PROBLEM 2.8

KNOWNL: A known quantity of air undergoes o process ina vertial
plI5ton-cy linder assembly, The initial and final volumes aregiven, and
The chonge v spectbic inbernal enegy 15 spect Feed.,

Eivd: Determine the heok +ranster,

~ P = 100 Je B=

Moy = 50kg

/,I'PIgf 200‘[‘1‘11
Mg * 55 = 0-005”(3
V.2 5L 0,005 m°

E

ENGR MeDEL! (1) The air is & closed

system. (2) Kinetic and potential

énergy effecfs are megli ible for }

the aw. (3) There is n F?"icﬂon ¢ AR
(

[ p———

between the piston and the ylinder
DJ&H- @A) The rocess occurs SIOQ_J!& i . v2.= 0.002 W=
with no accelevation of the piston. - e==—==s=s

(s) The acceleration of 9mv}+? is Bn= =260 kT/kg
consfunt, g = 9.80 mfs?

&NALNSIS: For the piston, ZF =0, Thus ,1f p is the pressure exerted 55

’ﬁle aw at each siaic s f the procuss, we et

l PahhAP'lﬂ‘ PAP@‘ = Pam'q'm'sf * mpisrg

Mpist §
i P = P +
T b A‘Pis:" .
P Agist = 100 kfPa + (50 kgXa. 81 mis*) ‘N eba
Meishg (.01 m2) L kgmfs|| 10°N/m®
= 149.05 kfe.
To find the worl for the process, use £g.2.17. Notiug that the pressure
(5 constaut
Va
W - f de' = P(\;E-V'}
vi , 102 Nimz | T
= (|4 .0 - 0. Py
(} 19,05 lefa)(0.002 -0.005)m Cerm | 1103 Now

- 0,447 kT

o o
Now, the energy bulauce reduces fo A/é f—tJ}fE +AT 2Q-W. Thus, with
AU =m,;, sw

Q= My 0w +W =(0.00S \ca)(u‘uao%] + (=0.447 kT)

Q==-LI47 vJ «— Q
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