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FEEDS THE SQUARE
CEILING DIFFUSERS.

SEE H-1.5 FOR PIPE SIZES

10
"Ø

(R
AX

)

10
"Ø

(R
AX

)

CD-1:  8"Ø
200 CFM

CD-1:  8"Ø
250 CFM

CD-1:  10"Ø
350 CFM

RG-2

10
"Ø

8"Ø
3

4"HWS&R DN

8"Ø

_K
_ H-
1.

5

14"x12"
10"x10"

HOOD:
2,300 CFM EXHAUST;
1,500 CFM MAKE-UP AIR.

24"x9" UP
X X

XX

X

X

X

X

24"x9" UP (DEMO)X
X

X
X

X
X

XXXX

APPROX. 36"x14"
DISCHARGE

DS1-F

SEE "TYP. SOCIAL HALL DIFFUSER
DETAIL", THIS SHEET

8"x8" DN

11
4" HWS&R DN

10"x10" DN
10"x10" DN

10'0"

16
"x

12
"

10"Ø

SR-1:  20"x10"
500 CFM
(BOD @ 10'6"

24"x10" UP(N)

32"x12"
(LINED)

Niche in brick wall4" Plumbing vent up/dn

L

L
L

L
L

L

L

12'9"

12'9"

12'9"

10"Ø12
"x

12
"

12
"x

12
"

SR-1:  20"x10"
500 CFM
(BOD @ 13'6"

C C C

10
"Ø

TC

10"x10"

12"x6"@14'3"

OFFSET 12"x6" UP
ABOVE 14"x10"

LAY-IN CEILING @ 10'
8"x8"

36"x12" FILTER RACK

5" DEEP PLENUM
(42"x12")

13'11" TO
BOTTOM OF FCU

ELBOW UP

10"

18"x18" AD(2)

VVV V

R
U5U5 U5U1U1U5 U5U5

U5

U1
U1U1

U1 U1U1

U1
U1

U1
U1

U1
U1

U1
U1

U1

U1
U1 U1

U1
U1 U1

U1
U1 U1

U1

U1
U1

U1

U1
U1

W3

W4

W3

W3

W4

W3

13'

8"Ø

_1_
SK-H15

_1_
SK-H15

_2_
SK-H15

_2_
SK-H15

RG-4

RG-4 RG-4 RG-4

RG-4 RG-4

24"x12"

10"Ø 10"Ø
10"Ø

SD-1:  10"Ø
220 CFM

SD-1:  10"Ø
220 CFMBRING 24"x10" DOWN TO

ABOVE MAIN LEVEL CEILING;
SUPPLY OUTLET TBD.

0 654321

0' 10'5' 15' 20'

OS2 OS2

ALL KITCHEN
LIGHTS NEED
SHABBAT CONTROL

NOTE:  SOCIAL HALL, ATRIUM,
STAIR #1, & LOBBY - SHABBAT
CONTROL THRU ACUITY SYSTEM

VAV2-2

24"x16"

38"x18"
VAV2-1
38"x18"

24"x16"

4'x4' CEILING TILE - CUT 2'x2' HOLE IN CENTER
CEILING GRID

"TRM" FRAME DIFFUSER

11
2"x11

2" SHEET METAL
ANGLE, 4 FT. LONG -
SCREWED TO "TRM"

FRAME

FLEX FUCT MAIN LEVEL HVAC
PLAN - NEW WORK

H-1.2

3
16" = 1'
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MODELNUMBER TRADENAMEPRODUCTMATERIAL MODELNUMBERTRADENAMEPRODUCTMATERIAL

RTU-2

XX

72"x24" SUP W/60KW ELEC
COIL - ABANDON IN PLACE

S

X

X

X

X

WH-1(X)

T

En
te

r T
ag

gi
ng

 In
fo

 H
er

e

N

S

Sanctuary
Below

Floor Opening

Sanctuary Balcony

Conference Rm

CMT Sanctuary

Stair Hall

Office

Balcony

Elev.

Elev.

W.C.

Lounge

Rabbi's Office

Flex Space

U 1

UC3

U 3

UC5

UC1

U 6

U 7

Men

U 8

Women

U 9

U 10

Open to Below
U 11

DN

DN

DN

DN

DN

SKY

EF-1

CL

VAV2-3

9'6"
8'6"

0 654321

0' 10'5' 15' 20'

EF-4

9'0"(?)

U

U

L

T

T

EX. DUCTWORK &
DIFFUSERS TO REMAIN

L

P

EF-4

STAIRWELL
LIGHTS: LU-11

MUA-1

Closet
U3a

CL

18"x26" DN
THRU ROOF

CD-2A - 6"Ø
75 CFM

CD-2A - 7"Ø
150 CFM

7"
Ø

12"x5" DN

4"Ø4"Ø UP

28"x20" DN

RG-1:  20"x90"
3000 CFM

SR-1: 48"x8"
1100 CFM
(typ for 4)

20"x12" UP

20"x12"(UP)

20"x12"UP

38
"x

18
"

LD-4: 6"x30"
400 CFM 10"Ø

20"x20"
(LINED)

RG-1:  38"x14"
800 CFM (2)

24
"x

10
"

24"x10"
(LINED)

14"x10"

68
"x

20
"

40"x30" DN(LINED)

24"x10"
(LINED)

30"x20"
(LINED)

20
"x

12
"

20
"x

16
"

24
"x

18
"

20
"x

12
"

34"x18"

14
"x

10
"

14"x16" UP

14"x10" 10"Ø

10"x22" (LINED) UP

12
"x

8"

16"x10"

16
"x

10
"

VAV BOX &
DUCTWORK
ABOVE ROOF

10"Ø

DUCTWORK
ABOVE ROOF

11
4" GLYCOL

HW S&R
DN THRU ROOF

11
4" HW S&R DN11

4" HW GLYCOL S&R DN

20"x12"(UP)

42"x30"
UP

42"x30"
UP

10"x16" UP

14"x12" UP

36"x40"

24"x16"

28"x20"

10"x10" (BELOW RTU)40"x40"

18"x26" DN
THRU ROOF

28"x20"

40"x24"

16"Ø BI UP & DN

11
2" HWS&R DN

CD-1B:  10"Ø
360 CFM

RG-2

CD-1B:  10"Ø
360 CFM

CD-1B:  10"Ø
360 CFM

INTENALLY LINE SOFFIT 3 FT.
FROM THE RA RISER IN BOTH
DIRECTIONS.

10
"x

16
"

10"x16" RA OPEN
TO PLENUM

RG-2

CD-1B:  10"Ø
350 CFM

14"x10" SUP ABOVE
RETURN DUCTS

CD-1B:  10"Ø
350 CFM10"Ø

10"Ø

_C
_

H-
1.

5

_C
_

H-
1.

5

_D_
H-1.5

_D_
H-1.5

_E_
H-1.5

_E_
H-1.5

18"x12" MUA DN

10"x10" SUPPLY DN

18"x12"

10"x10"

10"x10"

225 CFM

225 CFM
8"Ø

8"Ø

10"Ø UP TO
GOOSENECK

8"x8" DN
SEE HX-1 PIPING
DETAIL ON H-1.5

OPEN TO BELOW

CMT Office 2

UC4

CMT Office 1

UC2

12
'41 2" 

TO
 W

18

12
'41 2" 

TO
 W

18

12
'41 2" 

TO
 W

18

X
X

X
X

X
X

X
X

DEMO 24"x9"

24"x9" DN
X X

XX

X

X

X

X24"x18" CD

24"x9"

24"x9"

24"x9"

24
"x

14
"24"x18" CD 24

"x
14

"

24"x9"24"x9"

24"x9"

24"x10" DN(N)

30"x30"
OPEN
TOP

42"x36"
OPEN TOP

30"x20"RA
@11'6"

42"x18"RA
@12'3"

42
"x

20
"

SA
 @

 1
1'

8"

VAV3-8A

8"
Ø

12"Ø

36
"x

20
"

SA
 @

 1
1'

8"

VAV3-7

VAV3-5

9"Ø

VAV3-4

8"
Ø

VAV3-3

VAV3-1

14
"Ø

8"
Ø

14"x14"@11'0" OFF DN

12"Ø

VAV3-6

20"x16"
@11'8"

18
"x

16
"

SA
 @

 1
1'

8"

20"x16"
@11'8"

OFFSET TO 28"x12" (@11'2")
UNDER BEAM

OFFSET TO 36"x10" (@11'4")
UNDER BEAM

24"x18"
@11'8"

VAV3-2

VAV3-8

8"
Ø

3
4"HWS&R

3
4"HWS&R

11
2" HWS&R

11 2" 
HW

S&
R

1" HWS&R

11
4" HWS&R

1" HWS&R

1" HWS&R

11 2" 
HW

S&
R

CD-1 - 12"Ø
480 CFM

CD-1 - 10"Ø
340 CFM

10"Ø

12"Ø

T T

T

10
"Ø

LD-4: 5'6", 10"Ø
320 CFM

LD-5: 13',
3@ 10"Ø,
1270 CFM

16"x14"

10
"Ø

10
"Ø

10
"Ø

14
"x

12
"T

TC

LD-6: 22',
5 @ 10"Ø,
1800 CFM

LD-7: 15',
3 @ 8"Ø,
750 CFM

OFFSET 36"x10" UP TO 12'4"

10"x14"

18"x10"

24
"x

14
" @

12
'4"

24"x14" @ 12'4"

8"Ø

8"Ø

8"Ø

10"Ø

10"Ø

10"Ø

10"Ø

10"Ø

OFFSET DUCTS UNDER BEAM

14
"x

14
"

14"x14"

14
"x

10
"

CO
D

CO
D

CO
D

CO
D

CO
D

CO
D

CO
D

CO
D

TC

_1_
H-1.8

_4_
H-1.8

_4_
H-1.8

CONTINUOUS 2" SLOT IN
VERTICAL OF SOFFIT FOR RA

_3_
H-1.8

_2_
H-1.8

_1_
H-1.8

_3_
H-1.8

_2_
H-1.8

SR-1 - 48"x8"
850 CFM
@11'2"

10"Ø

10"Ø14
"x

12
"

T

T

T

6"Ø

6"Ø

7"Ø

CD-2A - 6"Ø
75 CFM

14"x10"
(@11'2")

14"x10" OFFSET
OVER MAIN TRUNK

14"x12"

14"x10"

10"Ø

LD-8: 4',
10"Ø,
300 CFM

COD

LD-7: 15',
3 @ 8"Ø,
750 CFM

8"Ø 10"Ø8"Ø 8"Ø

12"Ø (@12'8")

MIN 7 SQ. FT.
OPEN AREA
ABOVE CEILING
FOR RA

RG-1: 16"x10"
@ 9'6"

RG-2

RG-2

RG-1
22"x22"

RG-2

RG-1
20"x20"

34"x24" 6

RG-1
20"x20"

L

Niche in brick wall4" Plumbing vent up/dn

8"Ø UP TO ROOF

12"x5"

Flex Space
U 3

2x6 wall 10"x14"

10
"x

14
"

10
"Ø

10"Ø

18"x5" DN TO LD

LD-4:  TITUS CT-581;  15° DEFLECTION;
BORDER TYPE 12, TYPE C FASTENING.
MOUNT AS HIGH AS POSSIBLE.

L
L

L

L

L

W

L

L

7'9"

7'9"

P

TT

U5
U5

U5
U5

U5
U5

U5
U5

U5

U5
U5

U5
U5

U5
U5

U5
U5

U5

SR-2:  36"x6" 400 CFM
8 FT. AFFCL CL

DS-7F

CONNECT NEW 24"x10" TO EX.
24"x9" ABOVE CEILING

DELETE P4, Provide 3 more R4

0-10V

0-10V

0-10V

0-10V

0-10V

0-10V

0-10V

W

W

0-10V

0-10V

0-10V

0-10V

NOTE:  BALCONY & STAIR #1 -
SHABBAT CONTROL THRU
ACUITY SYSTEM

NOTE:  CMT UC 1, 3, & 5  -
SHABBAT CONTROL THRU
ACUITY SYSTEM

SHABBAT CONTROL FOR
BALCONY

L

UPPER LEVEL HVAC
PLAN - NEW WORK

H-1.3

3
16" = 1'
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Ref. point for EEI measurements

Edge of sloped roof

Roof hatch

4" Plumbing vent

W10 beam (typ)

4"x4" steel post (typ)

Flat roof above

Skylight

Skylight

inside edge of 26" high parapet

4" Plumbing vent

RTU-3

En
te

r T
ag

gi
ng

 In
fo

 H
er

e

W10 BEAMS ABOVE
ROOF (TYP)

RTU-1

RET.:  100"x35" (ABOVE)
SUP.:  100"x35" (BELOW)

12'-6"
Roof fence

72"x24" SUP W/60KW ELEC
COIL - ABANDON IN PLACE

STEAM (E)

SKY

SKY

N

DS1-C

RTU-4

RTU-5

DS2-C

CU-1

RTU-3
RELIEF

Enter Tagging Info Here

0 654321

0' 10'5'

DS4-C

KX-1

RET:  2 @311
4"x233

4"

SU
P:

  3
6"

x4
0"

36
"x

66
" S

UP
PL

Y

PLENUM - 54"x24"

36"x72"

48"x35" RETURN ABOVE

100"x35" SUPPLY BELOW

78.5"x15" RET ABOVE
75"x18" SUP BELOW

10"x22"

14"x16"

10"x16"
14"x12"

PEV-1 (NEW ELEV. LOUVER
ABOVE ROOF)

42"x30"
BELOW

42"x30"
ABOVE

INTERNALLY LINED SUPPLY &
RETURN DUCTS

AD

_G_
H-1.5

_G_
H-1.5

_F_
H-1.5

_F_
H-1.5

_H_
H-1.5

_H_
H-1.5

16"Ø BI DN

10"Ø
GOOSENECK

4"Ø GOOSENECK

8"Ø GOOSENECK

BUILDING PRESSURE
SENSOR TUBE (RTU-1)

PEV-2:  TWO LOUVERS - 30"x12" and 18"x12".  EACH:
LOUVER PLUS DAMPER IN DUCT.  BOTTOM OF DUCT
MIN 3 FT. ABOVE ROOF SURFACE.
LOUVER:  GREENHECK ESJ-202 - FLANGED FRAME &
EXTENDED SILL.  BAKED ENAMEL PAINT TO MATCH
ELEVATOR EXTERIOR.
PROVIDE 20" DEEP DUCT.
DAMPER:  GREENHECK VCD-23.  PROVIDE 120V
2-POSITION ACTUATOR:  POWERED CLOSED, SPRING
OPEN.

14'

3'

AIRFLOWAIRFLOW

Min. 3" Min. 3"

DS3-C:  DELETED

10'

EDGE OF ROOF

LOUVER/DAMPER #1 - 30"x12"

LOUVER/DAMPER #1 - 18"x12"

TO FACP

Detail of Equipment Supports

NOT TO SCALE

B1

ROOFING
(BY OTHERS)

1 1/2" DECKING (BY OTHERS)

PATE ES-1 EQUIPMENT
SUPPORT OR EQUAL
BY MECHANICAL
CONTRACTOR

CONDENSING UNIT OR OTHER
EQUIPMENT SECURED TO
SUPPORT WITH SEISMIC RATED
FASTENERS

COUNTER FLASHING
BY MECHANICAL
CONTRACTOR

MECHANICAL CONTRACTOR
TO SECURE EQUIPMENT
SUPPORTS TO TREATED
WOOD NAILER (TYP.)

KI-MEP

Duct Through Roof Curb Detail

NOT TO SCALE

B2

COUNTER
FLASHING
AS REQUIRED

FIRE DAMPER

AUXILIARY
STRUCTURAL
SUPPORT BY
OTHERS

PROVIDE ACCESS
DOOR IN DUCT
FOR DAMPER

ROOF CURB

ROOF
MEMBRANE

KI-MEP

ROOF

DUCT
SUPPORTS
ON ROOF

IF SPEC'D.

Detail of Duct Supports on Roof

NOT TO SCALE

B3

PRIME & PAINT ALL
EXPOSED DUCTWORK
AND LEG SUPPORTS
INCLUDING FRAMING
WITH CORROSION
RESISTANT WEATHER
PROOF PAINT.

WEATHERPROOF
JACKET
(TYPICAL 4 SIDES)

FLASH AND SEAL
WATERTIGHT

2 LEGS PER
DUCT SUPPORT
(TYP.)

2" PIPE

SECURE DUCT SUPPORTS TO
EQUIPMENT SUPPORTS

ALL WELDED FRAME
CONSTRUCTION WITH
2"x2"x1/4" ANGLES

1/2" GALV THREAD
RODS (TYP.)

ROOF
DECK

CAULK WATERTIGHT
(TYP.)

KI-MEP

ROOF LEVEL HVAC
PLAN - NEW WORK

H-1.4

3
16" = 1'
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AIR VENT

HEATING COIL

COMBO BALL VALVE/STRANER/DRAIN:
MACON MODEL SV - MATCH LINE SIZE

CONTROL VALVE

BALL VALVE

HWS

REDUCER(S) AS NEEDED

HWR

DN

WOOD
FLOOR
(ABOVE)

BOILER

FAN
(ABANDONED)

COIL
(ABAND.)

EXISTING STEAM BOILER - (WEIL MCLAIN
1288) - ABANDON IN PLACE

SUMP(E)

6"

5"

5"

5"

4"STM UP

CHIMNEY

2"C UP

2"C
4"STM

4"STM
2"C

BOILER ROOM

B-2

B-1

INFILL OPENING
P-1 & P-2

3" HWS/R UP

11
4" HWS&R UP

EXP-1

3" HWS/R

_M
_

H-
1.

5

_M_
H-1.5

Main Level F.F.
70.04

Lower Level F.F.
58.20

6
9
.
0

AIRFLOW

AIRFLOW

W12 W12 W12

AHU-1
7'

RA INTAKE
DAMPER

OA INTAKE
DAMPER
30"x68"

30"x72"

BOTTOM OF ROUGH
OPENING @ EL 62.5'

R.
O.

36"x36" RF-1

RF-2
PLENUM

20"x76"

AHU-1

W12 W16

8'-5"

4'-4"

ATTACH UNISTRUT TO BEAMS;  HANG
UNIT WITH SPRING ISOLATORS

W12

MIXED AIR INTAKE
PLENUM:  2'6"x8'x8'21

2"
on 4x4 blocks

RA DAMPER 30"x72"

OA LOUVER 54"x69"
BEYOND

6'-9 7
16"

RELIEF FANS BEYOND

M

OA DAMPER (30"x68")

54"x68"
OA

20"x72" BEYOND
40"x40"
(36"x36"
BEYOND)

M 10'-35
8"

12"x20"

24"x18"
R-12 LINING

SR

SR - bottom @ about
6'10.5" above conc. flr.
(steel @ 91")20"x30" RA

10"x24" R-12 LINING

14"x10" SA FROM VAV2-3

20"x20" RA BEYOND

FRONT ELEVATION  VIEW

Enter Tagging Info Here

18"x26" DN
THRU ROOF

40"x40"

28"x20"

RTU-2

36
"x

72
"

PLENUM - 54"x24" ROOF

R-12 INSULATION
NOT SHOWN

RTU-1

1'-4"

48"x35" SUPPLY BELOW

48"x35" RETURN ABOVE

EX RETURN

BLDG. WALLR-12 INSULATION
NOT SHOWN

EX SUPPLY

ROOF

FRONT ELEVATION VIEW

Enter Tagging Info Here

78.5"x15" RET ABOVE
75"x18" SUP BELOW

42"x30" RET

42"x30" SUP
(BEYOND)

RETURN

SUPPLY

RELIEF

R-12 INSULATION
NOT SHOWN

CURB W/HORIZ
SUPPLY ADAPTER

RTU-3

ROOF

18"x28"
18"x18" BEYOND

18"x18" & 16"Ø
BEYOND

16"Ø

LD-1 W/12" OVAL COLLAR &
REDUCER TO 10"Ø

16"Ø

10"Ø ELBOW TO 18"x18"
BEYOND

11
4"HWR

11
4"HWS

1
2"

CUH-4

1
2" 11

4"

1
2"

1
2"3

4"1"
11

4"

TO BOILER RM

1
2"

CUH-4

SHEET METAL BAFFLE (TYP)

1
2"

CUH-4

1
2"

CUH-4

1
2"

CUH-4

1
2"

CUH-4

1
2"

CUH-4

1
2"

CUH-4

1
2"

CUH-4

1
2"

CUH-4
COIN VENT (TYP)
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PROJECT NARRATIVE - HVAC WORK

I.  INTRODUCTION

This Project Narrative describes the requirements for HVAC Work for the KI renovation/addition project.  The Work will be installed on a
turnkey basis.  Each trade contractor will be responsible for furnishing all equipment, materials, labor, and accessories for complete, operating
systems.  Contractor will be responsible for obtaining all necessary permits and approvals for his Work, including preparation of all required
documentation and payment of permit fees;  and complying with all applicable codes, standards, and manufacturers’ installation instructions.

This Project Narrative (including the accompanying drawings) describe the systems to be installed with sufficient clarity for a competent
contractor to install them.  The Narrative is not itself a complete design.  Although the major elements of the systems are described in this
Project Narrative, each trade contractor shall be responsible for all details, accessories and components required for proper system operation
and maintenance.

