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NO.

NO.

T EMPERATURE (C)

A 4
K ;CFC-12
33 C
Qw Pressure (KPa)
(WATT) P1 p2 p3 P4 P5 T2
T1
DEL LIO. EXP. SUCT. CAL. DEL. LIQ,
815 810 803 225 220 250 61.1 32.5
850 810 003 225 220 260 66.1 32.6
900 810 803 225 220 330 73.0 32.4
950 810 803 225 220 520 78.9 32.3
1000 810 803 227 223 690 83.8 32.6
1030 810 803 227 223 760 85.5 32.5
ENTHAIPY (Kj/Kg) SPECIFIC HEAT(Kj/Kg)

H2 = H3 H4 H1 H1 EVAP COMP j ISEN ICOND
SI = S4 H4-H2 H1 —H4 H1'- H4 H1-H2
231.6 347.2 385.2 371. 115.c 38. 24.4 153.6
231.8 352.6 388.8 376.5 120.8 36.2 23.9 157.0
231.4 358.4 393.9 383.6 127.0 35.5 25.2 162.5
231.2 365.9 398.1 391,7 134.7 32.2 25.8 166.9
231.8 370.6 401.7 397.4 138.8 31.1 26.8 169.9
231.5 373.6 402.9 399.6 142.1 29.3 26.0 171,4

T3

EXP,

T4

SUCT.

-10.0

8.1

20.0

27.2

30.8

COOLING WATER (0)

Twi

IN

30.6

30.8

30.7

30.6

30.6

30.5

POWER (WATT)

EVAP

864.1

902.9

933.3

969.4

1005.9

1029.9

COMP

204

270.6

260.9

231.7

225.4

212.4

C-OND

1148.1

1173.5

1194.1

1201.2

1231 .3

1242.2

Two

ouT

32.6

32.7

32.6

32.7

32.8

32.7

FLOW RATE (Kg/s)

WATER

0.140

0.141

0.144

0.136

0.140

0.136

AVE TEMP (C)

AMB

33.6

33.5

33.5

33.6

33.1

32.5

CALORI

27.

31.1

REFRIG
7.46
7.46
7.33

7.18

7.23

HEAT
GAIN

(WATT)

52.9
33.3
19.4

5.9



0.565

0.596

0.605

0.623

0.647

0.656

volL
EFF

(Va/vd)
62.1
65.5
66.5
68.5
71.1

72,1

ISEN

EFF

64.0
66.0
71.0
81.0
86.2

86.7

«

(WATT/ ¢)

1.24
1.38

1.07

;CFC-12
33 C

LIA

(WATT/ c)

0.02295
0.02595
0.02470
0.02449
0.02442

0.02423

PCLYT

COMP

1.184

1.169

1.159

1.141

1.134

1.128

COP
fOVTRALU
2,01
2.11
2.19
2.29
2.39

2.44

COP
COP
TACTVAL

3.04

COP
I:gns QO8IA
4.74
5.05
5.04
5.22
5.18

5.47

WEIGHT

(Kg)

.965

.960

.955

.950

.950

Wrnotor

(WATT)

430.

428.

423.
421.

421.



NO.

NO.

Gw

(WATT)

815

850

1000

1030

P1

DEL.

859

859

859

859

Pressure (KPa)

P2
LIQ.
845
845
845
845
845

845

ENTHAIPY (Kj/Kg)

H2 = H3

232.6

232.9

232.5

232.9

232.7

232.8

H4

347.

352.6

358.6

365.3

370.1

372.2

H1

386.1

389.6

394.0

398.4

401.8

402.9

P3

EXP.

230

230

231

H1l =
Xz

373.2
377.1
384.0
392.2

397.7

400.0

:.CFC-12

35 C
P4 P5

SUCT. CAL
224 250
224 260
227 320
227 520
227 680
227 750

SPECIFIC HEAT(Kj'Kg)

EVAP

H4-H2 H1-H4 H1'—H4 H1-H2

115.0
119.7
126.1
132,4
137.4

139.4

COMP

38.8

37.0

35.4

33.1

31.7

30.7

T EMFERATURE (C)

T1

DEL.

62.

67.

73.

80.0

86.

ISEN

24.0

24

25

26

27

27

.5

.4

.9

.6

.8

T2
LIQ.
34.2
34.1
34.6
34.4
34.2

34.5

COND

153.5
156.7
161.5
165.5
169.1

170.1

8.6

19.2

26.6

30.0

COOLING WATER (C)

Twi

IN

32.

31.

32.

32.

32.

32.

POWER (WATT)

EVAP

865

900

945

969

1006

1026.

.4

.8

.8

.6

.2

1

COMP

289.7

278.4

265.5

242.4

232.1

226.0

COND

1.155.
1.179.
1.211.
1.212.
1,238.

1,252.

Two

ouT

34.6

34.6

34.6

34.6

34.6

34.6

FLOW RATE (Kg/s)

WATER

0.106

0.111

0.110

0.120

0.130

AVE TEMP (C)

AMB

33.3

32.9

33.0

33.3

33.0

32.2

CALORI

30.5

REFRIG

E —03
7.51
7.51
7.48
7.31
7.31

7.35

HEAT

GAIN I

(WATT)
50.4 |

50.8 |



NO.

(L/S)

0.559
0.584

0.602

voL
EFF
(Va/vd)
66.4
64.2
66.2
67.6

69.8

ISEN

EFF (WATT/ c)

64.0 1.190
66.2 1.340
71.8 1.450
81.3 1.200
87.1 0.010
90.6 -2.160

:CFC-12

35 C
UA

(WATT/ ¢)

0,02255
0.02275
0.02361
0.02321
0.02326

0.02318

POLYT

COMP

1.180

1.169

1.157

1.142

1.133

1.129

CcCoP

'OVEP-ALLI

1.98

2.07

2.19

2.25

2.36

2.41

cCoP

coP

JACT" ALA

2.99

3.24

3.56

COP

(T?N OOMPI

WEIGHT

(Kg)

.985

.980

.975

.970

.960

.950

Wmotor

(WATT)

437

435

430
426

426



NO.

NO.

ow

(WATT)

1000
1050
1100

1150

P1

DEL.

841

841

841

841

841

841

Pressure (KFa)

P2

831

831

831

ENTRAIPY (KJ/Kg)

H2 = H3

145.2

145.5

145.8

145.5

145.7

145.8

4

295.0

300.8

304.9

311.6

325.7

H1

341.0

345.0

348.0

351.9

355.2

P3

EXP

228

228

230

HT

S1 = 54

323.3

329.6

333.8

342.0

;HFC-134a
33 C
P4 P5

SUCT, CAL.

230 270
230 280
230 320
230 400
230 520
230 740

SPECIFIC HEAT(Kg/Kj)

EVAP COMP

T EMPERATURE (C)

T1

DEL

56.9

61.6

63.8

67.7

71.1

78.3

ISEN

H4-H2 H1-H4 HT-H4

149.8 46.0
155.3 44.2
159.1 43.1
166.1 40.3
171.3 38.2
179.9 36.9

28.3

28.8

28.9

30.4

31.0

32.6

T2
LIQ.
32.4
32.6
32.8
32.6
32.6

32.6

COND

HI-HzZz
195.8
199.5
202.2
206.4
209.5

216.8

T3 T4

EXP. SUCT.
-6.6 -5.5
-6.6 1.1
-6.3 5.6
-6.3 13.3
-6.3 19.3
-6.3 29.4

POWER (WATT)

EVAP COMP
983.5 302.0
1019.6 390,2
1034.6 280.3
1080.1 262,1
1113.9 248.4
1156.2 237.1

Twi

IN

29.8

30.0

30.2

29.8

30.0

29.8

COND

1285.6

1309.8

1314.8

1342.1

1362.3

1393.3

COOLING WATER (C)

Two

ouT

32.1

32.1

32.0

32.0

31.9

31.8

FLOW RATE (K

WATER

0.146

0.173

0.150

AVE TEMP (C)

AME

31.1

32.7

31.6

33.3

32.7

32.7

CALORI

8.3

17.5

29.7

E-03

6

HEAT

GAIN

)

REFRIG

.55

.55

.49

.49

.49

.45

(WATT)

53.5 !

69.6 |

34.6

30.1

13.9

6.2



NO.

0.638

0.659

?

;HFC-134a
33 C
VOL ISEN UA
EFF EFF (WATT/ c) (WATT/ c)
(V«/Vd)
63.5 61.5 1.570 0.02384
65.5 65.2 1.980 0.02382
66.2 67.1 1.160 0.02370
68.6 75.4 1.200 0.02359
69.4 81.2 0.900 0.02378
72.3 88.3 1.980 0.02335

POLYT

COMP

1.158

1.151

1.143

1.134

1.124

1.115

COP

(OVTP.ALL>

2.31

2.34

2.50

2.61

corp

cop

ACTUAL)

cCopP

fiFT?N COMP)

5.29

5.39

5.51

WEIGHT

(Kg).

Wmotor

(WATT)

452
452
448
448
446

444



NO.

NO.

Qw

(WATT)

1000
1050
1100

1150

ENTHAIPY (Kj/Kg)

H2 = H3

147.5

147.4

147.4

147.7

147.5

147.6

« ?

‘HFC-134a
35 C
Pressure (KPa)

P1 p2 P3 P4 PS
DEL. LIQ. EXP. SUCT. CAL,
897 883 234 232 270
897 883 234 232 280
897 883 234 232 340
897 883 236 232 380
897 883 238 234 510
897 883 238 234 620

H4 HT HI ' EVAP COMP

S1 = S4 H4-H2 H1-Ha4—.

294 .4 340.0 323.7 146.9 45.6
300.3 345.9 329.8 152.9 45,6
303.7 348.5 333.7 156.3 44.8
311.7 352.6 344.0 164.0 40.9
316.3 358.3 348.2 168.8 39.0
324.6 362.5 357.5 177.0 37.9

T EMPERATURE (C)

T1 T2
— LIQ.
57.8 34.1
62.8 34
65.2 34.1
69.4 34
71 9 34
79.1 34.1

ISEN iCOND

L ) |

- B H1—H2
29.3  192.5
29.5 198.5
30.0 201.1
32.3  204.9
32.9 207.8
32.9 214.9

SPECIFIC HEAT(Kj/Kg)

T3

EXP.

POWER (WATT)

EVAP

979.3
1.003.9
1,026.2
1.072.6
1,108.3

1,153.2

1 COOLING WATER (C)

T4 Tvvi Two

SUCT. IN ouT
-6.1 30.5 34.4
0.5 30.6 34.3
4.4 30.6 34.5
13.6 30.7 34.2
18.8 30.8 34.0
28.3 30.8 33.9

COMP! C-OND AMB
J

304.0 1,283.3 31.6
299.4 1,303.3 32.7
294.1 1.320.4 32.2
267.5 1,340.1 32.7
256.1 1,364.3 33.3
246.9 1,400.1 33.3

FLOW RATE (Kg/s)

WATER

0.080

0.082

0.082

0.094

0.100

0.108

AVETEMP (C)

CALORI

REFRIG

HEAT

GAIN

(WATT)
49.3
63.9j
26.2
22.6

8.3

3.2



‘HFC-134a

35 C
Va VOL ISEN UA ' ' COP WEIGHT " Wmolor
<L/S> EFF EFF (WATT/ c) ( ATT/c) POLYT COP COP COP (Kg) (WATT)
(Val/vd) COMP (OVERALL* (*cTLIALA  (7T5.N COMP*
0.582 64 04.3 1.42 0.02194 1.159 2.13 3.22 5.01 1.035 459
0.587 64.5 64.7 1.51 0.02342 1.152 2.2 3.35 5.18 1.03 456.8
0.594 65.3 67 0.9 0.02257 1.147 2.27 3.49 5.21 1.02 452 .4
0.622 68.4 79 0.88 0.02260 1.132 2.37 4.01 5.28 1,02 452 .4
0.639 70.2 81.8 0.36 0.02297 1.124 2.46 4.33 5.29 1.015 450.2

0.659 72.4 86.8 0.76 0.02284 1.116 2587 4.67 5.38 1.01 447.9



NO.

NO.

