

1. PROVIDE NEW CIRCUIT BREAKER AS INDICATED TO SERVE

NEW HEAT RECOVERY PUMP.

2. PROVIDE NEW CIRCUIT BREAKER AS INDICATED TO SERVE

NEW AIR HANDLING UNIT.

3. PROVIDE NEW CIRCUIT BREAKER AS INDICATED TO SERVE

NEW CHILLER.

4. PROVIDE NEW CIRCUIT BREAKER AS INDICATED TO SERVE

NEW DISTRIBUTION BOARD "154-DBPHN"

5. CONDUCTORS TO BE (3) 10 A.W.G. CU., (1) 10 A.W.G. CU GND.,

21mm (3/4)") C.

6. CONDUCTORS TO BE (3) 6 A.W.G. CU., (1) 10 A.W.G. CU. GND.,

35mm (1-1/4") C.

7. CONDUCTORS TO BE (3) 4 A.W.G. CU., (1) 8 A.W.G. CU. GND.,

41mm (1-1/2") C.

8. CONDUCTORS TO BE (3) 600 KCMIL CU., (1) 3/0 A.W.G. CU.

NEUTRAL,  (1) 2/0 A.W.G. CU. GND., 104mm (4") C.,

9. CONDUCTORS TO BE 2 SETS OF (3) 300 KCMIL XHHW-2 CU., (1)

1/0 A.W.G. CU. GND., IN (1) 103mm (4") C.

10. NEW HEAT RECOVERY PUMP "154-HRP-1-AHU12". CIRCUIT AS

INDICATED THROUGH NEW VARIABLE SPEED DRIVE. VARIABLE

SPEED DRIVE PROVIDED BY MECHANICAL, INSTALLED AND

CIRCUITED BY ELECTRICAL. CIRCUIT AS INDICATED.

11. NEW HEAT RECOVERY PUMP "154-HRP-2-AHU13". CIRCUIT AS

INDICATED THROUGH NEW VARIABLE SPEED DRIVE. VARIABLE

SPEED DRIVE PROVIDED BY MECHANICAL, INSTALLED AND

CIRCUITED BY ELECTRICAL. CIRCUIT AS INDICATED.

12. NEW AIR HANDLING UNIT "154-AHU-12-4TH" WITH INTEGRAL

DUAL VFD'S CONTOLLING THE SUPPLY AND RETURN MOTORS.

CIRCUIT AS INDICATED.

13. NEW AIR HANDLING UNIT "154-AHU-13-4TH" WITH INTEGRAL

DUAL VFD'S CONTOLLING THE SUPPLY AND RETURN MOTORS.

CIRCUIT AS INDICATED.

14. PROVIDE NEW WEATHERPROOF DISCONNECT WITH LPNRKSP

FUSES SIZED PER MANUFACTURERS SPECIFICATIONS TO

SERVE NEW CHILLER. PROVIDE SUPPORTING MEANS AS

REQUIRED. MAINTAIN N.E.C. REQUIRED CLEARANCES ABOUT

UNIT.

15. NEW CHILLER "154-CHLR-05B-AHU13-15", PROVIDED WITH

INTEGRAL VSD. CIRCUIT AS INDICATED.

16. PROVIDE NEW CIRCUIT BREAKER SIZED AS INDICATED TO

SERVE NEW CHILLED WATER PUMP.

17. NEW CHILLED WATER PUMP "154-CHWP-03-CHLR05". CIRCUIT

AS INDICATED THROUGH NEW VARIABLE SPEED DRIVE.

VARIABLE SPEED DRIVE PROVIDED BY MECHANICAL,

INSTALLED AND CIRCUITED BY ELECTRICAL. CIRCUIT AS

INDICATED.

18. NEW CHILLED WATER PUMP "154-CHWP-04-CHLR05". CIRCUIT

AS INDICATED THROUGH NEW VARIABLE SPEED DRIVE.

VARIABLE SPEED DRIVE PROVIDED BY MECHANICAL,

INSTALLED AND CIRCUITED BY ELECTRICAL. CIRCUIT AS

INDICATED.

#

GENERAL NOTES

SEE SHEET E-002 FOR GENERAL NOTES.

13 12

2222

6 6 7 6

9

11

10

5

11

5

15

9

3

14

LOAD SUMMARY:

"MCC-5":

LOAD REMOVED:

S1A

S2A

CHWP P1

CHWP P2

TOTAL LOAD REMOVED

"SES-144B":

LOAD REMOVED:

THROUGH "MCC-5"

NET ADDED LOADS:

THROUGH "154-DBPHN"

154-CHLR-05B

TOTAL ADDED LOAD

NET ADDED LOAD

EXISTING LOAD

ADDED LOAD

TOTAL LOAD

=

=

=

=

=

49.1

49.1

30.3

30.3

158.8

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

=

=

=

=

=

=

=

=

158.8

246.7

444.0

690.7

531.9

1,060.0

531.9

1,591.9

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

8

VOLTAGE DROP NOTE

EQUIPMENT FEEDER CONDUCTORS HAVE BEEN SIZED TO MAINTAIN

VOLTAGE DROP OF NO MORE THAN 3% TO PROVIDE REASONABLE

EFFICIENCY OF OPERATIONS PER N.E.C. 215.2 (A)(4) INFORMATIONAL

NOTE #2.

NOTES:

EXISTING LOADS SHOWN ABOVE FOR  "SES-144B" PER LOAD TEST

ON UNIT. SEE SHEET ED-601 FOR LOAD TEST REQUIREMENTS.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

4

A @ 208 V., 3Ø.

