commons

O N § D E E D

@creatlve

ASZAEMN-HS3-MIASA 2.0 Mz
O 2A= OHNHS] =4S M2= ASMH 50 ARSA

o 0 HE=SS SH, HE, 32, 84, &3 5 28T 2 2UsLCH

— f=Rr—T0—

Ch5d 2= 245 Mdor gLk

HEAEA. Aot EHSANE EAGHADE 2LICH

HZ2d. #5t= 0l A5=ES 2l 5

Jd
0
it
=]
o
m
I
£
I3
It
B

o Fts, 0 HEEY HOIS0ILIHH=EY 22, 0] AEENH HEE
ZTEH LHEHH MOE 2HLICH

o REATZNE U2 5718 wom 0123 ZAS2 MSEA WL

HESAEH OIE 0IEAS Ad= A2 HWEN Sotl IS BA BSLLL

0lZ1Z DIEHE A= Legal CodeyE Ol 2H 2 SIRLIC

Disclairmer B

Collection




[ UCI]1804: 24011- 200000234318

20074 8H
A B A (B2 B 20 ) B2 am

R229} HFC-134a& A}-&3h

HEFA ) A AT

AR REA RS oA KB
-8 #F B

S T



R22¢} HFC-134a5 A}-8-3k
Wsdxe AsEAL A

The Study on Comparison of Performance

Characteristics in Refrigeration using R22 and
HFC-134a

20074 8H

"/

FASENERE Hom KB

o

-8 #E B

S



R22¢} HFC-134a5 A}-8-3k
Wsdxe AsEAL A

LRSS AR S S

o] = HE LM LHEM-2E HhE )
e oK L= 4R HI Y o

20074 4 H

] BECEERS 2o KB
PRI o 208 B

S



il o] HmE LR Gw =

B
mt

2
>
BOH
il

\
il

il
il

R o LEE L it §)

HIEECERRS B TR % £ R

B
mt

SN B LR W 5 T

20074 6

VAR KRB RS 20 KL



i

Nomenclatures

List of Tables

List of Figures
List of Photographs

Abstract

A27 BHEOlE

2.1 Yool EA

2.2 R22¢ &4

2.3 HFC—134a2] &4
2.4 JEFAFolE Y
2.4.1 o] YEFAIolE

2.4.2 AA FEAolE

A3 A
3.1 A&HA

2
(SN
o2l
>
dh

i

)
L

iii

v

Vi

vii

10

10

12

15

15

20



20

20

21

4.3 FEE Ao

21

T
Ho

4

21

e

X
o

N

ol

Ho

21

Hlole A

=1
=~

7]

=
=

4.6 A

24

U
g

"K

T
o
<M

0

24

27

29

31

H
o}

AT

N~

5.4 %714

33

35

37

39

T
o

4

41

5.9 AAA T

43

44

!

o
al7]

}H



TC
TE
COP
GWP
ODP

Nomenclatures

Condensing Pressure [bar]
Evaporating Pressure [bar]
Saturated Pressure [bar]

Heat Capacity of Evaporation [ g ]
Heat Capacity of Condenser [ gl
Refrigerant Mass Flow Rate [ o/ 4]

Cooling Water Mass Flow Rate of Condenser [ 4o /]
Cooling Water Temperature of Condenser [T ]

Chilled Water Temperature of Evaporator [TC]

Enthalpy [ ezl 4e]
Specific Volume [ 47/ o]
Volumetric Efficiency

Temperature of Condensing [T ]
Temperature of Evaporating [T ]
Coefficient of Performance
Global Warming Potential

Ozone Depletion Potential



Table

Table

Table

Table

Table

List of Tables

1 Characteristics of refrigerant

2 Recommended properties for an alternative refrigerant -

3 The effect of the refrigerants on the environment

4 Equipment specification of refrigereration

system for experimental

5 Experimental condition

v —

19

23



Fig
Fig
Fig

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

List of Figures

. 1 P-h Diagrams of the theoretical and actual refrigeration cycles.-~ 14
. 2 The schematic of refrigeration system. 17
. 3 The relations of suction mass flow rate and

4

5

6

10

11

degree Of Superheat at each Condensu'lg DIrESSUIE, seemesmmsssemmmsssersssssssanssees 26

The relations of suction pressure and degree of superheat at

each condensing pressure. 28

The relations of cooling water mass flow rate and degree of

superheat at each condensing pressure. 30

The relations of cooling water outlet temperature and degree of

superheat at each condensing pressure. 32

7 The relations of condenser heat capacity and

superheat temperature at each condensing PresSSuUre. . 34

The relations of chilled water outlet temperature and

degree of superheat at each condensing PresSSure. s 36

The relations of evaporator heat capacity and degree

of superheat at each condensing pressure. 38

The relations of power and degree of superheat

at each condensing pressure. 40

The relations of COP and degree of superheat

at each condensing pressure. 42



List of Photographs

Photo. 1 Photograph of the experimental apparatus

_Vi_

18



ABSTRACT
The Study on Comparison of Performance
Characteristics in Refrigeration using R22 and HFC-134a

Jong—kil Kim
Advisor : Prof. Ok-nam Ha Ph.D.
Major in Mechanical & Metallurgical Education

Graduate School of Education, Chosun University

Nowaday HCFCs refrigerant are restricted because it cause depletion of
ozone layer. Accordingly, this experiment apply the HFC-134a and R22 to
study the performance characteristic from superheat control and compare
the energy effciency of refrigerants from the high performance. The
condensing pressure of refrigeration system is increased from 1500kPa to
1600kPa and degree of superheat is increased from O to 5T at each
condensing pressure.