Pressure (KPa)

P2

831

831

831

831

ENTHAIPY (Kj/Kg)

.5
1
Qw

(WATT) P1
DEL,
850 841
900 841
950 841
1000 841
1050 841
1070 841

H2 = H3 H4
144.7 296

145.1 303.6

145.1 310.9

144.7 316.8

145.1 323.9

145.1 329.1

H1

342.8

347.9

352

355.9

364.4

S1

P3

H1 1

325.1

334.1

341.6

349

357.6

363.3

;HFC-134a

:33 ¢ (DECEASE 90 DEGREE)

T EMPERATURE (C)

T1

DEL.

58.8

63.8

67.7

71.6

76.6

80

T2

32.1

32.2

31.7

32.1

32.3

32.3

SPECIFIC HEAT(Kj/Kg)

EVAP

COMP

ISEN

H4-H2 H1-H4 HT-H4

151.3

158.5

165.8

172.1

178.8

184

46.8

44.3

41.1

39.1

37.1

35.5

29.1

30.5

30.7

32.2

33.7

34.2

COND
H 1—H2j
198.1
202.8
206.9
211.2

215.9

T3 T4 Twi

EXP, SUCT. IN
-8.1 -5.5 29.8
-8.1 3.8 29.7
-8.1 12.2 30
-8.1 18.8 30.3
-8.1 27.2 29.2
-8.1 32.7 29.2

POWER (WATT)

EVAP COMP! COND

905.5 280.1 1185.6
948.6 265.1 1213.7
977.6 242.3 12220
1012.6 230.1 1242.7

1052 218.3 1270.3
1068.7 205 1273.7

COOLING WATER (C)

Two

ouT

32.4

32.4

32.3

32.3

32.4

32.5

FLOW RATE (Kg/s)

WATER

0.11

0.11

0.123

0.098

0.095

AVE TEMP ¢C)

AMB

31.1

31.1

31.1

31.6

31.1

31.1

CALORI

0.1

6.1

17.5

31.8

REFRIG
E—03
5.97
5.97
5.88
5.87
5.87

5.79

HEAT
GAIN
(WATT)
55.5

48.6



1/4
: ‘HFC-134a

:33 ¢ (DECEASE 90 DEGREE)

Vs VOL ISEN UA COP WEIGHT motor
(LA) EFF EFF  (WATT/c) (WATT/c) POLYT coOP cop cop (Kg) (watt)
(Val/vd) COMP 'OV?2-ALL"  (AC?LALA
0.56 61.5 62.2 1.557 0.0237 1.158 2.06 3.23 5.2 0.99 439.1
0.589 64.7 68.8 1.566 0.02347 1.143 2.16 3.58 5.2 0.99 439.1
0.598 65.7 74.7 1.1 0.02394 1.13 2.25 4.03 5.4 0.98 434.6
0.613 67.4 82.4 0.89 0.02428 1.121 2.34 4.4 5.34 0.975 432 .4
0.635 69.8 90.8 0.59 0.02317 1.111 2.45 4.82 5.31 0.97 430.2

0.639 70.2 96.9 1.67 0.02353 1.105 2.48 5.21 5.38 0.97 430.2



NO.

NO.

Qw

(WATT)

2

900

950

1000

1050

1070

PI

DEL,

896

896

896

896

896

896

:HFC-134a

.35 ¢ (DECEASE 90 DEGREE)

Pressure (KPa)

P2

LIQ.

883
883
883

883

ENTHAIPY (Kj/Kg)

= H3

147

146.9

147

146.6

146.6

146.6

H4

304

310.8

315.6

323.8

328.3

H1

342.9

347.9

352.6

354.9

361.3

364.6

P3

LEXP.

H1

S1 =

224

224

224

S4

324.9

335.3

348.8

358.7

363.5

P4

SUCT.

220

220

220

220

220

P5

380

480

700

780

T EMPERATURE (C)

T1

DEL.
60
64.7

69.4

T2

LIQ.
33.
33.
33.
3.8
33.

3134

SPECIFIC HEAT(Kj/Ky)

EVAP

COMP

ISEN

J%¥4_2H1-H4 HT-H4

149

157.1

163.8

169

177.2

181.7

46.9

43.9

41.8

39.3

37.5

36.3

28.9

31.3

32.2

33.2

34.9

35.2

COND

H1-H2

195.9

201

205.6

208.3

214.7

218

T3

EXP.

1/4

COOLING WATER (C)

T4 Twi

SUCT. IN

4.4

12.2

17.7

27.2

32.2

POWER (WATT)

EVAP

889.3

948.2

978.3

1009.3

1051 .

1069.1

29.7

29.6

30.2

30.3

29.2

29.2

COMP COND
283.1 1182.3
265 1213.1
249.6 1227.9
234.7 1244
222.5 1274.1
213.6 1282.7

Two

ouT

34.4

34.6

34.6

34.4

34.6

34.7

FLOW RATE (Kg/s)

WATER

0.061

0.059

0.066

0.078

0.059

0.057

AVE TEMP (C)

AMB

31.6

32.2

32.2

CALORI

1.1

8.1

14.5

27.8

32.7

REFRIG
E —03

6.02

HEAT
GAIN
(WATT) !
49.3 |
48.2 |
28.3
9.3
1.6

0.9
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4 », 1/2
'HFC-134a

:33 ¢ (DECEASE 180 DEGREE)

NO. Qw Pressure (KPa) TEMPERATURE(C COOLING WATER (C)[ FLOW RATE (Kg/s)
(WATT) P1 P2 P3 P4 P5 T1 T2 T3 T4 Twi Two WATER REFRIG
DEL. : EXP, SUCT. CAL, DEL, LIQ, EXP  SUCT. IN ouT E—03
1 780 841 831 207 204 255 59.4 32 -9.16 -7.7 29.3 32.6 0.082 5.59
2 800 841 831 207 204 250 63.3 32 -9.16 -4.4 28.4 32.9 0.064 5.59
3 850 841 831 208 205 250 67.2 31.9 -9.4 3.8 28.4 32.8 0.065 5.56
4 900 841 831 208 206 360 69.4 32.3 -9.4 11.1 29.2 32.7 0.086 5.56
5 950 841 831 208 206 540 73.3 32.3 -9.4 20.5 29.2 32.7 0.088 5.54
1000 841 831 208 206 640 78.8 31.9 -9.4 28.6 28.8 32.7 0.076 5.54
NO. ENTHAIPY (Kj./Kg) SPECIFIC HEAT(KjZKg) POWER (WA TT) AVE TEMP (C) HEAT
H2 = H3 H4 H1 H1 EVAP COMP ISEN COND EVAP COMP COND AMB CALORI GAIN
S1 = S4 H4-H2 H1-H4 HT--H4 H1-H2 ' (WATT) !
1 144.6 294 343.4 323,4 149.4 49.4 29.4 198.8 835.7 276.3 1112 31.1 - 55.7 j
2 1446 296.9 347.4 327.4 152.3 50.5 30,5 202.8 851.9 282.5 1134.3 30.2 -5.7 51.9
3 144.6 303.8 351.4 335 159.2 47.6 31.2 206.8 884.4 264.4 1148.9 31.1 -5.2 34.4
4 144.8 310.1 353.6 342.5 165.3 43.5 32.4 208.8 918.3 241.7 1160 31.1 4.8 18.3
5 144.6 318.3 357.6 352.3 173.5 39.3 34 212.8 961.7 217.8 1179.5 31.5 18.7 11.7

6 144.6 325.4 363.1 360.3 180.8 37.7 34.9 218.5 999.9 208.5 1208.4 31.2 29.2 -0.1



e
NO. Va
(L/s)
1 0.55
2 0.559
3 0.582
4 0.600
5 0.621

6 0.641

VOL
EFF
(Valvd)

60.4
61.4
64
65.9
68.2

70.4

ISEN

EFF

59.5

60.4

65.5

74.5

86.5

92.6

(WATT/ ¢c)

1.5
1.451

0.977

‘HFC-134a

;33 c (DECEASE 180 DEGREE)

UA

(WATT/ c)

0.02282
0.02261
0.02247
0.02221
0.02239

0.02832

POL.YT

COMP

1.16

1.159

1.146

1.132

1.118

1.11

corp
(OVERALL™
1.94
1.99
2.08
2.17
2.27

2.37

cop
COoP

(ACTUAL™
3.02
3.02
3.34
3.8
4.41

4.8

cop
<ITNCOUP!
5.08
4.99
5.1
5.1

5.1

1/2

WEIGHT

(Kg)

0.955
0.955

0.95

motor

(watt)

430.2

428
425.8
423.5
423.5

421,3



NO.

NO

Oow

(WATT)

H2

780

800

900

950

1000

P1

DEL.

897

897

897

897

897

897

Pressure (KPa)

P2 P3
EXP.
883 212
883 212
883 212
883 212
883 212
883 212

ENTHAIPY (Kj/Kg)

= H3

146.9
146.9
146.9
146,9
146.9

147

H4

292.8

296.8

303.7

310.8

316.8

326.1

H1 H1

S1 = S4
343.5 324
347.1 328.4
351.6 336.9
354.1 344.9
357.8 354.5
364.1 362.9

:HFC-134a

;35 c (DECEASE 180 DEGREE)

P4 P5
SUCT, CAL
207 250
207 250
207 270
209 370
209 550
209 760

T EMPERATURE (C)

T1

DEL.

60.5

64.1

68.3

70.8

74.4

80.5

T2
LIQ.
33.6
33.5
33.5
33.5
33.5

33.6

SPECIFIC HEAT(Kj/Kg)

ISEN

31.2

31.6

33.2

34.1

35.7

EVAP COMP
H4-H2 H1-H4 HT-H4
145.9 50.7

149.9 50.3

156.8 47.9

163.9 43.3

171.9 39

179.1 38

36.8

COND

H1-H?2

196.6

200.2

204.7

207.2

210.9

T3

EXP.

11.6

21.1

29.4

1/2

COOLING WATER (C)

Twi

IN

29.4

28.6

28.5

29.1

29.1

29

POWER (WATT)

EVAP

827.1

849.8

885

925

963.7

217.1 1,001.8

COMP

287.4

285.2

270.3

244 .4

218.6

212.6

COND

1114.6

1135

1155.3

1169.4

1182.3

1214.3

Two

ouT

34.8

34.9

35.1

35.1

35

35.1

FLOW RATE (Kgj/s)

WATER

0.05

0.044

0.044

0.048

AVE TEMP ( C)

AMB

31.5

31.1

30.5

31.1

31.1

31.1

CALORI

19.2

31.1

REFRIG
E —03

5.67

HEAT
GAIN
(WATT)
47.1 !
49.8 |
35 1
25!
13.7

1.8



NO.

(Lis)

0.549
0.556
0.578
0.599

0.623

VoL
EFF

(Va/vd)

60.3

61.1

63.5

65.8

68.5

70.4

ISEN

EFF

61.
62.
69.
78.
91.

96.

(WATT/ c)

1.27

1.37

1.03

;HFC-134a

(WATT/ c)

0.0263

0.02479

0.02156

0.02218

0.02209

0.02206

POLYT

COMP

1.164

1.16

1.144

1.114

1.107

CoP

(OV?RAUL>

1.9

1.96

2.05

2.14

2.24

2.35

;35 ¢ (DECEASE 180 DEGREE)

UA COP

COP

<ACTUALS

4.41

4.71

COoP

{ ?EN COMP.-

4.68

1/2

WEIGHT

(Kg)

motor

(watt)

434.6
434.6
432.4
432.4
430.2

425.8
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RinCLu

RCPP mCPP

de ClosnrEam.

Iti liti Ude <'.. N)o.ll>
«inciude !stelarg.h>
It) IC) ude -'graphies. h>
trinelude <Stcl]lib.h>

fillie] u

de <conio.h>

tinclude dlJl.h>
ti riel ude "nious. h"
tjriel ude "wi ridow. h"

declaration should be defined in file which has *.h extension.

/'l The
«define QUIT 1
«define CHART ?

