
NAVAL FACILITIES ENGINEERING COMMAND MID-ATLANTIC

RELOCATE FORGE SHOP
CHARLESTOWN NAVAL SHIPYARD

CHARLESTOWN, MA
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M101

REPLACEMENT
AIR

FRESH AIR
INTAKE
LOUVER

EXHAUST FAN
OUT THRU
SIDEWALL

FLEXIBLE ARM
EXTRACTOR

CYCLONE
EXTRACTOR
CS-1

A

B

C

1 2

PERFORATED
DUCT LINEAR

DIFFUSER

EUH-1

EUH-2

NON INDUCED/DRAFT
FLUE PIPE

ANNUCIATOR
PANEL

VFD PANEL

HX-1

5

M101

AHU-1

AIR-TO-AIR
HEAT
EXCHANGER,
HX-1

sup2

1500 CFM
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8
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14"ø
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16"ø

sup4

700 CFM
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 1/4" = 1'-0"
1

1 - DUCT LAYOUT PLAN

Controls

Filter
1.  Provide differential pressure sensors, with gauge readouts across the filter.  
2.  Gauge to trigger an alarm when the pressure drop/gain across the filter exceed the manufacture recommended value

Replacement Air Fan Motor
1.  Provide an operating light on replacement air system fan motor. 
2.  Provide a static pressure sensor at the outlet of the repacement air fan with a gauge readout.  Provide an alarm when the
pressure is lower than the recommended range (Alarm set pont to be determined by baseline testing).

Exhaust Fan
1. Provide a static pressure sensor at the exhaust fan inlet with gauge readout.  Provide an alarm when the pressure is lower
than the recommended range (Alarm set pont to be determined by baseline testing).
2.  Provide an operating light on replacement exhaust fan motor.  Provide an audible and visual alarm in the forge area for the
exhaust fan malfunction.

Annunciator Panel

1.  Provide an annunciator panel.  Location to be determined by the owner.
2.  Locate gauges on an annunciator panel.

Room Differential pressure
Place room differential pressure sensors away from doors, windows and replacement air discharge.

Annunciator Panel
1.  Panel to have all gauges.
2.  Mount fan motor operating lights.
3.  Mount interlock ON/OFF switch on the panel.

Operational Considerations

1. Provide access to the fan and motor to measure voltage, amperage and fan speed.
2.  Testing to be done in accordance with Chapter 9 Industrial Ventilation.
3. Provide cleanout doors in the exhaust ductwork.  Mount cleanout doors on top half of horizontal runs near elbows, junctions
and vertical runs.
4. Fans inlet and outlet will have vibration isolating couplings.
5. Fans shall have vibration isolation bases.

 1/4" = 1'-0"
2

Section 1  1/4" = 1'-0"
5

Section 4

3
3D FROM NORTHWEST

4
3D FROM SOUTHWEST



STRUCTURAL MEMBER HANGER DETAIL
NO SCALE

400 LBS. TOTAL

200 LBS. TOTAL

200 LBS.

LOCATE AS CLOSE
AS POSSIBLE. (TYP.)

SOCKET & ROD
U-BOLT

MAXIMUM LOAD = 100 POUNDS PER FRAMING MEMBER

MAXIMUM LOAD = 200 POUNDS PER FRAMING MEMBER

(TYPICAL FOR ALL DUCTS)

JOIST OR WIDE
FLANGE
SEE
STRUCTURAL
DWGS.

GREEN/RED L.E.D.

