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Where
PI = Indicated mean effective pressure
(kg.F/m2)
L = engine stroke ( in meter )
A = Piston area ( or cylinder area in m2 )
N = engine speed ( revolution per minute )
n = Number of cylinders
I1=3.14
R = piston radius ( in meter )
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Specific Fuel Consumption ( S.F.C.)

kg of fel/hour
| .HPIinKW

GSEC vy e

kg of fel/hour
| .HPInHP

(SEC. )=
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e al)

=A,0 _YV,0= B.HP=1HP-FHP -)
KW YA

kg /h 4= Fuel consumption -V

kg/kw. Y4/9= Specific Fuel consumption
h

ke/kw. h +,¥) =

Q-
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B.HP/I.LHP = Mechamical efficiency -Y
x 100

Of VYV, ¥ =V x YV,0/Y4 =
= Indicated thermal efficiency -¢

I.LHP(watts) / Kg of feul/ sec.X.ev}*100}

X(\~W Xi°XQIVW~~X\~VX\‘V,°)=
\..

0hKYY,V =

S @
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Q. =mc(t, —t, )watt X
Mess of Fuel used / second x C. V. Watt
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W = .

Heat Elow to cooling water
Where m= Flow of cooling water kg/s

C= Specific heat capacity for water = 4187
J/Kg. C.

t,= entry temperature of cooling water

t,= leaving temperature of cooling water

0.9
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_ BHP

77 = —_—
meeh  |HP
P,.LAN_n
constant

|.HP =

P, =540.000 N/m2

54000 % 0.4 x 11(0.1)> x 258

“1HP = 14.63kw
2 %1000 x 60
JINT 211 x258x0.8x 47 x9.81

B.HP = B Lol Sah A gl A P

constant 60 x1000
Nvech = Zeal = i =0.6811=68.11%

|.HP 14.63
v |.HP _ 14.63x1000x3600 _ () L oo

kgfuel /sec.xcv.  3.2x45000x1000
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Energy balance in one cinut : 4881 A )\ ,ad ol 3

Energy input/min
Kg Fuel/min X C.V.=2.4%x 106 100
-To useful work
B.HP x 60
YE, Y =Y. ¥ xo84A="s X Ve x 9,410

-YTo cooling water

Mec ( t2-t1(
10,Ye =V % Y10,8 =YA X ¢§VAY x Y,Y
-YTo the exhatist and radiation

= ¥ X VEFT,Y = F10,4 4+ 08A— YE. =
XWS.

Total Xl Sy R Ve £ Voo x Y,¢
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Ao 5

%dz =%(8.09)2 _ 62cm?> = 43| glacy) adada dalca
2000 FAAY 5 L S

T><3=3OOO =M,4.9£‘uﬁiw al) g gl das

= uSall dal 3

AxXL=62x12.7=7874 cm3

Mﬁ\uédﬁbiﬂ\#jw\ e X M\h\j\:ﬂjuﬂh\j\g\e»
A X L X Nc¢c=

— 62x12.7x3000
1000

= 2362Litres
= LwSal) de
BNk

2x12.7x200
100

= 508m/ min

= gl Jgha [ el Ay
ol

88.9
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LHP= Z—(5.5)

‘= 1o =64.6HP

P xLxAxN.n Tx19%x71x1540x% 40

2x60xconst. 2

77 mech ~—

~BHP =1.HPx7_ =64.6x
100

Lo
D

x 60x 75

B = sl Uk / el [l s

|.HP

504 _ 55.84HP
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48.0.1) 2

»

e
1+18=19:1 = (wSall Ao

sweptvolum e(V,) + displacmen tvolume (V) =14V, /V. =1+(120x15)/100

sweptvolum e(V,)
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Thermal = B x 100

Thermalene rgyoffuel

C.V.)=10000 K. Cal/kg ) 585l 4 ) i dadl

B. HP =1. HP

Ny, = 0.30
kg/Litre *,A° = 3424l 4aUs
K.cal =427 Kg.m of work
Or
B.Tu =778 Ib.ft ) M A s b AR O
100 F.C.x 10000 x 427
Fuel Consumption ( F. C.) =0.21 kg/hr
( -.Specific Fuel consumption ( S. F. C)= 2748 " kgHP el
.kg/HP. Hr ¥,¢ = 25 :
(Fuel Consumption (Litre/hr)=——— = 0.225 Litre /hr
0.85 N .
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[ aaS +,VY 268l ABUSg anS [ (s ollS gbS Yo us
gt
J Al
20 e 1 x 75 x 60 x 60
100  F.C.x10000 x 724

Fuel Consumption = 0.316 Kg / hr

7 0.316 ;
Fuel Consumption= P U0 LA

T Q=
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	10- الكفاءة الحرارية :
	
	
	استهلاك الوقود :
	
	
	
	
	
	
	تأثير التحميل على الكفاءة :-
	
	مثال :
	
	
	12- الاتزان الحرارى لمحركات الاحتراق الداخلى :-
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