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HOT WATER STORAGE TANK HEATER SCHEDULE

SCHEDULE OF BOOSTER & TRANSFER PUMP SETS

HEATER No. HWST 1 HWST 2
SERVICE DHW AND HW DHW AND HW
QUANTITY 2 2
STORAGE (LIT EACH 75 200
VP LG VATER 4.5°C 45°C
EMP ey VATER 60 °C 60 °C
TYPE OF HEATING ELECTRIC ELECTRIC

MEDIA

REMARKS

VERTICAL WITH LCP
INTERNAL GLASS LINING

AND 1.1 KW ELECTRIC HEATER

VERTICAL WITH LCP,
INTERNAL GLASS LINING
AND 4 KW ELECTRIC HEATER

SPLIT UNIT

Model oindoor | EB-TYP-0f EB-TYP-02 EB-TYP-03
T g o 72
Power supply V/Ph/Hz 208-230/1/60

Rated Load current Amps 5.9 8.8 10
Starting Current Amps 18 27 40

Air flow CFM 315 450 630
Sound level db(A) 40 43 51
Compressor Type Rotary

Refrigerant Type R-22

Piping connection Wﬁmﬂw: _r:oﬂ: MM ““w W“m
T I
Weight (Net) oot __H MM MM NMM

SCHEDULE OF SUBMERSIBLE PUMPS

Designation Qty Location

Served Area

TTOW

Head

Motor Data

Remarks

Type

(175)

M

RPM
Kw

Phase

SP-C/1/2 2 Sump Pits Room

Rain water/ tank

Submersible

5

20

2900 2x7.4

3

Duplex, one duty, one standby

N.B: The head of the pumps have to be recalculated by the contractor according to final site layout.

UNIT NO. CWP-1,2
SERVING COLD WATER
FLOOR BASEMENT
FLUID TYPE WATER
FLUID TEMPERATURE ( C) 22
NUMBER OF PUMPS 2
WATER FLOW PER PUMP (LPS) 2.08

* MAX. WATER PRESSURE (mWG) 50
PUMP TYPE END SUCTION
PUMP CONSTRUCTION UL A e
COUPLING DIRECT

PUMP BODY MATERIAL

STAINLESS STEEL

IMPELLER MATERIAL

STAINLESS STEEL

MOTOR COOLING METHOD

AIR COOLED

MAX. MOTOR RPM

2950

ACCESSORIES

CONTROL PANEL

PRESSYRE IANKOPEUME 1X750 LITERS
BASE TYPE CONCRETE
MODE OF OPERATION 1 BACK-UP
QUANTITY 2
REMARKS VARIABLE SPEED

*HEAD TO BE VERIFIED UPON FINAL SELECTION OF EQUIPMENT
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Cold storage procurement specs

The cold storage rooms are already isolated with double layer of 5 cm each of polystyrene layers. The
dimensions of the six rooms and the access strip are as the following sketch with a ceiling height of six
meters.

- - 3 - -
i = ! i = '  m "
COLD ROOM COLD ROOM COLD ROOM —
428 i) 5] = 3
- —_— - i —— - n
Xld .‘ ii
il
4 8
- | t — - 1 gt e -
i m 1 i m ' i m m
COLD ROOM COLD ROOM COLD ROOM -

Technical Specifications

A. General system philosophy

The cold store is formed of 6 Cold rooms with 720 m? each and a 600 m>® SAS (Service Access
Strip/Corridor). Cooling should be supplied through one central refrigeration system based on a primary
and a secondary refrigeration system. The first one is to be composed of multiple totally independent
compressors, evaporators and condensers using R404a (Primary refrigerant). The secondary refrigeration
system is also subdivided into two circulation circuits, primary and secondary. The primary circulation

circuit is to handle the refrigeration of the coolant (Secondary refrigerant) and deliver it to a common pipe

Page 1 of 7



where the secondary circuit delivers the refrigerated coolant to each room separately. Each compressor

is to have its own R404a Refrigeration cycle and its own primary coolant circulation circuit.

() @)
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bl
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bl
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e
o
o
e
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C

B. Performance and capacity

The Refrigeration system should be able to bring down room temperatures into the range -2°C/10°C and
bring humidity up to 95 %. The SAS should have a temperature of 5°C. The delivered capacity to the cold
rooms and SAS should not be less than 60 and 45 watts/m?respectively. A diversity factor down to 0.8 of

the total calculated capacity is acceptable.

C. Compressors

The refrigeration system should include five compressors with 25% of the total capacity each. The
compressors should be totally independent one from each other. Each Refrigeration circuit is to have its
own oil separator, liquid receiver and suction accumulator as main components all mounted on a common
chassis. Protection wise, a filter dryer, sight glass, High and low pressure switches, oil pressure differential,
discharge temperature sensor, motor PTC for overload protection and all necessary controls generating

from good engineering practice.
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D. Evaporator

A gas to liquid heat exchanger is to be used as evaporator, plate heat exchanger or shell and tube. The
leaving coolant temperature is to be at minimum -8°C. The evaporator should be protected against
freezing (anti-freeze thermostat to be used) and any other possibility of flow obstruction. A monitoring of
the supply and return temperatures and isolation valves should be available. The evaporator should be

properly insulated.

