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Explain

(a) What 1s the 1solated system (2%)

(b) What is the isothermal process (2%)

(c) What 1s 1sochoric process (2%)

(d) What is the adiabatic process (2%)

(e) In state principle for simple system, how many independent properties can fix
the state of a simple system (2%)

(f) Give at least two reasons which causes the Irreversible processes (2%)

(g) What are two criteria requirements of the isentropic (2%)

(h) Write down the Clausis Statement (2%) and Kevlvin-Planck Statement (2%)

(1) Write down the equation of the Clausis inequality (2%)

(a) The differential of pressure obtained from a certain equation of state 1s given
as the following. Write down the equation of state. (10%)

R —--%—)dT+[ —RT2 +3a;l“
V—-b V (V—-Db) V

(b) According to the state of equation from (a), please calculate the internal

dp =(

1dV

energy change AU for a gas from state (T, V) to (T,, V3) in terms of C,, Ty,
T,, Vi and V; ; where (T, Vi) and (T,, V;) represented the temperature and
the specific volume at state 1 and state 2 respectively, C, is the heat capacity of
the gas at constant volume and can be assumed a constant value. (10%)
Please derive the work done by the system from state 1 to state 2 for the
polytropic process:
1. n#1 with function of (R, P1,P2,V3, V1) (5%)
11. n=1 with function of (R, T, T2, Vi, V2) (5%)
111. n=0 with function of (R, P;, Vi, V1) (5%); P, is giving known data
A power cycle operating between two reservoirs receive energy Qu by heat
transfer from a hot reservoir at Ty=1727 C and rejects energy Qc by heat transfer

to a cold reservoir at Tc=127 C. For each of the following cases determine and

explain whether the cycle operates reversibly, irreversibly, or 1s impossible:
(a) Qu=1100KJ, W¢y1e=900KJ (5%)
(b) Qu=1000KJ, Qc =200K]J (5%)
(©) Weyele=1400KJ, Qc =600KJ (5%)
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5. Components of a heat pump for supplying heated air to a dwelling are shown in

the schematic below. At steady state, Refrigerant 22 enters the compressor at -5
‘C(T)), and is compressed adiabatically to 60°C(T2). From the compressor, the

refrigerant passes through the condenser, where it condenses to liquid at 24 C (T3),

12bar (P3). Assume there is no friction loss on condenser or evaporator. The

refrigerant expands through a throttling valve to 4 bar (P4). Return air from the
dwelling enters the condenser at 20°C (Ts) with a volumetric flow rate of 0.42

m°/s and exits at 40°C (Te), 1 bar (Ps) with a negligible change in pressure. Using

the ideal gas model for the air and neglecting kinetic and potential energy ettects,

(a) Determine si, S3, and s;3 in (KJ/Kg,K) (3%), hj, h;, and h3 in (KJ/Kg) (3%)

(b) Determine T4 in (C), hs in (KJ/Kg), s4 in (KJ/Kg,K) and quality x4 (4%)

(c) Determine air mass flowrate (2%) and Refrigerant 22 mass tlowrate (2%) In
(Kg/s)

(d) Draw the T-S diagram for the cycle from state 1,to state 4 and back to state 1,
please mark all the state number as well (5%), also draw the path from state |
to state 2s, where 2s is the isentropic state for the compressor (1%)

(e) Determine the actual power for compressor W 5t In (KJ/Kg) (2%), the
isentropic temperature at state 2, T»s in (C) (2%), the isentropic enthalpy hys in

(KJ/Kg) (2%), the isentropic compressor work W in (KJ/Kg) (2%) and the
isentropic efficiency (2%). Hint: 1 KJ=1000N-m;

R=""0K; Cp,qir=1.005K]/KgK, Mai=28.97 Kg/Kmole, 1 bar= 10° N/m’
rllltl()()f return ar Supp]y AT
b mver
fs=2rC S 6 Te=40T
- - |
(AV)s = 0.42 m'/s — Pg=1bar