«define DI1AGM
«define TABLE 4
«define INPUT
«define MENU

float
float
float
float
float
float
float

TV,Tc,T1,T2, T3,i4;
HI,H2,H3,H4,H II;

V1,V2,V4;
density4,density2,censityl;
Work5 r_A,hr_B;

QA ,Qs,Qc ,Hw, Two , Twff, Im, ua;
COP_ACT,COP_OVERALL.Polytropic;

void main (void.)

int
i lit:
int
int.
void
void
void
vO)d
void
int
floa

gdriver - VGA, grnode - VGAHI, errorcode;

gprirrtf (int *xloc,int *yloc.,char *fmt,..,);
Calculate(float Pc,float Pv,float Qw,float

PH_chart (f Joat Pc,float Pv);

backgroundfirit xtopjint ytop.int xbot.int

clear_type(void);
screen(void);
c)ear_screen! Vaid);
Diagram(void);
xlocate,ylocate ;
t buf=0;

f loat Pc-0,Pv=0,Qw=0,Twi-0,Tamb-0,Zeta_s~0;
t butPc-0,bufPv-'O,bufQw-0,bufTwi ~o7bufTamb-0;

floa

char

[81];

EvntMsg evntmsg;

initgraph(&gdriver, Sgmode, "");

it (

cout << "Graphics not initialized:

(errorcode - graphresult()) != griok)

getchO;

}
el se

{
[TWi

ndw wndwl (0,0,510,480,7 RUE, FALSE) ;

Wiridw Caphead(0,0,getmaxx( ),60, TRUE, FALSE ) ;
Windw Output(100,200,250,350,TRUE, FALSE);
CapWindw CapOutput(55,100,200,60.FALSE.FALSE, 1");

CapWindw head(20,10,590,40,FALSE.FALSE,

CapWindw Xhead(70,75,410,40,FALSE, FALSE,

CapWindw rhead(70,245,410,40,FALSE, FALSE,"");

/lrectangl e(o0,0, getniaxx (). getmaxy ()) ;
/lsetfillsty 1e(3~BLUE);
[/ floodfij1(i,l"white);

sett

extstyle (TRIPLEX.FONT,0,1);

/Isetfillsty 1e(SOL1dl fILL, BLUE);

[TWi

ridw chart (85190,780,300, TRUE, FALSE ) ;

")

")

Twi,float

ybot);

<< errorcode <<

"\

Tamb,float

2eta_ );



/1 inow wndw2(?0,80,410.150, TRUE, FALSE ) 0
/fwndw?2. Dr anWi ndow( ;

[1wi c ridw3(70,2s0,410 sISO ..TRUE,FALSE ) B

| /wridw3. Dr awWi nciow () ;

/Iset!il]style (SOLID_FILL,CYAN);

setusercharsized, 2,2,1) ;

outtextxy(10,0,"Re f'rigeration Calorimeter Perform
settextsty le (0,0,1);
mouse.SetLimi ts (0,getmax.x ( - ,0, getmaxy ( - );

Button pushl(550,400,"QUIT");
Button push2(550,360,""CHART");
Button push3(550,320,""D1AGM"),
Button push4(550,280"TABLE");
Button push5(550,240,""INPUT");
pushi.DrawWi ndow() ;
push2.DrawWindow();
push3.DrawWi ndow(),

push4. DrawWi ndow();

push5.DrawWi ndowO ;

screen( ;

mouse.Showhouse() ;

LOOP: int button=0;

while(l button)

{

GetEvent(evntrnsg) ;

if(pushl-Clieked(evntmsg)
button QUIT ;

if (push?.Clicked(evntmsg))
button = CHART;

i f(push3.Clicked(evntmsg))
button - DIAGM,;

i f (push4 .Clicked (evntmsg
button = TABLE;

)f (pushS-Clicked(evntmsg))
button - INPUT;

}

mouse.HideMouse( ) ;

switch(button)

<{:ase QUIT . closegraph();

textbackground(BLACK ;

textcolor(LIGHTBLUE),

clrscr();

priritf ( \n");

printf("\t=-- ============ PROCESS END =-= :- : :::::::::: \ "
pri"ntf("\t RCPP Package (version 1.00)
priritf ("\t Copyright 1994
printl("\t by

printf("\t Arnnart Hanwongpaibool
printf("\t Chulalongkorn University
print! ("\t e - ST
textcolor(LIGHTGRAY);

windowd,10,80,25) ;

clrscr( ;

eXit (0);

case DIAGM cleardevice();
Caphead. DrawWi ndow( ;
Diagram( ;
pushl.DrawWi ndow( ;
push2.DrawWindow( ,
push3. DrawWi ndow( ;
push4.DrawWi ndow( ;
push5.DrawWi ndow( ;
setcolor(YELLOW);



outtextxy (34 ,125,"; ");

Xlocate - 130; ylocate - 140;

gprintf (&xlocate,&locate5"PIl i,6.2f ",Pc);
xlocate = 230; ylocate - 123;
gprintf(&xiocate 5&ylocate, "P47i6.2f " ,Pv) ;
xlocate = 475; ylocate 100;
gprintf(&xlocate,&ylocate 5"P3-'6.2f "5Pv);
xlocate 525; ylocate - 130;
gprintf(&xlocate 5&ylocate 5"P2-%6.2f "5Pc) ;
xlocate = 30; ylocate - 450;
gprintf(&xlocate 5&ylocate 5" i ?,6.2f "5iwi );
xlocate - 400; ylocate - 270;
gprintf(&xlocate 5&ylocate 5"Qw-%6. 2f " 5Qw) ;
xlocate 400; ylocate = 2%0' "
gprintf(&xlocate b&ylocate 5" Tamb=96. 2 f "5Tamh);
oetcolor(GREEN) ;

xlocate - 20; ylocate 175;
gprintf(&xlocateb5&ylocate 5" wo=%6.2f"5Two) ;
xlocate - 75; ylocate - 385;
gprintf(&xlocate 5&ylocate 5"hw=%6. 4f " 5hw) ;
xlocate - 130, ylocate 150;

gpri ntf(&xlocate 5&ylocate, ‘TI=16.2f",T1l);
xlocate : 525, ylocate 140;
gprintf(&xlocate 5&ylocate 5"T2 :%6.2f "5 2);
xlocate 475; ylocate 110;
gprintf(&xlocate 5&ylJocate 5"T3=%6.2 f", T3) ;
xlocate : 260; ylocate 133;

gprintf (&xlocate,&locate 5" ?,6.2f"5 4);
xlocate 275; ylocate = 420;

gpri ntf(&xlocateb5&ylocate 5"wbhp=%6.2 f" 5Work) ;
xlocate 125; ylocate 205;
gprintf(&xlocate,Sylocate,” %6.2f " 5Twm);
xlocate 430; ylocate 295;
gprintf(&xlocateb5&y3ocate 5"Mr-%6.4f “5Mr_B) ;
setcolor(WHITE);

break ;

ase CHART cleardevice();

pushl .OrawWi ridow( ) ;
push2.Or awWi ndow();
posh3.DrawWindow();
push4.DrawWi ndow();
push5.DrawWi ndow();
PH_chart(Pc,Pv);
oréak;

ase TABLE : cleardevice();
setcolor(WHITE);
rectangle (0,0,getmaxx( ) 5getniaxy ());
setfillstyle(3,E!'LUE);
floodfill(lI 1, WHITE);
setviewport(350,60,565,200,1);
clearviewport(),
setviewport(0,0,getmaxx(),getmaxy(),1);
rectangle(350,60,565,200);
setcolor(LIGHTGRAY);
outtextxy(370,170,"V e r i 0 1.00");
setcolor(YELLOW);
settextstyle(3,0,1);
c¢otncorrharci 70f1 1
outtextxy(370,70,"RCPP TABLE");
settextstyle(0,0,1) ;
setcolor(RED);
outtextxy(30,465,“RCPP Table version 1.00 copyright 1994.");
outtextxy(345,465, " By Anmart Hariwongpaibool.");
setusercharsize(1,1,3,2) ;



Betco :or(LIGHTSLU?) ; 100
OouUltextxy(50,80,"1 N p PHRANRET][ ER");

outtextxy (50,235, "u P T I1LA k Hii E1ER");

wi ndw 1ritab|e(70,100,16 5,1 Os 5TRUE 5FAL SE ) ;

1 tabie ra i dO ();

etteXt tyle(2,0,1);

et .erchaici2e(1,1 ,3,2);

setcolor(BLACK);

Xlocate 75; ylocate X 115;
gprintf(Sxlocateblylocate," Pc - 77.21-" Pc);
X10cate - 75; ylOcate - 130.
gprinef(Sxlocate,Sylocate,” ft Pv =& 8 " PV):
xlocate 75; ylocate - 145:
gprintf(Sxlocate,sylocate," ft Qv = 77.2f '5Qw) 1
xlocate 75; ylocate - 160;

gprintf(Sx locate,Sylocate,“  f Twi 17.2f", 1 i)
xlocate - 75, ylocate = 175;

gprintf (Sxlocate,Sylocate, " ft Tanb : 17.2f " Tanb

Windw Outtable(70,255,405,160, RUE, FALSE);
Outtab le . DrawWi ndow(),

setcolor(BLACK);

xlocate - 75; ylocate 275;

gprintf(Sx]Jocate, &ylocate," t T 77.2f",T1);
xlocate 75; ylocate : 290;
gprintf(Sxlocate,Sylocate," t T2 77.2fM2);
xlocate 75; ylocate - 30 ;
gprintf(&Xlocate,&ylocate,” f 13 77.21 ", T3);
xlocate 75; ylocate : 320;
gprintf(Sxlocate,&ylocate," » T4 77.21¢,T4)
xlocate - 755 ylocate = 335;

gpriritf (Sx]ocate,Sylocate, " ft HI 77.2f MHi h
xlocate - 75; ylocate : 350;

gprintf(Sxlocate,& locate," ft H2 77.2f\H2);
xlocate - 75; ylocate = 365;
gprintf(Sxlocate,Sylocate," ft H3 77.2f ,H3);
xlocate - 75; ylocate 380;
gprintf(Sx]Jocate,&ylocate," ft H4 77.21 " H4) ,
xlocate " 250; ylocate 27 5;

gpri ntf(Sx locate, &ylocate,"” ft Wbhp 77.21 ", Wor k
xlocate 250, ylocate - 290;

gpri ntf(Sxlocate,Sylocate, " ft hr 77.41 " Mr_B
xlocate 250; ylocate 305;

gpri ntf(Sxlocate,Sylocate," ft Qc 77.21 " ,Qc);
xlocate 250; ylocate 320;

gprintf(Sx locate,Sylocate,"” ft hw CTTAL vy
xlocate - 250; ylocate 335;

gprintf(Sx locate,Sylocate,” li- Twm 77.2f ", wm)
xlocate : 250; ylocate 350;
gprintf(Sx]Jocate,Sylocate,"” ft Two 77.21 ', Two)
xlocate 250, ylocate 365;
gprintf(Sxlocate,Sylocate, " ft Ut - 77.4f",ua);
xlocate 220, ylocate = 380;
gprintf(Sxlocate,&ylocate," ft Polytropic expo - %7.2f", Polytropic

settextsty le(0,0,1);
setcolor(WHITE);
pushl.DrawWindow();
push2 .DrawWi ridow () ;
push3.DrawWindow();
push4.DrawWindow();
pushS.DrawWindow(j;

break;
e INPUT Inputwindw *InputPc new InputWindw("Input Parameter”,
"Please Enter Pc '," ( Pc Range - 110-2000 )")
Inputwindw *InputPv new Inputwindw("1lnput Parameter”,

"Please Enter py ,1,"( py Range - 110-2000 )")



101

iriputwindw *InputQw new 1riputwi ndw( "Jnput Parameter

"Please Enter Qv ',," ( Qv Range - 100-2000 )"):
Inputwiridw *InputTwi - new I nputWiridw( "Input Parameter",

"Please Enter Iwi ".)" ( Twi Range : 100-400 )")
Inputwiridw *1nputTamb : new IriputWindw( "Input Parameter",

"Please Enter lamb "," ( Tamb Range 100-400 )
InputPc->DrawWindow( ) ;
mouse. ShowMouse() ;
| nputPc- >RunWi ridow () ;
if(lnputPc->GetButton() OK)

{
lnputPc->Getlnput( ) ;

mouse.Hi deMouse();
delete InputPc;

