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ภาคผนวก ก.
ตารางแสดงผลการทดลอง



ตาราง ก.1 นสดงฺผลการหดลองและตำจากการคำใ4วณชองการหดสอบเคร่ือง

สารหำกวา31เย็น ;CFC-12

อุณหภูมิการกล่ันตัว ;33 C
: N O . Q w P r e s s u r e  ( K P a ) T  E M P E R A T U R E  ( C ) C O O L I N G  W A T E R  ( 0 ) F L O W  R A T E  ( K g / s )

I
I

( W A T T ) P1 P 2 P 3  ' P 4 P 5 T1 T 2 T 3 T 4 T w i T w o W A T E R R E F R I G

I D E L . L IO . E X P . S U C T . C A L . D E L . L IQ , E X P , S U C T . IN O U T

!

1 8 1 5 8 1 0 8 0 3 2 2 5 2 2 0 2 5 0 61 .1 3 2 . 5 - 8 . 8 - 1 0 . 0 3 0 . 6 3 2 . 6 0 . 1 4 0 7 . 4 6

2 8 5 0 8 1 0 0 0 3 2 2 5 2 2 0 2 6 0 66 .1 3 2 . 6 - 8 . 8 - 1 . 1 3 0 . 8 3 2 . 7 0 .1 4 1 7 . 4 6

3 9 0 0 8 1 0 8 0 3 2 2 5 2 2 0 3 3 0 7 3 . 0 3 2 . 4 - 8 . 8 8.1 3 0 . 7 3 2 . 6 0 . 1 4 4 7 . 3 3

4 9 5 0 8 1 0 8 0 3 2 2 5 2 2 0 5 2 0 7 8 . 9 3 2 . 3 - 8 . 8 2 0 . 0 3 0 . 6 3 2 .7 0 . 1 3 6 7 . 1 8

5 1 0 0 0 8 1 0 8 0 3 2 2 7 2 2 3 6 9 0 8 3 .8 3 2 . 6 - 8 . 8 2 7 . 2 3 0 . 6 3 2 .8 0 . 1 4 0 7 . 2 3

6 1 0 3 0 8 1 0 8 0 3 2 2 7 2 2 3 7 6 0 8 5 . 5 3 2 . 5 - 8 . 8

_____

3 0 .8 3 0 . 5 3 2 .7 0 . 1 3 6 7 . 2 3

I N O . E N T H A I P Y  ( K j / K g ) S P E C I F I C  H E A T ( K j / K g ) P O W E R  ( W A T T ) I A V E  T E M P  ( C ) ; H E A T
i H 2  =  H 3 H 4 H1 H1 ' E V A P

H 4 - H 2

C O M P  j I S E N I C O N D E V A P C O M P C -O N D A M B C A L O R I G A I N  ;

S I  =  S 4 H 1  — H 4  H 1  ' -  H 4 H 1 - H 2 ( W A T T )  ;

2 3 1 . 6 3 4 7 . 2 3 8 5 . 2 3 7 1 . ธ 1 1 5 . c 3 8 .  ธ 2 4 .4 1 5 3 .6 8 6 4 .1 2 0 4 1 148.1 3 3 . 6 - 6

2 2 3 1 . 8 3 5 2 . 6 3 8 8 . 8 3 7 6 . 5 1 2 0 .8 3 6 . 2 2 3 . 9 1 5 7 .0 9 0 2 . 9 2 7 0 . 6 1 1 7 3 . 5 3 3 . 5 - 5 5 2 . 9

3 2 3 1 .4 3 5 8 .4 3 9 3 . 9 3 8 3 . 6 1 2 7 .0 3 5 . 5 2 5 . 2 1 6 2 .5 9 3 3 . 3 2 6 0 . 9 1 1 9 4 .1 3 3 . 5 2 .2 3 3 . 3

4 2 3 1 . 2 3 6 5 . 9 3 9 8 .1 3 9 1 , 7 1 3 4 .7 3 2 . 2 2 5 . 8 1 6 6 .9 9 6 9 . 4 2 3 1 . 7 1 2 0 1 . 2 3 3 . 6 1 7 .5 1 9 .4

5 2 3 1 .8 3 7 0 . 6 4 0 1 . 7 3 9 7 . 4 1 3 8 .8 3 1 .1 2 6 . 8 1 6 9 .9 1 0 0 5 . 9 2 2 5 . 4 1231  .3 3 3 .1 2 7 . ธ 5 .9

6 2 3 1 . 5 3 7 3 . 6 4 0 2 . 9 3 9 9 . 6 1 4 2 .1 2 9 . 3 2 6 . 0 1 7 1 ,4 1 0 2 9 . 9 2 1 2 .4 1 2 4 2 . 2 3 2 . 5 31 .1 0



ตารา!! ก.1 แสดงผลการหดลอ«และค่าจากการคำนวณปิฮงการหดสอบเ.ครึ๋ฮท

ลารห่าควา3!เย็น ;CFC-12

ฮณหํภูมิการกล่ันตัว ;33 C
; N O .  I V a V O L

E F F

( V a /V d )

ISEN

E F F

บ LIA ท C O P W E I G H T

( K g )

W r n o t o r

( W A T T )1
I
i

(น,ร) ( W A T T /  c) ( W A T T /  c ) P C L Y T  

C O M  P

C O P

fOVTRALU

C O P

TAC TV AL»

C O P

/:çns CO&ÎPI

1 0 . 5 6 5 6 2 .1 6 4 . 0 1 .2 4 0 . 0 2 2 9 5 1 .1 8 4 2 ,01 3 .0 4 4 .7 4 0 . 9 7 0 4 3 0 . 2

2 0 . 5 9 6 6 5 . 5 6 6 . 0 1 .3 8 0 . 0 2 5 9 5 1 . 1 6 9 2 .11 3 .3 4 5 . 0 5 0 . 9 6 5 4 2 8 . 0

3 0 . 6 0 5 6 6 . 5 7 1 . 0 1 .0 7 0 . 0 2 4 7 0 1 . 1 5 9 2 . 1 9 3 . 5 8 5 .0 4 0 . 9 6 0 4 2 5 . 8

4 0 . 6 2 3 6 8 . 5 8 1 . 0 1.21 0 . 0 2 4 4 9 1 .1 4 1 2 . 2 9 4 .1 8 5 . 2 2 0 . 9 5 5 4 2 3 . 5

5 0 . 6 4 7 7 1 .1 8 6 .2 1 .0 8 0 . 0 2 4 4 2 1 .1 3 4 2 . 3 9 4 . 4 6 5 . 1 8 0 . 9 5 0 4 2 1 . 3

6 0 . 6 5 6

.

7 2 ,1

.

8 6 . 7 0 0 . 0 2 4 2 3 1 . 1 2 8 2 .4 4 4 . 8 5 5 . 4 7 0 . 9 5 0 4 2 1 . 3



ตาราง ก.2 แสดงผลการหดลองและท่าจากการคำนวณ?เฮงการหดสอบเ,ครอง

สารหำความเย็น :CFC-12

อุณ'พฦมิการกล่ันตัว :35 C
N O . G w P r e s s u r e  ( K P a ) T  E M F E R A T U R E  ( C ) C O O L I N G  W A T E R  ( C ) F L O W  R A T E  ( K g / s )

( W A T T ) P1 P 2 P 3 P4 P 5 T 1 T 2 TQ 1 o T w i T w o W A T E R R E F R I G

D E L . L IQ . E X P . S U C T . C A L D E L . L IQ . E X P , S IJ C T , IN O U T E — 0 3

i 1 8 1 5 8 5 9 8 4 5 2 3 0 2 2 4 2 5 0 6 2 . 8 3 4 . 2 - 8 . 0 - 9 . 4 3 2 . 2 3 4 . 6 5
!

7 .5 1

2 8 5 0 8 5 9 8 4 5 2 3 0 2 2 4 2 6 0 6 7 . 5 3 4 .1 - 8 . 0 - 1 . 7 3 1 . 9 3 4 . 6 0 . 1 0 6 7 .51

3 9 0 0 8 5 9 8 4 5 23 1 2 2 7 3 2 0 7 3 . 8 3 4 .6 - 7 . 8 8 .6 3 2 . 0 3 4 . 6 0 .1 1 1 7 . 4 8

4 9 5 0 8 5 9 8 4 5 231 2 2 7 5 2 0 8 0 . 0 3 4 .4 - 7 . 8 1 9 .2 3 2 . 0 3 4 . 6 0 . 1 1 0 7 .31

5 1 0 0 0 8 5 9 8 4 5 231 2 2 7 6 8 0 8 4 . 6 3 4 . 2 - 7 . 8 2 6 . 6 3 2 .1 3 4 . 6 0 . 1 2 0 7 .3 1

ธ 1 0 3 0 8 5 9 8 4 5 231 2 2 7 7 5 0 8 6 . 2 3 4 . 5 - 7 . 8 3 0 . 0 3 2 . 2 3 4 . 6 0 . 1 3 0 7 . 3 5

I N O . E N T H A I P Y  ( K j / K g ) S P E C I F I C  H E A T ( K j ' K g ) P O W E R  ( W A T T ) A V E  T E M P  ( C ) H E A T

H 2  =  H 3 H 4 H 1 H 1  ■ E V A P C O M P IS E N C O N D E V A P C O M P C O N D A M B C A L O R I G A I N  I»! H 4 - H 2 H 1 - H 4 H 1 ' — H  4 H 1 - H 2 ( W A T T )

1 2 3 2 . 6 3 4 7 . ธ 3 8 6 .1 3 7 3 . 2 1 1 5 .0 3 8 . 8 2 4 . 0 1 5 3 .5 8 6 5 . 4 2 8 9 . 7 1 .1 5 5 .1 3 3 . 3 - 5 . 0 5 0 . 4  I

2 2 3 2 . 9 3 5 2 . 6 3 8 9 . 6 3 7 7 .1 1 1 9 .7 3 7 . 0 2 4 . 5 1 5 6 .7 9 0 0 . 8 2 7 8 . 4 1 . 1 7 9 . 2 3 2 . 9 - 5 . 0 5 0 . 8  j

3 2 3 2 . 5 3 5 8 . 6 3 9 4 . 0 3 8 4 . 0 1 2 6 .1 3 5 .4 2 5 . 4 1 6 1 .5 9 4 5 . 8 2 6 5 . 5 1 . 2 1 1 . 3 3 3 . 0 1.5 4 5 . 8

4 2 3 2 . 9 3 6 5 . 3 3 9 8 . 4 3 9 2 . 2 1 3 2 ,4 3 3 .1 2 6 . 9 1 6 5 .5 9 6 9 . 6 2 4 2 . 4 1 . 2 1 2 . 0 3 3 . 3 1 7 .0 1 9 .6  j

5 2 3 2 . 7 3 7 0 .1 4 0 1 . 8 3 9 7 . 7 1 3 7 .4 3 1 . 7 2 7 . 6 1 6 9 .1 1 0 0 6 . 2 2 3 2 .1 1 , 2 3 8 . 4 3 3 . 0 2 7 . 2 6 .2

6 2 3 2 . 8 3 7 2 . 2 4 0 2 . 9 4 0 0 . 0 1 3 9 .4 3 0 . 7 2 7 . 8 1 7 0 .1 1 0 2 6 .1 2 2 6 . 0 1 ,2 5 2 .1 3 2 . 2 3 0 .5 - 3 . 9



ตๆรา0 ก.2 แสดงผลการหดลฮ9และ?ทจากการคำนวณฮฮงการหตสอบ!.ตรี’อง

สารใ'กความเย็น :CFC-12

อุณหภูมิการกล่ันตัว ;35 C
N O . V a

(L/S)

V O L

E F F

( V a / V d )

IS E N

E F F

บ

( W A T T /  c)

U A ท C O P W E I G H T

(Kg)

W m o t o r

( W A T T /  c ) P O L Y T

C O M P

C O P

'O V E P -A L L ï

C O P

;  ACT”  A  LA

C O P

( T ?  N  O O M P i

( W A T T )

1 0 . 5 5 9 6 6 .4 6 4 . 0 1 . 1 9 0 0 , 0 2 2 5 5 1 . 1 8 0 1 .9 8 2 . 9 9 4 . 4 9 0 . 9 8 5 4 3 7

2 0 . 5 8 4 6 4 . 2 6 6 . 2 1 . 3 4 0 0 . 0 2 2 7 5 1 . 1 6 9 2 . 0 7 3 .2 4 4 . 8 9 0 . 9 8 0 4 3 5

3 0 . 6 0 2 6 6 . 2 7 1 .8 1 . 4 5 0 0 . 0 2 3 6 1 1 .1 5 7 2 . 1 9 3 . 5 6 4 . 9 6 0 . 9 7 5 4 3 2

4 0 . 6 1 5 6 7 . 6 8 1 . 3 1 . 2 0 0 0 . 0 2 3 2 1 1 .1 4 2 2 . 2 5 4 . 0 0 4 . 9 2 0 . 9 7 0 4 3 0

5 0 . 6 3 5 6 9 . 8 87 .1 0 . 0 1 0 0 . 0 2 3 2 6 1 . 1 3 3 2 . 3 6 4 . 3 3 4 . 9 8 0 . 9 6 0 4 2 6

6 0 . 6 4 6 7 1 . 0 9 0 . 6 - 2 . 1 6 0 0 . 0 2 3 1 8 1 . 1 2 9 2 .41 4 .5 4 5 .01 0 . 9 5 0 4 2 6



ตาราง ก.3 แสดงผลการหดลองและค่าจากการคำนวณปีองการหดสอบเครื่อง

สารห่าความเย็น ;HFC-134a

อุณหภูมิการกอ๋ันตัว :33 C
I N O . O w P r e s s u r e  ( K F a ) T  E M P E R A T U R E  ( C ) C O O L I N G  W A T E R  ( C ) F L O W  R A T E  ( K ๙ ร)

( W A T T ) P1 P 2 P 3 P4 P 5 T 1 T 2 T 3 T  4 T w i T w o W A T E R R E F R I G

D E L . แ ฉ E X P S U C T , C A L . น D E L L IQ . E X P . S U C T . IN O U T E - 0 3

1 9 3 0 841 8 3 1 2 2 8 2 3 0 2 7 0 5 6 . 9 3 2 .4 - 6 . 6 - 5 . 5 2 9 . 8 32 .1 0 . 1 3 0 6 . 5 5

2 9 5 0 841 8 31 2 2 8 2 3 0 2 8 0 6 1 . 6 3 2 . 6 - 6 . 6 1.1 3 0 . 0 32 .1 0 . 1 4 6 6 . 5 5

3 1 0 0 0 841 8 3 1 2 3 0 2 3 0 3 2 0 6 3 . 8 3 2 . 8 - 6 . 3 5 .6 3 0 . 2 3 2 . 0 0 . 1 7 3 6 . 4 9

4 1 0 5 0 841 83 1 2 3 0 2 3 0 4 0 0 6 7 .7 3 2 . 6 - 6 . 3 1 3 .3 2 9 . 8 3 2 .0 0 . 1 5 0 6 . 4 9

5 1 1 0 0 841 83 1 2 3 0 2 3 0 5 2 0 7 1 .1 3 2 . 6 - 6 . 3 1 9 .3 3 0 . 0 3 1 .9 0 .1 7 1 6 . 4 9

6 1 1 5 0 841 831 2 3 0 2 3 0 7 4 0 7 8 . 3 3 2 . 6 - 6 . 3 2 9 . 4 2 9 . 8 3 1 .8 0 . 1 7 4 6 . 4 5

N O . E N T R A I P Y  (K J /K g ) S P E C I F I C  H E A T ( K g / K j ) P O W E R  ( W A T T ) A V E  T E M P  ( C ) H E A T

H 2  =  H 3 แ 4 H 1 HT ’ E V A P C O M P IS E N C O N D E V A P C O M P C O N D A M E C A L O R I G A I N

S1 =  5 4 H 4 - H 2 H 1 - H 4 H T - H 4 H I - H Z - ( W A T T )

1 1 4 5 .2 2 9 5 . 0 3 4 1 . 0 3 2 3 . 3 1 4 9 .8 4 6 . 0 2 8 .3 1 9 5 .8 9 8 3 . 5 3 0 2 . 0 1 2 8 5 . 6 31 .1 - 3 . 0 5 3 . 5  !

2 1 4 5 .5 3 0 0 . 8 3 4 5 . 0 3 2 9 . 6 1 5 5 .3 4 4 . 2 2 8 . 8 1 9 9 .5 1 0 1 9 . 6 3 9 0 , 2 1 3 0 9 . 8 3 2 .7 - 2 . 1 6 9 . 6  j

3 1 4 5 .8 3 0 4 . 9 3 4 8 . 0 3 3 3 . 8 1 5 9 .1 4 3 .1 2 8 . 9 2 0 2 . 2 1 0 3 4 . 6 2 8 0 . 3 1 3 1 4 . 8 3 1 .6 - 3 . 5 3 4 . 6

4 1 4 5 .5 3 1 1 . 6 3 5 1 . 9 3 4 2 . 0 1 6 6 .1 4 0 . 3 3 0 .4 2 0 6 . 4 1 0 8 0 .1 2 6 2 ,1 1 3 4 2 .1 3 3 .3 8 .3 30 .1

5 1 4 5 .7 3 1 7 . 0 3 5 5 . 2 3 4 8 . 0 1 7 1 .3 3 8 . 2 3 1 . 0 2 0 9 . 5 1 1 1 3 . 9 2 4 8 . 4 1 3 6 2 . 3 3 2 .7 1 7 .5 1 3 .9

6 1 4 5 .8 3 2 5 . 7 3 6 2 . 6 3 5 8 . 3 1 7 9 .9 3 6 . 9 3 2 . 6 2 1 6 . 8 1 1 5 6 . 2 2 3 7 .1 1 3 9 3 . 3 3 2 . 7 2 9 . 7 6 .2

OCto



ตาราง ท.3 แสดงผลการหดลองและค่าจากการคำนวณ?เฮงการหดสอณค!อง

สารหำความเย็น ;HFC-134a

อุณหภูมิการกล่ันตัว :33 C
N O . V a

( L / s )

V O L

E F F

( V « /V d )

I S E N

E F F

บ

( W A T T /  c )

U A

( W A T T /  c )

ท

P O L Y T

C O M P

C O P W E I G H T

( K g ) .

W m o t o r

( W A T T )C O P

(O VTP.A LL>

C O P

A C T U A L )

C O P

fîFT?N C O M P)

1 0 . 5 7 8 6 3 .5 6 1 . 5 1 . 5 7 0 0 . 0 2 3 8 4 1 .1 5 8 [\
ว 3 . 2 6 5 . 2 9 1 . 0 2 0 4 5 2

2 0 . 5 9 6 6 5 . 5 6 5 . 2 1 . 9 8 0 0 . 0 2 3 8 2 1 .1 5 1 2 . 2 5 3 .51 5 . 3 9 1 . 0 2 0 4 5 2

3 0 . 6 0 2 6 6 .2 6 7 .1 1 . 1 6 0 0 . 0 2 3 7 0 1 .1 4 3 2 .3 1 3 . 6 9 5 .5 1 1 . 0 1 0 4 4 8

4 0 . 6 2 0 6 8 .6 7 5 .4 1 . 2 0 0 0 . 0 2 3 5 9 1 .1 3 4 2 .3 4 4 . 1 2 5 . 4 6 1 .0 1 0 4 4 8

5 0 . 6 3 8 6 9 .4 8 1 . 2 0 . 9 0 0 0 . 0 2 3 7 8 1 .1 2 4 2 . 5 0 4 . 4 8 5 . 5 3 1 . 0 0 5 4 4 6

6 0 . 6 5 9 7 2 .3 8 8 . 3 1 . 9 8 0 0 . 0 2 3 3 5 1 . 1 1 5 2 .6 1 4 . 8 8 5 . 5 2 1 . 0 0 0 4 4 4



ตาราช ก.4 น.ฝ็ดฒ«การทดลองนละ?ท่จากการคำนวณป็องการหดสอบเครื่อง

สารหำตวามเย็น :HFC-134a

อุณหภูมิการกล่ันตัว :35 C
N O . Q w P r e s s u r e  ( K P a ) T  E M P E R A T U R E  ( C ) 1  C O O L I N G  W A T E R  ( C ) F L O W  R A T E  ( K g / s )

( W A T T ) P1 P 2 P 3 P4 PS T 1 T 2 T 3 T 4 Tvvi T w o W A T E R R E F R I G

D E L . L IQ . E X P . S U C T . C A L ,

j!LU๐

L IQ . E X P . S U C T . IN O U T E - 0 3

1 9 3 0 8 9 7 8 8 3 2 3 4 2 3 2 2 7 0 5 7 . 8 3 4 .1 - 6 . 1 - 6 . 1 3 0 . 5 3 4 .4 0 . 0 8 0 6 . 6 5

? 9 5 0 8 9 7 8 8 3 2 3 4 2 3 2 2 8 0 6 2 . 8 3 4 - 6 . 1 0 . 5 3 0 . 6 3 4 .3 0 . 0 8 2 6 . 5 5

3 1 0 0 0 8 9 7 8 8 3 2 3 4 2 3 2 3 4 0 6 5 . 2 3 4 .1 - 6 . 1 4 .4 3 0 . 6 3 4 .5 0 . 0 8 2 6 . 5 5

4 1 0 5 0 8 9 7 8 8 3 2 3 6 2 3 2 3 8 0 6 9 .4 3 4 - 5 . 8 1 3 .6 3 0 . 7 3 4 . 2 0 . 0 9 4 6 . 5 3

5 1 1 0 0 8 9 7 8 8 3 2 3 8 2 3 4 5 1 0 71 9 3 4 - 5 . 8 1 8 .8 3 0 . 8 3 4 .0 0 . 1 0 0 6 . 5 5

6 1 1 5 0 8 9 7 8 8 3 2 3 8 2 3 4 6 2 0 7 9 .1 3 4 .1 - 5 . 8 2 8 . 3 3 0 . 8 3 3 .9 0 . 1 0 8 6 .5

N O . E N T H A I P Y  ( K j / K g ) S P E C I F I C  H E A T ( K j / K g ) P O W E R  ( W A T T ) A V E T E M P  ( C ) I H E A T

H 2  =  H 3 H 4 H T H I  ' E V A P C O M P I S E N i C O N D E V A P C O M P !  C - O N D A M B C A L O R I G A I N

i S1 =  S 4 H 4 - H 2 H 1 - H 4

’■3'
ะ:!

