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s AL Al deUsiodt aaas-2

Ni=(2n/1).P;.1.Vs.107 , kwatt
Ni=(135/60).518.10°.1. 9.42.102.10°
Ni=11 kw
tbdl st all gyl 3
Mi=N;/Qr=N;/ (me.Cy), %
mi = (11) 7] (8.8/3600) .16350] .100 %=27.5%

Al Aluea

415 n=2000 Vmin o 552 4e 3w aie Ll 39 el g @ as ey
$Cldeal gl

i=6 cylinders

D=120 mm

S=130 mm

=15

me=9.8 gi/sec

Pi=12 bar

Pe=10.5 bar

Cy=42MJ/Kg

t glladll

o s EJA;ua}l;(aa.;-hdﬂ“l

glal g Al AU} aai-2

A oaall SulSeall g adll 5 ball 050 el aas =3
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gl el o gl Dl st —4

M‘wdi_)h‘)“'i_)mua)l;wmm_l
g= (Vot+ Vo) Vo =14V V,
Ve=(Vy &-1)
V=(n.D%4).8 =[n.(120.10°H%4].(130.10)
V.=1.47.10" m3
MEREW 4.‘!-0}
Vez (Vi e-D= (1.47.10/(15-1)
Ve=1.05.10"m*
sigdadl] Aol delUstnY) aaai-2
Ni=(2n/t).P.i.Vs.107, kwatt
Ni=(2.2000/4.60).12.10°.6. 1.47.10>.10°
Ni=176.4 kw
Ne=(2n/t).P..i.Vs.10?, kwatt
Ni=(2.2000/4.60).10.5.10°.6. 1.47.10>.10™
Ni=154.35 kw
D yall daad -3
=N/ Qr=N;/ (m; .Cy), %
i =(176.4)/( 9.8.10°.42.10°) .100 %
ni=42.86%
Ne = N,/ (m; .Cy), %
i =(154.35)/( 9.8.10°.42.10% .100 %
n=37.5%
Nm= Me/ Ni = Pe/Pi=Ne/N;
nm=154.35/176.4=10.5/12=37.5/42.86
ﬂMﬁS'?S%

kglkw.hr — 2@l Jadll o ol Dl naas —4
gi = m¢/ N; , kg/kw.hr
g1 =(9.8.10".3600) / 154,35 , kg/kw.hr
gi=0.2286 kg/kw.hr

97



aanay Al

de _pu vic Ne=75 kw 4icUaind <l ghau¥l b dol 3 el Gu5i o jaa
Pi=7.2 bar 4l ghuf J8) bl o gl Baalf of G sk n=2000 pm s
 M=81%  SailSaall 25350 ¢ S/D=1 o
:u._..uﬂ:;d‘
o gnalt ) ghand alagd agaas
rdadt
Ve=(m.DY/4).S  : aDall (o o joall 43 shaud ki 2as,
SD=1: dya
D=(4.Vs/ m)*>......(1)
Do Jaladl f._;;.“ 2285 K
Ne=(2nit).P.. ¥V, .. % 2)
Pe=1m.Pi=0.81.7.2=5.832 bar
P aad (2) o
V=(75.1000.4)/[5.832.10°.(2.2000/60).6]
V=1.286.10"m’
V,=1.286.107.10%= 1286 cm’ (cc)
dandd (1) Al 8 i gas
D=(4.Vs/ m)'® =(4.1286/ m)'"*
D=S=11.78 cm
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sdagd ) Al
b llanddl A b o8 ol d o & aa
me=5 kg/hr «Cy=42 Mj/kg N=16.12 kw
Cpw=4.186 kj/kg.hr «m\=10.9 kg/min
mex=125 kg/hr «(Tou-Tin)=36 k
(Tex-Ta)=300 k «Cpex=1.25 kj/kg.k
1o glladll
oAy gial Lt panig o janall Ay s 40 ) g ¢l sa)
S 3g) S paall o LRV o ja) ey Bl 1 4 Sy o Cpar Al
Kifsec,kw —a 5 ke Al § ) pall il agaaiy Ay el 453 pall 61 ad o
Waaie kg/30 min —s are <Yy S 30 min JU& 3 yaill cid 13 o8
g oAl ool Al Alee 3y Aualadh cilasd Jl oLAN e Y