E. Condenser

An air to air heat exchanger is to be used as condenser. A maximum of 10°C condenser split is allowable.
The minimum fin spacing is to be 2.5 mm. Condenser’s fans should have a thermal overload protection.

F. Cooler

The air cooler is to have two fans at least and electrical defrost. Cooler’s fans should have a thermal

overload protection. The minimum allowable air flow rate is 55,000 m3/h for cold rooms and 20,000 m3/h

for SAS. The cooler should have isolation valves on both its inlet and outlet.

Location Cold Room
Capacity 44 kw
Room Temperature 0°C

Fluid temperature in/out -8°C/-4°C
Minimum Fin Spacing 7 mm
Minimum air Throw 50 m

Location Service access strip / corridor
Capacity 30 kw

Room Temperature 5°C

DTM (Room temperature difference) 6 K

Fluid temperature in/out -4°C/-0°C

Minimum Fin Spacing 6 mm

Minimum air Throw 50 m
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G. Primary circulation Circuit

Each Circuit is to have its own independent circulation pump and controls. The circuit is to include check
valves, regulating valves, isolation valves, strainers and air release valves. An expansion tank is to be
mounted on the common pipe joining all the circuits. The whole circuit is to be insulated properly. The

pump should have thermal overload protection.

H. Secondary circulation circuit

Each circuit is to have its own end suction pump, this circuit is to be controlled simultaneously with the
cooler in an independent room temperature and humidity control. The circuit is to include check valves,
regulating valves, isolation valves, strainers and air release valves. The whole circuit is to be insulated
properly. The pump should have thermal overload protection.

The secondary end suction pumps should be manufactured either in EU or USA.

I. Doors

There are 7 doors (2.15mx2.2m) to be supplied. These doors are to be composed off:
- Door leaf: Injected polyurethane foam (42kg/m3), with nontoxic painted steel sheet cladding.

- Ergonomic handle with key-lock and safety release button from inside.
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Summary Table

A-Load
Rooms 6
Capacity/room 44 kw
Capacity/SAS 30 kw
total 294 kw
diversity Factor 0.8
Total needed capacity 235 kw
Refrigerant R404a
B-Temperature
Rooms 0 C
Access strip / Corridor 5 C
C-Compressors
Quantity 5
Swallowing Capacity 126 m3/h
Oil separator
Suction accumulator
High and low pressure
Protection
Overload Protection
Discharge temperature
Protection
Oil pressure Protection
D-Evaporator
Air to liquid Heat exchanger
Secondary coolant 3 C
temperature
Antifreeze Protection
Isolation valves
E-Condenser
Condenser swing 10 C
Fin spacing as a minimum 2.5 mm
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F-Cooler

F1. Cold room

Room Temperature

Fin spacing as a minimum

mm

Capacity

44

kW

Airflow rate

55000

m3/hr

Fan Overload Protection

Humidity control

Air Throw

50

F2. Access strip / Corridor

Room Temperature

Fin spacing as a minimum

Capacity

41

kw

Airflow rate

20000

m3/hr

G-Primary Circuit

Circulating pump

Check valve

isolation valves

Pump Overload protection

Insulated Pipe works

Temperature monitoring

H-Secondary circuit

Independent pump

check valve

Isolation valves

Pump Overload protection

Insulated Pipe works

Temperature monitoring

J. Doors

Doors (2.15mx2.2m)

Door leaf: Injected polyurethane
foam (42kg/m3), with nontoxic

painted steel sheet cladding.

Ergonomic handle with key-lock and

safety release button from inside.

Page 6 of 7




K-General

nontoxic secondary refrigerant

anti-corrosion

anti-microbial

Electrical supply phase relay

Independent room control

Page 7 of 7




ISOLATION VALVES

SIGHT GLASS AND
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|

LIQUID INDICATOR ———— )]
OIL TRAP
FILTER /DRIER I%%mzmmm
WITH CHANGING FART
_ COMPRESSOR
RS- D3|+
N
I— (_recener )
ISOLATION VALVES AIR COOLED CONDENSING UNIT

SOLENOID VALVE

THERMAL EXPANSION VALVE

AR COOLED §D§‘m
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CONTINUOUS
INSULATION.
all

Hl

1NN

REFRIGERANT LIQUID—LINE.

DIRECT EXPANSION COIL.
SOLENOID W/

SENSOR.
EVAPORATOR !

|| BLOWER UNIT

)

THERMOSTATIC
EXPANSION VALV

|—— SUCTION LINE.
FILTER DRYER.

| SIGHT GLASS.

CONDENSATE DRANTS
NEAREST F.D. UNLESS
OTHERWISE INDICATED.

ﬁ SPLIT-TYPE UNIT COOLER/AIR-COOLED CONDENING UNIT CONNECTION DETAIL
&/

PRESSURE

PUMP_BODY

FLEXIBLE_CONNECTION

GAUGE
GATE VALVE

WATER INLET

STRAINER

COCK

CHECK VALVE

GATE VALVE

WATER OUTLET

CONCRETE BASE

VIBRATION ELIMINATOR PAD

CROSS—RIBBED NEOPRENE,
12mm THICK, INSTALLED
UNDER COMPLETE BASE

WATER INLET

GATE VALVE

PRESSURE
GAGE (TYP)

FLEXIBLE
CONNECTION SHUT—-OFF

COCK

g IN LINE PUMP

Rev.

