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Tlhe Joule cycle shown above coasists of two constant-pressuxe stept
ccuercted by two adiatratics. Show that the Thermal eficieocy ofr
|el'ersible €ngine op,era,tiDg in this cycle, with atr ideal ga6 of constant
rrr:11, capa.citie8 afl tire workjlg medium ig

1.. \\tha,t i6 a heat, engine? {)t,tain a general er<pression for its

p

Itl
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wlrcre ?D = ': and ,\ = J'p,ca
The symbols have t.heir usua.l mea,r:iugo.
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2. -4 gris obey6 the equal'ion of stat€ P(y-t) = fi? and hasihe h€at ca-

pincifie$ p€I mokt Cv t*vl ti+' at constaflt volunle aDd constant pressure

nlsp ectiveiy.

:i,; P:t)ve h€ F i€,ti,,n6

/au\,
(i) Cv = \.67 .,1 "|- 'arl\ I /a/\(it) c__cn: L.n \6rz,J,1 \a./"

and the Nlax$rellF Hlutrtions

(il (#).,= (#)"
. /as\ /tn/\tii\ t_l .=-- t_--- It't \oP), \itt')p

(b, Hence shuu 'ira- the ir'rernal cnergy U.of tbe gas-is.l,he function

ot oniy (e nperarure f bv fiodins (#).,^"^ ('#),
(c) Prow lhat Cp'- Qt, "= ]?

(d) Show ihat lor arr adiatatic expa,nsion P(tr/ - 6)1= constant

-lhc syntbols hare their ttsuiJ meanings