Jj H 1  — H 2
J

__________________________________ ( W A T T )  i

1 1 4 7 .5 2 9 4 .4 3 4 0 . 0 3 2 3 . 7 1 4 6 .9 4 5 . 6 2 9 . 3 1 9 2 .5 9 7 9 . 3 3 0 4 . 0 1 , 2 8 3 . 3 3 1 . 6 - 3 . 0 4 9 . 3

2 1 4 7 .4 3 0 0 . 3 3 4 5 . 9 3 2 9 . 8 1 5 2 .9 4 5 , 6 2 9 . 5 1 9 8 .5 1 . 0 0 3 . 9 2 9 9 .4 1 , 3 0 3 . 3 3 2 . 7 - 2 . 2 6 3 . 9  j
3 1 4 7 .4 3 0 3 . 7 3 4 8 . 5 3 3 3 . 7 1 5 6 .3 4 4 .8 3 0 . 0 2 0 1 .1 1 , 0 2 6 . 2 2 9 4 .1 1 . 3 2 0 . 4 3 2 . 2 3 .0 2 6 . 2

4 1 4 7 .7 3 1 1 . 7 3 5 2 . 6 3 4 4 . 0 1 6 4 . 0 4 0 . 9 3 2 . 3 2 0 4 . 9 1 .0 7 2 . 6 2 6 7 . 5 1 ,3 4 0 .1 3 2 .7 7 .0 2 2 . 6

5 1 4 7 .5 3 1 6 . 3 3 5 8 . 3 3 4 8 . 2 1 6 8 .8 3 9 . 0 3 2 . 9 2 0 7 . 8 1 ,1 0 8 . 3 2 5 6 .1 1 , 3 6 4 . 3 3 3 .3 9 .5 8 .3

6 1 4 7 .6

.

3 2 4 . 6 3 6 2 . 5 3 5 7 . 5 1 7 7 .0 3 7 . 9 3 2 . 9 2 1 4 . 9 1 , 1 5 3 . 2

....

2 4 6 . 9 1 ,4 0 0 .1 3 3 . 3 2 9 .1 3 .2

.



ตาราง ก.4 แฝ็ดงผลการหดลองและค่าจากการคำนวณจองการหดสอบเครื่อง

สารหำทวามเย็น :HFC-134a

อุณหภูมการกล่ันตัว :35 C
j N O . V a

<L/S>

V O L

E F F

( V a /V d )

I S E N

E F F

บ  U A ' ไ โ '  

P O L Y T  

C O M P

C O P W E I G H T  "I W m o l o r

( W A T T /  c) ( พ  A T T /  c ) C O P

(O V E R A L L *

C O P

(โ*CTL1.ALA

C O P

(7T5.N CO M P*

( K g ) ( W A T T )

1 0 . 5 8 2 6 4 0 4 . 3 1 .4 2 0 . 0 2 1 9 4 1 . 1 5 9 2 . 1 3 3 . 2 2 5 .01 1 . 0 3 5 4 5 9

2 0 . 5 8 7 6 4 . 5 6 4 . 7 1.51 0 . 0 2 3 4 2 1 . 1 5 2 2 .2 3 . 3 5 5 . 1 8 1 .0 3 4 5 6 . 8

3 0 . 5 9 4 6 5 . 3 6 7 0 .9 0 . 0 2 2 5 7 1 . 1 4 7 2 . 2 7 3 . 4 9 5 .21 1 .0 2 4 5 2 .4

4 0 . 6 2 2 6 8 .4 7 9 0 . 8 8 0 . 0 2 2 6 0 1 . 1 3 2 2 . 3 7 4 .0 1 5 . 2 8 1 ,0 2 4 5 2 . 4

5 0 . 6 3 9 7 0 . 2 8 1 . 8 0 . 3 6 0 . 0 2 2 9 7 1 .1 2 4 2 . 4 6 4 . 3 3 5 . 2 9 1 . 0 1 5 4 5 0 . 2

6 0 . 6 5 9 7 2 .4 8 6 . 8 0 . 7 6 0 . 0 2 2 8 4 1 . 1 1 6 2 . 5 7 4 . 6 7 5 . 3 8 1.01 4 4 7 . 9



ตาราช ก.5 แสดงผลการหดลองและค่าจากการคำนวณปีองการหดสอบเตเอ ง  เมื่อลดตัวปรับความตน 1 / 4 รอบ

สารห่าความเย็น ;HFC-134a

อุณ'พภูมิการกลนตัว :33 c  (DECEASE 90 DEGREE)
N O . Q w P r e s s u r e  ( K P a ) T  E M P E R A T U R E  ( C ) C O O L I N G  W A T E R  ( C ) F L O W  R A T E  ( K g / s )

( W A T T ) P1 P 2 P 3 P4 P 5 T1 T 2 T 3 T 4 T w i T w o W A T E R R E F R I G

D E L , น ๐ . E X P . S U C T . C A L . D E L . น ๐ , E X P , S U C T . IN O U T E —0 3

1 8 5 0 841 831 2 1 7 2 1 4 2 6 0 5 8 .8 32 .1 - 8 . 1 - 5 . 5 2 9 . 8 3 2 . 4 0 .1 1 5 . 9 7

2 9 0 0 841 831 2 1 7 2 1 4 3 1 0 6 3 . 8 3 2 . 2 - 8 . 1 3 .8 2 9 .7 3 2 .4 0 .11 5 . 9 7

3 9 5 0 841 83 1 2 2 1 2 1 4 3 7 0 6 7 . 7 3 1 . 7 - 8 . 1 1 2 .2 3 0 3 2 . 3 0 . 1 2 3 5 . 8 8

4 1 0 0 0 841 83 1 22 1 2 1 4 5 2 0 7 1 . 6 3 2 .1 - 8 . 1 1 8 .8 3 0 . 3 3 2 . 3 0 . 1 5 5 . 8 7

5 1 0 5 0 841 831 221 2 1 8 6 9 0 7 6 . 6 3 2 . 3 - 8 . 1 2 7 . 2 2 9 . 2 3 2 .4 0 . 0 9 8 5 . 8 7

6 1 0 7 0 841 831 22 1 2 1 8 7 8 0

J

8 0 3 2 . 3 - 8 . 1 3 2 . 7 2 9 . 2 3 2 . 5 0 . 0 9 5 5 . 7 9

I N O . E N T H A I P Y  ( K j / K g ) S P E C I F I C  H E A T ( K j / K g ) \ P O W E R  ( W A T T ) A V E  T E M P  ç C ) i H E A T
I

H 2  =  H 3 H 4 H 1 H 1  1 E V A P C O M P IS E N C O N D E V A P C O M P !  C O N D A M B C A L O R I G A IN

S1 =  S 4 H 4 - H 2 H 1 - H 4 H T - H 4 H 1 —H2j ( W A T T )

1 1 4 4 .7 2 9 6 3 4 2 . 8 3 2 5 .1 1 5 1 .3 4 6 . 8 2 9 .1 1 9 8 .1 9 0 5 . 5 2 8 0 .1 1 1 8 5 . 6 31 .1 - 4 . 5 5 5 . 5

2 1 4 5 .1 3 0 3 . 6 3 4 7 . 9 3 3 4 .1 1 5 8 .5 4 4 . 3 3 0 . 5 2 0 2 . 8 9 4 8 . 6 2 6 5 .1 1 2 1 3 . 7 3 1 .1 0.1 4 8 . 6

3 1 4 5 .1 3 1 0 . 9 3 5 2 3 4 1 . 6 1 6 5 .8 4 1 .1 3 0 . 7 2 0 6 . 9 9 7 7 . 6 2 4 2 . 3 1 2 2 2 0 31 .1 6.1 2 7 . 6

4 1 4 4 .7 3 1 6 . 8 3 5 5 . 9 3 4 9 1 7 2 .1 39 .1 3 2 . 2 2 1 1 . 2 1 0 1 2 . 6 2 3 0 .1 1 2 4 2 . 7 3 1 . 6 1 7 .5 1 2 .6  j

5 1 4 5 .1 3 2 3 . 9 36 1 3 5 7 . 6 1 7 8 .8 37 .1 3 3 .7 2 1 5 . 9 1 0 5 2 2 1 8 . 3 1 2 7 0 . 3 31 .1 2 7 . 6 2

6 1 4 5 .1 3 2 9 .1 3 6 4 . 4 3 6 3 . 3 1 8 4

-

3 5 . 5 3 4 . 2 2 1 9 . 3 1 0 6 8 . 7 2 0 5 1 2 7 3 . 7 31 .1 3 1 .8 1 .3



ตาราง ก.5 แสดงผลการหดลลงและค่าจากการคำนวณอองการใ.เดสอบเครือช เมือลดตวปรบความดัน 1/4 รอบ

สารหำความเฮ,น :HFC-134a

อุณหภูมิการกล่ันตว :33 c  (DECEASE 90 DEGREE)
I N O . V s

( L A )

V O L

E F F

( V a / V d )

I S E N

E F F

บ U A ท C O P W E I G H T พ  m o t o r  

( w a t t )( W A T T /  c) ( W A T T /  c ) P O L Y T

C O M P

C O P

'O V ? ? -A L L '

C O P

( A C ? 1. ’ A  LA

C O P ( K g )

1 0 . 5 6 6 1 . 5 6 2 . 2 1 . 5 5 7 0 . 0 2 3 7 1 .1 5 8 2 . 0 6 3 . 2 3 5 .2 0 . 9 9 4 3 9 .1

2 0 . 5 8 9 6 4 . 7 6 8 . 8 1 . 5 6 6 0 . 0 2 3 4 7 1 .1 4 3 2 . 1 6 3 . 5 8 5 . 2 0 . 9 9 4 3 9 .1

3 0 . 5 9 8 6 5 . 7 7 4 . 7 1.1 0 . 0 2 3 9 4 1 .1 3 2 . 2 5 4 . 0 3 5 .4 0 . 9 8 4 3 4 . 6

4 0 . 6 1 3 6 7 .4 8 2 .4 0 . 8 9 0 . 0 2 4 2 8 1 .1 21 2 .3 4 4 .4 5 .3 4 0 . 9 7 5 4 3 2 .4

5 0 . 6 3 5 6 9 . 8 9 0 . 8 0 . 5 9 0 . 0 2 3 1 7 1 .1 11 2 . 4 5 4 . 8 2 5 .31 0 . 9 7 4 3 0 . 2

6 0 . 6 3 9 7 0 . 2 9 6 . 9 1 .6 7 0 . 0 2 3 5 3 1 . 1 0 5 2 . 4 8 5 .21 5 . 3 8 0 . 9 7

.

4 3 0 . 2



ตาราร ก.6 แสดงผลการหตลอฒ,ละค่าจากการคำนวณปีออการทดสอบเครัอง เมฮลดตัวปรับความตัน 1/4 รอบ

สารหำความเย็น ;HFC-134a

อุณหภูมิการกล่ันต ัว  .35 c  (DECEASE 90 DEGREE)
N O . Q w P r e s s u r e  ( K P a ) T E M P E R A T U R E  ( C ) C O O L I N G  W A T E R  ( C ) F L O W  R A T E  ( K g / s )

( W A T T ) P I P 2 P 3 P4 P 5 T1 T 2 T 3 T 4 T w i T w o W A T E R R E F R I G

D E L , L IQ . ....E X P .  _ S U C T . C A L . D E L . L IQ . E X P . S U C T . IN O U T E  —0 3

1 8 5 0 8 9 6 8 8 3 2 2 3 2 2 0 2 7 0 6 0 3 3 . 6 - 7 . 7 5 2 9 . 7 3 4 .4 0 .0 6 1 6 . 0 2

2 9 0 0 8 9 6 8 8 3 2 2 3 2 2 0 2 3 0 6 4 . 7 3 3 . 5 - 7 . 7 4 .4 2 9 . 6 3 4 .6 0 . 0 5 9 6 . 0 2

3 9 5 0 8 9 6 8 8 3 2 2 4 2 2 0 3 8 0 6 9 .4 3 3 . 6 - 7 . 7 1 2 .2 3 0 . 2 3 4 .6 0 . 0 6 6 5 . 9 6

4 1 0 0 0 8 9 6 8 8 3 2 2 4 2 2 0 4 8 0 7 1 . 6 3 3 .4 - 7 . 7 1 7 .7 3 0 . 3 3 4 .4 0 . 0 7 8 5 . 9 6

5 1 0 5 0 8 9 6 8 8 3 2 2 4 2 2 0 7 0 0 7 7 . 7 3 3 . 4 - 7 . 7 2 7 . 2 2 9 . 2 3 4 .6 0 . 0 5 9 5 . 9 2

6 1 0 7 0 8 9 6 8 8 3 2 2 6 2 2 0 7 8 0 8 1 .1 3 3 . 4 - 7 . 7 3 2 . 2 2 9 . 2 3 4 .7 0 . 0 5 7 5 .8 7

N O . E N T H A I P Y  ( K j / K g ) S P E C I F I C  H E A T ( K j / K y ) P O W E R  ( W A T T ) A V E  T E M P  ( C ) H E A T

แ 2  =  H 3 H 4 H 1 H1 • E V A P C O M P I S E N C O N D E V A P C O M P C O N D A M B C A L O R I G A I N

S1 =  S 4 1
1

! -
&• 1

ร I ' r
o H 1 - H 4 H T - H 4 H 1 - H 2 ( W A T T )  !

1 1 4 7 2 9 6 3 4 2 . 9 3 2 4 . 9 1 4 9 4 6 . 9 2 8 . 9 1 9 5 .9 8 8 9 . 3 2 8 3 .1 1 1 8 2 . 3 3 1 . ธ - 3 . 8 4 9 . 3  I

2 1 4 6 .9 3 0 4 3 4 7 . 9 3 3 5 . 3 1 5 7 .1 4 3 . 9 3 1 . 3 201 9 4 8 . 2 2 6 5 1 2 1 3 .1 3 1 .6 1.1 4 8 . 2  j

3 1 4 7 3 1 0 . 8 3 5 2 . 6 3 4 3 1 6 3 .8 4 1 .8 3 2 . 2 2 0 5 . 6 9 7 8 . 3 2 4 9 . 6 1 2 2 7 . 9 3 2 .2 8.1 2 8 . 3

4 1 4 6 .6 3 1 5 . 6 3 5 4 . 9 3 4 8 . 8 1 6 9 3 9 . 3 3 3 . 2 2 0 8 . 3 1 0 0 9 . 3 2 3 4 . 7 1 2 4 4 3 2 .2 1 4 .5 9 .3

5 1 4 6 .6 3 2 3 . 8 3 6 1 . 3 3 5 8 . 7 1 7 7 .2 3 7 . 5 3 4 . 9 2 1 4 . 7 1 0 5 1  .ธ 2 2 2 . 5 1 2 7 4 .1 31.1 2 7 . 8 1 .6

6 1 4 6 .6 3 2 8 . 3 3 6 4 . 6 3 6 3 . 5 1 8 1 .7 3 6 . 3 3 5 . 2 2 1 8 1 0 6 9 .1 2 1 3 . 6 1 2 8 2 . 7

_

31.1 3 2 . 7 0 .9



ตาราง ก.6 แสดงผลการทดลองและค่าจากการคำนวณป็องการหดสอบเต1อง เมฮลดตาปฒครามตน I /4 รอบ

สารหำครา มเย็น ะ HFC-134a
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ตาราง ก.7 แสดซผลการหดลองและค่าจากการคำนวณปีองการหดสอบ»,กรีอช เมีฝืลดตวปรับความดัน 1/2 รอบ

สารหำความเย็น ;HFC-134a

อุณหภูมิกาวกลนดัว :33 c  (DECEASE 180 DEGREE)

N O . Q w P r e s s u r e  ( K P a ) T  E M P E R A T U R E ( C C O O L I N G  W A T E R  ( C )  [ F L O W  R A T E  ( K g / s )
I

( W A T T ) P1 P 2 P 3 P4 P 5 T 1 T 2 T 3 T 4 T w i T w o W A T E R R E F R I G
I D E L . น ๐ . E X P , S U C T . C A L , D E L , L IQ , E X P S U C T . IN O U T E  —0 3

1 7 8 0 841 831 2 0 7 2 0 4 2 5 5 5 9 .4 3 2 - 9 . 1 6 - 7 . 7 2 9 . 3 3 2 . 6 0 . 0 8 2 5 .5 9

2 8 0 0 841 83 1 2 0 7 2 0 4 2 5 0 6 3 . 3 3 2 - 9 . 1 6 - 4 . 4 2 8 .4 3 2 . 9 0 . 0 6 4 5 .5 9

3 8 5 0 841 83 1 2 0 8 2 0 5 2 5 0 6 7 . 2 3 1 . 9 - 9 . 4 3 .8 2 8 .4 3 2 . 8 0 . 0 6 5 5 .5 6

4 9 0 0 84 1 831 2 0 8 2 0 6 3 6 0 6 9 .4 3 2 . 3 - 9 . 4 11.1 2 9 . 2 3 2 . 7 0 . 0 8 6 5 . 5 6

5 9 5 0 841 831 2 0 8 2 0 6 5 4 0 7 3 .3 3 2 . 3 - 9 . 4 2 0 . 5 2 9 . 2 3 2 . 7 0 . 0 8 8 5 .5 4

ธ 1 0 0 0 841 831 2 0 8 2 0 6 6 4 0 7 8 . 8 3 1 . 9 - 9 . 4 2 8 . 6 2 8 . 8 3 2 .7 0 . 0 7 6 5 .5 4

I N O . E N T H A I P Y  (K j . /K g ) S P E C I F I C  H E A T ( K jZ K g ) P O W E R  ( W A  TT) A V E  T E M P  ( C ) H E A T

H 2  =  H 3 H 4 H 1 H1 ' E V A P C O M P IS E N C O N D E V A P C O M P C O N D A M B C A L O R I G A I N

S1 =  S 4 H 4 - H 2 H 1 - H 4 H T - - H 4 H 1 - H 2
.

( W A T T )  !

1 1 4 4 .6 2 9 4 3 4 3 . 4 3 2 3 , 4 1 4 9 .4 4 9 .4 2 9 .4 1 9 8 .8 8 3 5 . 7 2 7 6 . 3 1 1 1 2 31 .1 -ธ 5 5 .7  j

2 1 4 4 .6 2 9 6 . 9 3 4 7 . 4 3 2 7 . 4 1 5 2 .3 5 0 .5 3 0 , 5 2 0 2 . 8 8 5 1 . 9 2 8 2 . 5 1 1 3 4 . 3 3 0 .2 - 5 . 7 5 1 .9

3 1 4 4 .6 3 0 3 . 8 3 5 1 . 4 3 3 5 1 5 9 .2 4 7 .6 3 1 . 2 2 0 6 . 8 8 8 4 . 4 2 6 4 .4 1 1 4 8 . 9 31 .1 - 5 . 2 3 4 .4

4 1 4 4 .8 3 1 0 .1 3 5 3 . 6 3 4 2 . 5 1 6 5 .3 4 3 . 5 3 2 .4 2 0 8 . 8 9 1 8 . 3 2 4 1 . 7 1 1 6 0 31 .1 4 .8 1 8 .3

5 1 4 4 .6 3 1 8 . 3 3 5 7 . 6 3 5 2 . 3 1 7 3 .5 3 9 . 3 3 4 2 1 2 . 8 9 6 1 . 7 2 1 7 . 8 1 1 7 9 . 5 3 1 . 5 1 8 .7 1 1 .7

6 1 4 4 .6 3 2 5 . 4 3 6 3 .1 3 6 0 . 3 1 8 0 .8 3 7 .7 3 4 . 9 2 1 8 . 5 9 9 9 . 9 2 0 8 . 5 1 2 0 8 . 4 3 1 . 2 2 9 . 2 - 0 . 1



ตาราง ก.7 แสตงผลการหดลองและค่าจากการคำนวณปีฮงการแดสฮบเm อง เมอลดตัวปรับความตน 1 /2 รอบ

สารหำความเย็น :HFC-134a

อุณหภูมิการกล่ันตัว ;33 c  (DECEASE 180 DEGREE)
N O . V a

( L /s )

V O L

E F F

( V a / V d )

I S E N บ U A ท C O P W E I G H T

( K g )

พ  m o t o r  

( w a t t )E F F ( W A T T /  c) ( W A T T /  c ) P O L .Y T

C O M P

C O P

(OVERALL"*

C O P

(ACTUAL"*

C O P

<;!?!ï-N OOVfP,'

1 0 . 5 5 6 0 .4 5 9 . 5 1.5 0 . 0 2 2 8 2 1 .1 6 1 .9 4 3 . 0 2 5 . 0 8 0 . 9 7 4 3 0 . 2

2 0 . 5 5 9 6 1 .4 6 0 . 4 1 .4 5 1 0 . 0 2 2 6 1 1 .1 5 9 1 .9 9 3 . 0 2 4 . 9 9 0 . 9 6 5 4 2 8

3 0 . 5 8 2 6 4 6 5 . 5 0 . 9 7 7 0 . 0 2 2 4 7 1 .1 4 6 2 . 0 8 3 .3 4 5.1 0 . 9 6 4 2 5 . 8

4 0 . 6 0 0 6 5 . 9 7 4 . 5 0 . 6 8 0 . 0 2 2 2 1 1 .1 3 2 2 . 1 7 3 .8 5.1 0 . 9 5 5 4 2 3 . 5

5 0 .6 2 1 6 8 . 2 8 6 . 5 0 . 9 1 4 0 . 0 2 2 3 9 1 . 1 1 8 2 . 2 7 4 .4 1 5.1 0 . 9 5 5 4 2 3 . 5

6 0 .6 4 1 7 0 . 4

_______

9 2 . 6 0 0 . 0 2 8 3 2 1.11 2 . 3 7 4 .8 5 . 1 8 0 . 9 5 4 2 1 , 3



ตาราง ก.8 แสตป็ผลการหดลอชและค่าจากการคำนวณชองการหดสอบเครือเร เม ื่อลดตัวป!บความดัน 1/2 รอฃ

สารหำความเย็น ;HFC-134a

อุณหภูมิกาวกล่ันตัว ;35 c  (DECEASE 180 DEGREE)
N O . O w P r e s s u r e  ( K P a ) T  E M P E R A T U R E  ( C ) C O O L I N G  W A T E R  ( C ) F L O W  R A T E  (K ç j /s )

( W A T T ) P1 P 2 P 3 P 4 P 5 T 1 T 2 T 3 T  4 T w i T w o W A T E R R E F R I G

D E L . น ๐ . E X P . S U C T , C A L . D E L . L IQ . E X P . S U C T , IN O U T E —0 3

1 7 8 0 8 9 7 8 8 3 2 1 2 2 0 7 2 5 0 6 0 . 5 3 3 . 6 - 8 . 1 - 8 . 8 2 9 . 4 3 4 . 8 0 . 0 5 5 .6 7

2 8 0 0 8 9 7 8 8 3 2 1 2 2 0 7 2 5 0 6 4 .1 3 3 . 5 - 8 . 1 - 4 . 4 2 8 . 6 3 4 .9 0 . 0 4 4 5 . 6 7

3 8 5 0 8 9 7 8 8 3 2 1 2 2 0 7 2 7 0 6 8 . 3 3 3 . 5 - 8 . 1 3 .6 2 8 . 5 35 .1 0 . 0 4 4 5 . 6 4

4 9 0 0 8 9 7 8 8 3 2 1 2 2 0 9 3 7 0 7 0 . 8 3 3 . 5 - 8 . 1 1 1 .6 2 9 .1 35 .1 0 . 0 4 8 5 .6 4

5 9 5 0 8 9 7 8 8 3 2 1 2 2 0 9 5 5 0 7 4 . 4 3 3 . 5 - 8 . 1 2 1 .1 2 9 .1 3 5 0 . 0 5 5 .6 1

6 1 0 0 0 8 9 7 8 8 3 2 1 2 2 0 9 7 6 0 8 0 . 5 3 3 . 6 - 8 . 1 2 9 . 4 2 9 35 .1 0 . 0 5 5 . 5 9

N O E N T H A I P Y  ( K j / K g ) S P E C I F I C  H E A T ( K j / K g ) P O W E R  ( W A T T ) A V E  T E M P  ( C ) H E A T

H 2  =  H 3 H 4 H1 H 1  ' E V A P C O M P I S E N C O N D E V A P C O M P C O N D A M B C A L O R I G A I N

S1 =  S 4 H 4 - H 2 H 1 - H 4 H T - H 4 H 1 - H 2 ( W A T T )

1 1 4 6 .9 2 9 2 . 8 3 4 3 . 5 3 2 4 1 4 5 .9 5 0 . 7 3 1 . 2 1 9 6 .6 8 2 7 .1 2 8 7 . 4 1 1 1 4 . 6 3 1 .5 - 5 . 2 4 7 .1  !