16 16

17 18
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SCALE:

ELECTRICAL ALTERNATE ONE-LINE DIAGRAM "SES-144C"

NOT TO SCALE

1

KEY NOTES

1. TIE INTO EXISTING MEDIUM VOLTAGE NORTH LOOP.

2. CONDUCTORS TO BE (3) 1/0 MV-105, 15kV, 133%EPR,(1) 1 AWG XHHW GND.,

5"C.

3. PROVIDE NEW TRANSFORMER AS INDICATED. SEE SHEET E301 FOR

LOCATION.

4. PROVIDE NEW DISTRIBUTION BOARD AS INDICATED. SEE SHEET E300 FOR

LOCATION.

5. CONDUCTORS TO BE (5 SETS) 103mm (4"), WITH (4) 600 KCMIL XHHW-2 CU.,

(1) 300 KCMIL CU. GND., EACH.

6. CONDUCTORS TO BE (3) 600 KCMIL CU., (1) 3/0 A.W.G. CU. NEUTRAL,  (1) 2/0

A.W.G. CU. GND., 104mm (4") C.,

7. CONDUCTORS TO BE 2 SETS OF (3) 300 KCMIL XHHW-2 CU., (1) 1/0 A.W.G.

CU. GND., IN (1) 103mm (4") C.

8. PROVIDE NEW WEATHERPROOF DISCONNECT WITH LPNRKSP FUSES

SIZED PER MANUFACTURERS SPECIFICATIONS TO SERVE NEW CHILLER.

PROVIDE SUPPORTING MEANS AS REQUIRED. MAINTAIN N.E.C. REQUIRED

CLEARANCES ABOUT UNIT.

9. NEW CHILLER "154-CHLR-05B-AHU13-15", PROVIDED WITH INTEGRAL VSD.

CIRCUIT AS INDICATED. CHILLER IS RATED @ 65,000 A. SCIR.

10. SEE SHEET E600 FOR CONDUIT AND CONDUCTOR SIZING FOR ALL

DEVICES SERVED THROUGH "154-DBPHS".

11. SEE SHEET E601 FOR CONDUIT AND CONDUCTOR SIZING FOR ALL

DEVICES SERVED THROUGH "154-DBPHN".

#

GENERAL NOTES

SEE SHEET E-002 FOR GENERAL NOTES.

LOAD SUMMARY:

"SES-144B":

"154-DBPHN"

"154-DBPHS"

154-CHLR-05B

TOTAL LOAD

=

=

=

=

246.7

255.9

444.0

946.6

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

A @ 208 V., 3Ø.

VOLTAGE DROP NOTE

EQUIPMENT FEEDER CONDUCTORS HAVE BEEN SIZED TO MAINTAIN VOLTAGE

DROP OF NO MORE THAN 3% TO PROVIDE REASONABLE EFFICIENCY OF

OPERATIONS PER N.E.C. 215.2 (A)(4) INFORMATIONAL NOTE #2.

ALTERNATE SERVICE NOTE

PROVIDE LINE ITEM TO BID FOR THE PROVISION OF THE 500 KVA TRANSFORMER,

THE TRANSFORMER SECONDARY DISCONNECT AND DISTRIBUTION BOARD

"SES-144C". THIS EQUIPMENT SHALL ONLY BE PROVIDED AND INSTALLED IF IT IS

DETERMINED THAT EXISTING SERVICE ENTRANCE SECTIONS "SES-144B" AND

"154-MSBD" DO NOT HAVE SPARE POWER AVAILABLE TO ACCOMMODATE THE

ADDED LOADS. BID SHALL INCLUDE ALL APPRUTENANCES (IE: CONDUITS,

CONDUCTORS, TRENCHING, CONCRETE PADS, VAULTS, ETC) AS REQUIRED TO

ENSURE A FULLY FUNCTIONAL SYSTEM TO THE SATISFACTION OF THE

ENGINEER AND THE AHJ.

THE FOLLOWING PROJECT SPECIFICATION SECTIONS HAVE BEEN ADDED TO

THIS PROJECT  AND APPLY TO THIS ADD/ALT ONLY:

26 05 13          MEDIUM VOLTAGE CABLES

26 05 26          GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

26 05 41          UNDERGROUND ELECTRICAL CONSTRUCTION

26 12 19          PAD MOUNTED, LIQUID FILLED, MEDIUM-VOLTAGE TRANSFORMERS

26 24 13          DISTRIBUTION SWITCHBOARDS

1

3

4

5

6

7

6

8

9

7

10 11
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KEY NOTES

1. EXCERCISE CIRCUIT BREAKER PRIOR TO RE-USING TO VERIFY

IN GOOD CONDITION. REPLACE AS REQUIRED.

#

GENERAL NOTES

SEE SHEET E-002 FOR GENERAL NOTES.

SCALE:

PANELBOARD SCHEDULE "154-PEE4A"

NOT TO SCALE

4

SCALE:

PANELBOARD SCHEDULE "154-PEE2"

NOT TO SCALE

2

SCALE:

PANELBOARD SCHEDULE "154-DBPHS"

NOT TO SCALE

5

SCALE:

PANELBOARD SCHEDULE "A"

NOT TO SCALE

1

SCALE:

PANELBOARD SCHEDULE "154-DBPHN"

NOT TO SCALE

6

SCALE:

PANELBOARD SCHEDULE "154-PEE4"

NOT TO SCALE

3

1

1

1
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