Palestine Polytechnic University

College of Engineering & Technology
Mechanical Engineering Department

H.V.A.C. Engineering

Design A Mechanical Systems
For A Social Building In Hebron

Prepared by:
MUTAZ DWEIK

Supervisor :
Dr. KAZEM OSAILY

Hebron , Palestine
April 2018




MECHANICAL LEGENED ]

~— A A A A__A__ANA_AN__A___J

GALVANIZED STEEL WATER PIPE

/
(
\
\

FLOOR DRAIN (SIPHONE-TRAP) I @ wM WATER METER
FLOOR DRAIN (JUNCTION BOX) =223 WATER METER BOX
(WMB)
CLEAN OUT X GATE VALVE
ROOF & BALCONY DRAIN Z NON RETURN VALVE
SEWER MANHOLE —
odH) FLOAT
RAIN WATER MANHOLE I 8mm GAS SHUTOFF VALVE
(RWM)
FIRE HOSE CABINET —_——— G.S.P COLD WATER SUPPLY
EXHAUST FAN G.S.P HOT WATER SUPPLY
UPVC DRAINAGE PIPE —_— — CITY MAIN WATER PIPE
\. 7

POLYETHYLENE COLD WATER PIPE

—

@2" UPVC DRAINAGE PIPE

(

POLYETHYLENE HOT WATER PIPE

?4" UPVC DRAINAGE PIPE

COPPER GAS PIPE INSIDE
20MM P.V.C PIPE

?6" UPVC DRAINAGE PIPE

COLD WATER PIPE

©4" UPVC VENT PIPE

HOT WATER PIPE

GAS COLLECTOR

HOT WATER RETURN PIPE

WATER COLLECTOR

IRRIGATION PIPE

FIRE FIGHTING WATER PIPE

WATER PUMP —_ F
FREE DISCHARGE PIPE VENT PIPING
CONDENSED PIPE _ REFRIGERANT PIPES
GAS CABINET DRAIN LINE
FINISH ROOF LEVEL DRAIN POINT

FLOOR DRAIN

WATER PUMP

CW and HW collector

VENT COWL

WATER COOLER

. oY
m >

GULLY TRAP

— A A A A A A A A A A A A A

[ TABLE OF CONTENTS }
rDrawing NurnberI Drawing Title I Scale
MO0 I Table of Contents I NTS
MO1 I Mechanical External work Site Plane I 1/100
MO2A I Ground Floor Drainage layout I 1/100
MO02B I Ground Floor Drainage layout I NTS
MO03 I First Floor Drainage layout I 1/100
MO4A I Second Floor Drainage layout I 1/100
MO04B I Second Floor Drainage layout I NTS
MO5 I Third Floor Drainage layout I 1/100
MO06 I Fourth Floor Drainage layout I 1/100
MO7A I Ground Floor Water layout I 1/100
MO0O7B I Ground Floor Water layout I NTS
MO8 I First Floor Water layout I 1/100
MO%A I Second Floor Water layout I 1/100
M09B I Second Floor Water layout I NTS
M09C I Second Floor Water layout I NTS
M10 I Third Floor Water layout I 1/100
Mi11 I Fourth Floor Water layout I 1/100
MI2A I Ground Floor Fier,Gas and vent layout I 1/100
M12B I Ground Floor Fier,Gas and vent layout I NTS
M12C I Ground Floor Fier,Gas and vent layout I NTS
M13 I First Floor Fier,Gas and vent layout I 1/100
M14 I Second Floor Fier,Gas and vent layout I 1/100
M15 I Third Floor Fier,Gas and vent layout I 1/100
M16 I Fourth Floor Fier,Gas and vent layout I 1/100
M17 I Roof water layout I 1/100
M18 I Roof Rain water Drainage layout I 1/100
M19 I First Floor HVAC System layout I 1/100
M20 I Second Floor HVAC System layout I 1/100
M2l | Third Floor HVAC System layout 1 1100
M22 I Fourth Floor HVAC System layout I 1/100
MD1 I Mechanical Details I NTS
MD2 I Mechanical Details I NTS
MD3 I Mechanical Details I NTS
| MD4 I Mechanical Details I NTS
Date: PALESTINE
2/04/2018 POLYTECHNIC UNIVERSITY
Drawing Scale:
College of Engineering

NTS

Drawing No.

