PROBLEM 2.73

KNOWN: Measuved data for pressuve vevsus volume duving the compression.
of o vefrigeraut ave giveu. |
Ewnp: (@) Dekermine n for o fit of the data by pV"= constant . (b) Use the
vesult of part (a) to evaluate the work done during the compvession..
(¢) Evaluate the worle ysing grephical or mmcrl'ca/p inteqvation of
+he data,(d) compdre and cisauss parts (o) and (c).

SCHEMATLC & GLIVEN DATA:

Data Point p (Ibf/in.?) V (in.%)

1 112 13.0
2 131 11.0
3 157 9.0
4 197 7.0
5 270 5.0
6 424 3.0

EneR WoDEL: [ The reﬁrigcmwt in the ?i$+on-u1hbwtw assembly form a
closed system. 2. The pressure values provided opproximate  the
pressure of the piston fuce.

ANMYSIS:

(a) One apgroach 4o fiud n s fo beain with »V "= constant. Taking He
log ozﬂ,boﬂr\ sides of Hhis eiuci?tbu ! ¥ g .

onﬁ p + n,onv =,Q03c.
ov ,Q@ﬁPz(-m)LogV +logc_ | |
Thus, (-n) covresponds to the slope of a plot of lm Vs. loa\/. Msryg:

Da st)reads eet proqram 10 obtaiu Hhe plot alid +he | +98ua es best
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PROBLEM 2.23 ( Cont'd)

(b) usm{, Hhe vresulic ot ?(LH'(M\ and Hhe proce&ure. of Exa.w-flc. 2.1, -H\e wovle is

- 3 - Fr.v"'—ra\/‘
W = jv;]’dv o (1-w)

(Y24 bfhit)(3.00%) - (u2)(13.0) | 1 & | Bl
i (l—- 0908271) 12 \wi | 118 $-ke
= - 0.2163 Bl W

@ () A graphical evaluation of the worle Mmvolves Pl°+ of +he fubulated
' data. and @ smooth cwrve drawn -through He data poiuts :
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Each elemental rechvttj\a w Hhe P\‘* contributes the '(ouOu)Mﬁ to Ha

ovea uwwder Yhe turve :

Ibé TEAY I | L S T -y
(1o \.M..\(o.s n )l,'z ez © 5.356 x10" ! 8l
The number of vetongles s approximately 4oL, s |
Wz (1ol.1)(5.356 %07 7)== 0.2148 Blw o w

(4) The resulis oblatued in pards (b aund (<) are in good agreement. Eack
should be sonsidered o plausible espimate for Hie veasons presented in
Sec.2.24 in the discussion of achual e,xPaM,s'w\,\ ol COW{WVS'SI:O'V\
?roccsscs.

I. The soHwave IT cowld be I:LSCA Jo objeuu Hee least squaves Curve fit bﬂ
Procjm.\mm{mj the ecquatons for eurve Fitt n‘/\j. I+ (s easier o use <
5prea!lshee+ pProgra in this mstaunce, however.

7. The only wmeasuved deda ave the tubulated data points shown as

filled citles . The smooth cuvve does not necessarily represevt the
actuad pressure of Yhe piston fate for the Covesponding velume.
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