PROBLEM 2.F0

khoownd: A qas Contained in A piston -cylinder assembly /s slowly heated.
Stute data aund opecrating datea are provided.

EinD: Deternarvie +the work done kgthe rhaft movnted onths TP
each pilc T. Also, defernune tho heat tranferte 00 a3, w k)
ond develop an accountng of +ha heat transhe.

sScHzmATIC £ Giyen DATA: EBncinziRive MODEL:

Fy = 13N 4. Theclo sed tysi-em is +he gas E“"‘ +ha
Pl£+¢>n and attached shaft .

{ 2. There s neo oversll change krneh'c
energy . Forthe pistea—sheft AT=O0,
For +he gas, APE= 0o,

D =10cm 3. 3.: q'al h/sl

,—— A =0.8 cm?

FPiston~ Shaft
m= 25 K9
APE=0.2xJ

ANALYSIS
The Wwork <an be evalvated ©3'NY
L FAaz , where AZ s the change in
eleva h'ov of +ha piston -shaft Aoend
as fFellows:
APE = m g 4%

g _ APE_. 0.2 KJ ‘_‘”_‘i:"i"_‘"_"/fl
= Az= ™o - (25!3)(7. 71"‘/525 ‘ 4K3 inN

= O YZW\—

Q
Fig. P2.70

Thus, +ha werk done by the &ko-—&i' lo

Wi = Fe 0% = (334 N)(O-ﬁzm)l

l;';i!: 1094 KJ S I -
The work done in Lrplacing the atros phereis  Waim = ‘(P-dw; A;ei;-)‘AZJ

wheve Anet w the hetarea’ Areo of piston face levs area of +he rkop_rha-ha)
Avet = {7.521'-/\] = [75_9_;5,“)2 = 0.?:»-\73:’ 74 cm’. Thus |

4k |
103N -w |

e = (F (T )| o) otz )= 0-68FET 4

An enerqy balance {or oo sy 5 bemn reads

{[:9%(/51-4\?& +W]§‘ﬁ?¥' + [yzé +;¢{5+AU]3“'& = @-W

H XK= (APE’)pg*f;{ + (A'U)gq: + W
= (0.2xT) + (01 kJ) t [."01“"‘1 + O'Lw'c?j FIZOREI ST
EN ERGY “bu\ame sheet :

ENERCY TN/ Dis PosiTioN) OF THE ENEREY IN:
Q=2.03 K7 € NERGY cTORED: (AU)gas ' O 10 K] (&.‘IL‘/A
S ENERGT STORED: (APE)piston; o-20kJ  (1.85%)
EMERCT OUT BY WORK! ua#'r l.oadkd - (33-31%)
7 arm 0.633K7 (31-%%)

2.031 kJ




