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Sample Quiz and Solutions

Work the quiz using only the first two pages before viewing the solutions on the third page

Quiz

INSTRUCTIONS:  Work all problems in the space provided.  Remember that more credit is given for showing your basic approach to the problem and developing a method for obtaining the answer than is given for completing the final details of algebra or arithmetic. Where appropriate you should state all your assumptions and show all your reasoning in solving a problem.  

The problems on this quiz refer to neon.  Abridged property tables for neon are attached.  The following data for neon may be useful in working the problems: Tc = 44.40 K, Pc  = 2.654 MPa, and R = .4119344 kJ/kg-K

(a)
Ten kilograms (10 kg) of neon fills a volume of 0.1 m3 at a temperature of 38 K.  What is its pressure?  Find the quality if the state is in the mixed region.

(b)
Heat is added to the neon while holding the pressure constant at the value found in (a).  The volume and temperature increase until the temperature reaches 320 K.  What is the final volume (i) using the tables, (ii) assuming an ideal gas with R = .4119344 kJ/kg-K.

	Properties of saturated neon

	T
	P
	volume m3/kg
	enthalpy, kJ/kg
	entropy, kJ/kg∙K

	K
	MPa
	vf
	vg
	hf
	hfg
	hg
	sf
	sfg
	sg

	24.54
	0.04319
	0.000801
	0.22811
	0.00
	89.13
	89.13
	0.0000
	3.6320
	3.6320

	26
	0.07184
	0.000817
	0.14339
	2.81
	87.47
	90.28
	0.1102
	3.3644
	3.4746

	27
	0.09854
	0.000829
	0.10736
	4.81
	86.18
	90.99
	0.1848
	3.1919
	3.3767

	27.09
	0.10127
	0.000830
	0.10469
	4.99
	86.06
	91.05
	0.1915
	3.1768
	3.3682

	28
	0.13210
	0.000842
	0.08196
	6.86
	84.75
	91.62
	0.2586
	3.0269
	3.2855

	29
	0.17351
	0.000855
	0.06365
	8.98
	83.18
	92.16
	0.3316
	2.8682
	3.1997

	30
	0.22380
	0.000869
	0.05016
	11.15
	81.45
	92.59
	0.4036
	2.7149
	3.1185

	31
	0.28402
	0.000885
	0.04004
	13.37
	79.55
	92.92
	0.4748
	2.5662
	3.0410

	32
	0.35525
	0.000901
	0.032308
	15.64
	77.48
	93.13
	0.5449
	2.4214
	2.9662

	33
	0.43859
	0.000919
	0.02631
	17.96
	75.23
	93.19
	0.6139
	2.2797
	2.8936

	34
	0.53518
	0.000938
	0.02160
	20.33
	72.78
	93.11
	0.6819
	2.1405
	2.8224

	35
	0.64618
	0.000959
	0.01785
	22.75
	70.10
	92.85
	0.7489
	2.0029
	2.7518

	36
	0.77282
	0.000982
	0.01482
	25.21
	67.19
	92.40
	0.8149
	1.8664
	2.6813

	37
	0.91637
	0.001008
	0.01236
	27.73
	64.01
	91.74
	0.8800
	1.7301
	2.6101

	38
	1.07819
	0.001038
	0.01033
	30.31
	60.54
	90.85
	0.9445
	1.5931
	2.5376

	39
	1.25972
	0.001072
	0.00865
	32.98
	56.71
	89.69
	1.0087
	1.4542
	2.4630

	40
	1.46250
	0.001113
	0.00724
	35.77
	52.46
	88.23
	1.0738
	1.3115
	2.3853

	41
	1.68819
	0.001164
	0.00605
	38.78
	47.62
	86.39
	1.1417
	1.1614
	2.3031

	42
	1.93861
	0.001231
	0.00501
	42.20
	41.85
	84.05
	1.2170
	0.9963
	2.2133

	43
	2.21572
	0.001329
	0.00407
	46.54
	34.27
	80.81
	1.3107
	0.7969
	2.1076

	44.04
	2.53455
	0.002070
	0.00207
	64.50
	0.00
	64.50
	1.7040
	0.0000
	1.7040

	Properties of gaseous neon


      P, Mpa                                                                                         T,K