DP FILTER

AHU-1
OPERATING

LIGHT

AHU-1

STATIC

PRESSURE FAN

DISCHARGE

AHU-1

STATIC

PRESSURE

EXHAUST FAN

INLET

EF-1

ON  OFF

INTERLOCK

SWITCH

DIFFERENTIAL

PRESSURE

ACROSS

AIR-TO-AIR HX-1

ROOM

DIFFERENTIAL

PRESSURE

OPERATING

LIGHT

EF-1

VD

VOLUME DAMPER

DAMPER
MOTORIZED

LOUVER
FROM INTAKE
OUTSIDE AIR

EXHAUST AIR

M

DET-M1008

AIR-TO-AIR HEAT

EXCHANGER WITH

FILTER

CONNECT TO AIR

REPLACEMENT UNIT

TO EXHAUST

FAN

EXHAUST AIR FROM

WELDING GRINDING

CAPTURE HOOD

EXTERIOR WALL

BY DIVISION 10

DWGS.)

WHERE INDICATED ON

MOTORIZED DAMPER

WEATHERPROOF

DRAWINGS

LOUVER. ( SEE ARCH

CAULK PERMIETER

(SEE ARCH DWGS)

SLOPE

1/2" PER L.F.

WATERTIGHT WITH EXTERIOR

WHERE SHOWN ON PLANS

GRADE DUCT SEALANT

DUCT, PLENUM, OR FILTER RACK

SEAL DUCT TO LOUVER

BIRDSCREEN
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MECHANICAL EQUIPMENT SCHEDULE

1
ANNUCIATOR PANEL SCHEMATIC

2

AIR-TO-AIR HEAT RECOVERY SYSTEM
SCHEMATIC

3
WATERPROOF LOUVER DETAIL



NO SCALE

NO SCALE

DUCTWORK HANGING DETAILS
A

CABLE RESTRAINTS
B

SEISMIC CODE BLOCK
MECHANICAL SYSTEM COMPONENTS

EARTHQUAKE LOAD RESISTANCE

HVAC HAS CROSS-SECTIONAL AREA OF LESS THAN

6 SQUARE FEET (TABLE 600)
DUCTWORK (LESS THAN 6 SQ. FT.)

DUCTWORK (6 SQ. FT. OR GREATER)

PIPING LESS THAN 3"

PIPING 3" AND LARGER

PUMPS & BOILERS

CHILLER

MAKE-UP AIR UNIT

COMMENTS

PERMIT & PLANS

SEPERATESHOP

DRAWINGS

SUBSEQUENT SUBMITTAL

DRAWING NO. OR

SPEC. SECTION

DOCUMENTS

ON CONST.

ANCHORAGE AND SWAY BRACING DETAILS

LOCATION OF PROFESSIONALLY SEALED

SWAY BRACING

NOT PROVIDED PROVIDEDPROVIDEDNOT PROVIDED

ANCHORAGE TO

FLOORS, ROOFS, ETC.

SYSTEM COMPONENTS

LIST OF EQUIPMENT AND

X

X

                               X

X

X

X

X

X

X

X

X

X

HANGER

36 IN.
(914mm)DIA.
MAX

BAND OF
SAME SIZE AS
HANGER
STRAP

HANGER
RODS, WIRES
OR STRAPS

24 IN.
(610mm)DIA.
MAX

10 IN.
(254mm)DIA.
MAX

SECURE
WIRE

BAND
ONE HALF-ROUND MAY
BE USED IF DUCT
SHAPE IS MAINTAINED.

HANGERS MUST NOT DEFORM DUCT
SHAPE

LOAD RATED
FASTENERS

REINFORCEMENT MAY BE USED FOR
ATTACHMENT IF IT QUALLIFIES FOR BOTH
DUTIES.
DO NOT EXCEED ALLOWABLE LOAD LIMITS.

SUPPORT ANGLE

HANGER SIZES FOR RECTANGULAR DUCT

30"     1"x 18 GAGE STRAP         NONE REQUIRED     10'-0"

84"      3/8" ROUND ROD             2"x 2"x 1/8"
60"     5/16" ROUND ROD            2"x 2"x 1/8"
48"      1/4" ROUND ROD             2"x 2"x 1/8"
36"      1/4" ROUND ROD             1 1/2"x1 1/2"x1/8"   8'-0"

5

ANY SIDE
MAX LENGTH HANGER

1
3

6

5

4

1

1

1"MIN.