1dadl

D toall o Y sl (e —1
Qt:Qe+Qcool+Qex+Qoi]+Qic+Qres
P aggl 3 e e danlill 5y el dpes -
QE:mf -CV s kW
Qi=5.(1/3600)kg/sec .42.103 kilkg
Qt=58.33 kw

e ee ) Upaial 5l RS —
Qe=N, =16.12 kw
el padl w i b s o Aadlall B sl S =
Qeoo=1My-Cpw-{ Tou-Tin)

Qeoot= 10.9.(1/60).kg/sec.4.186 kj/kg k.(36)k
Qeoor=27.38 kw
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fadadl e e B ganall 5l all ApeS —a
Qex:mex-cpex-(Tex‘Ta)
Qex=125(1/3600)kg/sec.1.25 kj/kg k.(300) k
Qex=13.02 kw

fed Jiadly Rialh aall Ll

- S 3l G Lgaaliag A5 el S Qu

a5 50 A e (3 SiaVT Casey datlall 5 jall A€ Qs

o33 (Sagh A8l agaad 8 JlieWG 35 A g dailial 5 el HeS Qe
D dsal e

QreS:Qt"(Qe'i'QcooI""Qex)
Qres=58.33-(16.12+27.38+13.02)

Qres=1.81 kw
b ol A gl 3 gaad Ay giall Canll am dia g
qe=(Qe/Q1)=(16.12/58.33).100%=27.63%
Yeoot=(Qeoot/ Q)=(27.38/58.33).100%=46.94%

Qex=(Qex/Q1)=(13.02/58.33).100%=22.33%
Gres=(Qres/Q)=(1.81/58.33).100%=3.11%

4 A & A A A
LRY bRy 7 vy >
Aga oy Ayl Py AyA o5
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Lse el ) e € 23 L S5y A0 el il g QO e 200 b
Sl 3 S Cigan (90 D shally oLl o3a cya dnll dad guing il B ol ks

K el Al A s ANS Lota LS dilide ol gind g ALEY il e

2
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Lad gr/hp.hr— 5 j%e L) silS 8 L - geuall 3 gaall SIS 5 EP.A

YEAR | HC | [¢l0) | Nox | PM™m
HEAVY-DUTY DIESEL TRUCK ENGINES
1988 1.3 15.5 10.7 0.60
1990 1.3 15.5 6.0 0.60
1991 13 15.5 5.0 0.25
1994 1.3 15.5 5.0 0.1
1998 1.3 15.5 4.0 0.1
URBAN BUS ENGINES

1991 1.3 15.5 5.0 0.25
1993 1.3 15.5 5.0 0.1
1994 1.3 15.5 5.0 0.07
1996 1.3 15.5 5.0 0.05
1998 1.3 15.5 4.0 0.05

ALEY ol o sl \gd ¢ paall Agjlad) cliglall dgaa 1 (4-2) A8, J ganl
EP.A A< 4l dles DSy S8 (po Badanall
Leadia LaS ALY § 4d8al J jall S jae (e Aatlill 4 Ll e glall o g0a e U
Ministry of Transport (MOT) aslldl Jil 5 ) 55 Leiis 88 Aabld il
sl atemall i i e e D Cunll 03 it (e Caagll catia il
Central Couﬁcil for Environmental Pollution Control 4yt <ol gLl ?Sulj
Al 5 55 e ety iy (CCEPC)
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YEAR | NMHC THC co | Nox | PMm
HEAVY-DUTY DIESEL TRUCK ENGINES
1987 - 1.3 15.5 6.0 0.60
1991 1.2 1.3 15.5 5.0 0.25
1994 1.2 1.3 15.5 5.0 0.10
URBAN BUS ENGINES
1991 1.2 1.3 15.5 5.0 0.10
1994 1.2 1.3 15.5 5.0 0.07
1996 12 1.3 155 4.0 0.05

Hydrocarbons(HC),regulated either as total hydrocarbon emissions{THC)
or as nonmethane hydrocarbons (NMHC)
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C ol S jaa aa Dl (340 20 3500 S »SI CO e
S8 HC e 5 s s 539 3l 5 3l S jae o Lo g3