	(Tsat,K)
	
	sat
	40
	80
	120
	160
	200
	240
	280
	320

	0.07
	v,m3/kg
	0.1468
	0.2324
	0.4701
	0.7061
	0.9418
	1.0770
	1.4130
	1.9480
	1.8840

	(25.92)
	h,kJ/kg
	90.22
	105.03
	146.57
	187.86
	229.10
	270.31
	311.52
	352.73
	393.91

	
	s,kJ/(kg∙K)
	3.4826
	3.9390
	4.6593
	5.0780
	5.3745
	5.6045
	5.7923
	5.9510
	6.0886

	
	
	
	
	
	
	
	
	
	
	

	0.101325
	v,m3/kg
	0.1047
	0.1596
	0.3245
	0.4878
	0.6508
	0.8135
	0.9763
	1.0000
	1.0000

	(27.09)
	h,kJ/kg
	91.05
	104.78
	146.48
	187.82
	229.08
	270.31
	311.52
	352.73
	393.93

	
	s,kJ/(kg∙K)
	3.3682
	3.7828
	4.5062
	4.9253
	5.2220
	5.4520
	5.6399
	5.7450
	5.8275

	
	
	
	
	
	
	
	
	
	
	

	0.2
	v,m3/kg
	0.0557
	0.0793
	0.1641
	0.2471
	0.3298
	0.4124
	0.4949
	0.5773
	0.6598

	(29.55)
	h,kJ/kg
	92.41
	103.97
	146.20
	187.70
	229.02
	270.29
	311.52
	352.74
	393.95

	
	s,kJ/(kg∙K)
	3.1546
	3.4901
	4.2234
	4.6441
	4.9414
	5.1716
	5.3595
	5.5184
	5.6560

	
	
	
	
	
	
	
	
	
	
	

	0.4
	v,m3/kg
	0.0288
	0.0380
	0.0817
	0.1236
	0.1651
	0.2064
	0.2477
	0.2890
	0.3302

	(32.56)
	h,kJ/kg
	93.18
	102.24
	145.64
	187.44
	228.90
	270.24
	311.53
	352.78
	394.01


	
	s,kJ/(kg∙K)
	2.9257
	3.1766
	3.9326
	4.3565
	4.6547
	4.8854
	5.0735
	5.2325
	5.3702

	
	
	
	
	
	
	
	
	
	
	

	0.7
	v,m3/kg
	0.0164
	0.0202
	0.0464
	0.0706
	0.0944
	0.1181
	0.1418
	0.1654
	0.1890

	(35.44)
	h,kJ/kg
	92.68
	99.30
	144.81
	187.06
	228.72
	270.18
	311.53
	352.83
	394.11

	
	s,kJ/(kg∙K)
	2.7208
	2.8969
	3.6943
	4.1229
	4.4226
	4.6539
	4.8424
	5.0015
	5.1393

	
	
	
	
	
	
	
	
	
	
	

	1
	v,m3/kg
	0.0112
	0.0130
	0.0323
	0.0494
	0.0662
	0.0828
	0.0994
	0.1160
	0.1325

	(37.53)
	h,kJ/kg
	91.30
	95.80
	143.99
	186.69
	228.55
	270.11
	311.54
	352.89
	394.20

	
	s,kJ/(kg∙K)
	2.5718
	2.6881
	3.5396
	3.9729
	4.2741
	4.5059
	4.6948
	4.8541
	4.9920

	
	
	
	
	
	
	
	
	
	
	