MoO)

Department of Mechanical Engineering

H.V.A.C. Engineering

Designed AND DRAWN By:
Mutaz Dweik

Supervisor:
Dr. KAZEM OSAILY

Project Name:

Mechanical Systems
for Headquarters Charities
building in Hebron

[ ABBREVIATION

)

DESIGNATION

:

DESIGNATION

VENT PIPE

AIR CONDITIONING

RAIN WATER PIPE AFC

ABOVE FALSE CEILING

DRAINAGE PIPE EF

EXHAUST FAN

WATER PIPE FC

FALSE CEILING

[ | | | )
[ | | | )
[ ] ] ] )
[ | | | )
[ ] ] ] )
[ o | oo [ o | ameme )
[ ® I BLECTRICAL WATER HEATER I 1w I HosE BB ]
[ FA I FROM ABOVE I HWS I HOT WATER SUPPLY )
[ TA I TO ABOVE I HWR I HOT WATER RETURN J
[ o™ | mmemmeroe | a0 ] werce )
(N I S s )
[ FB I FROM BELLOW I MH I MANHOLE )
N ISR B T
N R S CEr
[ QTY I QUANTITY I RC I REINFORCED CONCRETE )
D T G )
I [ r [ e )
( ) ) ) )

8

FIRE EXTINGUISHER

FIRE HOSE CABINET

EQUIPMENT SCHEDULE:—

CAPACITY ESTIM.
REF. DESCRIPTION LOCATION QrY (L/S) POWER (KW) NOTES
(EACH) (EACH)
B1 BOILER Mechanical Room 1 101.3 KW 1.0
PHI & — . ONE SET) ONE DUTY
PHo é‘:ﬁmﬁoﬁ"yﬁ,ﬁp Mechanical Room 2 | 182 m3/h, 3.3 bar 10 f)NE srmnm
PW1 & ] 464 /s 10 (ONE BOOSTER SET) WITH PRESSURE
PW2 DOMESTIC WATER PUMPS Mechanical Room 2 16.7 m3/h, 3.3 bar : VESSEL & CONTROL PANEL
PF1 & | FIRE FIGHTING MAN PUMP [\ . o 1 1.0 L/S, 400 Kpa 1.0 (ONE SET)
PFJ FIRE FIGHTING JOCKEY puMp | “ecnanical Room 1 0.4 L/S, 450 Kpa 05 WITH CONTROL PANEL
PSUB! & (ONE SET)
SUBMERSIBLE PUMPS Mechanical Room 2 1.0 L/S, 80 Kpa 0.5 WITH CONTROL PANEL (FOR Water over
PSUB2 AN
PW1 GREY WATER PUMPS Mechanical Room 2 | [1.0 L/s, 80 Kpa 05 ‘('2#: ggm%oﬁ_"lmﬂ (FOR GREY WATER)
PW1 MAKE UP WATER PUMPS Mechanical Room 2 | [1.0 L/s, 80 Kpa 05 E?g& EggPF&mgH H:SNJ,E%R Pmﬁ(")

