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Ch-1 Basics ofF Engine
Ay |

Enc“me:
C
ce which convert one fForm OF

it is a devi
Ful Form.

eneray into another UBE

Based on combustion, enaines are classiFied into

(1) Internal combustion Enﬁ'me

(2) External combustion Enﬂ'une

In internal combustion ena‘me burm‘nﬂ or combustion

dey and the power is developed

occurmts In the c:a—Ur)
in the Same cdlinder.

Tn external combustion enaine heat is transgerred

E commbustion to the Working Fluid .

From p'rc::d vet o

Heat Ena‘me $

heat ena‘me is a d
Into heat ( Ehermal) €nergy

evice which converts chemical

energy ofF Fuvel
and SUbseq/uen,Hj

into mechanical power.

heat eneray is converted

Advandages o IC Engine:
Advordgges - . C

(1) Mecharical Simplicity

(2) Low initlal cost dve Lo the absense o boiler,

furbine, condenser ekc.

(3) High eFFiciency
(4) Hiah power to weicc]h,t ratlo.



E-na'me Nomenclature:!
(1) Top dead cCentre (TDC):
it is the cdead centre
when the piston is Farnthest [rom the cronk
Shafrt.
* In case o horizontal enaine TDc is Known as

inney dead centre (IPC).

(2) Bottom dead centre (BDC)"
it is the dead centre

when the piston ié Nnearest to Ehe crank
shagt. | '
« In case of horizontal ena';ne it |s Known as

owter dead centre (oDC).

Tbc - ' - ___T\
stryoke
BDcC - _i

Vertical Ena"ne
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Horizontad enaine

(3) Styoke or Stroke lehafh L) .

The distance between TDC and

Bpc is known as skroke or Stroke le‘nath.

(4) Bove (D)

' J re.
Thner diameter of cylinder is known os Bore

]

Bore ( D)

NSRRI
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ts) st'o’oke/SV\Jept/ piston dr‘splocerﬂent volome (Vg)'!

it js the Volume swept bﬁf the p)‘lsf:cr).
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Iwhere D = Inner diameter ( Bore) OF ct/f:'nder

L = stroke !enﬂl:h

Note: .
e I theve are Kk num

the total Swept volume.

ber ofF C:ffinders then

- kx ZpEL
Total swept '

° A 1oo cc motorcycle means that the volume

displaced by the piston inside the cylinder

is 400 cubic centimeter.

(6) clearance Volume: (V)
it is the volume of the Cylinder

when the p'rst‘on is at Tbc or IDC.

e Clearance Volume is prov)ded to accomodate

(or to provide sSpace) valves and to prevent

domaaed +o valves.

TDC oDc
| ~ I
: —
|
o (i 1
el Ve T O
RS | l
| o i
— L—>

Total volume (Vy)= Ve + Vs



(7) cleavance watio (<) : |
it ¢ js the vatio of clearance Voluome

to the swept volomeé:
c= Ve
Vs

(8) Comp'ression yaho () '

It is the ratio oF volume befove

‘ ter compression.
compression to the Vvolume Aar

> V
R e | 2 ]
o - ‘ — ; l
) ,
; ] . . |
SV Pr, Vi ! Befpore
c ! ‘
| Compression
: Vs | P
l = ' V)= Ve + Vs
l(—-—-'ya-..‘: ]
.“A’:»., ;‘ ¢ |
P "“",: !
4
33;'7;2;, 3 ! Afptey
'?\‘,‘ wl | .
1V | compression
L, | V2 =V
| T



Volume bepore compression

v =
Volume after compression
ve M oo YT _ ‘44 6
A Wi Ve

(2 Mean piston Speéd:

In one stroke the shaft complete

°) therepore the piston covers

halp vevolution (180

o]’ “in one revol whron.

O

In 1 wev. oF shafpt pis’con covers —» 2L
So, in N vwev.

> 2L x N 7vev.
vev. min

21N per Min.

2LN Per gsec.
6o

Mean ‘piston Speed = 2:“’ ( per sec:)
- ,



Assumptions:
(4) The wonk'ma y:luicl
1dea) 805.

treated as an

s aly and it is

(2) Specific heat CP<{3CV ane assumed te be constank:

(3) The wo>King Flad

S\cj_stem onaJl.{si.s).
dergo anry chemical

(4) The wonkinﬁ gluid doesnot uD
|-e-, it is COr\st‘ant’ chemic Eiron

is OF pixed mass.(closed

'a’eaction al COmPOS”
HUlouahoui' the cdcle.

sses are qssumed to be reversible.

(s) All proce

(in‘l‘e-rno.l]:f
(6) External heat addition
Inte‘rncuutf yeversible:
A process is said to be infernc.ucf
~vevevrsible when the sgsbem prope.rt-ics are
'ven INS-

Same th'rouahou.i’ the Vvolume at cmd 8

+ont o time.

Note:
and Cy OF air en€ taken at 25°c.

Gene-ralld Cp
s known a

This anthjs':s e cold air cycle

Ona]gsis.



Otto cycle ( constant Volume c\afcle):
Y

P A T 4”
3
H 2
2
Sr
( I
\%
PTOCSSS

1-2 : Reversible adiabatic compression

2-3: Constant volume Heat addition
z-4 : Reversible adlabatic expansion

4 =iy constant Volume heat rejection.
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Vi

Compression watio (V) = s
2

heat adcution af constant volume

Pyocess 2-3:
SQ = du.

&S ] va(T:a-'Tz)

at conskant volvme

Process 4 -1 heat 'rez'lectl'on

Qg = mcy (Ty = Ti)

E;:Ficiencg:
r] _ - --Nek work
Heat supplied
Q
_ Qs — Qr = i - ._-R-—
Qs Ss
vaCTLf"'r,>
-1 — S —
r) = va(Tg;_Tz)
Tt —
-[-I ( ""/ | 1)
1 C T:.{."' —rl ) = 3 = P
B = e T
(Ty -T2 Tb.(?y_rz—i)

yev- adiabatic comp ression

¢ 29

c2)



Process 3-4:@ 7ev. adiabatic expansion

Y-1 r=i

T3 V3 = T‘-f Vy

K= V,=V

\V 4=

7_‘3_ = ('\_/L_"'J { V3=V2
-n_, , Y3

F=1 Y—1
Lo(z) - e (s
Ty V2

> T - B
T T2
—r:'a .
T A
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