	2
	v,m3/kg
	0.0048
	
	0.0159
	0.0247
	0.0332
	0.0416
	0.0500
	0.0583
	0.0666

	(42.23)
	h,kJ/kg
	83.41
	
	141.34
	185.50
	228.00
	269.92
	311.57
	353.08
	394.50

	
	s,kJ/(kg∙K)
	2.1909
	
	3.2288
	3.6775
	3.9833
	4.2172
	4.4071
	4.5670
	4.7053

	
	
	
	
	
	
	
	
	
	
	

	4
	v,m3/kg
	
	
	0.0077
	0.0124
	0.0168
	0.0210
	0.0253
	0.0294
	0.0336

	
	h,kJ/kg
	
	
	136.42
	183.34
	227.01
	269.58
	311.66
	353.47
	395.10

	
	s,kJ/(kg∙K)
	
	
	2.8959
	3.3737
	3.6880
	3.9256
	4.1174
	4.2785
	4.4175

	
	
	
	
	
	
	
	
	
	
	

	7
	v,m3/kg
	
	
	0.0043
	0.0071
	0.0097
	0.0122
	0.0147
	0.0171
	0.0195

	
	h,kJ/kg
	
	
	129.72
	180.61
	225.79
	269.23
	311.87
	354.08
	396.02

	
	s,kJ/(kg∙K)
	
	
	2.5991
	3.1188
	3.4442
	3.6866
	3.8810
	4.0437
	4.1837

	
	
	
	
	
	
	
	
	
	
	

	10
	v,m3/kg
	
	
	0.0030
	0.0051
	0.0069
	0.0087
	0.0104
	0.0121
	0.0138

	
	h,kJ/kg
	
	
	123.77
	178.37
	224.85
	269.03
	312.17
	354.73
	396.94

	
	s,kJ/(kg∙K)
	
	
	2.3914
	2.9506
	3.2855
	3.5321
	3.7288
	3.8928
	4.0337

	
	
	
	
	
	
	
	
	
	
	

	20
	v,m3/kg
	
	
	0.0017
	0.0027
	0.0037
	0.0046
	0.0055
	0.0063
	0.0072

	
	h,kJ/kg
	
	
	113.86
	173.73
	223.42
	269.44
	313.81
	357.28
	400.19

	
	s,kJ/(kg∙K)
	
	
	1.9984
	2.6110
	2.9693
	3.2263
	3.4286
	3.5962
	3.7394
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Sample Quiz Solutions

(a)
Ten kilograms (10 kg) of neon fills a volume of 0.1 m3 at a temperature of 38 K.  What is its pressure?  Find the quality if the state is in the mixed region.

The specific volume, v = V/m = 0.1 m3 / 10 kg = 0.01 m3/kg.  At T = 38 K this is between vg = 0.01033 m3/kg and vf = 0.001038 m3/kg.  Thus we are in the mixed region so 

P = Psat(38 K) = 1.078 MPa
The quality is found from the formula that x = ( v – vf ) / (vg - vf) 
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x = 0.964.
(b)
Heat is added to the neon while holding the pressure constant at the value found in (a).  The volume and temperature increase until the temperature reaches 320 K. What is the final volume (i) using the tables, (ii) assuming an ideal gas with R = .4119344 kJ/kg-K.
We know that the final pressure is the same as the initial pressure of 1.078 MPa because we are given a constant pressure process.  We thus know that the final state has a pressure of 1.078 MPa and the given final temperature, T = 320 K.  The volume at this state may be found by interpolation in the tables between 1 and 2 MPa at 320K. The interpolation gives 
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v = .1274 m3/kg  (tables)
According to the ideal gas law gives v = RT/P, so that the volume at the final state is given by the following calculation.


[image: image4.wmf]3

1000

)

078

.

1

(

)

320

(

4119344

.

0

m

MPa

kJ

MPa

K

K

kg

kJ

P

RT

v

×

×

=

=


v = 0.1223 m3/kg    (ideal gas)
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