Date Description Checked | Approved

THIS DRAWING IS A COPYRIGHT. DO NOT SCALE FROM THE DRAWING.
THE CONTRACTOR AND HIS SUB-CONTRACTORS ARE TO VERIFY ALL
DIMENSIONS ON SITE BEFORE MAKING SHOP DRAWINGS OR
COMMENCING MANUFACTURE.

United Nation Development Programme
UNDP Lebanon

Social and Local Development Programme
P.0.Box: 11-3216 Beirut, Lebanon Tel: 961 1 962491

PROGRAMME:

Lebanese Host Communities
Support Programme

OF PUMP
" CONCRETE PAD @ MULTI-STAGE VERTICAL PUMP
DIRECT 150 mm THICK
EXPANSION
cot G UNIT
s ““ NEOPRENE PAD 12 m.m. VIBRATION ISOLATIN CHECK VALVE
(C——
-D
MASTIC FILLER 150 mm CONCRETE BORDER
CHILLER
OR LARGER THEN UNIT L 50 mm GLOBE VALVE
iy AIR HANDLING UNIT e CONDENSING UNTT VATER PROOEING AGGESS FLOAT wsﬁ 600 mm
MEMBRANE M
O 100 mm
cop e . =N 7 m '
|>€N§,w‘.. 78 mm WATER OUTLET
71— REFRIGERANT LINES SHALL BE SIZED AND ROUTED AS PER MANUFACTURER'S RECOMMENDATIONS. < v DOMESTIC WATER
v < PROPOSED DIMENSIONS
2— MULTIPLE REFRIGERANT CIRCUITS SHALL BE TYPICAL TO SINGLE CIRCUIT SHOWN. v « < N 9 v V4 COLD WATER SUPPLY
] v v Y v A ? v ] FIRE WATER SUPPLY FIRE_WATER
< » < 7 [ STAGNANT WATER 250 mm /2 IN LINE CIRCULATOR PUMP
DRAIN _ T °
C 150 mm @
/1T REFRIGERANT PIPING DETAIL SPLIT SYSTEM EQUIPEMENT BASE '
GE-007 —
N @ O WAreR TANK 450 mm
PUMPS ROOM FLOOR
/3 TYPICAL WATER TANK DETAILS
SYMBOL DESIGNATION SYMBOL DESIGNATION SYMBOL DESIGNATION ABBREVIATION DESIGNATION ABBREVIATION DESIGNATION ABBREVIATION DESIGNATION
VALVES PIPING DUCTWORK PLUMBING SYMBOLS PLUMBING SYMBOLS AIR—CONDITIONING SYMBOLS
—_—N— CHECK VALVE ——— 9o ELBOW UP 1ST FIGURE INDICATES DUCT w WASTE co CLEANOUT F FAN
600 x 300 WIDTH AND SECOND FIGURE
——p4 O FLOAT VALVE —» ELBOW DOWN INDICATES DUCT DEPTH. ws WASTE STACK cw COLD WATER P PUMP
—_— GATE VALVE —o0—— TEE UP _HH_N_ ELBOW UP EWH ELECTRIC WATER HEATER F FIRE FIGHTING WATER ET EXPANSION TANK
—_— GLOBE VALVE —e——— TEE DOWN HWST HOT WATER STORAGE TANK FCco FLOOR CLEANOUT MISCELLANEOUS
—_— DOUBLE REGULATING VALVE S N BRANCH OUT OF BOTTOM N_ RETURN OR EXHAUST DUCT— WHA WATER HAMMER ARRESTOR FE FIRE EXTINGUISHER BFS BELOW FLOOR SLAB
IN SECTION
|_%_| MOTOR OPERATED THREE—WAY VALVE _ BRANCH OUT OF TOP PLUMBING FIXTURES FT FLUSH TANK DN DOWN
