Name 	 	CM Box__________

CIRCLE ONE:	Mayhew 4th	Mayhew 5th	Moorhead 4th	  Moorhead 5th 
For this exam you may use:
	-One side of an 8-1/2 x 11 sheet for notes
	-Tables in appendix of text
	-Calculator
	-EES NOT allowed

ES 202
Examination 1
January 9, 2009
	Problem
	Score

	1
	/72

	2
	/28

	Total
	/100



Show all work for credit
and
turn in your notes sheet 


Problem 1.  (72 pts)  Consider the following refrigeration cycle using R-134a:

1-2	Isentropic compression from 200 kPa to 900 kPa
2-3	Constant-pressure heat transfer in a condenser
3-4a	Adiabatic expansion through a turbine from 900 kPa to 200 kPa (isentropic efficiency is 80%)
4a-1	Constant-pressure heat transfer in an evaporator

a. (8 pts) Sketch the cycle on the following T-s diagam.  Assume the refrigerant is a saturated vapor when it leaves the evaporator (point 1), and a saturated liquid when it leaves the condenser (point 3).

[image: ]


b. (32 pts) Fill in the table below for this refrigeration cycle.  Show your work on separate pages.

	State
	

	

	

	

	

	


	1
	
	200
	
	
	1
	Sat. Vap.

	2
	Not req
	900
	
	
	
	

	3
	
	900
	
	
	0
	Sat. Liq.

	4s
	
	200
	
	
	
	

	4a
	Not req
	200
	
	Not Required



b. (8 pts) Find the work (per unit mass flow of refrigerant) required by the compressor.

c. (8 pts) Find the work (per unit mass flow of refrigerant) extracted from the turbine.

d. (8 pts) Find the coefficient of performance for the refrigerator.

e. (8 pts) Find the mass flow rate of R-134a if the heat transfer rate from the refrigerated space is 100 W.

Problem 2.  (28 pts) Short answer


2.a.  (7 pts) A piston-cylinder system undergoes a constant pressure compression process.  Circle the correct form(s) of conservation of energy.





                                     



2.b.  (7 pts) Find the maximum possible thermal efficiency for any power cycle operating between 1500 K and 300 K.





2.c.  (7 pts) Assuming variable specific heats, find the change in specific entropy of air between (state 1) 300K and 100 kPa, and (state 2) 600 K and 500 kPa.







2.d.  (7 pts) Is it reasonable to treat water at 44 MPa and 1300 K as an ideal gas if accuracy to within 10% is desired?  Quantitatively justify your answer based on the Z-compressibility chart provided.
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