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Ex. 1 A diesel engine Perﬁarms 2206 T of mechanical werk
and_discards 4300 T &f heat eack cycle,
Tkg:ima,l egiciean = e=W = W = 2200 J = 0,3385
Q“=QC+W:(,500:T)' QH B +W (4300-}2'20693-
ée — 33.870 [ o
Ex. 34 A fheat engine tzkes ©.350 mel of a diatemic qas around

Yhe Cycle shown ia_the }3-\/ c{:'agram in F)‘j. P 20,34,

2.) Find the pressure and P 5 _
vOluvlme at points 1,2,¢3, I, = 600 K -
\, = NRT= (©.250)(8,31)(320) B
B 5. B 5
B L.ol3x D diabatic B
Vi = Suixio”m® A B
P = l.o13x® Pa
1 B
| X 1.00 atm &
V3= nR T3 = (0.35'0)(8,31)(4‘12) ) _ |
s 1,613 x10° Tl = 300K T3 — 492VK
Vi =|14.1 o m | . Om .
. - S
.Pg =l,o13%x10 Pa
a3 ~
\Il-—- \/l = 8.(9’ x o 3m Pg_: NRT2 = (O.'SSO) (9.3')((900)ﬁ-
By = 2.03x10° Pa Va 8.L] 2107
hb Cﬁlaaiaf‘e Q, W, and AU for each of the Three processes,
Q=W+ AU
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Ex.34  con$'d
£(830)( ) = 3
L =2 Qv= nC\_/ AT = 0,350 (‘2(8.3(' ‘éODvw' = 2,18%|10 I
W =0

AU= nCV AT —:Qv = 2,|8XI0 I

23 Q=0 DeSintion of an adizbat
W=-AU W =nl, AT=-0,350 ({- (8.30)(}!42-@00) =385 3
Av = n(, AT =;l95 J

n

31 Q

@ =nC, AT = 0. 350( (8 31»(360 4?23 =-l ‘?S'xloCT
W= p AV =nRAT = (0.350)(8 3:\ aoo '—Hz\ =—-558 :)'
AU= nC, AT = (o. 3503( (sas))(aoo-qcrﬂ —l4ox|o:r

c) | Find the net weorl done:

Whet = © +285 T —558 7 = 223 3J

3
dx Net heat flow: Qnei— = 2.exio + O

3
-1.95x10 = _230J
e) Ther mal E%iciencxlr'. e= W = 22% = 004  or 10.4%
QH 2180
=4 |
Carnot efficiency = 1 -T2 = | - 360K =0.50 or 507
J T 40O K
Ex.8 Caleulate the theoretical e“iciency for z2n Otte -cycle enﬁing

with Y=1l4o and r=9.50,

e=1 -1 = 1- 1

- = 0.594 or 59.4%
(9.50)

b.) If this engine takes in 10,000 I of heat frem burn‘mj Cu

G)c:? e=-w -::QN-@& =‘—'Q_L

QH QH a—l o -
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Ex. 8 centd O = 1-6 Qe = (1-e)gn =(1-0514) 10,0005
Con
Qe =400 T
— T——
_Fxclz A re§r{35rz¥or has 2 coefficiernt of performance of 2.10,
In each c\/@,\e it 2bsorbhs 3.\oxloq T £ hezt from the cold
reservoir,
Zt\) How much mechzaica e g%{ is [cqlﬁ ired for each cycle.
ch) w= J&! = 300" 7 = N 362 T
W K 210 [\ = Lygsi0'T
b. How much heat is discarded to the high ~femperature reservorr,
W= Gy +Qe A <O
Qu= WG (s %‘W—\r—) s
= —LUBXIO T - 3.0o%i0 T L\ A‘SI ’
Qu = —H4.58x10" T per_cycle Q. 70
| (-) ... because heat is be“njz disesmrded
1r from the systew.
Ex 15 1 A Carost engine whose high -tempecature reservoir s 4f
. L20 K Takes in 550 T f heat and 3|‘Ve5 up 335 J to
the Jow-tempecature reservolr,
| J Cn= 5307
a}i W =7 S£or each cYcle, 1
W= Gu-0, =550T-3353 TN W
W= 215 J | per c5c\& !“Ti_j'/
. T V. .2 335 J
b.) \n a Car,ré?a'l' engine =7 %) =
= ‘Yo : )
—-((,20 k) 32::; T. = 318 K
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Ex. 15 contd. Bk
. 37
CQ The renzal Pgr'c:‘ency (o = |- I - | ~ =
. Carno¥ Tn G20K
‘f.i;;:.-,,,-} = &, 390 or 349,067
Ex, 23 A SOF"\omore with no”'u'nj: beWer 4o do adds heat +o O;?}B’élﬁ
of lce at o.00% unhl & is all meled. Table '1“'
Latent heat of fusion 1ce <= watec 5 O 33'—\;(10 J['kj
Tota) () =/\33‘/ x10 ij) (\0.350 Kg\ = \1xno J
- 5 r
3) ASuztee =8 = 123210 I = 428 T/x (0, AS 7O
T 233 K
\
b.) The source of heat s =z Very massive \oocl\/; at 2 Yémperature
of 25°C , T =2%3+25 =298 K
5
As =& = -LIZxi0°T AS, . = -393 J/K
bf)dy B by
T 298 K
= AS_._. . =AS , "‘Aé‘!
YDTXD W, 3

clnznﬁe in e”*’”?}'

C.> The Yotal
= 35 I/

AS. s = 428 T/K =393 T/K | AS_,, =

AS >0 for Tthis isolated sysi‘em.

s irreversible.

The process




