
ROUND DUCT

DUCT END CAP

DUCT FLEXIBLE CONNECTION

BALANCE DAMPER

ROUND DUCT TAKEOFF

300Ø

300x250

DRAWING SYMBOLS:

THERMOSTAT

RECTANGULAR DUCT,
SIDE FACINGxDEPTH

BRANCH DUCT, SIZE AS NOTED

SUPPLY AIR DUCT, TOWARD, AWAY

RETURN AIR, TOWARD, AWAY

ROUND DUCT, TOWARD, AWAY

DRAWING NOTE

SUPPLY DIFFUSER

RETURN GRILLE

SIDEWALL GRILLE

DIFFUSER TAG
TYPE

HOT WATER

VENT TO ROOF

SANITARY PIPING ABOVE FLOOR

HOT WATER RECIRCULATION

ST STORM PIPING UNDER FLOOR

VTR

ABBREVIATIONS:

COLD WATER

HOSE BIBB
HOT WATER

CLEANOUT

FLOOR DRAIN 

REMOVE EXISTING
HOT WATER RECIRCULATION

RAIN WATER LEADER

DRAWING SYMBOLS:

PIPE OFFSET UP

PIPE OFFSET DOWN

PIPE CONTINUES

HOSE BIBB

PIPE CAP

COLD WATER

CO

HB

FD

RWL

H

R
Re

C
FLOOR DRAIN

PLUMBING VENT

EXHAUST AIR, TOWARD, AWAY

SQUARE DUCT TAKEOFF 

TO ROUND, SIDE

TO ROUND, SIDE

SQUARE DUCT TAKEOFF 

TO SQUARE, SIDE

SANITARY PIPING UNDER FLOORSAN

ST STORM PIPING ABOVE FLOOR

EXHAUST GRILLE

SINKS

SAN SANITARY PIPING
SH SHOWER

TURNING VANES

NUMBER OF

NECK/GRILLE SIZE (mm)

AIRFLOW (L/s)

PIPE TEE DOWN

P-TRAP

CONNECT TO EXISTINGCTE

Re REMOVE EXISTING

R RELOCATED ITEM

GENERAL ABBREVIATIONS:

ABBREVIATIONS:

EXHAUST FAN
EXHAUST AIR

EF
E/A

EG
EXHAUST REGISTERER
FUME HOODFH

EXHAUST GRILLE

L/s LITRES PER SECOND
O/A OUTDOOR AIR
R/A RETURN AIR
RG REFRIGERANT GAS

SUPPLY AIR
RETURN REGISTER

S/A
RR

TRANSFER GRILLE
TRANSFER AIR
STAINLESS STEEL

TG
T/A
S.S
SG SUPPLY GRILLE
SD SUPPLY DIFFUSER

ACID WASTEAW

HUB DRAINHD

S SINK

S.S STAINLESS STEEL

PLUMBING LEGEND HVAC LEGEND

NTS NOT TO SCALE

TO REMAINT.R.

GENERAL SYMBOLS:

