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Ventilation

:(Mechanical Ventilation) 4SS 45545 -2
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Ventilation
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Ventilation
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Ventilation

(Ventilation Calculation) 453! clwa

:(Exhaust Air) (2s,kall) G sanal) &) sgdl Gla Y i
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Ventilation
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CFM Supply or Fresh = (0-85 : 0-90) X CFM Exhaust
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CFM supply or Fresh = (1.10: 1.15) x CFM Exhaust
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Ventilation
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Ventilation

:(Car Park Ventilation) <l 2l 45 545
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Ventilation

) 3oL elacly iluaall a8 o588 (33 )a Cgas die 5 (Smoke Detector) gl Gluase S i o4 -3
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CFM Ex = 650*4.5*10/1.7 | CFM Ex = 650*4.5*%6/1.7 4 sasall o) sl paS
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=14,625 CFM =8,775 CFM (Supply Air)
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Ventilation

(Engine Room Ventilation) <lS aall G & 4,545
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H

CFM = X CPxAT + Combustion Air

(cfm) 32a 5 (Cooling Air + Combustion Air) 4&_all 4 g¢3 4 32U ¢) 5¢l) 48 :(CFM) -

Barally Lalal) s (UK e Lple Jeasi g (Heat Dissipation) sasall (e daiall 350 jall 408 o(H) -
(Btu/min) 32s s

(0.071 b /) s shuits (100° F) & s ie el sl 4 +(p) -

(0.24 Btu/LBS/°F) s stasis =) sell due 5ill 51 jall :(Cp) -

Lailay 48 sl 85l a Aa 0 (oaall s elsedl 3u0n a0 (4 el 3ol Gl s (4 (AT) -
(18 to 20 °F) ¢ o) S

dalall cla Sl (e lgle diasiy a8l (3 s dlaal 4y glhaall ¢) 5¢ll 4S8 :(Combustion Air) -
J(cfm) Bas 5 Baaally

Lgd 4 ald zla Al (Combustion Air) 2685l 5 s dalaad glhadll o) sl (IS IY (1) Aasale
« IS Asbaall ) S5 5 (i (5 5bol) Asbaall 8 4% yiias

CFM =

pxCPxAT
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Ventilation
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Jac aly (K15 4 jall 4y 5] 2 5) e p2dius ¥ Uidle Ugd )l ol selle 3 il Jhai 48 jad) cailS 13 L
AU daiil) Al il g A g a5 o) sl sl Caill o) Jadl gally cilaie

A - Q(CFM)
\Y

(£t2) 523 53 A suunall ) sl A Jpaad e N Al Aalisa 3 (A) -
(CFM) 525 52 z SUSU (o gl Lilas &y guanall 48 2l 4 56 4 3301 61560l 448 2(Q) -
(400:1000 ft/min) o z ) 555 Anidll Gl JUA o) gl Joande yu (V) -

. (5) ol
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Ventilation

1l e 48 2 4 505 lesad Jlia
3,3 (FG Wilson) 48l & jae ler a9 | e 4.5 Leeldi)ly a0 e 71 Liabue & jme 4 2
Ad el o3e] 4 el il i slhadll 11600 Kva

:dall il glas
£ S A4y alad) = UK e a1 clild e Y
. S d S 3 3
R R SR L T

Total Radiated Heat: kW (Btu/min) | 151 (8587)
Exhaust Temperature: “C (°F) 465 (869)
Radiator Cooling ‘

Air Flow: m’/min (cfm) 1110 (392199)

Combustion Air Flow: m*/min (cfm) | 80.5 (2843)

CFM = ——2 + Combustion Air
px CP x AT
CFM = —2%7___ 4 2843 =30840 cfm ..ovvvvvvrern (1)

0.071x0.24x18
sl ks Ll
CFM = CFM Radiator Cooling + CFM Combustion Air Flow
CFM = 39199 + 2843 = 42042 cfm .......c....... (2)
(42042 cfm) (s sbed 28 all 028 4, 563 Ao 3 &) gl ApaS o S Aile Jeliy
A8l 4 5] 7 gl e S il S e LA 5l danadl o 5 pilie Jhai Y A8 jall culS 130
IS Lgtinline b pilae 4y 53 Ciladd Jae 23 o LN o) mdanad) e 5 puilae Jat 38 jall cuilS 13 Ll
Area=Q /v =42042/1000 = 42.042 ft* = 3.9 m’

(3.9 m®) 4alue 53 (Exhaust Air Opening) ¢/ sell coaud daé Jac o3y -

(3.9 m?) ialus 53 (Intake Air Opening) ¢! sell Jsa) dat Joe oy -

dalue 5S35 (50% Free Area) osbusl (e Jdslll dalis s o (Louver) S 5 a8 B -
Jalall 5 smnall ¢ 5 (3.9 X 2 = 7.8 m?) s sbasi a1l

Eng_mostafa84@yahoo.com / www.facebook.com/mostafa.khedr84




Ventilation

:(Caterpillar 2015) GUS (1o & aa dd 2 4 5¢5 Cluat b

Calculating Required
Ventilation Airflow

Engine room ventilation air required
for Cat engines and packages can
be estimated by the following
formula.

H
V{Dxcpx T

Where:
V = Ventilating Air (m%min), (cfm)

+ Combustion Air] x F

H = Heat Radiation i.e. engine,
generator, aux (kW),
(Btu/min)

D = Density of Air at air
temperature 38°C (100°F). The
density is equal to
1.099 kg/m? (0.071 Ib/ft?)

Specific Heat of Air
(0.017 kW x min/kg x °C),
(0.24 Btu/LBS/°F)

T = Permissible temperature rise
in engine room (°C), (°F)

(Note: Max engine room
temperature is 120°F)

©2015 Caterpillar
All rights reserved.

Note: If combustion air is supplied
to the engine through dedicated
duct work, “Combustion Air”
should be omitted from the formula.

Example:

The engine room for a 3412 DITA
genset has a Type 1 ventilation
routing configuration and a
dedicated duct for combustion air.
It has a heat rejection value of
659 kW (37,478 Btu/min) and a
permissible rise in engine room
temperature of 11°C (20°F).

Solution:
The estimated engine room
ventilation required for this
arrangement:

- 0] x1

V=r 659
+0] X1

L 1.099 x 0.017 x 11

V = 3206.61 m*min

Ve 37478
= T 0.071x0.24x 20

V= 109970.7 cfm

Page 3

4aS Gl slhas 5 (3412 Dita) & 5 (e a4 e 4y 5681 Jslae JUia ma sy i) JSill -
H=37,478 ) 4ie axdall 3 ) all LS ) Eua (CFM or V) 4iisedl 4D ¢l sel)
Cr=0.24 ) «¢lsell dae 5l 3, 5ally (R or D=0.071 lb/ ft?) ¢l sl 23S (Btu/min
dleal 4glladll ol sel) 4S5 (AT=20 °F) 40 ¢ samsall 3)) ol Sla 0 3585 (Btu/LBS/°F
Aiaf i) &y Al 4 50l Adua & g dliadic Lo 4ala dua 5 L (Combustion Air) &)Y
(1) odini s Hla A8 (ala dalaa (F) adls (L) sk
(CFM =109970.7) 4l o2a 43 5610 4 2 &) sgl) 40aS o Lian 5 Aldlaal) (ke aey -

by a5 Lglaladinl s el il s (Fans) ¢sloall oo donii Cagu 456l o adill ¢ 5all b 14k sl

(Commercial Kitchen Ventilation) & il flhall 453 (e Gaati Cogu Lagfy Lo sl

(ACH) 431 )k (e (331 43 lay § Jemia S
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