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A tank with a volume of 10 ft3 is initially evacuated. Atmospheric air at 10 psia,
50° F seeps into the tank slowly that heat transfer is allowed to maintain the tem-
perature inside the tank equal to the atmospheric temperature. Please determine
the amount of heat added to or removed from the tank if the pressure inside the
tank reaches the atmospheric pressure. (for air ¢, = 0.24 Btu/lbm°R, ¢, = 0.17
Btu/lbm°R, R = 0.0686 Btu/lbm°R)

. A closed, insulated cylinder is devided into two unequal chambers A and B by an

insulating piston. Initially, chamber A has n, moles of ideal gas at T} and P}, while
chamber B has n, moles of a second ideal gas at T and Pg with P > Pg. This
piston is now allowed to move freely till the pressure is equalized. (a)Can the final
pressure be determined? If it cannot, give your explanation. If it can, what is it in
terms of the given parameters? (12%) (b)Can the final temperatures of chamber A
and B be determined? If so, what are they? (Assume constant heat capacities for

both gases). (8%)
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4. An ideal gas undergoes a cycle as shown. Derive the maximum thermal efficiency of

5.

the cycle in terms of the pressure ratio Py/P; and the volume ratio V;/V;.
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B b MESABOBMSLERLES Virial Equation of State, I
FAEBE=ZRERKL Virial Coefficients. AR A LIS 4, Wy B,y

(Second Virial coefficient for the interaction between a and b) &
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(24 : Virial Equation: Z = 1 + B/v,
Binix = y2Baa + 2y, B,,, + vg +yiBy,
v: molar volume
2. compressibiligy factor

Y: composition of the gas )