PIPE CONNECTION

TAG AIR

SIZE

#

HB

BD

T

#

DUCT BREAK

SUPPLY DIFFUSER WITH
BLANK-OFF

RL

EXISTING PLUMBING PIPE TO BE
REMOVED/RESIZED AS INDICATED

BRANCH DUCT TO BE REMOVED,
SIZE AS NOTED

DUCT TO BE REMOVED

V

SAN

CONTROL WIRING

EXISTING ITEMEX

G

A

GAS LINE

COMPRESSED AIR

HIGH PRESSURE GAS LINEHG

AW ACID WASTE PIPE

HVAC PIPE TO BE REMOVED

COMPRESSED AIRCA

ISOLATION VALVE
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DRAWING NO. DRAWING NAME SCALE

M0.01 SCHEDULES, LEGEND & DRAWING LIST N/A

M1.01 PLUMBING - LABS 129A, 129C, 131  DEMO AND NEW PLANS 1:100

M1.02 PLUMBING - FEED LAB PLAN AND DETAILS 1:50

M2.01 MECHANICAL - LABS 129A, 129C, 131  DEMO AND NEW PLANS 1:100

M2.02 MECHANICAL - FEED LAB PLAN AND DETAILS 1:50

M3.01 FIRE PROTECTION - LABS 129A, 129C, 131  AND FEED LAB 1:50

  HEATING UNIT SCHEDULE

TAG BUILDING TYPE DUCT SIZE
(WxH) mm

AIR FLOW
l/s / cfm

ELECT DATA NOTES
kW VOLTS PHASE

EHC-100 FEED LAB ELEC HEATING COIL 250x250 155 / 330 4.5 208 3 1

NOTE:
1. COMPLETE WITH AIR PROVING SWITCH, SCR CONTROL, ROOM THERMOSTAT

 FAN SCHEDULE

TAG SERVICE TYPE AIR FLOW
l/s / cfm

STATIC
PRESSURE

Pa / in
SONES RPM MOTOR

HP
ELECT DATA

NOTES
VOLTS PHASE

EF-131 FUME HOOD
EXHAUST

TUBULAR CENTRIFUGAL
INLINE, BELT DRIVE 315 / 670 185 / 0.75 9.8 1884 1/3 120 1 1

NOTE:
1. OUTDOOR MOUNTED FAN COMPLETE WITH VIBRATION ISOLATION, STAINLESS STEEL SHAFT, SS HARDWARE, SS FASTENERS,

 GRILLE, REGISTER AND DIFFUSER SCHEDULE

TAG TYPE BORDER MATERIAL CORE
STYLE

LOUVRE
ORIENT.

VOLUME
DAMPER FASTENING FINISH

LFD1 LAMINAR FLOW
DIFFUSER NOTE 1 ALUMINUM PERFORATED WITH

INTERNAL BAFFLES - NO SCREW
TO DUCT T-BAR WHITE

SD1 SQUARE SUPPLY
DIFFUSER NOTE 1 STEEL SQUARE PLAQUE - NO SCREW

TO DUCT T-BAR WHITE

SR1 SUPPLY GRILLE /
REGISTER NOTE 1 ALUMINUM AIRFOIL DOUBLE

DEFLECTION L YES SCREW BAKED ENAMEL,
ALUMINUM

RG1 / RR1 RETURN GRILLE /
REGISTER NOTE 1 ALUMINIUM 12 x 12 x 12 mm

EGGCRATE - AG-15
ON ER

EG-CONCEALED
ER-SCREW

BAKED ENAMEL,
ALUMINIUM

EG1 / ER1 EXHAUST GRILLE /
REGISTER NOTE 1 ALUMINIUM 12 x 12 x 12 mm

EGGCRATE - AG-15
ON ER

EG-CONCEALED
ER-SCREW

BAKED ENAMEL,
ALUMINIUM

TG1 TRANSFER GRILLE NOTE 2 ALUMINIUM AIRFOIL LOUVRED FIXED
GRILLE

L, 45°,
20mm NO CONCEALED BAKED ENAMEL,

ALUMINIUM

NOTE:
1. BORDER/MOUNTING FRAME: ALUMINUM CURVED FOR EXPOSED MOUNTING.
2. BORDER/MOUNTING FRAME: ALUMINUM CURVED FOR SURFACE MOUNT TO SUIT APPLICATION.

 EVAPORATOR AND CONDENSING UNIT SCHEDULE

TAG SERVICE
COOLING EVAPORATOR (INDOOR) UNIT CONDENSER (OUTDOOR) UNIT

NOTESSENSIBLE
kW / MBH TYPE AIR FLOW

L/s / cfm
NO. OF
FANS

MOTOR
HP VOLTS PHASE TYPE MOTOR

HP VOLTS PHASE

E-100
CU-100

FEED LAB
COOLER 1.3 / 4.5 LOW

PROFILE 450 / 950 1 1/15 120 1 AIR COOLED 1/2 208 1 1, 2

NOTE:
1. R-404a REFRIGERANT (HCFC REFRIGERANTS SHALL NOT BE USED).
2. COOLER UNITS SHALL BE RATED AT:
     EVAPORATOR: EVAP TEMP: -4°C [25°F], BOX TEMP: 15°C [59°F].
     CONDENSER: EVAP TEMP: -4°C [25°F], AMBIENT TEMP: 32°C [90°F].