II. GENERAL CRITERIA

1  ABBREVIATIONS

AD = Access Door
AFF = Above Finished Floor
BI - (Welded) Black Iron duct
CL - Center-line
DEMO = Demolish and remove
EX = Existing
ETR. = Existing to remain
FR - Fire rated
GC = General Contractor
N = New
NIC = Not included in contract
RAX = Return Air Transfer
RX = Remove existing
R = Replace or Relocate
TBD = To Be Determined
typ = typical
UG = Under ground
UON - Unless otherwise noted

2 QUALITY and WORKMANSHIP

All workmanship, materials and equipment supplied by Contractor are to be new and of first quality.  The entire installation shall present a neat
and workmanlike appearance.  All items which may reasonably require adjustment or servicing shall be arranged to be accessible for
servicing.

Where exact manufacturers and model numbers are specified herein, Contractor may propose to substitute equipment of equal or better quality
and function.  All proposed substitutions must be reviewed and approved by the Owner and its consultants.

3  COORDINATION

Each trade contractor will be responsible for all required supports, coreboring, drilling/cutting of framing members, firestopping and
draftstopping required for his work.  Contractor shall coordinate locations of any required cuts in structural members with the Owner’s
structural engineer, who shall be responsible for determining where it is structurally acceptable to cut or drill structural members.  Contractor
shall repair any damage to fireproofing resulting from his Work.  Contractor shall be responsible for removal and legal disposal of all debris
resulting from his work.  Note:  The General Contractor (GC) may provide a dumpster on site for some or all construction debris.  Contractor
shall coordinate with the GC as necessary.

Each trade Contractor shall coordinate with the GC for access to the site and for project schedule.

All ductwork, piping, and wiring provided by Contractor shall be concealed behind walls or above ceilings, except for rooms without dropped
ceilings, and electrical and mechanical rooms.

Contractor shall coordinate the layout of his Work with the layouts of other trades shown on the MEP/FP drawings and with layouts of systems
designed by other trades under the direction of the General Contractor, who is responsible to ensure that adequate space is provided to
accommodate the Work of all trades.  Where two ducts or pipes cross, the plans may show a break in one line for clarity;  the broken line does
necessarily not indicate which element is intended to cross above or below the other.  Also, duct and pipe layouts shown do not necessarily
indicate all offsets or changes in elevation required to coordinate with other pipes and/or structural elements.

4  RFIs

If Contractor finds apparent conflicts or discrepancies that materially affect Contractor’s ability to implement the project, either within the
information on the project drawings and the Project Narrative (i.e., the project documentation), or between the project documentation and field
conditions, Contractor shall promptly bring such discrepancies to the attention of the Architect and to Energy Economics, Inc. in the form of a
“Request for Information” (RFI).

5  SUBMITTALS

Prior to the start of construction, Contractor shall provide submittals for all equipment to be supplied by Contractor.  Refer to the Submittals
section for each trade for the minimum required submittals.  All submittals shall be provided electronically, in “pdf” format.  Documentation
that is (in the  Engineer’s opinion) illegible will be rejected.

Contractor’s submittals shall clearly identify any deviations from the specified materials or equipment, and/or any proposed substitutions.  The
Engineer’s submittals review does not relieve Contractor of any responsibility to comply with the contract requirements where deviations from
the specified materials are not clearly identified as such.

At the conclusion of the project, Contractor will provide operating and maintenance manuals covering the proper care and operation of all
equipment which Contractor supplied on the project.  The Owner will instruct Contractor on the required quantity and format of record
drawings and operating manuals.

6  ENGINEER'S CONSTRUCTION PHASE SERVICES

The Owner may elect to retain an Engineer to review contractor’s equipment submittals, observe the progress and workmanship during
installation, and advise the Owner as to general adherence with this Project Narrative.  Owner’s Engineer may also advise Contractor of the
results of his reviews and observations to assist Contractor in understanding the intent of this Project Narrative.  Regardless of any such
reviews or reports, Contractor remains solely responsible for determining the techniques, means, methods, and materials of installation to
meet the requirements of the Project Narrative.  Engineer’s reports are intended to inform the Owner and to increase the likelihood that
deficiencies in Contractor’s submittals or work will be discovered sooner;  any opinion that work designed and equipment proposed by
Contractor is generally consistent with the requirements of the Project Narrative is not to be construed either as an indication that the
installation as submitted has been reviewed in every respect or as a waiver of any project requirements.

7  WARRANTIES and SERVICE

Contractor will provide one year of full service (parts and labor) for all systems furnished and installed by him.  Contractor’s warranty
obligation shall commence upon substantial completion of Contractor’s Work.

8  PROPOSALS

Contractor shall provide cost proposals as directed by the Owner.

Technical questions about this Project Narrative may be addressed to Gary Elovitz of Energy Economics, Inc. (gary@energyguys.com, or
617/527-3353).  Contractor is responsible to arrange to inspect the site and the building drawings prior to submitting a proposal.  No
additional costs beyond the price proposal will be accepted for field conditions that could have been discovered by a thorough examination of
the site or the drawings.

III.  HVAC WORK

The Mechanical Contractor (MC) shall provide a complete HVAC installation as shown on the drawings, including equipment, piping,
ductwork, insulation, air terminals, and controls.

Gas piping, boiler air intake and gas venting will be provided by the Plumbing Contractor;  Power wiring (120/208V) will be provided by the
Electrical Contractor.  Controls wiring is provided by this Contractor

1  Demolition:  Demolish and remove HVAC equipment, ductwork, piping, and accessories as indicated on the Demolition drawings.  Note:
The Demolition drawings are diagrammatic and do not show every individual element that needs to be demolished.  Where HVAC systems are
specified to be demolished, Contractor shall demolish and remove all elements associated with the HVAC systems to the extent needed to
accommodate the proposed new Work.

2  New Work:  Provide equipment, ductwork, air terminals, piping, and controls as shown on the drawings and specified here.

3  Equipment

Rooftop units:

RTU-1 (Main Sanctuary):  Lennox model LGH600S4VS1Y;  50 tons cooling, 500 MBH gas input heating, 2 stage;  Horizontal supply and
return;  17,500 CFM supply @ 0.5” ESP (1038 RPM);  VAV (single zone staged capacity);  Provide with 20 HP supply blower (with VFD) and
high static exhaust fans (2 @ 7.5 HP - 900 RPM, with VFD) w/space pressure control.  Options:  100% outdoor air economizer (single
enthalpy);  demand control ventilation;  fresh air tempering;  2” MERV 8 filters;  powered 120V convenience outlet;  return air smoke detector;
BACnet integration;  spring isolation on compressor deck;  voltage/phase monitor.  Elec:  208V, 3-ph - 347 MCA, 400A MOCP.  EC to provide
disconnect at unit.  Provide PVC condensate drain with trap, discharge to roof.

RTU-2 (Social Hall, Atrium, & Kitchen):  Lennox model LGH480H4VS1Y;  40 tons cooling (high efficiency), 500 MBH gas input heating, 2
stage;  Horizontal supply, bottom return;  14,000 CFM supply @ 1.25” ESP (939 RPM);  VAV (duct static pressure control);  Provide with 15
HP supply blower (with VFD) and high static exhaust fans (2 @ 5 HP - 800 RPM, with VFD) w/space pressure control.  Options:  100%
outdoor air economizer (single enthalpy);  demand control ventilation (control by DDC system);  fresh air tempering;  2” MERV 8 filters;
powered 120V convenience outlet;  return air smoke detector;  BACnet integration;   spring isolation on compressor deck;  unit-mounted
disconnect;  voltage/phase monitor.  Elec:  208V, 3-ph - 244 MCA, 250A MOCP.  Provide PVC condensate drain with trap, discharge to roof.

RTU-3 (Rear wing, main and upper floors):  Lennox model LGH360H4VS1Y;  30 tons cooling (high efficiency), 260 MBH gas input heating, 2
stage;  Bottom supply, horizontal return;  Provide 30” horizontal roof curb for side discharge;  11,500 CFM supply @ 1.25” ESP (1073 RPM);
VAV (duct static pressure control);  Provide with 10 HP supply blower (with VFD).  Provide 100% high-static exhaust fans (3 @ 2 HP - 780
RPM, with VFD) w/space pressure control.  Exhaust fans to be mounted to the main return air duct.  Options:  100% outdoor air economizer
(single enthalpy);  demand control ventilation (control by DDC system);  fresh air tempering;  2” MERV 8 filters;  powered 120V convenience
outlet;  return air smoke detector;  BACnet integration;   unit-mounted disconnect;  voltage/phase monitor.  Elec:  208V, 3-ph - 176 MCA,
200A MOCP.  Provide PVC condensate drain with trap, discharge to roof.

RTU-4 (Rabbi’s office - U1):  Lennox model KGB024S4DS1P;  2 ton cooling, 65 MBH gas input heating;  Bottom supply & return;  Provide 18”
roof curb;  700 CFM supply @ 0.5” ESP;  single zone;  60 CFM minimum outside air;  Direct drive supply blower.   Options:  100% outdoor
air economizer (single enthalpy) with barometric relief;  2” MERV 8 filters;  120V convenience outlet (field wired);  unit-mounted disconnect.
Elec:  208V, 1-ph - 16 MCA, 25A MOCP.  Provide PVC condensate drain with trap, discharge to roof.

RTU-5 (Flex space - U3):  Lennox model LGH036H4ES1Y;  3 ton cooling - high efficiency, 65 MBH gas input heating;  Bottom supply &
return;  Provide 18” roof curb;  1100 CFM supply @ 0.5” ESP;  150 CFM minimum outside air;  single zone - MSAV;  Direct drive ECM
supply blower.   Options:  100% outdoor air economizer (single enthalpy) with barometric relief;  2” MERV 8 filters;  120V convenience outlet
(field wired);  unit-mounted disconnect.  Elec:  208V, 1-ph - 19 MCA, 30A MOCP.  Provide PVC condensate drain with trap, discharge to roof.

Lower Level system:

AHU-1:   Daikin model CAH030GDAC 40-ton split system air-handler. 15,000 CFM supply @ 1.0” ESP (1649 RPM);  15 HP supply blower
with VFD;   Provide 4-row DX coil (2 circuit), 2-row hot water coil;   2” MERV 8 filters.  Provide Distech DDC AHU controller for the system
(with sensors/accessories as required for the specified sequences).  Return air smoke detector (to be supplied and wired by electrician).  Elec:
208V, 3-ph - 40.7 MCA, 60A MOCP.

Provide a manual reset freeze-stat, with 20 ft. cap. tube spread over the face of the hot water coil.  Freeze-stat trip shall shut off the supply fan
(hard-wired), close the outdoor air damper, and initiate a DI signal in the DDC panel.

Provide condensate drain (3/4” Cu) with trap;  discharge to the floor drain in the room.

Hot water coil control valve:  Belimo PICCV-40-030-P LRX24-MFT (30 gpm).

CU-1:   Daikin model RCS040D 40-ton split system condensing unit.  4 stages of control.  Provide with voltage/phase monitor, unit-mounted
disconnect.  Provide refrigerant piping and control wiring as needed.  All refrigeration piping joints shall be brazed, not soldered.  Suction
piping shall be insulated with min. 1/2” Armaflex insulation.  All insulation outdoors must be coated with Armaflex WB finish for protection
against UV exposure.  Routing of refrigerant piping and control wiring is to be designed by HVAC contractor.  Elec:  208V, 3-ph - 162.8 MCA,
175A MOCP.

RF-1 & 2:  Greenheck model TBI-CA-3H24-20 medium pressure airfoil tube-axial fan. 7,000 CFM @ 0.75” TSP.  208V, 3-ph, 2 HP motor
(premium efficiency) with VFD (208V/3-ph).  Max.1665 fan RPM @ motor full speed.  Provide inlet bell and guard, belt guard.  Provide
discharge transition and backdraft damper as shown in the detail on drawing H-1.5.

VAV Boxes:

VAV boxes shall be Titus DESV single duct VAV boxes, with hot water coils and integral sound attenuators where specified (see VAV schedule).
Provide Belimo hot water control valves as specified on the VAV schedule.  Provide each VAV box with 120V:24VAC control transformer and
Distech DDC VAV controller (ECB-VAV series).  Refer to the DDC control section for additional criteria.  See coil piping detail on H-1.5.

VAV-2-3 is outdoors - remove the factory-supplied controls enclosure and provide a weathertight (NEMA 3R) controls enclosure.  Provide 1”
rigid EPS insulation between the box and the controls enclosure.  Externally insulate and weather-seal the rest of the box to R=12.  Cover the
velocity-sensing tubes so they are not exposed to outdoor conditions.

Exhaust Fans:

EF-1 (most single-fixture WCs):  Panasonic model FV08-VQ5 (75 CFM).
WC-4:  Broan #885AL 4” Aluminum wall cap.

EF-2 (WC G22):  Greenheck model CSP-B110 (75 CFM).  Provide speed control switch.

EF-3 (Lower level WCs):  Greenheck model CSP-A1050 (750 CFM @ 3/8"). Provide speed  control switch & 12" Wall Cap (Broan #613).

EF-4 (Upper level WCs):  Greenheck model SP-A250 (225 CFM @ 1/8").  Provide speed  control switch.

EF-5 (Men’ rm M11):  Greenheck model SP-A390 (375 CFM @ 1/8").  Provide speed control switch & 10" Wall Cap (Air King PWC10R)

EF-6 (Women’ rm M12):  Greenheck model CSP-A390 (300 CFM @ 1/8").  Provide speed control switch & 10" Wall Cap (Air King PWC10R)

Mini-Split Systems:

Each mini-split system consists of an outdoor compressor unit (e.g., DS-1C) on the roof and an indoor fan-coil unit (e.g., DS-1F).  For each
system, Contractor shall provide the equipment, refrigeration, controls and control wiring, and condensate drains.  Condensate drains shall
extend approx. 1” beyond the exterior wall.  Penetrations through the exterior wall shall be sealed with silicone sealant.  For all indoor units,
provide drain pan sensor DPLS1 to shut off the system if the condensate line becomes clogged.  The electrical contractor will provide power
wiring, including wiring between the indoor and outdoor units.

DS-1  (Entry vestibule):  Mitsubishi ducted mini-split:  outdoor:  PUZ-A24NHA3;  18 MCA, 20A CB;  indoor:  PEAD-A24AA;  provide wired
controller (PAR-21MAA).  Provide ductwork and air terminals as shown.  Condensate drain shall be 3/8” OD soft copper tubing. with min. 3/8”
Armaflex insulation.

DS-2 (new elevator machine room):  Mitsubishi ductless split:  outdoor:  MUY-GL18NA-U1;  14 MCA, 15A CB;  indoor:  MSY-GL18NA-U1.
Mount indoor unit 12” below the ceiling of the Elevator Machine Room.  Mount wireless remote on the wall in the machine room.
Provide condensate pump.  Condensate drain shall be 3/8” OD soft copper tubing with min. 3/8” Armaflex insulation.

DS-3 (Existing lobby):  Mitsubishi ductless split:  outdoor:  PUY-A36NHA3;  25 MCA, 30A CB;  indoor:  PLA-A36BA;  provide wired controller
(PAR-21MAA).  Condensate drain shall be 3/8” ID polyethylene tubing.

DS-4 (existing elevator machine room):  Mitsubishi ductless split:  outdoor:  MUY-GL15NA-U1;  9 MCA, 15A CB;  indoor:  MSY-GL15NA-U1.
Mount indoor unit 12” below the ceiling of the Elevator Machine Room.  Mount wireless remote on the wall in the machine room.
Condensate drain shall be 3/8” ID polyethylene tubing.  Provide a hard elbow at the condensate discharge outdoors so that the condensate will
flow down the exterior wall.

Elevators:

PEV-1 (hoistway vents):  Greenheck model PELV-100-32-1, with curb, damper, and hood.  (No glass needed.)  Provide with 120V damper
motor - powered closed, spring open.  To be installed by the Mechanical Contractor and wired by the electrician.

Machine room vent:  Provide a duct from elevator machine room G13 to the elevator hoistway as shown.  The duct shall have 1 sq. ft.
cross-sectional open area.  The duct shall be wrapped with one layer of 3M Firemaster duct wrap to create a 1-hour rated enclosure.

Kitchen:

Provide a hood system for the kitchen as specified on the Captive-Aire drawings.  System shall  include hood (with make-up air plenum), hood
fire suppression system (with gas valve), rooftop exhaust fan (with curb), horizontal discharge direct-gas-fired make-up air unit (with curb),
control panel, and accessories.  Provide exhaust and make-up air ductwork as shown.  All exhuast ductwork shall be 16 ga. welded black iron
and shall comply with IMC section 506, with a cleanout/access door (per IMC 506.3.9) as shown.  The exhaust duct shall be wrapped with two
layers of 3M Firemaster duct wrap to create a 2-hour zero-clearance rated enclosure.

Provide stainless steel blank-off plates (min. 22 ga.) as follows:

1.  From the upper front face of the hood make-up air plenum to the dropped ceiling and from wall to wall, to close off the space between the
hood and the ceiling;

2.  To close off the space between the left end of the hood and the wall.  Provide a vertical plate in line with the front of the hood and a
horizontal plate in line with the bottom edge of the hood.

The Plumbing Contractor will install the gas valve and all gas piping.

Boiler system:

Provide two boilers (B-1 & B-2):  Lochinvar FXTL600N - natural gas condensing boiler.  600 MBH max. input,  85.7 MBH min. input, 585
MBH max. output.  Min. flow 4 gpm.  Provide with BACnet cards.  Mount on 6” concrete blocks.  Pipe for variable primary flow as shown, with
valves/accessories as shown.  Relief valves shall be 50 psi. (See plan and detail on H-1.5.)

EXP-1:  Amtrol Extrol model AX-60V (ASME Rated, vertical tank)

Provide Watts #911 BFP & PRV (adjust to 23 psi cold).  The Plumber will bring domestic water to the BFP.

Provide probe-type low water cutouts for each boiler as shown.

Provide a condensate neutralizer for each boiler.  Pipe the condensate drain (in PVC) from each boiler to the boiler room sump.  The piping
should run along the walls (not across where people may walk).

Provide outdoor temperature sensor and system sensor (in thermowell).  Provide bypass control valve (12 gpm) as shown to maintain
minimum flow through the boilers as shown.  Provide local controller - Ranco ETC 112000 (24V), with temp sensor in the stairwell to the
boiler room - to open the control valve when outdoor temperature is above 40ºF.

Provide two hot water pumps (P-1 & P-2):  Bell & Gossett Ecocirc XL model 70-145.

Use the boiler controller for optimum control of the boilers and pumps together.  One boiler and one pump will run alone at very light load (or
if one boiler or pump is out of service).  The controller will bring on the second boiler and the second pump when needed.

Boiler control sequence:

Heating:  Run the pump(s) continuously when it is below 75ºF outdoors, and control the boiler on the following outdoor reset schedule:  100ºF
water @ 65ºF outdoors to 150ºF water @ 10ºF outdoors.

Domestic hot water:  Provide a tank temperature sensor in the Indirect Water Heater, wired to the boiler controller.  Control the domestic hot
water as a zone, with tank temperature setpoint 140ºF.  When the tank calls for heat use the DHW pump contacts on the boiler to open the
control valve at the water heater, start the pump (if it is not already running), and control the boiler for 160ºF supply water.

Simultaneous heating and domestic hot water demand:  Same as domestic hot water demand.  There is no domestic hot water priority - at
times of simultaneous demand any zones needing heat will get hotter water than the reset schedule.

Domestic Hot Water:

IWH (Main Mechanical Room):  Superstor SSU-119;  119 gallon tank w/coil (34 sq. ft. heat exchange surface);  Boiler water:  14 gpm, 11.3 ft.
1½” DHW, 1” Boiler piping connections.  Provide tank temperature sensor as described above.  See piping detail on H-1.5.  Control valve:
Belimo  PICCV-25-016+LRB24-SA 

HVAC Contractor will provide IWH, boiler side piping, and controls;  Plumbing Contractor will provide all domestic water piping (and recirc.
pump).

Heating Terminal Equipment:

CUH-1:  Beacon Morris Twin-Flo III Model K84 with W84 recessed wall enclosure, with low-temp. aquastat option.

CUH-2 (Lower Level WCs):  Beacon Morris Twin-Flo III Model K42 with F42 surface wall enclosure, with low-temp. aquastat option.

CUH-1 & 2:  Provide Danfoss RA2000 self-contained automatic valve (SCAV) model 013G8042 with 013G8252 actuator with remote sensor.
Mount remote sensor at the air intake.  See CUH-1 & CUH-2 piping detail on H-1.5.  When the SCAV calls for heat and opens, the fan will run
when the aquastat senses pipe temperature > 100ºF.

CUH-2A (KINS rear door):  Beacon Morris Twin-Flo III Model K42 with F42 surface wall enclosure, with low-temp. aquastat option.  2 gpm.
Provide Control valve:   Belimo Z2050QP-D+CQBUP-3 (120V).  Thermostat:  Honeywell Aube model TH114-A-120S.  See CUH-2A piping
detail on H-1.5.  When the thermostat calls for heat it opens the control valve.  The fan will run when the aquastat senses pipe temperature >
100ºF.

