Announcements
1. Reminder — 4™ hour exam — Monday 11/25
(Chapters 19-22)

2. Today’s topic — Heat engines
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Review of results from 1deal gas analysis in terms of the
specific heat ratio y =C,/Cy:

AE, = - RAT =nC,AT ; C, =&
V-1 V-1
c, =1~
v-1

For an isothermal process, AE. . =0 = Q=W

Vi V, Ve
W = deV—nRTln 7 =PV In %

I I

For an adlabatlc process, Q =
RV =PV}
1 _ 1
TV =T fV]Y

l
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Peer instruction questions

Match the following types of processes of an ideal gas with
their corresponding P-V relationships, assuming the 1nitial
pressures and volumes are P. and V., respectively.

1. Isothermal

2. Isovolumetric
3. Isobaric

4. Adiabatic
(A) P=P. (B) V=V, (C) PV=P.V. (D)PVY=P. V.Y
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Examples process by an 1deal gas:

P (1.013 x 10%) Pa

=
2

A_B B_C C_D D_oA

VP, —P) | yP,(V,-V) —V,(P,~P) | 4PV, V)
v-1 v-1 v-1 v-1

w10 P{(V¢V) 0 -P,(VV)

i AE . | vi(P,-P) PV, V) —V,(P,-P) | -P0,-V)
y-1 y-1 y-1 y-1

=
=

001 002 003 004 005 . .
Efficiency as an engine:
Vi Y Vi

C= Wnet/ Qinput
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Otto cycle:

Spark plug

(a) Intake (b) Compression (c) Spark (d) Power () Exhaust
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Otto cycle:

Spark plug

(a) Intake (b} Compression
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(c) Spark (d) Power

C
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g = [Ixhaust
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(e) Exhaust
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P Otto cycle

Adiabati Q=0
iabatic
¢ processes Opc = Rl 1PD)
’Y_
Qcp=0
QP b
b _—hp-P))
| Q, DA =
| y—1
() i A
| ; PIA =P
: R =R
Vo W
e:QBC+QDA :1+QDA :1_V1(PD -P))
Opc Opc Vy(Fe — FPp)
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Diesel cycle

Adiabatic

pProcesses

Vo=Vp V¢ Vi=Vy
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Carnot cycle
4
v
O,z =nRT, ln(B] -
i) A s T _=500K
Qpc=0 E \
2
Ve -
Ocp =—nRT-In|
Vy 1
Qpa=0 ¢
0
T 0.00 0.01 0.02 0.03 0.04
o=l _y_Ic V()
Op Ty

11/19/2002 PHY 113 -- Lecture 29 10