 HEAT RECOVERY VENTILATOR SCHEDULE

TAG LOCATION SERVICE AIR FLOW
l/s / cfm

EXT. STATIC
PRESS.
Pa / in

SONES
EFFICIENCY ELECT DATA

NOTESO/A EAT
°C / °F

E/A EAT
°C / °F

S/A LAT
°C / °F SENSIBLE TOTAL MOTOR

HP VOLTS PHASE

HRV-100 FEED LAB
CEILING

OUTDOOR AIR 155 / 330 80 / 0.33
1.5 WINTER -6.7 / 20 22.2 / 72 14.7 / 58.5 70.0% 74.0% 330 W 208 1 1EXHAUST AIR 155 / 330 80 / 0.33

NOTE:
1. INTERNAL UNIT COMPLETE WITH VIBRATION ISOLATION, FLEXIBLE CONNECTIONS, FILTERS, CROSSFLOW CORE, MOTORIZED DAMPERS INCLUDING BYPASS
    DAMPERS FOR FREE COOLING.

 TANK SCHEDULE

TAG SERVICE TYPE ORIENTATION
VOLUME
L / Usgal

RECOVERY
LPH / GPH

DIMENSIONS
mm

TOP TAPPINGS
# - mm

FRONT TAPPINGS
# - mm

MAX. WORKING
PRESSURE

kPa / psi

ELECT DATA
NOTES

kW VOLTS PHASE

T-DHW
FEED LAB
DOMESTIC

HOT WATER
ELECTRIC

VERTICAL,
CEILING

MOUNTED
72 / 19 42 / 11  OL: 600mm

 DIA: 450mm
2 - 20 IN,
20 OUT

 TOP: T & P
 MID: NONE
 BOTTOM: DRAIN

1035 / 150 2.5 120 1 1, 2, 3

NOTE:
1. TAPPINGS ARE FOR PIPE CONNECTIONS. PROVIDE ADDITIONAL TAPPINGS AS REQUIRED FOR SENSORS AND SAFETY VALVES.
2. RECOVERY AT 50°C [90°F] TEMPERATURE RISE.
3. REFER TO SPECIFICATIONS.

 FUME HOOD SCHEDULE
ROOM FUME HOOD

NUMBER
SASH VELOCITY

m/s / f/m
SASH HEIGHT

mm / in
VENTED

STORAGE
APPROX. AIR FLOW

l/s / cfm
HOOD CONNECTION

mm / inNO. NAME
131 LAB FH-131 0.51 / 100 405 / 16 YES 315 / 670 305 / 12

DISTILLED WATERDW
EMERGENCY EYEWASHEW

ES EMERGENCY EYEWASH/ SHOWER

REFRIGERANT LIQUID

 SPLIT HEAT PUMP UNIT SCHEDULE

TAG SERVICE TYPE

HEATING COOLING SENSIBLE ELECT DATA

NOTES

kW / MBH kW / MBH VOLTS PHASE

HP-129c

CU-129c

ACOUSTIC LAB HEAT

PUMP

WALL HUNG 5.6 / 19.0 5.3 / 18.0 208 1
1, 2, 3

NOTE:

1. SPLIT AIR CONDITIONING UNIT WITH DOUBLE CIRCUITED COIL SUITABLE FOR LOW AMBIENT

     OPERATION -17.8°C [0°F]. REFER TO SPECIFICATIONS.

2. RATED AT- OAT: 35°C DB, IAT: 23.9°C DB, 16.9°C WB.

3. CONTROLS SUBTRADE SHALL PROVIDE WIRING BETWEEN OUTDOOR UNIT AND INDOOR UNIT.

RL
RS REFRIGERANT GAS

REFRIGERANT LIQUID

AREA OF WORK

KEY PLAN 1:500

N
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SRKW WET LAB
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FEED GRINDING ROOM
129BACOUSTIC ANALYSIS ROOM
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M1.01

FLOOR PLAN - DEMO

SCALE: 1:100

2

M1.01

FLOOR PLAN - NEW

SCALE: 1:100

G

G

A

A

DW

DW

EX 12 H

Re SINK

REPLACE
12 C with 20 C

REPLACE
12 H with 20 H

A CA OUTLET T.R

25

75 FD T.R

SS T.R

100 FD T.R

HG

CAP

75 HD T.R

75 FD T.R

CAP

Re 25 C

Re HB

Re 75 HD.
CAP BELOW
SLAB.