CUH-3 (Ex. Main Lobby):  Remove the existing cabinet heater;  provide the new heater in the same location.  Trane Force-Flo model
FFMB0801BM0C0E50BC2A000006000; Size 8, inverted airflow, 4-row coil, 144 fin per foot, high static motor, automatic air vent, 1" pleated
filter (with 2 spare filters).

Provide a discharge duct elbow (42”x6”) from the cabinet heater duct collar to fit the existing opening in the wall panels.  Enlarge the air intake
opening in the wall panels (by cutting away the plywood backing) to extend the intake opening 6” downward, so the intake opening will be
45”x9”.  Paint the portion of the cabinet heater that is visible through the opening flat black.

Control:  Provide 24V control valve (Belimo P2075B100-P+KRB24-3  - 8 gpm) and supply and return ball valves.  Provide 24 VAC control
transformer and temperature controller (Ranco ETC 112000).  Mount the controller in the enclosure with the heater (behind the grille).  Attach
the temperature sensor to the intake grille.  Set the controller to open the valve and start the fan on a call for heat, with 68ºF setpoint and 4ºF
differential.

CUH-4 (Sanctuary):  Remove the existing radiators in the sanctuary;  provide the new heaters as shown.  Beacon Morris Twin-Flo III Model
K120 with F120 surface wall enclosure, with low-temp. aquastat option. (10.6 MBH w/1.5 gpm of 160F water) - 10 heaters total, 15 gpm.
Provide one control valve (Belimo  PICCV-25-016+LRB24-SA) in the boiler room for the heaters.  (See DDC Controls for valve control.)
Provide sheet-metal baffles around the heaters to block airflow around the heaters as indicated in the detail on H-1.5.

Social Hall baseboard heat:  Provide pump, piping, and controls per the Social Hall BBD:  Piping Detail “N” on H-1.5.  P-3:  Grundfos 15-58
FC (8 gpm @ 10 ft.);  .

ZV-3 - 6 gpm - 3/4" Belimo P2075B060-P+LRX24-MFT
P-3 - 6 gpm @ 8 ft UPS 15-58F

BBD-1 (Social Hall):  Bare finned tube element:  Sterling C3/4-433 (3/4” copper tube, 3-5/8”x4-1/4” fins, 32 fins per foot - rated output:  540
Btuh @ 150ºF water.  Provide 9 ft. finned length at each window.  Enclosure to be designed by the Architect.  Coordinate installation of the
finned tube with construction of the enclosure.

Atrium VAV box heat:  Provide heat exchanger, pump, piping, and controls per the “HX-1  Piping Detail” on H-1.5.  (The VAV box will be on
the roof, exposed to outdoor conditions.)
Provide 40% glycol to fill the system.  Note:  The glycol side will be manual-fill.  Fill to 15 psi pressure with all air removed.

HX-1:   Bell & Gossett  brazed plate heat exchanger, model BP405-(Standard)
Hot side:  8 gpm water from 160ºF - 140ºF
Cold side:  10 gpm 40% propylene glycol from 130ºF to 147ºF

Control valve (ZV-4):  Belimo PICCV-25-016+KBR24-3 (floating point)
P-4:  Grundfos 26-99 FC (10 gpm glycol @ 20 ft.)
EXP-2:  Amtrol Extrol EX-30

Air Terminals:

CD-1:  Titus Omni square diffuser, 24”x24” module, neck size as indicated;  Border type 3 (lay-in).  4-way blow unless indicated otherwise.
For directional blow, provide DB directional blow clips as needed.

CD-1A:  Same as CD-1, with TRM Rapid-mount frame.

CD-1B:  Titus Omni-NT square diffuser, 24”x24” module, neck size as indicated.  4-way blow unless indicated otherwise. For directional blow,
provide DB directional blow clips as needed.

CD-2A:  Titus Omni square diffuser, 12”x12” module, neck size as indicated;  Border type 3 (lay-in).  4-way blow unless indicated otherwise.
For directional blow, provide DB directional blow clips as needed.  Provide TRM Rapid-mount frame.

CD-3:  Airtec model MV3S 3-way plastic diffuser - 5” neck.  Provide with DCFS ceiling support flange.

LD-1:  Titus FlowBar linear diffuser;  1-slot, 3” slot, High Throw pattern, directed as indicated.  8 ft. active length, Border Type 22 (plaster
frame), end caps both ends.  Provide with two 4 ft. plenums, each with 12” round inlet.

LD-2:  Titus FlowBar linear diffuser;  1-slot, 1” slot, 8” inlet;  High Throw pattern, directed as indicated.  2 ft. active length, Border Type 16
(lay-in ceiling).

LD-3:  Titus TBD-10-NT linear slot plenum diffuser with low-profile plenum.  1” slot, 2-slot, 4 ft. length, 10” oval inlet; low-profile plenum;
for 9/16” (bolt slot) lay-in tile ceiling.  Provide center T-bar and MTC Code D mounting clip one side. Set discharge patterns as shown.

LD-3A:  Titus TBD-10 linear slot plenum diffuser with low-profile plenum;  1” slot, 2-slot, 4 ft. length, 10” oval inlet; for lay-in tile ceiling.
Provide center T-bars and MTC-1 mounting clip one side.   Set discharge patterns as shown.

SR-1:  Titus Aeroblade register, 272RS. Double deflection, with opposed blade damper.  Border type 1A.  Size as indicated.

EG-1:  Titus 350FL exhaust register, with AG-15AA opposed blade damper.  Aluminum, 3/4” bar spacing, 35º deflection.  Border Type 1A.
Size as indicated.

EG-2:  Titus 350FL exhaust register, with AG-15AA opposed blade damper.  Aluminum, 3/4” bar spacing, 35º deflection.  Border Type 3
(24”x24” lay-in).  Size as indicated.

RG-1:  Titus 350FL return air grille.  Aluminum, 3/4” bar spacing, 35º deflection.  Border Type 1A.  Size as indicated.

RG-2:  Perforated face lay-in return air grille.  No frame;  Steel;  3/16” holes, 1/4” on center;  White finish;  12”x24” or 24”x24” as shown.
For 12”x24”:   1.  where in an opening more than 12” wide, provide additional ceiling T-bar between the grille and the cut ceiling tile.  2.
where in an opening less than 12” wide, trim to fit.

All duffusers are white finish unless noted otherwise.  Provide accessories (hangers, clips, fasteners etc.) as needed.

4  DUCTWORK

All new supply and exhaust ductwork shall be galvanized sheet metal, except as noted.  Flex. duct may be used for connection at the inlet to
VAV boxes (max. 2 ft.) and final connections to air terminals (outlets/intakes);  no more than 6 ft. of flex may be used for each air terminal.  All
supply ductwork upstream of VAV boxes shall be externally insulated with min. 1” duct-wrap insulation.  Supply ductwork (indoors)
downstream of VAV boxes doe not need to be insulated.

All ductwork outdoors (supply and return) shall be insulated to min. R=12 with rigid insulation and weatherproofed with Venture-Clad
1577CW jacketing.

Where ductwork is specified to be lined, provide min. 1” acoustical liner.  R-value of the liner plus R-value of external insulation may be added
to achieve min. R=12.

Duct penetrations through any floor must be firestopped to a F/T rating of 1 hour.

Refer to details on H-1.5 for duct construction details.  Elbows 60º or greater located between a supply fan and VAV boxes shall be smooth
inside radius (per the detail) or mitered elbow with single-thickness turning vanes.  Provide turning vanes in other square elbows where
indicated on the drawings.

Provide balancing (quadrant) dampers in the supply and exhaust ductwork to individual air terminals as shown on the drawings.

All sheet metal ductwork is to be designed, constructed, and installed in strict accordance with the best recommended practices of the
SMACNA HVAC Duct Construction Standards (1995 2nd Edition).  All supply ductwork and all ductwork outdoors shall be sealed to SMACNA
Seal Class C, using mastic type duct sealant.  Use of pressure sensitive tape alone is not be an acceptable means of sealing metal ductwork
against leakage.

Ductwork one-line layouts are schematic and not exactly to scale.  Equivalent round or rectangular ductwork may be substituted as appropriate.
Listed ductwork sizes are minimums;  larger ductwork may be used if desired.

All duct dimensions listed are intended as clear inside dimensions (for lined ductwork).  Where branch duct sizes are not listed, the branch
duct size shall match the specified diffuser neck size.  (Note:  in some cases the branch duct may be larger or smaller than the diffuser neck.)

Flex. Duct:  Except as specifically noted, flexible duct will be permitted only for final connections between branch ducts and air outlets:
Maximum length of flexible duct is 6 feet.  All flex. duct shall be installed fully extended, without sharp bends or crushed sections.  Extra
lengths of flex shall be trimmed to fit as needed.  Provide hangers as required to maintain the full open flow area of the flex.  Where bends
greater than 60° are required, provide hard elbows.  Where flex duct is attached by means of zip-ties, provide sheet metal screws to hold the
zip-ties securely in place.

5  FILTERS

Provide pleated filters, MERV 6 or higher, in furnaces and rooftop units.  Air-handling equipment shall not be permitted to run without filters at
any time.  Provide a complete set of new, clean filters in all air-handling equipment at the completion of the project.

All air-handling equipment shall be protected against exposure to dust and debris during construction.  Contractor shall prevent dust or debris
from entering fan-coil units and open ductwork at all times during construction.

6  PIPING

Hot water piping shall be type M (or heavier) copper or Schedule 40 black iron.  Provide dielectric fittings at connections between piping of
different metals.

Insulation:  Up to 1¼” pipe:  1” insulation;  1½” - 2½” pipe:  1½” insulation;  3” pipe:  2” insulation.  Insulation on piping outdoors shall
have continuous waterproof (PVC) covering.

7   AIR & WATER BALANCE

All systems shall be air-balanced to the design values as indicated on the drawings.   Individual diffusers/grilles shall be adjusted to within
+/-10% of the design airflow, but the total airflow for all diffusers on each system must be within +/-5% of the sum of the total design
airflow.  Contractor shall provide a certified balancing report for the entire project, listing the following information for each system with a new
filter:  airflow at each outlet,  motor and fan data (volts, rpm, amps).

8  SUBMITTALS

HVAC Contractor shall provide submittals for the following:  All equipment specified above, Diffusers, registers and grilles;  Controls.

9  CONTROL CABLE:   All control cable used in ceiling plenums and mechanical equipment rooms shall be plenum-rated.

10  Return Air Transfer (RAX):  Provide return air transfer ducts where shown.  RAX ducts shall be:

a.  Approximately 4 ft. lengths of acoustically rated flex duct (Flexmaster Type 1B) - size as indicated - with one end extending a few inches
through the wall (above the ceiling) and the other above the room ceiling with a "FlexRight" elbow brace.

b.  Acoustically lined sheet-metal return air duct with openings on both sides of the wall - see details on drawing H-1.5.
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CONTROLS SPECIFICATION

General Criteria:

Provide a complete new DDC controls system as described herein.  Basis of design is Distech.  All DDC control panels shall use the same
control language, so that data can be shared across the entire system.  The system shall have an open protocol, so that it can be serviced and
maintained by any service contractor who has appropriate training;  there must be at least three qualified independent service contractors
located within the route 495 area who are trained to work on this vendor’s systems.

Provide all necessary hardware, software, and wiring for the operator workstation and internet access so that it will be possible for the system
to send alarm messages by e-mail and for remote access to the system from any remote computer with internet access and a web-browser.
The system must not use “java.”  It must be possible for a remote connection to be able to do anything to the system that can be done at the
local workstation.

In addition to the graphics screens, there shall be a text-based interface where hardware and software points, trend logs, alarms, and activity
logs can be configured and worked with.

All DDC temperature, pressure, and alarm threshold setpoints shall be adjustable from the user interface.

All VFD minimum/max speeds will be set at 20 Hz and 60 Hz in the drives.  The DDC values will be scaled such that 0 Hz is 0% and 60 Hz is
100%.  The DDC system can command the VFD to run below 33% (20 Hz), but the drive itself will be limited to a minimum speed of 20 Hz.
For VFDs with bypasses, the bypass is enabled manually at the drive (not by the DDC system).

Controls components (including enclosures), programming, and controls design drawings will be supplied by the controls vendor and
installed by the HVAC contractor.  Prior to the start of installation the controls vendor shall provide a complete submittal package for the
controls, including network diagrams, point-to-point wiring diagrams for all panels and components, bill of materials, and cut sheets for all
controls components.

Lead/lag control:  Where lead/lag control is specified, the DDC system will perform as follows:  At any time one piece of equipment will be
designated as the lead, and will run as described below for that equipment.  The other piece of equipment will be in standby mode.  The
equipment will automatically alternate between lead and lag designation on a weekly schedule.  The change-over will occur every Wednesday
at 10 AM.  In the event of a failure alarm of the “lead” equipment, a non-critical alarm will be generated and the lag equipment will start.  The
system will switch back to the lead equipment when the alarm is acknowledged.  In the event of a failure alarm of the “lag” equipment, a
critical alarm will be generated.

DDC User Interface:  The DDC system user interface will be a “web-based” interface.  The Owner will provide internet access for the system.
Any computer with a web-browser and internal network/internet connection can have full access to the system - on-site or anywhere in the
world, without having to purchase special software.  Access will be controlled by user accounts, each with username and password.  Different
user accounts will be assigned different levels of access:  some accounts may have access limited to the ability to monitor the system, while
other accounts will have the ability to make changes to the system.

The user interface will have both graphics (for day-to-day monitoring and control), and access for managing alarms, scheduling, trend-logs,
activity logs, and programming.

Trend logs:  All temperature sensors (space, outdoor air, water, discharge air), RH sensors, CO2 sensors, outdoor air dampers, and VFD
speeds shall be trended at 10 minute intervals.  Fan, pump, and compressor status shall be trended as COV.  All equipment error codes
available to the DDC system shall be trended, to store up to 500 most recent error codes for each point.

The system shall have the capacity to store and access up to one year of trend data from the user interface (including the web interface).

Graphics:  Provide DDC controls graphics screens as follows:

RTU/AHU:  For each large RTU and AHU-1, create a graphic screen that shows with the following information:

Occupancy status
Outdoor air temperature and RH
Supply fan speed
Duct static pressure and setpoint
Exhaust fan speed
Building pressure and setpoint
Discharge air temperature
Outside air damper command
Compressor status (# of compressors running)
Heat status (stages active or valve position)

RTU-4 and RTU-5:  For each RTU, create a graphic screen that shows with the following information:

Occupancy status
Outdoor air temperature and RH
Space temperature
Setpoints
Cool/heat stages called

VAV:   For each VAV box, create a graphic screen that shows with the following information (where available for each point):

Occupancy status
Space temperature
CO2 reading
Setpoint
Damper position
Airflow setpoint
Actual airflow
Heating valve position & pump status (as applicable)
Discharge air temperature

Additionally, create a VAV report screen for each system, listing the data for each VAV box on the system in a spreadsheet format.

Boilers:   Create a graphic screen for the boiler system that shows with the following information:

Outdoor temperature
Boiler status (% fire, entering and leaving water temps) for each boiler.
Pump status (% fire, entering and leaving water temps) for each pump.
System temperature setpoint and temperature.
Domestic hot water tank setpoint and temperature.
Alarms

Lighting/Auxiliary control:   Provide a report in spreadsheet format indicating the status of each auxiliary control point.

Display conventions:  The following display conventions shall be used for both graphics and other screen displays:

Temperatures:  ºF to one decimal point (e.g., 45.7ºF)
Percentages:  Integer (e.g., 87%)
VFD speed (Hz):  Integer (e.g., 57 Hz)
CO2 (ppm):  Integer (e.g., 563 ppm)
Duct static pressure:  “ wc to one decimal point (e.g., 3.2” wc)
Building pressure:  “ wc to two decimal points (e.g., 0.03” wc)
Binary Commands:  “START / STOP”
Binary Status:  “ON / OFF”

The four large rooftop units, CU-1, and the boilers shall have BACnet cards and shall be connected to the DDC system.  Additional controllers
shall be provided to provide the following functions:

Zone sensors:  Zone temperature sensors controlling VAV boxes shall have the following features:  "up/down" buttons, slide, or knob, - with no
number markings - for local setpoint adjustment.  Setpoint can be adjusted by up to +/-2°F (programmable);  Override button for override of
unoccupied program to place that zone into occupied mode for 2 hours when the rest of the building is in unoccupied mode.

Where CO2 sensors are specified, provide separate wall-mounted CO2 sensors adjacent to the zone temperature sensor.  CO2 sensors should
have no user adjustments.

Large Air Systems:

Controls sequence for HVAC systems AHU-1, RTU-2, and RTU-3 shall be as follows:

When running., each HVAC system will operate in one of two modes:  cooling or no-cooling, depending on the demands of the zones served
by that HVAC system.  Each VAV box will send a signal to the HVAC system indicating its demand:  cooling needed, or no cooling needed.

If any zone on the system calls for cooling, the system will operate in cooling mode.  If there are no zones calling for cooling, the system will
operate in no-cooling mode.

It must be possible to exclude selected zone(s) from the cooling demand calculation through the controls interface - for example, is a
particular zone is unreliable.

During scheduled occupied hours the supply fan will run continuously.  When the fan runs the fan speed will be controlled to maintain
constant static pressure of 0.7”wc at the static pressure sensing location.

Note re: large RTUs:  Actuation of the duct smoke detector in the rooftop unit or AHU will shut down the supply fan and send a supervisory
signal to the FACP.

Relief/exhaust:  When the supply fan is running the relief/exhaust fan(s) will cycle on and off and modulate to maintain building pressure at the
building pressure setpoint (initially +0.03”).  VFD ramping shall be set to 60 seconds for both increase and decrease in speed, to smooth
response to pressure fluctuations.  When the control signal to the relief fans is less than 40% for more than 5 minutes the relief fans shall shut
off.

Occupied modes:

Cooling:  The HVAC unit will use economizer and/or mechanical cooling to deliver supply air at a the cooling discharge air setpoint, as
follows:  When outdoor air temperature rises above 65ºF, the discharge air setpoint shall be set at 55°F;  when outdoor air temperatures drops
below 62ºF, the discharge air setpoint shall be set at 65°F.

No-cooling:  The HVAC system will recirculate air with no mechanical cooling.  Enable the heat if needed to produce 68ºF supply air (“fresh
air tempering” in the Lennox rooftop units).

The outdoor air damper will be at its minimum position (0%) unless overridden by economizer or CO2 control.

Unoccupied mode:

During scheduled unoccupied time periods the system will be off, except when any of the following “Additional system modes” are active:

Pre-occupancy early start:  Each HVAC system will operate in an early start mode before every scheduled occupied period.   All zones will
switch to their occupied setpoints;   HVAC unit operation is the same as occupied.  The length of the early start period will be calculated by the
DDC system by an optimum start routine based on zone temperatures, to bring the space to comfort temperature by the beginning of the
scheduled occupancy period.

After-hours override:  When any VAV zone(s) is in after-hours override mode, the associated HVAC unit will operate in occupied mode.  Zones
that are in after-hours override mode will switch to their occupied space temperature setpoints.  All other zones will remain at their unoccupied
setpoints.

Night setback:  Night setback mode will occur outside of scheduled occupied hours, when any zone calls for night setback heating or cooling.
HVAC unit operation is the same as occupied mode.

CO2 control:

Some zones will have CO2 sensors.  For zones with CO2 sensors, provide a zone CO2 setpoint in the zone controller (typically 800 ppm, but
separately adjustable for each zone).  If any zone CO2 sensor on each system is at or above its CO2 setpoint override the normal outside air
damper control to maintain the CO2 setpoint at the worst case zone.

AHU-1 additional criteria:  Provide a freezestat on the discharge side of the hot water coil.  If the freeze-stat trips, the AHU will shut down.  --
OA damper will close, RA damper will open, HW valve will open.  Generate a DDC system alarm.

Lower level relief fans: RF-1 & 2:  stage the fans as follows, based on building pressure
+0.025” start one fan at minimum speed.  + 0.01” shut off first fan.
+0.03”  start second fan at minimum speed.  +0.015” shut off second fan.
When both fans running, control building pressure at +0.03”

VAV Boxes:

VAV boxes will be pressure-independent, single-duct boxes with DDC VAV controllers.  Boxes with hot water reheat will have a box discharge
air temperature sensor.  Refer to the VAV box schedule.

Zone valves will be pressure independent zone valves.  Valves with flow less than 4 gpm will be 2-position, spring return.  Valves with higher
flow will be either floating control or 2-10 V modulating.

Each VAV zone will have min. and max. cooling airflow setpoints, min. and max. heating  airflow setpoints, a heating discharge air setpoint,
occupied heating and cooling space setpoints, and unoccupied heating and cooling space setpoints.

When zone temperature is at or above the cooling setpoint the zone damper will modulate between minimum and maximum cooling airflows
as needed based on cooling demand.  When box airflow is more than 20% above the minimum cooling airflow setpoint (and zone temp. is at
or above the cooling setpoint), the box shall send a “cooling demand” signal to the central controller.  When box airflow drops below 5%
above the minimum cooling airflow setpoint the box shall send a “no-cooling demand” signal to the central controller.