This study conducted the comparative analysis of performance of
refrigerating system using HFC-134a and R22 with respect to the change
in condensing pressure and superheat and the results are presented as
follows.

1. The refrigerant Circulating rate shows similar stability for the
condensation pressure and the degree of superheat change in HFC-134a
and R22 refrigerant, and The refrigerant circulating rate of R22 is little
less than HFC-134a's but the suction pressure of HFC-134a shows a lot
less than R22.

2. 1f the condensation pressure and the degree of superheat is getting

higher, refrigerant mass flow rate that Incoming In an evaporator 1is

- vii -



decrease and condenstation rate is getting bigger and power is increase. So
energy 1s getting loss a lot.

3. The requirement power of R2Z2 is higher than HFC-134a and record
factor of R22 is higher than HFC-134a but shows similar result.

4. In this research, HFC-134a and R22 shows similar performance quality,

if preservation of the refrigeration system is becoming, HFC-134a is

appropriate for substitution refrigerant of R22.
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Table 1 Characteristics of refrigerant

HFC HCFC & CFC
Refrigerant Refrigerant Refrigerant
R134a R404A R22 R502
ODP 0 0 0.055 0.33
GWP 1300 3300 1700 5600
ASHRAE SAFTY GROUP Al Al/Al1 Al Al
qe(lal/m’) 495 800 795 748
I(()://(’)I‘: Power(ld/m’) 90 159 143 149
COoP 5.51 5.03 5.55 5.01
Qe(lal/m’) 213 368 383 353
4’(1)‘/?/2’1;)1?0 Power(lud/m') 69 134 121 128
COoP 3.09 2.75 3.17 2.76
-40 0.51 1.35 1.05 1.30
-20 1.32 3.06 2.45 2.90
Psat(bar) 0 2.92 6.07 4.98 5.70
20 5.71 10.91 9.10 10.18
40 10.17 18.16 15.37 16.87

The theoretical refrigeration cycle and saturated properties are

based on the NIST REFPROP ver.6.0.




Table 2 Recommended properties for an alternative refrigerant
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Table 3 The effect of the refrigerants on the environment
Refrigerant ODP GWP

CFC-11 1.0 4000
CFC CFC-12 1.0 85000
Refrigerant CFC-13 1.0 11700
R502 0.33 5600
HCFC-22 0.055 1700
HCFC HCFC-123 0.02 93
Refrigerant HCFC-124 0.022 480
HCFC-142b 0.065 2000
HFC-22 0 650
HFC-125 0] 1300
HFC-134a 0 1300
HFC HFC-143a 0 3800
. HFC-152a 0 140
Refrigerant RAOAA o 3300
R407A 0 1500
R410A 0 1700
R507A 0 3300
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———— Theoretical cycle
— Actual cycle

pressure drop

Pressure

(kPa)

Enthalpy(k]/ke) h

Fig. 1 P-h Diagrams of the theoretical and actual refrigeration cycles.
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1

| Controller
Converter —
TRS L_PLC |~

Data acquisition &
Digital control system

1 : Compressor 2 : Oil separator 3 : Condenser
4 : Receiver 5 : Expansion valve 6 : Evaporator
7 : Constant temperature bath 8, 9 : Circulation pump

P : Pressure sensor

T : Temperature sensor

PCV : Pressure control valve SHV : Superheat controller

F : Mass flow meter
: Refrigerant

PM : Power meter
---------- : Cooling & Chilled water

Fig. 2 The schematic of refrigeration system.
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Photo. 1 Photograph of the experimental apparatus
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Table 4 Equipment specification of refrigereration system for experimental

Equipment MODEL & TYPE specification
Compressor Screw / Open 118 m'/h
Main moter TEFC 15 kW
Oil cooler Shell and Tube 7.0 m'
Condenser Shell and Tube 7.6 m'
Evaporator with
lnock out drum Shell and Tube 40 m'
Rectangle 1m

Bath tank
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Table 5 Experimental condition

Parameter Experimental condition
Working fluid R22, HFC-134a
Charge Rate(kg) 35/60
Refrigerant
Condensing press.(kPa) 1500~1600
Degree of Superheat(TC) 1~5
Bath temp.(C) 28
Ambient temp.(C) 24
Chilled water flow rate(kg/h) 6800
Cooling & Chilled water Demineralized
Load(%) 36.5(R22), 41.0(HFC-134a)
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Fig. 3 The relations of suction mass flow rate and degree of superheat at

each condensing pressure.
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Fig. 4 The relations of suction pressure and degree of superheat at each

condensing pressure.
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Fig. 5 The relations of cooling water mass flow rate and degree of

superheat at each condensing pressure.
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Fig. 6 The relations of cooling water outlet temperature and degree of

superheat at each condensing pressure.
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Fig. 7 The relations of condenser heat capacity and superheat temperature

at each condensing pressure.
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Fig. 8 The relations of chilled water outlet temperature and degree of

superheat at each condensing pressure.
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Fig. 9 The relations of evaporator heat capacity and degree of superheat

at each condensing pressure.

_88_



T
Ho

4

T

R22¢ HFC-134a® 5%

sptet.

5

HH

R22¢} HFC-134av ¥}

J)

R22¢} HFC-134a
1.5kW AXE zolz2 71277}

NI

N
NJo

,_O_H

_39_



11

= R21800(kPa) — RZ1560(kPa) —— Re21600(kPa)
-+ 134a1500KPa  —— 134a:1560(kPa) —+— 1342:1600(kPa) |

10 [

Power(kW)
o'

7
6
5
0 1 2 3 4 5
Degree of superheat (C)

Fig. 10 The relations of power and degree of superheat at each

condensing pressure.
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Fig. 11 The relations of COP and degree of superheat at each condensing

pressure.
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