Re FD

JANITOR

SRKW WET LAB
131

TEACHING LAB
129A

FEED GRINDING ROOM
129BACOUSTIC ANALYSIS ROOM

129C

133

123

127A

127B 127C 128

130A

130B

130C

SAN

SAN

EX. 75 SAN
EX. 50 SAN

EX. 100 SAN

EX. 150 SAN

ST
ST

ST

ST

ST

100

CAP
100 SAN
TO FD

ST

EX. RWL

AW

AW

CTE
AW VENT

S2

EX. SS

CTE
AW VENT

CTE AW VENT

AW

CTE
75 AW

EX. 100
AW

EX. SUMP

CTE
AW VENT

 HD

 FD

EX.
150 SAN

75 AW

CTE
50 AW

 FD

 FD

EX.
100 ST.

3

M1.01

UNDER FLOOR PLUMBING PLAN

SCALE: 1:100

G

G

A

A

DW

DW

EX. 12 H

30 H
A EX. CA OUTLET

25

EX. 75 FD

EX. SS

EX. 100 FD

EX.75 HD EX. 75
FD

EX. SUMP

CTE

CTE

S3

CTE 12C, 12 H

FH-131. REFER
TO 3/M1.02

12 CA, 12 C,
TO FH

129C

129B

129A131

Re
25 HG

CTE

12 H, 12 C TO SINK

Re COND. FROM
EVAPORATOR

Re ELEC
BOILER

CAP 75 SAN
TO FD

S1, DW1

50 AW40 AW 50 AW

12 CA, 12 C TO
FACTORY STUB
OUTS ON HOOD

12 C

50 VENT UP. CIE

4

M1.01

FUME HOOD SERVICES

SCALE: NTS

NOTE:
CYLINDERS ARE TO
BE SUPPLIED BY
OWNER

PIPING TO
EQUIPMENT BY
USERS
PRV

PROVIDE TWO
BOTTLE CHANGE
OVER MANIFOLD

PRESSURE GAUGE
WITH SNUBBER

PRV/FILTER

12 CA UP EXPOSED
ON WALL. CTE MAINS
IN CEILING.

QUICK CONNECTION.
CONFIRM TYPE WITH
USERS

CONFIRM MOUNTING
HEIGHT ON SITE

5

M1.01

COMPRESSED AIR OUTLET (CA1)

SCALE: NTS

6

M1.01

GAS MANIFOLD

SCALE: NTS

EYEWASH

SHOWER

50 AW

 VENT

30 H
30 C

THERMOSTATIC MIXING
VALVE (TMV) WITHIN SS
CABINET AT EYE LEVEL.
30 T TO EYEWASH.

30 T TO SHOWER

7

M1.01

EMERGENCY SHOWER PIPING - ES1

SCALE: N.T.S.

REDUCER

SINK TOP

DISTILLED WATER
GOOSENECK FAUCET

25 DW TO FAUCET
25 DRAIN

8

M1.01

DISTILLED WATER PIPE SCHEMATIC

SCALE: N.T.S.

1. REMOVE ELECTRIC BOILER,
ASSOCIATED REDUNDANT EQUIPMENT
AND ALL PIPING TO/ FROM BOILER.

NOTE:

CA1

CIE 12 CA

HP

129C

PIPE 25 C
TO DRAIN

CIE 12 DW

30 C

ES1

EW1

20 C
20 H

30 C, 30 H TO TEMPERING
VALVE, 30 T TO ES1.
REFER TO 7/M1.01

GAS MANIFOLD.
MOUNTED ABOVE
TANKS.

20 C, 20 H TO SINK.
12 C, 12 H  TO
TEMPERING VALVE
TO EW1.

50 AW

A

12 CA

FH

131

TO S1

SCALE IN MILLIMETRES1000

0 1000 2000 3000
SCALE 1:50
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1

M1.02

FEED LAB

SCALE: 1:50

WORK BENCH

MIXER 1

MIXER 2

PELLET WHEEL

DRYER

CENTRIFUGE

SCALE SCALE

2

1

3

2

1

3

FREESTANDING
MIXER

VACUUM
PACKER

FREEZE
DRYER

NUTRIENT
MIXER

DOWNSPOUT. REFER TO
ARCHITECTURAL AND CIVIL
DRAWINGS.