When zone temperature is in the deadband between the cooling and heating setpoints, the zone damper will control at the minimum cooling
airflow.

When zone temperature drops to the heating setpoint the heating valve will open and modulate or cycle to maintain the box heating air setpoint
(95ºF UON), and the zone damper will modulate between the minimum and maximum heating airflows as needed based on heating demand.
Reheat valves shall be “locked out” at outdoor temperatures above 75ºF.

When zone CO2 rises above the zone CO2 setpoint, the box airflow setpoint shall be the greater of the box airflow requirement based on zone
temperature, or the box heating maximum airflow setpoint.

Initial zone temperature setpoints for all zones shall be as follows:  Cooling:  74°F;  Heating:  68°F.  (With the setpoint adjustment, the effective
setpoint range will be 72-76° on cooling, and 66-70° on heating.)  Unoccupied setpoints shall be 55ºF heating, 85ºF cooling.  Setpoint
adjustments do not need to apply to the unoccupied setpoints.

Additional VAV zone controls:  In addition to points for zone control, the VAV controllers will be used to provide auxiliary controls - including:

- digital outputs to energize relays on a time schedule for lighting, pump or fan control,
- digital output for hot water valve control, using shared points from other controllers (sanctuary convector control)

In general, not more then one auxiliary control loop will be required for each VAV controller.

It must be possible to group the auxiliary outputs into groups and control each group on its own unique time schedule.  Time schedules must
include options for daily time schedules, schedules based on sunrise or sunset, and schedules based on an external event.

Refer to the Lighting & Auxiliary Control Zones Schedule.

Other systems:

RTU-1 (sanctuary):

Provide a zone temperature sensor (back-up by RA sensor) connected to the RTU controller.  Use the RTU controls to set up four stages of
cooling, and two stages of heating with separate fan speeds for each stage, and zone CO2 sensor.

Setpoints - occupied:
Cooling:  74ºF
Heating:  70ºF

Setpoints - unoccupied:
Cooling:  85ºF
Heating:  55ºF

Provide 3 stages of cooling & 2 stages of heating control.

Cooling DAT control setpoint:  55ºF
Free cooling DAT setpt:  60ºF
Free cooling compr lockout setpt:  58ºF
Heating DAT control setpoint:  85ºF

Supply fan:  MSAV control (ECTO 0.01 option 3)
Cooling comp’r 1:  50%
Cooling comp’r 2:  65%
Cooling comp’r 3:  80%
Cooling comp’r 4:  100%
Ventilation/free cooling:  75%
Heating:  75%

Outdoor air damper control:  Outdoor air damper shall be controlled to the greater of the following:

a.  Economizer cooling.  Economizer change-over based on comparative dry-bulb.
b.  Demand ventilation control:  Maintain space CO2 level at setpoint (900 ppm).

Note:  Outside air damper minimum position shall be 0% open (fully closed).

Relief:  Same as above.

Unoccupied mode:  Rooftop supply fan will be off unless space temperature exceeds setback setpoints.  When unoccupied mode heat or

cooling is needed, system shall run as in occupied mode, with unoccupied setpoints.

Convector control:  The convectors cannot be controlled by the RTU’s controller, but will have to be controlled by a “side-loop” in a different
controller - either another VAV zone or the AHU-1 controller.  Control the convectors as follows:  Read the zone temperature and heating
setpoint from the RTU controller.  If zone temp is lower than the heating setpoint, open the hot water valve for the convectors.

Social Hall:

a.  Provide a remote temp sensor for VAV 2-1 as shown.  Mount the remote temperature sensor on the perimeter column, at 6’ aff, and wire it
to the zone temperature controller.  The sensor shall be very small, with no display or adjustments.

b.  CO2 control:  Use the CO2 sensor for VAV 2-2 to control both VAV 2-2 and VAV 2-1.

c.  Baseboard:  Control the perimeter baseboard radiation as follows:  Pump P-3 and a modulating hot water control valve (ZV-3) will be
provided.  Provide a temperature sensor in the hot water pipe leaving P-3 as shown in Social Hall BBD:  Piping Detail "N" on H-1.5.

Between 40ºF and 65ºF outdoor temperature, pump P-3 shall run when either VAV 2-1 or 2-2 calls for heat.  Below 40ºF outdoors, pump P-3
shall run continuously.

When P-3 is off, valve ZV-3 shall be closed.  When P-3 is running, valve ZV-3 shall modulate to maintain the supply hot water temperature on
the following reset schedules:

When there is a call for heat from VAV 2-1 or VAV 2-2:

   Outdoor Temp.    HW Temp
>=60ºF               90ºF
<=10ºF      160ºF

When there is no call for heat from VAV 2-1 or VAV 2-2:

     Outdoor Temp.   HW Temp
>=60ºF                   70ºF
<=10ºF      130ºF

Atrium VAV box:

Pump P-4, a modulating hot water control valve (ZV-4), and a heat exchanger will be provided, per  When the Atrium VAV box calls for heat,
pump P-4 shall run and valve ZV-4 shall modulate to maintain the box discharge air temperature at 85ºF.  Above 70ºF outdoors pump P-4
shall not run and ZV-4 shall be closed.

Small rooftop units RTU-4 and RTU-5:

Provide BACnet thermostat for each RTU.  Control with occupied and unoccupied heating and cooling setpoints and occupancy schedules.

Boiler system:

The boiler system will be controlled by the boiler controller as described in the Project Narrative.  BACnet access will be provided to monitor
the system and change setpoints.

Ductless split systems:  No DDC control required

Alarms:

Critical Alarms:

All alarms shall annunciate at the operator workstation.   When a critical alarm is acknowledged at the workstation the critical alarm output
shall be reset, so that the alarm condition will not continue to annunciate as the alarm is investigated and corrected, and so that other alarms
can be annunciated.

Critical alarms:

Any freeze alarm in an air-handler starter.
Boiler alarm.

Provide the following (non-critical) alarms:

Fan failure for more than 5 minutes when the fan is commanded on.
Room temperature 2ºF above cooling setpoint or 2ºF below heating setpoint for more than 30 minutes when the AHU fan has been running for
at least 30 minutes.  (I.e., no alarm during the first 60 minutes of fan operation.)

Alarms (for each RTU/AHU):

Supply fan failure
Relief fan failure
Duct static pressure below setpoint for 30 minutes
Low discharge air temperature
Compressor failure

4
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DIFFUSERS FOR CMT:

LD-4:  Titus FloBar FL-10;  1” slot, 2-slot, HighThrow (2-way) pattern;  border Type 22.  ECXX end.  2CRA slot option.  5’6” long

LD-5:  Titus FloBar FL-25;  2.5” slot, 1-slot, JetThrow pattern;  border Type 22.  ECXX end.  13’ long

LD-6:  Titus FloBar FL-15;  1.5” slot, 2-slot, HighThrow (2-way) pattern;  border Type 22.  ECXX end.  2CRA slot option.  22’ long

LD-7:  Titus FloBar FL-15;  1.5” slot, 1-slot, HighThrow pattern;  border Type 22.  ECXX end.  2CRA slot option.  15’ long

LD-8:  Titus FloBar FT-10;  1” slot, 2-slot, HighThrow (2-way) pattern;  border Type 22.  ECXX end.  2CRA slot option.  4’ long

For all linear diffusers:  provide plenum, ceiling clips, and other accessories required for proper installation.

COD - Cable Operated Damper.  Duro-Dyne Round Internal Cable Operated Damper.  Cable lengths as needed.  Tuck the damper operator end
into the diffuser (out of sight) after balancing.
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PROJECT NARRATIVE - FIRE ALARM WORK

I.  INTRODUCTION

This Project Narrative describes the requirements for Fire Alarm Work for the KI renovation/addition project.  The Work will
be installed on a turnkey basis.  Each trade contractor will be responsible for furnishing all equipment, materials, labor, and
accessories for complete, operating systems.  Contractor will be responsible for obtaining all necessary permits and
approvals for his Work, including preparation of all required documentation and payment of permit fees;  and complying
with all applicable codes, standards, and manufacturers’ installation instructions.

This Project Narrative (including the accompanying drawings) describe the systems to be installed with sufficient clarity for
a competent contractor to install them.  The Narrative is not itself a complete design.  Although the major elements of the
systems are described in this Project Narrative, each trade contractor shall be responsible for all details, accessories and
components required for proper system operation and maintenance.

II. GENERAL CRITERIA

1  ABBREVIATIONS

AD = Access Door
AFF = Above Finished Floor
CL - Center-line
DEMO = Demolish and remove
EX = Existing
ETR. = Existing to remain
FR - Fire rated
GC = General Contractor
N = New
NIC = Not included in contract
RX = Remove existing
R = Replace or Relocate
typ = typical
UG = Under ground
UON - Unless otherwise noted

2 QUALITY and WORKMANSHIP

All workmanship, materials and equipment supplied by Contractor are to be new and of first quality.  The entire installation
shall present a neat and workmanlike appearance.  All items which may reasonably require adjustment or servicing shall be
arranged to be accessible for servicing.

Where exact manufacturers and model numbers are specified herein, Contractor may propose to substitute equipment of
equal or better quality and function.  All proposed substitutions must be reviewed and approved by the Owner and its
consultants.

3  COORDINATION

Each trade contractor will be responsible for all required supports, coreboring, drilling/cutting of framing members,
firestopping and draftstopping required for his work.  Contractor shall coordinate locations of any required cuts in structural
members with the Owner’s structural engineer, who shall be responsible for determining where it is structurally acceptable
to cut or drill structural members.  Contractor shall repair any damage to fireproofing resulting from his Work.  Contractor
shall be responsible for removal and legal disposal of all debris resulting from his work.  Note:  The General Contractor (GC)
may provide a dumpster on site for some or all construction debris.  Contractor shall coordinate with the GC as necessary.

Each trade Contractor shall coordinate with the GC for access to the site and for project schedule.

Contractor shall coordinate the layout of his Work with the layouts of other trades shown on the MEP/FP drawings and with
layouts of systems designed by other trades under the direction of the General Contractor, who is responsible to ensure that
adequate space is provided to accommodate the Work of all trades.

All raceways and wiring provided by Contractor shall be concealed behind walls or above ceilings, except in rooms without
dropped ceilings, the main electrical room, and mechanical rooms.

4  RFIs

If Contractor finds apparent conflicts or discrepancies that materially affect Contractor’s ability to implement the project,
either within the information on the project drawings and the Project Narrative (i.e., the project documentation), or between
the project documentation and field conditions, Contractor shall promptly bring such discrepancies to the attention of the
Architect and to Energy Economics, Inc. in the form of a “Request for Information” (RFI).

5  SUBMITTALS

Prior to the start of construction, Contractor shall provide submittals for all equipment to be supplied by Contractor.  Refer to
the Submittals section for each trade for the minimum required submittals.  All submittals shall be provided electronically,
in “pdf” format.  Documentation that is (in the  Engineer’s opinion) illegible will be rejected.

Contractor’s submittals shall clearly identify any deviations from the specified materials or equipment, and/or any proposed
substitutions.  The Engineer’s submittals review does not relieve Contractor of any responsibility to comply with the contract
requirements where deviations from the specified materials are not clearly identified as such.

At the conclusion of the project, Contractor will provide operating and maintenance manuals covering the proper care and
operation of all equipment which Contractor supplied on the project.  The Owner will instruct Contractor on the required
quantity and format of record drawings and operating manuals.

6  ENGINEER'S CONSTRUCTION PHASE SERVICES

The Owner may elect to retain an Engineer to review contractor’s equipment submittals, observe the progress and
workmanship during installation, and advise the Owner as to general adherence with this Project Narrative.  Owner’s
Engineer may also advise Contractor of the results of his reviews and observations to assist Contractor in understanding the
intent of this Project Narrative.  Regardless of any such reviews or reports, Contractor remains solely responsible for
determining the techniques, means, methods, and materials of installation to meet the requirements of the Project Narrative.
Engineer’s reports are intended to inform the Owner and to increase the likelihood that deficiencies in Contractor’s
submittals or work will be discovered sooner;  any opinion that work designed and equipment proposed by Contractor is
generally consistent with the requirements of the Project Narrative is not to be construed either as an indication that the
installation as submitted has been reviewed in every respect or as a waiver of any project requirements.

7  WARRANTIES and SERVICE

Contractor will provide one year of full service (parts and labor) for all systems furnished and installed by him.  Contractor’s
warranty obligation shall commence upon substantial completion of Contractor’s Work.

8  PROPOSALS

Contractor shall provide cost proposals as directed by the GC.

Technical questions about this Project Narrative may be addressed to Gary Elovitz of Energy Economics, Inc.
(gary@energyguys.com, or 617/527-3353).  Contractor is responsible to arrange to inspect the site and the building
drawings prior to submitting a proposal.  No additional costs beyond the price proposal will be accepted for field conditions
that could have been discovered by a thorough examination of the site or the drawings.

III.  FIRE ALARM WORK

Provide Fire Alarm Work as shown on the “FA” drawings and as described herein:

(1)  Demo:  Relocate the existing zoned F/A panel (on the main floor near the existing offices) to a location in the Epstein
building (coordinate with the Owner).  Reconnect all existing initiation and notification circuits in Epstein to the panel.
Reconnect the panel to the existing Central Station service.  Disconnect the connection to the Master Box.

Remove the existing Master Box from the entry wing (to be demolished).  Remove the Master Box cable drop from the
building to the utility pole at the corner of the municipal parking lot, and re-terminate the cable as appropriate.

Demolish and remove all existing Fire Alarm devices and circuiting in the building, including smoke detectors, horn/strobes,
pull stations, etc.  Some, but not all, existing devices are shown on the drawings;  remove existing devices whether or not
shown.

(2)  New Fire Alarm system:

Provide a complete addressable fire alarm system with voice evacuation.  The main FACP shall be in the Lower Level
Mechanical Room.  Provide a remote annunciator in the Main Entry Vestibule as shown.  Provide an exterior beacon.
Connect to the relocated Master Box.  Provide dialer for Central Station Service.

Provide an outdoor beacon at the front entry and a remote annunciator in the entry vestibule (G9) as shown on FA-1.

Provide addressable initiating devices, including area smoke detectors, and pull stations, and monitor modules for the
kitchen hood fire suppression system, sprinkler flow/tamper switches, and duct smoke detectors.  (Kitchen hood fire
suppression system, sprinkler flow/tamper switches, and duct smoke detectors are provided by others.  Fire Alarm wiring
alone is by this contractor.)  Actuation of a duct smoke detector will shut down the HVAC equipment (wiring by others) and
initiate a supervisory signal at the FACP.

Provide notification devices (strobes and speaker/strobes) as shown.  All speakers and strobes shall be white in color, with
the word “FIRE” in red.  Strobes shall be synchronized where three or more strobes are in the same field of view (per NFPA
72 section 18.5.5.4.2.(3)).  Strobes shall be synchronized in the following areas:  Lower Level circulation (G10 & G38);
Sanctuary (M1) & Balcony (U6);  Social hall (M3), Atrium (M2), & Balcony (U10);  and the CMT space (U4 & U5).

Provide elevator recall for both elevators.  Provide power for the Elevator Penthouse Vent dampers (for both elevators):   the
dampers are to be powered closed during normal operation, and to open on any fire alarm.  The vent damper motors are
120V, normally open.  The damper motors are provided by the HVAC contractor and wired by this contractor.

Provide a carbon monoxide (CO) detector with sounder base in the kitchen as shown.  Detection of CO above the threshold
limit will close the gas valve, sound the local alarm, and initiate a supervisory signal.  The local alarm shall be supressed if
there is any other alarm.  The gas valve will open when the CO level has dropped below the threshold and the alarm is reset
in the FACP.  The gas valve (120V, normally closed) will be furnished and installed by the Plumbing Contractor and wired
by the Fire Alarm Contractor.

Provide two Fire Alarm relay modules for sound system interface as shown on the drawings.  Each relay shall have a set of
dry contacts that will open during all Fire Alarm audio notification.  Provide one module at the main FACP for connection to
the building sound system.  The building sound system vendor will use the relay contacts to silence the building PA system.
Provide one module at panel KS in the Kitchen.  The electrician will provide a contactor and wiring to shut power to specific
power outlets in the Social Hall that are designated for portable sound systems.

Refer to the Fire Protection Narrative Report for additional criteria.  The Fire Protection Narrative Report is considered an
integral part of the project design ducuments.

Provide power to the fire alarm system.  Provide a complete surge suppression system for the fire alarm system, E/Clips
model 120HWCP20CB, Spike Block 1, and FA30 units on loops.  (www.storminprotection.com)

Provide a Knox Box key box near the front door as shown on drawing E-2.  Keys shall be Brookline Fire Department standard.

If the Owner elects to install a radio alarm box (furnished and installed by others) as part of this project, FA Contractor will
make the final terminations in the main FACP for the cable to the radio box and will be responsible for any required Fire
Alarm system programming to incorporate the radio box in the system.

(3)  Submittals

Fire Alarm Contractor shall provide a complete fire alarm system submittal, plus submittals for the surge suppressor.
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PROJECT NARRATIVE - - FIRE PROTECTION WORK

I.  INTRODUCTION

This Project Narrative describes the requirements for Fire Protection Work for the KI renovation/addition project.  The Work will be installed on a
turnkey basis.  Each trade contractor will be responsible for furnishing all equipment, materials, labor, and accessories for complete, operating
systems.  Contractor will be responsible for obtaining all necessary permits and approvals for his Work, including preparation of all required
documentation and payment of permit fees;  and complying with all applicable codes, standards, and manufacturers’ installation instructions.

This Project Narrative (including the accompanying drawings) describe the systems to be installed with sufficient clarity for a competent contractor
to install them.  The Narrative is not itself a complete design.  Although the major elements of the systems are described in this Project Narrative,
each trade contractor shall be responsible for all details, accessories and components required for proper system operation and maintenance.

II. GENERAL CRITERIA

1  ABBREVIATIONS

AD = Access Door
AFF = Above Finished Floor
CL - Center-line
DEMO = Demolish and remove
EX = Existing
ETR. = Existing to remain
FR - Fire rated
GC = General Contractor
N = New
NIC = Not included in contract
RX = Remove existing
R = Replace or Relocate
typ = typical
UG = Under ground
UON - Unless otherwise noted

2 QUALITY and WORKMANSHIP

All workmanship, materials and equipment supplied by Contractor are to be new and of first quality.  The entire installation shall present a neat and
workmanlike appearance.  All items which may reasonably require adjustment or servicing shall be arranged to be accessible for servicing.

Where exact manufacturers and model numbers are specified herein, Contractor may propose to substitute equipment of equal or better quality and
function.  All proposed substitutions must be reviewed and approved by the Owner and its consultants.

3  COORDINATION

Each trade contractor will be responsible for all required supports, coreboring, drilling/cutting of framing members, firestopping and draftstopping
required for his work.  Contractor shall coordinate locations of any required cuts in structural members with the Owner’s structural engineer, who
shall be responsible for determining where it is structurally acceptable to cut or drill structural members.  Contractor shall repair any damage to
fireproofing resulting from his Work.  Contractor shall be responsible for removal and legal disposal of all debris resulting from his work.  Note:  The
General Contractor (GC) may provide a dumpster on site for some or all construction debris.  Contractor shall coordinate with the GC as necessary.

Each trade Contractor shall coordinate with the GC for access to the site and for project schedule.

Contractor shall coordinate the layout of his Work with the layouts of other trades shown on the MEP/FP drawings and with layouts of systems
designed by other trades under the direction of the General Contractor, who is responsible to ensure that adequate space is provided to
accommodate the Work of all trades.

All piping provided by Contractor shall be concealed behind walls or above ceilings, except for rooms without dropped ceilings, electrical and
mechanical rooms, and at the skylights.

4  RFIs

If Contractor finds apparent conflicts or discrepancies that materially affect Contractor’s ability to implement the project, either within the information
on the project drawings and the Project Narrative (i.e., the project documentation), or between the project documentation and field conditions,
Contractor shall promptly bring such discrepancies to the attention of the Architect and to Energy Economics, Inc. in the form of a “Request for
Information” (RFI).

5  SUBMITTALS

Prior to the start of construction, Contractor shall provide submittals for all equipment to be supplied by Contractor.  Refer to the Submittals section
for each trade for the minimum required submittals.  All submittals shall be provided electronically, in “pdf” format.  Documentation that is (in the
Engineer’s opinion) illegible will be rejected.

Contractor’s submittals shall clearly identify any deviations from the specified materials or equipment, and/or any proposed substitutions.  The
Engineer’s submittals review does not relieve Contractor of any responsibility to comply with the contract requirements where deviations from the
specified materials are not clearly identified as such.

At the conclusion of the project, Contractor will provide operating and maintenance manuals covering the proper care and operation of all equipment
which Contractor supplied on the project.  The Owner will instruct Contractor on the required quantity and format of record drawings and operating
manuals.

