PROBLEM 2.59

KNowh: A g4as condtmined in e Pcs+avn-¢7b'n.der asrembly Undergoe-’ aQ

Conctant ~pressure expangsion while baing slowly heated. Sta-dfe<
data are provided:

FiroD2 For +he ga5, evalvate Gark and heat Fransfovr. For the pisten,
Cralvate werk and chonge Potenfiet energy,

ScHzm ATIC T GEN DATA: ENGINITRING MODEL'

/ . As showwn in +he schematic, two

Piston

closed sysiewms are convidered: +he
qar and Hea piston .

2. Tha gars undergoer a conctunt-
presswure pAocesf.
p=2bar . "
Vl=0.lmJ3 3. for+t qas there o no choage ten
Vo,=0.12 m
Uy - U =025K) potentod enerqy (seec Example 2.3)
and ve ouerall ckm3< wa kine h'C

4¥ eunersy.

e 4 For tha pitham,there o5 o heat
Fig. P2.56 trancfer, Alse, there /s no change n
internad Cner33, o overq‘,il C"L‘nge

in Kinet'c energy, and no frrchon.

ANALYSIS: (4) Ta.h‘{y “+he Sas as the Sysicu. , the woork 5 olp-h-._.'nofl s
€1.2.070 W= [[pdV= pIVi V0] = awie®™, Youz -o-)w |3 |= 4xT =—

iD3 N»m

Redovcing an ene balance, AT +S + OPE = R-W Q=W + a7
g "1‘} 3 SPE =

2 Q3 4T +0.7% T T 4.25cd 5% i

(b) Takang tia piston as +he sy sten, an enersy Iransiar by work occurs
on +thx bottom swurfaca fvomns Hhe gas A+ +bhr 4o surfece o

piston does (Lork on +ha atmeibua, J'R‘NA
Wouﬁm': frdz - (P“*"‘A"PA) A% =(&im—P) (AAi) ; piston : (No {r.'ch’an)
ar i L p A : , P
= Puiw-pPIAY _ .._._:T.;A__.
s 3 14T
= ( "‘7-)G° ..E"__i)(o.nz-o.:)h:‘ m""l
= -2 k] [
An enersy balance 4o r +te  piston redocer as follows:
(&5 + &)E+aPE] piston = Spiatem S Meigten
@ =5 APE] pisteon = “WP"+°'°
= 2t P SN
4. O©verall energy “Walance Sheet™ in +erms of maguitudes:
Thput: Q= 425kT Disposihon of the energy inputs T
D Sto AU in +the 9af: 0.25k
g s.h,::: :: APE in tha gjrfm 2.00kKJ
@ Trancier by work to tea 3. 00 kJ
atmos phere

4.25 k7



