A] CARNOT CYCLE:
Carnot cycle consists of two reversible isothermal and two reversible Isentropic
(adiabatic) processes, as shown in below P-V & T-S diagram:
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T1 = Trmax is the maximum temperature of the cycle
T3 = Thin is the minimum temperature of the cycle

Expansion ratio (process 1-2) & Compression ratio (process 3-4)

Expansion ratio, r = 2 Compression ratio, r = 22
V1 V4

Consider ‘m’ kg of air in a piston cylinder; let P1, V1 & T1 be the initial conditions at state 1.

1] Process (1-2) - Isothermal Expansion:

A hot body at a higher temperature is brought in contact with the bottom of the cylinder.
The air expands at a constant temperature, T1=T> (T=C)

.. Heat Supplied = Work Done by the air during isothermal expansion

i.e.Q12=Wi v
. Q1-2= 2.3 mRT1 log [*4]
V1
v
Q12 =2.3 mRT1 log [r] ----(1) - =V_2 = Expansion ratio
1

2] Process (2-3) - Reversible Adiabatic or Isentropic Expansion:
The hot body is removed and a insulating cap is brought in contact with the bottom of
the cylinder. The air expands isentropically.

..No heat is supplied or rejected
ie.Q23=0
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3] Process (3-4) - Isothermal Compression:

The insulating cap is removed and a Cold Body is brought in contact with the bottom of
the cylinder. The air is compressed at a constant temperature, T3=T4 (T=C)
Heat Rejected = Work done on the air during isothermal compression

i.e. Q34=W3y4 ,
:. Q3:4= 2.3 mRT3 log [ 3]
V4
v
Qs-4= 2.3 mRT; log [r] --(2) T =V_3 = Compression ratio
4

4] Process (4-1) - Reversible Adiabatic or Isentropic Compression:
The cold body is removed and an insulating cap is brought in contact with the bottom of
the cylinder. The air compressed isentropically.

..No heat is supplied or rejected
i.e.Qz1=0

Work Done in Carnot Engine (W):
Work Done = Heat Supplied - Heat Rejected

ie W= Qi2-Q34
W = 2.3 mRT; log [r] - 2.3 mRT3 log [r]-------------- (3)

Efficiency of Carnot Engine (1):

. — Work Done
EfflClenCYr n " Heat Supplied

—w
n Q-2
_ n= 2.3 mRT1 log[r] = 2.3 mRT3 log[r
1.e. - - -
2.3mT1 log[r]
_ 23 mRlog [r] (T1-T3)
2.3mRlog [r] T
_ I =T3
n T
n= rn_ 13
T1 T1
= T3
n=1-&
Ty
or
n= 1- Tmin is the Efficiency of Carnot Engine
Tmax
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B] OTTO CYCLE or CONSTANT VOLUME CYCLE
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Otto cycle consists of two reversible constant volume and two reversible Isentropic

(adiabatic) processes, as shown in below P-V & T-S diagram:

wowsubora A—d

—~—JNNI0N —

BTOAD FWNI0OA LNBLSNGD

I71JAD OLLO

ot 0¥ oo
—~—— NS5

(aly

NOTES MADE BY ANISH JAIN

FIND MORE NOTES @ VTUMECHNOTES.COM




i \p |' = V
Ex pamiom Ratio ) A= VT [P““"C‘-g” Q"Q;& Hu‘sl\m Volume

CommeSs:'om Ratio , 3_]:\/3 Lowm Voﬂ_um\{_

3 Procews ((2-
- [ Proceas (3-4)]
Comatdin (cm’ Kg 04 aim  fm am ofto CSCQL Qma?mﬂ.

Qylimden  with  foitial Comditiomn PV, and T o State (1),

PJ'IDCU;B O"Q) = Ro.\rmr:f,bﬂl Qah'a l)cxt‘c, ol Ihlm.b‘lopl'C E!Pme?cm
Hovw Hol LOdﬂ i Tuanoved  Gmol Jmmﬂa'ﬂmj Cap s

