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3) l11f1t,rmUliltlf1oJi'tllfl~tl~1li'1Jtllmrr 2 ~11'eJ ~ii'Uhll~bl'11f1hl 1~Vll~t~~~i~lhl~lhlo11~.
1l')~1J1Wl11l~~tl~iim')~ml1Jl~hl~tliJ 120,000 kWh 1~V~lfl~tl~1li'1Jtl1f11rr A iirll COP 3.2

ll{1~ii,)lfl1 100,000 1J1l'1 ll{1~lfl~tl~lH1Jtl1f11rr B ii~l :OP 5.0 U{1~ii,)lfl1 120,000 1J1l'1

1~V~~lhJvh 3.2 1J1l'1/kWh m1Jl1flWll~li1eJf)oJi'tllfl~tl~ Jf1Jtl1f11rr~,rtlt~ 1'Vl,)l~~lll1\Plf.)~"h. .
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Saturated refrigerant-134a-Pressure table

Specific volume, Internal Enthalpy, Entropy,
m3/kg energy, kJ/kg kJ/kg kJ/kg . K

Sat. Sat. Sat. Sat. Sit. Sat. Sat. Sat.
Press., Temp., liquid, vapor, liquid, vapor, lie uid, Evap., vapor, liquid, vapor,
P MPa r: °C Vf vg u, Uz hf hfg hg Sf Sg

I0.06 -37.07 0.0007097 0.3100 3.41 206.12 3.46 221.27 224.72 0.0147 0.9520
0.08 -31.21 0.0007184 0.2366 10.41 209.46 ] 0.47 217.92 228.39 0.0440 0.9447
0.10 -26.43 0.0007258 0.1917 16.22 212.18 ] 6.29 215.06 231.35 0.0678 0.9395
0.12 -22.36 0.0007323 0.1614 21.23 214.50 L1.32 212.54 233.86 0.0879 0.9354
0.14 -18.80 0.0007381 0.1395 25.66 216.52 L5.77 210.27 236.04 0.1055 0.9322

0.16 -15.62 0.0007435 0.1229 29.66 218.32 29.78 208.18 237.97 0.1211 0.9295
0.18 -12.73 0.0007485 0.1098 33.31 219.94 33.45 206.26 239.71 0.1352 0.9273
0.20 -10.09 0.0007532 0.0993 36.69 221.43 35.84 204.46 241.30 0.1481 0.9253
0.24 -5.37 0.0007618 0.0834 42.77 224.07 42.95 201.14 244.09 0.1710 0.9222
0.28 -1.23 0.0007697 0,0719 48.18 226.38 43.39 198.13 246.52 0.1911 0.9197

0.32 2.48 0.0007770 00632 53.06 228.43 53,31 195.35 248.66 0.2089 0.9177
0.36 5.84 0.0007839 0.0564 57.54 230.28 5 7.82 192.76 250.58 0.2251 0.9160
0.4 8.93 0.0007904 0.0509 61.69 231.97 6,~.00 190.32 252.32 0.2399 0.9145
0.5 15.74 0.0008056 0.0409 70.93 235.64 7 ..33 184.74 256.07 0.2723 0.9117
0.6 21.58 0.0008196 0.0341 78.99 238.74 7<).48 179.71 259.19 0.2999 0.9097

0.7 26.72 0.0008328 0.0292 86.19 241.42 8fi.78 175.07 261.85 0.3242 0.9080
0.8 31.33 0.0008454 0.0255 92.75 243.78 9~;.42 170.73 264.15 0.3459 0.9066
0.9 35.53 0.0008576 0.0226 98.79 245.88 9(1.56 166.62 266.18 0.3656 0.9054
1.0 39.39 0.0008695 0.0202 104.42 247.77 10~ .29 162.68 267.97 0.3838 0.9043
1.2 46.32 0.0008928 0.0166 114.69 251.03 IE .76 155.23 270.99 0.4164 0.9023

1.4 52.43 0.0009159 0.0140 123.98 253.74 12~ .26 148.14 273.40 0.4453 0.9003
1.6 57.92 0.0009392 0.0121 132.52 256.00 134.02 141.31 275.33 0.4714 0.8982
1.8 62.91 0.0009631 0.0105 140.49 257.88 142.22 134.60 276.83 0.4954 0.8959
2.0 67.49 0.0009878 0.0093 148.02 259.41 149.99 127.95 277.94 0.5178 0.8934
2.5 77.59 0.0010562 0.0069 165.48 261.84 168,12 111.06 279.17 0.5687 0.8854
3.0 86.22 0.0011416 0.0053 181.88 262,16 18530 92.71 278.01 0.6156 0.8735