2 1 4 6 .9 2 9 6 . 8 3 4 7 .1 3 2 8 . 4 1 4 9 .9 5 0 . 3 3 1 . 6 2 0 0 . 2 8 4 9 . 8 2 8 5 . 2 1 1 3 5 31 .1 - 5 . 2 4 9 . 8  I

3 1 4 6 .9 3 0 3 . 7 3 5 1 . 6 3 3 6 . 9 1 5 6 .8 4 7 . 9 3 3 . 2 2 0 4 . 7 8 8 5 2 7 0 . 3 1 1 5 5 . 3 3 0 .5 - 3 . 5 3 5  I

4 1 4 6 ,9 3 1 0 . 8 3 5 4 .1 3 4 4 . 9 1 6 3 .9 4 3 . 3 34 .1 2 0 7 . 2 9 2 5 2 4 4 . 4 1 1 6 9 . 4 31 .1 6 2 5  !

5 1 4 6 .9 3 1 6 . 8 3 5 7 . 8 3 5 4 . 5 1 7 1 .9 3 9 3 5 . 7 2 1 0 . 9 9 6 3 . 7 2 1 8 . 6 1 1 8 2 . 3 31 .1 1 9 .2 1 3 .7

6 1 4 7

.

3 2 6 .1 3 6 4 .1 3 6 2 . 9 1 7 9 .1 3 8 3 6 . 8 2 1 7 .1 1 ,0 0 1 .8 2 1 2 . 6 1 2 1 4 . 3 31 .1 31 .1 1 .8

___I



ตาราช ก.8 แสดชผลการหดลองและค่าจากการคำนวณป็อชการหดสอบเครือช เมื่อลดตัวปรับความด้น 1 / 2 รอบ

สารหำความเย็น ;HFC-134a

อุณหภูมิการกล่ันตัว ;35 c  (DECEASE 180 DEGREE)
N O . V a

(L/s)

V O L

E F F

( V a / V d )

ISEN

E F F

บ

( W A T T /  c)

U A

( W A T T /  c )

ท

P O L Y T

C O M P

C O P W E IG H T

( K g )

พ  m o t o r  

( w a t t )C O P

(O V ?R A U L>

C O P

< ACTUALS

C O P

{ใ?EN COMP.-

1 0 . 5 4 9 6 0 . 3 6 1 . 5 1 .2 7 0 . 0 2 6 3 1 . 1 6 4 1 .9 2 . 8 8 4 . 6 8 0 . 9 8 4 3 4 . 6

2 0 . 5 5 6 6 1 .1 6 2 . 8 1 .3 7 0 . 0 2 4 7 9 1 .1 6 1 .9 6 2 . 9 8 4 . 7 4 0 . 9 8 4 3 4 . 6

3 0 . 5 7 8 6 3 . 5 6 9 . 3 1 .0 3 0 . 0 2 1 5 6 1 .1 4 4 2 . 0 5 3 . 2 7 4 . 7 2 0 . 9 7 5 4 3 2 . 4

4 0 . 5 9 9 6 5 . 8 7 8 . 8 0 . 9 9 0 . 0 2 2 1 8 1 .1 3 2 . 1 4 3 . 7 9 4 .8 1 0 . 9 7 5 4 3 2 .4

5 0 . 6 2 3 6 8 .5 9 1 . 5 1 .1 4 0 . 0 2 2 0 9 1 . 1 1 4 2 . 2 4 4 .41 4 . 8 2 0 . 9 7 4 3 0 . 2

ธ 0 . 6 4 7 0 .4 9 6 . 8 0 0 . 0 2 2 0 6 1 . 1 0 7 2 . 3 5 4 .71 4 . 8 7 0 . 9 6 4 2 5 . 8



ท ( Polytropic exponent )

po17

กราฟที ก 1 แสดงค่าโพลิโทรปีก เอกซโพเนนท์ของการอัดกับปริมาณลุณหภูมิองศาไอร้อนยวดย่ิง
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รูปที ข.2 แสดง OUTPUT ในรูปของ TABLE



ปที ข..ใ แสดง OUTPUT ใ\Jรูปของ DIAGRAM
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PC P p c H A fi T version 1.00

รูปที ข.4 แสดง OUTPUT ในรูปของ p-h CHART



RCPP ■ CPP 97
It i l i t  i Ude <'..น'!) 0 . I l >
« i  nc i  ude ! stela r g . h >
It) IICJ ude - 'g raphies .  h>
tri ne 1 ude < St cl] i b . h> 
fi ! lie ] ude <c o n i  0 . h >
tl inc lude  d J I . h> 
tt i riel ude "nious. h" 
tl j riel ude "wi ridow. h"

/ /  I he d e c l a r a t i o n  shou ld  be d e f in e d  i n  f i l e  which has * . h e x te n s io n .

f l o a t  T V, T c , T1 , T 2, T 3 , Ï  4 ; 
f l o a t  H I , H2, H3, H4, H l l ; 
f l o a t  V1, V 2 , V 4 ;
f l o a t  densi  t y 4 , d e n s i t y 2 , cens i  t y l  ; 
f l o a t  Work5หr _ A, h r _ B ; 
f l o a t  Q1 , Qs , Qc ,Hw , Two , Twff, lm , ua ; 
f l o a t  C0P_ACT,C0P_OVERALL.Polytropic;

v o id  main (void. )

i n t  g d r i v e r  - VGA, grnode -  VGAHI, e r ro r c o d e ;  
i lit: gpr i rr tf  ( i  n t  * x l o c , i n t  * y lo c . ,c h a r  * f m t , . . „ ) ;
i n t  C a l c u l a t e ( f l o a t  P c , f l o a t  P v , f l o a t  Q w , f l o a t  T w i , f l o a t  T a m b , f lo a t  2e ta _ร ) ;  
int. PH_chart ( f  ] oat  P c , f l o a t  Pv) ;
vo id  backgroundf  i rit x t o p j i n t  y t o p . i n t  x b o t . i n t  y b o t ) ;  
vo id  c l e a r _ t y p e ( v o i d ) ; 
v o id  s c re e n ( v o i d ) ;
VO)d c)ear_ sc reen!  Vûi d ) ;  
vo id  D ia g r a m ( v o id ) ; 
i n t  x l o c a t e , y l o c a te  ; 
f l o a t  buf=0;
f  1 oat  P c -0 , Pv=0, Qw=0, T w i - 0 , Tamb-0 ,Zeta_s~0; 
f l o a t  b u tP c - 0 , bufPv-'O, bufQw-0,bufTwi  ~o7bufTamb-0;

char ร [ 8 1 ] ;
EvntMsg evntmsg;

i n i t g r a p h ( & g d r i v e r , Sgmode, " " ) ;
i f  ( (e r ro rc o d e  -  g r a p h r e s u l t ( ) ) != g rû k )

cou t  << "Graph ics  not  i n i t i a l i z e d :  " << e r ro rcode  << ' \ ท, ; 
g e t c h O ;

}
el se
{
/ /W i  ndw wndwl ( 0 ,0 ,5 1 0 ,4 8 0 ,7  RUE , F ALSE ) ;
Wiridw Caphead(0,0 ,getmaxx( ) ,60,  TRUE, FALSE ) ;
Windw O u tp u t ( 1 0 0 ,2 0 0 ,2 5 0 ,3 5 0 ,TRUE, FALSE);
CapWindw CapOutput( 5 5 ,1 0 0 ,2 0 0 ,6 0 .FALSE.FALSE, 1" ) ;
CapWindw head( 2 0 ,1 0 , 5 9 0 ,4 0 , FALSE.FALSE, " ) ;
CapWindw X head(7 0 ,7  5 , 4 1 0 , 4 0 , F ALSE, F AL SE, " ) ;
CapWindw rhead( 7 0 ,2 4 5 ,4 1 0 ,4 0 ,FALSE, FALSE, " " ) ;
/ / rec tang l  e ( o , 0, getniaxx ( ) .  getmaxy ( ) ) ;
/ / s e t f i 11 s t y  1e ( 3~ BLUE);
/ / f 1oodf  i j 1 ( i ,1" w h i t e ) ;
s e t t e x t s t y l e (TRIPLEX.FONT, 0 , 1 ) ;
/ / s e t f  i 11 s t y  1e ( SOL 1dI f I L L , BLUE);
/ /W i  ridw c h a r t  ( 8 5 19 0 ,^80 ,300 ,  TRUE, F ALSE ) ;

«de f ine  QUIT 
«de f ine  CHART 
« de f ine  D1AGM

1
?

« d e f in e  TABLE 4
« de f ine  INPUT 
«de f ine  MENU



98/ 1/ พi now wndw2( ? 0 ,8 0 ,4 1 0 .1 50 ,  TRUE , FALSE ) ะ 
/ /wndw2. Dr awWi ndow(ไ ;
/ / wi ทciพ พridw3 ( 7 0 ,2 so ,410 s ISO ..TRUE , FALSE ) ■; 
i /wridw3. Dr awWi nciow ( ) ;
/ / s e t ! i 1 ] s t y l e ( SOLID_FILL, CYAN) ;  
se t  user char s i z e d ,  2 , 2 , 1 )  ; 
o u t t e x t x y ( 1 0 , 0 , “ R e f ' r i g e r a t i o n  C a l o r i m e t e r  P e r f o r m  
s e t t e x t s t y  l e ( 0 ,0 ,1  ) ;
mouse. SetL im i  t s ( 0 , getmax.x (ไ-ร ,0 ,  getmaxy (ไ-ร) ;
But ton  p u s h l ( 5 5 0 , 4 0 0 , " Q U I T " );
But ton  push2(550 ,360 , ""CHART") ;
But ton  p u s h 3 (5 5 0 ,3 2 0 , " " D1AGM") ,
Bu t ton  push4( 5 5 0 , 2 8 0 "TABLE") ;
But ton  push5( 5 5 0 , 2 4 0 , "" INPUT" ) ;
pushi .DrawWi ndow() ;
push2.DrawWindow() ;
push3.DrawWi ndow() ,
push4. DrawWi ndow( ) ;
push5 . DrawWi ndow0  ;
s c re e n ( ไ ;
mouse.Showhouse( )  ;

LOOP: i n t  b u t to n= 0 ;
w h i l e ( I  b u t t o n )
{

GetEvent(evntrnsg) ; 
i f ( p u s h l - C I i eked(evn tmsg) ไ 

b u t to n  ะ QUIT ; 
i f (push? . C l i c k e d (e v n tm s g ) )  

b u t to n  = CHART ; 
i f ( p u s h 3 . C l i c k e d ( e v n t m s g ) ) 

b u t ton  -  DIAGM; 
i f  (push4 .Cl  icked  (evntmsg ไ .ไ 

b u t to n  = TABLE;
) f ( pushS -C l i c ked (evn tm sg ) )  

b u t to n  -  INPUT;
}
mouse.HideMouse( ) ; 
s w i t c h ( b u t t o n )
{
case QUIT : c l o s e g r a p h ( ) ;

textbackground(BLACK ไ ;
- tex tco lo r (L IG H TBLU E),

c l r s c r ( ) ;  
p r i r i t f  ( \ n "  ) ;
p r i n t f ( " \ t  = - - ะ = = = = = = = = = = = = PROCESS END =- = ะ : - ะ : ะ : : : : : : : : : : ะ \ ท " ) ;  
p r i " n t f ( " \ t  RCPP Package ( v e r s io n  1 .0 0 )  \ n "  ) ;
p r i r i t f  ( " \ t  C o p y r ig h t  1994 \ ท " ) ;
p r i n t ! ( " \ t  by \ ก 1) ;
p r i n t f ( " \ t  Arnnart Hanwongpaibool \ ท " ) ,
p r i n t f ( " \ t  Chu la longkorn  U n i v e r s i t y  \ ท " ) ;
p r i n t !  ( " \ t ะ ะ : ะ : : : : : : : : : ะ : : ะ : : ะ : ะ ะ : : : ะ ะ : ะ ” ะ : : : ะ : : : : ะ : ะ : : : \ ท,,) ;
textco lo r(L IGHTGRAY);  
w i n d o w d , 1 0 ,8 0 ,2 5 )  ; 
c l r s c r ( ไ ; 
e X i  t  ( 0 ) ;

case DIAGM ะ c l e a r d e v i c e (  ) ;
Caphead. DrawWi ndow(ไ; 
D iag ram (ไ ; 
p u s h l . DrawWi ndow( ไ ; 
push2.DrawWindow( ไ, 
push3. DrawWi ndow(ไ ;  
push4. DrawWi ndow(ไ ; 
push5. DrawWi ndow( ไ ; 
setcolor(YELLOW);
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out textxy  (34ร , 125, "โ-,ร");
X lo c a te  -  130; y lo c a te  - 140;
gpr i n t f  (&x l o c a t e , &y l o c a t e 5 " P I ะ i,6 . 2f " , Pc ) ;
x l o c a te  = 230; y l o c a te  - 123;
gpr i n t f ( & x i o c a t e  5&yl o c a t e , " P 4 ^ i6 . 2f " ,Pv) ;
x lo c a te  = 475; y lo c a te  ะ 100;
g p r i  n t f ( & x l o c a t e , & y lo c a te  5" P3- ‘เ 6 . 2f " 5 Pv ) ;
x l o c a te  ะ 525; y lo c a te  -  130;
g p r i  n t f ( & x lo c a te  5&ylo c a te  5"P2-%6.2f  " 5Pc ) ;
x l o c a te  = 30;  y lo c a te  -  450;
g p r i  n t f ( & x lo c a te  5 & y lo c a te  5" ไ พi ะ?, 6 . 2f " 5 ïw i  ) ;
x l o c a te  -  400; y l o c a te  - 270;
gpr i n t f ( & x lo c a te  5 &ylo c a te  5 "Qw-%6. 2f " 5 Qw ) ;
x lo c a te  ะ 400; y lo c a te  = 220;
gpri ntf(&xl ocate  5 &ylocate  5"Tamb=%6. 2 f "5 Tamb);
oetcolor(GREEN) ;
x lo c a te  -  20; y lo c a te  ะ 175;
g p r i n t f ( & x l o c a t e 5&ylo c a te  5" ไ wo=%6.2f" 5Two) ;
x lo c a te  -  75; y lo c a te  -  385;
g p r i  n t f ( & x lo c a te  5 &y1ocate 5"hw=%6. 4f " 5 hw ) ;
x l o c a te  -  130, y lo c a te  ะ 150;
g p r i  n t f ( & x l o c a t e  5 & y 1oca te ,  ‘T l  = l 6 . 2 f " , T l ) ;
x lo c a te  ะ: 525, y lo c a te  ะ 140;
g p r i  n t f ( & x l o c a t e  5 &ylo c a te  5"T2 ะ: %6. 2f " 5 ไ2 ) ;
x l o c a te  ะ 475; y lo c a te  ะ 110;
gpr i n t f ( & x l o c a t e  5 &y ]oca te  5 "T3=%6. 2 f " ,  T3 ) ;
x l o c a te  ะ: 260; y lo c a te  ะ 133;
gpr i n t f  (&x l o c a t e , & y 1 ocate 5 "'นะ?, 6 . 2f " 5 ไ 4 ) ;
x l o c a te  ะ 275; y lo c a te  = 420;
g p r i  n t f ( & x l o c a t e 5&ylo c a te  5"wbhp=%6. 2 f " 5Work) ;
x lo c a te  ะ 125; y lo c a te  ะ 205;
g p r i n t f ( & x l o c a t e , S y l o c a t e , "ไพคะ%6.2 f " 5Twm);
x l o c a te  ะ 430; y lo c a te  ะ 295;
gpr i n t f ( & x l o c a t e 5 &y3 ocate 5 "Mr-%6. 4f  “ 5Mr_B ) ;
s e t c o l o r (WHITE ) ;
break ;

ase CHART ะ c l e a r d e v i c e (  ) ;
push l  .OrawWi ridow( ) ; 
push2. Or awW i ndow( ) ;  
posh3. DrawWindow() ;  
push4. DrawWi ndow();  
push5 . DrawWi ndow( ) ;
P H _ch a r t (P c , Pv) ; 
orêak ;

ase TABLE : c l e a r d e v i c e ( ) ;
s e t c o l o r (WHITE);
re c ta n g le  ( 0 ,0 ,ge tm axx( ) 5 getniaxy ( ) ) ; 
s e t f i l l s t y l e ( 3 , E ! L U E ) ;  
f l o o d f i l l ( l  1, WHITE); 
s e t v i e w p o r t (3 5 0 ,6 0 ,5 6 5 ,2 0 0 ,1 ) ;  
c l e a r v i e w p o r t ( ) ,
s e t v i e w p o r t ( 0 , 0 , getmaxx( ) , getmaxy( ) , 1 ) ;  
r e c t a n g l e ( 3 5 0 ,6 0 ,5 6 5 ,2 0 0 ) ;  
setcolor(LIGHTGRAY);
o u t t e x t x y ( 3 7 0 , 1 7 0 , "V e r ร i  0 ท 1 . 0 0 " ) ;  
s e t c o l o r (YELLOW); 
s e t t e x t s t y l e ( 3 , 0 , 1 ) ;
ç o t n c o r r h a r c î  7 û f  1 ใ 1

o u t t e x t x y ( 3 7 0 , 7 0 , "RCPP TABLE"); 
s e t t e x t s t y l e ( 0 , 0 , 1 )  ; 
s e tc o lo r ( R E D );
o u t t e x t x y ( 3 0 , 4 6 5 , “ RCPP Table v e rs io n  1.00 c o p y r i g h t  1 9 9 4 . " ) ;  
o u t t e x t x y ( 3 4 5 ,4 6 5 ,  " By Anmart Hariwongpaibool . “ ) ; 
s e t u s e r c h a r s i z e ( 1 , 1 , 3 , 2 )  ;



e INPUT

Be t co  : o r ( L IGHTSLU?) ; 100
O U I t e x t x y ( 50,80 , " I N p บ ไ P H R A h E [ E R" ) ;  
o u t t e x t x y ( 5 0 , 2  35 , "ù บ ไ P บ T I1 A k H ii E 1 E R" ) ;
w i ndw 1 r i t a b le ( 70,100,16 5,1 Os 5 TRUE 5 F AL 
1 ท t  a b i e บ r a พ พ i ท d 0 พ ( ) ;
ร e t t e Xt รุ t  y 1 e (2 ,0 ,1  ) ;
ร e t  น ะ. e r c ha i c i  2 e (1,1 ,3 ,2  ) ; 
s e t c o 1 or(BLACK);
Xlo c a te  ะ 75; y lo c a te  X 115;

SE ) ;

g p r i n t f ( S x l o c a t e 5ü y l o c a t e , "
X10c ate - 7 5; y 10 ca t  e -  130 ะ.

พ Pc - 7 7.21- " ,  Pc ).;

gpr i n e f ( Sx 1 o c a t e , S y lo c a t e ,"  
x lo c a te  ะ 75; y lo c a te  -  145:

ft Pv li ©\o Jo " , P V ) ;

gpr i n t f ( S x l o c a t e , s y l o c a t e , " 
x lo c a te  ะ 75; y lo c a te  -  160;

ft Qw = 7 7.2 f "5 Qw ) 1

g p r i n t f ( S x  l o c a t e , S y lo c a t e , “ 
x l o c a te  -  75, y lo c a te  = 175;

ft T wi ะ 17.2f " ,  T พ i )

g p r i n t f  ( S x l o c a t e , S y lo c a t e , " ft Tarnb ะ: 1 7 . 2f
Windw û u t t a b 1e (7 0 ,2 5 5 ,4 0 5 ,1 6 0 ,ไRUE, FALSE);
Out tab l e . DrawWi ndow(),
s e t c o 1 or(BLACK) ;
x lo c a te  - 75; y lo c a te  ะ 275;

" , T amb

g p r i n t f ( S x ]o c a te , &y1o c a t e ,"  
x lo c a te  ะ 75; y lo c a te  ะ: 290;

ft T1 ะ 7 7 . 2 f " , T1 ) ;

g p r i  n t f ( S x l o c a t e , Sy 1o c a t e ,"  
x lo c a te  ะ 75; y lo c a te  -- 30 ร ;

ft T2 ะ 7 7 . 2f M 2 ) ;

g p r i n t f (& X1o c a t e ,& y 1o c a t e ,"  
x lo c a te  ะ 75; y lo c a te  ะ: 320;

ft 13 ะ 77.21 ",  T 3 ) ;

g p r i n t f ( Sx 1o c a t e ,& y 1o c a t e , "  
x lo c a te  -ะ 75 5 y lo c a te  = 335 ;

» T 4 ะ 7 7.2 f “ , T 4 ) ะ,

gpr i rit f  ( Sx] o c a t e , Sy l o c a t e , " 
x lo c a te  - 75 ; y l o c a te  ะ: 350 ;

ft HI ะ 7 7 . 2f M Hi h

g p r i  n t f (Sx 1o c a t e , & y 1o c a t e , "  
x lo c a te  -  75; y lo c a te  = 365;

ft H2 ะ 7 7 . 2f \ H 2 ) ;

g p r i n t f ( Sx 1o c a t e , Syl o c a t e , "  
x lo c a te  ะ'- 75; y lo c a te  ะ 380;

ft H3 ะ 7 7 . 2 f , H 3 ) ;

gpr i n t f ( S x ]o c a te ,& y l o c a t e , " 
x lo c a te  ะ'' 2 50; y lo c a te  ะ 27 5;

ft H4 ะ 77.21 " ,H4 ) ะ,

g pr i  n t f ( S x  1o c a t e , &yl o c a t e , "  
x lo c a te  ะ 250, y lo c a te  -  290;

ft Wbhp ะ 77.21 " , Wor k

gpr i  n t f ( S x l o c a t e , S y lo c a t e , " 
x lo c a te  ะ 250; y lo c a te  ะ 305;

ft h r ะ 77.41 " , Mr_B

g p r i  n t f ( S x l o c a t e , Sy 1o c a t e , "  
x lo c a te  ะ 250; y lo c a te  ะ 320;

ft Qc ะ 77.21 " , Q c ) ;

g p r i n t f ( S x  l o c a t e , S y l o c a t e , "  
x lo c a te  - 250 ; y lo c a te  ะ 335 ;

ft hw ะ' 77.41 " , «พ) ;

g p r i n t f ( S x  1o c a t e , S y l o c a t e , "  
x lo c a te  ะ: 250; y lo c a te  ะ 350;

li­ Twm ะ 7 7 . 2f " , ไ wm )

gpr i n t f ( S x ]o c a te , S y lo c a t e , "  
x lo c a te  ะ 250, y lo c a te  ะ 365;

ft Two ะ 77.21 ' , Two )

g p r i n t f ( S x l o c a t e , s y l o c a t e , " ft Uft -  7 7 . 4 f " , u a ) ;
X l o c a te  ะ  220, y l o c a te  -■ 380;
g p r i n t f ( S x l o c a t e , &y l o c a t e , "  ft P o l y t r o p i c  expo -  %7. 2 f " ,  P o l y t r o p i c
s e t t e x t s t y  l e ( 0 , 0 , 1 ) ;
s e t c o 1 o r ( WHITE ) ;
push l .DrawWindow();
push2 .DrawWi ridow ( ) ;
push3.DrawWindow() ;
push4 . DrawWindow( ) ;
pushS.DrawWindow(j ;
b r e a k ;

