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9. YgTe1 531 (Spark Ignition) 21T 315761 579 (Compression Ignition) 33741 3 37X

(Difference Between Petrol Engines and Diesel Engines)

Fodo

UZIST (spark ignition) S5

ST (compression ignition) §577

g a9 U2 F FHE fAym e w2
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BN B © 9l 399 Weuod Hfted @i
HETTHT B 2
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35Y $uF 1 289 o2 =% T R E ™
BT 81 5HY wuEy fasv BF % SR S
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BH W SeEeE diF dER 9 78l w6 #

Ay we e faa =) A W A 9 %
SN T W 2| e Ve W Ay H

B fom e A 2

U W% ¥ FHad G G # TG99 F A ¢ oagr
e T899 &1 Hifed 9 ¥ $5e2 gW 4l
$ER & ®Y H soige fla s 1 g|ien | g
=1 fagmr Tmr T8 g 2

29 ] FeAe, HUiTEd a1 F I59 9199 1 974
249 & Wedor fag § wfie 29 & 0w 2 2
zafee fBrdl g Tl w1 aavrsar G99
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S 359 SAUEIFd T B % FE0 A
T | 599 F9 3 1

TR S &1 uA B9 9% W i 2 0w
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6. |ddred U (compression ratio) 5 ¥ 10 & | 7o Iﬂﬂ@’f CERIn] 12.1-51 22_.3&7!?'[?11 71359 2
S i w8 dited s ¥ g | fwfa g1 % HROT IS W A W A
aferh TEH W 2 F9 @ 2 qed 2 |
7. meﬁ(mmmmﬁ)?ﬁ?%l 7z &9 Tfa (AfHTd 3500 rpm) 5T 7

g | ddtes & g Afuwan T 7-15 91 d& Bral wﬂﬁ@éﬁmmmﬂmaﬁwmm

2 \
9. |Tud tM & W HCN WA 2 Trfte U At B4 & FRT T A F
e ¥ a1fiys heh WAE B SETIRA TSl 2
10. |39@ = geE wW B 2 Tfres ST Sfesh € | QaT e 2l 2
11. mmﬁwwawr@—r@ﬁmmmmwww—mmﬂfwﬁ
e 2 2l
2.10. 79 2XE18H (Gas Turbine)

it 2T T Y § T S £9 (heat engine) B € T ARpAEEAA o1 1 HAEA, T ¢
A ST F B 91 1 heating, T &I 1 TIAVSHT T TH FHOT FHT HHRATT gufteg 9 | @
o= Bt 9SSR 9ed (working fluid) 1 YeTE TTAR BIT Tedl €1 W ZTEET | FERE 7
< S5 1 7 @ B T W9 2XenE § 9 e €1 3R iRt werd 1 e a9 TE
machines ¥ B11 & S rotating elements 51 TfFATT THA=T Hi STt & Sl Sl $5H T posit
displacement &1 HWTQU'GW:I Biet %1 49 T ﬁ'ﬂ'&'@ﬂ'ﬁ D q& ¥ HIEs (compressor), Q&1
(combustion chamber) 91 @A B HEEIEED (compressor) 'af?a'TﬁﬁT e (compression), &1 &%
BYF &1 G a9 A 4 e &9 4 U product of combustion | 3= 97 H TEET =8l B 17
TSI ST 2 A AAF Fofl Ieq Bt ¢ WS, TR F R WA A @ ghfery e -
fafaa aif=% 911 (mechanical energy) 1 F5 T (T 2 foer) ddies 9o § =59 B Ay
T (e o fe) foga Se F Ser ¥ o w © ol faga S e g 2
g ZETEs 1 YA 92 e Uiat Wl B IR ¥ @ 2 o @) tfueRer g <taned @i o