}
else

{
mouse. HideHouse();
delete InputPc;
break ;

}
buf - atof( );
if(buf<110 J|buf>2000)

OKWindw *error - new OKWindw("Error Message",
"Invalid Parameter",
"Pc...Out of Range");

srror- >DrawWi ridow () ;

mouse-ShowMouse() ;

error->RunWi ridow () ;

mouse. HideMouse() ;

delete error;

break;

}

bufPc atof(s);

I nputPv->DrawWi ridow() ;

mouse. ShowMouse() ;

I nputPv->RunWindow() ;

i f (1nputPv->GetButton( ) == OK)

{
lnputPv->Getlnput( );
mouse. Hi deMouse() ;
delete InputPv;

j

else

{ .
mouse.HideMouse() ;
delete 1nputPv;
break ;

}
buf - atof(s);
if(buf<110!'!'buf>20001lbuf>bufPc)

OKWindw terror new OKWindw( "Error Message",
Mrival id Parameter ",
"Pv... Out. of Range");

error->DrawWi ridow( ) ;

mouse.ShowMouse() ;

error->RunWi ndow();

mouse.HideMouse();

delete error;

break ;

}
bufPv ' atof ( );
I nputQw->DrawWindow( ) ;



mouse. 3 howMouse() ;
i riputQw->R T ndow( );
i f(1nputQw->6etButton()
|
|
IriputQw- >Getl nput ( )
.House.HideMouse () ;

delete lriputQw;
Le
r
I

mouse. HideMouse();
delete | riputQw;
break ;

J

but - atof(s);

i f (but <100 ! Iblit >2000 )

OKWindw terror : new OKWLridw( "Error

OK)

“"1rival id Parameter ",

"Qw...

error->OrawWindow();
mouse. ShowMouse();
error->RunWi ndow();
mouse.HideMouse();
delete error;

break ;

E)UfQW atof( );
InputTwi->DrawWindow();
mouse.ShowMouse();
InputTwi->RunWi ndow();
if(InputTwi->GetButton()

r

Inputiwi->Getlnput(s);

mouse.HideMouse();
delete InputTwi;

!

else

[
mouse.HideMouse();
delete IriputTwi;
break;

juLudo!Lf>,00)

OKWindw terror new OKWindw( "Error

t of Range");

OK)

"lrival id Parameter ",

"Twi...Out of Range");

error->DrawWindow();
mouse.ShowMouse();
error->RunWindow();
mouse.HideMouse();
delete error;

break ;

}

bufTwi atof( );
InputTamb->DrawWindow();
mouse.ShowMouse();
InputTamb->RunWi ridow() ;

if (InputTamb->GetButton()

[

InputTamb->Getlnput( );

mouse.HideMouse();
delete InputTamb;

1 OK)

Message",

Message",

102



else 103

mouse. Hidehouse() ;
delete Inputlamb;
break;

j?(buf<iSolibuf>-.00)

OKWindw *error new OKWLndw("Error Message",
"Invalid Parameter"5
"lamb...Out of Range");

srror->DrawWindow( ) ;

mouse. ShowMouse() ;

error->RunWindow( ) ;

mouse-Hidehouse();

delete error-

break;

}
bufTamb - atof( );

Wiridw *Wait - new Windw(280,200,80,80,TRUE, FALSE);
Wait->0rawWindow( ) ;
outtextxy(290,240, " Wait !");
Pc=bufPc ;
Pv=buf Pv;
Qw-bufQw;
T i-b fT i;
anmb=bufTamb;
Calcuiate(Pc,Pv,Qw,Twi ,Talllb,2eta_ );
delete Wait;
break;

}

mouse-ShowMouse();

goto LOOP;

} /1 else loop

void clear_type(void)
sett i 1llsty 1e(SOL 1D FILL.,BLUE);
bar (12,53,529,466)7

J

void background(int xtop,int ytop,int xbot,int ybot)
{
int i,j;
unsigned int k;
float 1,
for (k=ybot-ytop;k>ytop;k--)
r
j - 2.1*k-(xbot-xtop);
for(l=xtop; 1<j; 1++)
r

i random (xbot-xtop ) ;
putpixel(i, k,LIGHTBLUE);
putpixel(i,ybot-ytop-k,LIGHTBLUE);

}

}
setcolor(WHITE);
rectangle(xtop,ytop,xbot-10,ybot);

i

void screen(void)



/*

irid chart(70,80,410,360,TRUE, FALSE);

chart.DrawWindow() ;

setviewport(85,92,465,428,1);

clearvi ewportl );

background(0507390,336 ) ;

setviewport(0,0,getmaxx( ),getmaxy(),1.);

settextstyle (TRIPLEX__FONT,MORIZ DIR,0);

setusercharsize(1,1,2,1);
setcolor(RED);

line(165,410,395,410);

line(165,415,395,415);

line(165,420,395,420);

line (165,425,395,425);

line(165,430,395,430);

line 165,435,395,435);

1line(165,440,395,440);

line (165 445 _795 445

line (165*450*395*450) ;

setcolorl LIGHTGRAY ) ;

outtextxy(173,388, 1 Phoenix");

outtextxy(172,389, " Phoenix");
setcolor(WHITE) ;
outtextxy (170,390, * Phoenix");*/

setusercharsize(1,1, 1);
setcolor(RED) ;

outtextxy (161,144, RCPP Module
outtextxy(162,143, " RCPP Module
outtextxy(163,142, " RCPP Module
outtextxy (164,141, " RCPP Module .
setcolor(LIGHTRED);
outtextxy(160,145, " RCPP Module ;.
setcolor(LIGHTRED);
settextstyle(0,0,1);

outtextxy(160,270," Version 1.00 | ;
outtextxy(160,285," Copyright 1994 “);
outtextxy(160,300, ' by sl
outtextxy(160,315,' Amnart Hanwongpaibool");

outtextxy(160,330,1 Chulalongkorn University");
setcolor(WHITE) ;
/louttextxy (220,452, G r O p");

irit gprintf(int *xloc,int *yloc,char

{

va_list argptr;

char str[140); -

irit cnt;

va_start(argptr,fmt);

cnt - vsprintf(str,fmt,argptr);
outtextxy(*xloc,*yloc,str);
*yloc +- textheight("H") +2;
va_end(argptr);

return (cnt);



DIAGRAM 1 CPP

ttinclude <stdio.h>
ttinclude <conio.h>
Hinclude <stdlib.h>
ftinclude <graphics.h>

«define FLOW 0

«define ROTA 1

void Diagram(void)

r
void Compressor(int x,int y);
void Condensor (i.nt x,int y);
void Gage(int x,int y,int color);
void Motor (int x,irit y);
void Calorimeter(int x,int y);
void Meter(int x,int y,int type);
void Expansion_Valve(int x,int y);
setcolor(WHITE);
rectangle(0,70,getmaxx(),getmaxy());
rectangle(2,72,getmaxx()-2,getmaxy()-2) ;
settextstyle(2,0,1);
setusercharsize(1,1,3,1);
setcolor(MAGENTA);
outtextxy(50,13,"
outtextxy(51,13,"
settextstyle(0,0,1);
setcolor(WHITE ) ;
setfillstyle(3,BLUE);
floodfill(3,74,WHITE);
outtextxy(40,85,“Assume 1. steady stare Condition.");
outtextxy(40,95," 2. No Depressure.");
outtextxy(40,105," 3. No Subcooling.");

RAM version 1.00");

A
AGRAM version 1.00");

RCCp DIAG
RCCp DIAG

Compressor(200,220);
Condensor(80,220);
Gage(505,160,YELLOW); /./ POINT
Gage(455,140,YELLOW); // POINT
Gage(350,170,YELLOW); // POINT
Gage(240,165,YELLOW); // POINT
Gage(1.10,170,YELLOW); // POINT
Motor(202,370);
Calorimeter(320,180);
Meter(40,350,FLOW);
Meter(510,260,ROTA);
ExpansiOn_Valve ('460,170) ;
line(292,320,292,370);

line (302,320 302,370);
setlinestyle(l,0,1);

line (295,320,295,370);

line (299,320,299,370);
setlinestyle(0,0,3);

/1 HOT LINE FROM CONDENSOR TO ROTAMETER

setcolor(RED);

moveto(151,275);

lineto(165,275);

lineto(165,450);

lineto(515,450);

lirieto (515,311 ) m

/1 HOT LINE FROM ROTAMETER TO EXPANSION VALVE
setcolor(RED);

rnoveto (515,259 );

li neto(515,192),

/1 SUPER COOL LINE FROM EXPANSION VALVE TO CALORIMETER
setcolor(LIGHT BLUE);
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]irieto (4 75>150) ;
iineto(370,150);

//' COOL"line from calorimeter to compressor
setco]or(BLUE);

flioveto(340,180);

lirieto( 340,165);

lineto(250,165);

1llneto(250,219);

/] SUPER HOT LINE FROM COMPRESSOR TO CONOENSOR
setco lor(LIGHTRED) ;

rnoveto(215,209) ;

lineto(215,180);

lineto 120,180 ;

lineto(120,219);

/] COOL WATER FROM CONOENSOR TO FLOW METER
setcol or(LIGHT BLUE) ;

flioveto(79,280) ;

lineto(45,280);

lineto(45,349],

moveto(45,401),

lineto(45,430);

outtextxy(20,440,"Cooling Water");

/7 DRAIN WATER

setcolor (RED) »

moveto(79,230) ;

lineto(45,230) ;

lineto(45,200),

outtextxy(20,185, "To Drain");
setlinestyle(0,0,1);

setcolor(WHITE );

void Cornpressor(int x,int vy)

{
setcolor(WHITE );
moveto(x,y);
lineto(x+10,y);
li rieto(x+10,y-10);
lineto(x+20,y-10);
lineto(x+20,y);
lineto(x+60,y);
lineto(x+60,y+30) ;
lineto(X+65,y+35);
lineto(x+65,y+60) ;
lineto(x +72,y+60j ;
lineto(x+72,y+85);
li neto(x+65,y+85 j;
lineto(x +60,y+100) ;
lineto(x,y+100) ;
lineto(x-5,y+85) ;
lineto(x-12,y+85) ;
li neto(x-121y+60),
lineto(x-5,y +60);
lineto(x-5,y +35) ;
lineto(x,y+30);
lineto(x,y);
setfillstyle (SOLID_FILL,BLUE);
floodfill(x+1,y+I|,WHITE) ;
outtextxy(x-5,y+110,"Compressor ") ;
rectangle(x+5,y+10,x+55,y+30) ;
setfil Istyle (SOLID_FILL,LIGHTGRAY);
floodfill(x+6,y+lI7TWHITE);
line(x+5,y+14,x+55,y+14),
line(x+5,y+26,x+555y+26);



}

move no(x+345y+30);
Lineto(x+34 ,y+50.1;
1jneto(x+38,y+50) ;

I neto(x+38,y+65]) ;
Ineto(x+22,y+65),

lineto x+22,¥+50 )
lineto(x+26,y+50 |;

lineto x+26,;§+30 )

loodf 1gx+ 3 y 31, WHTE);
moveto(x+38,y+5

lineto(x +5,y+57):
lineto +5¥+70 )
lineto(x-12,y+7 l
[ine(x+72:y+10,x+92,y+70);
oo a3 g 0o

X X+102, ;
sett il?st 1egsoxlo FILL LICS—ITGQ,&Y),
floodfill(x+ 35%+61 WHITE) -
[Iline(x+92,y+50,x+102,y +100) :
//llne1x+92,y+100 x+102.y+50):
setfll_style7(SOLID.FILLLIGH GRAY);
tloodfill(x+73,y 471, WHITE) ;

void Condensor(int x,int )

{

rectarigle(x,y,x+70,y+70) ;
setfillstyle(SOL ID_FILL,RED);
floodfill(x +I y+1, WHITE);
moveto(x,y+10) ;
setlinestyle(0,0,3);

lineto x+§0,y+10 ;
lineto(x+60"y+20);

1ineto x+10,y+50}f

1.ineto(x +60,y+50).;

tetolx Gy‘l%*f;“’

setl|nesfyle£ 01):;
outtextxy(x-3,y+80,“Condensor" );