Vehicl

Co HC NOx PM
e
: year
Weigh ma | me | -+ | mean | max | mean | = | mean
t X | an X
1986 12721 ] 062 | 040 |098 | 070 | — | —
= 1900 [2721| 062 | 040 | 072 | 050 | — | —
3
o | 1994 27|21 ] 0 | 040 | 072 | 050 Of 0.20
@ 0.1
8 | 1997 27|21 | 062 | 040 | 0.55 | 040 | | 0.08
2002 | — O_f — lo12| = | 028 | — | 0052
1986 127211 062 | 040 [ 126 000 | — | —
1992 | 271 21| 062 | 040 | 084! 060 | — | —
— [=1}]
B M| 1994 |27 21| 062 | 040 | 084 | 060 3| 020
18
N 10908 | 271 21| 062 | 040 | 055 | 040 041 0.08
2002 | — 056 — lowz| = | 030 | — | 0056
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g 92 38 ob | oy
Q
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32 Adae ol (50 COp (o0 0 panai Lo g Candi )} 1 0 55l IS yaa

" year co HC NOx HC4+NO | Particula
g X te
L%" 1996 1.00 - — 0.70 0.08
g 2000 0.64 4 0.50 0.56 0.05
R 2005 0.50 — 0.25 030 | 0.025
| 1996 2.20 — — 0.50 3
'6‘ @
12 §D 2000 | 230 2.20 0.15 - L
[a W
4]
2005 1.00 0.10 0.08 - —

Sl i Lgad T Saaall A ilal clliglall agas (4-6) ‘JJ Jdaaa
A ol g s gr/km — B ta 3 gy le Aldlal)

Carbon | Particulat | Oxides of | Hydro— Carbon
Vehicles dioxide e matter | nitrogen | carbons | monoxide
CO% PM% NO% HC% CO%
Petrol car
without 100 - 100 100 100
a catalyst
Petrol
cars with 100 23 19 42
a catalyst
Diesel
cars
without a 85 100 31 3 2
catalyst
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; Wi 3. Solarradiation passes
Some heal just cant Erwough the gases.
pass through and remains ; .
abmoesphere, adding ko the

overall ternperaturs.
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c, = L.O0S[kS kg k], 7 = 1.4 < .0.76
e

R=95T, =200 °K,n, =0.88,A =0.76
c, =165[m/s),u=218{m/s),r=0.87
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r-l
L l%

T, = Lo (g

[

1.4t
T, = -6%%%“(4.5 14 -~ 1y=155 879 'K

A ya S S5 jsie

Tm' - TU ?
10
7, =133 819 5 sggep
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TH.C
T, =—"(an o, — tan )

CP

T,.¢, 155,588 x 1005
Tuc, 0.87 X218 x 165

d:d.“ JJ:\éJJ:‘j)LCCJAJ

(tan or, + tan «,)],

= (.501

tan o, — tan o, =

Cﬂ

A=[l~
[ 2

R
A2un  0.76 X2 x 218

tan o, + tan &, = = 0.634
c, 165
@, =38° @, = 29.57° el o
Potad dilde S

B, =51.46°,8, =37.03°
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INDEX OF TECHNICAL TERMS

ENGLISH

ACCELERATION SYSTEM
ADIABATIC COMPRESSION
ADIABATIC EXPANSION

ADIABATIC PROCESS
AIR CONSUMPTION
AIR COOLED ENGINE
AIR FILTER

AIR FL.OW

AIR FLOW SENSOR
AIR POLLUTION

AIR/ FUEL MIXTURE
AIR/ FUEL RATIO

ALDEHYDES
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AROMATICS
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AUTOMOTIVE ENGINE

409

ARABIC
A

srall b Jimah ol
,’;L,gﬂ BEEFON

QFjl__g.si 220

sl el sl

ol sl il i
elally 2y & s

el op Blauaa

ol gell (Bo

o} sell 38 pebus

o sell gl

ol gl 5 38 g0 Jads

ol sl 3 ol Ay
Hamalyl

i e W oS 5
e aghs

S e S e

Ay Gl ) iy 530
e = pyWida A
PP K PR

'E__)L_}uéj_);.a
B




BARREL
BATTERY
BEARING

BIG END BEARING
BLLOW-BY GASES

BORE
BOTTOM DEAD
CENTER(BDC)

BRAKE (HORSE)POWER

BRAKE FACTORS

BRAKE MEAN EFFECTIVE
PRESSURE

BRAKE SPECIFIC FUEL
CONSUMPTION

BRAKE THERMAL
EFFICIENCY
BRAKE(THERMAL)
EFFICIENCY

CALORIFIC VALUE
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CARBON MONOXIDE
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CARBURATION
CARBURETOR
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CATALYST