ะ Inputwindw * Inpu tPc  ะ new Inp u tW in dw ( " In p u t  Parameter" ,
"Please Enter  Pc ะ ' , "  ( Pc Range -  110-2000 ) " )  

Inputwindw * lnpu tP v  ะ new Inpu tw indw ( " 1nput  Parameter" ,
"Please Enter  py ะ ,1, "  ( py Range - 110-2000 ) " )
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ï r iputwindw * InputQw ะ new 1 riputwi ndw( " J nput Parameter

"P lease Enter  Qw ะ', , "  ( Qw Range - 100-2000 ) " ) :  
Inputwir idw * Inp u tT w i  - new I nputWiridw( " Inp u t  Param ete r " ,

"P lease Enter  Iw i  ะ " , "  ( Twi Range ะ: 100-400 ) " )  
Inputwir idw * 1 nputTamb ะ: new I riputWindw( " I n p u t  Param ete r " ,

"Please Ente r  Iamb ะ " , "  ( Ta mb Range ะ 100-400 )

lnputPc->DrawWindow( ) ; 
mouse. ShowMouse( ) ;
I nputPc- >RunWi ridow ( ) ; 
i f ( I n p u t P c - > G e t B u t t o n (  ) ะะ OK)
{

1n p u tP c ->Get I n p u t ( ร )  ; 
mouse.Hi deMouse( ) ;  
d e le te  Inpu tPc ;

}
e lse
{

mouse. HideHouse( ) ;  
d e le te  Inpu tPc ;  
break ;

}
buf -  a t o f ( ร ) ;  
i f ( b u f< 1 1 0  J |bu f>2000)
{

OKWindw * e r r o r  -  new OKWindw("Error Message",
" I n v a l i d  Parameter" ,
" P c . . . O u t  of Range") ;  

s r  r o r -  >DrawWi ridow ( ) ; 
mouse-ShowMouse( )  ; 
error->RunWi ridow ( ) ; 
mouse. HideMouse( )  ; 
d e le te  e r r o r ;  
b reak ;

}
bufPc ะ a t o f ( s ) ;
I nputPv->DrawWi ridow( ) ; 
mouse. ShowMouse( )  ;
I nputPv->RunWindow() ;
i f ( 1 npu tPv->GetBut ton(  ) == OK)
{

1n p u tP v -> G e t In p u t (ร ) ; 
mouse. Hi deMouse( ) ; 
d e le te  Inpu tPv ;

j

e lse
{

mouse.HideMouse( )  ; 
d e le te  1nputPv; 
b reak ;

}
buf  -  a t o f ( s ) ;
i f ( b u f <110 ! ! b u f >20001 Ibu f>bu fPc )

OKWindw t e r r o r  ะ new OKWindw( "E r r o r  Message",
111 rival id  Parameter " ,
"P v . . .  Out. of  Range " ) ; 

error->DrawWi ridow( ) ; 
mouse.ShowMouse( )  ; 
error->RunWi ndow() ;  
mouse.HideMouse( ) ; 
d e le te  e r r o r ;  
b r e a k  ;

}
bufPv ะ' a to f  ( ร ) ;
I nputQw->DrawWindow( ) ;



mouse. 3 howMouse( ) ; 
i r iputQw->Rนทพî ndow( );  
i  f ( 1 nputQw->6e t B u t t o n ( )
I
l

1 riputQw- >GetI nput  (ร ) 
.House.HideMouse ( ) ;
d e le te  1 riputQw;

L e

ะ :  OK)

ri
mouse. HideMouse( ) ;  
d e l e t e  I riputQw; 
break ;

J

but  -  a t o f ( s ) ;  
i  f ( but < 100 ! I bl i t  >2000 )
{

OKWindw t e r r o r  ะ: new 0KW1 ridw( "E r r o r  Message",
" 1 rival id  Parameter " ,
"Qw. . . ช น t  of Range" ) ; 

er ro r->OrawWindow() ;  
mouse. ShowMouse( ) ;  
error->RunWi ndow() ;  
mouse.HideMouse( ) ;  
d e l e t e  e r r o r ;  
break ;

}
bufQw ะ a t o f ( ร ) ;
1nputTwi->DrawWindow() ;  
mouse.ShowMouse() ;
1nputTwi->RunWi ndow() ;
i f ( I n p u tT w i - > G e tB u t t o n ( ) ะ :  OK)
r

1n p u t ï w i - > G e t I n p u t ( s ) ; 
mouse.HideMouse( ) ;  
d e l e t e  I n p u t T w i ;

'I
J
e lse
[

mouse.HideMouse( ) ;  
d e le te  I r ipu tTw i ;  
b reak;

j u L u ô o ! L f > , o o )

OKWindw t e r r o r  ะ new OKWindw( "E r r o r  Message",
" I rival id  Parameter " ,  
" T w i . . . 0 u t  of  Range") ;  

e rro r ->DrawWindow() ;  
mouse.ShowMouse( ) ;  
e rro r->RunWindow() ;  
mouse.HideMouse( ) ;  
d e le te  e r r o r ;  
b r e a k  ;

}
bufTwi  ะ a t o f ( ร ) ;
InputTamb->DrawWindow() ;  
mouse.ShowMouse( ) ;
1 nputTamb->RunWi ridow( ) ;
i f  ( Inpu tTamb->GetBut ton(  ) ะ::: OK)
[

I npu tTam b->G e t Inpu t ( ร ) ;  
mouse. HideMouse( ) ;  
d e le te  InputTamb;

102



103e ls e
I

mouse. H idehouse( )  ; 
d e le te  Inpu t lam b;  
b r e a k ;

j ? ( b u f < Î S o ! Î b u f > - . o o )

OKWindw * e r r o r  ะ new OKWLndw("Error Message",
" ] n v a l i  d Parameter" 5 
" I a m b . . .O u t  of Range") ;  

sr ror->DrawWindow( ) ; 
mouse. ShowMouse( ) ; 
er ror->RunWindow( ) ; 
mouse-Hidehouse( ) ;  
d e le te  e r r o r -  
b reak ;

}
bufTamb -  a t o f ( ร ) ;

Wiridw *Wa i t  -  new Windw(280,2 0 0 , 8 0 , 8 0 , TRUE, FALSE);  
Wai t->0rawWindow( ) ; 
o u t t e x t x y (290 ,240 ,  " Wait  ! “ ) ;
Pc=bufPc ;
Pv=buf Pv ;
Qw-bufQw;
Ï  พ i -  b น f  T พ i  ;
ไ a m b=b u fTamb;
C a lcu ia te (P c ,P v ,Q w ,T w i  ,Tall lb, 2e ta_ร ) ;
d e le te  Wai t ;
b reak;

}
mouse-ShowMouse( ) ;  
goto LOOP;
} / /  e lse  loop

}

v o id  c l e a r _ t y p e ( v o i d )
I

s e t t  i  11 s t y  1 e (SOL 1 D_F ILL., BLUE ) ; 
bar (12 ,5 3 ,52 9 ,4 6 6 )7

lJ

v o id  background( i n t  x t o p , i n t  y t o p , i n t  x b o t , i n t  y b o t )
{

i n t  i , j ;
unsigned i n t  k;  
f l o a t  1;
f o r  ( k = y b o t - y t o p ; k > y t o p ; k - - )
r

j  -  2 . 1 * k - ( x b o t - x t o p ) ;
f o r ( l = x t o p ;  1<j ; 1 + +)
r

i  ะ random ( x b o t - x t o p  ) ;
p u t p i x e l ( i , k,L!GHTBLUE);
p u t p i x e l ( i , y b o t - y t o p - k , LIGHTBLUE);

}

}
se tco lo r (W H ITE );
r e c t a n g l e ( x t o p , y t o p , x b o t - 1 0 , y b o t ) ;

ไj

v o id  s c re e n ( v o id )



พi ridพ c ha r t (7 0 , 8 0 , 4 1 0 , 3 6 0 , TRUE, FALSE ) ; 
c h a r t . D raw Window ( ) ; 
s e t v i e w p o r t ( 8 5 , 9 2 , 4 6 5 , 4 2 8 , 1  ) ; 
c l e a r v i  e w p o r t I  ) ; 
b a c k g r o u n d ( 0 50 ^ 3 9 0 , 3 3 6  ) ; 
s e t v i e w p o r t ( 0 , 0 , g e t m a x x (  ) , g e t m a x y (  ) ,1.) ; 
s e t t e x t s t y l e  ( TRIPLEX__FONT , MORIZ_DIR, 0 ) ; 
s e t  u s e r c h a r s i z e ( 1 , 1 , 2 ,1  ) ;

/ *  s e t c o l o r (RED ) ;
l i n e ( 1 6 5 , 4 1 0 , 3 9 5 , 4 1 0 ) ;  
l i n e ( 1 6 5 , 4 1 5 , 3 9 5 , 4 1 5 ) ;  
l i n e ( 1 6 5 , 4 2 0 , 3 9 5 , 4 2 0 ) ;  
l i n e ( 1 6 5 , 4 2 5 , 3 9 5 , 4 2 5 ) ;  
l i n e ( 1 6 5 , 4 3 0 , 3 9 5 , 4 3 0 ) ;  
l i n e  1 6 5 , 4 3 5 , 3 9 5 , 4 3 5 ) ;
1 i  n e ( 1 6 5 , 4 4 0 , 3 9 5 , 4 4 0  ) ;
1 i ne ( 1 65 445 _ 7 9 5 445 ไ - 
l i n e (165*450*395*450) ; 
s e t c o l o r I  LIGHTGRAY ) ; 
o u t t e x t x y (173,388 , 1 
o u t t e x t x y (172,389 ,  " 
s e t c o l o r (WHITE ) ; 
o u t t e x t x y (170,390 ,  " 
s e t u s e r c h a r s i z e ( 1 , 1 ,  
s e t c o l o r (RED) ; 
o u t t e x t x y (161,144 ,  
o u t t e x t x y ( 1 6 2 ,1 4 3 ,  " RCPP Module 
o u t t e x t x y ( 1 6 3 ,1 4 2 ,  " RCPP Module 
o u t t e x t x y ( 1 6 4 ,141, " RCPP Module 
s e t c o l o r (L IGHTRED) ;  
o u t t e x t x y (160,145 ,  " RCPP Module 
s e t c o l o r (LIGHTRED ) ; 
s e t t e x t s t y l e ( 0 , 0 , 1  ) ; 
o u t t e x t x y (160,270 , "

Phoenix"  ) ; 
Phoenix"  ) ;

P ho e n ix " ) ; */ 
, 1) ;

RCPP Module ง;
ง;

;

) ;

) ;

o u t t e x t x y ( 1 6 0 ,285 , ' 
o u t t e x t x y ( 1 6 0 , 3 0 0 ,  ' 
o u t t e x t x y ( 1 6 0 , 3 1 5 , ' 
o u t t e x t x y ( 1 6 0 , 3 3 0 , 1 
se tco lo r (W H IT E ) ; 
/ / o u t t e x t x y (220,452 ,

Vers ion  1.00 ' ง ;
C o p y r ig h t  1994 “ ) ;

b y  ;; j  ;
Amnart Hanwongpaibool" ) ;  

Chu la longkorn  U n i v e r s i t y " ) ;

G r 0 น p " ) ;

i  rit g p r i n t f ( i n t  * x l o c , i n t  * y l o c , c h a r
{

v a _ l i s t  a r g p t r ;  
char s t r [ 1 4 0 ) ;  -
i r i t  c n t ;
v a _ s t a r t ( a r g p t r , f m t ) ;
cn t  -  v s p r i n t f ( s t r , f m t , a r g p t r  ) ;
o u t t e x t x y ( * x l o c , ;*:y l o c , s t r ) ;
* y l o c  +- t e x t h e i g h t ( " H " ) +2; 
v a _ e n d ( a r g p t r ) ;  
r e t u r n  ( c n t ) ;

}



DIAGRAM ■ CPP
t t inc lude  < s td io .h>  
tti n c lu d e  <conio.h>
H in c lu d e  < s t d l i b . h >  
ft i n c lu d e  <graph ics .h>

«de f ine  FLOW 0 
« de f in e  ROTA 1
v o id  D iag ram (vo id )  
r

v o id  Compressor( i n t  x , i n t  y ) ;  
v o id  Condensor ( i. n t  x , i n t  y ) ;  
v o id  Gage( in t  x , i n t  y , i n t  c o l o r ) ;  
vo id  Motor ( i n t  x , i r i t  y ) ;  
v o id  C a l o r i m e t e r ( i n t  x , i n t  y ) ;  
vo id  M e t e r ( i n t  x , i n t  y , i n t  t y p e ) ;  
v o id  E x p a n s io n _ V a lv e ( in t  x , i n t  y ) ;  
s e tc o lo r (W H IT E ) ;
r e c t a n g l e ( 0 , 7 0 , getmaxx( ) , getmaxy( ) ) ; 
r e c t a n g l e ( 2 , 7 2 , getmaxx( ) - 2 ,g e tm a x y ( ) - 2 )  ; 
s e t t e x t s t y l e ( 2 , 0 , l ) ;  
s e tu s e r c h a r s i z e ( 1 , 1 , 3 , 1 ) ;  
setcolor(MAGENTA);
o u t t e x t x y ( 5 0 , 1 3 , " R c c p D I A G R A M  v e rs io n  1 . 0 0 " ) ;
o u t t e x t x y ( 5 1 , 1 3 , " R c c p D I A G R A M  v e rs io n  1 . 0 0 " ) ;
s e t t e x t s t y l e ( 0 , 0 , l ) ;
se tco lo r(WHITE ) ;
s e t f i l l s t y l e ( 3 , B L U E ) ;
f  l o o d f i l l ( 3 , 7 4 , WHITE);
o u t t e x t x y ( 4 0 , 8 5 , “ Assume ะ 1. s teady s t a r e  C o n d i t i o n . " ) ;  
o u t t e x t x y ( 4 0 ,9 5 , "  2. No D e p r e s s u r e . " ) ;
o u t t e x t x y ( 4 0 , 1 0 5 , " 3. No S u b c o o l i n g . " ) ;
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Compressor(200 ,220 ) ;
Condensor(8 0 ,2 2 0 ) ;
Gage(505,160 ,YELLOW); / ./  POINT 2 
Gage(455,140 ,YELLOW); / /  POINT 3 
Gage(350,1 70 ,YELLOW); / /  POINT 5 
Gage(240,1 65 ,YELLOW); / /  POINT 4 
Gage(1.10,170,YELLOW); / /  POINT 1 
M o to r (202 ,370 ) ;
C a l o r i m e t e r (320 ,180 ) ;
M e te r ( 4 0 ,3 5 0 ,FLOW);
M e te r (5 1 0 ,2 6 0 ,ROTA);
Expa ns i  0 n_Va 1 ve ('4 60,170 ) ;
1 i  ne(2 92 ,3 20 ,2 92 ,37 0 ) ;  
l i n e (302,320 302 ,370) ;  
s e t l i n e s t y l e ( l , 0 , l ) ;  
l i n e (2 95 ,320 ,295 ,370 ) ;  
l i n e (299 ,3 20 ,2 99 ,37 0 ) ;  
s e t l i n e s t y l e ( 0 , 0 , 3 ) ;
/ /  HOT LINE FROM CONDENSOR TO ROTAMETER
s e tc o lo r ( R E D ) ;
moveto (151,275);
1i  n e t o ( l 6 5 , 275);  
l i n e t o ( l 6 5 , 4 5 0 ) ;
1i n e t o ( 5 1 5 ,450 ) ;
1 i rieto ( 515,311 ) ■
/ /  HOT LINE FROM ROTAMETER TO EXPANSION VALVE 
s e tc o lo r ( R E D );  
rnoveto (515,259 ) ; 
l i  n e t o ( 515 ,192),
/ /  SUPER COOL LINE FROM EXPANSION VALVE TO CALORIMETER 
se tco lo r (L IGHT BLUE) ;



] i  rie to  (4 7 5 >150) ; 
i i n e t o ( 370 ,150) ;

/ / '  COOL"l i n e  from calorimeter  to compressor
s e t c o ] o r ( BLUE);  
f l ioveto( 3 4 0 ,180 ) ;
1 i r ieto( 340,165 ) ;
1i  n e to (250,165 ) ;
11n e to (250 ,219 ) ;
/ /  SUPER HOT LINE FROM COMPRESSOR TO CONOENSOR 
se tco  lor(LIGHTRED) ; 
rnoveto(215,209) ;
1 i n e to (215 ,180 ) ;  
l i n e t o  120,180 ; 
l i n e t o (120 ,219 ) ;
/ /  COOL WATER FROM CONOENSOR TO FLOW METER 
s e t c o l  or(LIGHT BLUE ) ; 
f l ioveto(79 ,280) ; 
l i n e t o (4 5 ,2 8 0 ) ;
1i  n e to (45,349 j , 
move to (45 ,401 ) ,
1i  n e to (4 5 ,4 3 0 ) ;
o u t t e x t x y ( 2 0 , 4 4 0 , "C oo l ing  W a te r " ) ;
/7  DRAIN WATER 
s e t c o l o r  (RED) ;• 
moveto(79,230) ; 
l i n e t o ( 4 5 , 2 3 0 )  ;
1i  n e to (45,200 ) ,  
o u t t e x t x y ( 2 0 , 185, "To D r a i n " ) ;  
s e t l i n e s t y l e ( 0 , 0 , 1 ) ;  
se tco lor(WHITE ) ;

v o id  Cornpressor( in t  x , i n t  y )
{

setco lor(WHITE ) ; 
m o ve to (x ,y ) ;
1i n e t o ( x + 1 0 , y ) ; 
l i  r i e to (x + 1 0 ,y -1 0 ) ;
1i n e t o ( x + 2 0 , y - 1 0 ) ; 
l i n e t o ( x + 2 0 , y ) ;
1i  ne to (x+ 6 0 , y ) ;
1i  ne to (x+ 6 0 , y+30) ;
1i  n e to ( X + 6 5 , y+35 ) ; 
l i n e to ( x + 6 5 , y + 6 0 )  ;
1 in e t o ( x  + 72 ,y+6o j  ;
1i  n e to (x + 7 2 ,y + 8 5 ) ;
1i  neto(x+65,y+85 j ;
.1 i n e t o ( x  + 60,y+100) ; 
l i n e t o ( x , y + 1 0 0 )  ;
1i n e t o ( x - 5 , y+85) ;
1 in e to ( x - 1 2 , y + 8 5 )  ; 
l i  n e t o ( x - 1 2 1y+60) ,
1i n e t o ( x - 5 , y  + 60 ) ;
1i n e t o ( x - 5 , y  + 35) ;
1i  n e t o ( x , y + 30 ) ;
1i n e t o ( x , y ) ;
s e t f  i 1l s t y l e (SOLID_FILL, BLUE ) ; 
f l o o d f i l l ( x + l , y + l , W H I T E )  ; 
o u t t e x t x y ( x - 5 , y + 1 1 0 , "Compressor " ) ; 
r e c ta n g le ( x + 5 ,y + 1 0 ,x + 5 5 , y + 30) ; 
s e t f i l  l s t y l e (SOLID_FILL,LIGHTGRAY);
f l o o d f i l l ( x + 6 , y + l l 7 w H I T E ) ;
l i n e (x + 5 ,y + 1 4 , x + 5 5 , y + 1 4 ) ,
1 i  ne (x+5 , y+26,x+555y +26) ;



move n o ( x + 3 4 5 y + 3 0 ) ;
1 i neto(x+34 , y + 50.1 ;
1j neto(x+38, y + 50 ) ;
] i neto(x+38,y+65) ; 
l i n e t o ( x + 2 2 , y+ 6 5 ) ,
1i ne to (x+22 , y+50) ;
1i ne to (x+26 , y+50 ) ;
1i neto( x+26, y+30); 
f 1oodfท  1(x+33, y+31, WHITE ) ; 
moveto(x+38,y+57);
1ineto(x+55,y+57 ) ■
] irieto(x + 55,y + 70) ■
1i neto(x+72 jy+70) ; 
moveto(x+22,y+57 ) ;
1i neto(x + 5 , y + 57 ) ; 
l i ne to (x+5,y+70)  ;
1i neto(x-12,y+70 ) ; 
l i n e ( x +7 2 ;,y + 70,x+92,y+70);
1i ne(x+72, y + 8 0 , x + 92 , y+80 ) ; 
rectangl e (x+9 2 , y + 50 , x +1 02 , y + 100) ; 
s e t t  i 1l s t y 1e(SOLI0_FILL, LIGHTGRAY ) ; 
f l o o d f i l l ( x + 9 3 5y+6 1 , WHITE) ;
/ / l i n e ( x + 9 2 , y + 50 ,x + 102,y + 100) ;
/ / 1 ine(x+92,y+100,x+102,y+50);  
s e t f i l l s t y l e (SOLID_FILL,LIGHTGRAY); 
f l oo df i l l ( x + 7 3 , y  + 7 Ï , WHITE) ;

}

void Condensor( int  x , i n t  y)
{

r e c ta  rig l e ( x , y , x + 7 0 , y + 7 0 )  ; 
s e t f i l l s t y l e ( S O L  ID_F I L L , RED ) ; 
f  l o o d f i l l ( x  + l  y+1, WHITE); 
moveto (x ,y+10) ; 
s e t l i n e s t y l e ( 0 , 0 , 3  ) ;
1ineto(x+60,y+10);
1i neto(x+60' y+20);
1i ne to (x+10 , y+20) ,
1ine to(x+10 , y+30 ) ;
1i neto(x+60, y+30);
1ineto(x+60,y+40)  ;
1i neto(x+10,y+40) ;
1i neto(x+10, y+50 ) ;
1 i n e t o ( x  + 60 , y + 50) ; 
l i n e t o ( x + 6 0 , y + 6 0 ) ;
1 i n e t o ( x , y+60 ) ;
s e t l  i n e s t y l e ( 0 , 0 ‘ 1 ) ;
o u t t e x t x y ( x - 3 , y + 8 0 , “Condensor" ) ;

/ /  FIX POINT ะ X+10, Y+10
v o id  G age( in t  x „ i n t  y , i n t  c o l o r )
{

c i r c l e ( x , y - 2 0 , 1 0 )  ;
s e t f i 1l s t y l e (SOLI0_FILL,CO l o r ) ;
f l o o d f i l l ( x , y - 2 0 , W H l T E  ) ,
1 i . n e ( x , y - 1 0 , x , y  ) ; 
l i n e ( x , y , x + 1 0 , y + 1 0 ) ;  
se tco lo r (B L A C K ) ;
1i  n e ( x - 5 , y - 1 5 , x+5 , y - 2 5 );  
m o v e to (x + 5 ,y -2 5 ) ;
1i  n e t o ( x , y - 2 2 ) ;  
move to(x+5, y-25 ) ;
1 i n e t o ( x  + 2 , y - 2 0 ) , 
s e tc o lo r (W H IT E ) ,

