Quiz 6
Chemical Engineering Thermodynamics
February 25, 2016
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[bookmark: _GoBack]In answering first sketch the OVC cycle, then make a table of the streams noting the state of the streams where it is important.  Then solve for the values of H for each stream.


4.19 kJ/(kg-K) = 1 BTU/(lb-F)

°C * 9/5 + 32 = °F
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ANSWERS 
Quiz 6
Chemical Engineering Thermodynamics
February 25, 2016

1) 
[image: ]

[image: ]

2) 
[image: ]

[image: ]
[image: ]



2

image4.png




image5.png
=53, =53,




image6.png
(@S/0T) = C/T




image7.png




image8.png
Maxwell’s Relations
dU=TdS~PdV = ~(@P/0S),=(T/V)s

dH=TdS+VdP = (@V/aS)p = (@T/oP)g

dA =-SdT - PdV = (@P/0T) = (@5/V);

~(@VeT)p=

OS/aP) 1
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Fioure 5.2. Rankine cvcle.
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Figure 5.3. Rankine cycle with reheat.





image18.png
Hot Side, Oy

4 3
XThmnle Valve Compressor/” "\

) 2

Cold Side, O,
Figure 5.8. OVC refrigeration cycle process schematic and T-S diagram.
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Figure 5.9. OVC refrigeration cycle plotted on the more commonly used P-H diagram. State
numbers correspond to Fig. 5.8.
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Figure 5.12. Linde liquefaction process schematic. The system boundaries shown on the left
are used in Example 5.5.
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P6.1. Express interms of P, ¥, T, Cp, Cy, and their derivatives. Your answer may include
absolute values of S if it is not a derivative constraint or withina derivative.

a. (QH/OS)y
b. (GH/OP)y,
<. (0G/oH) p
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P5.4. An ordinary vapor compression cycle is to be operated on methane to cool a chamber to
112 K. Heat is rejected to liquid ethylene at 160 K. The temperatures in the coils are 168 K and

100 K.

a. Write the relevant energy and entropy balances for the compression step.
b. Estimate the minimal work requirement (J/g) for the compressor

c. Estimate the coefficient of performance (COP) for this OVC cycle.

d. Estimate the COP by the Carnot guideline.

e. Estimate the minimal work requirement for the compressor
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