—p— VALVE BOX S POINT OF CONNECTION IN PIPES wT WATER TAP IN IRRIGATION NOZZLE F M FROM
N_ SUPPLY DUCT—IN SECTION
INSTRUMENTS ——RW — RAIN WATER EWC EUROPEAN WATER CLOSET HW DOMESTIC HOT WATER H L HIGH LEVEL
@ THERMOSTAT VENT wnm SQUARE OR RECTANGULAR CEILING BI BIDET HWR DOMESTIC HOT WATER RETURN LL LOW LEVEL
E THERMOMETER COLD WATER DIFFUSER 4-WAY BLOW KS KITCHEN SINK W IN WALL NTS NOT TO SCALE
EQUIPMENT SOIL OR WASTE _H_ RETURN OR EXHAUST GRILLE LAV LAVATORY uc UNDER COUNTER Uuc UNDERGROUND
—®——  PuwP DOMESTIC HOT WATER SUPPLY OR REGISTER IN CEILING MS MOP SINK IL INVERT LEVEL ur uP
DOMESTIC HOT WATER RETURN S SINK MH MANHOLE Pa PASCAL
DOOR GRILLE OR LOUVER
—_—PW —— POTABLE WATER BT BATHTUB RW RAIN WATER TEMP TEMPERATURE
_ T — TANK SUPPLY SH SHOWER S SOIL OR SINK C DEGREE CELCIUS
DF DRINKING FOUNTAIN ss SOIL STACK
IN IRRIGATION NOZZLE sv STACK VENT
LPS LITERS PER SECOND VS VENT STACK
RPM REVOLUTION PER MINUTE v VENT
SYMBOL DESIGNATION SCHEDULE OF SANITARY FIXTURES SYMBOL DESIGNATION FL FILL LINE
SUNDRIES FIXTURE oW HW Sty | VeNT _”_H_”_H_”_”_”_ RADIATOR
— NUMBER OF SECTIONS
g VALVE IN RISER EWC(FT) 20 _ 110 50 S3—68—3—10
IN  IRRIGATION NOZZLE LAY 20 20 50 32 RADIATOR TYPE— | L NUMBER OF COLUMNS
%™ AV AUTOMATIC AIR VENT BI 20 20 50 32 RADIATOR HEIGHT cm
® RVC  ROOF VENT CAP OR COWL (PLAN) SH 20 20 50 32 ABBREVIATION DESIGNATION GENERAL NOTES
1 CO CLEANOUT ON PIPE BT 20 20 50 32 AIR—CONDITIONING SYMBOLS
1— ALL DRAWINGS ARE TO BE READ WITH 5— PLUMBING FIXTURE SERVICES SHALL BE
—OFco FLOOR CLEANOUT KS 20 20 50 32 AIR OUTLETS ARCHITECTURAL, STRUCTURAL, ELECTRICAL, IN ACCORDANCE WITH THE TABLE SHOWN
AND OTHER DRAWINGS FOR COORDINATION UNLESS OTHERWISE NOTED.
QFp FLOOR DRAIN IN 20 - 50 32 DOOR LOUVER VERIFICATION OF REQUIRED SPACES 6— ALL DIVENSIONS ARE IN_ KM
AND THE DETERMINATION OF ANY CONTRADICTION -
] ROOF DRAIN DOOR GRILL
ol RD ss 20 20 50 32 AMONG THE DIFFERENT TRADES. UNLESS OTHERWISE NOTED.
@ BD BALCONY DRAIN FD - - 75 - EXHAUST REGISTER _ 7— COLD WATER,HOT WATER AND HEATING WATER PIPES
2- THE DRAWINGS SHALL NOT BE USED RUNNING IN VILLAS ARE MADE OF POLYPROPELENE
© FBD FLOWER BED DRAIN EXHAUST GRILLE FOR SCALING. DRAWINGS ARE SCHEMATIC