CATALYTIC CONVERTOR
CETAN

CETAN NUMBER

CHAIN REACTION
CHEMICAL ENERGY
CHEMICAL REACTION
CLEARANCE VOLUME
COIL

COMBUSTION CHAMBER
COMBUSTION OF THE
FUEL

COMBUSTION PROCESS
COMBUSTOR
COMPOSITE CYCLE
COMPRESSION RATIO
COMPRESSION STROKE
COMPRESSOR
CONNECTING ROD
CONSUMPTION
CONTROL UNIT
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COOLING BLOWER
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COOLING SURFACES
COOLING WATER
CRANK

CRANK ANGLE(c.a)
CRANK CASE

CRANK RADIUS

CRANK WEB
CRANKSHAFT

CYCLE MEAN PRESSURE
CYLINDER

CYLINDER BLOCK
CYLINDER
BORE(DIAMETER)

CYLINDER HEAD
CYLINDER HEAD GASKET
CYLINDER JACKET
CYLINDER LINER

DENSITY
DENSITY
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DIESEL ENGINE
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ENGINE

ENGINE COOLING SYSTEM
ENGINE EFFICIENCY
ENGINE LUBRICATION
ENGINE PERFORMANCE

ENGINE-SPEED SENSOR
ENRICHING OF THE
MIXTURE

EVAPORATION

EXCESS AIR COEFFICIENT
EXHAUST GASES
EXHAUST MANIFOLD
EXHAUST MUFFLER
EXHAUST STROKE

EXHAUST VALVE
EXHAUST-GAS
RECIRCULATION
SYSTEM(EGR)

EXPANSION RATIO
EXPANSION STROKE

FEED PUMP
FILTRAION EFFECTS
FIRING ORDER
FLAME
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FLAME FRONT
FLAMMABILITY
FLOAT CHAMBER
FLYWHEEL
FOUR-STROKE ENGINE

FRICTION LOSSES
FRICTIONAL
HORSEPOWER

FUE PUMP

FUEL CONSUMPTION
FUEL FILTER

FUEL INJECTOR
FUEL TANK

GAS EXCHANGE
GAS SEAL
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GREENHOUSE GASES
GUDGEON PIN

HEAT BALANCE
HEAT CAPACITY
HEAT CONDUCTION
HEAT ENERGY
HEAT ENERGY
HEAT ENGINE
HEAT EXCHANGER
HEAT LOSSES

HEAT REJECTED
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CALORIFIC
VALUE
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INDICATED(THERMAL)
EFFICIENCY

INDIRECT INJECTION
ENGINE

INJECTION ADVANCE
INJECTION DURATION
INJECTION NOZZLE
INLET MANIFOLD

INLINE ENGINE
INTERNAL COMBUSTION
ENGINE

INTERNAL ENERGY
ISO-OCTANE
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KNOCK(DETONATION)

LEAD COMPOUNDS
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MARINE ENGINE

MEAN
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MECHNICAL EFFICIENCY

MIXTURE

MIXTURE FORMATION
MIXTURE STRENGTH

MUFFLER

MULTIFUEL ENGINE

NATURAL

NAPHTHENES
ASPIRATED
ENGINE
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NITROGEN DIOXIDE
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OIL SUMP
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PPM(PART PER MILLION)
PUMP INJECTOR UNITE

QUANTITY

PREIGNITION
RACK
RADIATOR
RATING

REACTION
RECIPROCATING PISTON
ENGINE

RECIRCULATION
RESIDUAL GASES
RETURN VALVE

RICH MIXTURE

ROCKER ARM

ROCKET ENGINE
ROTARY PISTON ENGINE

SEAL
SHORT STROKE ENGINE

SMALL END BEARING
SMOG
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SO0T

SPARK IGNITION ENGINE
SPARK PLUG

SPL.ASH LUBRICATION
STEAM ENGINE

STROKE
SUPERCHARGING

SWEPT VOLUME

TETRAETHYLLEAD(TEL)
TETRAMETHYLLEAD(TML)
THERMAL CALCULATION
THERMAL EFFICIENCY
THERMOSTAT

THROTTLE VALVE

TOP DEAD CENTER(TDC)
TOTAL VOLUME

TURBINE

TWO STROKE ENGINE

VALVE
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VALVE GUID
VALVE OVERLAP
VALVE SEAT
VALVE SPRING
VALVE TIMING

VAPOUR
VAPOUR RECOVERY
SYSTEM

VEE ENGINE
VENTILATION

VENTURI

VOLATILITY

VOLUME

VOLUMETRIC EFFICIENCY

WANKEL ENGINE
WATER COOLED ENGINE
WET LINER
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