}
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r  e c t  a r I g 1 e ( X, y , X +60, y +4 O ) ; 
s e t f i 1 1 s t y 1e ( SOL 1D_F ILL,BLUE)1 
f i oodt i  i 1(x+ 1 , y+1 , WH 1(E);  
j ] ท e ( X, y +2, X + 6 0, y + 2 ) ; 
i i  ne ( X, y+4 , x+60, y+4);
] i n e ( x , y + 7 , x+60, y+7 ) ; 
i  i  n e ( x 5 y+1 1 , x+605 y+11 ) ; 
o u t t e x t x y ( X, y+50, " Motor " ) ; 
move to (x ,y+15) ;
] . i ท e ( X, y+15, X - 15, y +15 ) ;
1 i n e ( x , y + 2 5 , x - 1 5 , y + 2 5 j ; 
r e c t a n g l e ( x - 25 , y + 5 , x - 1 5 , y + 3 5 ) ;  
s e t f  i  11 s t y  le  (SOLI D_F ILL. 5 BLUE ) ; 
f 1o o d f j 11(X -1 6 , y + 1 6 , WHI TE ) ; 
l i n e ( x ~ 2 5 , y + 7 , x - 1 5 , y + 7 ) ;
1 i n e ( x - 2 5 , y + 9 , x - 1 5 , y + 9 j i;
I i n e ( x ~ 2 5 , y + 1 2 , x - 1 5 , y + 1 2 ) ;
s e t f  i 1 1 s t y  1e(SOLID_F] L L , LIGHT GRAY ) ;
f l o o d f i l  1(x - l , y+16~WHITE);
moveto(x+90,y+15) ;
1 i ne to (x  + 80 , y+15 j ;
] i n e to ( x + 8 0 , y + 5 ) ;
1i n e t o ( x + 7 0 , y +5),
1 in e to ( x + 7 0 ,y + 3 5 )  ;
1i n e to (x + 8 0 , y + 35 ) ;
1jn e to (x + 8 0 ,y + 2 5 )  ■
1 i r i e to (x+90,y  + 25 ) ;
1 i ne(x+60,y+25,x  + 70,y+25)  ;
1i  ne(x+60 ,y+15 ,x+70 ,y+15  ) ; 
re c ta n g l  e (x + 7 0 ,y + 5 , x + 8 0 ,y + 35) ;  
se t  f i 11 s t y  1e ( SOL 1D_FI L L , BLUE ) ; 
f ] o o d f i l l ( x + 7 l , y + 1 6 ,WHITE);
1i  ne ( x+ 7 0 , y+7 , x + 80 , y+7 ) ;
1i ne(x+ 7 0 , y+9 , x+80, y + 9 ) ;
1 in e (x+ 70 ,y  + 12 ,x+80 ,y  + ].2) ; 
r e c ta n g le  ( x + 9 0 y , x +100, y + 4 0 ) ; 
s e t f :  11 s t y  1 e (SOL 1 D_F 1 L.L , LIGHTGRAY ) ; 
f l o o d f  i 11(x+91 , y+20 ,WHI TE ) ; 
s e t f  i 11 s t y 1e ( SOL I DJ-1 L L , L jGHTGRAY ) ; 
f 1oodf i 11(x+65 , y+20,WH]TE ) ; 
f  i o o d f i 1 1 ( x + 875y + 20 , WHITE ) ;

v o id  C a l o r i m e t e r ( i n t  x j n t  y)
{

v o id  Z z a x ( i n t  x j n t  y j n t  zz j n t  t y p e ) ;  
r e c t a n g l e ( x , y , x+70,y + 70 ) ; 
s e t f i l l s t y l e ( S O L I D _ F l L L  RED); 
f 1oodf  i 11(x + 1 , y + 1 , WHI TE ) ;

move to (x+20 ,y -15 )  ; 
s e t l i n e s t y l e ( 0 , 0 , 3 )  ;
1i  n e to (x+20 , y+30 ) ; 
l i n e t o ( x + 3 0 , y  + 30) ;
1i  n e to (x+30 , y+5 ) ;
1 i ne to (x+40 ,y  + 5 ) ,
1in e to (x + 4 0 ,y + 3 0 )  ;
1 i ne toLx+50, y + 30 ) ; 
i  i  ne to (x  + 50 ' y - 15 j ; 
se t  1i  n e s t y 1e ( 0 , 0 , 1 ) ;  
moveto(x+105 y+90 ) ;
1i n e t o ( x + l û , y  + 60 J , 
i  i  n e to (x+ 1 5 ' y+65 ) ;
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j i n e  t o { x + 2 0 »y + o 0 ) ;
1 ] .ne to(x+25 ,y+65) ; 
j 1 ne to (x+30,y+60)  ;•
1 J n e L 0  ( x + 3 5, y +6 5 ) ;
1i n e to (x + 4 0 ,y + 6 0 ) , 
j. i  fie t .0 ( x+4 5 , y +65 ) ; 
j i  n e to ( x + 5 0 , y + 6 0 ) ■
I i  rieto(x.+5S, y + 6S);
] j ne to (x+50 jy+60 )  ;
1i  n e to (x + 5 5 , y +65)■
1in e t o ( x + 6 0 , y + 6 0 ) ■
1 i ne to (x+ 6 0 , y + 140);
o u t t e x t x y ( x + 8 0 , y+55, " C a l o r i m e t e r " ) ;
o u t t e x t x y ( x + 8 0 , y + 7 8 , " H e a t e r " ) ;
o u t t e x t x y ( x + 7 , y+ 9 7 , “ พ " ) ;
c i  r o l e ( x + 1 0 , y + 100 , 1 0 ) ;
m ove to (x+10 ,y+110) ;
1i  net o ( x + 1 0 , y+135);
o u t t e x t x y ( x + 8 0 , y+ 1 3 0 , " T ra n s fo rm e r " ) ;
2zax (x+10 ,y+135 ,1 1 , 0 ) ;
s e t ! i n e s t y l e ( 0 , 0 , 3 ) ;
l i n e (x + 1 0 ,y + 1 4 5 ,x + 1 2 0 ,y + 1 4 5 ) ;
1 i r ie(x+10,y + 150 ,x+120,y+150) ; 
s e t l i  n e s t y l e ( 0 , 0 , 1 ) ;
Zzax(x+10, y + 160,23 j 1 ) ;  
moveto(x+10, y+160) ;
1in e to ( x + 1 0 , y + 1 9 0 ) ;
1i n e t o ( x + 5 0 , y+190j ; 
c i  r o l e ( x + 6 0 , y+190 ,10 ) ;  
m ove to (x+70 ,y+190) ;
1 i r ie to(x + 120,y + 190) ;
1 i n e to (x+1 2 0 , y + 160); 
o u t t e x t x y ( x + 5 7 , y + 1 8 7 , " V " ) ;

v o id  Z z a x ( i n t  x , i n t  y , i n t  z z , i n t  t y p e )  / / 0  ะ up ,1 : down
{

i  ri t  i  ;
m o v e t o ( x , y ) ;
X ะ x -5 ;
รพ)t c h ( t y p e )  
r

case 0 ะ f o r ( i - 0 ; i < z z ; i ++)
{

X ะ x+5;
i f ( t y p e  ะะ 0)
r

1 i n e t o ( x , y+5 ) ; 
type  -  1;

e lse
y

i i n e t o ( x , y ) ;  
type  ะ 0;

}
}
break ;

case 1 ะ t ype  -  0;
f o r ( i - 0 ; 1 < z z ; i  + + )

i f ( t y p e ; - -  0)

1i n e t o ( x , y -5  ) ; 
t ype  -  1;

}



i  i n e t o ( x , y ) ;  
t ype  ะ- 0,

า
J

}

b r e a k ;  
d e f a u l t  ะ b reak ,
]
1i n e t o f x , y  ) ;

v o id  M e t e r ( i n t  x , i n t  y , i n t  t y p e )  / /  t ype  0 
{ / /  type  1

i ก t  i  ;
r e c t a n g l e ( x , y ,x+10 ,y+50)  ;
s e t f  i 11 s t y 1e (S0L ID _F ILL , LIGHTGRAY ) ;
f l o o d f i l l ( x + l , y + l , W H I T E ) ;
f o r ( i = 0 ; i < ะ 2 5 ; i++ )

l i n e ( x + 1 3 , y + i * 2 , x + 1 8 , y + i * 2 ) ;
i f ( i = = o j  : 1 ==5; เ 1 ะ ะ ! o; !1=ะ1ร ุ ่ |  i i = = 2 0 i  J i ะะ';
l i n e ( x + 1 3 , y + i * 2 , x + 2 3 , y + i * 2 ) ,

ไ

i f  ( t ype  ะะ- 0)
o u t t e x t x y ( x + 3 3 , y + 2 3 , " F lo w  Meter " )  ; 
e ls e  o u t t e x t x y ( x - 7 5 , y + 2 3 , " R o t a m e t e r " ) ;

v o id  E x pa r i s ion _ V a lv e ( in t  x , i n t  y )
{

m ove to (x , y ) ;
1i ne to (x  + 30 , y ) ;
1i n e to (x + 3 0 ,y + 8 ) ;
1i n e t o ( x + 5 0 , y + 8 ) ,
1 i n e to (x + 50 , y ) ;
1ine to (x+60  , y j  ;
1in e to ^ x + 6 0 ,y  + 21 ) ;
] i n e to ( x + 5 0 , y + 2 l )  ;
I : i n e to ( x  + S0,y + 13) ;
1 j ne to ix+30 ,y+13 )  ;
1 i ne to (x+30 ,y+21 j  ;
1i n e t o ( x , y + 2 l )  ;
1i  net o ( x , y ) ;
s e t f  i  11 s t y  1 e ( SOL.ID_FILL LIGHTGRAY ) ; 
f l o o d f i l l ( x + 1 , y  + 1,WHITE) ; 
o u t t e x t x y ( x - 2 2 , y + 2 5 , " E x p a n s i o n "  ) ; 
o u t t e x t x y ( x - 2 2 , y + 3 5 ,  " Valve " ) ;

ะ f l o w  meter 
โ ro tameter



CHART■ CPP 111ï* ! nci น'ะ!e < j ootrea tn . II.’ 
t! i nc i 1.1 de s t d i  0 . h I’­
ll i MC I ude <coni  0 .. hะ* 
ti ) lie i ude <s tda rg .  ท>
Hinclude < s t d i i b . h >
11 in c lu d e  «ะdos.h>
I I inc lude  "window.h"
Ki ne] ude <graph ics .h>  
f l-define 0R1GIN_X 35 
Kdef ir ie ORIGI ïT y 255

1 n t  P H _ c h a r t ( f l o a t  P c , f l o a t  P v )  

i r i t  P l o t ( f l o a t  p ) ;
i r i t  g p r i n t f ( i n t  * x l o c , i n t  * y l o c , c h a r  * f m t , . . . ) ;
i n t  1 ,  X , y , p ,
i r i t  l o c a l x ,  l o c a l  y  ;
e x t e r n  f l o a t  H l , H 2 , H 3 , H 4  ;
e x t e r n  f l o a t  C O P _ A C T , C O P _ O V E R A L L ;
W i n d w  b o u n d a r y ( 5 3 , 6 8 , 4 5 4 , 3 6 1 , T R U E , F A L S E  ) ;
b o u n d a r y . D r a w W i n d o w ( ) ;
r e c t a n g l e ( 6 5 , 8 0 , 4 9 5 , 4 1 7  ) ;
s e t  f  i 11 s t y l e ( 3 , B L U E ) ;
t l o o d f i 1 1 ( 6 6 , 8 1 , W H I T E  ) ;
s e t t e x t s t y l e ( 2 , 0 , 1  ) ;

s e t u s e r c h a r s i z e ( l , 1 , 3 , 1 ) ;
s e t c o l o r ( Y E L L O W  ) ;
o u t t e x t x y ( 1 5 0 , 3 0 , " R C P P  C H A R T  v e r s i o n  1 . 0 0 " ) ;  
s e t c o l o r ( W H I T E ) ;
o u t t e x t x y ( 8 0 , 1 0 0 ,  " P H - C h a r t "  
o u t t e x t x y ( 4 0 0 , 1 0 0 , " H F C - 1 3 4 a " ) ; 
o u t t e x t x y ( 1 0 , 8 0 , " p  ( K p a  ) " ) ; 
o u t t e x t x y ( 4 7 0 , 4 3 0 ,  " H  ( K J / k g  ) " ) 
s e t t e x t s t y l e ( 0 , 0 , 1  ) ; 
s e t c o l o r ( L I G H T R E D ) ,
1 o c a  l x - 8 0  ; i o c a i y - 1 3 5 ;  
g p r  j  n t . f  ( £  1 o c a  1 X , &1 o c a  1 y , 
l o c a l x = 8 0 ;  l o c a l y - 1 5 0 ;  
g p r  i  n t f ( & 1 o c a  1 X , & 1 o c a 1 y , 
i o c a l x = 8 0 ;  l o c a l y = 1 6 5 ;  
g p r  i  n t  f  ( & 1 o c a  1. X , & 1 o c a  1 y , 
l o c a l x - 8 0 ;  l o c a l  y = 1 8 0 ;  
g p r i n t f ( & l o c a l x , £  l o c a l  y , 
l o c a l x = 8 0 ;  l o c a l  y  = 1 9 5 ;  
g p r  i n t f ( & l o c a l x , & l o c a l y , 
l o c a l x - 8 0 ;  l o c a l  y - 2 1 0  ; 
g p r i  n t f ( & l o c a l x , &  l o c a l  y , 
s e t c o l o r ( W H I T E  ) ;

H I  = น. 2 f  " 5 H I ) ;

H2 ะ น.. 2 f  " , H2 ) ;

H3  ะ น.. 2 f  " , H 3 ) ;

H 4 ะ น.. 2 f  “ , H 4 ) ;

C 0 P _ O V E R A L L ~'ot) .

C 0 P _ ACT - น ■ 2 f  " ,

, C 0 P _ 0 V E R A L L  ) ; 

’_ A C T  ) ;

x~lh ะ
f o r ( p = 0 ; p < = 4 0 0 0 ; p + = 5 0 0 )
r

y  ะ: 0 R I G I N _ Y + ( 2 0 0 0 - p ) * 1 3 0 . 0 / 1 9 0 0 . 0 ;  
g p r  j  n t f  ( & x ~ S y  5 " 14 d -  " , p )  ;

}
f o r ( p = 5 0 ; p < = 4 0 0 ; p + = 5 0 )

f

y ะ: 0R1G1N_Y+ (2 3 00 ) *1 3 0 .0 /1 9 0 0 .0 ;  
X 0R1G1NJ< + P+10; 
s e t t e x t s t y l e ( o , 1 , 1 ) ;  
g p r i n t f ( & x , & y  8 " i d  -  " , p  )  ;

}
s e t t e x t s t y ] e ( 0 , 0 , l  ) ; 

f o r ( i  = 1 1 0 ;  i < 4 0 5 0 ; 1 + - 2 0  )
P l o t ( i ) ;  

i f  ( H.l !=0)
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5  e t  c  0  i  0 r  ( Y !:. L- L 0 พ ) ; 
s e t !  J n e s t y i e d  , 0 , 1  ) ;

X ะ  0 R 1 G 1 N _ X + ( H 1 ) * 4 0 0 / 4 0 0 ;  
y  -  OR 1 G I N ~ Y  + ( 2 0 0 0 - P c ) *  1 3 0 / 1  9 0 0  ; 
o u t t e x t x y ( x + S , y - 5 , " i "  ) ;  
j o c a i x - x ;  j o c a l y - y ;  

m o v e t o ( x , y ) ;
X ะ PRi GIH_X+(H2) *400 /400 ;  
y -  o r i g i n ” Y+(2000 -P c ) *130/1900;
1 i riet.0 (><, y โ ;

o u t t e x t x y ( x - 1 0 , y - 5 , " 2 "  )  ; 
l o c a l x + - x ;
l o c a l x  ะ l o c a l x / 2  -  30; 
l o c a l  y ะ l o c a l y - 1 0 ;
g p r i n t f ( & l o c a l X ,  & l o c a l y , " P c = % 6 . 2 f  " , P c )  ; 
m o v e t o ( x  , y  ) ;

X = OR IGIN_x+(H3) *400 /400 ;  
y ะ 0RIGIN~Y+(2000-Pv)*130/1900;
I i  ne to (x  , y”) ; 
o u t t e x t x y ( x - 1 0 , y , "3" ) ; 
loc:a lx ' -x ;  l o c a l y - y ;  
m ove to (x ,y )  ;
X ะ 0R1 G1N_X+ (H 4 ) *400/400;  
y ะ 0RIGIN~Y+(2000-Pv1*130/1900;
I I  n e t o ( x „ y y ; 
o u t t e x t x y ( x + 5 , y , " 4 " ) ; 
l o c a l x + = x ;
l o c a l x  ะ l o c a l x / 2  -  30; 
l o c a l y  - l o c a l y - 1 0 ;
g p r i n t f ( & l o c a l x , & l o c a l y , " P v = % 6 . 2 f " , P v ) ; 
r n o v e t o ( x , y  ) ;
X -  OR I G1 N_x-J ( H I  ) * 4 0 0 / 4 0 0  ; 
y  -  O R I GI N ~ Y + ( 2 0 0 0 - P c ) * 1 3 0 / 1 9 0 0 ;  
i  i n e t o ( x , y " ) ;

}
s e t  1i n e s t y 1 6 ( 0 , 0 , 1 ) ;  
r e t u r n  0;

/ /  T h i s  f u n c t i o n  r e t u r n s  E n t h a l p y  v a l u e
/ /  w h i c h  r e t r i e v e  f r o m  T a b l e . p t h  f i l e .
j j  d e f i n e  d i f _ v a l u e  ะ  0 . 5  ( w i t h  I n t e r p o l a t e  )
/ /  F i n d  o u t  : H 3 - H 2 , H l l , T 2 , ไ 1 1 , ไ V 
i n t  P l o t ( f l o a t  ท )

{
F I L E  * f p ; 
c h a r  c h ;
c h a r  b u f f e r [ 2 0 ] ;  

f l o a t  f i i i n _ p , n i a x _ p ,  

m i  ท_ t , n t a x ~ t  3 
m i n _ h 2 ,  m a x _ เา2 ,  

rni  ท~ h l l  5m a x _ h l l  ; 
f l o a t  H 2 , H i l  ; 
i n t  x = 0 , y = 0 ;  
i n t  i , c o u n t  -  0 ;  
i n t  c o u n t l i n e  ”  0 ;  
i f ( p < i 0 6 . 3 8 2 )  r e t u r n  - 9 9 ;
i f  ( ( f  p -  f  o p e n (  " c :  \  \ t h e r m o \ \ t a b l e . p t h "  5 " r  " ) ) - - ะ NUL L  )
{

p r i n t f ( " C a n ’ t  o p e n  t a b l e  f i l e  f o r  r e a d \ ท " ) ;  
r e t u r n  - 9 9 ;

า,

c h  -  ’ A ■ ;
l o o p  ะ f o r  ( i - 0 ; c h !  ะะ’ ะ ' ;  

rL
i+ + )
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i ท .ะ (j e t  c ( f p j :
i f i c: h - - If o r )

!

P r i ท t  f  ( " G น t: o f  T a b  1 e \  ท " ) ;  
r e t u r n  - 9 9 ;
■j

b u f f e r ! i j  -  e h ;

b u f f e r ( i j  -  ’ \ 0 ’ ; 
f n a x _ p  -  a t o f ( b u f f e r ) ;

i  f ( p < -rnax_p )
J

X : c h ะ ’ A5 ; 
c o u n t + = l ;
f o r ( i = 0 ; c h ! ะ ’ : ’ ; i  + + )
{

ch ะ g e t c ( f p ) ;  
i f ( c h - = E 0 F )

{
p r Ï n t f ( "Out of  T a b l e \ ท,,) ;  
r e t u r n  -9 9 ;
}

b u f f e r Ci 3 -  ch;  

b u f f e r [ i ]  ะ ’ \ 0  ’ ;
i f ( c o u n t  ะะ 1) niax_t ะ  a t o f ( b u f f e r  )  ;
i f ( c o u n t  ะะ 2) rnax~h2 ะ a t o f ( b u f f e r )  ; 
i f ( c o u n t  ะ :  3 )  max_h l l  ะ a t o f ( b u f f e r ) ; 

i f ( c o u n t < 3 )  goto x;
}
e lse
;

whi j e (ch ! ะ ’ \ก  ’ its ch!=E0F) ch ะ  g e t c ( f p ) ;  
c o u n t ) 1ne+ะ] ; 
go to  loop;

}
f c l  ose( t p ) ;
i  โ ( ( f  p - top e n (  "c ะ \ \ t h e r n i o \ \ t a b l e . p th  " ,  " r  " ) ) ะ ะ NULL )

p r i n t f  ( "Can’ t  open t a b l e  f i l e  f o r  read \ r i "  ) ;  
r e t u r n  -99 ;

}
f 0 r ( i  ะ 1 ; i< coun t  l i n e ;  i  + +)
l

พ h 11e ( c h ! ะ ’ \ ท’ &a c h ! ะ EOF) 
ch ะ  g e t c ( f p ) ;  
ch ะ ’ A ;

ch ะ ’ A ’ ; 
count  ะ 0;
XX: ch ะ A’ ; 

co un t+ ะ 1 ะ
f O r ( i  ะ 0 ; c h ! ะ ’ ะ ’ ; i++ )
{ ' 

ch ะ g e t c ( f p ) ;  
i f ( c h = ะ EOF)

/

p r i n t f ( "Out  of T a b l e \ ท " ) ;  
r e t u r n  -99 ;
]

b u f f e r [ i ]  ะ ch;
\

b u f f e r [ i ]  ะ ’ \ 0 ’ ;
i f ( c o u n t  ะะ 1) min_p ะ a t o f ( b u f f e r )  ;
i f ( c o u n t  ะ ะ  2 )  min_t  ะ  a t o f ( b u f f e r ) ;



i f  ( c o u n t :  ะ -  3 )  mi  ท_ เา2  ะ a t o f  ( b u f f e r  )  ะ
i f  ( c o u n t .  ะ ะ  4 )  mi  n i h i l  ะ  a t o f ( b u f f e r  ) ; 114
i f ( c o u n t <4 )  g o t o  X X '

H2 ะ m i  ท_ h 2 +  (. ( m a x _ h 2 - m i  ท_ h 2  ) *  ( p - m i  ท_ p  ) /  ( r n a x _ p - f l i  i ท_ p  ) ) ;
H.11 ะ mi ท~hl 1+ ( (niax_hll-mln_hli  )*(p-nii ท_p)/(max_p-mi n_p) );
X ะะ OR 161n! x+(H2)*400/400  ; 
y  = OR1 G T N ~ Y + ( 2 0 0 0 - p ) * 1 3 0 / 1 9 0 0  ; 
p u t p i x e l ( x 7 y „ U G H T C Y A N ) ;
X ะ 0 R I G 1 N _ X + ( H l l ) * 4 0 0 / 4 0 0 ;  
y  ะ  OR]  G)  เ 0 + ( 2 0 0 0 - p ) * 1 3 0 / 1 9 0 0 ;  
p u t p i x e l ( x 7 y  . L I G H T C Y A N )  ; 
r e t u r n  0 “