VWUV mmeoc

| T;,=24°C, P;=12bar

Vv Expansion
A valve

' P 4=4bar
+4

A
{
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R - e Outdoor air

l Evaporator
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Table A-7 properties of Saturated Refrigerant 22 (liquid-Vapor): Temperature Table

710  Tables in SI Units

TABLE A-7 Properues of Saturated Refngemnt 1Y {Ligwd-Vapor): Temperature Table

Specific Volume Inernal Energy Enthalpy Entropy
m/kg kJ/kg k3/kg ki/kg -
Sat. Sat. Sat, Sat. Sat, Sat. Sat.
Temp. Press. Liquid Vapor Liguid Vapor Liguid Evap. Vapor Liquid
“C bar v, X 1Y | v M, ", h, hy, h, &5
—60 | 03749 | 06833 | 05370 | —21.57 | 203.67 | ~21.55 | 24535 | 223.81 | —0.0964 -
~50 | 06451 | 06966 | 0.3239 | —1089 | 207.70 | —~10.85 | 23944 | 22860 { ~0.0474 -;;
~45 | 08290 | 07037 | 02564 | -—5.50 | 209.70 | —-5.44 | 23639 | 23095 -*00235. '_
40 10522 | 0.7109 02052 | -007 | 21168 | 000 | 23327 | 23327 | 0.0000 {
~36 1.2627 | 07169 | 01730 420| 21325 | 438 | 23071 | 23509 | 00186
H ~32 1.5049 | 0.7231 } 0.1468 | 868 | 214.80 8.79 | 22810 | 23689 | 0.0369
g -30) 1.6389 | 0.7262 | 0.1355 10.88 | 215.58 11.00 | 22677 | 23778 |  0.0460
~ 28 17819 { 0.7294 | 01252 13.09 | 216.34 13.22 | 22543 | 238.66 0.0551
—26 19345 | 0.7327 | 0.}159 15.31 | 237.11 15.45 | 22408 | 23953 0.064}
~23 22698 | 0.7393 | 0.0097 19.76 | 2i8.62 19.92 | 221.32 | 24124 0.0819
—20 24534 | 07427 | 0.0926 21.99 | 219.37 2217 | 21991 | 242.09 0.0908
-8 26482 | 0.7462 | 0.0861 2423 | 220.11 | 24.43 | 21849 | 24292 | 00996
- 16 28547 | 0.7497 | 00802 | 2648 | 22085 | 2669 | 21705 | 24374 | 0.1084 | 0
—14 30733 | 07533 | 00748 | 2873 | 22158 | 2897 | 21550 | 24456 | . 0.1171 | O.
-12 | 33044 | 07569 | 0.0698 | 3100 | 222.30 ' 3125 | 21401, ) 24536 | 0.1258 | O.
~10 | 35485 | 07606 | 00652 | 3327 | 223.02 | 3354 | 21262 | 24615 |  0.1345
-8 318062 | 0.7644 | 00610 35.54 | 22373 35.83 | 21110 | 24693 0.1431
~ 6 40777 | 07683 | 0.0571 317.83 | 224.43 38.14 | 209.56 | 247.70 0.1517
~4 43638 | 07722 | 0.0535 4012 | 225.13 3046 { 208.00 | 248.45 0.1602
-2 16647 | 07762 | 00501 4242 | 22582 4278 | 20641 | 24920 0.1688
0 349811 | 07803 | 0.0470 3473 | 226.50 45.12 | 204.81 | 24992 0.1773
2 53133 | 07834 | 0.0442 4704 | 22717 | 4746 | 203.18 ] 25064 | 0.1857 | 0.
4 56619 | 07887 | 0.0415 | 49.37 | 227.83 | 4982 | 201.52 | 25134 |- 0.1941 |
6 | 60275 | 07930 | 00391 [ 5171 | 22848 | 52.18 | 199.84. | 25203 | 02025*___
8 | 641051 07974 | 00368 | 5405 | 229.13 | 5456 | 198.14 | 25270 | - 0.2109 |
10 | 68113 | 08020 | 00346 | 5640 | 22976 | 5695 | 19640 | 253.35 | 02193
12 7.2307 | 08066 | 00326 58.77 | 230.38 59.35 | 194.64 | 253.99 0.2276
16 %1268 | 08162 | 0.0291 63.53 | 231.59 64.19 | 191.02 | 255.21 0.2442
20 9.1030 | 08263 | 0.0259 68.33 | 232.76 69.09 | 187.28 | 256.37 0.2607
24 | 10.164 0.8369 | 0.0232 73.19 | 233.87 74.04 | 18340 | 257.44 0.2772
28 | 11313 0.8480 | 0.0208 7R.09 | 23492 | 79.05 | 179.37 | 258.43 0.2936
32 | 12,556 08599 | 00186 | 83.06 | 23591 [ 8414 | 175.18 | 25932 | . 03101
36 | 13.897 0.8724 | 0.0168 BR.O8 | 236.83 | 89.29 | 17082 { 260.11 | 0.3265 | O.
40 | 15.34) 0.8858 | 0.0151_] 93.18 ]i 23766 | 9453 | 16625 | 260.79 |  0.3429
45 | 17.298 09039 | 00132 | 9965 | 23859 { 10121 | 16024 | 26146 03635
50 | 19.433 09238 | 0.01i6 | 10626 | 23934 | 108.06 | 153.84 | 261.90 03842 |
60 | 24281 | 09705 | 0.0089 | 120.00 | 240.24 | 12235 13961 | 26196 | 04264 |