COOLER CONDENSER

COOLER EVAPORATOR

PIPE 25 COND TO GRADE

20 C FROM BELOW. HEAT TRACE
THROUGH CRAWLSPACE. 20 C TO
T-DHW.

T- DHW. MOUNT AT
CEILING.
REFER TO

DOWNSPOUT. REFER TO
ARCHITECTURAL
AND CIVIL DRAWINGS.

20 C. BACKFLOW PREVENTOR
BY CIVIL. REFER TO CIVIL FOR
CONTINUATION.

VTR

S4
EW1 50 TRAP

SAN

DROP UNDER GRADE
75 SAN @ 2%.
RUN IN CRAWLSPACE.

100 SAN @ 2%.
TO GREY WATER TANK.
REFER TO CIVIL FOR
CONTINUATION.

LAB
100

COOLER (15º)
100

2

M1.02

75 FD1. TRAP PRIME, HEAT
TRACE AND INSULATE TRAP.

75 SAN @ 2%.
RUN IN CRAWLSPACE.

SEISMICALLY BRACE TO ROOF WITH
4-PIECE STEEL BAND AROUND HWT
WITH CABLES.

HANG PLYWOOD PLATFORM FROM
ROOF STRUCTURE WITH 10mm
REDI-ROD AND CABLES.

VALVE.
TYP.

DRAIN PAN

TEMPERATURE AND
PRESSURE RELIEF VALVE
PIPED TO DRAIN PAN

VACUUM
RELIEF VALVE

20 H TO FIXTURES

PIPE DRAIN TO GRADE. DRAIN SHALL
BE MINIMUM TWO SIZES LARGER
THAN THE RELIEF VALVE

20 C TO T-DHW

T-DHW

2

M1.02

T-DHW SCHEMATIC

SCALE: N.T.S.

PIPE 20 C, 20 H TO SINK.
12 C, 12 H, TO TEMPERING
VALVE, 12 T TO EW.

SCALE IN MILLIMETRES1000

0 1000 2000 3000
SCALE 1:50
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132A
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130C

1

M2.01

DEMO FLOOR PLAN

SCALE: 1:00

2

M2.01

NEW FLOOR PLAN

SCALE: 1:100

T

C

T

LPS

HWS HWS

HW
S

HW
S

HW
S

LPS

HWR HWR HWR HWR

HW
R

HW
R

TO EF-5

HP-39
T.R

HP-31
T.R

AV-38
T.R

AV-42
T.R

AV-37
T.R

EX. 300x300
UP TO EF-5

1700x400 S/A

3

M2.01

ROOF PLAN

SCALE: 1:100

Re 250x200 E/A

Re BOILER

Re
300x150 E/A CAP AT MAIN

Re

Re

400x400 S/A
T.R

600x600 RG
T.R

Re 250x250 E/A

Re LPS

Re LPS

T

C

T

HWS HWS

HW
S

HW
S

HW
S

HWR HWR HWR HWR

HW
R

HW
R

TO EF-5

HP-39
T.R

HP-31

AV-38

AV-42
T.R

AV-37
T.R

EX. 300x300
UP TO EF-5

EX.1700x400 S/A

CTE

CTE

350x200 E/A

CTE

CTE
RGE 580

600x600

CTE

CTE

SD1 290

300Ø

2@

300Ø

300Ø

CTE

CTE

250Ø

SD1 80

200Ø

2@300Ø S.S FH E/A
THROUGH ROOF

LFD1 2003@

1200x600

     300Ø INLET

300Ø FH EXHAUST RISER. SECURE
TO EXISTING ENCLOSURE.

EF-131

300Ø S.S FH
EXHAUST

400x300
129B

FEED GRINDING ROOM

129C
ACOUSTIC ANALYSIS ROOM

131
SRKW WET LAB

129A
TEACHING LAB

FH-131.
REFER TO
2/M2.02

RG T.R.

TG1 -

350x250

WALL MOUNTED

TG1 -

350x250

WALL MOUNTED

HP

129C

PIPE REFRIGERANT PIPING
THROUGH EXISTING
OPENING TO CU ON ROOF.

RLRS
T

NOTE:
1. BALANCE AV-37 TO 180 L/s.
2. BALANCE AV-42 TO 135 L/s.

CU

129C

PROVIDE ROOF CURB
AND FLASHING ON
ROOF PENETRATION.

