2.1

(VAPOR COMPRESSION SYSTEM)
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211 (EXPANSION PROCESS) A

(ADIABATIC)

B
B
hA = hB L
2.1.2 (VAPORIZING PROCESS) B
C
(REFRIGERATING EFFECT)
% = lie - i
2.1.3 (COMPRESSION PROCESS)
(SUCTION LINE) C-D 2.2
(ISENTROPIC) & D (Sc
P-h C-D
dw - 1 " lie L
2.1.4 (CONDENSING PROCESS)
D
A

dc = hD - liA

B
A
.................... (2.1)
C
ge
......... (2-2)
sd)

............. (2-3)

(2.4)



2.2

2.2.1

(Thermostatic

2.2.2

2.4

14

(COP)

cop = ge = e - RA e, (2.6)

(SUPERHEATING THE SUCTION VAPOR)

Expansion Valve)

(SUBCOOLING LIQUID)

(hc - hb > lic - hb)



2.2.3

2.2.4

cc

2.4

I(hel - ha >hd - ha)

2.4

2.5 Pc > Pc'

2.5



2.3

- (STEADY STATE CONDITION)

- , ! (NO SUBCOOLING)
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2.3.1
P\WV\n = PaVa" ..
A 6aj
Pc =
pv =
T1 =
T4 =
= polytropic exponent
.1 2
( degree of superheat, A9 5,° C )
CFC-12
= - 1.286X1CI3X A0S +1.18
HFC-134a
= 1.45X10~3XA0S + 1.16
. "P ¢ X 1
Wi{bhp) = -"-j-XxPvxra*{ 1}
PW
mr=pAxVd X v
mr =
w (bhp) =
pd = 1I/v4

vd

=91 VY

(2.8)

(2.9)

(2.10)

(2.11)

i



v d = =91
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2.3.2
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(2.12)

Qq

...(2.13)

............ (2.14)

= 1.116 watt/c



2.3.3

 shell & tube
!, Qc
Oc = oj+o0 (2.13)
0 =
Qs =
Qi = mr X hfg
= Cp Xmw X (Twm - Twj) ............ (2.16)
Qs
Qs = Cpx wx(Two-Twm) (2.17)
= UA X A Im
Aim = (Tc -Twm) - (T1-TwO0) s (2.18)
Ln ((Tc - Twm) / (T1- TwO0))
A
UA = 0.02360 Kw/c 1- 8
hfg Pc
Twi
TwO
T1
Tc

Pc



2.34

2.35
HEc-134a

LnP

m oo o ©= >»> 41 o

m

I =h3 (2.19)
Dp Wilson, R.s. Basu (8)

= A+j +(CxT)+(DxT2)+] }xLn{F-T)

= T (KPa)

= K

= 24803398

- -0.3980408 x 104

- -0.2405332 x 101

= 02245211 x 10 4

= 0.1995548

= 03748473 x 103

\Y = (m3 / kg)

P = (KPa)

Te = 347.25 °K

Tr = T/Tc

T = °K

R = 81.44 KJ/ Kg K

b = 0.3455467 X 10"3
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K = 5.475
A2 = -0.1195051
b 2 = 0.113759 X 10-3
c2 = -3.531592
A4 = ~-1.049005 X 10-7
c4 = 0
B5 = 1.269806 X 1013
A3 = 0.1447797 X 10'3
Bj = -0.8942552 X 107
c3 = 0.6469248 X 102
A, = -6.953904 X 1012
Ci = -2.051369 X 10-9
h S FBvREE CPIXY +c,*
. “p s

(-25) +aqv-0)2 + JV-0)3 + 4v- A+

eMKXTN) x (1 + ATxrr)x| (VG) 2( g )+ 4(\?—16)21 (2.21)

H = (K3 / Kg)
HO = ' = 109.36 KJ / kG
Cp, = -0.5257455 x 102
Cp2 = 0.329651 x 10-2
Cp3 = -2.017321 x 106
Cp4 = 0