Souree; Tahiu A-T through A-9 are calculated hased on cquations from A. Kamei and S. W, Beverdein. “A Fundamental Equation for

Chlorodifluoromethane (R-22). Fluid Phase Equilibria, Vol %0, No. 11, 1992, pp. 71-86,
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Table A-7 properties of Saturated Refrigerant 22 (liquid-Vapor): Temperature Table
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TABLE A-8 Propenies of Saturated Refrigerant 22 (Liquid-Vapor): Pressure Table

Specific Volume Internal Energy Enthalpy Entropy
m'/kg ki/kg kJ/kg ki/kg - K
Sat. Sat. Sat. Sat. Sat. Sat. Sat. Sat.
Press. Temp. Liyuid Vapor Liguid Vapor Liguid Evap. Vapor Liquid Vapor | Press.
bar “C v X 10° U, uy e hy he, h, 5; S bar
040 | —5886 | 06847 | 05056 | —20.36 | 204.13 | —2034 | 24469 | 22436 | -0.0907 | 1.0512 | 040
050 | —54.83 | 0691 | 04107 ] —~16.07 | 20576 | —16.03 | 24233 | 22630 | —~0.0709 | 1.0391 | 0.50
0.60 | —51.40 | 06947 | 03466 | -12.39 | 20714 | -1235 | 24028 | 22793 | -00542 | 1.0294 | 0.60
0.70 | —4840 | 0.6989 | 03002 | -9.17 | 20834 | -9.12 | 23847 | 22935 | -0.0397 | 1.0213 | 0.70
080 | —4573 | 07026 | 02650 | -6.28 | 209.4] I —-6.23 | 23684 | 23061° | —0.0270 | 1.0144 | 0.80
090 | ~4330 | 0706) | 02374 | =366 | 21037 | -360 | 23534:] 231.74 | ~0.0155 | 1.0084 .| 0.90
10O | —41.09 | 07093 | 02182 § =126 | 21125 | ~1.19 | 23395 | 232.77 | —0.0051 | 1.0033 1.00
125 | ~3623 | 07166 | 01746 404 | 21316 413 | 230.86 | 234.99 0.0175 | 0.9919 1.28
.50 | -3208 | 07230 | 0.1472 R60 | 214.77 870 | 228.15 | 236.86 0.0366 | 0.9830 1.50
1.75 | —2844 | 0.7287 | 0.1274 12.61 | 216.18 1274 | 22573 | 23847 0.0531 | 0.9755 1.75
200 | —2518 | 0.7340 | 0.1123 16.22 | 21742 16,37 | 223.52 | 23958 0.0678 | 0.969} 2.00
225 | —=2222 | 0.7389 | 0.1005 19.51 | 21853 | 19.67 | 22147 | 24115 | 00809 | 09636 | 225
250 | —19.51 | 07436 | 00910 | 22.54 | 219.55 2272 | 21957 | 242.29 0.0930 [ 09586 | : 2.50
275 | ~17.00 | 0.7479 | 00831 | 2536 | 22048 | 2556 | 217.77 | 243.33 | 0.1040 | 09542 | 2.75