\j



« i f  rid et _WÏNDW_M 
«c le f  i n e  ~WINDwI h

fi 1 ne 1 น de < s t r  i ri g.  h> 
fi J ทc J Ude " e v e n t . h"

f i d e f1 ne TRUE i
«dé f i  ne FALSE 0
fi def  i  rie OK 1
« d e f i  ne YES '/
fi d e f i  ne NO 3
« dé f i  ne CANCEL 4
f id e f i  ne OK ALT OxlcOd
« d e f i n e  CANCEL.  AL T 0 x 0 1 1 b

/ /  F u n c t i o n  p r o t o t y p e s .
v o i d  G e t E v e n t ( E v n t M s g  ü e v n t m s g ) ;

c la s s  Wiridw
{

i n t  * b u f f e r ;  / /  P o i n t e r  t o  s c r e e n  b u f f e r .

p r o t e c t e d  :
i n t  wx . , w y ,  ผ พ ,  w h ;  

i n t  b o r d e r ,  
b u f f e r e d ;  

E v n t M s g  c v n t r n s g ;

/ /  W i n d o w  c o o r d s .
/ /  F l a g  f o r  b o r d e r .  
I I  F l a g  f o r  b u f f e r .  
/ /  E v e n t  m e s s a g e .

p u b l i e :

W i n d w ( i n t  X,  i n t  y ,  i n t  I 
V i  r  t  u a  1 " พ  i  n d w  ( v o i d ) ;  

v i r t u a l  v o i d  D r a w W i n d o w ( v o i d )  
v i r t u a l  v o i d  R u r i W i n d o w ( v o i  d )  ;

i n t  h ,  i n t  b d r ,  i n t  b u f ) ;

p r i  v a t e ะ
v o id  WindwErro r(char * ร ) ;

ไ •
J  >

c 1 ass Capwi ndw ะ p u b l i c  พi  ridw
J

p r o te c t e d  ะ
char l a b e l [ 6 1 ] ;

P U b l i e :
C a p W i n d w ( i n t  X ,  i n t  y ,  i n t  พ ,  i n t  h ,  i n t  b d r ,  i n t  b u f ,  c h a r  * s ) ;  
v i r t u a l  v o i d  D r a w W i n d o w ( v o i d ) ; 
v o i d  S e t C a p t i o n ( c h a r  * ร ) ;  

p r i v a t e  :
v o i d  D r a w C a p B a r ( v o i d ) ;

XJ >

c l a s s  C a p T W i n d w :  p u b l i c  C a p W i n d w
{

p r o t e c t e d :
c h a r  * ' l i n e l ,  * l i r i e 2 ;  
i n t  b u t t o n ;

p u b l i  c :
C a p T W i n d w ( c h a r  * s l ,  c h a r  * ร 2 ,  c h a r  * s 3 ) ;
v i r t u a l  v o i d  D r a w W i n d o w ( v o i d ) ;
i n t  G e t B u t t o n ( v o i d )  {  r e t u r n  b u t t o n ;  }

X .J 5-



c h a r  l a b e l [ 2 0 ไ ;
นแร J <ined hotkey 
i r i t  a l t :key;

p u b ) i c :
B u t t o n ( i n t  X ,  i n t  y 5 char * s ) ;
V O i d D r a พ พ i n ci 0 พ ( V O i d )
i  ท t  c 1 i c k e d ( E V ท t  M ร g e V ท t  ni ร g ) ;
V O i d โ; 1 j c k B น 11; 0  ท ( V O i d ) ;

} ;

c la s s  OKWindw: p u b l i c  CapTWindw
r

b u t ton  *b u tn ;

'โ:: ?ร B u t t o n :  p u b l i c  Wintiw

p u b j i  c :

Q K W i n d w f c h a r  * s l ,  c h a r  * ร 2 5 c h a r  * s 3 ) ;
V i  r  t  Lia i. ~0KW i  n d w  ( VO i d ) ;  
v i r t u a l  v o i d  D r a w W i n d o w ( v o i d ) ;  
v i r t u a l  v o i d  R u r i Wi  n d o w ( v o  j  d )  ;

ไ .j  >

c l a s s  Y e s N o W i n d w :  p u b l i c  C a p T W i n d w  

p r o t e c t e d :
B u t t o n  * b u t n l ,  * b u t n 2 ;  

p u b 1 i c ะ

Y e s N o W i n d w ( c h a r  * s l ,  c h a r  * ร 2 ,  c h a r  * s 3 ) ;  
v i  r t u a l  " Y e s N o W i  n d w ( v o i  d ) ; 
v i r t u a l  v o i d  D r a w W i . r i d o w ( v o i d ) ; 
v i r t u a l  v o i d  R u r i W i n d o w ( v o i d )  •

} ;

c l a s s  Y e s N o C a n W i  r i d w :  p u b l i c  C a p T W i n d w  
;

B u t t o n  * b u t r i l ,  * b น t n 2 ,  * b u t n 3 ;  

p u b l i  c :

Y e s N o C a n W i n d w ( c h a r  * s l ,  c h a r  * ร 2 ,  c h a r  * s 3 ) ;  
V i  r t  u a 1 ~ Y e s N o C a n W i  n d w ( V O i  d ) ;  

v i r t u a l  v o i d  D r a w W i n d o w ( v o i d ) ;  
v i r t u a l  v o i d  Ru r i Wi  n d o w (  v o i  d )  ;

X ..J 9

c l a s s  I n p u t W i n d w :  p u b l i c  C a p T W i n d w
y

c h a r  i n p u t [ 8 1 ] ;
B u t t o n  * b u t ; n l , * b u t n 2 ;

p  u b  1 i  c  ะ
1 n p u t w i n d w ( c h a r  * s l ,  c h a r  * s 2 ,  c h a r  * s 3 ) ;
V i  r t u a l  ] n p  u t w  i  n d w  ( v o i d ) ;
v o i d  G e t  I  n p  Lit ( c h a r  * s  ) {  s t r c p y  ( ร ,  i n p u t ) ;  }  
v i r t u a l  v o i d  D r a w W i  r i d ow ( v o i d  ) ; 
v i r t u a l  v o i d  R u n W i  r i d o w  ( v o i d  ) ; 

p r i v a t e :
v o i d  H a n d l e l n p u t ( c h a r  k ) ;

ไ - j  >

f iendi f



il i  no 1 ude <gi a p h i c s . h>
ti i  n c l  ude < ร. 1 i  o c . h>
il i  n c l  ude < i o s t r e a m . h>
ft ) nc l  ude <c o n i  0 . h>
fl i ne 1 ude <s t d l i b . h>
ti 1 r iel  ude < d o s .h >
il i  n c l  ude "m o u s . h "
It i n c l  ude "พ).ndw. h"

u n s ig n e d C t r l  K e y s [ไ  -
{ O x l e O l , 0 x 3 0 0 2 ,  0 x 2 e 0 3 ,  0 x 2 0 0 4 ,  0 x 1 2 0 5 ,  0 x 2 1 0 6 ,  

0 x 2 2 0 7 ,  0 x 2 3 0 8 ,  0 x 1 7 0 9 ,  0 x 2 4 0 a ,  0 x 2 5 0 b ,  0 x 2 6 0 c ,
0 x 3 2 0 d ,  0 x 3 1 0 e ,  O x l S O f  
O x l f 1 3 ,  0 x 1 4 1 4 ,  0 x 1 6 1 5  
0 x 1 5 1 9 ,  0 x 2 c l a } ;

0 x 1 . 9 1 0 ,  0 x 1 0 1 1 ,  0 x 1 3 1 2 ,  
0 x 2 f 1 6 ,  0 x 1 1 1 7 ,  0 x 2 d l 8 ,

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  I m p l e m e n t a t i o n  o f  t h e  W i n d w  c l a s s

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  
W i n d w :  : W i n d w ( i n t  X, i r i t  y ,  i n t  พ ,  i n t  h ,  1 n t  b r d ,  i n t  b u t  )

w x  -  x ;  w y - y ;  w w - w ;  w h = h ;  
b o r d e r - b r d  ; 
b u f f e r e d  ะ  b u t ;  
b u f f e r  = N U L L ;

พ .1 n d w  ะ : " พ  i  r i dw ( v o i d )
;

i f  ( b u f f e r  ! =  NULL . )

m o u s e . H i  d e h o u s e ( ) ;

p u t ) m a g e ( w x ,  w y ,  b u f f e r ,  0 0 P Y _ P U 1 ) ;
f r e e ( b u f f e r ) ;
ill 0 น ร  e .. ร  h 0 พ i i  0 น ร  e ( ) ;

า
J

v o i d  W i n d w : : O r a w W i n d o w  ( v o i d )
f

i n t  s i z e ;

m o u s e . H i  d e M o u s e ( ) ;

/ /  S a v e  w i n d o w  s c r e e n  a r e a ,  i f  r e q u e s t e d .
i f  ( b u f f e r e d )
r
l

i f  ( ( s i z e  = i r n a g e s i z e ( w x ,  w y ,  . w x + w w ,  w y + w h ) )  < 0 )  
ฟ ! ndwE r r o r ( " I m a g e  t o o  l a r g e  t o  s t o r e . ' ) ;  

e l s e  
ร

i f  ( ( b u f f e r  ะ  ( i n t  * ) m a i l o c ( s i z e ) )  ”  N U L L )
พ j n d w E r r o r ( " N o t  e n o u g h  m e m o r y . " ) ;  

e l s e  g e t i m a g e ( w x ,  w y ,  w x + w w ,  w y + w h ,  b u f f e r ) ;

/ / โ ) raw  b a s i c  3D w i n d 0 พ . 
s e t c o l o r  (WHITE. ) ; 
n i o v e t o ( w x + w w ,  w y ) ;
1 i n e t o ( w x ,  w y ) ;
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. ; i'i'.' !.. J  ( 1/1 X .1 น y  T t/ij i'1 j  -

ค  0  V  e  ไ:: 0 1 พ  X  1  พ  พ  -  J  1 พ  y  - 1 1  )  ;

! J n e t Cl i. พ X 1 j  , พ y+J i ; 
i j ท t  Ci ( พ X 1 1 , พ y H- พ h -  j  } .1 
ร e t c o l  OI ( DA R K 6 R AY ) ;
ni O V e t  O i พ X+1 , พ y +พ I I ) ;
1 ï n e t o ( wx+ww, wy+wh) ;
1 i n e t o  f wx+ww, พy ) ;  
moveto(wx+2, wy+wh-1) ;
1 j n e t o ( w x+ww-1 , wy+wh-1 ) ;
] i  n e t o  ( w x+ww-1 , wy+1 ) ;
s e t f  ï 1 i s t y l e  (SOL ID _ H L L ,  LIGHT GRAY) ;
b a r ( w x + 2 ,  wy+2,  WX+WW--2, w y + w h - 2 ) ;

/ /D raw bo rde r ,  . i f  reques ted ,  
i f  (b o rd e r )  { 

setcolor(DARKGRAY) ;  
rnoveto( wx+ww-10, wy+10) ; 
t i neto(wx+10,  wy+10);
1 i n e t o ( w x  + 1 0 , w y + w h - 1 0 ) ;  
s e t c o 1or(WHI T E ) ;
1 i  n e t o ( w x + w w - 1 0 , wy+wh-10 ) ;
1 i  n e t o ( w x + w w - 1 0 , wy+10 ) ;

}
m ouse . ShowMouse( ) ;

v o i d  W i n  d  พ ะ : R u n W i n d o w ( v o i d )
f

G e t E v e n t  ( e v r i t m s g  ) ;

)  ■

v o i d  W i n d w :  ะ W i r i d w E r r o r  ( c h a r  * ร )
;

c o û t  << " E R R O R :  " << ร  << ’ \ ท , ; 
c o û t  << " P r e s s  a n y  K e y " :  
g e t c h ( ) ;  
a b o r t ( ]  ;

}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  I m p l e m e n t a t i o n  o f  t h e  C a p W i r i d w  c l a s s

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
CapWiridw: ะCapWindw(i nt X, i n t  y ,  i n t  พ, i n t  h,

i n t  b i d ,  i n t  b u f ,  c h a r  * s ) ะ 
W i n d w ( x ,  y ,  พ ,  h ,  b r d ,  b u f )  

i
s t r e p y ( l a b e l , ร ) ;

)

v o i d  C a p W i r i d w :  ะ D r a w W i  n d o w ( v o i d  )

(
/ /  D r a w  b a s i c :  w i n d o w .
Wi  r i dw : : D r a w W i  n d o w  ( )  ;

/ /  D r a w  c a p t i o n  b a r .
D r a w C a p B a r ( ) ;

lJ

v o i d  C a p W i n d w :  : S e t C a . p t i o n ( c h a r  * ร )

{
s t r e p y ( l a b e l , ร ) ;
D r a w C a p B a r ( ) ;

I
J

v o i d  C a p W i r i d w :  . ' D r a w C a p B a r  ( v o i d )



119m o u s e . H i d e h o u s e I  ) ; 
s e t c o l  o r i WH] IT  j ;
ท! O V e 1 0 ( พ X  4 ? 0 ,  พ y  4 4 0  ) ;

î  j  r i e t o  ( พ X 4 2 0 ,  พ y  4 2 0  ) ; 
l i n e t o ( พX 4 พ พ - 2 0 ,  พ y  4 2 0  ) ;  
s e  t c o  l o r  ( B L A C K  )
1i  ทe 1 0 ( พ X 4 WW- 2 0 ,  พ y 4 4 0 )  ;
1 i  ท e t  O ( พ X 4 2 0 ,  พ y  4 4 0 ) ; 

s e l f  i 11 s t y 1 e ( SOL  1 0 _ F I L L  5 DARKGRAY ) ; 
b a r (  w X  4 2 1 ,  พ y 4 2 1 5 พ X 4 พ พ - 2 1 ,  พ y 4 3 9 )  • 

s e t c o  l o r ( W H I T E  ) ;
i n t  X ะ  ( w X 4 w w j  L  ) -  ( s t r l e n ( l a b e i  ) * 4  ) ;  
o u t t e x t x y ( x ,  w y 4 2 7 ,  l a b e l ) ;
โทอu s e . S h o w M o  u s e  ( ) ;

C a p T W i r i d w :  : C a p T W i n d w ( c h a r  * s l ,  c h a r  * ร 2 ,  c h a r  * s 3 )  ะ 
C a p W ï n d w ( 0 ,  0 ,  0 , 1 5 0 ,  F A L S E ,  T R U E ,  s i )

I

/ /  C a l c u l a t e  w h i c h  s t r i n g  i s  t h e  l o n g e s t  a r i d  
/ /  u s e  t h a t  w i d t h  t o  c a l c u l a t e  t h e  w i n d o w ' s  w i d t h ,  
i n t  พ -  s t r i e n ( s i )  *  8 4 6 0 ;  

i f  ( s t r l e n ( s 2 )  > s t r l e r i ( s 3 )  ) 
ww -• s t r l e n ( s 2 )  4 8 4 6 0 ;  

e l s e  ww ะ  s t r l e n ( s 3 )  *  8  4 6 0 ;  
i f  ( พ  > w w )  ww ะ  พ ;

/  /  E M f O r  e  e  a ni i  ท i  m บ เท พ1 i  cl t  h . 
i f  ( ww < 2 3 0 )  ww ะ: 2 3 0 ;

/ / " C a l c u l a t e  t h e  w i n d o w ’ s  x , y  c o o r d i n a t e s ,  
wx  ะ  3 2 0  -  w w / 2 ;  
w y  — 1 6 4  ะ

/ /  S e t  t h e  w i n d o w ’ s  t e x t .
11 ne.ใ -■ ร ? ; 1 

l i n e 2  ะ: ร 3 ;

v o i d  C a p T W i n d w : : D r a w W i n d o w ( v o i d )
IL

/ /  D r a w  t h e  c a p t i o n e d  w i n d o w .
C a p W i  r i dw : ะ O r a w W i  r i d o w  ( )  ;

/ /  P o s i t i o n  a n d  d r a w  w i n d o w  b o d y  t e x t ,  
m o u s e . H i  d e h o u s e ( T;

i n t  X = ( พ X 4’ พพ / 2 )  -  ( s t r l e n (  1 i n e l ) * 8 ) / 2 ; 
s e t c o l o r ( B L A C K )  ; 

i f  ( s t r l e n ( l i n e 2 ) = = 0 )  
o u t t e x t x y ( x ,  w y 4 6 8 ,  l i n e l ) ;  

e l s e
r
t

o u t t e x t x y ( x ,  w y 4 5 6 ,  l i n e l ) ;
X - (wx+ww/2 ) - (str 1 en( 11 r i e2  )*8 ) / 2  ; 
outtextxy(x, wy4?l, , l i n e 2 ) ;

X
j

m o u s e . S h o w h o u s e  ( ) ;
X
J

/ / / / / / / / / / / / / / / /  / / / / / / / / / / / / / / / /  / / / / / / / / / / / /  / / / / / / / / / ./ / / /
/ /  I m p l e m e n t a t i o n  o f  t h e  G K W i n d w  c l a s s

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  
O K W i n d w : ะ O K W i n d w ( c h a r  * s l ,  c h a r  * ร 2 ,  c h a r  * ร 3 )  ะ 

C a p T W i n d w ( s l , ร 2 ,  S 3 )

;
L



0 K พ 1 ท d พ: :  ' 0 K. Win d พ i V O i d )

i f  (bu tn  != NULL) d e le te  b u tn ;

b u tn  - HULL:
120

v o id  OKWindw:: DrawWindow(void)
ร
L

CapTWi ridw : : DrawWi ndow ( ) ;
butn = new B u t t o n (wx+ww/2-32,  wy+wh-42, " ' OK" ) ; 
b น t  ท - > D r อ. พ พ i  ndow ( ) ; 

i

VO i d OKWindw ะ : R นnWi ndow( v o id )  

b u t to n  ะ 0;

/ /  Loop u n t i l  a b u t to n  i s  chosen,  
w h i le  ( ! bน110 ท )
r

GetEverit  (evntrnsg ) ;

/ /  Check f o r  mouse c l i c k  on b u t t o n ,  
i  f ( b u tn -> C l i c k e d (e v n tm s g )  ) 

b u t to n  ะ OK;

/ /  Check f o r  a keyboard even t ,  
e ls e  i f  (evntn isg . type  ะ:ะ KEYBD)
.f

/ /  Conver t  c h a r a c te r  code to  ASCII,
/ /  and check f o r  Esc key. 
char k ะ evntn isg. key & OxOOff; 
i f  (k ะ :  ESC) b u t to n  -  CANCEL;

j.
J

ไ.
J

\
J

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
j !  Im p le m enta t ion  of the  YesNoWindw c la s s
n ii m u // // / / / / /7//III แแท่/J //////////tun njf[////!/
YesNoWindw:: YesNoWindw(char * s l ,  char *s2 ,  char *s3 )  ะ 

CapTWindw(si, ร 2 ,  S 3 )

{
bu t  111 -  butn2 = NULL;

}

YesNoWindw:: "YesNoWi ndw(void )
{

i f  ( b u t n l  !:ะ NULL) d e le te  b u t n l ;  
i f  (bu tn2 != NULL) d e le te  bu tn2 ;

}

v o id  YesNoWindw:: DrawWindow(void)
{

CapTWindw:: DrawWindow( ) ;
b u t n l  — new But ton(wx+ww/2-70,  wy+108, " 'Y E S " ) ;  
b u t r i l -  >DrawWi ndow ( ) ;
butn2 -  new B u t t o n ( wx+ww/2 + 6 , wy+108, " 'H O " ) ;  
butn2->DrawWindow( ) ;

ไJ

VOi d YesNoWindw: : R น ทพi  ndow(vo id )
{

b u t t o n 0 ;
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Get Event (evritrnsg ) ; 
i f  (b u t r i l -> C i  icked(evn tmsg)  j 

b u t ton  ะ YES;
e ] รe i f ( bนt  ท2- >C l i c ked( eVท tmsg ) ) 

b u t to n  ะ NO;
e ls e  i f  (evr i t rnsg. type ะ -  KEYBD)
r 
L

char k ะ evritrnsg. key & O x O O f f ;  

i f  (k ะ :  ESC) b u t to n  ะ CANCEL;
}

J

}

/แแแแเแแแแ/แ/แแแแแ ff/แแแแแแแแแแแ
11 Im p lementa t ion  o f  the  YesNoCanWindw c la s s
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
YesNoCanWindw::YesNoCanWindw(char * s l ,  char  * ร2, char  * s3 )  ะ

CapTWindw(sl , s 2 ,  S3) 
r

b u t n l  ะ butn2 ะ butn3 ะ NULL;
>

Yes NOc aทพi ทd w: : " Ye s N O c a ทพi  r I d พ( V O id  )
{

i f  ( b u t r i l  ! ะ NULL) d e le te  b u t n l ;  
i f  (butr i?  ! ะ NULL) d e le te  but:n2; 
i f  (bu tn3 ! ะ NULL) d e le te  bu tn3 ;

}

v o id  YesNoCanWindw: : DrawWiridow(void)
!L

CapTWindw::DrawWindow( ) ;
b u tn l  ะ new But ton(wx+ww/2-105 , wy+wh-42, " 'Y E S " ) ;  
butnl ->DrawWi ridow( ) ;
butri2 ะ new But ton(wx+ww/?-32 5 wy+wh-42, ‘" N O " ) ;  
butn2->DrawWindow( ) ;
butn3 ะ new But ton(wx+ww/2+41, wy+wh-42, " 'CANCEL"); 
butri3->DrawWi ridow( ) ; 

j

VO i  d YesNoCa riW i  ndw : : R น ทพ 1 ridow ( VO i  d )
{

b u t ton  ะ 0; 
wh i le  (1b น 110 ท )
{

GetEvent(evntmsg ) ; 
i f  ( b u t  ni -  > c 1 i  c ked ( e V ท tmsg ) ) 

b u t to n  ะ YES;
e lse  i f  ( bu tn2->C i  icked(evr i t rnsg ) ) 

b u t to n  ะ NO;
e lse  i f  (bu t r i3 ->C l ic ked (evn tm sg )  ) 

b u t to n  ะ CANCEL;
}

lj

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / .
/ /  Im p lementa t ion  of  the InputWindw c la s s
i i in i i i i i i im i i l in i i j i l i i l i i j i i in i i i i l in l i i l i i i i i i i i
I npu tW indw : : Inpu tw in dw (cha r  * s l ,  char *s2 ,  char *s3 )  :

CapTWindw(si,  ร2, S3)
IL

i ' i i l e  (1 but: v o n )

j

i n p u t  t o ]  ะ 0; 
b u t n l  ะ bu t r i2 ะ NULL;



i f  ( b u t r i l  ; -  N บ L L j น e i  e t  e b น t n l ;  
j  f  ( b  น t. ท 2  ! -  N บ L L ) d  e )  e t e  b  น t  ท 2