w »w I M m M M O O
® X O > r O AW o r
[

EXHAUST AIR LOUVER
FRESH AIR LOUVER
RETURN GRILLE
SUPPLY REGISTER
SUPPLY GRILLE

3— THE CONTRACTOR SHALL EXECUTE
HIS TRADES IN ACCORDANCE WITH
APPROVED SHOP DRAWINGS.

4— ALL PIPE RUNS SHOWN ARE AT CEILING LEVEL
UNLESS OTHERWISE NOTED.

WITH REINFORCED ALUMINIUM RING.

8— WATER PIPES RUNNING IN PARKING ARE MADE OF
SEAMLESS GALVANIZED STEEL MEDIUM DUTY
TO BS1387.

9— DRAINAGE AND VENT PIPES ARE MADE OF UPVC PIPES.

10—-ALL DOMESTIC COLD&HOT PIPES,AND HEATING PIPES
SHALL BE INSULATED.
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NATURAL GROUND LEVEL

NATURAL GROUND LEVEL
A P DOUBLE HUB UPVC
3 K 4 F 150 600 150 Y _FITTING
Y X UPVC
3 e I~ ) er
PAVEMENT LAYERS OR SOIL - o .,. m @
PAVEMENT LAYERS OR SOIL. . ‘ a A I3
»,W ‘ * 4 1 a4 ,ﬂ,mw m |
: k- Ah < « E: Im\ 8
I AR AT VARIABLE o A
VARIABLE PIPE COVER (min. 80cm) . . at e, M PLAIN CONCRETE
S + - . 5 © @(%M 78 SIDE INLET g
SELECTED COMPACTED FILL & BACKFLL A~ , a4 LA Y 0% _\ R A - 45 BEND UPVC
I .
SELECTED COMPACTED FILL & BACKFILL BY LAYERS OF 20om WAX THICKNESS e . b . o ] A i
BY LAYERS OF 20cm MAX THICKNESS A . . IR g g <a "
7 % —
] 90 BEND UPVC
15 \ J - _ s
e £ P
15 PIPE CROWN LEVEL 2 it
PIPE CROWN LEVEL 2 7N 3 — —., — S
/‘! [ [} S . ’ r o o il v.
¢ \ 1
] ) & 10
SAND BEDDING AND SURROUND 3
10 | |—— outLET
SAND BEDDING AND SURROUND M
UPVC PIPE
SEAMLESS GALVANIZED STEEL
| 15(min) | op | 15(min) |
|_tsow oo | st | _ _ /1 DROP MANHOLE
w1
_ wi _ (Rounded up to 10cm) @
(Rounded up to 10cm)
/T\ TYPICAL WATER PIPE TRENCH
DUCTILE IRON COVER & FRAME
FINISH GROUND LEVEL LOAD 25 TON DIAMETER (400mm) FOR MH(50*50)
DIAMETER (500mm) FOR MH(60*60) & MH(70%70)
REMOVABLE HANDWHEEL
SURFACE BOX COAL TAR - 1., - <. .
- An EA la «a - a 4
NATURAL GROUND LEVEL _ EPOXY PAINT (2 COATS) P « k. .. < RC CONNECTION MANHOLE 20
o -« 4 .y " a4 a
1 . 4. . a v )
‘e B ‘ At
PAVEMENT LAYERS OR SOIL_}~ o Gota 2 e .
z 4 A . T P - .
m 4 gl 3 oot Y LIMIT OF EXCAVATION
SELECTED COMPACTED BACKFILLS Gl=z ] P R ‘¢ 4
T = BENCHING CONCRETE " 4 e . < a4y, FOR QUANTITY MEASURE
BY LAYERS OF 20cm max THICKNESS =[5 1z m C - . e H
> o, «
BITUMINOUS COATING ol v LR STRUCTLRAL
9 . . BACKFILL MATERIAL
0| @ e T
_BRANCH HOUSE N .
CONNECTION f N 4 o RS TO THE SEWER MAN PIPELINE
m&:ﬁmk| 9 m ] ) — T
4 44 a .. TP
e . < 4 20
SAND BEDDING AND SURROUND o SV PR : HE
osese N MY . : 5
eg00es. S BITUMINOUS
CHS
S 500 200 D 200 500 COAL TAR PAINT (3 COATS)
d II II
7| 100 100
BLINDING CONCRETE e Jomm EPOXY
FLOOR DRAIN #15cm FILLED WITH GRAVEL FLANGED ADAPTOR |:%xﬂ>m 50mm BLINDING CONCRETE
BUTTERFLY VALVE PE " 5
FLANGED ADAPTOR MH(50%50) 50 60
MH(60*60) 60 70
/2> CONNECTION MANHOLE e 12 1
/ 3"\ VALVE BOX (WATER) G )
GE-008
EXPANSION SHIELD
BEAM OR SLAB —— RADIATOR VALVE
INSULATION LOCKING NUT AR VENT UNION TO HYDRONIC SYSTEM
LOCKING NUT _ HANGER ROD SUPPORT NUT ﬁ,(\ 14
SUPPORT NUT
VAPOR BARRIER & PROTECTVE 1] CLEVIS HANGER L
METAL JACKET HEAVY DUTY WASHER HANGER ROD HHIRLELH R HT R ACH S A
CLEVIS HANGER VAPOR BARRIER Orivinl. —stomm AL Y—STRAINER WITH
INSULATION mm BLOW—OFF VALVE
= THREADED
PIPE_SADDLE i PIPE =
MIN, 300mm STEEL PIPE 16 GAGE ZING COATED STEEL PLATE 5x40 mm GLOBE VALVE
LONG SHEET STEEL SADDLE COMBINATION BALANCING AND
AT LEAST 300 LONG SHUT OFF VALVE
CLEVIS HANGER CLEVIS HANGER OB L ! HEIHCHC L HH \/
ANCHOR BOLT
SINGLE HORIZONTAL RUNS SINGLE HORIZONTAL RUNS : LI DAL DHLHE BHE B DR D HHE L : UNION _
NO VAPOR BARRIER INSULATION WITH VAPOR BARRIER INSULATION T (TYPICAL)
- NSULATED PIPE. FROMMGISER URATER
UN-INSULATED PIPE 7’ HEATING WATER SUPPLY
HEATING WATER RETURN EXPANIQN
@ ROLLER PIPE SUPPORT ON SLAB /2 PIPE HANGERS (CLOSED TYPE) GATE VALVE
o @ (TYPICAL)
/1 CAST IRON RADIATOR CONNECTION
UNINSULATED PIPE —or PRESSURE
METAL JACKET METAL JACKET REDUCING VALVE
50mm 50mm
Sosns: Sossams
= [, = e,
I~ 7/ ~ 7/ s
— 2 = 7/,
= S S, -_— S/,
= 7 — /7,
== ftys — L ASSEMBLY
o Mmm— ) —~ somm FLOOR DRAIN BACKFLOW PREVENTER
DRAIN VALVE
ESCUTCHEON == =
ROPE_YARN PPE e I~
T E— ~ NSULATION ~ INSULATION @ CLOSED TYPE EXPANSION TANK PIPING CONNECTION
- GE-004
INSWATED PIPE INSULATED PIPE