306 | —14.66 | 07521 | 00765 | 2799 | 22134 | 2822 | 21607 | 24429 | 0.1143 | 09502 | 3.00
325 | ~1246 | 07561 | 00709 | 3047 | 222.13 3072 | 21446 | 24518 | 0.1238 | 09465 | 3.25
3150 | -1039 | 07599 | 0.066) 32.82 | 222.88 33.09 | 21291 | 246.00 0.1328 | 0.943] 3.50
3.78 ~843 | 07636 | 0.0618 35,06 | 223.58 35.34 | 21142 | 24677 0.1413 | 09399 | 3.75
400 | —656 | 07672 | 0.058) 3R | 22424 37.49 | 20099 | 247.48 0.1493 | 09370 | 4.00
4.25 ~478 | 07706 | 00548 39.22 | 22486 39.55 | 208.61 | 248.16 0.1569 | 09342 | 4.25
.50 ~3.08 | 07730 | 00519 41.17 | 22545 41.52 | 207.27 | 24880 0.1642 | 09316 | 4.50
475 | —145 | 07773 | 00492 | 4305 | 22600 | 4342 | 20598 | 24940 |- 01711 .| 09292 | 475
5.00 0.12 | 0.7805 | 0.0469 | 4486 | 22654 | 4525 | 204.71 | 24997 | 01777 | 09269 | 5.00
5.25 163 | 07836 | 0.0447 | 4661 | 227.04 | 4702 | 20348 | 250,50 | 0.1841 | 09247 | 525
550 { 308 | 07867 | 00427 | 4830 | 22753 | 48.74 | 20228 | 251.02 | 0.1903 | 09226 | 5.50
575 449 | 0.7897 | 0.0409 49.94 | 22799 | 5040 | 20111 | 25151 | 0.1962 | 0.9206 | 5.75
6.00 S.8S | 07927 | 0.0392 51.53 | 228.44 5201 | 19997 | 25198 0.2019 | 09186 { 6.00
7.00 0.91 | 0.8041 | 0.0337 5748 | 230.04 58.04 | 19560 | 253.64 02231 | 09117 { 7.00
8.00 545 | 08149 | 0.0295 62.88 | 23).43 63.53 | 191.52 | 255.08 0.2419 | 09056 | 8.00
9.00 9.59 | (8252 | 0.0262 67.84 | 232.64 68.50 | 187.67 | 256.25 0.2591 | 0.9001 9.00
10.00 2340 | 0.8352 | 0.0236 7246 | 233.71 73.30 | 183.99 | 257.28 0.2748 | 0.8952 | 10.00
12.00 30.25 | 08546 | 00195 | 8087 | 23548 81.90 | 177.04 '253.94_.1 03029 | 0.8864 | 12.00
1400 | 3629 | 08734 | 00166 BR.45 | 236.89 | B9.68 | 17049 | 260.16 | - 0.3277 | 0.8786 { 14.00
16.00 | 4173 | 08919 | 00144 | 9541 | 238.00.] 9683 | 164.21 | 261.04-| 03500 | 0.8715 | 16.00
1800 | 4669 | 09104 | 00327 | 101.87 | 23886 | 103.51 | 158.13 | 261.64 | 0.3705 | 0.8649 | 18.00
20007 5126 | 09291 | 00112 | 10795 | 23951 | 109.81 | 152.17 | 26198 | ~0.3895 | 0.8586 | 20.00
2400 | 5946 | 05677 | 00091 | 11924 | 24022 | 121.56 | 14043 | 261.99 |  0.424] | 0.8463 | 24.00