/1 FIX POINT X+10, Y+10
void Gage(int x,int y,int color)

{

circle(x,y-20,10) ;
setfillstyle (SOLIO_FILL,COlor);
floodfill(x,y-20,WHITE ),
li.ne(x,y-10,x,y);
line(x,y,x+10,y+10);
setcolor(BLACK);
line(x-5,y-15,x+5,y-25);
moveto(x+5,y-25);
lineto(x,y-22);
moveto(x+5,y-25);
lineto(x +2,y-20),
setcolor(WHITE),



rectarlgle(X,y, X+60, y+40) ;
setfillstyle(SOL1D FILL,BLUE)1
fioodtiil(x+1,y+1, WH1(E);

J1 e(X,y+2, x+60, y+2);
iine(X,y+4 ,x+60,y+4);
line(x,y+7,x+60,y+7);
iine(xby+l11,x+605y+11);
outtextxy(X,y+50, " Motor");
moveto(x,y+15) ;

i e(X,y+15, X-15, y+15);
line(x,y+25,x-15,y+25j;
rectangle(x-25,y+5,x-15,y+35);
setfillsty le (SOLID_FILL. 5BLUE);
floodfjll(X-16,y+16,WHITE) ;
line(x~25,y+7,x-15,y+7);
line(x-25,y+9,x-15,y+9j i
line(x~25,y+12,x-15,y+12);
setf i 11sty 1e(SOLID_F]LL,LIGHT GRAY) ;
floodfil 1(x-I,y+16~WHITE);
moveto(x+90,y+15) ;

lineto(x +80,y+15j;
]Jineto(x+80,y+5);
lineto(x+70,y+5),
lineto(x+70,y+35) ;
lineto(x+80,y+35);
ljneto(x+80,y+25) m
lirieto(x+90,y +25);
line(x+60,y+25,x +70,y+25) ;
line(x+60,y+15,x+70,y+15);
rectangl e(x+70,y+5,x+80,y+35);
setfillsty 1e(SOL1D_FILL,BLUE);
floodfill (x+71,y+16,WHITE);
line(x+70,y+7,x+80,y+7);
line(x+70,y+9,x+80,y+9) ;

1 ine(x+70,y +12,x+80,y +].2) ;
rectangle (x+90y,x+100, y+40);
setf: 11sty 1e(SOL 1D F 1LL, LIGHTGRAY);
floodf i 11(x+91,y+20,WHITE) ;
setfillstyle(SOLIDJ-1LL,LjGHTGRAY);
f loodf i 11(x+65,y+20,WH]TE ) ;
fioodfill(x+875y+20, WHITE);

void Calorimeter(int xjnt vy)

{

void Zzax(int xjnt yjnt ZZjnt type);

rectangle(x,y,x+70,y+70);
setfillstyle(SOLID_FILL RED);
f loodfi 11(x+1,y+1, WH TE) ;

moveto(x+20,y-15) ;
setlinestyle(0,0,3) ;
lineto(x+20,y+30);
lineto(x+30,y +30) ;
lineto(x+30,y+5);
lineto(x+40,y +5),
lineto(x+40,y+30) ;
linetoLx+50,y+30);
iineto(x+50'y-15j;
set linestyle(0,0,1);
moveto(x+105y+90) ;
lineto(x+10,y +60J,
iineto(x+15'y+65);
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jineto{x+20»y+00);
1].neto(x+25,y+65) ;

j Ineto(x+30,y+60) »

1onewo (x+35, y+65);
lineto(x+40,y+60),

jifiet.0 (x+45 y+65);

ji neto(x+50,y+60)m

li rieto(x.+5S,y+6S);
]jneto(x+50jy+60) ;
lineto(x+55,y+65)m
lineto(x+60,y+60)m
lineto(x+60,y+140);
outtextxy(x+80,y+55,"Calorimeter");
outtextxy(x+80,y+78,"Heater");
outtextxy(x+7,y+97," ");
cirole(x+10,y+100,10);
moveto(x+10,y+110);

li neto(x+10,y+135);
outtextxy(x+80,y+130,"Transformer");
2zax(x+10,y+135,11,0);
setlinestyle(0,0,3);
line(x+10,y+145,x+120,y+145);
lirie(x+10,y +150,x+120,y+150) ;
setlinestyle (0,0,1);
Zzax(x+10,y+160,23j1);
moveto(x+10,y+160);
lineto(x+10,y+190);
lineto(x+50,y+190j;
cirole(x+60,y+190,10);
moveto(x+70,y+190);
lirieto(x+120,y +190) ;
lineto(x+120,y+160);
outtextxy(x+57,y+187,"V");

void Zzax(int x,int y,int zz,int type)

{

int i;

moveto(x,y);

X X-5;
)tch(type)

;
case 0 for(i-0;i<zz;i++)

{
X X+5;

if(type 0)
;

lineto(x,y+5);

type - 1
else

iineto(x,y);

type 0;

}

}
break ;

case 1 type - O;

for(i-0;1<zz;i++)

if(type;-- 0)

lineto(x,y-5);
type - 1

/10 up,l:down

109



iineto(x,y);
type - 0,

J

}
break;
default break,

]
linetofx,y );

void Meter(int x,int y,int type) /1 type O flow meter
{ Il type 1 rotameter
it i;
rectangle(x,y,x+10,y+50) ;
setfi 11style(SOLID_FILL,LIGHTGRAY) ;
floodfill(x+1,y+I,WHITE);
for(i=0;i< 25;i++)

line(x+13,y+i*2,x+18,y+i*2);
if(i==0j :1==5; 1 lo; 1=1 | ii==20i Ji
line(x+13,y+i*2,x+23,y+i*2),

if (type - 0)
outtextxy(x+33,y+23,"Flow Meter ") ;
else outtextxy(x-75,y+23,"Rotameter");

void Exparision_Valve(int x,int vy)

{
moveto(x,y);
lineto(x+30,y);
lineto(x+30,y+8);
lineto(x+50,y+8),
lineto(x+50,y);
lineto(x+60 ,yj ;
lineto”x+60,y +21);
]Jineto(x+50,y+21) ;
l:ineto(x +S0,y +13);
ljnetoix+30,y+13) ;
lineto(x+30,y+21j;
lineto(x,y+2l) ;
lineto(x,y);
setfillsty 1e(SOL.ID_FILL LIGHTGRAY);
floodfill(x+1,y +1,WHITE) ;
outtextxy(x-22,y+25,"Expansion" );
outtextxy(x-22,y+35, " Valve ");



CHARTiCPP

*!lnci 'le <jootreatn. Il
tinci de stdiO.hF

i MClude <coniO.h*
ti)liei ude <stdarg. >
Hinclude <stdiib.h>
Linclude «dos.h>
[linclude "window.h"

Ki ne] ude <graphics.h>
fl-define OR1GIN_X 35
Kdefirie ORIGIiT y 255

1nt PH_chart(float Pc,float Pv)

irit Plot(float p);

irit gprintf(int *xloc,int *yloc,char *fmt¢t,...);
int 1,X,y,p,

irit localx, localy;

extern float HI,H2,H3,H4 ;

extern float COP_ACT,COP_OVERALL;

Windw boundary(53,68,454,361,TRUE,FALSE ) ;
boundary.DrawWindow() ;
rectangle(65,80,495,417 );

setfillstyle (3,BLUE);
tloodfi11(66,81,WHITE );

settextstyle (2,0,1 );
setusercharsize(l,1,3,1);
setcolor(YELLOW ) ;

outtextxy(150,30,"R CP P CHART version 1.00");
setcolor(WHITE);
outtextxy(80,100, " PH-Chart"

outtextxy(400,100,"HFC-134a");
outtextxy(10,80,"p (Kpa)");
outtextxy (470,430, "H (KJ/kg)")
settextstyle (0,0,1 );
setcolor(LIGHTRED),

localx-80; iocaiy-135;
gprj nt.f (£ 1localX,&localy, HI = . 2f "5HI1);
localx=80; localy-150;
gprintf(&localX,&localy, H2 L2f ", H2)
iocalx=80; localy=165;
gprintf (&loca 1X,&1loca 1y, H3 .2f " H3);
localx-80; local y=180;
gprintf(&localx,Elocaly, H4 ..2f “ H4);
localx=80; localy=195;
gpr intf(&localx,&localy, COP_OVERALL ~'ot). ,COP_OVERALL );
localx-80; local y-2 10 ;
gprintf(&localx,&localy, COP_ACT - m2f ", "_ACT ) ;
setcolor(WHITE ) ;
x~lh
for(p=0;p<=4000;p+=500)
r

y : ORIGIN_Y+(2000-p)*130.0/1900.0;

gprjntf (&x~Sy 5"14d - " ,p) ;

}
for(p=50;p<=400;p+=50)
f

y : ORIGIN Y+ (2300)*130.0/1900.0;
X OR1GINJ<+P+10;
settextstyle(o,1,1);
gprintf(&x,&y s"id -"p )
}
settextstyl]e(0,0,I1);
for(i=110;i<4050;1+-20)
Plot(i);
if (HI!=0)



5etcO0iOr (YLLLO );
set!Jnestyied ,0,1);
X OR1IGIN_X+(H1)*400/400;

y - OR1GIN~Y+(2000-Pc)*130/1 900 ;
outtextxy(x+S,y-5,"i");
jocaix-x; Jjocaly-y;

moveto(x,y);

X PRI GIH_X+(H2)*400/400;

y - origin” Y+(2000-Pc)*130/1900;
1i riet.0 (><,y
outtextxy(x-10,y-5,"2");
localx+-x;

localx localx/2 - 30;

localy localy-10;
gprintf(&localX, &localy,"Pc=%6.2f ",Pc) ;
moveto(x ,y )

X = ORIGIN_x+(H3)*400/400;

y ORIGIN~Y+(2000-Pv)*130/1900;
lineto(x,y);
outtextxy(x-10,y, "3");

loc:alx'-x; localy-y;

moveto(x,y) ;

X ORLGIN_X+(H4)*400/400;

y ORIGIN~Y+(2000-Pv1*130/1900;
Il neto(x,yy;

outtextxy (x+5.y,"4");

localx+=x;

localx localx/2 - 30;

localy - localy-10;
gprintf(&localx,&localy,"Pv=%6.2f",Pv);
rnoveto(x,y);

X - ORIGIN x-J (HI)*400/400 ;

y - ORIGIN~Y+(2000-Pc)*130/1900;
iineto(x,y");

}

set linesty16(0,0,1);

return O;

/'l This function returns Enthalpy value
/'l which retrieve from Table.pth file.
ij define dif_value 0.5 ( with Interpolate
/1 Find out : H3-H2,HII, T2, 11, V
int Plot(float )
{
FILE *fp;
char ch;
char buffer[20];
float fiiin_p,niax_p,
mi _ t,ntax~t 3
min_h2, max_ 2,
i ~hll 5Smax_hll ;
float H2,Hil ;
int x=0,y=0;
int i,count - O;
int countline " O0;
if(p<i06.382) return -99;
if ((fp-fopen("c:\\thermo\\table.pth" 5"r"))--
{
printf("Can’'t open table file for read\
return -99;
ch - "Anm; .
loop for (i-0;ch! Yy |++)

L

NULL )

")
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i . (etc(fpj:
i fich--1Ifor)
1

Pri tf("G t of Table\ ");

return -99;

L
bufferlij - eh;
buffer(ij - "\0";
fnax_p - atof(buffer);

i f(p<-rnax_p )
J

X: ¢ch 'A5;
count+=1I;
for(i=0;ch! ":";i++)
{

ch getc(fp);
if(ch-=EOF)

{
printf("Out of Table\ ,);
return -99;

}
bufferQ 3 - ch;

buffer[i] "\0 ' ;

if(count 1) niax_t atof(buffer, ;
if(count 2) rnax~h2 atof(buffer) ;
if(count : 3) max_hll atof(buffer);
if(count<3d) goto x;

}

else

whije(ch! '\ ’its ch!=EOQOF) ch getc(fp);
count)lne+ ] ;
goto loop;

}
fcl ose(tp);
i ((fp-topen("c \\thernio\\table.pth™", "r")) NULL)

printf ("Can’t open table file for read\ri");
return -99;

