PROBLEM 2.24

KNOWA) = Meast}ud deata for pressuve vevsus volume d,u,w'mj the convpression
of o refrigeraut ave giveu.
ElnD: (@) Delermine w for o fit of the data by pV"= comstanl . (b) Use the
vesult of part (a) to evaluate the work done during +he compvession.
() Evaluate +he worl ysing graphical or n,u.mcn'ca/p istegration of
the data,(d) compare and clisauss parts (o) and (c).

SCHEMATIC & GIVEN DATA:

Data Point p (Ibf/in.?) V (in.?)
_____ i 1 112 13.0
b 2 131 11.0
I : I 3 157 9.0
j vebrig evant | !e—- " e g
; 1 5 270 5.0
R 6 424 3.0

EncR. WoDEL:  [. The rcFrigerawt tn +he Pisa‘-on-ajhi«d.cr assz.mb(cj form a
closed system. 2. The pressure values provided approximate  the
presswre at +he piston fuce.

ANMYSIS:

(a) O oach 4o fiud n. s 4o begin with V"
* logeozwk:ofﬁ sidcsl:C T'i"xti e@wf{?@v\: . P

{og p & mLogV 4 Roge
ov Logp = (- n) LogV +,Qoﬂc

Thus, (-wn) co nds o the slope of a plot of | . logV. Usp
Do s;w)rea.dv; ecl'v;f'srﬂ[%oravfl 1o obiriu He ?‘io{—aa’;d e lm-l'vssgu:aes beﬁ

Lit cuwvve
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Y From the wurve fit+

2.4 - (~w) = -0.90881

25

29 . or n = 9,908374_______1&
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PROBLEM 2.24 (Cont’d)
(b) Usiing Hhe results of gart(a) and the procedure of Example 2.1, the wovle is

- " @ fz,v‘ ~ P Vl
W = IV‘TOW = R
(Y24 BF)(3.00w3) - (u2)(13.0) | 1 & | Bl
) (l- 0490821) 12wl | 118 $-1ke
= - 0.2163 Bl o -

@ (©) A graphical evaluation of the worle mvelves o flo+ of +he tabulated
data. and @ smooth cwrve drawn through Hhe data goiuts :
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Eaclh elemental r¢c+u.Vl¢)\€- w Yhe p\O'\’ contvibutes the {OthU’f'\ﬁ o o

avea wwier Yhe cuvve :

(10 '-\—‘3'-:;\(0.5 w3 LIl B

12 infl118 &g
The number of v‘f,{-avw)\es 3 Of‘wofoaiebj gol.l , Yhus

W =(@ol.1)(5.356x(07")=-0.2148 Bfu o W

= 5.356 X[O-v 6l

(A) The resuls obtaiued v parks (b) awd (<) @re in good aqgveement . Eacla
should be sonsideved o plausibleestimate for Hie veasons presented in
Sec 2.2.4 in the discussion of achusl expamsion armd conpression
A‘)roccsscs.

I. The soHtwave IT cowld be used fo obleiu tie least squaves corve fit by
proqramm ing the c‘::w{-&us for ecurve fitt g, 1+ (s easier o use a
spreadsheet” prograu in fuis stunce, however.

2. The ownly wmeasured deda ave the +ubulated data Poim‘s,skown as

filled cwiddes . The smooth cuvve does not necessarily represevt e
actuad pressure of the piston fare for the Covesponding velume.