6  ENGINEER'S CONSTRUCTION PHASE SERVICES

The Owner may elect to retain an Engineer to review contractor’s equipment submittals, observe the progress and workmanship during installation,
and advise the Owner as to general adherence with this Project Narrative.  Owner’s Engineer may also advise Contractor of the results of his reviews
and observations to assist Contractor in understanding the intent of this Project Narrative.  Regardless of any such reviews or reports, Contractor
remains solely responsible for determining the techniques, means, methods, and materials of installation to meet the requirements of the Project
Narrative.  Engineer’s reports are intended to inform the Owner and to increase the likelihood that deficiencies in Contractor’s submittals or work will
be discovered sooner;  any opinion that work designed and equipment proposed by Contractor is generally consistent with the requirements of the
Project Narrative is not to be construed either as an indication that the installation as submitted has been reviewed in every respect or as a waiver of
any project requirements.

7  WARRANTIES and SERVICE

Contractor will provide one year of full service (parts and labor) for all systems furnished and installed by him.  Contractor’s warranty obligation shall
commence upon substantial completion of Contractor’s Work.

8  PROPOSALS

Contractor shall provide cost proposals as directed by the Owner.

Technical questions about this Project Narrative may be addressed to Gary Elovitz of Energy Economics, Inc. (gary@energyguys.com, or
617/527-3353).  Contractor is responsible to arrange to inspect the site and the building drawings prior to submitting a proposal.  No additional
costs beyond the price proposal will be accepted for field conditions that could have been discovered by a thorough examination of the site or the
drawings.

III.  SPRINKLER WORK

Fire Protection contractor shall provide a complete fire protection (sprinkler) installation for the entire building as shown on the “FP” drawings and
described in the Fire Protection Narrative Report for the project.  The Fire Protection Narrative Report is considered an integral part of the project
specifications.  The sprinkler system for the project shall be designed in compliance with NFPA Standard 13-2013.  The entire building will be a
single sprinkler zone.

Sprinkler types and locations and general piping layouts are shown on the accompanying drawings.  Contractor is responsible for detailed piping
design, all pipe sizing, sprinkler temperature ratings, and hydraulic calculations.  The results of a recent hydrant flow test will be furnished to
Contractor.  Contractor shall be responsible for coordination with the General Contractor, the Water Department for water service, and the Fire
Department as required.

(1)  WATER SERVICE

A 6” fire water service will be brought to the building by the Plumbing Contractor.  Fire Protection Contractor is responsible for Work starting where
the service pipe comes up through the floor slab in the water service room.

In the water service room, provide:

- 6” double check valve backflow preventer (OSY) with OS&Y isolation valves in a vertical orientation as shown on the drawings.  Provide chains and
padlocks to lock the OS&Y valves in the open position.  Note:  All padlocks shall be keyed alike.
- a flow switch on the main.
- an alarm check valve with pressure gauges, pressure switch, alarm bell, main drain valve, and other accessories as required.
- a Fire Department connection:  5” Storz Fire Department Connection (with cap) as shown on the drawings, 4” piping connection with check valve.
- Inspector’s test valve (with sight glass) and drain as required.

(2)  PIPING

Provide all required sprinkler piping.  The piping layout on the drawings is not a complete piping design;  it shows the general routing of sprinkler
piping to get piping to all areas, based on coordination with the structure and main ductwork.  Contractor shall be responsible for detailed piping
design, all pipe sizing, and hydraulic calculations.  Contractor may modify the piping layouts on the drawings, as long as the piping layouts do not
create the need for additional exposed piping or soffiting and do not conflict with the designs of the other trades.  Pipe sizing shall be based on
hydrant flow test data to be provided by the Owner.

In the Chapel (G5) and the Main Entry (M5), where sprinkler piping needs to be installed above existing plaster ceilings, the GC will cut and patch
the ceilings as needed.  In the Sanctuary (M1), Contractor shall be responsible for cutting and patching the ceiling for installation of sprinklers in the
existing plaster ceiling.

(3)  SPRINKLERS

All sprinklers shall be quick response (QR).

Pendent sprinklers in ceilings shall be concealed sprinklers with flat plate, white finish.  Provide standard coverage and extended coverage as shown
on the drawings.

Sidewall sprinklers shall be recessed, white finish.  Provide standard coverage and extended coverage as shown on the drawings.

Sprinklers and in the skylights shall be white finish.  Exposed sprinkler piping will be painted white (by others).

Dry pendent and dry sidewall sprinklers shall be white finish.

Sprinklers in areas not accessible to the public (e.g., mechanical and electrical rooms, attic, concealed spaces) shall be natural brass finish.

(4)  SUBMITTALS

Prior to the start of construction, each Contractor shall provide submittals for all equipment to be supplied by Contractor.  Required submittals are:

- Backflow preventer
- Alarm valves & bell
- Fire Department connection and check valve
- Flow and tamper switches
- Sprinklers
- Piping drawings with pipe sizes
- Hydraulic calculations
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1" CW & METER FOR IRRIGATION (N)
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PROJECT NARRATIVE - PLUMBING WORK

I.  INTRODUCTION

This Project Narrative describes the requirements for Plumbing Work for the KI renovation/addition project.  The Work will be installed on a
turnkey basis.  Each trade contractor will be responsible for furnishing all equipment, materials, labor, and accessories for complete, operating
systems.  Contractor will be responsible for obtaining all necessary permits and approvals for his Work, including preparation of all required
documentation and payment of permit fees;  and complying with all applicable codes, standards, and manufacturers’ installation instructions.

This Project Narrative (including the accompanying drawings) describe the systems to be installed with sufficient clarity for a competent
contractor to install them.  The Narrative is not itself a complete design.  Although the major elements of the systems are described in this
Project Narrative, each trade contractor shall be responsible for all details, accessories and components required for proper system operation
and maintenance.

II. GENERAL CRITERIA

1  ABBREVIATIONS

AD = Access Door
AFF = Above Finished Floor
CL - Center-line
CO = Cleanout
CW = Domestic Cold Water
D = Storm Drain
DEMO = Demolish and remove
DS = Downspout
EX = Existing
ETR. = Existing to remain
FCO= Floor cleanout
FR - Fire rated
G = Gas
GC = General Contractor
HW = Hot Water
N = New
NIC = Not included in contract
RX = Remove existing
R = Replace or Relocate
RD = Roof Drain
S = Sanitary waste
SD = Storm Drain
TBD = To Be Determined
typ = typical
UG = Under ground
UON - Unless otherwise noted
V = Plumbing Vent
VTR = Vent through roof

2 QUALITY and WORKMANSHIP

All workmanship, materials and equipment supplied by Contractor are to be new and of first quality.  The entire installation shall present a neat
and workmanlike appearance.  All items which may reasonably require adjustment or servicing shall be arranged to be accessible for
servicing.

Where exact manufacturers and model numbers are specified herein, Contractor may propose to substitute equipment of equal or better quality
and function.  All proposed substitutions must be reviewed and approved by the Owner and its consultants.

3  COORDINATION

Each trade contractor will be responsible for all required supports, coreboring, drilling/cutting of framing members, firestopping and
draftstopping required for his work.  Contractor shall coordinate locations of any required cuts in structural members with the Owner’s
structural engineer, who shall be responsible for determining where it is structurally acceptable to cut or drill structural members.  Contractor
shall repair any damage to fireproofing resulting from his Work.  Contractor shall be responsible for removal and legal disposal of all debris
resulting from his work.  Note:  The General Contractor (GC) may provide a dumpster on site for some or all construction debris.  Contractor
shall coordinate with the GC as necessary.

Each trade Contractor shall coordinate with the GC for access to the site and for project schedule.

All piping provided by Contractor shall be concealed behind walls or above ceilings, except for rooms without dropped ceilings, and electrical
and mechanical rooms.

Contractor shall coordinate the layout of his Work with the layouts of other trades shown on the MEP/FP drawings and with layouts of systems
designed by other trades under the direction of the General Contractor, who is responsible to ensure that adequate space is provided to
accommodate the Work of all trades.  Where two pipes cross, the plans may show a break in one line for clarity;  the broken line does
necessarily not indicate which element is intended to cross above or below the other.  Also, pipe layouts shown do not necessarily indicate all
offsets or changes in elevation required to coordinate with other pipes and/or structural elements.

4  RFIs

If Contractor finds apparent conflicts or discrepancies that materially affect Contractor’s ability to implement the project, either within the
information on the project drawings and the Project Narrative (i.e., the project documentation), or between the project documentation and field
conditions, Contractor shall promptly bring such discrepancies to the attention of the Architect and to Energy Economics, Inc. in the form of a
“Request for Information” (RFI).

5  SUBMITTALS

Prior to the start of construction, Contractor shall provide submittals for all equipment to be supplied by Contractor.  Refer to the Submittals
section for each trade for the minimum required submittals.  All submittals shall be provided electronically, in “pdf” format.  Documentation
that is (in the  Engineer’s opinion) illegible will be rejected.

Contractor’s submittals shall clearly identify any deviations from the specified materials or equipment, and/or any proposed substitutions.  The
Engineer’s submittals review does not relieve Contractor of any responsibility to comply with the contract requirements where deviations from
the specified materials are not clearly identified as such.

At the conclusion of the project, Contractor will provide operating and maintenance manuals covering the proper care and operation of all
equipment which Contractor supplied on the project.  The Owner will instruct Contractor on the required quantity and format of record
drawings and operating manuals.

6  ENGINEER'S CONSTRUCTION PHASE SERVICES

The Owner may elect to retain an Engineer to review contractor’s equipment submittals, observe the progress and workmanship during
installation, and advise the Owner as to general adherence with this Project Narrative.  Owner’s Engineer may also advise Contractor of the
results of his reviews and observations to assist Contractor in understanding the intent of this Project Narrative.  Regardless of any such
reviews or reports, Contractor remains solely responsible for determining the techniques, means, methods, and materials of installation to
meet the requirements of the Project Narrative.  Engineer’s reports are intended to inform the Owner and to increase the likelihood that
deficiencies in Contractor’s submittals or work will be discovered sooner;  any opinion that work designed and equipment proposed by
Contractor is generally consistent with the requirements of the Project Narrative is not to be construed either as an indication that the
installation as submitted has been reviewed in every respect or as a waiver of any project requirements.

7  WARRANTIES and SERVICE

Contractor will provide one year of full service (parts and labor) for all systems furnished and installed by him.  Contractor’s warranty
obligation shall commence upon substantial completion of Contractor’s Work.

8  PROPOSALS

Contractor shall provide cost proposals as directed by the Owner.

Technical questions about this Project Narrative may be addressed to Gary Elovitz of Energy Economics, Inc. (gary@energyguys.com, or
617/527-3353).  Contractor is responsible to arrange to inspect the site and the building drawings prior to submitting a proposal.  No
additional costs beyond the price proposal will be accepted for field conditions that could have been discovered by a thorough examination of
the site or the drawings.

III.  PLUMBING WORK

The Plumbing Contractor shall provide a complete plumbing installation for the building as shown on the drawings and specified here,
including:  demolition, fixtures and equipment as specified, hot and cold water, waste, vent, storm drain, gas piping, insulation, hangers and
accessories.  Some portions of the systems are shown or specified in detail;  other areas are shown or specified schematically and will be
provided by Contractor on a design/build basis.  Piping to individual fixtures and within rooms is generally to be provided on a design/build
basis.

Provide cold and hot water piping, gas piping, storm drain piping, waste and vent piping, tailpieces, traps, etc. as appropriate, and fixtures and
equipment and as shown on the drawings and specified herein.  Provide cleanouts as shown.   Floor cleanouts shall be Zurn model ZB1400,
4”, with bronze cover.

Provide accessible quarter-turn stop valves for all lavatory and kitchen sinks;  Piping, shutoff valves, risers, and waste piping exposed to view

in bathrooms shall be chrome-plated.  Where bathroom water supply and waste piping is exposed, supply and waste piping shall be wrapped
per ADA requirements.

(1)  DEMOLITION:  Demolish and remove all existing plumbing as generally indicated on the drawings.  In some areas the entire plumbing
installation is to be removed;  in other areas some of the existing piping is to be kept for reuse.  Where partial demolition is required,
Contractor shall determine the extent of demolition required to prepare for the new installation.  Existing underground waste and drain piping
that is not going to be reused may be abandoned in place.  Unused branches of piping that is kept in service shall be capped.

(2)  WATER SERVICE:  The existing 2” domestic water service (and meter) shall be kept as is.  Provide a pressure-reducing valve as specified,
with 100 psi pressure gauge after the valve.  Provide new water piping as shown, including reconnecting the existing 2” water line.

(3)  FIRE PROTECTION WATER SERVICE:  Bring a 6” fire water service to the building as shown.  Fire Protection Contractor is responsible for
Work starting where the service pipe is 6” above the floor slab in the water service room.

The Plumbing Contractor shall coordinate with the site contractor and shall be responsible for installation of the fire services to the building.
For all utility services, Contractor is responsible for Work starting 10 ft. outside of the foundation line.

(4)  GAS SERVICE:  Coordinate the removal of the existing gas service in the water service room (in Stair #1) with the gas company.
Coordinate the relocation of the existing gas service in the courtyard (see P-0.1) with the gas company.  Reconnect the gas main to the Epstein
building and re-route the service to the main building as shown.

(5)  SANITARY SERVICE:  The existing 4” sanitary service, which leaves the building below Stair #1, will be kept in service.  Provide a new 6”
sanitary service to the building as shown.  Coordinate with the site contractor as needed.

(6)  STORM DRAIN:  Existing storm drain piping on the left side of the building (in the courtyard) will not be affected by this project.  Provide a
new 8” storm main to the on-site storm water retention system as shown.  Coordinate with the site contractor as needed.

(7)  SUBMITTALS:

Prior to the start of construction, Contractor shall provide submittals for all equipment to be supplied by Contractor.  Required submittals are:
all equipment listed in the Equipment & Fixtures section;  quarter turn valves;  ADA pipe wrap;  piping;  insulation.

(8)  EQUIPMENT & FIXTURES (provided by Plumbing Contractor)

Roof drains:

RD-1:  Jay R Smith #1310 12” roof drain (bottom outlet), with cast-iron dome.
RD-2:  Jay R Smith #1340 low profile 8½” roof drain (side outlet), with cast-iron dome.
RD-3 (overflow drain):  Jay R Smith #1010 16” roof drain (bottom outlet), with cast-iron dome.

Roof drain connection sizes shall be as specified on the drawings.  Select connection types as appropriate.  Provide accessories, including
sump receivers, extensions, clamps, etc. on a design/build basis.

Overflow storm drain piping shall discharge through the side-wall of the building as shown.  The piping shall extend 2” beyond the building’s
finished face.  Caulk around the pipe penetration with silicone caulk.

Floor drains (FD):

Bathrooms & Kitchen:  Jay R Smith #2005A - round top, nickel bronze strainer head, 2” outlet, with trap primer connection.  In each room
with a floor drain provide one Jay R Smith #2698 Prime-Eze water saver trap primer on a lavatory or hand sink in the room, with 1/2” tarp
primer tube to the floor drain.

Main Mech. Rm.:  Jay R Smith #3510 - 5” round nickel bronze strainer head with 4” funnel, 2” outlet, no trap primer connection.
(Condensate drain from AHU will keep trap seal.)

Hose Bibbs/Wall Hydrants:
Toilet rooms (HB-1):  Arrowhead Brass #253LKBFPCHR No-Kink Hose Bibb ½” FIP x 3/4” hose; Loose Key, VB, Chrome.  Mount 12” aff.
Utility Room (HB-2):  Arrowhead Brass ARROW-BREAKER #262LF No-Kink Hose Bibb 1/2” or 3/4” Copper Sweat x 3/4” Hose Conn.
Outdoor wall hydrant (WH-1):  Arrowhead Brass ARROW-BREAKER #465-14 ½” FIP or 3/4” MIP Anti-Siphon Frost Free Hydrant x 14”.
Mount 24” above the first floor elevation.   Pitch down (1/4” per ft.) towards the outlet.  Caulk and secure to building.  Provide a ball valves
indoors as shown on drawing P-1.

Drinking Fountains:   DF-1:  Oasis model MSSLPM;   DF-2:  Oasis model M140PM.  All:  Provide with model R8 remote cooler.  Mount cooler
above the ceiling.  EC will provide power outlets.

Water Hammer Arrestors:  Provide water hammer arrestors as shown on the drawings (1 for each new “gang” toilet room, 1 for hot water in the
main mechanical room).

Water Heater:   An Indirect Water Heater (IWH) will be provided by the HVAC Contractor.  Plumbing Contractor will provide domestic water
piping and accessories, and recirculation pump.  Refer to the water heater piping detail on P-1.5.  The water heater will store water at 140ºF.

Thermometers:   Pasco #1446 strap-on thermometers
TV-1:  Honeywell Sparco MX128 (1¼").  Set for 120ºF.
P-R:  Taco 006B.

Plumbing fixtures:

WC-1:  American Standard Afwall standard wall-hung toilet - #2856.128 toilet (w/manual 1.28 gpf flushometer);  provide with 5901.110 seat
(open front, no cover).  Mount to existing carrier.

WC-2:  American Standard Afwall standard wall-hung toilet - #2856.128 toilet (w/manual 1.28 gpf flushometer);  provide with 5901.110 seat
(open front, no cover).  Provide new carrier.  Mount toilets at 16” to rim (17” to seat), or as noted.

Carriers - Jay R. Smith:
Vertical:  #0532Y (3" outlet, 2" vent) stud mount or #0532FY (3" outlet, 2" vent) floor mount.  Min. 2x6 wall;  Provide wood support studs as
required.
Side-outlet:  #0209_Y or #0210_Y.  Single or back-to-back as shown.

WC-3:  American Standard Baby Devoro floor-mount toddler toilet - #2282.001;  provide with  5001G.055 seat (open front, no cover) and
6047.121.002 manual 1.28 gpf flushometer

UR-1:  American Standard Washbrook ultra high efficiency urinal - #6590.503 (w/manual 0.125 gpf flushometer).  Where noted 17" (room
G44), front lip to be at 17" aff, for ADA.  Otherwise, front lip at 24" or match existing where replacing existing.

UR-2:  Kohler model K-4920-T floor-mounted urinal (w/manual 1.0 gpf flushometer)

LAV-1:  American Standard Lucerne lav. - #0356.421 (single faucet hole);  with wall hanger.  Provide Grohe #33170002 Eurostyle single
lever faucet w/drain.  Chrome finish.  Adjust max. temperature stop to 110ºF.  Mount lavs. at 34” to rim or as noted..

LAV-2:  American Standard Lucerne lav. - #0356.137 (single faucet hole w/hole for soap);  with wall hanger.  Provide Grohe #33170002
Eurostyle single lever faucet w/drain.  Chrome finish.  Adjust max. temperature stop to 110ºF.  Provide Bobrick #B-8226 soap dispenser.
Mount lavs. at 34” to rim, or as noted.

LAV-3:  American Standard Ovalyn undercounter lav. - #9482.000;  White.  Mount to counter provided by GC.  Provide Grohe #33170002
Eurostyle single lever faucet w/drain.  Chrome finish.  Adjust max. temperature stop to 110ºF.

SS-1:  Mustee 63M (2" drain);  provide with 63.600A service faucet and 67.2424 Wall Guards.

SK-1:  Elkay model LRAD252265PD top-mount sink with "Perfect Drain";  1-hole.  Provide Chicago Faucets model 50-E26-5-317XKABCP
single-hole faucet with paddle handles.   Provide tempering valve TV-2 per the detail on this sheet.

SK-2:  Elkay model EWMA6020C - 60" trough sink with two faucets (i.e., delete center faucet) and drain;  Provide tempering valve TV-2 per
the detail on this sheet (but one TV-2 for both faucets).  Provide Zurn Z1180-11

2" solids separator.

KS-1:  Elkay Lustertone model ELUHAD211555 undermount sink.  Mount to counter provided by GC.  Provide strainer drain.  Provide Kohler
model K-596 Simplice pull-down kitchen faucet.  Vibrant Stainless finish.  Provide tempering valve TV-2 per the detail on this sheet.

Fixtures in Kitchen (M14):  Refer to Kitchen drawings for fixture selections.  Fixtures and faucets to be furnished by kitchen equipment vendor;
Plumbing Contractor to install, with accessories (tailpieces, traps, etc.) as needed.  Provide gas piping for the following kitchen equipment
(furnished by kitchen equipment vendor):  36” gas range (215 CFH);  two double-deck convection ovens (4 ovens total, 60 CFH each).  Install
the mechanical gas valve for the hood fire suppression system (furnished by the hood vendor) in the main gas line as shown.  Provide an
electric gas valve as shown (to be wired by Fire Alarm Contractor.)

3-compartment sink:
Drain Strainer:  “Drain Plate” (thedrainstrainer.com)
Flow-control:  3” Zurn Z-1108L - 50 gpm  Provide 3/4” vent to above sink rim per manufacturer’s instructions.
Grease Trap GT-1:  Zurn GT2700-50 (50 gpm, 100 lbs grease capacity)  Install with cover flush with kitchen floor.  Provide 6" extension
(JP2700-50-6-EXT)

2-compartment (prep) sink:  Provide floor sink FS-1:  Zurn Z1910, 2”.  Pipe sink waste to floor sink.