}
for(i 1; i<countline; i++)
[
hlle(ch! '\ '&a ch! EOF)
ch getc(fp);
ch A

ch A
count 0;
XX: ch A
count+ 1
fOr (i O;ch!l " ";i++4)
{
ch getc(fp);
if(ch= EOF)
/

printf("Out of Table\ ");
return -99;

]
buffer[i] ch;
bufferli] N0’ ;

if(count 1) min_p atof(buffer) ;
if(count 2y min_t atof(buffer,,
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if (count: - 3) mi _ 2 atof (buffer )
if (count. 4) minihil atof(buffer );
if(count<4, goto XX’

H2 p-m

mi _h2+ ((max_h2-mi _h2)* ( i _p)/
HL m ~h|1+t(n|ax_hll-mln_hll)*(p-nu
X OR161n! x+(H2)*400/400 ;
y = ORIGTN~Y+(2000-p)*130/1900 ;
putpixel(x7y,UGHTCYAN);
X ORIGIN_X+(HIl)*400/400;
y OR]G) 0 + (2000-p)*130/1900;
putpixel(x7y .LIGHTCYAN) ;

return 0"
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«if ridet _WINDW_M

«clefine ~WINDwl h

filnel de <str irig. h>

fiJ cJUde "event.h"
fideflne TRUE i
«défi ne FALSE 0
fidefirie K 1
«defi ne YES '/
fidefi ne NO 3
«défi ne CANCEL 4
fidefi ne OKALT OxlcOd
«define CANCEL.ALT 0x011b

/'l Function
GetEvent(EvntMsg

prototypes.
void

class Wiridw

levntmsg);

{
int *buffer; // Pointer to screen buffer.
protected :
int wx., wy, , wh; // Window coords.
int border, /'l Flag for border.
buffered; 11 Flag for buffer.
EvntMsg cvntrnsg; /'l Event message.
publie:
Windw(int X, int vy, int | int h, int bdr, int buf);
Virtual indw (void);
virtual void DrawWindow(void)
virtual wvoid RuriWindow(voi d) ;
private
void WindwError(char * );
) 5
c lass Capwi ndw public i ridw
J
protected
char label[61];
PUblie:
CapWindw(int X, int vy, int int h, int bdr, int buf,
virtual void DrawWindow(void);
void SetCaption(char * );
private
void DrawCapBar(void);
5
class CapTWindw: public CapWindw
{
protected:
char *'linel, *lirie2;
int button;
publi c:
CapTWindw(char *sl, char * 2, char *s3);

virtual void

int GetButton(void) {

35

return

DrawWindow(void);

button; }

char

*s);



' Button: public Wintiw

char label[20 ;
J<ined hotkey
irit alt:key;

pub)ic:
Button(int x, int y5 char *s);
VOid Dra ind0 (vOid)
i t Clicked(Ev tMg ev tn g);
void ;1jckB 11,0 (void);

b

class OKWindw: public CapTWindw

r

button *butn;

pubiji c:
QKWindwfchar *sl, char * 25 char *s3);
Virt Lai. ~OKWi ndw (VOid);
virtual void DrawWindow(void);
virtual void RuriwWindow(vo jd) ;
js

class YesNoWindw: public CapTWindw

protected:

Button *butnl, *butn2;

public
YesNoWindw(char *sl, char * 2, char *s3);
virtual "YesNoWi ndw(void);

virtual void DrawWi.ridow(void):;
virtual void RuriWindow(void) «

}s

class YesNoCanWi ridw: public CapTWindw

Button *butril, *b tn2, *butn3;
publi c:
YesNoCanWindw(char *sl, char * 2, char *s3);

Virtual ~YesNoCanWindw(VOid);
virtual void DrawWindow(void);
virtual void RuriWi ndow(voi d) ;

39

class InputWindw: public CapTWindw
y

char input[81];
Button *but;nl, *butn2;

public
lnputwindw(char *sl, char *s2, char *s3);
Virtual ] nputw indw (void);
void Getlanit(char *s ) { strcpy ( , input);

virtual void DrawWi ridow (void ) ;
virtual void RunWiridow (void ) ;
private:
void Handlelnput(char k);
j >

fiendi f

}



ili nolude <gi aphics.h>
tiinclude <.lioc.h>
ilinclude <iostream.h>
ft) ncl ude <coni 0.h>
flinelude <stdlib.h>
tilriel ude <dos.h>
ilinclude "mous.h"
tincl ude " ).ndw. h"

unsigned Ctrl Keys[ -

{OxleOl, 0x3002, 0x2e03, 0x2004, 0x1205, 0x2106,
0x2207, 0x2308, 0x1709, O0x240a, 0x250b, 0x260c,
0x320d, 0x310e, OxISOf 0x1.910, 0x1011, 0x1312,
OxIf13, 0x1414, O0x1615 0x2f16, 0x1117, 0x2dl8,
0x1519, O0Ox2cla};

L
/'l Implementation of the Windw class

Prrrrrr e
Windw: :Windw(int X, irit y, int , int h, 1nt brd, int but)

WX - X; Wy-y; ww-w; wh=h;
border-brd ;

buffered but;

buffer = NULL;

Andw " iridw(void)
if (buffer != NULL.)

mouse.Hidehouse();

put)mage(wx, wy, buffer, O0OPY_PU1);
free(buffer);

o e. h0 ii0 e();

void Windw::OrawWindow (void)
f

int size;
mouse.HideMouse();

/'l Save window screen area, if requested.
if (buffered)

[
|

if ((size = lirnagesize(wx, wy, .wx+ww, wy+wh)) < 0)
'NdWE rror("Image too large to store.');
else

if ((buffer (int *)mailoc(size)) ” NULL)
jndwError("Not enough memory.");

else getimage(wx, wy, wx+ww, wy+wh, buffer);

// )raw basic 3D windO
setcolor (WHITE. ) ;
nioveto(wx+ww, wy);

lineto(wx, wy);
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0OVe =20 1 X 1 -J 1 y -11 ) ; 118
1JnetCi X1, y+Ji;

ij td( x11, yH h-j 11

etcol O (DARKGRAY) ;

nOVet Oi X+1 , y+ 1)

lineto(wx+ww, wy+wh);

lineto fwx+ww, y);

moveto(wx+2, wy+wh-1);
ljneto(wx+ww-1, wy+wh-1);

lineto (wx+ww-1, wy+1);

setf Tlistyle (SOLID_HLL, LIGHTGRAY) ;
bar(wx+2, wy+2, WX+WW--2, wy+wh-2);

//IDraw border, .if requested,
if (border) {

setcolor(DARKGRAY);

rnoveto( wx+ww-10, wy+10) ;

ti neto(wx+10, wy+10);

lineto(wx +10, wy+wh-10);

setcolor(WHI TE);

lineto(wx+ww-10, wy+wh-10);

lineto(wx+ww-10, wy+10);

}
mouse. ShowMouse();

void Wind RunWindow(void)
f

GetEvent (evritmsg ) ;

) =

void Windw: WiridwError (char * )

colt << "ERROR: " << << '\
colt << "Press any Key":
getch();

abort(y;

prrrrrrrrrrr it
/'l Implementation of the CapWiridw class

rrrrrrrrrrr i

CapWiridw: CapWindw(i nt X, int y, int , int h,
int bid, int buf, char *s)
Windw(x, vy, , h, brd, buf)
i
strepy(label, );
)

void CapWiridw: DrawWi ndow(void )

(
/1 Draw basic: window.
Wi ridw : : DrawWi ndow () ;
/'/ Draw caption bar.
DrawCapBar() ;

void CapWindw: :SetCa.ption(char * )

{
strepy(label, )
DrawCapBar();

!

J

void CapWiridw: .'"DrawCapBar (void)



mouse.Hidehousel );

setcol oriWHIIT j;

10Vel0( X420, y440) ;

Tjrieto ( X420, y420);

lineto ( X4 -20, y420 );

setcolor (BLACK)

1li e10( X4ww-20, y440) ;

1i eto( x420, ,440);
selfillstyle(SOL10_FILL 5 DARKGRAY ) ;
bar(wx421, y4215 X4 -21, y439)
setco lor(WHITE ) ;

int X (wX4wwj L) - (strlen(labei )*4);
outtextxy(x, wy427, label);

use.ShowMouse () ;

CapTWiridw: :CapTWindw(char *sl, char * 2, char *s3)
CapWindw(0, 0, 0,150, FALSE, TRUE, si)

/'l Calculate which string is the longest arid
/'l use that width to calculate the window's width,
int - strien(si) * 8 4 60
if (strlen(s2) > strleri(s3))
ww -+ strlen(s2) 4 8 4 60;
else ww strlen(s3) * 8 4 60;
if ( > ww)  ww ;

/'l EMfOree a ni im 1 dt h.
if (ww < 230) ww : 230;

//"Calculate the window’s x,y coordinates,
WX 320 - ww/2;
wy — 164

/'l Set the window’'s text.
11 ne. - 7?1
line2 : 3;

void CapTWindw::DrawWindow(void)

/1 Draw the captioned window.
CapWi ridw: OrawWi ridow () ;

/'l Position and draw window body text,
mouse.Hidehouse(T,;

int X = ( X4 /2) - (strlen( linel)*8)/2;
setcolor(BLACK) ;

if (strlen(line2)==0)

outtextxy(x, wy468, linel);
else

r

t

outtextxy(x, wy456, linel);

X - (wx+ww/2) - (strlen( 1lrie2 )*8)/2 ;

outtextxy(x, wy4?l, .,line2);
X

]

mouse.Showhouse () ;

wx

LTI i rr i rrrrrrrrrinsi

/'l Implementation of the GKWindw class

Prrrrrrrrrr e

OKWindw: OKWindw(char *sil, char * 2, char * 3)
CapTWindw(sl, 2, s3)
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butn - HULL:

OK 1 d :: 'OKWind iVOid)

if (butn != NULL) delete butn;

void OKWindw:: DrawWindow(void)

L

CapTWi ridw: : DrawWi ndow () ;

butn = new Button(wx+ww/2-32, wy+wh-42,

bt ->Dr. indow();
[

VOid OKWindw :R nW ndow(void)
button 0;

// Loop until a button is chosen,
while (!'b 110 )

r

GetEverit (evntrnsg ) ;

/1 Check for mouse click on button,
i f (butn->Clicked(evntmsg) )
button OK;

/1 Check for a keyboard event,
else if (evntnisg.type : KEYBD)

/1 Convert character code to ASCII,
/1 and check for Esc key.

char k evntnisg. key & OxOOff;

if (k : ESC) button - CANCEL;

oK) ;

Lrrrrrrrrrrrrrrr i rrrrrrrrrr

J! Implementation of the YesNoWindw

niimuszrrr11171111M1 /] ////7/////tu nnjf

YesNoWindw:: YesNoWindw(char *sl, char *s2,
CapTWindw(si, 2, s3)

{
but 111 - butn2 = NULL;

}

YesNoWindw:: "YesNoWi ndw(void )

{
if (butnl !I: NULL) delete butnl;

if (butn2 != NULL) delete butn2;
}

void YesNoWindw:: DrawWindow(void)

{ CapTWindw:: DrawWindow( );
butnl —new Button(wx+ww/2-70, wy+108,
butril- >DrawWi ndow () ;
butn2 - new Button(wx+ww/2+6, wy+108,
butn2->DrawWindow( ) ;

J

VOid YesNoWindw: :R i ndow(void)
{

button 0;

char

*s3

"'YES");

"HO");

E//// 1/



i‘iile (1 but:von)
L
GetEvent (evritrnsg ) ;
if (butril->Ci icked(evntmsg) j
button YES;
el e if (bt 2->Clicked(eV tmsg))
button NO;
else if (evritrnsg.type - KEYBD)

[
L

char k  evritrnsg. key & oxo0o0
if (k : ESC) button  CANCEL;

}

/ /1 ff/

11 Implementation of the YesNoCanWindw class

NN
YesNoCanWindw::YesNoCanWindw(char *sl, char * 2, char *s3)

CapTWindw(sl, s2, S3)

r

butnl butn2 butn3 NULL;