(2 PIPES SLEEVE THROUGH ROOF

(5 PIPES SLEEVE FROM SOIL

HOT WATER SUPPLY HEADER

THERMOMETER

SOLENOID VALVE

FUEL OIL SUPPLY LINE.
FUEL OIL RETURN LINE.
SIGHT GLASS

HOT WATER RETURN HEADER
THERMOSTATIC CONTROL
PRESSURE GAUGE / RELIEF VALVE
LOW WATER CUTOFF. /w \.
. F

BREACHING
—AUTO DRAFT CONTROL DAMPER

—+——FO0l

UEL OIL BURN T
/ «/ e
HOT WATER BOILER
HOT WATER RETURN
-« I ot HEADER ALTERNATE LEVEL INDIC/
" [ ->a—D—2 DRAN & SAMPLE 25
CONNECTION 25
. “J10em M. FOR FUEL TANK
FOS
/3 HOT WATER BOILER CONNECTIONS DETAIL 25 25 |
= =
NOTES:
1— THIS CONNECTION SHALL BE APPLICABLE TO CAST IRON/ STEEL HOT WATER BOILERS. nm YETAL PLATE ERQY FUEL FILL LINE
X1ocm
2- FOR MORE DETALS SEE SPECS. B <+ (\I i
/|~m DRAIN
(FROM/TO BOIl

a FUEL OIL TANK CONNECTION DETAIL
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DUCT CONSTRUCTION LOW PRESSURE UP TO 500 Pa

REINFORCEMENT SUPPORT
LONGEST SIZE OF | DUCT | LONGTUDINAL | oo TvPE ROD SIZE| GAL. |SPACING
DUCT (mm) GAGE | CONNECTIONS (mm) | ANGLE (m)
0-300 G 26 | PMTSBURGH - - ] 25x25 | 2.4
* T
325 - 450 G 24 | PITSBURGH A24 | o i%oega 8 25425 | 2.4
* T
475 - 750 G 24 | PITSBURGH €24 | w1y _ 172600 8 25x25 2
* T
800 — 900 G 22 | PTSBURGH D22 | o i%o4g0 10 25x25 2
* T
950 — 1050 G 22 | PITSBURGH E22 |up 1 1/8%1800 10 40x40 2
* T
1100 — 1350 | G 20 | PMTSBURGH F20 | ap = 1gtouga 10 40x40 18
W18 | *T14 ANGLE REIF.
1400 — 1800 | G 18 | PMTSBURGH FiRop | H= 157 x 20 GA 12 40x40 18
+ +HBX1%% 3/16"
J 18 | T4 ANGLE REF.
1800 — 2130 | G 18 | PTSBURGH F+Rop | H= 27 x 20 GA 12 40x40 18
+2" x2" x 3/18"

— TABLE BASED ON SMACNA DUCST CONSTRUCTION STANDARD
— CROSS BREAK OR CROSS BEAD DUCTSIDES 480 mm AND LARGER

|$|
H
|

T-12 T-14 T-1
STANDING S ANGLE REIFORCED DRIVE SUP

RECTANGULAR GALVANIZED STEEL DUCT CONSTRUCTION

——RETAINING ANGLE

UNDERWRITERS LAB'S LISTED FUSIBLE LINK

FIRE DAMPER, L LAB'S LISTED

——TAG. TRANSFER AR GRILLE

——PUSH FIT FIXING

——ROCKWOOL

TRANSFER AIR GRILLE
WITH FIRE DAMPER

._.._.
GALVANIZED
SHEET META—T—— VOLOE DAMPER
DUCT WORK

(SLIP-ON TYPE)

FIXING
SCREWS

S
NN
S

e — PRI RARRRRS,
INSULATION

25mm THK, INSULATION
(IN CONDITIONED SPACE)

QUADRANT

MOTOR DRIVE

GALVANIZED SHEET
METAL DUCT WORK

GaLv. SHEET VOLUME DANPER
METAL EDGE
(SUP-ON TYPE)

END VIEW

TYPICAL MOTORISED VOLUME DAMPER
INSTALLATION DETAIL

GALVANIZED
SHEET METAE—1——
DUCT WORK

FIXING
SCREWS

/|

MANUAL
VOLUME DAMPER
(SUP-ON TYPE)

S
RN
S

25mm THK,

e
wSuLron ——PRXCCRKKIRIRARRRA

25mm THK, INSULATION
(IN CONDITIONED SPACE)

QUADRANT

)
%

GALVANIZED SHEET
METAL DUCT WORK

MANUAL
o, sveey S} —— o oween
END VIEW
TYPICAL MANUAL VOLUME DAMPER

INSTALLATION DETAIL

RODOF TOP EXHAUST
FAN MOUNTED ON
NEOPRENE GASKET

PREFABRICATED CURB
WITH INSULATION

i

V)

J

COUNTERFLASHING

ROOFING
V4 |

wOoD NAILER
ROOF FLASHING

2% %%

]

Y

METAL DECK
CONCRETE ROOF SLAB

DAMPER

ROOF EXHAUST FAN DETAIL

=3

FLEXIBLE CONNECTION —

40x40 ANGLE SUPPORT:

A
7
7
7
7
7
7
7
%

NNNNNNN AN

-TRANSITION PEICE
|—ACCESS DOOR (A STANDARD SIZE
1 810x810 OR LARGER) FIRE RATED

RUBBER IN SHEAR

RECTANGULAR S.A

VERTICAL INSTALLATION OF

AXIAL FAN

SIDE OF LINER MUST
FACE THE AR FLOW

_|D:n.._. JOINT

D= Cyclone Diameter

h= Height of the smoke inlet
d= Diameter of smoke outlet

G= Diameter of conical shape
B= Width of smoke inlet

C= Height of conical section

A= Overall Height of cyclone

H= Height of the cylinder section

S= Protrusion length of smoke outlet

AT TOP OF AVOID
RAIN FROM ENTERING

METAL SCREEN
FRAME

ANGLE IRON REINFORCING
WHERE REQUIRED

FLASHING DETAILS

EXHAUST PIPE—

WALL SUPPORT

TRAPEZE SUPPORT

TYPICAL DETAIL FOR INSULATED DUCT
PASSING THROUGH WALL
(SAME _FOR UNINSULATED DUCT)

45 DEGREE ENTRY ¢=45"

TAP BRANCH

B — 2"x1"x14" GAUGE RETAINING ANGLE

C — 1/4°-20x 3/4" ROUND HEAD STOVE BOLT 12" ON CENTER

D - buct
E — DAMPER SLEEVE 18 GAUGE FOR DAMPERS NOT

FOR VERTICAL DUCT OPENINGS DETAILS ARE SIMILAR
EXCEPT THAT SPRING LOADED FIRE DAMPER IS
USED (SEE SPECIFICATIONS)

EXCEEDING 36"W OR 24°H 14 GAUGE FOR DAMPERS

LONGER THAN 36°W OR 24°H
F — UNDERWRITERS LAB'S LISTED FUSIBLE LINK
G — FIRE DAMPER, UNDERWRITERS LAB'S LISTED
H — BREAKAWAY CONNECTOR, "S® SLIP AROUND DUCT
J — ACCESS DOOR
K — CAULKING, MINIMUM 1/4%, MAXIMUM 1/2"

FIRE DAMPERS

'—ELECTRIC MOTOR
FAN HOUSING

FLEXIBLE CONNECTION AS \;
PER STANDARD DETAIL

FAN

DETAILS OF INSTALLATION OF AXIAL FLOW FAN

COMBINATION FIRE/SMOKE DAMPER DETAIL

A Py
J— TOP_VIEW bR
ALTERNATE FOLDED ANTIVIERATIIN
CORNER VALVE
CAP AT TOP AVOID
_ﬂr i \Iﬂﬂ_ N s I RAN FROM ENTERING
] MOKE OUTLET
o -y AR e 7
EDGES 10 BE. COATED L J
No. | LINER INTERIOR SMOKE INLET _
PINS WIDTH WITH ADHESIVE il_lu” ,
1] 8" dn R In FILTER DRIER— SIGHT
2| o g e B, ‘ ‘ |
w MNHN” COVERAGE OF ADHESVE DRAN VALYE \—teE cap FLEX CONNECTOR CATALYTIC CONVERTO
5 41°-52° Wu ]
6 53"—84” FLEXIBLE STEEL PIPE CONN ]
7 ss-78. SUGGESTED SIZING FOR .._.w_.mnﬂ Y - mqaz/ =
8 77°-88" SUPPORT OF 12 FT. OF DUCT
9 89"—100
DUCT SIZE ANGLE ANTIVIBRATEIN NOUNTING GENERATOR
MAXIMUM SPACING FOR FASTENERS INTREVALS —— - - - BIN FOR DUST COLLECTION SET
36" x 18" | 11/2°x 1 1/2" x 1/8 VIRATIN ISOLATIRS WITH SEALED JOINT & vl
DIMENSIONS 4 x 24 | 11/2°x11/2" x 1/8° STV FIRLEVEL ELETTIN WNV
VELacHTY * 60 x 30" | 11/ x 1 /T x3/6| e Nt \ (o RO ) R
A B c E
60" x 60" | 11/2° x 1 1/2" x 1/4" —
0-2500 FPM 3 12 P 18 or 2° x 2" x 1/8"
2501— 6000 FPM 3 & o | e OVER 60" — INCREASE ANGLE SIZE AS
* UNLESS A LOWER LEVEL IS SET BY MANUFACTURER OR LISTING AGENCY REQUIRED FOR SPACE & DUCT SIZE. FRONT VIEW
ENGINE EXHAUST PIPE DETAIL
TYPICAL DETAIL OF DUCT LINER INSTALLATION RISER SUPPORTS—FROM FLOOR MOUNTING AND CONNECTION DETAIL CYCLONE FILTER DETAILS GOOSE NECK
-
TYPICAL MASONRY
_|mx1>zm_oz BOLT |Z|
A 8 SUPPORT RODS FROM ROOF STEEL
._“s. LT I IN AN APPROVED MANNER
ROOF SLAB .& o
_ BLOGK WORK E VIBRATION ISOLATOR
I H Vg H NOUNTS
GALVANIZED:
° WALL FULL THREADED T L ROCKWOOL
ROD L=1/4 W, 4* MIN. \|
STEEL ANGLE: GALVANIZED STEEL SLEEVE
wrnso—2t-4 >NC 4l R S RRRRRIRR L RRIRIRS ] W (] u
TV
FLEXIBLE CONNECTION AS 4
oo e ﬁ GALVANIZED SHEET METAL DUCT WORK CLOSE OPENING PER STANDARD DETAL =T
SUPFORT NUT \ \ CLOSE OPEN (. BN
ACCESS DOOR (| 3
FIRE_DAMPER ACCESS)
ANGLE BAR
. e e TR
5 A R R R R AR FLOW AR FLOW i
N\ IRON ANGLE WELD AT ALL N § § / ﬁ
POINTS OF CONTACT 25mm THK. INSULATION DAMPER MOTOR IREAKAWAY DUCT CONNECTION
(IN CONDIIONED SPACE)
o TYPICAL MASONRY BLOCK WORK WALL SYMBOLS: NOTE:
EXPANSION BOLT
Lanll A — WALL DAMPERS SHOWN ARE FOR HORIZONTAL DUCTS.
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L_PROTECTION DECORATIVE
STEEL TUBE