REFER TO 4/M2.01
SECURE UNIT TO
SLEEPERS

OUTDOOR UNIT FOR SPLIT
AIR CONDITIONER

GALVANIZED SEISMIC
CHANNEL FRAMING TO
SLEEPER. BOLT TO
SLEEPER AND UNIT

4

M2.01

OUTDOOR UNIT MOUNTING

ELEVATION

SCALE N.T.S.

SECURE ROD TO
HOOD WITH
DOUBLE NUTS.

TWO FLEXIBLE CONNECTORS MAX
20mm LONG GAP. SECURED WITH
SS WORM DRIVE CLAMPS.
FUME HOOD

STORAGE CABINET

TURNBUCKLES EACH CORNER

BALANCE DAMPER

DUCT SECTION WITH MAXIMUM
50mm HORIZONTAL OFFSET.

BRACKET FOR
SECURING ROD TO
CONCRETE. USE
DOUBLE NUTS.

12Ø SEISMIC ANCHOR TO
CONCRETE 75mm LONG.
12Ø THREADED STEEL ROD
(CADMIUM PLATED). TYPICAL OF
FOUR. BY MECHANICAL.

PROVIDE 50Ø x 50mm LONG
WELDED S.S. STUB DUCT FOR
ACID STORAGE VENT TUBING.

CUT NEAT, TIGHT FITTING HOLE
THROUGH CEILING FOR DUCT
PENETRATION.

SEISMICALLY SECURE TOP AND
BOTTOM OF FUME HOOD AT BOTH
ENDS TO WALL.

PROVIDE THREADED STEEL
ADAPTOR FROM CABINET TO DUCT

50Ø - 304 STAINLESS STEEL VENT
DUCT

5

M2.01

FUME HOOD INSTALLATION DETAIL

SCALE: N.T.S.

SCALE IN MILLIMETRES2000

0 2000 4000 6000
SCALE 1:100
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GENERAL NOTES

1. THESE FIRE PROTECTION DRAWINGS FORM PART OF A PERFORMANCE SPECIFICATION AS DESCRIBED
HERE AND IN THE PROJECT SPECIFICATIONS TO ESTABLISH A MINIMUM STANDARD OF EQUIPMENT,
DESIGN AND INSTALLATION ONLY.

2. THE SYSTEM DESIGN SHALL MEET THE REQUIREMENTS OF THE BUILDING, BASED ON THE CONTRACT
DRAWINGS AND SPECIFICATIONS.

3. PROVIDE AND INSTALL A FULLY OPERATIONAL WET FIRE PROTECTION SPRINKLER SYSTEM DESIGNED TO
NFPA 13.

4. THIS TRADE SHALL HAVE THE EXPERIENCE TO DESIGN THE SPRINKLER SYSTEM. MATERIALS AND WORK
NECESSARY TO ACHIEVE THE SPECIFICATION REQUIREMENTS WILL NOT BE CONSIDERED AN EXTRA TO
THE CONTRACT.

5. SEISMICALLY RESTRAIN AND BRACE FIRE PROTECTION SYSTEM COMPONENTS TO PROTECT FROM
DAMAGE, AS PER NFPA 13 FOR INSTALLATION IN A SEISMICALLY ACTIVE EARTHQUAKE ZONE.

6. SPRINKLER CONTRACTOR IS RESPONSIBLE FOR INSTALLATION OF SPRINKLER HEADS WITH
TEMPERATURE CHARACTERISTICS IN ACCORDANCE WITH NFPA 13 8.3.2 TEMPERATURE RATINGS.

7. MODIFY EXISTING SPRINKLER PIPING AND PROVIDE NEW HEADS AS REQUIRED TO SUIT NEW LAYOUTS.

8. PROVIDE NEW SPRINKLERS AND REQUIRED ARMOVERS TO INSTALL NEW HEADS WITHIN DESIGNATED
AREAS. CONNECT INTO EXISTING SYSTEM AND MAINTAIN EXISTING PIPE SIZING WHERE APPLICABLE.
COORDINATE WITH DEMOLITION.  CONFIRM EXISTING DENSITIES ARE AS REQUIRED FOR EACH
OCCUPANCY.

9. ALL RELOCATED HEADS ARE TO BE REPLACED WITH NEW.
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