>

YesNOca i dw::"YesNOca ird (VOid)

{
if (butril ' NULL) delete butnl;
if (butri? ' NULL) delete but:n2;
if (butn3 ! NULL) delete butn3;
}

void YesNoCanWindw: : DrawWiridow(void)

L
CapTWindw::DrawWindow( ) ;
butnl new Button(wx+ww/2-105, wy+wh-42, "'YES");
butnl->DrawWi ridow( ) ;
butri2 new Button(wx+ww/?-32 5 wy+wh-42, “NO");
butn2->DrawWindow( ) ;
butn3 new Button(wx+ww/2+41, wy+wh-42, "'CANCEL");
butri3->DrawWi ridow() ;

j
VOi d YesNoCarwi ndw: : R Lridow (MOi d)
{

button 0;
while (1b 110 )

GetEvent(evntmsg);

if (butni->Clicked(eV tmsg))
button YES;

else if (butn2->Ciicked(evritrnsg))
button NO;

else if (butri3->Clicked(evntmsg) )
button CANCEL;

RN NN NN NN
[l Implementation of the _InputWindw class

Hiniiiiim iilindijilithijiiniiilin liliiin
InputWindw:: Inputwindw(char *sl, char *s2, char *s3) :
CapTWindw(si, 2, S3)
L
inputto] 0;
butnl butri2 NULL;
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'putWi now : = aripuLWlndw( voi d)
if (butril ;- N LLj eiete b tnl;
jf (b t. 2 !'- N LL) de)ete b t 2

J

void 1nput.Wi I Draw ) ndow (void )

L
cap i d .:0ra 3 dO ();
butni - new Button ( x+ww/2-70, wy+108,
bUt nl1- >Dra 1 d0 ()
butn2 - new Button(wx+ww/2+'6, wy+108,
I:>utri2- >OrawWindow( ) :
mouse.HideHouse() ;
sett i]lstyle(SOLID_FILL, BLACK) ;
bar(wx+15, wy+85, wx+ww-15, wy+99);
mouse.ShowMouse() ;

void 1 p t 1 d ::R 1 d0o (VvOid)

[
button 0;

hile (I'b 110n)
[

GetEvent (evntrnsg) ;

if (butni- >Clickecl(evnt
button = OK;

else if (t>t; 2->1lcke
button = CANCEL;

else if (evntmsg. type
i

char k evntrnsg. key
Hand]elnput(k);

void 1riputwindw: Haridlelnp

{

int i strien (input);
« ulLiTA&A iTya~TEXT,

/'l Check that an appropr
/'l and that the string ¢
if ((k>31) uix (k<127)

1

1
i1 Add character to st

input[l +1) 0; input

/'l Draw the portion of
'/ fit into the text e
setcolor(WHITE) ;

if (1 < ) outtextxy(w

e] se
y

setfillstyle(SOL1D_F
bar(wx+15, wy+85, wx

rnsg ) )

d(evntrnsg) )

'~ KEYBD)

& OxOO0ff;

ut (char k)

TOP_TEXT ) ;

iate key was

oK™

""CANCEL");

pressed

an hold another character.

(1<80))
ring.
L13 - k;

the string that will

ntry field,

X+15, wy+88,

ILL, BLACK) ;

input);

+ww-15, wy+99);

outtextxy(wx+15, wy+88, &input[i]

/'l Check for a Backspace

)

character arid that

/'l trie string has a character to dele

te.



eise jf ((k-"BACKSEL) K& (1>0))

/'l Delete
I -- 1;

the Jlast character.

input.LI] r O;

r+ Draw the portion of the string tilat
Il will fit in the text entry field,
setf iiisty 1le (SOLID_FILL, BLACK);
bar(wx+15, wy+85, wx+ww-15, wy+99);
setcolor(WHITE);
if (I < w+l) outtextxy(wx+15, wy+88, input);
el se
r
int i 1 - ;
outtextxy(wx+15, wy+88, &inputl[i]);
]
}
}
NN
/1 Implémentation of the Button class

m|I|I|II|IIiiIIIIIIIIIIiiIIiiII|IIIIIIIII|IIII|IIIIIIII

Button: :Button(int X, int y, char *a,
windw(x, y, 64, 32, FALSE, FALSE)
{
Strcpyflabel, )
alt key - 0;
hotkey - O0;
]
void Button::DrawWindow(void)
f
int pos = -1;
char tlabel[20);
indw :DrawWi ridow () ;
mouse.Hi dehouse();
/'l Find arid remove the character and
/'l set the appropriate hot key.
tropy(tlabel, label);
for (int i - 0; i<strlen(t.label ); ++i)

if (tlabel [i.]

{
hotkey Ctr|keys[tlabel[i+I]—65];
for (int j-i; j<strlen(tlabel); ++]j)
tlabel L D - tlabelCj +1'J;
J
}
if (strcmp(tlabel,"OK") 0) altkey OKALT,;

else if (strcmp(tlabel, "CANCEL")-=0) altkey
/'l Center arid draw text on button,
int X = (wx+ww/2) - (strlen(tlabei)*4);
setcoior(BLACK);
outtextxy(x, wy+12, tlabel);
/'l Underline the hot-key character,
if (pos > 0)
line(x+pos*8, wy+20, x+pos*8+6, wy+20);

mouse.ShowMouse();

CANCELALT;



i t ButtOlK:(;ijcked(EV tM g eV t g)
t

i rit mx, ny;

irit click FALSE" ;

/. Check whether button was selected by the mouse...
if ((evntmsg.type : MBU1TUN) &£
(evntmsg.mx>wx) && (evntmsg. X<WX+WWwW) vuv.e

(evntmsg. my> yj && (eV tn grny< y+ Il))

ClickButton();
click TRUE;

/'l or was selected from the keyboard,
else if (evntmsg.type =- KEYBD)

{
if ((evntmsg.key : hotkey) 1l (evntmsg.key -- altkey))

{
ClickButton();

click TRUE;

}

return click;

void Button::ClickButton(void)
irit *buff ;
mouse.Hi deMouse();

/1 Shift the image on the button down and right

/1 to simulate button movement.

irit size imagesize(wx+2, wy+2, wxtww-2, wy+wh-2);
buf f (int *)maHoc (size ) ;

if (buff)

L

getimage(wx+2, wy+2, wx+ww-2, wy+wh-2, buff);
pi.itimage(wx+3, wy+3, buff, COPY_PUT);
free(buff);

/1 Draw the button’ borders so the
/'l button appears' to be depressed,
setcolor(DARKSRAY);

moveto(wWx+ww, wy);

lineto(wx, wy); lineto(wx, wy+wh);
moveto(wx+ww-i, wy+1);
lineto(wx+1, wy+1); Ilineto(wx+I, wy+wh-1);

setcolor(WHITE);

moveto(wx+Il, wy+wh);

lirieto( wx+ww, wy+wh); lineto (wx+ww, wy);
moveto(wx+2, wy+wh-1);

lineto(wx”ww-1, wy+wh-1);

lineto(wx+ww-1, wy+1);

/./ hake button beep,
sound ( 2000 );
delay ( 100 );
nosound();

/'l Redraw button in unselected form.
DrawWindow();
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3include <bios.il'.>
3include "event,h

ffincl ude "mous, il"

/. Check for and retrieve key events,
int KeyEvent(void)
{

/'l Check for key press,

int key bioskey(l);

1+ Get key if one is available,
if (key) key = bioskey(O);

return key;
/1 Wait for an event. When one is received,

/'l construct an event message,
void GetEvent(Evntfisg &evntmsg)

{
while ( ( !'mouse.Event () ) && ( !(evritmsg. key KeyEventO) ) ) ({}
evntmsg.button : mouse .GetButtori( ) ;
if (evntmsg.button)
{
evntmsg. type : MBUTTON;
mouse.GetXY(evntmsg.mx, evntmsg.my) ;
else
{
evntmsg.type : KEYBD;
evntmsg.mx -1;
evntmsg.my -1



fijfndef _EVENT_H
«define _EVENT_H

«define MBUTTON

«define KEYBD

«define CR
«define ESC
«define BACKSP

typedef struct
int type,
iiix, my,
button,
unsigned key;

b

«end)f

1
2

13
27
8

EvntMsg

/'l Event type,

/'l Mouse coords
it Mouse button
/'l Key pressed.

ressed.



/v ri0 3-cP': HOuse class
tlinclude <dos.h>

tinclude <conio.h>
Hinclude "mous.h"

Mouse mouse;

/1 Initialize the mouse.
Mouse: Mouse(void)

got_mouse - O;

_A>f 0x00;
geriinterrupt(0x33) ;
got_mouse - _AX;
nuinlbuttons - _BX;

1/ Set the mouse’s screen
void Mouse :: SetLi mits (i nt
int

if (Jgot_mouse) return;
_AX : 0x07;

le x min_xlimit;

| dx max~Xlimit;
geniriterrupt (0x33);

_AX 0x08;
le x mi _Ylimit;
| dx may -y limit;

geniriterrupt(0x33);

MOUS . CPP

implementation.

coord limits.
min_Xlimit, int
mi ~Ylimit, int

// Check the status of the mouse’s buttons

;1 and get the mouse’s current position,

int Mouse::Event(void)

if (!'got_mouse) return
Mouselntr(0x03);

button bx;
mx CcX;
my dx ;

if (button) return 1;

else return O0;

/7 Wait for mouse button

0;

to be released,

void Mouse ::ButtonUp(void)

while (button) Event()

/1 Call a mouse function,
void Mouse :: Mouse I ntr (int

if (!'!got_mouse) return;
_AX furie;

geni terrupt(0x33) ;

ax _AX;

bx = lex-

i Tax-

furie)

max_Xlimit,
max_Ylimit)

128



AURLIYU WUIUIAKNE



i f

I

I
I
17
I

1]

/1

CALL =CPP

Kk ok Kk k Kk k Kk Kk k ok kk ok k oKk kokkKkKkkkkk KkkKkkKkkkKkKkoKkkKkKkKk KKk Kk KK

Kk ok ok ok k ok ok kk Kk k ok k Kk kKkKkkoKkkKkkKkKkkkkkKkkKkkkkkKkk kK Kk KKk Kk KK

1.00

Performance

RCPP Package version

Refrigeration Calorirnetor
copyright 1994

by PHOENIX
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«include
«include
«include
«include

«include

<stdio.h>
I<conio.h>
<stdlib.h>

<graphics.h>

<nath.fl>

130

«define Temperature 1
ffdefine Enthalpy_II 2
tfdefine Enthalpy~2 3
/'/ Definition of State_Equation
tfdefine A 24.803398
ffdefine -3980.408

tfdefine -0.02405332

B
C

«mdefine D 0.00002245211
E

tfdefine 0.1995548
tfdefine F 374.8473
/'l Definition of Density

«define R
tfdefine b

81.44*pow (10,

0. ﬁ%sﬁg'/ po—w(I'Lh -3.0)

ttdef i ne K 5.475
«define A2 -0.1195051
tfdefine A3 0.01447797»pow(10,-3.0)
tfdefine A4 -1.049005spow(10,-7.0)
tfdefine A5 -6.953904*pow(l0,12.0)
tfdefine B2 0.113759*pow(10,-3.0)"
tfdefine B3 -0.8942552*pow(10,-7.0)
tfdefine B5 1.269806*pow(10,-13.0)
«define C2 -3.531592
«define C3 0.6469248*pow(10,~2.0)
gsdefine C5 -2.051369spow(10,-9.0)
/1 Definition of Flow Rate Equation
tfdefine 1.116 /1 Coefficient of Cylinder’'s transfer heat
tfdefine Vvd 0.91 /'l Displacement of pistol
/'l Definition of Enthalpy Equation
«define HO 109.36
«define Ter
«define Cpl -0.5257455*pow(10,-2.0)
tfdefine Cp2 0.329657spow(10,2.0)
«define Cp3 -2.017321*pow(10,-6.0 )
«define Cp4
«define Cpb «
irit Calculateffloat c,float Pv,float Qw,float Twi,float Tamb,float Zeta_ )
r
float State_Equation(float p);
float OpenTabie(float p,int type);
float Density(float P ,float T);
float B_Flowrate(float v,float Tamb,float Qw,float "H3,float H4,float Zeta_ );
float A~Flowrate(float density,float Zeta_ );
float Tl_superheat(float Pv,float c,float v,float Zeta_ );
float Bhp_Work(float c,float Pv,float 4 float Zeta_ );
float Heat_rejection(float r,float HI,float H2);
float Q_1liquid(float r,float HIIlI,float H2);
float Q_solid(float r,float HI,float HII);
float Mw_minimum(float 2 ,float Twi,float QIl);



float T_WM(float hw,float Twi,float Ql);

float T_WO(float hw,float ,(float Qs);

float Delta_I (fioau TI,float T2,float Twm,float fwo);
float UA(float Qs,float 1m);

float Enthalpy( float -,float V,float T);

float COP_Act(float HI,float H3,float H4);
float COP~Overall(float Qw,float Tamb,float