Floor drains:  Pipe kitchen floor drains to Grease Trap GT-2 as shown.
GT-2:  Zurn GT2700-4 (4 gpm, 8 lbs grease capacity)  Install in Lower Level as shown, with cover flush with floor.  Provide 6" extension
(JP2700-4-6-EXT)

Flow-control:  2” Zurn Z-1108 - 4 gpm  Provide 3/4” vent to above floor per manufacturer’s instructions.

Sub-Slab Drain - see drawing P-1.6:

GAS for HVAC Equipment:  Provide gas piping (and other piping as noted) for the following HVAC equipment.  Equipment is provided by HVAC
Contractor:

RTU-1 (Main Sanctuary):  500 MBH gas input heating.
RTU-2 (Social Hall, Atrium, & Kitchen):  500 MBH gas input heating.
RTU-3 (Rear wing, main and upper floors):  260 MBH gas input heating.
RTU-4 (Rabbi’s office - U1):  65 MBH gas input heating.
RTU-5 (Flex space - U3):  65 MBH gas input heating.
MUA-1 (Kitchen make-up air):  165 MBH gas input heating.
Boilers (B-1 & B-2):  600 MBH max. input each.  Plumbing Contractor shall provide air intake and gas venting for the boilers as shown.  Air
intake shall be Schedule 40 solid core PVC.  The first 20 ft. of the gas venting shall be CPVC pipe;  beyond that the gas venting may be
Schedule 40 solid core PVC.

(9)   MATERIALS

All materials shall be as permitted by MA Plumbing Code.  “Pro-Press” fittings are permitted.

Domestic water - underground:  Type K copper
Domestic water - above ground:  Type L copper
Gas piping:  Sch. 40 steel.
Sanitary and vent - underground:  no-hub cast-iron or service weight cast iron soil pipe and fittings.
Sanitary and vent - above ground:  no-hub cast-iron or type DWV copper.
Storm Drain - underground:  no-hub cast-iron or service weight cast iron soil pipe and fittings, or epoxy reinforced fiberglass.
Storm Drain - above ground:  no-hub cast-iron.

All gas piping outdoors shall be wire-brushed, primed, and painted yellow and labeled “Natural Gas” every 20 ft.

For exposed water supply and drain for lavatories, provide McGuire ProWrap seamless P-Trap and supply ADA covers.

Pipe Insulation:  Insulate all hot water and hot water recirculation piping with min. 1” thick fiberglass or “Armaflex” pipe insulation.  Insulation
may be omitted as permitted per 2015 IECC section C404.4.  Insulate all storm drain piping above ground with min. ½” thick fiberglass or
Armaflex insulation, with continuous vapor barrier.
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Sub-Slab Drain:

Provide a Sub-Slab Drain (SSD) system as follows:  Provide SSD piping inside the foundation and around the
perimeter of the foundation as shown.   SSD piping shall be 4” perforated Sch. 40 PVC pipe.  SSD piping shall be
surrounded by min. 6" of 3 4" crushed stone, surrounded by Mirafi 140N filter fabric. Transition to 4” non-perforated
PVC drain pipe between the last tee and the manhole (approx. 13 ft.)

Provide pumped drain piping from the manhole to Drain Manhole #1 (DMH-1).  (Refer to drawing C3.1.)  Pumped
drain piping shall be 2” Sch. 40 PVC.  Provide a 1/4" Vent hole in the discharge piping as shown, to allow the piping
to drain when the pumps are off.

Provide a manhole (with concrete bottom) and two pumps as shown.  Refer to the Civil drawings for the manhole
construction.  Pumps shall be Zoeller Flow-Mate model M137 (1/2 HP, 115V, 58 gpm @ 15 ft. head, with integral
float switch).  Set the pumps on 2” thick concrete blocks.  Provide Zoeller check valves and quick disconnects
(Zoeller #39-0002) to allow the pumps to be removed for servicing.  Provide a float switch - Zoeller #10-0032
(15A, normally open) - in the sump, set to “make” when the water level reaches about 4" below the bottom of the
inlet pipe from the foundation drains.  Pumps and float switch will be wired by the Electrical Contractor.

SEE ELECTRICAL DRAWINGS FOR WIRING

SUB-SLAB DRAIN

SUMP SECTION A-A - NOT TO SCALE

SCALE:  3 16" = 1'

SCALE:  14" = 1'

ASI-07                              7/7/17

PUMP PIPING - SCHEMATIC - NO SCALE
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R1R1R1

R1 R1 R1 R1
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R4 R4
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R4 R4

TR3

L4 L4

L4
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L4/L5 LIGHTS @ 9' AFF

P1

10'0"

Niche in brick wall4" Plumbing vent up/dn

S5b

S5bS5b

L

L
L

L
L

L 9'6"

L

SW-5

GX1

SW-5

SW-5

WS-8

LU-9,10

SEE DRAWING E-1.3 FOR ADDITIONAL SYMBOLS.
SEE "LIGHTING CONTROL SYSTEM DESIGN CRITERIA" FOR ADDITIONAL CRITERIA
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C C

LU-2

LU-1

LU-5,6

LU-7,8

EXIT & SIGNS &
EMERG. LITES IN
SOCIAL HALL &
ATRIUM:  KS-3

LU-13

LU-12

LUTRON PANEL
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SQ1

SQ1

SQ1

SQ1

C

RR3 RR3 RR3 RR3 RR3 RR3

E1E1
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E4E4
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EXISTING FEED TO EX. K2
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DRIVERS FOR W5's,
DP1 & DP2
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MODELNUMBERTRADENAMEPRODUCTMATERIAL MODELNUMBERTRADENAMEPRODUCTMATERIAL
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C
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B

B

B
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A
A

A

B
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A
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A

B

B

B
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B
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A

A

A

A

A

A
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A

A

A

A

A

A

A

A
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A

A
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A

F

F

F

F

A AA A

A
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A

A
A

A

A

A

A

A

A
A

A

B

B

A

A

A

B

B

B

B

B

B

B

B

A

A

A

A

A
A

A

A

A

A
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25(dim)

23(dim)
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21(dim)

27

6

8

11

7

1

4

17

3

5

2
13

14

10

15

33
31

A A

18

C

C

C

C

C

C

C

C

C

C

C

C

S

X

X

X

X

9

22

20

U2

$V

N

S

36
YAHRZEIT PLAQUE

16

YAHRZEIT PLAQUE

19(LEA)

6(LEA)

OTHER CKTS:
35 - Table in sanct
37 - Exit
34 - Skylite
12, 18, 20, 38, 40

12

Sanctuary
Below

Floor Opening

Sanctuary Balcony

Conference Rm

CMT Sanctuary

Stair Hall

Office

Balcony

Elev.

Elev.

W.C.

Lounge

Rabbi's Office

Flex Space

U 1

UC3

U 3

UC5

UC1

U 6

U 7

Men

U 8

Women

U 9

U 10

Open to Below
U 11

DN

DN

DN

DN

DN

SKY

EF-1

$3

$3

CL

9'6"
8'6"

R2

R4

W1

R4

0 654321

0' 10'5' 15' 20'

EF-4

9'0"(?)

U

U

P3

L

K2

K2

$
D$

D

$M

$K
$K

W1

W1

W1

W1

W1

R2

R2

R2

R2

R5

R4

R4

R4

$
V

S1B

U1

ALL LIGHTS:  GA-5

$V

P8

R3L

L3

P

$
M

D11

NOT ON
PHOTOCELL

EF-4

ABANDON EX. "EM"
FIXTURES IN CEILING (TYP)

STAIRWELL
LIGHTS: LU-11

S-20

S-21

S-22

Closet
U3a

ALL LIGHTS THROUGH MOTION
SENSOR SYSTEM - 3 MOTION
SENSORS & LIGHT SENSOR.
(SEE DETAIL ON  E-1.4)

CL

$D

$M

L3

REWIRE EX.
STAIRWELL
LIGHTS TO
CKT GC-28

REWIRE EX.
STAIRWELL
LIGHTS TO
CKT GC-28

R3 R3

R3 R3 R3 R3 R3

R3R3

R3 R3 R3 R3 R3

R3R3

T2

TC

T2

TC

T2

TC

T2

TC

R5 R5

R4 R4 R4

R4 R4

R5 R5

R5 R5

R5

R5

R4

R4

P6
P6P6

TO W2 & W3
BELOW

OPEN TO BELOW

CMT Office 2

UC4

CMT Office 1

UC2

STAINED GLASS
SCREENS

COFFER W/LED

E-4

E-5

T2 TC

LC-1

L1L1

LC-2

LC-3

LC-4

LC-5

LC-7

LC-6

LC-8

LC-16

LC-14

LC-11

LC-10

LC-13

LC-15

LC-19

LC-20
LC-18

LC-22

SW4

SW4

SW4

$D,M $D,M

$

U2

CMT-1

X2

X2

X2

LIGHTS:  SEE LAM/EEI FIXTURE SCHEDULE FOR LIGHTS IN CMT SPACE.

LCP:  LIGHTING CONTROL PANEL (DETAILS TBD)
LC:  LIGHTING CONTROL CIRCUIT:

LC-1 - LC-5:  WIRE TO CIRCUIT CMT-3
LC-6 - LC-9 & LC- 18-LC-22:  WIRE TO CIRCUIT CMT-5
LC-10 - LC-17:  WIRE TO CIRCUIT CMT-7

WS:  LIGHTING CONTROL WALL STATION (DETAILS TBD)

$M,D - WATTSTOPPER DW-311-B - MANUAL ON, 0-10V DIMMING

X2:  CONCEALITE  F5-LED6.5-90-SD;  RECESSED CONCEALED EMERGENCY LIGHT.  2 @
6.5W LED LAMPS, 90 MINUTE OPERATION, WITH SELF-DIAGNOSTICS

TO ETERNAL LIGHT

STAINED GLASS

6

PL1

L

Niche in brick wall4" Plumbing vent up/dn

S5a

Flex Space
U 3

L
L

L

L

L

W

CEILING WIRELESS MOTION SENSOR - LUTRON LRF2-OCR2B-P-WH -
CONNECTED TO LIGHTING CONTROL SYSTEM

WIRELESS WALL-MOUNTED MOTION SENSOR - LUTRON LRF2-OWLB-P-WH  -
CONNECTED TO LIGHTING CONTROL SYSTEM.  MOUNT @ 7'6" AFF

L

WS-2

L WIRELESS CORNER MOTION SENSOR - LUTRON LRF2-OKLB-P-WH  - CONNECTED TO
LIGHTING CONTROL SYSTEM.  WALL-MOUNTED @ 7'6" AFF

SW5

WS-9

SEE "LIGHTING CONTROL SYSTEM DESIGN CRITERIA" FOR ADDITIONAL CRITERIA

7'9"

7'9"

P

CKT. KS-5

ALL LIGHTS:  KS-3

LU-14 LU-15

TT

D1: 1,2,3,4,5
(18 "A", 1 "G") REPLACE

"A" W/"G"

D4: 6,8,10,13,14,16
THRU PE100
(16 "A", 10 "B")

D2: 22,27,29
(13 "A")

D9: 19,21,23,25
(4 "F")

D5:  31,33
(2 "A", 12"B")

D3: 7,9,11,12,15,17
THRU PE100
(16 "A", 10 "B")

U5
U5

U5
U5

U5
U5

U5
U5

U5

U5
U5

U5
U5

U5
U5

U5
U5

U5

TRACKS
D12

D10

D7

3

2 2

3

Q1 Q1

Q1
Q1

CIRCUIT #s IN OLD
SANCTUARY PANEL (TYP)

SN-8

SN-1
(SCREEN)

SN-12

CL CL

$D

SN-13
LEB-13SN-14

CLG/TV CLG/TV

75cd

LEB-14

E-4

DEMO EMERG.
BATTERY

X

X

X

X

DEMO EMERG.
BATTERY

ABOVE
PLATFORM

$

W6W6

$3

DELETE P4, Provide 3 more R4

0-10V

0-10V

0-10V

0-10V

0-10V

0-10V

0-10V

LC-21

W

W

P1

0-10V

0-10V

0-10V

0-10V

NOTE:  BALCONY & STAIR #1 -
SHABBAT CONTROL THRU
ACUITY SYSTEM

NOTE:  CMT UC 1, 3, & 5  -
SHABBAT CONTROL THRU
ACUITY SYSTEM

SHABBAT CONTROL FOR
BALCONY

T2

TC

L

OS3

OS3

UPPER LEVEL LIGHTING
PLAN

E-1.3

3
16" = 1'
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BATTERY PACK EMERGENCY LIGHT:  LITHONIA MODEL ELM6 LED W LP03VS;  120V;
W/3W LED LAMPS.  MOUNT AT 92" AFF (TO CL) OR 4" ABOVE TOP OF ADJACENT DOOR
FRAME.

BATTERY BACK-UP EDGE-LIT EXIT SIGN:  EMERGI-LITE PRESTIGE
SINGLE FACE:  MODEL TAPEN1GC (GREEN/CLEAR)
DOUBLE FACE:  MODEL TAPEN2GM (GREEN/MIRROR)

WALL OR CEILING MOUNT, ARROWS AS INDICATED

A

LIGHT FIXTURE
    TYPE (SEE SCHEDULE)

NL           NIGHT LIGHT (NO LOCAL SWITCH OR CONTROL)

BATTERY PACK EMERGENCY LIGHT:  LITHONIA MODEL ELM2 LED HO ;  120V;  W/1.5W
LED LAMPS & 6W REMOTE CAPACITY.  MOUNT AT 92" AFF

REMOTE EMERGENCY LIGHT HEADS:  LITHONIA MODEL ELAT QWP;  W/2 @ 1.5W LED
LAMPS.  MOUNT AT 92" AFF UNLESS OTHERWISE NOTED.

R

SWITCHED POWER

CIRCUIT HOME-RUN

UL

MOTION SENSOR LIGHT SWITCH - WATTSTOPPER PW-100-B  (BLACK) - SET FOR AUTO-ON

$
$M

$L

CL

WALL-MOUNTED DUAL TECHNOLOGY MOTION SENSOR
WATTSTOPPER DT-205 - LOW VOLTAGE;
WALL-MOUNTING @ 9'6" AFF UON

P

D

LIGHTING CONTROLS

STANDARD LIGHT SWITCH - BLACK

MOMENTARY SWITCH:  WATTSTOPPER LVS-1-G (GRAY)

KEY SWITCH:   LEVITON 1221-2GL (GRAY)$K

C

CEILING-MOUNT ULTRASONIC MOTION SENSOR - LINE VOLTAGE
WATTSTOPPER UT-355

CEILING-MOUNT INFRARED MOTION SENSOR - LINE VOLTAGE
WATTSTOPPER CI-355

CEILING-MOUNT INFRARED MOTION SENSOR - LOW VOLTAGE
WATTSTOPPER CI-305 - W/BZ-150 POWER PACK

$D DIMMER SWITCH: (BLACK)

CEILING-MOUNT PHOTOCELL/CONTROLLER - LOW VOLTAGE
WATTSTOPPER LS-102

LIGHTING KEY

VACANCY SENSOR LIGHT SWITCH - WATTSTOPPER PW-100-B  (BLACK) - SET FOR MANUAL ON$V

BATTERY PACK EMERGENCY LIGHT:  LITHONIA MODEL  ELMLT W LP06VS LTP SD;  120V;
W/5.4W LED LAMPS.  CEILING MOUNT.  W/SELF-DIAGNOSTICS

ALL SWITCHPLATES:  BRUSHED NICKEL METAL PLATES (CENTURY)

S

FIRE ALARM WALL-MOUNT SPEAKER/STROBE (WHITE)

FIRE ALARM WALL-MOUNT STROBE (WHITE)

CEILING-MOUNT FIRE ALARM SPEAKER/STROBE (WHITE)

FIRE ALARM KEY

9'0"

SYSTEM SMOKE DETECTOR

CEILING HEIGHT

30 CD, 1W

30 CD, 1W
CANDELA (CD) SETTINGS AS NOTED.  STROBES WITH NO CD NOTED SHALL BE 15 CD.
WATT (W) SETTINGS AS NOTED.  SPEAKERS WITH NO W NOTED SHALL BE 12W.

MONITOR OR CONTROL MODULEM

CARBON MONOXIDE DETECTORCO

+24VDC

Control Output

Common
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Control Output

Common

Ceiling/Wall
Sensor

Any
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R
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d

Blk
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B
l
k

B
l
u

Wht

Power

Red

Red

To additional
power packs (1 per
circuit)
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Control Output
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Control Output
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Hot

R
e
d

Blk

Pack

B
l
k

B
l
u

Wht

Power
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Sensor
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Red
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24VDC

Sensor
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Any

Red

Load

B
r
n

Ctrl out - Blu

+24 VDC - Red

Com - Blk

Occ in - Wh

Wh/Yel

LS-102
Photocell

X

X

Wht

Blk

R
e
d

B
l
k

Power Pack

B
l
u

Red

RedBZ-150

O
r
g

B
r
n

G
r
y

Auto
ON

Man
ON

Neutral

Hot

120VAC

Cap

To additional
sensors as spec'd

Cap

R

RIBU1C ATTACHED TO JB
ABOVE SENSOR

24V CONTROL CABLE

Cap

MOMENTARY SWITCH:
LVS-1-W

R

RIBU1C ATTACHED TO JB
ABOVE SENSOR

24V CONTROL CABLE

ATRIUM LIGHTING CONTROL

SHABBAT OVERRIDE

SHABBAT OVERRIDE
(SEE E-4.1 - E-4.3)

BZ-50

To additional
sensors as spec'd

Circuit #1

Circuit #2

TO EXIT SIGNS,
EMERGENCY LIGHTING

& NIGHT LIGHTS

Local

Switch

Load

Loads (Ckt #2)
Local

Switch

Load

Local

Switch

Load

SOCIAL HALL ONLY

LIGHTING CONTROL SCHEMATIC WIRING DIAGRAM
FOR LOW-VOLTAGE OCC. SENSORS

2ND OCC. SENSOR
(IF SPEC'D)

(TYP FOR 2 LEVELS)

ADD'L. MOMENTARY
SWITCH(ES):  LVS-1-W

POWER WIRING (TYP)

CONTROL WIRING (TYP)

CONTROL WIRING (TYP)

POWER WIRING (TYP)

TO EXIT SIGNS,
EMERGENCY LIGHTING

& NIGHT LIGHTS

OCC
SENSOR

Neutral

Hot Blk

Wht
Local

Key Switch

WOMEN'S RM (G43)

LIGHTS

EF-3

OCC
SENSOR

Neutral

Hot Blk

Wht
Local

Key Switch

MEN'S RM (G44)

LIGHTS

SHABBAT OVERRIDE
(RELAY NOT SHOWN)

N

N

N

LIGHTS N

ACCESSIBLE WC (G42)

FROM ROOM
SWITCH (&
OVERRIDE)

R
RIBU2C

R

N N

EF-3 WIRING SCHEMATIC

SHABBAT OVERRIDE
(RELAY NOT SHOWN)

OCC
SENSOR

Neutral

Hot Blk

Wht

LIGHTS N

SHABBAT OVERRIDE
(RELAY NOT SHOWN)

TYPICAL LINE-VOLTAGE OCC. SENSOR WIRING

* - Local switch may be key or dimmer switch

OCC
SENSOR

Wht

Blk
TO ADD'L
SENSORS

TO EXIT SIGNS,
EMERGENCY LIGHTING

& NIGHT LIGHTS

Local
Switch*

Switched

Switched

N

N

RR2

Men

G44

RR2 RR2 RR2

S4 S4

CLCL

UL

$K

EX. PLASTER WALL FACE
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S5a

S5a
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3
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PANEL GC (R) VAV1-13
VAV1-12 VAV1-11

VAV1-16
VAV1-18

VAV1-9

VAV1-7

VAV1-1

VAV1-2

VAV1-3

VAV1-8

AHU-1

VAV1-4

VAV1-10

EH-1(E)
VAV1-14

VAV1-15

1
0
6
.
0
0

2" CW(E)

VAV1-5

1600A CT CAB600A 800A PNL400A

G,42"

G,C

G,C

G,42"

G,42"

G,42"

G,C

G,42"G,42"

G,C

G,42"

CUH-1

N

Preschool
Resource Room

Main Office Suite
Women

Accessible

Stair #3

Community Partner Space

Mechanical
Room

Chapel

Preschool #3

Toddler #2

Toddler #1

Preschool
 Shared Room

Ground Floor
Storage #2

KINS Corridor

Preschool
Toddler

KINS/JAN
Closet

KINS
Elev.

Vestibule

G26

Ground
Floor

Corridor

Stair #2

Stair #1

W.C.

W.C.

Preschool
Director's Office

KINS Lobby

Pre-School #2

Pre-School #1

Lobby
Circulation

Main
Entry

Elev.

Conference

Elev.
Mach. Rm

Classroom

Rabbi's Office

Preschool
Office

Office

Office

G16

G 1

G 2

G 3

G 4

G 5

G 6

G 9

G 10

G11

G 12

G 13

G 14

G15

G19

G17

G18

Storage

G20

G21

G22

G23

G24

G25

G27

G28

G29

G30

G31

G32

G33
W.C.