15.82170

cPj =



START

|

READ PHYSICAL AND OPERATING DATA

Pc'pv'Qc'Twi

AB, = 0

N

l

CALL " EQUA OF STATE" TO FIND

T s, D By Ty

COMPUTE, Q, FROM Eq3
Mr FROM Eq7 = B
Mr FROM Eq5

A

yes

B-A > 0.005 AB AB + 1

Mg = B \
COMPUTE h FROM Eq7 A > B
LET T4 =T, \/

[ @

CALL " COMP™ Eq.1,2,3,4
COMPUTE Ty . hy . Wypo

COMPUTE Q_ . Q . Q
|

My, = 001
[
|

COMPUTE Ty, . Tyo . ALm , UA
FROM Eq. 12 . 13,14 .15

yes

= M,, + 00l

UA > 0.0236 M,

no

WRITE M, . Ty, » Two + Twi

Ty Ty Ty Py by o hy by

END




(RCPP PACKAGE VERSION 1.01)

$
RCPP ( Refrigeration Calorimeter Performance Program )
1

XXXX.CPP
XXXX.H
XXXX.CHR
XXXX.DGI
241 XXXX.CPP C

24.1.1 RCPP.CPP RCPP.CPP

MAIN ()



> CHECK KEY ( ); IF USER CLICK MOUSE 1THIS

MODULE WILL BE OPERATED

INPUT

TABLE

DIAGRAM

CHART

QUIT

USER PRESS " INPUT " OR NOT ?

IF " YES " USER INTIAL PARAMETER FOR

CALCULATION THEN CALL "CALCULATE ()"

MODULE IN CAL.CPP GOTO ~> CHECK KEY ()

USERS PRESS "TABLE " OR NOT ?

IF "YES " ,DISPLAY TABLE () THEN GOTO
CHECK KEY ()

USERS PRESS "DIAGRAM " OR NOT ?

IF " YES "CALL DAIGRAM ()MODULE IN
DIAGRAM.CPP

USERS PRESS "CHART "OR NOT ?

IF " YES "CALL "CHART ()" MODULE IN
CHART.CPP THEN GOTO —>CHECK KEY ()

USERS PRESS " QUIT " OR NOT ?

->

IF " YES " CLOSE GRAPHIC MODE AND THEN

EXIT TO DOS.

2.4.1.2 DIAGRAM .CPP

,COMPRESSOR

CONDENSER

DIAGRAM .CPP

DIAGRAM

DRAW MOTOR( ) BY CALL MOTORY()
DRAW CONDENSER ( ) BY CALL CONDENSER()
DRAW COMPRESSOR ( ) BY CALL CONSENSER ()

DRAW EXPANSION VALE () BY WXPANSION VALVE ()



CURVE

WINDOW

24

ETC.

GOTO MAIN ()

}

MOTOR () CONDENSER () EXPANSION VALE ()

2.4.1.3 CHART .CPP CHART .CPP

- OPENTABLE

CHART()

DRAW CURVE BY CALL OPENTABLE ()

DRAW RECTANGLE OF CYCLE

OPENTABLE()

OPEN FILE TABLE .PTH AND READ, THEN CALCULATE VALUE

WHICH CALCULATE VALUE WHICH BE READ AND

TRANSFER VALUE TO POSITION OF PIXEL ON SCREEN

2.4.1.4 WIND.CPP

"RCPP "



2.4.15 MOUS.CPP 3.4.1.4

! "SHOW MOUSE" OR "MOUSE HIDE MOUSE "

242 XXX.H

HEADER FILE ! ! INCLUDE <
MOUS.H > ! MOUSE.CPP

243 XXX.CHR , DOS

244 XXX.BGI VGA ,

MONOVGA, EGA
2.4.5

- "INSTALL "

- C:\THERMO > "RCPP "

- ! .CONTROL 1I'"
"OK "
"CONTROL T * ! !
"CONTROL D"

"CONTROL C "

- "CONTROL 17

2.5

2.1
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251 .1 .2
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NO

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

36

36

Pc
(KPa)
331
831
831
831
831
831
383
883
883
883
883
883
831
831
831
831
831
831
883
883
883
883
883
883
S31
831
831
831
831
831
883
883
883
883
883

883

WPOTGCATA-S;

Pv
(KPa)
230
230
230
230
230
230
232
232
232
232
234
234
214
214
214
214
214
214
220
220
220
220
220
220
204
204
206
206
206
206
207
207
207
207
209

209

Qw

(Watt)
930
960
1000
1050
1100
1150
930
960
1000
1050
1100
1150
850
900
950
1000
1050
1070
850
900
960
1000
1050
1070
780
800
850
900
960
1000
780
800
850
900
960