Lﬂougki‘ ' Comntact with The botfom OJ Pa C_dfkmdm

L No Mt Iy Supplid on Regectd
(Rest pot o Cyltmclin in Complily totudatid)

Priccasy @-2) —> Comafomt

PR —

oﬂum C@:'od-‘"m:;~
amd.  Coldl Bodﬁ
Howa Tonsulation

00 Combact with  the Rottom OJ The Qfdﬂ.m'md;_q'
“od o Comstaet Volu oma

. Hoot (n  Rejected & =77
Y e, Q._jgcffzol ) \QQ‘B = m{(, ]:!a— rﬂ

E}I‘Sw Tmpm;.ﬁm — lLowaen 'Témpmqj’t.u\_o_

Cop urmoved

i bnoujﬂ‘

Refor 7-5 Diagtram

‘ ' -7 f; ¥ Cﬂ SS=
Process (3-4) —> Rewnsible Adiabatic 081 TsamBropic. Compiession

Hoe ﬁoad Sodfj o N eomoved amd ImSuQaCt'MS Cap 4B

tho cylimdan
b nought S Ooolact  with the Bottom o} Yy

Hiat I Sp..ppafo_A on &jﬁﬁﬁi

aw M al:tﬂ.o:j :'mSuO.Cde)

@Qst” Parit™ o) Cﬂﬁfmd o A»  ComP

0.0 QS_J;_:OI

FIND MORE NOTES @ VTUMECHNOTES.COM NOTES MADE BY ANISH JAIN




41\ > Comelam® Vo luame, Heattm
Pmocmc I} > m hall | ek .

v am
Hor ImSuQQ‘[‘fmJ Qap 1S ooV

lonousk{- Ton Comtact with the botToom oi
‘' H s 15 Supp Qu'nok O.f a ComSTQm't“ Vo@_um\.L
o 0 l

ij\-L Clj G.t'md.'fl

- ey (T-Ta)

oot Supplied, | @,

Highan Tlmpmofm — Lowen TAmpma’rusjl
Rjor T-5 Diagnam

Wonk Doma olu:hfmg ofto Cycle

Hoa Suppliad ~ Heal Rﬁjl(‘j‘zo(

Wonk. Deoma =
2 W = @\4" e @ng
[ mev (rem) - e Crc®)

—

E f]tciemey e‘i ot to Q}_\c_ﬂ_i:f—

E‘c!‘q[ fc.i'nmC:) .

Won k. Dome
Heat Suppliacdl

. W
12 ‘YZ w
Q-

eyl (T — oGy iy A

l)

e ==
ey, (T, -Ta)

FIND MORE NOTES @ VTUMECHNOTES.COM NOTES MADE BY ANISH JAIN




T abow () Replace T amd T, usimg  Proanas (1-2)

Omd  proass (3-4)
PJlerLSS C3“4'J v
LPvzcl

pmoc‘_ass Q~a_) '
ISQm-b'(DPI'C_ E xpam siom ):PV“‘:(—] TSemino pic Coonp7LSSio™M
N- k ‘T Nt K‘T r
v v \ v V'_ Py
B \§

e
]
<&
P
2
2,
3

Y-

3-4)
take ogm (€0 Jrom Prowss (3
oo Ut wp> —qu ¥ el . )
o c') _-_%_' I s _V_%_ - N-= Co@PWm
_ LA
MO S V3 T 7
sl = * ‘
+ [l wls L,
L Va [“1 d

NOTES MADE BY ANISH JAIN

FIND MORE NOTES @ VTUMECHNOTES.COM




— L, & e — — — (3
s : [ﬂ - Qj mews egm (R)
1-L T3 = 74‘
e

=1
o0 T4_1-'__':J>Kﬂ —_—-@>

Now 'go,[.,s‘l‘ii‘d-rm\j LI @) orrd aq(m@—) fen QCVV\ C’_)

T = g

erﬂo& T, omd 'f__:,_ qsimj Qc},mc.a_) oamd. @)