G34

G35

G37

G36

G38

Coat Room
G40

Storage #1

G41
G42

G43

G45

G46
Electrical Room

G45
Mech. Rm

UP

UP

UP

UP

UP

UP

UP

UP

VAV1-6

VAV1-21

T

Classroom

G 7

Office

G 8B

PANEL GC
5767 sf

PANEL GA (N)

PANEL GB (N)

PANEL GA
8500 sf

PANEL GE (N)

PANEL GB
4400 sf

21
2" EMT,

3@400MCM AL UP

DS2-F

31
2" EMT - 6 @ 350MCM AL + 1 @ 350 MCM-N (PANEL GB)

21
2" EMT - 3 @ 400 MCM AL (RTU-2)

21
2" EMT - 4 @ 250 MCM AL (PANEL GA)

31
2" EMT - 6 @ 350MCM AL

 + 1 @ 350 MCM-N

CUH-2A

0 654321

0' 10'5' 15' 20'

G

G,C

G,C

G,C

RF-1&2

NOTE:  DELETE
PANEL GD

CUH-2

VAV1-20

EX. INCOMING OVERHEAD
SERVICE LINES:
- MASTER BOX
- TELEPHONE
- CABLE
RELOCATE INCOMING TEL &
CABLE TO NEW TEL/DATA
RACKS

65"

ABOVE CEILING

TEL DATA RACK

ABOVE CEILING

DOOR W/SIGN:  SPRINKLER
CONTROL ROOM

EX ECs

EX ECs

G,WP

G, PIT

GA-16

GA-14 MDP-7,9,11
(#1/0)

SIEMENS GF.. (250A, 3P
FUSED DISC.)

SIEMENS LF111NR
(30A, 1P FUSED DISC.)

GC-14

GC-8

GC-16

GC-12GC-10

GB-31

GC-4
GC-6

GA-18

G,WP

G,C

G,C

FB1
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GC-20

GC-18

GC-20

GE-8

GE-6

GE-10

G,C G,C

GA-20

GA-22

GA-24

GA-26

GA-28

GA-30

GA-32

GE-12

GE-14

GE-16

GE-18

GB-18

GB-20

GB-14,16,18

J
DDC PANELS

GB-30

GB-28

GC-15

GC-24

GB-32

TO VAV 1-17
(UPSTAIRS)

GB-23

SEE E-2.5 FOR
MEN'S RM G44

HW RECIRC PUMP

SURGE SUPPRESSOR

GB-1,3,5 VFD

VFDVFD
$ $

GB-34

P-3

G,C

DISHWASHER
& DISPOSAL

GB-33

GB-35

GB-37

GB-41

GB-39

SEE E-2.5 FOR
OUTDOOR SUMP

1" PVC CONDUIT (UG) TO
OUTDOOR SUMP

GB-36

INVERTER/CHARGER
& BATTERY FOR
SUMP PUMPSG

AIRFLOW

65"

Office

G 8A

YACHAD OFFICES

Office

G 6B

Office

G 6A

Corr

G 6C

MDPMDP-B

CT/
MCB

CT/
MCB

MDP-B CT/
MCB

Corr

G 6D

VAV1-22

GE-20

PANEL GE (N)

MDP-B CT/
MCB

MDP

3'-3 7
16"

WINDOW

EX. PLASTER WALL FACE

1'-31
2"

4'-101
2"

CT/
MCB

3'

65"

R.6

R.6

R.6

R.6
R.6

R.6

R.6

RECEPTACLE NOTES:
R.6 - RECEPTACLE ADDED IN REV. 6

RECEPTACLE LOCATION CHANGE

R.6

GA-33

GA-31

GA-29

GE-24

R.6

4" Plumbing vent up(E)
DISHWASHER

GE-25

DEEP BEAM

EF-7

GE-21

GE-39,41

GE-31,33

G,C
G G

GE-13

G

G

G,C

G,C

GE-19
GE-17

G,C

G,C
G,C

GE-15

GE-23

GE-26

$2P (ABOVE CEILING)

30"

30"

30"
(INSIDE
CABINET)

GE-26

GE-35,37

$2P (ABOVE CEILING)

REWIRE FEED TO
PANELS LEA/LEB
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LIGHTS IF POSSIBLE
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LOWER LEVEL POWER
PLAN
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3
16" = 1'
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102103104

SANCTUARY PANEL(E)

PANELS LEA/LEB(E)

Coats Coats

VAV3-11

VAV3-9

VAV3-10

VAV3-12

VAV1-17

N

CUH-3

Stair #3

Stair #2

Main Entry

Sanctuary

Large / Main Level
Multi-Purpose Room

Garden
Entry

Future Link to Epstein

Future Link to Epstein

Library

Mach.
Rm.

Stor.

Accessible

Main Floor Corridor

Stair #1

Stair #4

Women

Men

Social Hall
Atrium Opening

Elev.

Elev.

Kitchen

M 1

M 2
M 3

M 4

M 5

M 6

M 7

M 8b

M 9
M10

M11

M12

M13

M14

M16

Sanctuary Storage

M15
Janitor's Closet

UP

DN

UP

DN

DN
UP

UP

G,42"

21
2" EMT,

3@400MCM AL UP

PANEL LC
3388 sf

21
2" EMT,

3@400MCM AL DN

CUH-1

0 654321

0' 10'5' 15' 20'

G,C

G,C G

VAV3-14

DS4-F

CUH-4

CUH-4

CUH-4

CUH-4

CUH-4

CUH-4

CUH-4

CUH-4

CUH-4

CUH-4

PANEL KS

Large / Main Level
Multi-Purpose Room

M 8a

CLG

CLG

KS-11

KS-25

KS-17,19*

KS-21,23*

KS-27,29*

*

*

*

*

* DOUBLE-DUPLEX FED BY 2
CIRCUITS - 2 CIRCUITS AT EACH
LOCATION:  WIRE WITH SUPER
NEUTRAL CABLE:  #12/2 + #10N

KS-16,18

J

MDP-13,15,17
REWIRE (IN ELEC RM)

*

G

G

KS-26

KS-24

KS-22

KS-20

KS-28

KS-13,15*

* *

*

FB2

FB3

FB2

FB2

FB2
FB2

FB2
GA-34

ABOVE
CEILING

GC-19

GC-21

GC-23

GC-25

GC-27

GC-26

TO VAV CKT BELOW

TO VAV 2-3 ON
ROOF

G

HOOD FIRE
SUPPRESSION

F
HOOD FIRE
SUPPRESSION
PULL

G,46"

G,46" G,46"

G

46"

G,46"

KS-12

KS-14

KS-30

KS-10

SN-7

LEA-3

KS-32

HOOD CONTROL:
SEE HOOD DRAWINGS

VAV2-4

SN-6 (CAB HTRS)

LEA-23
POWER FOR AUTO
DOOR OPENER

KS-33

NEMA 5-20R

NEMA 5-20R

DS1-F

KS-35

KS-37

REV. 6:  ALL WALL OUTLETS IN M8A & M8B
TO BE DUPLEX, NOT QUAD.

R.6R.6

R.6 R.6

RECEPTACLE NOTES:
R.6 - RECEPTACLE ADDED IN REV. 6

RECEPTACLE LOCATION CHANGE

KS-31

3 ckts in ceilling
+ 2 data

DATA

DATA

ADD DIMMING

WALK-IN COOLER
COOLER & LIGHT

Niche in brick wall4" Plumbing vent up/dn

RECEPS ABOVE CEILING

KS-2,4 KS-6,8

GB-43,45,47

NEMA----
RECEP

RECEPS ABOVE CEILING
* *

* *

KS-39

LUTRON PANEL

VVV V

R
U5U5 U5U1U1U5 U5U5

U5

U1
U1U1

U1 U1U1

U1
U1

U1
U1

U1
U1

U1
U1

U1

U1
U1 U1

U1
U1 U1

U1
U1 U1

U1

U1
U1

U1

U1
U1

W3

W4

W3

W3

W4

W3

RECEPS & TEL/DATA -
INSTALL IN BOOKCASE
BASE (SEE A8.74)

GA-17

FB3

PANEL SN

LIGHT CTL

FB4 FB4

SN-9

SN-5

SN-11

SN-16A/V RACK

REMOVE OLD
SANCTUARY PANEL

SN-15

SN-17

SN-19

0 654321

0' 10'5' 15' 20'

CHANGE DUPLEX
TO QUAD

CHANGE FEED

ADD OUTLET @ 85"

LEA-22

ALL KITCHEN
LIGHTS NEED
SHABBAT CONTROL

NOTE:  SOCIAL HALL, ATRIUM,
STAIR #1, & LOBBY - SHABBAT
CONTROL THRU ACUITY SYSTEM

VAV2-2

MAIN LEVEL POWER
PLAN

E-2.2

3
16" = 1'
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MODELNUMBERTRADENAMEPRODUCTMATERIAL MODELNUMBERTRADENAMEPRODUCTMATERIAL

RTU-2

X

X

X

X

WH-1(X)
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N

Sanctuary
Below

Floor Opening

Sanctuary Balcony

Conference Rm

CMT Sanctuary

Stair Hall

Office

Balcony

Elev.

Elev.

W.C.

Lounge

Rabbi's Office

Flex Space

U 1

UC3

U 3

UC5

UC1

U 6

U 7

Men

U 8

Women

U 9

U 10

Open to Below
U 11

DN

DN

DN

DN

DN

G,42"

21
2" EMT,

3@400MCM AL UP

21
2" EMT,

3@400MCM AL DN

VAV2-3

0 654321

0' 10'5' 15' 20'

G

G,C

G,C

GB-13,15,17

MDP-2,4,6

GA-13

GA-15

TO VAV CKT BELOW

TO RTU-5
ABOVE

TO RTU-4 RECEP
ABOVE

STAIRWELL
LIGHTS: LU-11

MUA-1

Closet
U3a

GA-25

P-3

ABOVE
CEILING

DEMO EX. HEATER

KS-34
KS-36

OPEN TO BELOW

FB2

FB2

FB2

CMT Office 2

UC4

CMT Office 1

UC2

PANEL CMT(N)

VAV3-8A

VAV3-7

VAV3-5

VAV3-4

VAV3-3

VAV3-1

VAV3-6

VAV3-2

VAV3-8CMT-2

CMT-4

FB2

FB2

FB2

42" 42" 42"

42"

42"

60"

RECEPS. IN CABINET
FOR MICROWAVE &
FRIDGE.

RECEPS. FOR TV &
SCREEN MOTOR -
COORD. LOCATIONS
W/ARCHITECT

FB2

FB2 FB2

FB2

FB2

CMT-6

CMT-11

CMT-9

CMT-12

CMT-16CMT-14 CMT-18

CMT-13
CMT-15 CMT-17 CMT-19

CMT-10

CMT-8

6

R.6

R.6

RECEPTACLE NOTES:
R.6 - RECEPTACLE ADDED IN REV. 6

R.6

R.6

R.6

R.6

R.6

KS-38

R.6
R.6

R.6

R.6

R.6

R.6
R.6

R.6

R.6R.6R.6R.6

R.6 R.6 R.6

R.6
R.6

R.6

GA-27
LEA-25

LEA-26

LEA-27

RECEPTACLE LOCATION CHANGE

Niche in brick wall4" Plumbing vent up/dn

Flex Space
U 3

GA-35

TT

U5
U5

U5
U5

U5
U5

U5
U5

U5

U5
U5

U5
U5

U5
U5

U5
U5

U5

DS-7F$(2P)

$(3P)

PROVIDE SHABBAT
MODE RELAY

PROVIDE 1 FB
CENTERED (NOT 2)

DELETE

DELETE P4, Provide 3 more R4

0-10V

0-10V

0-10V

0-10V

0-10V

0-10V

0-10V

0-10V

0-10V

0-10V

0-10V

NOTE:  BALCONY & STAIR #1 -
SHABBAT CONTROL THRU
ACUITY SYSTEM

NOTE:  CMT UC 1, 3, & 5  -
SHABBAT CONTROL THRU
ACUITY SYSTEM

SHABBAT CONTROL FOR
BALCONY

UPPER LEVEL POWER
PLAN

E-2.3

3
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Edge of sloped roof

Roof hatch

4" Plumbing vent

W10 beam (typ)

4"x4" steel post (typ)

Flat roof above

Skylight

Skylight

inside edge of 26" high parapet

4" Plumbing vent

RTU-3

EXISTING WIREWAY &
DISCONNECTS IN ATTIC

En
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ng

 In
fo
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e

W10 BEAMS ABOVE
ROOF (TYP)

RTU-1

EX. TRUSS

4

400A & 200A DISC. TO REMAIN

SEE ELEVATION 4 ON E-2.5

OFFSET 2" POWER FEEDS DOWN,
RERUN UNDER BEAMS TO RTU-1

2 @ 3" EC(E)
2 

@
 3

" E
C(

E)

2 @ 2" EC(E)

WIREWAY(E)

SKY

SKY

N

DS1-C

176 MCA

143 MCA

340 MCA

RTU-4

RTU-5

16/25A(1-ph)

19/30A(3-ph)

DS2-C

CU-1

RTU-3
RELIEF

Enter Tagging Info Here

0 654321

0' 10'5' 15' 20'

DS4-C

M

M

KX-1

GB:  SUB-FEED
3 @ #3/0 AL

GB-7,9,11

GB-8,10,12

GB-20,22

GA-2,4

2 @ 2" EC W/3 @
#3/0 EACH

21
2" EC W/3 #4/0

GA-6,8

GA-10,12

GA-7,9,11

POWER FOR
SERVICE RECEP.
FROM BELOW

POWER FOR
SERVICE RECEP.
FROM BELOW

14'

3'

AIRFLOWAIRFLOW

Min. 3" Min. 3"

DS3-C:  DELETED

10'

EDGE OF ROOF

FACP

LEA-1,2
(#12/3)

LEA-4,5

LEA-8,9

LEA-11
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3
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Men

G44

NOTE:  SEE FA-4 FOR
MEN'S RM G44

$K

G,C

X X

X

XX

X

X X X X

X

XXXX

X

A DEFGHJK B
C(3")

 B
(2")

C
(3")

 E -11
4"

(OLD)
TO KINS
AHU?

 D
11

2"
(#1)

WIREWAYS TO REMAIN

FPE  PANEL

SERVICE ENTRANCE:
4 sets 500 MCM Cu(E)

2 @ 3" EC w/3
350 MCM Cu
TO ATTIC

70
LANDERS DIMMER

100
LA (2)

100
LB

100
LC

K
1"

 J

11
4"

 H

11
4"G

2"

 3.  F, 11
4", #3 THW

 5.  G, 2", #1/0 THW

 4.  J, 11
4", #6 TW

 6.  H, 11
4", #6 TW

CORNER

A - 1¼” - TO PANEL IN ELEC RM (DEMO)
B - 2” -  TO SANCTUARY LIGHTING PANEL (KEEP)
C - 3” - 3@ 500 MCM (AL) (REUSE - CU #1)
D - 1½” - #1 THW - PANEL LA
E - 1¼” - #1 (OLD) KINS OLD AHU (DEMO)
F - 1¼” - TO PANEL IN ELEC RM (DEMO)
G - 2” - #1/0 THW (REUSE (PANEL GC)
H - 1¼” - #6 TW - PANEL LB (DEMO)
J - 1¼” - #6 TW - LANDERS DIMMER (REUSE)
K - 1” - #6 TW (AC UNIT IN SHED) (REUSE)

(3")

500 MCM Cu - 380A
4 x 380 = 1520A

REMOVE WIREWAY

2 MC CABLES UP TO
PANELS LEA/LEB

JB PANEL
  GE

ELEVATION 1 ELEVATION 2 ELEVATION 3

SEE DETAIL

EX. TRANSFORMER:  4kV circuit with a 225kVA xfmr in
private property manhole (MHX-4024).
The fault current for that transformer is 20,818 Amps.
If upgraded - max is 500 KVA (on 13.2kV);  fault current
46,262 Amps

MDP
MDP-B

CT/
MCB

CT/
MCB

M

M

7'-9"

12"Ø EXH OFFSET
UP TO 8'9" BEYOND
WIREWAY

NEW EMTs @ 115"

MDP

4 @ 500 MCM Cu IN(E)

M

800A CB/CT CAB

2 @ 500
MCM Cu

800A MLO

2 @ 300 MCM Cu

400A/
400A
FU

PANEL
MDP

RTU-1

500 MCM Cu(N)

200A/
200A
FU

RTU-3
2 @ #3/0 Cu

2 @ 500 MCM Al (E)

200A
SVCE
SW

CU-1

#4/0 Al (N) #3/0 Al (N)

METER

#4/0 Al (N)

PANEL GB
(N)

6 @ 350 MCM Al + 1 @ 350
MCM Al in 31

2" EMT

RTU-2

PANEL
LEA(E)

208V/1Ø

PANEL
LEB(E)

208V/1Ø
L N L L N L

J-BOX

C
B
A
N

REWIRE FROM PANEL
GE TO 80A/3P "SPARE"
BREAKER IN PANEL
MDP  (4 #4)

PANEL GA
(N)

SANCT
LIGHTS

(E)

PANEL GC
(N)

PANEL GE
(N)

PANEL GD
(N)

AC IN
SHED

ELEV (E) ELEV (N)

PANEL KS
(N)

PANEL BP
(N)

PANELS
LEA/LEB

(E)

PANEL
CMT(N)

PANEL LEA/LEB
REWIRING DETAIL

800A CB/CT CAB

M

PANEL
MDP-B

800A MLO

400A

600A

BOTTOM OF ROOF JOISTS

WIREWAYS IN ATTIC (ELEVATION 4)

200A/
200A
FU

RTU-1
RTU-3

2 @ 3" EC(E)

WIREWAY (E)

WIREWAY (E)

400A/
400A
FU

EXISTING FUSED
DISCONNECTS

ADDITIONAL CONDUITS AS
NEEDED

X
X

X
X

4" S OUTSIDE OF FDN

NEED TO SURVEY

1
32 X

SEE ELEVATIONS

2@ 3" EC TO ATTIC (E)

FROM XFMR

WIREWAYS TO REMAIN

1600A CT CAB600A 800A PNL400A

G,42"

Women

Accessible

G42

G43

G46
Electrical RoomPANEL GE (N)

31
2" EMT - 6 @ 350MCM AL + 1 @ 350 MCM-N (PANEL GB)

21
2" EMT - 3 @ 400 MCM AL (RTU-2)

21
2" EMT - 4 @ 250 MCM AL (PANEL GA)

DEMO METER

G,C

$K

INCOMING SERVICE - 4 @ 4" EC (E)

GE-8

GE-6

4'-3"(MIN)

MDPMDP-B

CT/
MCB

CT/
MCB

MDP-B CT/
MCB

3'-2 7
16"

WIREWAYS TO REMAIN

PANEL GE (N)

MDP-B CT/
MCB

MDP

3'-3 7
16"

WINDOW

EX. PLASTER WALL FACE

1'-31
2"

4'-101
2"

CT/
MCB

3'

REWIRE FEED TO
PANELS LEA/LEB

DN

WOOD
FLOOR
(ABOVE)

BOILER

FAN
(ABANDONED)

COIL
(ABAND.)

EXISTING STEAM BOILER - (WEIL MCLAIN
1288) - ABANDON IN PLACE

SUMP(E)

B-2

B-1

PANEL BP (N)

BP-3

BP-1

BP-2,4

$ REWIRE EXISTING LIGHTS
TO BP-5

P-1 & P-2

BP-6,8

DUPLEX RECEPTACLE (2 OUTLETS)

QUAD RECEPTACLE (4 OUTLETS)

FOR POWER, TEL/DATA:
STANDARD MOUNTING HEIGHT = 16" AFF (TO CL)
G = GROUND FAULT INTERRUPTER
C = 6" ABOVE COUNTER
WP = WEATHERPROOF COVER
XX = MOUNTING HEIGHT (INCHES AFF TO CL)

G,C

J

FLUSH FLOOR OUTLETS:
FB1:  LEGRAND WIREMOLD RPNFB BOX & RP4CTCBK COVER
FB2:  LEGRAND WIREMOLD 6AT2Pxx 6" POKE-THRU W/FLUSH
COVER.  COORD. COLORS W/ ARCHITECT.

JUNCTION BOX

KEY

CIRCUIT HOME-RUN

4

4

90"

4 90"

TEL/DATA:
# OF CAT. 5 CABLES (1 IF NO #)
MOUNTING HEIGHT (TO CENTER)

NOTE:   ALL NEW POWER RECEPTACLES SHALL BE
TAMPER-RESISTANT

ED

0'

SUMP & PUMPS PROVIDED BY PLUMBING
CONTRACTOR;  PROVIDE 1" PVC CONDUIT
FROM SUMP TO MECH. RM. G45.
SEE NOTES RE:  WIRING.