6

3

2

STEEL ANGLE, NOT LESS
THAN 1"x 1"x 1/8" (25.4 x 25.4 x
3 mm), SIZED TO MATCH DUCT.

SPACING
MAXIMUM

8'-0"
8'-0"
8'-0"

HORIZONTAL

SELF TAPPING CADMIUM PLATED
HEX HEADED SHEET METAL
SCREW STRAPS TO BE TIGHT
AGAINST DUCT.

ALL THREAD HANGER ROD
WITH ACCESSORIES AS USED
FOR LIGHT PIPE HANGER.

SHEET METAL BAND, 1"
(25.4mm) WIDE OF SAME
METAL GAUGE AS DUCT.

SHEET METAL STRAP 1"
(25.4mm) WIDE, OF SAME
METAL GAUGE AS DUCT.

DUCT

KEYED NOTES

SCBH

CCB CROSS BRACE

OSHPD PRE-APPROVAL NO. OPA-349

SCB, SCBH, AND SCBV CABLE RESTRAINTS

SCB

SCBV

SCB ATTACHED TO
CEILING DECK

GALVANIZED STEEL
AIRCRAFT CABLE

SCB ATTACHED TO
CLEVIS CROSS BOLT

SEISMIC USE GROUP I (TABLE 100)
COMPONENT IMPORTANCE FACTOR 1.0 (TABLE 200)
SITE CLASS DEFINITION "B" (TABLE 300)
SEISMIC DESIGN CATEGORY "C" (TABLE 400)

1

X

PIPING THAN 3" PIPE SIZE (TABLE 600)

TO BE SUBMITTED

TO BE SUBMITTEDX

EQUIPMENT IS MOUNTED LESS THAN 4'-9" ABOVE
FLOOR WITH FLEXIBLE CONNECTIONS (TABLE 500)

TO BE SUBMITTEDX

X

UNITS ARE LESS THAN 20 LBS AND FLEXIBLE CONNECTIONS
ARE TO BE PROVIDED- DETAIL F/M003 (TABLE 500) AIR TERMINAL UNITS (VAV'S)

X

X X

X

FAN POWERED TERMINAL UNITS
(FTU'S)

X X TO BE SUBMITTED

TO BE SUBMITTED

FAN COIL UNITS (FCU'S) X X TO BE SUBMITTEDX

A

11' - 10 13/32"

2' - 6" *

9
' -

 0
" 
(M

IN
 H

T
 A

B
O

V
E
 R

O
O

F
 6

')

45.
00°

ADJUST POSITION OF
FAN AND STACK TO

CLEAR THE RAKE
DETAIL, ADJUST FRAME

DIMENSIONS
ACCORDINGLY

HOLD 45°
  ANGLE

ISOLATION FRAME

VIBRATION
ISOLATORS SIZED

FOR LOAD

SWB-208 FAN HOUSING

WARNING
FORGE

FURNACE
EXHAUST

.

SAFTEY LABEL, MICARTA, ORANGE,
MIN. TWO SIDES 48" TO BOTTOM

ABOVE ROOF, ATTACH WITH
STAINLESS STEEL SCREWS

PROVIDE SHEET METAL FLEX
PROTECTOR UNDER  RAKE

PROVIDE FLEXIBLE ALL
WEATHER CONNECTOR TO
FAN

2
' 
- 
6
" 
*

9
' -

 0
"

1' - 6" 1' - 9"
0' - 9"