LOW LEVEL REGISTERS
DETAIL

E=EE==

i —

ANTI-VIBRATION PAD

OUTDOOR UNIT DETAIL

TYPICAL MASONRY
_umx_#zm_oz BOLT

._... LN noee P <<.. S O e th e ..+
e o L, Y . LA (S B | N
[ |
ALL THREADED ROD—— —STAINLESS STEEL
PLENUM SUPPORT WORM DRME CLAMP
OR NYLON STRAP
(PER SPECS)
~ACOUSTIC FLEXIBLE AL A%,
ANGLE BAR b | puct, max. LENGTH ’, %
PLENUM SUPPORT LT LR 1500" mm. AN\ e /¥
% %
% 50 0 %
%
2
PLENUM BOX WITH 5 %
15mm THICK INTERNAL [/ E %
DUCT INSULATION Z of %
BOARD 32 Kg./M 2 ul %
] % H> ”
2 % Z Z
7/,77] ) [, Y
0 & %
BLANKET INSULATION LIRS
WITH SEAL %

FALSE CEILING

BLANKET INSULATION WITH
VAPOR SEAL

MANUAL VOLUME DAMPER
WITH LOCKING QUADRANT

STAINLESS STEEL
WORM DRIVE CLAMP
OR NYLON STRAP

SLOT LINEAR DIFFUSER

LINEFAR SLOT DIFFUSER DETAIL

TYPICAL MASONRY

_BLANKET INSULATION WITH

_lmx_u>zm_oz BOLT VAPOR SEAL
T Lo .. F . 4
e WO S T
1
SUPPORT BEND
R0
STAINLESS STEEL ",
WORM DRIVE CLAMP &
OR NYLON STRAP 1%
2

ACOUSTIC FLEXIBLE-
DUCT, MAX. LENGTH
1500 mm.

ALL THREADED ROD
PLENUM SUPPORT

DucT

AT ST T

AR

[ N\J SUPPLY
2,
.,
%/

Q

e
MANUAL VOLUME DAMPER
WITH LOCKING QUADRANT
STANLESS STEEL (WHERE REQUIRED)
WORM DRIVE CLAMP —FLEX
OR NYLON STRAP Z R= OR DA
4y, Z USE SHEET METAL
== 90" ELBOW
==
BAR GRILLE =2 7 50x50mm ANGLE BAR
=- PLENUM SUPPORT
7
7T 2/ A———————— PLENUM BOX WITH 15mm
THICK INTERNAL DUCT
BLANKET INSULATION 1 INSULATION BOARD 32 Kg./M3
WITH VAPOR SEAL " |. |

SIDEWALL BAR GRILLE DETAIL

TYPE INSERT

1/4" DIA. THREADED ROD

g e
[

> Fan moTorH]
AR FLOW

pucTt w

_r_zczm FAN NOT EXCEEDING “FLEXIBLE CONNECTION

100 LB IN WEIGHT.

INLINE FAN SUPPORT DETAIL
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NATURAL GROUND LEVEL

NATURAL GROUND LEVEL
A 2 DOUBLE HUB UPVC
\ 25 Ry
3 K 4 F 150 600 150 Y _FITTING
7 i _ ] UPVC
N I I~ N INET
N i PAVEMENT LAYERS OR SOIL 7 - o .,. m @
PAVEMENT LAYERS OR SOIL. # L ‘ a . B
< 4 - A ¢ a - a R A )
. . “ ) & ‘ 1 . & <
5 SRR ‘I . ¢ g 3
9 B < - 3 VARIABLE <« 4 4 9 L4 PEE « VARIABLE m —
<4 Y e, . PIPE COVER (min. 80cm) « . 4 ‘a S PLAIN CONCRETE
. 4 . ) J
. . VR § > VA 5 o @(%M % SIDE INLET 1.
S - . . Ew SELECTED COMPACTED FILL & BACKALL A~ , 4 T4y ! 0% _\ . 1" ... 45 BEND UPVC
7 I T R - - .
SELECTED COMPACTED FILL & BACKFILL . 4 LI BY LAYERS OF 20cm MAX THICKNESS e . L. 2 4 ° I; Tl =rs _—
BY LAYERS OF 20cm MAX THICKNESS e < . N CEN 2% 3 g <= ke
i i —
] 90 BEND UPVC
15 \ q - —
15 PIPE CROWN LEVEL 2 i
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