PROBLEM 2.56
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Conptant ~pusiure expansion while bojng slowly heated. State
data are previded:

FinD 2 For +he ga5, evalvate wark and heat FransfR . For the pisten,
Cvaluvate wsork and ckMJ' rn Potentret energy,
ScHim ATIC F GIEN DATA. ENCINZTRING MODEL

l. As showwn in +he sc.hemHC-, t wo
Piston ' closed systems are convidered: +he
9as and picton .
2. Tha 9as undergoesr a congtunt—

pre:t wre pAocet .

[‘7/1_=20é‘1um33 3. for+ gas there w no change T
(%j_%}ifo.zsu potent ot enerqy (seec Example 2.3 )
‘ and vo ouveratl C.L\MJ{ wa kine h’c
A5 enersy.
e 4 For tha pithm,there 5 o heat
Fig. P2.56 trancfer, Plso, there is ne change in

internad €nergy, no overaltl cPL.Lnge ‘
in Kinetic energy , and neo frrchon,

ANALYSIS: (a) Ta.&‘:y “+he Sas as the sysiciua , the woork 5 obinined Frornn
= : = & 3 axT |
cq.2.47" W-L PdV- P[_V',:VJ = @”“osﬁf‘z)(@lz -o.l)“'- ‘lm_s;d-:n = 4T ~—
Redvcing an emmy} balance, AU+ OKE + LOPE =Q-W=, Q=W + AT
& Gz 4xT +0.25 T T 42S5ed -~

(b) Takang ta piston as +he tysten ) an enersy fontfor by woerk occurs
on thx  botom surfuca fromn Hhe gas. At e fop rurfece e

Pa;“"ﬂvm does (work on +ht atmeibuas, J'P‘*mA
Whgten = IF‘I‘Z = (RapmhA - pA) AZ = (Ratw-p) (A43) f.l piston r.i (No §evchion)
= (Pdw-F)Av B oo B
ax T A -
= (1= Z)GO .E_i)(o.n.-o. 1) w ‘ o2 N-m
= -2 k] )
An €nensy balance for +ha piStorn reduces 4as Lo tlowss:
(a6 + 9;(5 +PE | oyston = Spistas - Wpicten
® = APE] piston = ~Wpisten
= o ZKJ. -
- i Overall elner'ala *Wwalance sheet™ /n +ernag 9; magqg udes:
Thput: Q= 425kT Disposihon of the energy n'npw'("'

O Stored at AU in The 94! 0.25kJ
©® Stored *2 APE in tha ggﬂ'm'. 2.00KkJ
© Trancler by work to tha- 3. 00 kJ

atmos phere m