SWB-208
EXHAUST FAN

GALVANIZED
STEEL ANGLE

BRACKET FRAME,
WELD ALL

CONNECTION.
SIZE BASE FRAME

TO EXTEND TO
LIMITS OF MOTOR
MOUNTING  BASE,

PER
MANUFACTURERS

INSTRUCTIONS.
PROVIDE

INTERMEDIATE
FRAMING TO

FULLY SUPPORT
FAN AND BASE OF

STACK

PROVIDE
INTERMEDIATE
FRAMING TO FULLY
SUPPORT FAN AND
BASE OF STACK

COORDINATE FABRICATION OF
FRAME WITH STEEL FRAME OF
BUILDING, TO ENSURE
CONNECTION TO BUILDING
FRAME IS
ACCOUNTED FOR IN STEEL
DESIGN. COORDINATE THE
ARRANGEMENT OF THE
CONNECTIONS TO STEEL
BUILDING FRAME AND
EXTERIOR ENCLOSURE

MAKE FLEXIBLE
DUCT

PENETRATION
WEATHERTIGHT

PROVIDE DRAIN AND VALVE AT
BASE OF FLUE STACK

LOCATE
DISCONNECT ON

FAN BASE

STEEL FRAMED BASE
ON SPRING
ISOLATORS

PROVIDE TIE DOWNS AS
REQUIRED BY THE NAVY FOR
THIS AREA. PROVIDE BAND
CLAMP AT TOP OF STACK WITH
THREE CONNECTION POINTS
ARRANGED AT 120° INTERVALS
AROUND FLUE. PROVIDE AT
LEAST TWO ANCHOR POINTS
TO TOP OF ROOF . PROVIDE
ANCHOR POINTS ON ROOF IN
COORDINATION WITH ROOFING
INSTALLER.

ALL DUCTWORK ABOVE ROOF
SHALL BE WELDED, LIQUID TIGHT,
AND STAINLESS STEEL.

2
' -

 6
"

NOTE: PROVIDE ALL REQUIRED
SEISMIC BRACING FOR THIS
FAN AND ALL COMPONENTS OF
THE HVAC SYSTEM
SUSPENDED FROM BUILDING
STRUCTURE.
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 1/2" = 1'-0"
1

FORGE FLUE EXHAUST SIDE VEIW
(LOOKING EAST)

 1/2" = 1'-0"
2

FORGE FLUE EXHAUST FRONT VIEW
(LOOKING SOUTH)



STORM

STORM

STORM

STORM

STORM

STORM
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STORM

STORM

STORM

STORM

STORM
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WATER

WATER

WATER

WATER

WATER

WATER

DY

H
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W
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W
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DY

H

2
4

1
2
4

2
8

2
2

2
4

CB

APPROXIMATE
LOCATION OF
EXISTING
WATER VALVE

ABANDONED
CRANE RAILS-
POSSIBLE
CONTINUOUS
FOOTING
BELOW

EXISTING STAIR
WELL

EXISTING WATER
SERVICE
ENTRANCE AND
METER

REMOVE THE
WATER VALVLE
AND CONNECT

THE PIPING
ADD BACKFLOW
PREVENTER AND
WATER VALVE
ABOVE GRADE
INSIDE BLDG 24

A

B

C

1 2

REMOVE
EXISTING

WATER VALVE.
CURB BOX
VISIBLE  AT

GRADE

PROVIDE NEW BACKFLOW
PREVENTER ASSEMBLY

CUT IN NEW TEE FOR HOSE BIBB FOR
FORGE SHOP ABOVE CONNECTION TO
EXISTING  WATER HEATER. EXTEND PIPING
TO  A POINT 3' ABOVE FORGE SHOP FLOOR.
COORDINATE FINAL LOCATION WITH SHOP
LAYOUT AND OTHER TRADES. INSTALL
FROST PROOF HOSE BIBB THROUGH
COMMON WALL.

EXISTING WATER
METER

NEW HOSE BIBB
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1

PLUMBING SITE PLAN

 12" = 1'-0"
2

LOCATION PLAN

RELOCATED
FORGE SHOP

DRY DOCK NO 1

BLDG 24BLDG 22

 1/4" = 1'-0"
3

1 - Plumbing



DET-M1102
NO SCALE

PIPE PENETRATION
AT PARTITION DETAILA
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