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Chapter :- 1 Basis And Air Standard Cycles

The oh]d dﬁevence v blo yeversible 4 irveversible

Friction Ios; to
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Piston pin/ Gudgeon kin (G) :-

- lItis subjected to pressure loading condition (Completely reversed coding
cycle), Hence it should be made up of forged steel
- Inclear to remove surface defects it is undergone machining

Note: - connecting rod and crank rod is also made up of forged steel but specially

by drop forging (cold)

To remove internal defects

0 P7 [ N

e @shm g -
!
Sroufh

{
Hictoral
[osses |

%cﬁic
@mesume oaclma @uﬁ e

Gancg pa Jugue Oboci PmyaeJ steel (orm )

Conc‘ﬂ'a MG@hmma (Surfacs finsh )
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It should be smooth and brittle

Brittle because if it is ductile after some usage line it will deform and create a
space from where AFM may leaks out

I_This is called as blow by defeat

T0C
ol
L
l""’.b
Steoke
oY
oc
(—ve)
L = Zyonds
Deb™
— Clearance ratio = c = % <1 It is the ratio of the volume which is not
Covered by piston to the volume which
Is covered by the piston and It is
Generally Len than 1
~[C < 1]
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e
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Hs%::;& E-I-Eﬁl-v—-‘['-ha%‘—d-lt.{e?t’ cle " ewist *ov T-C ehames only due. +0
Cj iflevent 48 e o} heat addrhon a
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o £ 3
Cdck’-s,‘ov 10, engines- E
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Jwohen heot addibion |talees place oF constant Prﬂs_«,u_re -H_ae cac_fe rsltnow.n
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# Otto Cycle: [constant volume heat addition cycle air standard
cycle for petrol engine]

Tl v ¢ v v 4 ®T " ES'/'N'L}
1 _
Ca o T L
CDmPJ(ehioh
EXP i&mpa‘ehibh

B@C : @ (TR st i

( PN:M) atm (QXtPJ‘lhaJ

Source)

[ TSp w1600 C +]

(1) Air is working fluid
(2) Air is perfect gas treated as ideal gas [Pv = RT|] TAFM >> Tatm
Cp > C,&r = constant
Tflash

pank

CHy +2[0; + 2N, | > CO, +2H,0 + 2 X 2N, + AH + AC



o~

’MPJP NSKLA
Unleash the topper in you

,1?1—?—2?115_1_ volume aacle oY 4he oﬂ'o cac_le -
;_‘i;_g agjmoahc romPvessmn pYocess (1- e
g \;oiume U, Prezsure®, 8= const “TernP% 4

g 'ﬂae ccm:,i»an{- vo[ume heat acldnhon £2-3)—
'--vo;ume = cons%-,,?YESSU’C’f ‘*CMP’P s1

i

4 chovle_s Iauo, =
PQ. 'TQ_ ? when

Pio 7T | volome is const
entro 2=
Pa de= ey mdT
, dsrwf‘—vioae%-
-rigl‘_; F W]CVIDac-I&'—

3 ‘The adiabah'e expansion pvocessﬁg 4)—
. volume 1, Pressuvel, Temptd, g= Const
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P N/ A T e
A ’ -1 [\I;C
= S Hﬂ 4+
p <, HRv=c)
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LT : = 7 L _ LA
E‘H"C"e"'c("l';"{ +he_,c(lj cle " et »
. / ~ WD HA:;HR e l“_"_LR_
va’ HA Hps © - HA

/'I,L =" grf‘YWClv"-’('T%——rTl)
¥ : ey L'l’g— Tz)

de--—‘dQ— . - T4JF(T4 T,)
L , the Compression vabo -
e e, SR sl .
SR | ion vah'o Ya — -\—,——-"‘ A, Oﬂi Y H'ns cycle. .
"W expongion YORG T~ va T ORp A
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= = [,__) ey (_,)
Tz X V4 g X “"@

) () e

T__z

r:.(i_)%l‘_" s - Ta |
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v SR b gl
( "T'E, 2 T5 Tl

E ﬂ'u = d=

y \r-1
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# Mean effective Pressure :-

A s
<

77 Wz

A Area fome

v < > v>
i (m)

# Mean Effective pressure :- It is a mathematical to determine an
imaginary pressure which will gives us the mean work done like the work
done of the actual cycle for the same change in volume (Swept volume)

# GATE 2004:- Sq. Engine = % = 1:1

Ques. Sq. engine = % = 1.5
An engine working on Otto cycle and bore 10cm and stroke is of 15m with
the clearance volume of 196.3cm and the adiabatic index of the air is 1.4.
The heat added is 1800KJ/Kg

(i)  Find the work done per kg

(ii)  Determine the mean effective pressure of the cycle 0.001 kg of the working

fuel

Solution:-

D = 10cm

L =15cm

Ve =196.3cm?3
r=14

11
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__ 1800KJ
="y

W =?
Pn =?

Vs =212, = 1178.09cm3

u
c=Y¢-0167
Vs
T = 7602

r—1 —7926.5kg.
f=1-(2) =""w " =59.09%
1800

(WO0)per =973.51g./1g.
(WO)net = PnxVs

973.5 = P,,x 1178.09.
P, = 0.826 KPa

P, = 0.08 bar

# End of Exhaust and beginning of section :-

TOC (comp™)
...................................... Exhaust gases
nee = 0
(Mean to ** P
End of
Exhaust)
ape | —

12

flywheel - Mass —
inertia(stored energy
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— Due to the piston movement during the exhaust stroke (at the very near of
exhaust) The exhaust value is closed then due to the compression of exhaust
gas, the pressure inside the cylinder will increased

rmcsh ﬂm F\neéﬁa"\:ﬂ )
v 8L
ToC . {5
Actuod Jection
\s Sectioh
(ensihd)
B/ T S N P

Bogles”— — —— :

PlVa = maRTl

— Hence at the beginning of the section stroke as the inlet value is open but
still No entry of the fresh air AFM into the cylinder ( From inside the cylinder
is above ATM) [P,, > P,n] @ [TDC to a]

— Due to the expansion of compression exhaust gas its pressure lowers down
and reaches to Patm.

[Then after fresh AFM start entering]

13
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Volumetric efficiency: - (Explained Above)

It is the ratio of actual section volume of air that actually entering into the cylinder
during section strike to the theoretical section volume

Va
Ve = Nvol.

A
7711—T

NOTE: - {exhaust stroke} “Scavenging”

(95% +)expanded gas
A
Exhaust Stroke PascPeitb
erpoded gas (§%—)exhaust gases
- Q

14
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(2) # “Diesel cycle” or Cost perm Heat addition cycle:-

T,, = 619k (Spark plug)

6
<>no —« to 12

22

Ty > 16 to —
QTZO = 1033k (> TSCJ/19.)

Diesel

engine

J

Truth

} LOADc.c. 17

VAN 11

WTxT|
(vibrati0$ & noise)

Luxury 11

NOTE: IES (Tself ign.)diesel < (Tself ign.),e¢rol

15
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