R22
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Table A-9 Properties of Superheated Refrigerant 22 Vapor
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TABLE A-9 (Continued)
T v i h 5 v 7 h s
°C m/kg  kMkg  klkg kg K m/kg  klkg  klWkg  k)kg-K
p = 2.5 bar = 0.25 MPa = 3.0 bar = 0.30 MPa
(T = —19.51°C) (Tw = ~14.66°C)
Sat.  0.09097 | 219.55 | 24229 | 0.9586 007651 | 221.34 | 24420 | 0.9502
-15  0.09303 | 22203 | 24529 | 09703 I N I E
=10  0.00528 | 224.79 | 2486} | 0,983 0.07833 | 223.96 | 247.46 | 0.9623
-5 009751 { 227.55 | 251.93 | 0.9956 0.08025 | 226.78 | 25086 | 09751
0 009971 { 23033 | 25526 | 1.0078 0.08214 | 229.61 | 254.25 | 0.9876
5 0.00189 | 233.12 | 258.59 | 1.0199 0.08400 | 23244 | 25764 | 0.9999 |
10 0.10405 | 23592 | 26193 | 1.0318 0.08585 | 235.28 | 261.04 | 1.0120 <}
15 0.10619 | 238.74 | 26529 |  1.0436 0.08767 | 238.14 | 264.44 | 1.0239 D
20 0.10831 | 241.58 | 268.66 | 1.0552 n.03949-| 241.01 | 267.85 | 1.0357
25 011043 | 24444 | 27204 | 1.0666 0.09128 | 24389 | 271.28 | 1.0472
30 011253 | 24731 | 27544 | 1.0779 0.09307 | 246.80 | 274.72 | 1.0587
35 011461 | 25021 | 278.86 | 1.0891 0.09484 | 249.72 | 278.17 | 1.0700
30 001669 | 25393 | 28230 | 1.1002 0.09660 | 252.66 | 281.64 | 1.0811
p = 3.5 bar = (1.35 MPa p = 4.0 bar = 0.40 MPa
(T = —10.39°C) (T = —6.56°C)
Sat.  0.06605 | 222.88 | 246.00 | 0.9431 0.05812 | 224.24 | 247.48 | 0.9370
~10 006619 | 223.10 | 246.27 | 0.944] . B EEE
-5  0.06789 | 225.99 | 249.75 | 0.9572 0.05860 | 225.16 | 248.60 | 0.9411
0 0.06956 | 228.86 | 25321 | 0.9700 0.06011 | 22809 | 252.14 | 0.9542
5 007121 | 231.74 | 25667 | 09825 0.06160 | 231.02 | 22566 | 0.9670
10 0.07284 | 234.63 | 260.12 | 0.9948 0.06306 | 233.95 | 259.18 | 0.9795
15 0.07444 | 237.52 | 263.57 | 1.0069 0.06450 | 236.89 | 262.69 09918
20 007603 | 240.42 | 267.03 | 1.0188 0.06592 | 239.83 | 266.19 | 1.0039
25 0.07760 | 243,34 | 27050 | 1.0305 0.06733 | 242,77 | 269.71 | 1.0158
30 0.07916 | 246.27 | 273.97 | 1.0421 0.06872 | 245.73 | 273.22 | 10274
35 0.08070 | 24922 | 227.46 | 1.0535 0.07010 | 248.71 | 276.75 | 1.0390
40 0.08224 | 252,18 | 28097 | 1.0648 0.07146 | 251.70 | 280.28 | 1.0504
45 0.08376 | 255.17 | 284.48 | 1.0759 0.07282 | 254.70 | 283.83 | 1.0616
p=45bur = 045 MPa p = 3.0 bar = (.50 MPa
(T = —3.08°C) (T, = 0.12°C)