ไ
J

I I'lputW i now : : J ripU'Lw 1 ndw( v o i  d )

v o i d  1 n p u  t . Wi  ทนพ : I D r  aw พ)  n d o w  ( v o i d  )
f
L

c a p ไ พ i  ท d พ . : 0 r  a พ พ J ท d 0 พ ( ) ;
b u t  n i  -  n e w  B u t t o n  ( พ  x + w w / 2 - 7 0 ,  w y + 1 0 8 ,  OK " ไ ;  
b U t  n 1 -  > D r  a พ พ 1 ท d 0 พ ( ) ะ
b u t n 2  ะ-' n e w  B u t t o n ( w x + w w / 2 + ' 6 ,  w y + 1 0 8 ,  " ’ C A N C E L " ) ;
I : >u t r i 2 -  > O r a w W i n d o w (  ) :
m o u s e . H i d e H o u s e ( ) ;
s e t t  i ] 1  s t y  l e ( S OL  I D _ F I L L , B L A C K  )  ;
b a r ( w x + 1 5 ,  w y + 8 5 ,  w x + w w - 1 5 ,  w y + 9 9 ) ;
m o u s e . S h o w M o u s e ( ) ;

V O i  d 1 ท p  น t  พ 1 ก cl พ : : R น ท พ 1 ท d  0  พ ( V O i  d )
[

b u t t o n  ะ  0 ;
พ h i l e  ( I  b น 1 1 0  n )
I

G e t E v e n t  ( e v n t r n s g ) ; 
i f  ( b u t n i -  >C 1 î c k e c l ( e v n t r n s g  ) ) 

b u t t o n  = OK ;
e l s e  i f  ( t:>น t;ท2 - >c 1 1 c k e d ( e v n t r n s g )  ) 

b u t t o n  = C A N C E L ;  

e l s e  i f  ( e v n t m s g .  t y p e  ะะ'-- K E Y B D )  

i
c h a r  k ะะ e v n t r n s g .  k e y  & O x O O f f ;  
H a n d ] e l n p u t ( k ) ;

า
j

v o i d  1 r i p u t w  i  n d w  : ะ Ha  r i d 1 e  I  n p u t  ( c  h a  r k )

{
i n t  i  ะะ s t  r i e n  ( i n p u t ) ;

« u L ï Æ i ï y a ^ T E X T ,  T 0 P _ T E X T  ) ;

/ /  C h e c k  t h a t  a n  a p p r o p r i a t e  k e y  w a s  p r e s s e d  
/ /  a n d  t h a t  t h e  s t r i n g  c a n  h o l d  a n o t h e r  c h a r a c t e r .
i  f  ( ( k > 3 1  ) L l x  ( k < 1 2 7  ) น  (  1 < 8 0  )  )
rl

i l  A d d  c h a r a c t e r  t o  s t r i n g .  

i n p u t [ l  + l )  ะ  0 ;  i  n p u t  L 13  -  k ;

/ /  D r a w  t h e  p o r t i o n  o f  t h e  s t r i n g  t h a t  w i l l  
/ ' . /  f i t  i n t o  t h e  t e x t  e n t r y  f i e l d ,  
s e t c o l o r ( W H I T E ) ;
i f  ( 1  < พ )  o u t t e x t x y ( w x + 1 5 , w y + 8 8 ,  i n p u t ) ;
e ]  s e
y

s e t f i l l s t y l e ( S 0 L 1 D _ F I L L , B L A C K )  ; 
b a r ( w x + 1 5 ,  w y + 8 5 ,  w x + w w - 1 5 ,  w y + 9 9 ) ;  
o u t t e x t x y ( w x + 1 5 ,  w y + 8 8 ,  & i  n p u t  [ i ] ) ,

ไ
J

}

/ /  C h e c k  f o r  a B a c k s p a c e  c h a r a c t e r  a r i d  t h a t  
/ /  t r i e  s t r i n g  h a s  a c h a r a c t e r  t o  d e l e t e .
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/ /  D e l e t e  t h e  l a s t  c h a r a c t e r .
I - -  1 ;

i n p u t . L I ]  r  0 ;

f f  D r a w  t h e  p o r t i o n  o f  t h e  s t r i n g  t i l  a t  
/ /  w i l l  f i t  i n  t h e  t e x t  e n t r y  f i e l d ,  

s e t f  i  i  i s t y  1e ( SOL I D _ F I L L , B L A C K  ) ; 
b a r ( w x + l 5 ,  w y + 8 5 ,  w x + w w - 1 5 ,  w y + 9 9 ) ;  
s e t c o l o r ( W H I T E ) ;
i f  ( I  < w + l )  o u t t e x t x y ( w x + 1 5 ,  w y + 8 8 ,  i n p u t ) ;  
e l  s e
r

i  n t  i  ะ  1 -  พ ;
o u t t e x t x y ( w x + 1 5 , w y + 8 8 ,  & i n p u t [ i ] ) ;

'ใJ
}

}

/ / / / / / / / / / / / / / / I I I / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  I m p l é m e n t a t i o n  o f  t h e  B u t t o n  c l a s s

m ililillilliilllllllllliilliillilllllllllillllillllllll
B u t t o n :  : B u t t o n ( i n t  X, i  n t  y ,  c h a r  * ' ■ ร )  :

w i n d w ( x , y ,  6 4 ,  3 2 ,  F A L S E ,  F A L S E )

{
S t r c p y f l a b e l , ร ) ;  
a l t  k e y  -  0 ;  
h o t k e y  -  0 ;

J

e i s e  j f ( ( k--"-BACKSF1 ) K& ( 1 >0 ) )

v o i d  B u t t o n : : D r a w W i n d o w ( v o i d )
f

i n t  p o s  = - 1 ;  
c h a r  t l a b e l [ 2 0 ) ;

พ i  n d w  โ : D r  awW i  r i d ow ( ) ; 
m o u s e . H i  d e h o u s e ( ) ;

/ /  F i n d  a r i d  r e m o v e  t h e  " c h a r a c t e r  a n d  
/ /  s e t  t h e  a p p r o p r i a t e  h o t  k e y .
ร t r o p y ( t l a b e l , l a b e l ) ;
f o r  ( i n t  i  -  0 ;  i  < s t r  l e n ( t . l a b e l  )  ;  + + i )

i f  ( t l a b e l  [ i .  ]  ะ :

{

h o t k e y  ะ  Ctrl k e y s [ t l a b e l [ i  + l ] - 6 5 ] ; 

f o r  ( i n t  j - i ;  j < s t r l e n ( t l a b e l ) ;  + + j ) 
t l a b e l  L ว D -  t l a b e l C j  + l ' J ;

J
}

i f  ( s t r c m p ( t l a b e l , " O K " ) ะ ะ 0 )  a l t k e y  ะ  O K A L T ;
e l s e  i f  ( s t r c m p ( t l a b e l , " C A N C E L "  ) - = 0 )  a l t k e y  ะ  C A N C E L A L T ;

/ /  C e n t e r  a r i d  d r a w  t e x t  o n  b u t t o n ,  
i n t  X = ( w x + w w / 2 )  -  ( s t r l e n ( t l a b e i ) * 4 ) ;  
s e  t c o i o r ( B L A C K ) ;  
o u t t e x t x y ( x ,  w y + 1 2 ,  t l a b e l ) ;

/ /  U n d e r l i n e  t h e  h o t - k e y  c h a r a c t e r ,  
i f  ( p o s  > ะ  0 )

1 i n e ( x + p o s * 8 , w y + 2 0 ,  x + p o s * 8 + 6 ,  w y + 2 0 ) ;

m o u s e . S h o w M o u s e ( ) ;



i  ท t  B u t t  0 1' K : (โ; i  j  c  k  e d  ( E V ท t  M ร  g  e  V ท t  ค ร  g  )
I
t

i r i t  rnx, m y;
i r i t  c l i c k  ะ FALSE" ;

/ . /  C h e c k  w h e t h e r  b u t t o n  w a s  s e l e c t e d  b y  t h e  m o u s e . . .  
i f  ( ( e v n t m s g . t y p e  ะ :  M B U 1 T Ü N )  &£

( e v n t m s g . m x > w x )  && ( e v n t m s g . ค x < w x + w w ) Ü . &

( e v n t m s g .  my > พ y  j  & & ( e  V ท t  ni ร  g r n  y  < พ y +พ II ) )
j

C l i  c k B u t t o n ( ) ;  
c l i c k  ะ  T R U E ;

}

/ /  o r  w a s  s e l e c t e d  f r o m  t h e  k e y b o a r d ,  
e l s e  i f  ( e v n t m s g . t y p e  = -  K E Y B D )

{
i f  ( ( e v n t m s g . k e y  ะ :  h o t k e y )  I I  ( e v n t m s g . k e y  - -  a l t k e y ) )

{
C l  i c k B u t t o n ( ) ;  
c l i c k  ะ  T R U E ;

}
}
r e t u r n  c l i c k ;

v o i d  B u t t o n : : C 1 i c k B u t t o n ( v o i d )
,r

i r i t  * b u f  f  ;

m o u s e . H i  d e M o u s e ( ) ;

/ /  S h i f t  t h e  i m a g e  o n  t h e  b u t t o n  d o w n  a n d  r i g h t  
/ /  t o  s i m u l a t e  b u t t o n  m o v e m e n t .

i r i t  s i z e  ะ  i m a g e s i z e ( w x + 2 , w y + 2 ,  w x t w w - 2 ,  w y + w h - 2 ) ;  
b u f  f  ะ  ( i n t  *  ) m a H o c  ( s i z e  ) ; 
i f  ( b u f f )
;L

g e t  i m a g e ( w x + 2 ,  w y + 2 ,  wx  + w w - 2 ,  wy  + w h - 2 ,  b u f f ) ;  
p i . i t i m a g e ( w x + 3 ,  wy  + 3 ,  b u f f ,  C 0 P Y _ P U T ) ;  
f r e e ( b u f f  ) ;

J

/ /  D r a w  t h e  b u t t o n ’ ร  b o r d e r s  s o  t h e  
/ /  b u t t o n  a p p e a r s '  t o  b e  d e p r e s s e d ,  
s e t c o l o r ( D A R K S R A Y ) ;  
m o v e t o ( w x + w w , w y ) ;  
l i n e t o ( w x ,  w y ) ;  l i n e t o ( w x ,  w y + w h ) ;  
m o v e t o ( w x + w w - i , wy  + 1 ) ;
1 i n e t o ( w x + 1 , wy  + 1 ) ;  l i n e t o ( w x + l ,  w y + w h - 1 ) ;  
s e t c o l o r ( W H l T E ) ;  

m o v e t o ( w x + l ,  w y + w h ) ;
1 i  r i e t o (  w x + w w , w y + w h ) ;  1 i  n e t o  ( w x  + w w , w y ) ;  
m o v e t o ( w x + 2 , w y + w h - 1  ) ;
1 i n e t o ( w x ^ w w - 1 , w y  + w h - 1  ) ;
1 i n e t o ( w x + w w - 1 , w y + 1 ) ;

/ . /  h a k e  b u t t o n  b e e p ,  
s o u n d  ( 2 0 0 0  ) ;  
d e l a y  ( 1 0 0  ) ;  
n o s o u n d ( ) ;

/ /  R e d r a w  b u t t o n  i n  u n s e l e c t e d  f o r m .
D r a w W i n d o w ( ) ;



3 i n c l u d e  < b i o s . i l ' . >  

3 i n c l u d e  " e v e n t , h  

f! i  n c l  u d e  " m o u s ,  i l "
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/ . /  C h e c k  f o r  a n d  r e t r i e v e  k e y  e v e n t s ,  
i n t  K e y E v e n t ( v o i d )

{
/ /  C h e c k  f o r  k e y  p r e s s ,  
i n t  k e y  ะ  b i o s k e y ( l ) ;

I f  G e t  k e y  i f  o n e  i s  a v a i l a b l e ,  
i f  ( k e y )  k e y  = b i o s k e y ( O ) ;

r e t u r n  k e y ;

}

/ /  W a i t  f o r  a n  e v e n t .  W h e n  o n e  i s  r e c e i v e d ,
/ /  c o n s t r u c t  a n  e v e n t  m e s s a g e ,  
v o i d  G e t E v e n t ( E v n t f i s g  & e v n t m s g )

{
w h i l e  ( ( ! m o u s e . E v e n t  ( ) ) && ( ! ( e v r i t m s g .  k e y  ะ  K e y E v e n t O )  ) ) { }  
e v n t m s g . b u t t o n  ะ: m o u s e  . G e t B u t t o r i (  )  ; 
i f  ( e v n t m s g . b u t t o n )

{
e v n t m s g .  t y p e  ะ: M B U T T O N ;
m o u s e . G e t X Y ( e v n t m s g . m x ,  e v n t m s g . my ) ;

ไ.

e l s e

{
e v n t m s g . t y p e  ะ: K E Y B D ;  
e v n t m s g . m x  ะ  - 1 ;  

e v n t m s g . m y  ะ  - 1 ;

}



f i j f n d e f  _ E V E N T _ H  
« d e f i n e  _ E V E N T _ H

« d e f i n e  MBUTTON 1 
« d e f i n e  K E YB D 2

« d e f i n e  CR 1 3  
« d e f i n e  ESC 2 7  
« d e f i n e  BA CK S P  8

t y p e d e f  s t r u c t  E v n t M s g  
r

i n t  t y p e ,  / /  E v e n t  t y p e ,
i i i x ,  m y ,  / /  M o u s e  c o o r d s
b u t t o n ,  i t  M o u s e  b u t t o n

u n s i g n e d  k e y ;  / /  K e y  p r e s s e d .

} ;

r e s s e d .

« e n d ) f



MOUS . CPP 128

/  !  ri 0 บ 3 - c  P โ' : H O u s e  c l a s s  i m p l e m e n t a t i o n .

t î i n c l u d e  < dos .h >  
t! i n c l u d e  < c o n i o . h >
H i n c l u d e  "mous . h "

Mouse mouse;

/ /  I n i t i a l i z e  t h e  mouse.
M o u s e : ะ M o u s e ( v o i d )

go t_ m ouse  -  0;
_ A > f  ะะ 0 x 0 0 ;  
g e r i i n t e r r u p t ( 0 x 3 3 )  ; 
go t_ m ouse  -  _ A X ;  
n u i n l b u t t o n s  -  _BX;

1/ /  S e t  t h e  m o u s e ’ s  s c r e e n  c o o r d  l i m i t s .

v o i d  M o u s e  : :  S e t L i  m i t s  ( i  n t  m i n _ X l i m i t ,  i n t  m a x _ X l i m i t ,
i n t  m i ท~ Y l i m i t ,  i n t  m a x _ Y l i m i t )

i f  ( ] g o t _ m o u s e )  r e t u r n ;
_ AX ะ: 0x07;
l e x  ะ  m i n _ x l i m i t ;
I d x  ะ  m a x ~ X l i m i t ;  
g e n i  r i t e r  r u p t  ( 0 x 3 3  ) ;
_ A X  ะ  0 x 0 8 ;  
l e x  ะ  m i  ท_ Y l i m i t ;
I d x  ะ  m a y ~ y l i m i t ;  
g e n i  r i t e r  r u p t ( 0 x 3 3  ) ;

/ /  C h e c k  t h e  s t a t u s  o f  t h e  m o u s e ’ s  b u t t o n s  
/ /  a n d  g e t  t h e  m o u s e ’ s  c u r r e n t  p o s i t i o n ,  

i  n t  M o u s e : : E v e n t ( v o i d )

i f  ( ! g o t _ m o u s e )  r e t u r n  0 ;  

M o u s e l n t r ( 0 x 0 3 ) ;  
b u t t o n  ะ  b x ;  
mx ะ  c x ;  
my ะ  d x  ;
i f  ( b u t t o n )  r e t u r n  1 ;  
e l s e  r e t u r n  0 ;

/ 7  W a i t  f o r  m o u s e  b u t t o n  t o  b e  r e l e a s e d ,  
v o i d  M o u s e  : : B u t t o n U p ( v o i d )

w h i l e  ( b u t t o n )  E v e n t ( )

)

/ /  C a l l  a m o u s e  f u n c t i o n ,  
v o i d  M o u s e  : :  M o u s e  I  n t r  ( i  n t  f u r i e )

i f  ( ! g o t _ m o u s e ) r e t u r n ;
_ AX ะ f u r i e ;
g e n i ท t e r r u p t ( 0 x 3 3 )  ;
ax ะ _AX;
b x  = l e x -
cx  ะ _CX;
dx ะ I dx-
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j  f  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
/ /  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

/ . /  RCPP P a c k a g e  v e r s i o n  1 . 0 0
/ /  R e f r i g e r a t i o n  C a l o r i r n e t o r  P e r f o r m a n c e  P a c k a g e

/ 7  c o p y r i g h t  1 9 9 4
/ /  b y  P H O E N I X
j  j  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

/ / *********************************************

« i n c l u d e  < s t d i o . h >

« i n c l u d e  1< c o n i o . h >
« i n c l u d e  < s t d l i b . h >
« i n c l u d e  < g r a p h i c s . h >

« i n c l u d e  <โn a t h . f l >

« d e f i n e  T e m p e r a t u r e  1 
f f d e f i n e  E n t h a l p y _ l l  2 
t f d e f i n e  E n t h a l p y ~ 2  3  
/ /  D e f i n i t i o n  o f  S t a t e _ E q u a t i o n  
t f d e f i n e  A 2 4 . 8 0 3 3 9 8
f f d e f i n e  B - 3 9 8 0 . 4 0 8  

t f d e f i n e  c - 0 . 0 2 4 0 5 3 3 2  
« ■ d e f i n e  D 0 . 0 0 0 0 2 2 4 5 2 1 1
t f d e f i n e  E 0 . 1 9 9 5 5 4 8

t f d e f i n e  F 3 7 4 . 8 4 7 3
/ /  D e f i n i t i o n  o f  D e n s i t y  
« d e f i n e  R 8 1 . 4 4 * p o w ( 1 0 , - 3 . 0 )

-Æ A c  r  A / -/ .. _ . . / "1 S '.b
K

0 . 3 4 5 5 4 6 7 * p o w ( 1 0 , - 3 . 0 )

5 . 4 7 5
- 0 . 1 1 9 5 0 5 1

0 . 0 1 4 4 7 7 9 7 » p o w ( 1 0 , - 3 . 0 )
- 1 . 0 4 9 0 0 5 s p o w ( 1 0 , - 7 . 0 )
- 6 . 9 5 3 9 0 4 * p o w ( l 0 , 1 2 . 0 )

0 . 1 1 3 7 5 9 * p o w ( 1 0 , - 3 . 0 ) '

- 0 . 8 9 4 2 5 5 2 * p o w ( 1 0 , - 7 . 0 )
1 . 2 6 9 8 0 6 * p o w ( 1 0 , - 1 3 . 0 )

- 3 . 5 3 1 5 9 2
0 . 6 4 6 9 2 4 8 * p o w ( 1 0 , ~ 2 . 0 )  

s a e r i n e  น ว  - 2 . 0 5 1 3 6 9 s p o w ( 1 0 , - 9 . 0 )
/ /  D e f i n i t i o n  o f  F l o w  R a t e  E q u a t i o n
t f d e f i n e  บ 1 . 1 1 6  / /  C o e f f i c i e n t  o f  C y l i n d e r ’ s  t r a n s f e r  h e a t
t f d e f i n e  V d  0 . 9 1  / /  D i s p l a c e m e n t  o f  p i s t o l

/ /  D e f i n i t i o n  o f  E n t h a l p y  E q u a t i o n

t f d e f i n e  
t t d e f  i  ne  
« d e f i n e  A2 

t f d e f i n e  A3 
t f d e f i n e  A4 
t f d e f i n e  A 5 
t f d e f i n e  B2 
t f d e f i n e  B3 
t f d e f i n e  B5  
« d e f i n e  C2 
« d e f i n e  C3 
« d e f i n e  C5

« d e f i n e  HO 
« d e f i n e  T e r  
« d e f i n e  C p l  
t f d e f i n e  C p 2  
« d e f i n e  C p 3  
« d e f i n e  C p 4  
« d e f i n e  C p 5

1 0 9 . 3 6

- 0 . 5 2 5 7 4 5 5 * p o w ( 1 0 , - 2 . 0 )  
0 . 3 2 9 6 5 7 s p o w ( 1 0 , 2 . 0 )  

- 2 . 0 1 7 3 2 1 * p o w ( 1 0 , - 6 . 0  )

«

i r i t  C a l c u l a t e f f l o a t  P c , f l o a t  P v , f l o a t  Q w , f l o a t  T w i , f l o a t  T a m b , f l o a t  Z e t a _ ร )  
r

f l o a t  S t a t e _ E q u a t i o n ( f l o a t  p ) ;  
f l o a t  O p e n T a b i e ( f l o a t  p , i n t  t y p e ) ;  
f l o a t  D e n s i t y ( f l o a t  P , f l o a t  T ) ;
f l o a t  B _ F l o w r a t e ( f l o a t  T v , f l o a t  T a m b , f l o a t  Q w , f l o a t  " H 3 , f l o a t  H 4 , f l o a t  Z e t a _ ร ) ;
f l o a t  A ~ F l o w r a t e ( f l o a t  d e n s i t y , f l o a t  Z e t a _ ร ) ;
f l o a t  T l _ s u p e r h e a t ( f l o a t  P v , f l o a t  P c , f l o a t  T v , f l o a t  Z e t a _ ร ) ;
f l o a t  B h p _ W o r k ( f l o a t  P c , f l o a t  P v , f l o a t  V 4 , f l o a t  Z e t a _ ร ) ;
f l o a t  H e a t _ r e j e c t i o n ( f l o a t  M r , f l o a t  H I , f l o a t  H 2 ) ;
f l o a t  Q _ 1 i q u i d ( f l o a t  M r , f l o a t  H l l , f l o a t  H 2 ) ;
f l o a t  Q _ s o l i d ( f l o a t  M r , f l o a t  H I , f l o a t  H l l ) ;
f l o a t  M w _ m i n i m u m ( f l o a t  ไ'2 , f l o a t  T w i , f l o a t  Q l ) ;



f l o a t  T _ W M ( f l o a t  h w , f l o a t  T w i , f l o a t  Q l ) ;
f l o a t  T _ W 0 ( f l o a t  h w , f l o a t  ใ พ ค , f l o a t  Q s ) ;
f l o a t  D e l t a _ l ค ( f i o a u  T l , f l o a t  T 2 , f l o a t  T w m , f l o a t  f w o ) ;

f l o a t  U A ( f l o a t  Q s , f l o a t  1 m ) ;
f l o a t  E n t h a l p y (  f l o a t  โ-, , f l o a t  V , f l o a t  T ) ;
f l o a t  C 0 P _ A c t ( f l o a t  H I , f l o a t  H 3 , f l o a t  H 4 ) ;
f l o a t  C 0 P ~ 0 v e r a l 1 ( f l o a t  Q w , f l o a t  T a m b , f l o a t  T 4 , f l o a t  W b h p ) ;
/ /  O U T P U T -

e x t e r n  f l o a t  T v , T c , T l , T 2 , T 3 , T 4 ; 
e x t e r n  f l o a t  H 1 , H 2 , H 3 , H 4 , H 1 1 ;  

e x t e r n  f l o a t  V 1 , V 2 , V 4 ;
e x t e r n  f l o a t  d e r i s i t y 4  , d e n s i  t y 2 , d e n s i  t y l  ;

e x t e r n  f l o a t  W o r k , h r _ A , M r _ B ;
e x t e r n  f l o a t  Q l , Q s , Q c , h w , T w o , T w m , l m , u a ;
e x t e r n  f l o a t  C 0 P _ A C T , C 0 P _ 0 V E R A L L , P o l y t r o p i c ;
i n t  C h e c k = 0 ;
c h a r  s t r i n g [ 8 0 ) ;
T 2  = O p e n T a b l e ( P c , T e m p e r a t u r e ) ;  / /  F i n d  o u t
T v  = O p e n T a b l e ( P v , T e m p e r a t u r e ) ,  / /  F i n d  o u t
H l l  ะ  O p e n T a b l e ( P c , E n t h a l p y _ l l ) ;
T c  -  T 2 ;

d e n s i t y 2  -  D e n s i t y ( P c , T 2 ) ;  / /
V2  -  l / d e n s i t y 2 ;

