PROBLEM 2.6F

KNOWN: A gas undergoes a polytropic process between two specified states. The relationship
between pressure, volume, and internal energy is known for the gas.

FIND: Determine the heat transfer per unit mass of gas.

SCHEMATIC AND GIVEN DATA:

State 1 State 2
Process 1— 2
(i
Gas
4iad pv'? = constant
p, =40 Ibt/in? p, = 14 Ibf/in?
v, =4.0 ft3/1b
ENGINEERING MODEL:

1. The gas is a closed system.
2. The system undergoes a polytropic process in which pvl'2 = constant.
3. Kinetic and potential energy effects are negligible.

ANALYSIS:
The heat transfer can be determined from an energy balance.

AKE + APE + AU= Q- W
Neglecting changes in kinetic energy (AKE = 0) and potential energy (APE = 0), and solving for
heat transfer give
Q=W+ AU
Dividing by mass for an energy balance on a per unit mass basis

O/m = Wim+ Au

To solve for work per unit mass



PROBLEM 2.6 7 (Contnued)
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The specific volume at state 2 is determined from
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Substituting specific volume to solve for work yields
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The work is positive, denoting energy transfer by work out of the gas as it expands.

Evaluating (v — u;)
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Substituting into the energy equation to solve for heat transfer per unit mass
O/m =23.8 Btw/lb + (-11.9 Btu/Ib) = 11.9 Btu/lb

The positive sign for heat transfer indicates energy into the system by heat.
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