Sat.  0.05189 | 225.45 | 248.80 | 09316 0.04686 | 226.54 | 249.97 | 0.9269
0 0.05275 | 227.29.| 251.03 | 0.9399 | ST CE T R
5 0.05411 | 230.28 | 254.63 | 0.9529 0.04810 | 229.52 | 253.57 | 09399
10 0.05545 | 233.26 | 25821 | 0.9657 0.04934 | 23255 | 257.22 | 09530
15 0.05676 | 236.24 | 261.78 | 0.9782 0.05056 | 235.57 | 260.85 | 0.9657
20 0.05805 | 239.22 | 265.34 | 0.9904 0.05175 | 238.59 | 264.47 | 0.9781
25 0.05933 | 242.20 } 268.90 | 1.0025 0.05293 | 241.61 | 268.07 | 0.9903
30 0.06059 | 245.19 | 27246 | 1.0143 0.05409 | 244.63 | 271.68 | 1.0023
35 006184 | 248.19 | 27602 | 1.0259 0.05523 | 247.66 | 275.28 | 1.0141
30 006308 | 251.20 | 279.59 | 1.0374 0.05636 | 250.70 | 278.89 | 1.0257
45  0.06430 | 254.23 | 283.17 | 1.0488 0.05748 | 253.76 | 282.50 | 1.0371
50 0.06552 | 257.28 | 286.76 | 1.0600 0.05859 { 256.82 | 286.12 | 1.0484
55 0.06672 | 26034 1 29036 | 1.0710 0.05969 | 259.90 | 289.75 | 1.0595
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Table A-9 Properties of Superheated Refrigerant 22 Vapor

TABLE A-9 (Continued)

il
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T U T, h A U u h 5

"C  mikg  kikg  Kikg  kVkg K m/kg  klMkg Kki/kg kikg K

= 12.0 bar = 1.20 MPa p = 14.0 bar = 1.40 MPa
(T, = 30.25°C) (T = 36.29°C)

Sat. 0.01955 | 23548 | 25894 | 0.8864 0.01662 | 236.89 0.8786
40 0.02083 [242.63 267.62 | 09146 0.01708 | 239.78 - 0.8900
SO 0.02204 | 24969 | 276.14 | 09413 0.01823 | 247.29 0.9186
60 0.02319 | 256.60 | 284.43 | 0.9666 0.01929 | 254.52 0.9452
70 0.02428 | 263.44 | 29258 | 0.9907 0.02029 | 261.60 | 290.01 | 0.9703
80 0.02534 | 270.25 | 300.66 | 1.0139 0.02125 | 268.60 | 298.34 | 0.9942
90 0.02636 | 277.07 | 308.70 | 1.0363 0.02217 | 275.56 | 306.60 | 1.0172
100 0.02736 | 28390 | 316.73 | 1.0582 0.02306 | 282.52 | 314.80 | 1.0395
110 0.02834 | 290.77 | 324.78 | 1.0794 0.02393 | 289.49 | 323.00 | 1.0612
120  0.02930 | 297.69 | 332.85 { 1.1002 0.02478 | 296.50 | 331.19 | 1.0823
130 0.03024 | 304.65 | 340.95 ! 1.1205 0.02562 | 303.55 | 339.41 | 1.1029
140  0.03118 | 311.68 | 349.09 { 1.1405 0.02644 | 310.64 | 347.65 | 1.1231
150 0.03210 | 318.77 | 357.29 { 1.1601 0.02725 | 317.79 | 35594 | 1.1429
160 0.03301 { 32592 | 365.54 | 1.1793 0.02805 | 324.99 | 364.26 | 1.1624
170 0.03392 | 333.14 | 373.84 | 1.1983 0.02884 | 332.26 | 371264 | 1.1815

p = 16.0 bar = 1.60 MPa p = 18.0 bar = 1.80 MPa
(Tow = 41.73°C) (T = 46.69°C)