H2 -  0 p e n T a b l e ( P c , E n t h a l p y _ 2 ) ;
T 3  ะ  O p e n T a b l e ( P v , T e m p e r a t u r e ) ;
H3  ะ  H 2 ;  / /  F i n d  o u t  ะ H3
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F i n d  o u t  : D e n s i t y  2 
/ /  F i n d  o u t  ะ V2

ร

T 2 
T v

l o o p  ะ T 4  -  T v  + Z e t a _ ร ;  / . /  F i n d  o u t  ะ T 4
T l  -  T l _ s u p e r h e a t ( P v , P c , T v , Z e t a _ ร ) ; / /  F i n d  o u t  ะ T l  
d e n s i t y 4  ะ  D e n s i t y ( P v , T 4 ) ;  / /  F i n d  o u t  ะ D e n s i t y  4
V 4  ะ  l / d e n s i t y 4 ;  / /  F i n d  o u t  ะ V4
d e r i s i t y l  ะ  D e n s i t y  ( P c , T l  ) ;

V I  ะ  1 / d e n s i t y l ;
H I  ะ  E n t h a l p y ( P c , V I , T l ) ;
H4 ะ  E n t h a l p y ( P v , V 4 , T 4 ) ;  / /  F i n d  o u t  ะ H4
h r _ B  ะ  B _ F l o w r a t e ( T v , T a m b , Q w , H 3 , H 4 , Z e t a _ ร ) ;  / /  F i n d  o u t  ะ M r _ A
h r ~ A  ะ  A ~ F l o w r a t e ( d e n s i t y 4 , Z e t a _ ร ) ;  / /  F i n d  o u t  ะ h r _ B

s e t c o l o r ( L I G H T G R A Y ) ;
o u t t e x t x y ( 2 9 0 , 2 4 0 , "  W a i t  ! " ) ;
s e t c o l o r ( W H I T E ) ;
o u t t e x t x y ( 2 9 0 , 2 4 0 , " W a i t  ! " ) ;

i f ( ( h r _ B - M r _ A ) < - 1 0 )

{
Z e t a _ ร + ะ 3 ; 
g o t o  l o o p ;

}
i f ( ( M r _ B - H r _ A ) > - 0 . 0 0 0 1  I I  ( M r _ B - M r _ A ) < - 1 0 )

{
i f ( f a b s ( M r _ B - h r _ A ) > l ) Z e t a _ ร+ - 1 5 ;  
i f ( f a b s ( M r - B - M r - A ) > 0 . 5 )  Z e t a _ s + - 1 0 ;  
i f (  f a b s ( M r l B - H r - A ) > 0 . 2  j  Z e t a _ ร+ะะ3 ;
Z e t a _ s + - 1 ;
C h e c k + = 1 ;
s e t c o l o r ( L I G H T G R A Y ) ;  
o u t t e x t x y ( 2 9 0 , 2 4 0 ,  " W a i t  ! “ )  ; 
s e t c o l o r ( W H I T E ) ;  
o u t t e x t x y ( 2 9 0 , 2 4 0 , "  W a i t  ! " ) ;  
i f ( C h e c k  > = 7 0 )

{
c l o s e g r a p h ( ) ;
p r i n t f ( " C H E C K  V A L U E  >= 7 0 . .  ERROR I N  L I N E  1 1 5  C A L . C P P . " ) ;  

e x i t ( O ) ;

g o t o  l o o p ;
า.
W o r k  ะ  B h p _ W o r k ( P c , P v , V 4 , Z e t a _ ร ) ;
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/ /  E q u a t i o n  ( 1 7 )
. / /  T h i s  f u n c t i o n  r e t u r n s  d e n s i t y  v a l u e .
. / /  d e f i n e  v o l u m n  s i m u l a t e  ะ  0 . 0 0 0 1 - 1 . 0

/ /  F i n d  o u t  ะ d e n s i t y .
f l o a t  D e n s i t y ( f l o a t  p , f l o a t  T )

f l o a t  1 e f t , r i g h t  ; 
f l o a t  T r ;  

f l o a t  v ;  
d o u b l e  e x p o ;

T r  ะ,  T / T c r ;  
e x p o  ะ  e x p ( - K * T r ) ;  
l e f t  ะ  p ;
f o r ( v - 0 . 0 0 5  ; V<1; V + - 0 . 0 0 0 0 1 )

{
i f ( ( v - b ) = = 0 )  v + = 0 . 0 0 0 0 1 ;
r i g h t  -  R * T / ( v - b )  + ( A 2 + B 2 * T + C 2 * e x p o ) / p o w ( ( v - b ) , 2 . 0 )  +

( A 3 + B 3 * T + C 3 * e x p o ) / p o w ( ( v - b )  , 3 . 0 )  + A 4 / p o w ( ( v - b ) , 4 . 0 )  3 
( A 5 + B 5 * T + C 5 * e x p o ) / p o w ( ( v - b ) ,  5 . 0 ) ;  

i f ( t a b s ( r i g h t - l e f t ) < = 0 . 5 )  g o t o  l o o p ;  
i f ( f a b s ( r i g h t - l e f t ) > 1 0 0 )  v + = 0 . 0 0 1 ;

}
i f ( f a b s ( r i g h t - l e f t ) > 0 . 5 )  

c l o s e g r a p h f  ) ;
p r i n t f ( " C a n  t  f i n d  s u i t a b l e  v a l u e \ ท ,' ) ;  
p r i n t f  (  " M o d u l e  : D e n s i t y . .  l i n e  2 2 5 " ) ;  

e x i t ( O ) ;

}
l o o p  ะ r e t u r n  1 / v ;

}

/ ' /  T h i s  f u n c t i o n  r e t u r n s  E n t h a l p y  v a l u e  
/ /  w h i c h  r e t r i e v e  f r o m  T a b l e . p t h  f i l e .
/ /  d e f i n e  d i f _ v a l u e  = 0 . 5  ( No  I n t e r p o l a t e  )
/ /  F i n d  o u t  : ~ H 3 = H 2 , H l l , T 2 , T i l , T v  

f l o a t  O p e n T a b l e ( f  1 o a t  p , . i n t  t y p e )
r
i

F I L E  * f p ;  
c h a r  c h ;

c h a r  b u f f e r  C 2 0 3 ; 
f l o a t  m i n _ p , m a x _ p ,

ค i  n i t  5m a x l t , 
m i n ~ h 2 , m a x _ h 2 ,  
n i i n ~ h l l , m a x _ h l l  ; 

f l o a t  T , H 2 , H l l ; 

i n t  i , c o u n t  = 0 ;  
i r i t  c o u n t l i n e  ะ  0 ;  
i  f ( p < 1 0 6 . 3 8 2 )

{
c l o s e g r a p h ( ) ;
p r i n t f ( " E r r o r  i n  O p e n T a b l e  l i n e  2 5 0 " ) ;  
e x i t ( o ) ;  ^ 1

i f ( ( f p = f o p e n ( " c : \ \ t h e r m o \ \ t a b l e . p t h " , " r " ) ) ะ ะ N U L L  )

L
c l o s e g r a p h ( ) ;
p r i n t f ( " C a n ’ t  o p e n  t a b l e  f i l e  f o r  r e a d \ ท " ) ;  
p r i n t f ( " C h e c k  f i l e  T a b l e . p t h  i n  c : \ T h e r m o >  " ) ;  

e x i  t ( o )  ■1
า

c h  = ’ A ’ ;

l o o p  : f o r ( i = 0 ; c h l = ’ : ’

L
;i++ )



c h  -  g e t c ( f p ) ;  

i f  ( c h - = E O F )
/l
e l o s e g r a p h (  ) ;
p r i n t ? ( " O u t  o f  T a b l e \ n " ) ;

e x i t ( 0 )  ;

}
b u f f e r C i  3 r  c h ;

b u f f e r t i ]  -  ’ \ 0  ’ ; 
m a x _ p  ะ: a t o f  ( b u t f  e r )  ;

i f ( p < = m a x _ p  )

c h  ะ  ’ A ’ ; 
c o u n t + - l ;
f o r ( i - 0 ; c h ! = ’ ะ ’ ; i + + )

{
c h  -  g e t c ( f p ) ;  
i f ( c h = = E 0 F )

{
c l o s e g r a p h (  ) ; 
p r i n t f ( " 0 u t  o f  T a b l e \ ท " ) ;  

e x i t ( o ) ;

}
b u f f e r [ i ]  ะ  c h ;

}

b u f f e r [ i ]  ะ  ’ \ 0 ’ ;
i f ( c o u n t  ะ :  1 )  ค a x _ t  ะ  a t o f ( b u f f e r  ) ;

i f ( c o u n t  ะ: ะ 2 )  f n a x l h 2  -  a t o f  ( b u f  f e r  ) ;
i f ( c o u n t  ะ: ะ 3 )  f n a x ~ h l l  ะ: a t o f  ( b u f  f e r  ) ;
i f ( c o u n t < 3 )  g o t o  x ;

}
e l s e
{

w h i l e ( c h ! = ’ \ n ’ && c h ! = E 0 F )  c h  ะ  g e t c ( f p ) ;  

c o u n t l i  r i e + - l  ; 
g o t o  l o o p ;

}
f c l o s e ( f p ) ;
i f  ( ( f  p - f  o p e  ri ( " c  : \ \ t h e r m o \ \ t a b l  e . p t h " , " r  " ) ) ะ ะ  N U L L  )

{
c l o s e g r a p h (  ) ;
p r i n t f ( " C a n  t  o p e n  t a b l e  f i l e  f o r  r e a d \ ท " ) ;  
p r i n t f  ( " C h e c k  f i l e  T a b l e . p t h  i n  c : \ T h e r n i o >  " ) ;  
e x i t ( o )  ;

}  '  -

f o r ( i  = l ;  i < c o u n t l i n e  ; i + + )

{
w h i l e ( c h ! = ’ \ n ’ && c h ! = E 0 F )  
c h  ะ  g e t c ( f p ) ;  
c h  ะ: ’ A ’ ;

c h  -  ’ A ’ ; 
c o u n t  ะ  0 ;
X X : c h  -  A ’ ;

c o u n t + = l ;
f o r ( i - 0 ; c h ! - ’ ะ ’ ; i + + )

c h  ะ  g e t c ( f p ) ;  

i f ( c h = = E 0 F )

{
c l o s e g r a p h ( ) ;  

p r i n t f ( " O u t  o f  T a b l e \ n " ) ;  
e x i t ( o ) ;



b u f f e r [ i ]  ะ c h ;
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buffer Ci 3 - ’ \ 0 ’ ;
i f ( c o u n t  "  1 )  m i n _ p  ะ  a t o f ( b u f - e r ) ;
i f ( c o u n t  ะ :  2 )  m i n _ t  = a t o f ( b u f f e r ) ;
i f ( c o u n t  ะ :  3 )  ni Î  ท” h 2  -  a t o f  ( b u f  f  e r  ) ;
i f ( c o u n t  ะ :  4 )  m i n ^ h l l  = a t o f ( b u f f e r  ) ;
i f ( c o u n t < 4 )  g o t o  x x ;

T ะ  m i  ท_ t + (  ( m a x _ t - m i ท_ t  ) * ( p - m i ท_ p ) / ( m a x _ p - m i ท_ p ) ) ;
H2 ะะ minIh2+( (max_h2-min_h2)*(p-niin_p)/(max_p-m in_p) );
H l l  ะ m in~h ll+ (  (max_h11-rnโท_ h l l  ) * ( p - ü i in_p)/(max_p-mi n_p) ) ;
f  c l o s e ( f p " )  ;

s w itc h ( ty p e )
{

c a s e T e m p e r a t u r e  ะ r e t u r n T ;
c a s e E n t h a l p y _ l l  ะ r e t u r n H l l ;
c a s e E n t h a l p y 7 2 r e t u r n H 2 ;
d e f a u l t  : r e t u r n - 9 9 ;

}

i !  E q u a t i o n  ( 7  ) ,  ( 8 )
/ /  T h i s  f u n c t i o n  r e t u r n s  f l o w  r a t e  w h i c h  a s s u m e  " B "
f l o a t  B _ F l o w r a t e ( f  l o a t  T v , f l o a t  T a m b , f l o a t  Q w , f l o a t  H 3 , f l o a t  H 4 , f l o a t  Z e t a _ ร )
.r

■ f l o a t  Q g , B _ M r ;  
f l o a t  T 4 ,
T 4  -  T v  + Z e t a _ ร ;

Qg ะ  บ * ( T a m b - T 4 ) ;
B _ h r  = ( Qw + Qg ) / ( H 4 - H 3 ) ;  
r e t u r n  B _ H r ;

ไ.
j

/ /  E q u a t i o n  ( 5 )
/ /  T h i s  f u n c t i o n  r e t u r n s  f l o w  r a t e  w h i c h  a s s u m e  " A "  
f l o a t  A _ F l o w r a t e ( f l o a t  d e n s i t y , f l o a t  Z e t a _ ร )

{
■ f l o a t  A__Hr  ; 

f l o a t  N v _ c o e f f i c ;
N v _ c o e f f i c  -  2 . 1 1 7 * p o w ( 1 0 . 0 , - 3 . 0 ) * Z e t a _ ร  + 0 . 6 3 ;

A _ h r  ะ  d e n s i t y * V d * N v _ c o e f f i c ;  
r e t u r n  A _ M r ;

}

/ . /  E q u a t i o n  ( 1 )
/ /  T h i s  f u n c t i o n  r e t u r n s  s u p e r h e a t  t e m p e r a t u r e  v a l u e  a t  p o i n t  1 .
f l o a t  T l _ ร u p e r h e a t ( f l o a t  P v , f l o a t  P c , f l o a t  T v , f l o a t  Z e t a _ ร )  
r

f l o a t  T 1 , T 4 ;

f l o a t  p o l y t r o p i c _ e x p o ;
p o l y t r o p i c _ e x p o  -  - 1 . 4 5 * p o w ( 1 0 . 0 , - 3 . 0 ) * Z e t a _ ร  + 1 . 1 6 1 ;
T4  -  T v  + Z e t a _ ร ;
T l  ะ  T 4 * p o w ( P c 7 p v , p o l y t r o p i c _ e x p o - l  ) ; 
r e t u r n  T l ;

i !  T h i s  f u n c t i o n  r e t u r n s  b r e a k - h o r s e - p o w e r  W o r * .  
f l o a t  B h p _ W o r k ( f l o a t  P c , f l o a t  P v , f l o a t  V 4 , f l o a t  Z e t a _ ร ) '

f l o a t  W o r k ;

f l o a t  p o l y t r o p i c _ e x p o  ; 
f l o a t  d e g r e e ;
p o l y t r o p i c _ e x . p o  ะ  - 1 . 4 5 * p o w (  1 0 . 0 , - 3 . 0  ) *  Z e t a _ 3  + 1 . 1 6 1 ;  
d e g r e e  -  ( p o l y t r o p i c _ e x p o - l ) / p o l y t r o p i c _ e x p o ;
W o r k  ะ: ( p o l y  t r o p i c _ e x p o / ( p o i y t r o p i c _ e x p o - l ) ) * P v * l . 3 8 * ( p o w ( P c / P v 1 d e g r e e ) - l )  ;
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/ /  T h i s  f u n c t i o n  r e t u r n s  h e a t - r e j e c t i o n  v a l u e .
/ /  F i n d  o u t  ะ Qc
f l o a t  H e a t _ r e j e c t i o n ( f l o a t  h r , f l o a t  H I , f l o a t  H 2 )

{
f l o a t  Q c ;

Qc  = h r * ( H l - H 2 ) ;  
r e t u r n  Q c ;

}

/ /  * * * * * * * * * * * * * * * * *  CONDENSOR MODULE * * * * * * * * * * * * * * * * * * * *

/ /  T h i s  f u n c t i o n  r e t u r n s  Q1 v a l u e .

■ f l o a t  Q_ 1  i q u i d ( f l o a t  M r , f l o a t  H l l , f l o a t  H 2 )

{
f l o a t  Q l ;

Q 1 -  M r * ( H 1 1 - H 2  ) ; 
r e t u r n  Q 1 ;

}

/ /  T h i s  f u n c t i o n  r e t u r n s  Qs  v a l u e .
/ /  F i n d  o u t  : Qs
f l o a t  Q _ s o l i d ( f l o a t  M r , f l o a t  H I , f l o a t  H l l )  
r

f l o a t  Q s ;

Qs  ะ  M r * ( H l - H l l  )  ; 
r e t u r n  Q s ;

}

/ /  T h i s  f u n c t i o n  r e t u r n s  t h e  i n i t i a l  v a l u e  o f  Mw.  
f l o a t  M w j n i n i n i u m  ( f l o a t  T 2 , f l o a t  T w i , f l o a t  Q l )
r

f l o a t  M w _ m i n ;

M w _ ค i n  ะ  Q l / ( 4 2 0 0 * ( T 2 - T w i  ) ) ; 

r e t u r n  M w _ m i n + 0 . 0 0 0 1 ;

}

/ /  E q u a t i o n  ( 1 2 )
/ /  T h i s  f u n c t i o n  r e t u r n s  T wm.
f l o a t  T _ W M ( f l o a t  M w , f l o a t  T w i , f l o a t  Q l )

{
f l o a t  T wm;
Twm ะ  ( Q l / ( 4 2 0 0 * M w ) ) + T w i  ; 
r e t u r n  T wm,  -

}

/ /  E q u a t i o n  ( 1 3 )
/ /  T h i s  f u n c t i o n  r e t u r n s  T w o .
f l o a t  T _ W 0 ( f l o a t  M w , f l o a t  T w m , f l o a t  Q s )

{
f l o a t  T w o ;
T w o  ะ  ( Q s / ( 4 2 0 0 * M w ) ) + T w m ; 
r e t u r n  T w o ;

}

/ /  E q u a t i o n  ( 1 5 )
/ /  T h i s  f u n c t i o n  r e t u r n s  D e l t a _ l m .
f l o a t  D e l t a _ l m ( f l o a t  T l , f l o a t  T 2 , f l o a t  T w m , f l o a t  T w o )
r

f l o a t  l m ;
l m  -  ( ( T 2 - T w m  ) - ( T 1 - T w o ) ) / i o g ( ( T 2 - T w m  ) / ( T l - T w o ) ) ;  

r e t u r n  l m ;

}



/ /  E q u a t i o n  ( 1 4 )
/ . /  T h i s  f u n c t i o n  r e t u r n s  UA 
f l o a t  U A ( f l o a t  Q s , f l o a t  l m )

{
f l o a t  u a ;

u a  ะะ Q s / ( l 0 0 0 * l m ) ; 
r e t u r n  u a ;

136

/ /  E q u a t i o n  ( 1 8 )
i t  T h i s  f u n c t i o n s  r e t u r n s  E n t r a l p y  v a l u e .
/ / .  F i n d  o u t  : H 1 1 , H 4
f l o a t  E n t h a l p y ( f l o a t  p , f l o a t  V , f l o a t  T )

{
f l o a t  H ;  
f l o a t  T r ;
T r  -  T / T c r ;
H ะ  HO + ( P * V - R * T  ) + ( C p l * T  + C p 2 * p o w ( T , 2 . 0 ) / 2  + C p 3 * p o w ( T  3 . 0 ) / 3  + 

C p 4 * p o w ( T  , 4 , 0 ) / 4  + C p 5 * l o g ( T ) )  + ( A 2 , / ( v - b )  + A 3 / ( 2 * p o w  ( v - b  , 3 . 0  ) )
+ A 4 / ( 3 * p o w ( v - b , 3 . 0 ) )  + A 5 / ( 4 * p o w ( v - b , 5  ) ) )  + e x p ( - K * T r  ) * ( l + K * T r  ) *  
( C 2 / ( v - b  ) + C 3 / ( 2 * p o w ( v - b , 2 . 0 )  )  + C 5 / ( 4 * p o w ( v - b , 4 . 0  ) ) ) ; 

r e t u r n  H ;

/ /  T h i s  f u n c t i o n  r e t u r n s  C 0 P _ a c t .  
f l o a t  C 0 P _ A c t ( f l o a t  H I , f l o a t  H 3 , f l o a t  H 4 )

L

f l o a t  c o p _ a c t ;
c o p _ a c t  ะ: ( H 4 - H 3 ) / ( H 1 - H 4  ) ;
r e t u r n  c o p _ a c t ;

/ /  T h i s  f u n c t i o n  r e t u r n s  C O P _ o v e r a l l .
f l o a t  C 0 P _ 0 v e r a l 1 ( f l o a t  Q w , f l o a t  T a m b , f l o a t  T 4 , f l o a t  W b h p )

f l o a t  c o p _ o v e r a l 1 , Q g ;
Qg ะ  บ * ( T a r n b - T 4 ) ;  
c o p _ o v e r a l l  = ( Q w + Q g ) / W b h p ; 
r e t u r n  c o p _ o v e r a l l ;

1j
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ภาคผนวก ค.
แสดงการเปรียบเทียบผลการทดลอง กับ โปรแกรมคอมพิวเตอร์



T 4 ( SUCTION TEMPERATURE - 0 K )

-  ก ร า ฟ รป ท ี่ ค .1 แ ส ด ง ก า ร เป ร ีย บ เท ีย บ ค ่า อ ุณ ห ภ ูม ิข อ ง ส า รท ำ ค ว า ม เข ็น ก ่อ น เข ้า ค อ ม เพ รส เซ อ ร ์
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T 1 ( DISCHART TEMPERATURE - 0 K )

ค อ ม เพ รส เซ อ ร ์
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ภาคผนวก ง.
การปรับเทียบอุปกรณ์



อัตรากาวไหลจากเตรองวัด (lb / hr) 145
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ต ่าอ ัตราการไหลจว ิป ี ( lb  /  h r)
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กราฟรูปที่ ง.1 แสดงการปรับเท ียบเครื่องวัดอัตราการไหลของสารทํๅควๅมเ^น
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กราฟรูปท ง.2 แสดงการปรับเทียบมาตรวัดความกัน
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ภาคผนวก จ.
แผนภาพความดัน-เอนฑัล!]ของสารทำความเย็น

C F C - 1 2  แ ล ะ H F C -1 3 4 a
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