@ EXHAUST FAN SCHEDULE
AIR VOLUME FLOW|MOTOR POWER[SOUND dba |POWER SUPPLY
MARK NO. ASSEMBLY TYPE ws) (WATTS) o3m (V/PH/HZ) QUANTITY| REMARKS
EX.A.F-01 [ WALL MOUNTED EXTRACT FAN 61 16 45 220/1/50 8 KITCHEN
EX.A.F-02 [ WALL MOUNTED EXTRACT FAN 25 15 38 220/1/50 24 TOILET
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N LIST OF Grey Water manholes :—
SA%Y :
'$$$$$$$$$$§ IS é FL20.30 Manhol NO.| Top level (m) | Invert level(m) | Outlet level(m) | Depth(cm) | type Diametergy | Cover type
INISISNNNG
PNIINININING _ .
'§$§$§$§$§$§'§/ MH 1 0.30 -0.80 -0.45 50 Circular 8ton 60 cm Concrete
/ (3
$§$§$§$§$§$§'4’ MH 2 -0.30 -0.87 -0.52 57 Circular 8ton 60 cm Concrete
ORAANAS
~'§$$$? MH 3 -0.30 -0.945 -0.595 64.5 Circular 8ton 60 cm Concrete
2
@ [/ MH 4 -0.30 -1.155 -0.805 85.5 Circular 8ton 60 cm Concrete
MH 5 -0.30 -0.80 -0.45 50 Circular 8ton 60 cm Concrete
é F.L.=-0.45 N A PSP TT MH 6 -0.30 -0.88 -0.53 58 Circular 8ton 60 cm Concrete
e )
«?A&vﬁ\;& ) = MH7 | -0.30 -1.00 -0.65 70 Circular 8ton 60 cm Concrete
f § 4¢—C'F'L'=+18'75 \(2/5-?2\" K MH 8 -0.30 -1.1 -0.75 &0 Circular 8ton 60 cm Concrete
f 5 I MH 9 -0.30 -1.55 -1.20 1.25 Circular 8ton 125cm Concrete
S X MH 10| -0.30 -1.55 -1.20 1.25 Circular 8ton | 125cm Concrete
S MH 11| -0.30 _1.55 -1.20 1.25 Circularton | 125¢m Concrete
\)« g
[\\/< \//\
}y ? LIST OF Black Water manholes :—
o & g ManHoINO.| Top level (m) |Invert level(m) | Outlet level(m) | Depth (cm) type Diameterg | Cover type
¢ f MH 1 -0.30 -0.80 -0.45 50 Circular 8ton 60 cm Concrete
9 (9 . MH 2 -0.30 -0.88 -0.53 58 Circular 8ton 60 cm Concrete
7 RRRIAR a .
0} L T/ .
5 \;s, & +0.004FL I MH 3 -0.30 -1.075 -0.725 775 | Circular 8ton 60 cm Concrete
=
4 32 MH 4 _0.30 124 20.89 94 Circular 8ton 60 cm Concrete
] MH 5 -0.30 -0.80 -0.45 50 Circular 8ton 60 cm Concrete
AN LIST OF Rain(Storm Water) manholes :—
e 7 s )
N CMANKS . ' Manhol NOJ Top level (m) [Invert level(m) | Outlet level(m) Depth (cm) typ C D lameter(b Cover type
Free Discharg? S5 b» § 2 MH 1 -0.30 -0.80 -0.45 50 Circular 8ton 60 cm Concrete
T %ﬁ’ MH2 | -0.30 -0.86 -0.51 56 Circular 8ton 60 cm Concrete
m
MH 3 -0.30 -0.80 -0.45 50 Circular 8ton 60 cm Concrete
— i MH4 | -0.30 -1.02 -0.67 72 Circular Ston 60 cm Concrete
/ $§$§’s ¥ MH 5 -0.30 -1.14 -0.79 84 Circular 8ton 60 cm Concrete
(AN e
. ‘gggggg e MH 6 -0.30 -1.21 0.86 91 Circular 8ton 60 cm Concrete
/ """‘ 5.6600 1
; SSSSSSNON: ‘ Mechanical _
/ "“"" MH 7 -0.30 -1.55 -1.20 1.25 Circular 8ton 125cm Concrete
MAIN MUNICIPAL WATER NETWORK 4° o NN "&" ~O0OMm
\yL S5 N8 MH 8 ~0.30 _1.55 _1.20 125 Circular 8ton 125cm Concrete
) Staircase Roof _é F.F.L.= +21.75 '
LIST OF Water Pipes :— LIST OF Water Vents Stack
Roof Floor Gb .F.L. =+18.75 Pipe NO. | Type of Pipes and Diameter Vents NO.| Type of Vents and Diameter
1 04" FIRE FIGHTING RISER 1 04" STORM WATER
Third Floor % F.R.L. = +14.90 2 | ©2"HOT WATER RETURN 2 | 94" GREY WATER
3 02" HOT WATER SUPPLY 3 ?4" GREY WATER
Third Floor @ F.RL = +11.05 4 | @2" COLD WATER SUPPLY FROM ROOF 4 | 94" BLACK WATER
TANK TO COLLECTOR 5 04" STORM WATER
Second Floor % RRL = 4720 5 | 92" GREY WATER TREAT TO WATER CLOSET 6 | 04" STORM WATER
FEL = +3.35 6 02" COLD WATER SUPPLY TO ROOF TANK 7 04" STORM WATER
First Floor % 7 | @2" GREY WATER TO SAND ROOF TANK 8 | ©4"GREY WATER
- % FEL +0.00 8 @1" LIQUID REFREGERANT 9 04" BLACK WATER
round Floor
9 O1" GAS REFREGERANT
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LIST OF Water Pipes :—

Pipe NO| Type of Pipes and Diameter
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Hollow blockwork.
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Hollow blockwork.
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ESK Max. Structure Sump Inlet Min Outlet Min Outlet Pipe Total Oil Storage
Model Flow (gpm) ID (in) Depth(in) |Cover Depth(in)/Cover Depth(in) OD Dia(in) |Volume(gal)] Volume(Gal)
1.5 24 48 32 19 20 6 251 72
3 48 48 32 19 20 6 251 72
6 95 48 32 19 20 6 251 72
10 159 48 32 19 20 6 251 72
15 238 48 38 24 25 8 298 133
20 317 48 38 24 25 8 298 133
30 476 60 48 26 27 12 588 269
40 634 60 48 26 27 12 588 269
50 793 72 68 25 26 12 1199 426
65 1030 72 68 25 26 12 1199 426
80 1268 72 68 25 26 12 1199 426
100 1585 96 68 25 26 12 2131 758
110 1744 96 78 36 37 16 2444 988
120 1902 96 78 36 37 16 2444 988
130 2061 96 78 36 37 16 2444 988
140 2219 96 78 36 37 16 2444 988
150 2378 96 78 36 37 16 2444 988
160 2536 96 78 36 37 16 2444 988
170 2695 96 78 36 37 16 2444 988
180 2853 96 78 36 37 16 2444 988
190 3012 96 78 36 37 16 2444 988
200 3170 96 78 36 37 16 2444 988
225 3566 120 88 37 38 20 4308 2144
250 3963 120 88 37 38 20 4308 2144
275 4359 120 88 37 38 20 4308 2144
300 4755 120 88 37 38 20 4308 2144
Drawing Title: 955.00m SL
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