1000

2.1

Twl

(K)
302.8
303.0
303.2
302.8
303.0
302.8
303.5
303.6
303.
303.7
302.8
303.8
302.8
302.8
303.0
303.3
302.2
302.2
302.7
302.6
303.2
303.3
302.2
302.2
302.3
303.2
301.4
302.2
302.2
301.8
302.4
302.4
302.4
302.1
302.1

302.0

Refrig temp
T4 T1

(K) (K)

266.5 327.7
270.6 330.2
279.5 335.5
288.5 340.6
297.5 3453
306.5 349.9
268.8 332.0
272.8 334.3
281.7 339.4
290.0 3441
298.0 347.6
307.0 352.0
264.7 329.2
273.6 334.5
282.6 339.4
292.6 344.6
301.7 349.0
305.6 360.8
265.4 331 .9
272.4 335.9
282.4 341.2
291 .3 345.8
300.3 350.1
303.3 3615
264.0 330.2
264.0 330.2
270.6 334.2
279.6  339.0
289.6 344.0
299.6  348.8
264.0 3332
264.0 333.2
273.0 205.0
282.8 343.2
291.0 347.0
300.0 351.0

ENTHALPY <K[/Kg)

H2-H3

146.8

145.8

146.8

145.8

145.8

145.8

149.0

149.0

149.0

149.0

149.0

149.0

145.8

146.8

146 8

146.8

145.8

145.8

149.0

149.0

149.0

149.0

149.0

149 0

145.8

145.8

145.8

145.8

146.8

146.8

149.0

149.0

149.0

149.0

149.0

149.0

H1

341 .0

343.5

349.0

354.2

359.1

363.8

344.6

347.0

352.3

357.2

360.8

365.4

342.5

347.9

353.0

358.3

362.8

364.8

344.5

348.6

354.2

359.0

363.4

364.8

343.6

343.6

347.6

362.5

367.8

362.7

345.8

345.8

351 .0

366.2

360.0

364.3

H4

294.6

298.1

306.0

313.9

321.9

330.0

296.5

300.0

307 9

315.9

322.3

330.4

293.5

301 .2

309.0

317.9

325.9

329.5

294.0

300.0

308.7

316.7

324.7

327.4

292.7

292.7

298.8

306.7

315.4

324.3

293.0

292.9

300.6

309.4

316.6

324.6

cooling
water
outlet (O
32.5
32.1
32.0
32.0
31.9
31.9
34.4
34.4
34.3
34.3
34.3
34.2
32.3
32.3
323
32.2
32.4
32.4
34.7
34.8
34.6
34.6
34.9
35.0
32.5
32.6
32.7
32.5
32.6
32.7
34.9
36.0
36.2
35.1
35.1

35.2

FLOWRATE (Kg/S)

REFRIG
X103

6.53
6.49
6.41
6.36
6.30
6.26
6.57
6.53
6.46
6.39
6.40
6.33
6.05
6.00
5.96
5 88
5.94
5.81
6.22
6.19
6.10
6.06
6.00
6.00
5.80
5.80
.80
5.76
.70
5.65
5.90
5.90
5.82
5.78
5.75

5.71

COOLING

water

0.130

0 147

0.170

0.140

0.170

0.155

0.078

0.080

0.084

0.087

0.093

0.095

0.112

0.110

0.130

0.159

0.094

0.094

0.058

0.057

0.067

0.070

0.054

0.536

0.085

0.065

0.660

0.085

0.085

0.075

0.061

0.043

0.042

0.048

0.484

0.047

cop

OVERALL ACTUAL
2.17 321
2.22 3.35
2.32 3.72
2.43 4.17
2.54 4.74
2.66 5.45
2.06 3.07
2.10 321
2.20 3.38
231 4.03
241 4 60
2.52 5.33
2.02 3.00
2.13 3.33
2.24 3.72
2.36 4.26
2.45 4.88
2.50 .22
.92 2.86
2.02 3.10
2.12 3.50
2.22 3.96
2.33 4.53
2.37 4.76
1.89 2.88
1.93 2.88
2.04 3.13
2.15 3.50
2.25 4.00
2.36 4.65
1.80 2.72
1.84 2.72
1.94 3.01
2.03 3 40
2.14 3.89
2.25 4.42
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