' 9 (peak load) %1 9fd ¥ ¥4 fFU S {1 37 basic load F Yf HTH ST W= & WY A T T
%1 ITAN peak load Tt Tf o ferw fohan Sian 21 716 TaTed 1 &= 10 | 50 MW T et ¢ 16 2
2 TR W 39Em 2 & ol siifs, sifdmifea, waonee snft afiufem 1 9 eama o A
1 g B THe! Je (simplicity) 91 fo¥aEEta IR (reliable working), 8 FETE! (auxiliar
1 "EA1, 359 YA1S T (high rotative speed), FHI | o 991 TU&TFT FH G5 U9 WX i 5HET
sAfers wifeFd 91 A it AT F FROT peak load F foTT To® sugem gt 9 81 HEl-whel 19 6
base load % ferq +f s/ & o7 1 9 T § W T o (liquid fuels) 31T feFu SiTd g1 T’
e el WA foE ST € el 9 WHH T AU by product F FY ¥ Iuered B &1 3 9 (solid fuc!
pulverised & ¥4 # it s fohe S 2

2 11. 1 gXa1EA & 39T (Applications of Gas Turbines)
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U o A S I TR S 3 W A T N Y A w2, S g i a
D _;” 313;‘[ ; T e e H peak ioad i ‘{fci Al




e §9

37

zmmm mechanical drive Y89 ShHTATI

3, AN H XA (Turbo jets) F1 Y4 faran wman @ fored argar aifvss ofa aa wfys Far =
M T 2

4, 3eEA S B g =it & fou g ewama & wam R S 2

5. 9t & SErl ¥ propulsion unit % €9 § WM § AW 2

6. 161 T & H 9 a1 s faga e 1 ged ¥ fF s 2

7. siterdrarged ¥ o 9 TEEA F T F AE IWEW H oF F ¥AS FY 7R D

g, TPrkfEred 991 i WA e | o eEe % wan fEE S w2

2.12. TR@ CXAIgA (Simple Gas Turbine)

T ey fE TE YR & ZTEEA (constant pressure gas turbine) [ SAGE 3129 =k (Brayton
cycle) W F HTA %1 wfafshan YR 23@EA (reaction type turbine) 9l Aedr Tl a9 HItes (axial flow
air compressor) % T4 19 2XaTEA = fas 2.5  fewmn 1 81 915 UF HAUH=1 ga AwfT woll diish
(centrifugal or an axial flow compressor) # adiabatically HATAT 3-6 a1 (far9my gftfeafa & 10 98 %)
ﬁ%ﬁﬁm%,ﬁﬂ@wmx (combustion chamber) ﬂwm%aﬁs‘m (fuel) T2 g@ 9T IR
% F9 WM S WFF A (primary air) FE FA 2, N e & fore ek vt 26t 2, F WA w1 26
w6 T 24 % AR T4 | IS4 q9HE (M9 1600°C) fasfea e © o ww dm | afee T2 e
e ST 21 Wdifea s A ford FFsd 91 (secondary air) 81 W1 §, S T8 * fore AqH g
W"ﬁﬁ"ﬂ:ﬂﬂ?ﬂ%, annularspaceaw'%rff’fWﬁﬁ%ﬂm@ﬁ%%@ﬂﬁﬁ%ﬂ%mw#ﬁﬁﬁ?
FT B T 99HE 9 E E'l'ﬂl%‘l‘af"lﬁﬁ'ﬂ TSR TETOT (expansion) & IS motive power 3¢9~ et 21 39
TR ZXarEs # fasta omem 2 faerd At S w1 Suam ied wen § e © qd e faed
I H|

g 2T U self-starting machine 781 21 38 90 & fore = =1et f919 coming-in-speed ed &
T WX g1 $9 ST o qd, Jeld1 S €1 ZEEA Hi output % TTH 5 WewE Wel 39w F forg
ST FH SR R
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ﬂﬁﬂfﬂ an ﬁ-ﬂ’lﬁi E'EI'-ﬁ ! e (Comparison of Fﬂl_l!_'_-’llf_llkl and Two-stroke Engines)
et am fa-=re T & v firg Fren afend 2,2 9 fed o §
arferent 2.2~ erqute v fi- v gort ot qer

.

gee firg

gl g

{(4-stroke engine)

fa-wrm g

{2-stroke engine)

b

Fanniael =%

{"Taming

e -

moment)

gy § ¥F9E (Output

power by Wl!ighl ratio)

uw W v & - H g e §
wafs #F-ww @ S wE b
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1.

