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The Study on the Performance Characteristics due to
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—The Comparison of Heat Exchanger Types—
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ABSTRACT: Recently, production and use of freon substances are restrained due to deple-
tion of ozone layer and grobal warming. In this aspect of environmental problems, the best
solution is to use the natural refrigerant such as ammonia. Thus, this study is to find the
optimal operating conditions by comparing the performance between the shell and tube type
and shell and disk type heat exchangers using the ammonia refrigerant, and to verify the su-
periority of the shell and disk type heat exchanger that is not used in field of refrigeration
and air conditioning. Finally, this study shows that the shell and disk type heat exchanger is
applicable to the ammonia refrigeration system, and this system minimizes the refrigerant
charge and installation space.
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®, ® Circulation pump

P ! Pressure sensor

PCV ! Pressure control valve

PM : Power meter

SHV : Superheat controller

F : Mass flow meter
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T : Temperature sensor
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Fig. 1 The schematic of Ammonia refrigeration system.
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Table 1 Experimental condition

Condensing pres. 1,500~1,600 kPa .
Superheat temp. 0~10TC
Bath temp. 28C
Ambient temp. 24T
Chilled water flow rate 6,800 kg/h

Cooling & Chilled water | Demineralized water

Evaporator temp. 9T
(Superheat temp. 0TC)
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Table 2 Equipment specification of NH3 re-
frigeration system for experiment

Equipment Model & Type | Specification
Compressor Screw / Open 118 ms/h
Main motor TEFC 15kW
Oil cooler | hel and Tube| 70 mz
Shell and Disk 46m
Condenser | Shell and Tube| 76 mz
Shell and Disk 22m
Evaporator with |Shell and Tube 40m’
knock out drum| Shell and Disk| 16m’
Bath tank Rectangle 1 m’

Ak &L AAE &57] FF 4H
AX 9 YAFRE ol AHYH WE &5 ¥
4 %S Aoz 28E F IEE FF X
g A}, &57159 a4+ AFRF
23¢ ¢ A=E AFFHFAE 2AFdAH
W&o AFRFE FAH7] A%t 4TI
7] 756 27 AFHFAE AA}AT
Table 201 & WEFA AH&d & FA 9 &
FE& AASAC duErie AUz Hn
s9x, A 48 =09 P 43
F JEE, 4 d= d23aygg FERIP A3
o 1/3 AR A8

o
=
3
=
S

22 MEuy

BERA AWAE A 9A FAY ¥z
& YARA KA A8 FeYEIIE T
FRL, SRS BF AFHF] RS A
JdYn AEAE HWEs A £¥UZE 24
st} SAalch FAS L A FA ¥
39 279 AZvle g% BAez $08 A
39 oA 9% E FAW ¥, EUHY zza
Aol szt SHAFHE BABA £AFe}
H4=E $2¢4AE 150bardl A 16bar7tx 05
bard ©AME dYstgon, AAEE $5¢
gzd me 0TAA 10T7AA 1T BAez
wAdez 49e ANSAT $34ED A
£ Ade 27 £AN AR AFHFRAYR
o HAY AFAPULE Ageod HAG 2
AN ¥, AP AAgel =g 4
FANT7] A £5H fFRLALY 435
4 WAWRE AgaAT. AYdolHge) 3%
8§ ¥olmA wE AYe stgor, 49d%
ge ARASHAE Foho HolHE 22 27
o2 248 ¥, PCE o83t FAsgT

3. M8y 2 uF

$Eggd weE AdEE dAHez WA
A B%E W S5V HEF, Y] FEF 9
WAFHE, FULE, 5719 BAs AFRT,
7] 279 YFrexed Wi we ¢F7 &
257 YEsge] U COPE Hlud 434
#g nFFU.



NH: 4539 Hd=d ¢ A% §4 470D 1135

3.1 dof g, ooty

Fig. 20lA B utel o] Wuj Aggate &
F4E ALdwt gobdel wet AAHog 7
&t 438 dehda ok

TY BERdA EH4Ho FUEAS wWe
540l Fhstel wet 4FV1 gFuA F
7VeA S @Azt W ghE7eA Wiz Ee B
E7lel AAHe] Faste AHEEo BasA
2. 2e2 $5¢Yo] F5aE AHE gl
Aol wet Y AFFAFe FasA Aok

Fig.3& $7] &7 3 FLdde v
Bhdich &9t A AAdEst goldd we A
AHe2 zaxste 2#E delizn Yok oe
HERd EFAYe] FAYFLE YA AFHF
°of Zastyl W] ¢F7]e AHEE] A
I FEIN5e] FYPLETE doiAr] G&oln) uf
gA st We dFge ug B4 9

£ ¢ F I

T $2¢Y=AY o Y] AgHFLe 3
€= 0T, 1T ZdoM A Jd= FHY 9ud
719 4 de Y2m3y dndre Az g2 &
ol Jelyx i, 4 A= 233 Fwsy)
Axe Fd= 0CYE of ¥ FFFeke] 7b3 B
a4 dE FRY dagrdae 349% 1T
d o JHF ge Wu AFHEE Ul

FEYE e AdE 0T 1T 27894 94y
g el gld. Bd=s}

ik
ro
In
4n o
T

2 ¥ QBTN E A
FLSHGT, A A= DAY ARBANE &

—a—Shell & Tube:1500(kPa)  —a—Shell & Disk:1500(kPa)
—o—Shell &Tube:15650(kPa)  —o— Shell & Disk:1550(kPa)
140
=
S~
210
£
100
80

0 1 2 3 4 5 6 7 8 9 10
Degree of superheat (C)
Fig. 2 The relations of refrigerant mass flow
rate and degree of superheat at each
condensing pressure.
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Fig. 3 The relations of suction pressure and
degree of superheat at each conden-
sing pressure.
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Fig. 5 The relations of evaporator heat capa-
city and degree of superheat at each
condensing pressure.
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Fig. 6 The relations of power and degree of
superheat at each condensing pressure.
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Fig. 7 The relations of COP and degree of
superheat at each condensation pressure.
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