PROBLEM 2.2 47

KNOwAI? Measured pressure - volume dates for an expansion o-f— gases
within Tl Cnlw\do,—- o_f an internatl <compushon enjme_aregwen

FiRD: (a) Deternuwne n for « Ft of 1 data bj PV"‘ wn§Yant. (p) Use tha
resu It o{. prrt (o) fo evalvels +he worc dene (i tto expansy o - (¢) EralveTy
tut Work done USInG graplu' cold or humercad in kjrahanoz Hu data |

&) Com\wue and d ccuss PAfh (C)/ (d)

ScHImALIC L C/VEN DATA:

r————1 Data Point p (bar) V (cm?®)
I ! 1 15 300
) gases: | 2 2 12 361
| ' 3 9 459
Lo ___ 1 4 6 644
5 4 903
6 2 1608
ENGR. MmoDEL . . . As Shown e tha scwmah‘cj +he gases withd'n fha Pistua -c-JImds.»

forme tur cloud system, L. The pressure values provided Approximate tha
pressure at fha piston face.

Anawnsts (a)0 ne approcch 4o find n s to 'oeyu withy PV = constawt. Talc-nj Yhe
IOj of both sides of ¥his <zua/-wv\

legr)-..mlo:)\/z togd.
er 10717 = (=h) lrjv-i-loﬂc
Tlflu.s (-n) corvesponds +o Ve slo e of c plot of lo vs. Io v. Usi
O o SPTCMS‘Aee‘f' pregvem o ob#m.a the plof and +he Ieae} Sﬁuares b?[-

£i+ eurve:
1.2
1 T .
From 4he curve fit
S 08 | (-n) 211996
(e]
2 or
0.6 h=/[199¢ &« n
0.4 - Thus
1.1996
0.2 . . . . PV = Constaut
2.4 26 28 3 3.2 3.4

log(V)



ProdLEM 2.24 ( Cont'd)

(b) Using the vesults of ya—h"(“) and the proceduve ef Example 2.1, +he wovk is
Ve N
w =] J‘ PAV = ___*_‘P,_Vz F‘ V‘

v, {-n |
(2 bar)(1608 cm®) - (15) (2 00) 1osulm1| I m3 LT I
) (1-1.199¢) toar [l10®cwm3l lio®*Nn-m
= 0.043 kLI w

@ © A graphical evaluation of Hhe worle involves a plot of dhe tahul ated
| data and a smooth euvve dvawn Havough the date goints:
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Eachh elemental vedungle w He plot contributes +he following to the area under

e curve : : 3 s
.4 ba.r)(b'o C—Wl3) loS.N/‘m L wy I k3
[bav 1110° cm3]| 103 N-m

The number of vedtungles ic approximately 324, Hus
W= (324)(0.002) = 0.648 T4 W
(d) The results oblained in parts (L) amd (c) ave 1 good agreemeut. Each should

be consideved & plausible eshimale for Hhe veasons presented un Sec.22.4in
the discussion cnf acknal expausion and compression procesces.

. The sottware IT could be used joobleun the least sguares curve £it by
proqramming Hie equations for wrve fitting. It is extier fo use o
sprea.d sheet program [y dhig tusdumce, however.

2. The only measured data are the Jakulated Adatan poiwts, shown as
filled circles. The smooth curve does. not necessarily represent +he
actud pressure at fhe piston face for the corresponding volume.
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