Sat. 0.01440 | 238.00 | 261.04 | 0.8715 0.01265 | 238.86: 0.8649:
50 0.01533 | 244,66 | 269.18 | 0.8971 0.01301 | 241.72- - 0.8758
60 0.01634 | 252.29 | 27843 | 0.9252 0.01401 | 249.86 10,9061
70 0.01728 | 259.65 | 287.30 | 09515 0.01492 | 257.57 0.9337
80 0.01817 | 266.86 | 29593 | 09762 0.01576 | 265.04 0.9595
50  0.01901 | 274.00 | 304.42 | 09999 0.01655 | 272.37 0.9839
100 0.01983 | 281.09 | 312.82 | 1.0228 0.01731 | 279.62 - 1.0073
110 0.02062 | 288.18 | 321.17 | 1.0448 0.01804 | 286.83 - 1.0299
120 0.02139 | 295.28 | 329.51 | 1.0663 0.01874 | 294.04 1.0517
130 0.02214 | 30241 | 337.84 | 1.0872 0.01943 | 301.26 1.0730
140 0.02288 | 309.58 | 346.19 | 1.1077 0.02011 | 308.50 1.0937
150 0.02361 | 316.79 | 354.56 | 1.1277 0.02077 | 315.78 1.1139
160  0.02432 | 324.05 | 36297 | 1.1473 0.02142 | 323.10 |. 1.1338
170 0.02503 | 331.37 | 37142 | 1.1666 0.02207 | 33047 1.1532

p = 20.0 bar = 2,00 MPa p = 24,0 bar = 2.4 MPa
(T = 51.26°C) (T, = 59.46°C)

Sat. 0.01124 | 239.51 | 261.98 | 0.8586 0.00907 | 240.22 Fél 9 | 08463
60 001212 { 247.20 | 271.43 | 0.8873 0.00913 | 240.78 | 262.68 | 0.8484
70 0.01300 | 255.35 | 281.36 | 0.9167 0.01006 | 250.30 | 274.43 | 0.8831
80 001381 | 263.12 | 290.74 | 09436 0.01085 | 258.89 | 284.93 | 09133
90 0.01457 | 270.67 | 299.80 | 0.9689 0.01156 | 267.01 | 294.75 | 0.9407
100 001528 | 278.09 | 308.65 | 0.9929 0.01222 | 27485 | 304.18 | 0.9663
110 0.01596 | 285.44 | 317.37 | 1.0160 0.01284 { 282.53 | 313.35 | 0.9906
120 0.01663 | 292.76 | 326.0) | 1.0383 0.01343 | 290.11 | 322.35 | 1.0137
130 0.01727 | 300.08 | 334.61 l 1.0598 0.01400 | 297.64 | 331.25 | 1.0361
140  0.01789 | 307.40 | 34319 | 1.0808 0.01456 | 305.14 | 340.08 | 1.0577
150 0.01850 | 314.75 | 35176 | 1.1013 0.01509 | 312.64 | 348.87 | 1.0787
160 0.01910 | 322.14 | 360.34 { 1.1214 0.01562 | 320.16 | 357.64 | 1.0992
170 0.01969 | 329.56 | 368,95 | 1.1410 - 0.01613 | 327.70 | 36641 | 1.1192
180 0.02027 | 337.03 l 377.58 I 1.1603 0.01663 | 335.27 | 375.20‘ 1.1388
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