I

OUTPUT-

extern float Tv,Tc,TI1,T2,T3,T4;
extern float H1,H2,H3,H4, 6 H11;
extern float V1,V2,V4;

extern float derisity4d ,density2,densityl ;
extern float Work,hr_A ,Mr_B;

extern float QIl,Qs,Qc,hw, Two, Twm,Im,ua;
extern float COP_ACT,COP_OVERALL,Polytropic;

int

Check=0;

char string[80);

T4,float Whbhp);

T2 = OpenTable(Pc,Temperature); /'l Find out T2
Tv = OpenTable(Pv,Temperature), /1 Find out Tv
H Il OpenTable(Pc,Enthalpy_11);
Tc - T2,
density2 - Density(Pc,T2); // Find out Density 2
V2 - Il/density2; // Find out V2
H2 - OpenTable(Pc,Enthalpy_2);
T3 OpenTable(Pv,Temperature) ;
H3 H2; /1 Find out H3
loop T4 - Tv + Zeta_ ; /.] Find out T4
Tl - Tl_superheat(Pv,Pc,Tv,Zeta_ );// Find out TI
density4 Density(Pv,T4); /'l Find out Density 4
V4 I/density4; /'l Find out V4
derisityl Density (Pc, Tl ) ;
Vi l/densityl;
HI Enthalpy(Pc,VI1,T1l);
H4 Enthalpy(Pv,V4,T4); /1 Find out H4
hr_B B_Flowrate(Tv, Tamb,Qw,H3,H4,Zeta_ ); /! Find out
hr~A A~Flowrate(density4,Zeta_ ); /'l Find out
setcolor(LIGHTGRAY);
outtextxy(290,240," Wait 1");
setcolor(WHITE);
outtextxy(290,240," Wait !");
if((hr_B-Mr_A)<-10)
{
Zeta_ + 3;
goto loop;
}
if((Mr_B-Hr_A)>-0.0001 Il (Mr_B-Mr_A)<-10)
{
if(fabs(Mr_B-hr_A)>I) Zeta_ +-15;
if(fabs(Mr-B-Mr-A)>0.5) Zeta_s+-10;
if( fabs(MrIB-Hr-A)>0.2 )] Zeta_ + 3;
Zeta_s+-1;
Check+=1;
setcolor(LIGHTGRAY);
outtextxy (290,240, " Wait !*);
setcolor(WHITE);
outtextxy(290,240," Wait !");
if(Check >=70)
{
closegraph();
printf("CHECK VALUE >= 70.. ERROR IN LINE 115 CAL.CPP.");

exit(0);

goto loop;

Work Bhp_Work(Pc,Pv,V4,Zeta_ );

Mr_A
hr_B



/'l Equation (17)

Al This function returns density value.
./l define volumn simulate 0.0001-1.0
/'l Find out density.

float Density(float p,float T)

float 1e ft,right ;
float Tr;
float v;

double expo;

Tr , T/Tcr;

expo exp(-K*Tr);

left p;

for(v-0.005; V<1; V+-0.00001)
{

if((v-b)==0) v+=0.00001;

right - R*T/(v-b) + (A2+B2*T+C2*expo)/pow((v-b).2.0) +
(A3+B3*T+C3*expo)/pow((v-b) ,3.0) + Ad4/pow((v-b),4.0) 3
(A5+B5*T+C5*expo)/pow((v-b), 5.0);

if(tabs(right-left)<=0.5) goto loop;

if(fabs(right-left)>100) v+=0.001;

}
if(fabs(right-left)>0.5)

closegraphf );
printf("Can t find suitable value\l );

printf ("Module : Density.. line 225");
exit(0O);
}
loop return 1/v;

/'l This function returns Enthalpy value

/1 which retrieve from Table.pth file.

/1 define dif_value = 0.5 ( No Interpolate )
/1 Find out :~H3=H2,HII, T2, T il,Tv

float OpenTable(float p,.int type)

r
|

FILE *fp;

char ch;

char buffer C203;

float min_p,max_p,

init 5GmaxlIt,

min~h2, max_h2,
niin~hll,max_hll;

float T,H2,H II;

int i,count = 0;
irit countline 0;
i f(p<106.382)

{

closegraph();
printf("Error in OpenTable line 250");

exit(o); ~Nl
if((fp=fopen("c:\\thermo\\table.pth","r")) NULL )
L
closegraph();
printf("Can’t open table file for read\ ");
printf("Check file Table.pth in c:\Thermo> ");
exi t(o) &
ch = "A";
loop for(i:O;chI:’:’;|++)

L



ch - getc(fp);
if (ch-=EOF)

f

elosegraph();
print?("Out of Table\n");
exit(0) ;
}

bufferCi 3 r ch;

bufferti]l] - ’\0 ';
max_p : atof (butfer) ;

if(p<=max_p )

NULL )

")

ch AT
count+-1;
for(i-0;ch!=" ",i++)
{
ch - getc(fp);
if(ch==EOF)
{
closegraph();
printf("Out of Table\ ");
exit(o);
}
buffer[i] ch;
}
buffer[i] N0 "
if(count 1) ax_t atof(buffer );
if(count : 2) fnaxlh2 - atof (buffer);
if(count : 3) fnax~hll : atof (buffer );
if(count<3) goto Xx;
}
else
{
while(ch!="\n’&& ch!=EOF) c¢h getc(fp);
countlirie+-1;
goto loop;
}
fclose (fp);
if ((fp-foperi("c:\\thermo\\table.pth","r "))
{
closegraph();
printf("Can t open table file for read)\
printf ("Check file Table.pth in c:\Thernio> ");
exit(o) ;
}
for(i =I; i<countline ; i++)
{
while(ch!="\n"&&% ch!=EOQOF)
ch getc(fp);
ch A
ch - "A';
count 0;
XX: ¢ch - A’
count+=1;
for(i-0;ch!-" " ;i++)
ch getc(fp);
if(ch==EOF)
{

closegraph();
printf("Out of Table\n");
exit(o);
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float B_Flowrate(float Tv,float Tamb,float Qw,float H3,float H4,float

T

/1
/1
flo

{

/.1
/1

flo
r

flo

buffer[i] ch;

bufferd3 - '\o’;

if(count " 1) min_p atof(buf-er);

if(count : 2) min_t —atof(buffer);

if(count : 3) il "h2 - atof (buffer );

if(count : 4) min~hll =atof(buffer );

if(count<4) goto XxX;

T mi _t+( (max_t-mi _t)*(p-mi _p)/(max_p-mi _p));

H2 minlh2+( (max_h2-min_h2)*(p-niin_p)/(max_p-min_p) );

HIl min~hll+( (max_h11l-rn _hlIl)*(p-diin_p)/(max_p-min_p));

fclose(fp") ;
switch(type)

{
case Temperature return T:
case Enthalpy_II return HII;
case Enthalpy72 return H2;
default ;o oreturn -99;
}

Equation (7)), (8)
This function returns flow rate which assume "B"

mfloat Qg,B_Mr;

float T4,

T4 - Tv + Zeta_ ;

Qg *(Tamb-T4);

B_hr = (Qw+Qg)/(H4-H3);

return B_Hr,;

Equation (5)
This function returns flow rate which assume "A"

at A_Flowrate(float density,float Zeta_ )

mfloat A__Hr;

float Nv_coeffic;

Nv_coeffic - 2.117*pow(10.0,-3.0)*Zeta_ + 0.63;
A_hr density*Vd*Nv_coeffic;

return A_Mr;

Equation (1)
This function returns superheat temperature value at point 1.
at TIl_ uperheat(float Pv,float Pc,float Tv,float Zeta_ )

float T1,T4;

float polytropic_expo;

polytropic_expo - -1.45*pow(10.0,-3.0)*Zeta_ + 1.161;
T4 - Tv + Zeta_ ;
TI T4*pow(Pc7pv,polytropic_expo-I1);

return TI;

This function returns break-horse-power Wor*.
at Bhp_Work(float Pc,float Pv,float V4 ,float Zeta_ )'

float Work;

float polytropic_expo ;

float degree;

polytropic_ex.po -1.45*pow(10.0,-3.0 )*Zeta_3 + 1.161;
degree - (polytropic_expo-Il)/polytropic_expo;

Zeta_

)

Work : (poly tropic_expo/(poiytropic_expo-Il))*Pv*|.38*(pow(Pc/Pvildegree)-I)



return Work;

I

This function returns heat-rejection value.
/1 Find out Qc
float Heat_rejection(float hr,float HI,float H2)
{
float Qc;
Qc = hr*(HI-H2),;
return Qc;
}
// * k kK kK kK kK kK kK kK kK k¥ k¥ k¥ k k k % CONDENSOR MODULE * k ok k ok k kK k k k k kK kK k k¥ kK k k k %
/'l This function returns Ql value.
mfloat Q_liquid(float Mr,float HII,float H2)
{
float QlI;
Q1 - Mr*(H11-H2) ;
return Q1;
}
/'l This function returns Qs value.
/1 Find out Qs
float Q_solid(float Mr,float HI,float HII)
r
float Qs;
Qs Mr* (HI-HII) ;
return Qs;
}
/'l This function returns the initial value of Mw.
float Mwjnininium (float T2,float Twi,float QIl)
r
float Mw_min;
Mw_ in Ql/(4200*(T2-Twi ));
return Mw_min+0.0001;
}
/'l Equation (12)
/'l This function returns Twm.
float T_WM(float Mw,float Twi,float Ql)
{
float Twm;
Twm (QI/(4200*Mw))+Twi ;
return Twm, -
}
/'l Equation (13)
/'l This function returns Two.
float T_WO(float Mw,float Twm,float Qs)
{
float Two;
Two (Qs/(4200*Mw) )+Twm;
return Two;
}
/'l Equation (15)
/1 This function returns Delta_Im.
float Delta_Im(float TI,float T2,float Twm,float Two)

r

float Im;
Im -

return Im;

((T2-Twm )-(T1-Two))/iog ((T2-Twm )/ (TI-Two));



/1

Equation (14)

/.l This function returns UA
float UA(float Qs,float Im)
{
float wua;
ua Qs/(lI000*Im);
return ua;
/'l Equation (18)
it This functions returns Entralpy value.
//. Find out : H11,H4
float Enthalpy(float p,float V,float T)
{
float H;
float Tr;
Tr - T/Tecr;
H HO + (P*V-R*T ) + (Cpl*T + Cp2*pow(T,2.0)/2 + Cp3*pow(T 3.0)/3 +
Cp4*pow(T ,4,0)/4 + Cp5*log(T)) + (A2,/(v-b) + A3/(2*pow (v-b ,3.0))
+ A4/(3*pow(v-b,3.0)) + AS5/(4*pow(v-b,5))) + exp(-K*Tr )*(l+K=*Tr )*
(C2/(v-b) + C3/(2*pow(v-b,2.0)) + C5/(4*pow(v-b,4.0)));
return H;
/1 This function returns COP_act.
float COP_Act(float HI,float H3,float H4)
L
float cop_act;
cop_act : (H4-H3)/(H1-H4 ) ;
return cop_act;
/'l This function returns COP_overall.
float COP_Overall(float Qw,float Tamb,float T4,float Wbhp)

float cop_overall,Qg;

Qg

*(Tarnb-T4);

cop_overall = (Qw+Qg)/Wbhp;

return cop_overall;
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