Ideal-gas properties of air

550 555.74 11.86
560 565.17 12.66
570 575.59 13.50

1200 1277 79 238.0
1220 1301 31 254.7
1240 132493 272.3

T h
K kJ/kg

200 199.97
210 209.97
220 219.97
230 230.02
240 240.02

250 250.05
260 260.09
270 270.11
280 280.13
285 285.14

290 290.16
295 295.17
300 300.19
305 305.22
310 310.24

315 315.27
320 320.29
325 325.31
330 330.34
340 340.42

350 350.49
360 360.58
370 370.67
380 380.77
390 390.88

400 400.98
410 411.12
420 421.26
430 431.43
440 441.61

450 451.80
460 462.02
470 472.24
480 482.49
490 492.74

500 503.02
510 513.32
520 523.63
530 533.98
540 544.35

r;

0.3363
0.3987
0.4690
0.5477
0.6355

0.7329
0.8405
0.9590
1.0889
1.1584

1.2311
1.3068
1.3860
1.4686
1.5546

1.6442
1.7375
1.8345
1.9352
2.149

2.379
2.626
2.892
3.176
3.481

3.806
4.153
4.522
4.915
5.332

5.775
6.245
6.742
7.268
7.824

8.411
9.031
9.684

10.37
11.10

u
kJ/kg

142.56
149.69
156.82
164.00
171.13

178.28
185.45
192.60
199.75
203.33

206.91
210.49
214.07
217.67
221.25

224.85
228.42
232.02
235.61
242.82

250.02
257.24
264.46
271.69
278.93

286.16
293.43
300.69
307.99
315.30

322.62
329.97
337.32
344.70
352.08

359.49
366.92
374.36
381.84
389.34

396.86
404.42
411.97

S°

v, kJ/kg . K

1707.0 1.29559
1512.0 1.34444
1346.0 1.39105
1205.0 1.43557
1084.0 1.47824

979.0 1.51917
887.8 1.55848
808.0 1.59634
738.0 1.63279
706.1 1.65055

676.1 1.66802
647.9 1.68515
621.2 1.70203
596.0 1.71865
572.3 1.73498

549.8 1.75106
528.6 1.76690
508.4 1.78249
489.4 1.79783
454.1 1.82790

422.2 1.85708
393.4 1.88543
367.2 1.91313
343.4 1.94001
321.5 1.96633

301.6 1.99194
283.3 2.01699
266.6 2.04142
251.1 2.06533
236.8 2.08870

223.6 2.11161
211.4 2.13407
200.1 2.15604
189.5 2.17760
179.7 2.19876

170.6 2.21952
162.1 2.23993
154.1 2.25997
146.7 2.27967
139.7 2.29906

133.1 2.31809
127.0 2.33685
121.2 2.35531

T h
K kJI (g

580 5,3604
590 5%.52
600 61l7.02
610 6 7.53
620 6:'8.07

630 6i:3.63
640 6L9.22

650 6:9.84
660 6; 0.47
670 6E1.14

680 6~ 1.82
690 7(2.52
700 713.27
710 724.04
720 734.82

730 745.62
740 755.44
750 767.29
760 773.18
780 80).03

800821.95
820 8~ 3.98
840 86 ).08
860 88,3.27
880 911l.56

900 93:'.93
920 95'i.38
940 9T'.92
960 1000.55
980 102:;.25

1000 104(,.04
1020 106E.89
1040 109] .85
1060 111L.86
1080 113; .89

1100 1161.07
1120 1184.28
1140 1207.57
1160 1230.92
1180 1254,34

s;
14.38
15.31
16.28
17.30
18.36

19.84
20.64
21.86
23.13
24.46

25.85
27.29
28.80
30.38
32.02

33.72
35.50
37.35
39.27
43.35

47.75
52.59
57.60
63.09
68.98

75.29
82.05
89.28
97.00

105.2

114.0
123.4
133.3
143.9
155.2

167.1
179.7
193.1
207.2
222.2

u
kJ/kg

419.55
427.15
434.78
442.42
450.09

457.78
465.50
473.25
481.01
488.81

496.62
504.45
512.33
520.23
528.14

536.07
544.02
551.99
560.01
576.12

592.30
608.59
624.95
641.40
657.95

674.58
691.28
708.08
725.02
741.98

758.94
776.10
793.36
810.62
827.88

845.33
862.79
880.35
897.91
915.57

933.33
951.09
968.95

Vr

115.7
110.6
105.8
101.2

96.92

92.84
88.99
85.34
81.89
78.61

75.50
72.56

-69.76
67.07
64.53

62.13
59.82
57.63
55.54
51.64

48.08
44.84
41.85
39.12
36.61

34.31
32.18
30.22
28.40
26.73

25.17
23.72
23.29
21.14
19.98

18.896
17.886
16.946
16.064
15.241

14.470
13.747
13.069

S°

kJ/kg' K

2.37348
2.39140
2.40902
2.42644
2.44356

2.46048
2.47716
2.49364
2.50985
2.52589

2.54175
2.55731
2.57277
2.58810
2.60319

2.61803
2.63280
2.64737
2.66176
2.69013

2.71787
2.74504
2.77170
2.79783
2.82344

2.84856
2.87324
2.89748
2.92128
2.94468

2.96770
2.99034
3.01260
3.03449
3.05608

3.07732
3.09825
3.11883
3.13916
3.15916

3.17888
3.19834
3.21751
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