PROBLEM 2.25

KMowA)r Measured presture - volume data. for an expansian o gades
withsin e c.:][.u.d..,_ ,—_'C amn internal combuoshon enj,‘y.e_aw.gfveu.
FiRD: (a) Deternune n for a [+ of Fha data 5‘17 PV"": congtant. (p) Use Fha
result of part () fo evalvals +he werk done 4 He expans’ o - (¢) EBvalvaly
tut work dene USInG graplha cod o hvmer i cad in kjrahmoB o data |

«@) C-ow»pn,fe and d cevss parh (C)J (d).

ScHimanc £ CiveEn DATA:

Data Point p (bar) V (cm?)
1 15 300
2 12 361
3 9 459
4 6 644
5 4 903
6 2 1608
ENGR. MmoDEL. |. As Shown e +la sckemah'cj +hw gases itbdn tha pisfunm -cvlmtbr-

forme  tua chocad iyshw\,a.. The pressure values proyv/ded Approximate tha
pessure at tha piston face.

M}[ﬂﬁ(aw ne a.”-proa.ch 4o fird n s o loejt'm with PV":. constawt. Tajcl-uj Yhe
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rlflu.s) (-n) eorvesponds fo ke Sloge of e plot of loa p vs. Iojv, Usi
D o~ sPreaAshee.+ pregvam Ao obiain te plof and Hue leagt siuams be
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PROBLEM 2.25 (Cont’d)
(b) Us g the vesults of part(4) and the proceduve ef Example 2.1, #he wovk is
Vz
\A]: I PAV = M_‘.
v,

(- n)
) (z bar)( 1608 cm®) - ( 15)(300) |05ﬂIM1| 1 m* () I
) C(1-1.1996 ) tbar 1ot ewm3l lio*n-ml
= 0.093 LI w

@ © A graphical evaluation of Yhe worle involves o plot of +he tahul ated
data and a smooth euvve dvawn Havough the date goints:
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Each elemental vectamgle wn Hre plot contvibutes +the following to the area under
Hhe curve:

S 21 vky
4 bar)(50 cm3) [1ON/mY[ L w° | ;.
( QV')( cm ) Char lob Cm3| losﬂ'm = 0.002 LY
The number of vectungles s approxmately 324, Hus
W= (324)(0.002) = 0.648 |Tg W

(d) The results oblnined in pards (b) amd (c) ave 9o0d agreement. Eads should
be consideved & plausible eshinate for Hhe veasons presented un Sec.22.4in
the discussion of ackual EXPAUSIOR and cawpress’nm procesces.

. The sottware IT could be used foobluin the least sguares curve fit by
proqramming Hie equations for wrve fithing. It is exsier fo use a
sprecd sheet  program (U fhis twstumce, however.

2. The only measured data are the Jabulated Adata (Joﬁds, shown gs

filled circles. The smooth cunrve does. not necessarily represent +he
actual pressure af the piston face for the corrsponding volume,