{(Valve Mechanism)
wrfis =R
wam

Efficiency)
B RRIEED TEA
{Volumetric Efficiency)

TATEL =R FHAW

v IFEA

wwET W e aten ¢ ow

A-dfen awa # a-vieeE gm R
B W W e g 72T
F1 4T HE o #

aes-T= dEvE § owwfEa feamA
wfes g 2
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zarn s wgeel 71
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(=) 2R ¥ Tevil wh AE-HE €
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T - v aiten #1 s
A @ smEEEm # St §
wifae-aTd ® e F o e
$1 Z2-7 F A SRaEn 0w 2
gFa-7=1 FEvaS T6 ¢ e W
s
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% Gl & fod vt ford v #
g7 (compactness) 3l 9m W g
wftrw 31

amrg w7 T f7m

fans
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i S fofo=r & wa W @ gE
N

Haw-T= 78 g 8
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¥ imﬂ?ﬂ?ﬁﬁﬁﬂ?mm(combusnom FraFT fofever & gmr 2 2, # #—
(a) o 3o (compression ignition) F519

(b) #Eo Hio (internal compression) 99

(c) 9=l <& {externally combustion) EER| (d) T #E AE
2. WS T H T F AT (ignite) B B
(a) T @ F 3W IO wF Z1 (b) ®ifea g F =3 @79z
(c) ST 1 g (d) &4 F4 g
3. SV 399 ¥ 399 1 229 B 2
(a) T4 M ERI (b) THfFzE 299 B

(¢) TE & fore wiifed o ¥ 3= amam gm0 () e faew M
4. T YA (S.1) 5F 3 T (cycle) W F FH F—

(a) for T (constant pressure) sk (b) fem 21997 (constant volume) 9%
(¢) €94 I (dual cycle) (d) E9# T (diese] cycle)
5. Hred T (C.1) 399 39 9% W %1 18 2—
(a) R arEaq (constant volume) 95k (b) 91 5k (dual cycle)
(c) et =% (otto cycle) (d) I 2@ (constant pressure) 9

6. T 399 ¥ TF f5FAT T (cycle) T BT 2—
@ffFEFMEFARMFFFATHA (b) a5 I-2F 299 55 * 15 97 3
O FIEF I FFFATF T (d) e F I0-2F 299 55 5 15 95 &

r W—@*Wﬁﬁmﬁ(wcle)wm%-

(2 To=A F WIS aigw FE F 2 9w o

(b) fr=a & S-=1% Jga1 % & 0F 9% §
(c) T & IR-2IF 3991 % & UF 9% §
(d) ffed & -0F 991 % & < 9% §

8. fR T@ (constant pressure) T8 ZXEET 30 T T F4 #d 8—

(a) 3121 = (otto cycle) (b) S FF (diesel cycle)
(c) SZF = (Brayton cycle) (d) W=7 =% (Atkinson cycle)
9, fer srgaa (constant volume) ﬂ'&' ZEEA 39 9% W FHd! %—
(a) T T5h (b) 3eA Ik (c) T~ =3 (d) I TF
(b) oot g™
(d) ST § HE Tl

Io- fb)'
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AL COMBUSTION ENGINES)
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2.14. aR=a (lntroduction)