? _ s it
Dﬂm e g
In The
; E JiCiamey o& otte
... 7 - | = .—"F-l e e o QS) C:dcﬁn. on Tenomp
P‘l_l Coomn prusdion Ratio
, | l i
[7=1- =2 |[——=() | = =0
‘ ! T F1- =

To the Efficimey of olfe Cycle o Tanamy
Oé Timpmafu?ub

FIND MORE NOTES @ VTUMECHNOTES.COM

NOTES MADE BY ANISH JAIN




CcO.__wmuKanOU d.n.owvdm“ e N dﬂﬂm ,ﬁd sy h.,.arc..ﬁ

- |I-¥
S AWOM = ™M
d.l. gsrydwoay Dy .*dndeuG ®o nvan.ﬁ.:d f_\ll.— C&aﬁwrym g WO —rwo(],
B | - = &
ogopy U u._ao:,_._.E-mH”_ wogpshs Y Gg wwog HALOM ™
Tc..wﬁ&xﬂ A FH = .v..md

L] wempon pwgeos2 2 PEHTS .
[6H] wamssmgy Juegswe = Pry9dns FPH= T8

——AJOoyLNT
m.mw.ud..w Ve =l

JWnT7aA

N

<— FYUN.LEHITINEL

Diesel cycle consists of one reversible Constant Pressure Process, One reversible

—

S A FoAT TISHT

_ A
A\n“dm Eo_._ﬂm.sh&ccau =L |ﬂ> u
AN
_M.;:& oo =§

Constant volume process and two reversible Isentropic (adiabatic) processes, as shown in

C] DIESEL CYCLE or CONSTANT PRESSURE CYCLE
below P-V & T-S diagram:
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Dual combustion cycle consists of one reversible Constant Pressure Process, Two

reversible Constant volume process and two reversible Isentropic (adiabatic) processes, as

D] DUAL COMBUSTION CYCLE:
shown in below P-V & T-S diagram:
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Comparison between auto diesel and dual cycle

Comparison between Otto, Diesel and Dual Cycles
For same Compression Ratio (r)
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Comparison between Otto, Diesel and Dual Cycles
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Comparison Table between Otto, Diesel and Dual Cycles

SL. Otto Cycle Diesel Cycle Dual Combustion Cycle

#

1 | It consists of two It consist of one constant It consists of one constant
adiabatic and two pressure process, one pressure process, two
constant volume process | constant volume process and | constant volume process and

two adiabatic process two adiabatic process

2 | Compression ratio is Compression ratio is not Compression ratio is not
equal to expansion ratio | equal to expansion ratio equal to expansion ratio

3 | Heat Supplied at Heat Supplied at constant Heat Supplied at constant
constant volume process | pressure process i.e P=C volume process and constant
i.e V=C pressure process i.e V=C and

P=C

4 | Efficiency depends on Efficiency depends on Efficiency depends on
compression ration only | compression ratio and cut off | compression ratio, cut off

ratio ratio and pressure ratio

5 | For same compression For same compression ratio For same compression ratio
ratio Air standard efficiency is less | Air standard efficiency is
A.ir standard efficiency is | ;o Notto > Mpuar> Noiesel between Otto and diesel cycle
hlgh Le T]otto > T]Dual > T]Diesel
ie T]otto > T]Dual > T]Diesel

6 | For same Maximum For same Maximum For same Maximum
Temperature and Temperature and Pressure Temperature and Pressure
Pressure e nDiesel > nDual > T]Otto ie T]Diesel > nDual > nOtto
Le T]Diesel > T]Dual > T]Otto

7 | Heatrejected at constant | Heat rejected at constant Heat rejected at constant
volume i.e V=C volume i.e V=C volume i.e V=C

8 | Work done is done at Work done is done at Work done is done at
constant entropy i.e S=C, | constant entropy i.e S=C, constant entropy i.e S=C,
adiabatic process adiabatic process adiabatic process

FIND MORE NOTES @ VTUMECHNOTES.COM

NOTES MADE BY ANISH JAIN