MANHOLE

S

G
RL

N

FLOAT SW

P1

P2R

MECH RM G45 MANHOLE

TO HVAC
(ALARM)

SUMP PUMP WIRING SCHEMATIC

EQUIP GROUND NOT SHOWN

RELAYS:  FUNCTIONAL DEVICES RIBU1C

ELECTRICAL POWER DETAILS
AND CRITERIA NARRATIVE

E-2.5

3
16" = 1'

ENERGY ECONOMICS, INC.
Registered Professional Engineers

184 Gibbs Street      Newton, MA  02459
Tel: 617/527-3353

e-mail:  gary@energyguys.com

Handlin, Garrahan
& Associates
104 Mt. Auburn Street
Cambridge, MA  02138

(617) 576-1496  tel.
(617) 576-1346  FAX

Scale:

Date:

GMEDrawn:

Revised: Date:

MASSACHUSETTS
BROOKLINE,

KEHILLATH
ISRAEL

ADDITIONS &
RENOVATIONS

BID SET:
Mar. 8, 2017

1 MEP ADDENDUM 1             4/26/17

2 DRAWING P-1.5                  5/11/17

3 FIRE ALARM DRAWINGS      7/25/17

4 GENERAL REVISIONS            9/5/17

5 LOWER LEVEL REVISIONS     9/26/17

6 CMT & RECEP. REVISIONS     11/7/17

7 GENERAL REVISIONS            12/12/17

RECORD DRAWINGS            12/5/188

ELECTRICAL ROOM PLAN (14" SCALE)

ELECTRICAL ROOM ELEVATIONS (14" SCALE)

ONE-LINE RISER (NO SCALE)

MEN'S ROOM G44 PLAN

BOILER ROOM PLAN

PROJECT NARRATIVE - ELECTRICAL WORK

I.  INTRODUCTION

This Project Narrative describes the requirements for Electrical Work for the KI renovation/addition project.  The
Work will be installed on a turnkey basis.  Each trade contractor will be responsible for furnishing all
equipment, materials, labor, and accessories for complete, operating systems.  Contractor will be responsible
for obtaining all necessary permits and approvals for his Work, including preparation of all required
documentation and payment of permit fees;  and complying with all applicable codes, standards, and
manufacturers’ installation instructions.

This Project Narrative (including the accompanying drawings) describe the systems to be installed with
sufficient clarity for a competent contractor to install them.  The Narrative is not itself a complete design.
Although the major elements of the systems are described in this Project Narrative, each trade contractor shall
be responsible for all details, accessories and components required for proper system operation and
maintenance.

II. GENERAL CRITERIA

1  ABBREVIATIONS

AD = Access Door
AFF = Above Finished Floor
CL - Center-line
DEMO = Demolish and remove
EC = Rigid electrical raceway - conduit (or EMT)
EX = Existing
ETR. = Existing to remain
FR - Fire rated
G = Ground
GC = General Contractor
N = New
NIC = Not included in contract
PC = photocell
RX = Remove existing
R = Replace or Relocate
TBD = To Be Determined
TC = Time Clock
typ = typical
UG = Under ground
UON - Unless otherwise noted

2 QUALITY and WORKMANSHIP

All workmanship, materials and equipment supplied by Contractor are to be new and of first quality.  The entire
installation shall present a neat and workmanlike appearance.  All items which may reasonably require
adjustment or servicing shall be arranged to be accessible for servicing.

Where exact manufacturers and model numbers are specified herein, Contractor may propose to substitute
equipment of equal or better quality and function.  All proposed substitutions must be reviewed and approved
by the Owner and its consultants.

3  COORDINATION

Each trade contractor will be responsible for all required supports, coreboring, drilling/cutting of framing
members, firestopping and draftstopping required for his work.  Contractor shall coordinate locations of any
required cuts in structural members with the Owner’s structural engineer, who shall be responsible for
determining where it is structurally acceptable to cut or drill structural members.  Contractor shall repair any
damage to fireproofing resulting from his Work.  Contractor shall be responsible for removal and legal disposal
of all debris resulting from his work.  Note:  The General Contractor (GC) may provide a dumpster on site for
some or all construction debris.  Contractor shall coordinate with the GC as necessary.

Each trade Contractor shall coordinate with the GC for access to the site and for project schedule.

All piping and wiring provided by Contractor shall be concealed behind walls or above ceilings, except for
rooms without dropped ceilings, and electrical and mechanical rooms.

Contractor shall coordinate the layout of his Work with the layouts of other trades shown on the MEP/FP
drawings and with layouts of systems designed by other trades under the direction of the General Contractor,
who is responsible to ensure that adequate space is provided to accommodate the Work of all trades.

4  RFIs

If Contractor finds apparent conflicts or discrepancies that materially affect Contractor’s ability to implement the
project, either within the information on the project drawings and the Project Narrative (i.e., the project
documentation), or between the project documentation and field conditions, Contractor shall promptly bring
such discrepancies to the attention of the Architect and to Energy Economics, Inc. in the form of a “Request for
Information” (RFI).

5  SUBMITTALS

Prior to the start of construction, Contractor shall provide submittals for all equipment to be supplied by
Contractor.  Refer to the Submittals section for each trade for the minimum required submittals.  All submittals
shall be provided electronically, in “pdf” format.  Documentation that is (in the  Engineer’s opinion) illegible
will be rejected.

Contractor’s submittals shall clearly identify any deviations from the specified materials or equipment, and/or
any proposed substitutions.  The Engineer’s submittals review does not relieve Contractor of any responsibility
to comply with the contract requirements where deviations from the specified materials are not clearly
identified as such.

At the conclusion of the project, Contractor will provide operating and maintenance manuals covering the
proper care and operation of all equipment which Contractor supplied on the project.  The Owner will instruct
Contractor on the required quantity and format of record drawings and operating manuals.

6  ENGINEER'S CONSTRUCTION PHASE SERVICES

The Owner may elect to retain an Engineer to review contractor’s equipment submittals, observe the progress
and workmanship during installation, and advise the Owner as to general adherence with this Project Narrative.
Owner’s Engineer may also advise Contractor of the results of his reviews and observations to assist Contractor
in understanding the intent of this Project Narrative.  Regardless of any such reviews or reports, Contractor
remains solely responsible for determining the techniques, means, methods, and materials of installation to
meet the requirements of the Project Narrative.  Engineer’s reports are intended to inform the Owner and to
increase the likelihood that deficiencies in Contractor’s submittals or work will be discovered sooner;  any
opinion that work designed and equipment proposed by Contractor is generally consistent with the
requirements of the Project Narrative is not to be construed either as an indication that the installation as
submitted has been reviewed in every respect or as a waiver of any project requirements.

7  WARRANTIES and SERVICE

Contractor will provide one year of full service (parts and labor) for all systems furnished and installed by him.
Contractor’s warranty obligation shall commence upon substantial completion of Contractor’s Work.

8  PROPOSALS

Contractor shall provide cost proposals as directed by the Owner.

Technical questions about this Project Narrative may be addressed to Gary Elovitz of Energy Economics, Inc.
(gary@energyguys.com, or 617/527-3353).  Contractor is responsible to arrange to inspect the site and the
building drawings prior to submitting a proposal.  No additional costs beyond the price proposal will be
accepted for field conditions that could have been discovered by a thorough examination of the site or the
drawings.

III.  ELECTRICAL WORK

Provide Electrical tel/data, and security system wiring Work as shown on the drawings and as described here.

(1)  DEMOLITION:  Demolish and remove electrical equipment, wiring, and acessories as generally indicated on
the drawings.  In some areas the entire electrical installation is to be removed;  in other areas some of the
existing electrical installation is to be kept in service or reconfigured.  Where partial demolition is required,
Contractor shall determine the extent of demolition required to prepare for the new installation. Where
equipment with hard-wired electrical connections is to be demolished by other trades anywhere in the building,
Electrical Contractor shall disconnect and make safe the electrical connections to the equipment.

(2)  ELECTRIC SERVICE & DISTRIBUTION: 

The building is fed from an existing 225 KVA transformer in a vault outdoors with 208Y/120V secondary
voltage.  Available fault current at the transformer is 20,818 Amps.  The existing underground service
conductors to the main electrical room will be kept in service.  (See drawings E-0.1 and E-2.5)  Remove the
existing service equipment and panels in the main electrical room as shown, and provide a new C/T cabinet,
disconnects and panels as shown.

Coordinate with the electric utility for a temporary shut-down of power to the building as needed to remove and
replace the service equipment.

Provide new panels and breakers as specified.  Reuse existing feeders and provide new feeders as indicated.

Provide a panel surge protective device (SPD) at Panel GB as shown.   SPD shall be Leviton #51120-3.

(3)  CONSTRUCTION LIGHTING/POWER

Provide construction string lighting and power as directed by the GC.  At the completion of construction, all
construction lighting/wiring shall be removed.

(4)  LIGHTING

Provide lighting and lighting controls as shown on the drawings and as specified here.  Provide accessories
(hangers, supports, etc.) as needed.

Occupancy Controls:  With few exceptions, all new lighting will be controlled by occupancy sensors.  (Most
existing lights will not be retrofitted with occupancy controls;  Night Lights - intended to be on 24/7 - will not
have occupancy controls.)  Every room will have one or more occupancy/vacancy sensors.  Where a room has
a single sensor, all lights in the room will be wired to that sensor.  (See details on E-1.4.)  Where a
room/space has multiple sensors, all sensors will be wired together so that motion sensed anywhere in the
room/space will enable all lights in the room/space.  Where rooms have dimmers and/or switches the dimmers
and switches will control portions of the lighting as indicated, after the occupancy controls.  (The
dimmers/switches only control the lights when the room is occupied.)

“Shabbat” Override Controls:  Some rooms/spaces will have additional controls that will override the
occupancy sensors and bring lights on on a time schedule, identified as “Shabbat Lighting Control”.  (When
Shabbat Override is active, the lights will be on regardless of occupancy.  In some cases the local dimmers
and switches will remain active.  When Shabbat Override is inactive the lights will be controlled by the
occupancy controls.)  Refer to drawings E-4.1 - E-4.3 for details.

For each room/space requiring Shabbat Lighting, provide a 24VAC relay (Functional Devices model RIBU1C or
RIBMN24C as specified), wired as indicated.  The relay coils will be wired by the HVAC contractor to the
building digital control (DDC) system, which will control the relays.

Low voltage wiring for occupancy control and shabbat override controls may be min. #18 Class 2 plenum
cable - 300V rated.  This low voltage wiring may be in boxes with power wiring, and may run exposed above
ceilings and behind walls.

Outdoor lighting:  For outdoor lighting/power circuits with “THRU RELAY” indicated at the circuit home-run
symbol, provide a 24VAC relay (Functional Devices model RIBU1C) and wire the circuit line conductor through
the normally open contacts.  Mount the relay to a box either adjacent to the panel (for LEA/LEB) or above the
panel (for panel GA).  The relay coils will be wired by the HVAC contractor to the building (DDC) system, which
will control the relays.

(5)  POWER WIRING

Provide receptacles, boxes, and power wiring as indicated on the drawings.

All new 120V power receptacles shall be tamper resistant.

Receptacles exposed to weather shall have weatherproof enclosures and covers that are raintight while in use.

Provide power wiring for the following equipment - equipment provided by others:

Rooftop units:

RTU-1 (Main Sanctuary):  Elec:  208V, 3-ph - 347 MCA, 400A MOCP.  Provide service disconnect at unit.

RTU-2 (Social Hall, Atrium, & Kitchen):  Elec:  208V, 3-ph - 244 MCA, 250A MOCP.  Wire to unit-mounted
disconnect (provided by manufacturer).

RTU-3 (Rear wing, main and upper floors):  Elec:  208V, 3-ph - 176 MCA, 200A MOCP.  Wire to unit-mounted
disconnect (provided by manufacturer).

RTU-4 (Rabbi’s office - U1):  Elec:  208V, 1-ph - 16 MCA, 25A MOCP.   Wire to unit-mounted disconnect
(provided by manufacturer).  Wire service outlet as shown.

RTU-5 (Flex space - U3):  Elec:  208V, 1-ph - 19 MCA, 30A MOCP.  Wire to unit-mounted disconnect
(provided by manufacturer).  Wire service outlet as shown.

Lower Level system:

AHU-1:   Elec:  208V, 3-ph - 39 MCA, 60A MOCP.  With VFD.  Provide service disconnect at VFD.  Wire to
VFD and from VFD to AHU fan.

CU-1:   Elec:  208V, 3-ph - 144 MCA, 175A MOCP.  Wire to unit-mounted disconnect (provided by
manufacturer).

RF-1 & 2:  208V, 3-ph, 1½ HP motor each. With VFD.  Provide service switch at each VFD (Leviton
MS-303DS).  Wire to VFDs and from VFDs to fans.

VAV Boxes:

Bring 120V power to each VAV box as shown.

Exhaust Fans:

EF-1, EF-2, EF-3, EF-4, EF-5, & EF-6 are 120V fans.  Wire EF-1 with the lights as shown.  For the other fans,
mount and wire the speed control switch (furnished by HVAC) to the fan;  wire with the lights as shown.
Provide relays and control wiring for EF-3 as shown on E-1.4.

Mini-Split Systems:

For each mini-split system, provide an outdoor service disconnect at the outdoor unit and wire to the outdoor
unit as indicated.  Provide #14/3 wiring from the outdoor to the indoor unit.  Provide a service switch (Leviton
MS-303DS) at the indoor unit - above the ceiling for DS-1, in a flush wall or ceiling box for DS-2, 3, & 4.

DS-1  (Entry vestibule):  Elec.  18 MCA, 20A CB
DS-2 (new elevator machine room):  Elec. 14 MCA, 15A CB
DS-3 (Existing lobby):  25 MCA, 30A CB
DS-4 (existing elevator machine room):  Elec:  9 MCA, 15A CB

Drinking Fountains :  Provide 115V receptacles above the ceiling in the locations shown for water coolers to be
mounted above the ceiling.

Elevators::  Rewire the existing elevator circuits to new panels as indicated.   Provide wiring, including lockable
disconnects for the new elevator as indicated.

Kitchen:  Provide power to the kitchen hood control panel (for lights) as shown.  Provide power to the exhaust
fan and make-up air unit - through VFDs.  Refer to the Captive-Aire drawings.

Boiler system:

Boilers (B-1 & B-2):  Elec:  115V, 20A each

Pumps (P-1 & P-2):   Elec:  208V/1-ph, 20A each

Rewire the boiler room lights to the new boiler room panel.

Domestic Hot Water:

Provide 115V wiring to the hot water recirc. pump (in the main mechanical room).  Wire the pump through the
normally open contacts of a 24VAC relay (Functional Devices model RIBU1C).  Mount the relay to a box
adjacent to the water heater.  The relay coil will be wired by the HVAC contractor to the building (DDC) system,
which will control the relay.

Outdoor Sump/Pumps:

The Plumbing Contractor will provide an outdoor sump and pumps in front of the building as shown on the
detail on drawing E-2.5.  Electrical Work includes the following:

Provide a 1” PVC conduit from the sump pit to Mechanical Room G45.  Wire the pumps (separately) and the
float switch back to the Mechanical Room (4 @ #12 + G).  Provide a junction box in G45 and a 4"x4" box
with a duplex recep. in the manhole, about 5' above the bottom of the manhole.

Provide two relays (Functional Devices RIBU1C) at the junction box in the Mechanical Room.  Wire the float
switch in series with one relay coil, so that the relay coil will be energized when the water level in the sump
rises to the bottom of the inlet pipe.  Wire one pump outlet through the normally closed relay contacts, and the
other pump outlet (and the second relay coil) through the normally open relay contacts.  One pump will
normally be enabled and will run on its float switch.  If the pump fails and the water level rises to the level of
the inlet pipe the relay will be energized, the other pump will run on its float switch, and an alarm  signal will be
sent to the HVAC control system.

Provide an inverter/charger and battery in G45 to power the pumps:  Inverter shall be AIMS Power model
PICOGLF20W12V120VR (2000 W max, pure sine wave inverter with 12V battery charger).  Battery shall be
AIMS Power model 6FM200H (AGM  battery 12V, 200 AH).  Provide #1/0 copper wire from the inverter to
battery.  Provide a power cord to plug the inverter into the GFI building power outlet.  Hard-wire from the
inverter to the pump junction box in G45.

Heating Terminal Equipment:

CUH-1, CUH-2, CUH-2A:  Wire to nearby 115V circuit as shown.  (Elec.  115V, <2A ea)

CUH-3 (Ex. Main Lobby):   Wire to existing circuit as shown.

P-3 (In MER G45, for Social Hall baseboard heat):  Wire the pump through the normally open contacts of a
24VAC relay (Functional Devices model RIBU1C).  Mount the relay to a box adjacent to the water heater.  The
relay coil will be wired by the HVAC contractor to the building (DDC) system, which will control the relay.

P-4 (Atrium VAV box heat - in closet U3a):  Wire the pump through the normally open contacts of a 24VAC
relay (Functional Devices model RIBU1C).  Mount the relay to a box adjacent to the water heater.  The relay coil
will be wired by the HVAC contractor to the building (DDC) system, which will control the relay.

(6)  I.T. WIRING

Reroute the main telephone and coax. cable services (entering the building in the south-east corner) to the
main mechanical room (G45).

Provide IT cables (and wall/floor boxes) as specified on drawings E-3.1 - E-3.3.  All cables shall be Cat. 5
plenum-rated cables, and shall be “home-runs” from the box location to the IT rack in the main Mechanical
Room (G45).  Wall boxes shall be single-gang plaster rings.  Provide cable trays or other means of support in
the main Mechanical Room.  All cables shall be uniquely identified (tagged) at both ends.  Provide 18” of
slack in each cable at the box, and 5 ft. of slack at the IT rack.  Cable terminations, plugs and outlets will be by
others.

(7)  SECURITY

Provide cables as specified on drawings SC1.1 - SC1.3.  All cables shall be plenum-rated, and shall be
“home-runs” from the device location to the Security rack in the Security Closet (at the bottom of Stair #2).
Refer to the drawings for cable types.  All cables shall be uniquely identified (tagged) at both ends.  Provide
18” of slack in each cable at each device location, and 5 ft. of slack at the Security rack.  Cable terminations,
plugs and outlets will be by others.

(8)  SUBMITTALS

Electrical Contractor shall provide submittals for the following:  C/T Cabinet, Disconnects, and panels;  Light
fixtures;  Lighting controls (motion-sensors, photocell, relays) and switches;  surge suppressor;  receptacles
and device plates.

IV.  GENERAL ELECTRICAL CRITERIA

(1)  All Electrical Work shall comply with the Massachusetts Electrical Code.

(2)  Mounting heights (to centerline of device unless otherwise noted):

Receptacles - 16” aff (except as specified otherwise.  Receptacles above counters shall be 9” above the
counter surface.)
Switches - 48” aff
Thermostats - 48” aff
Battery pack lights - 90” to bottom of fixture

(3)  All branch circuit wiring shall be copper.  Feeders may be aluminum or copper as indicated.
Feeders may be conductors in EMT, or MC cable.  Wiring outdoors above-ground shall be in EMT (with listed
wet-location fittings), with up to 6 ft. of liquidtight (LFMC) at the connection to the equipment.  Wiring
underground may be type UF direct-buried cable, except that circuit GA-21 shall be individual conductors in
3/4” PVC conduit, with an additional pull string for future use.

(4)  All low voltage cable (communication, fire alarm, tel/data) shall be plenum rated, and shall be run
concealed behind walls or above ceilings.

(5)  No wiring may be exposed to view, except in the main electric room, boiler room, main mechanical room,
and security closet.  Cables crossing a room with no ceiling - not within 6” of a wall - shall be in rigid raceway
or shall be supported by cable trays or other continuous supports from wall to wall.  Non-metallic conduit may

be used underground and in the main electrical room (No PVC conduit in ceiling space.)  Flexible conduit may
be used for final connections to moving or vibrating machinery or equipment.  Wiring concealed above hung
ceilings or in walls may be in rigid metal raceways, AC cable (for lighting circuits only), or MC cable.

(6)  All wiring devices (switches, receptacles, plates, etc.) shall be commercial grade or better, black color.
Switch and receptacle plates shall be standard size, brushed nickel finish metal plates.

(7)  Provide electrical bonding as required for sprinkler piping, gas piping, heating hot water piping, and any
other metal piping systems.
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SEE E-1.4 FOR CONTROL OF ROOMS WITH
LOW-VOLTAGE OCCUPANCY SENSORS.

8 SHABBAT LIGHTING CONTROL    7/12/18

8

8

SHABBAT LIGHTING CONTROL REVISIONS (7/12/18)

1.  The drawings show the Shabbat lighting controls per the original contract, with
modifications where things have moved around on the plan (but no changes to the
rooms included in the original plan).  The Contractor should confirm that all
Shabbat controls shown have been provided as shown.  The drawings also remove
the Shabbat controls from areas that have “Acuity” lighting controls.

2.  The drawings show where Shabbat lighting control signals should be taken for
the Sanctuary and Balcony.  (Provision Shabbat controls for these rooms was
included in prior SKs.)

3.  The drawings indicate that all of the lights in the Kitchen (M14) need to have
Shabbat control.   If both motion sensors do not already have Shabbat override,
the motion sensors should be tied together.

4.  The contractor is requested to provide change-order proposals to add Shabbat
control for the following:

Alt #1:  KINS (ex. building):  Rooms G26, G29, G31, & Corr outside G23.

Alt #2:  KINS (new building):  Rooms G15, G16, G19, G20, & G21.

Alt #3:  CMT:  Rooms UC2 and UC4.
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