Tt o A Y werd (working substance) AR W E"ﬂ T WWW - ﬁﬁﬁ;
mﬂa‘ﬁh%l@ﬁﬁﬁ%aﬁfﬂwﬁqﬁm%ﬁmﬁﬁ%aw@ﬁﬂﬁ_mﬁ“g‘
Cirad -m:mmﬁm%%%-mﬁmmwﬁmaﬁﬁmfﬂ?ﬁ%‘ﬂqlﬁm
(combustion of fuel) T fafavet & A< 21 &, A=eed 3 (internal combustion engines
%lﬁiﬁ,@ﬁa,ﬁm‘aﬁtafmm AAeeA T F mﬁﬂaﬂ%%ﬁéaﬂmaﬁm‘dﬂﬁw%
mm%amuﬁm,mmﬁwﬁ mﬁqﬁaﬁﬁmﬁ%m;ﬁmﬁw%ﬂm qrq 1 ol a9
T fafemst # feed FF Tt v B afafda e $ 13 @@ g8 59 (external combustion engines)

‘w’a‘sﬁlﬁ":flWW@WW{s:emmrbine'}a@zﬁm%mm%i

%ﬁmﬂmﬁﬁﬁémmaﬁfﬁm?ﬁwmﬁmﬁm%mam,m-

mrfﬁﬁWﬁﬁ%limﬁm%mwmﬁmﬁmﬁ2500°Ka$mﬂm=fu§a
S &1 36 T4 A F F =rdea 51 91 aTdra & (thermal efficiency) 35-40 sfeerd 7% el 2l
aﬁmﬁmmammwmmaﬁ%,aﬁmﬁmaﬂmmqﬁwémél
s 2, fordl fire fafemet =7 # = 9 (Recaprociting engines) Feamd & agr fod
fr=e = aE1 (paddle-wheel arrangement) 21l €, JUit 911 (Rotary engines) FEdd €1 IvE™ A<eed
gﬁﬁmmﬁﬁﬁﬁ%amﬁﬁﬁﬁﬁ,ﬁ@ﬂamﬁﬁﬁmmm%laéﬁﬂa—‘{fﬁ qe
w—@mﬁm%ﬁﬁ%wa—@mm@mmﬁwammm%maaﬁaé%. =

<o & 2o < faferd o - srem @ & @ f 9 (operating cycles) S STEHI-STET T 2
aTega 59 dsh Spark Ignition (?.1.) % ®9 § 31991 Compression Ignition (C.1.) F w9 o B Ol 2l
S-park ignition (S.1.) W%@ﬁ Hoa] T S Heerd T qa Compression ignition 5 3R Sed
mmﬁéi_?ﬁ_maﬂhﬁrﬁﬁmquﬁim%ﬁfﬂa(nﬁm)aﬁa; i
ﬂ@ﬁ?ﬁﬁﬁﬁ@ﬁmm%mﬁfﬁmaﬁ%mmgﬁﬁgﬁﬁ bl
HUT (mixture)

fafervet F T AR fEn ST 31 SRR S AT W, et :

ﬁaﬁﬁﬁa,ﬁqﬁﬂﬁz,ﬂ%w,wﬁmﬁmm%

2 2. FdE 311 B BRI (Classification of 1.C. Engines)
qreT e Eel F A e % SER W iR S e —

1. femam =1k Tﬁ T o ATIR UT (On the basis of completing operating cycle)

( 1) f5-F1& 917 (Two stroke engines)— o 391 H T e =
%Wﬂmﬁ@@%,ﬁﬁ-@imﬁﬂmﬁ%%m@aamgfmmhw
e g, AR $9 fB-E g # " : A ==z,
S (W)W—@EW (Four stroke engine)-—ﬁﬁ‘éﬁﬁﬁ orar =
ilaﬁ?fﬁ"{uf@?ﬁ%,éaﬂ*@?mmmﬁétﬁmawmﬁ?ﬁzg‘@*mhm%
e 3= A AT ST 9 € ' &1 Y, FW, 9, 7







