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A Study on the Refrigerant Distributor Design on the
Reduced Diameter of Evaporator in the Air Conditioner
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Abstract: In the case of the heat exchanger used in the indoor unit of the air conditioner, it is difficult

to analyze the
experimental studies have been conducted to determine the maximum cooling capacity of the heat

Therefore,

to repeated

the performance due two-phase flow of the refrigerant.
exchanger. The purpose of this study is to predict the performance of a coolant distributor capillary of a
heat exchanger with a reduced diameter by using a heat exchanger analysis program (Coil Designer 4.2)
and to maintain the cooling performance equivalent to that of the existing heat exchangers. Through the
variable diameter and length tests of the refrigerant distributor capillary of the reduced diameter heat
exchanger, the simulation analysis accuracy was 93~99%, and the heat exchanger cooling performance
decreased by 3% compared with the commercial heat exchanger. As a result, the maximum cooling
capacity of the reduced heat exchanger was predicted, and the influence of the refrigerant distributor
capillary parameters on cooling performance was analyzed. Therefore, in this study, the design method

of the refrigerant distributor that can be applied to the reduced diameter heat exchanger was suggested.
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Fig. 1 Capillary of refrigerant distributor
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Table 1 Correlations for heat transfer and pressure

drop according to the refrigerant phases

. Heat Transfer Pressure Drop
Refrigerant Correlation Correlation
Conditions

Correlation | Factor | Correlation |Factor
- PRI Blasius Type
Liquid Phase | Gnieliski 1 RLDP 1
Gungor Jungradermach
Two Phase . 1 er 1
Winterton TRPDP
Gnielinski Blasius Type
Vapor Phase VHTC 1 RVDP 1
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Table 2 Test results of the reference air- conditioner
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In Out Superheat Capi. | Length
No
| (€) | (C) | degree (C) | (%) | (%)
1 | 91| 110 1.9 100 100
2 | 94 | 129 35 100 100
3 193 | 121 2.8 100 97
© W= 710l AHEF R 410 AR A
@ 3%, WS 47 A 2 %Y 3E

TAA T AF 4Y
® KS AU 44 5= 271 AF = 27
C, ET25 19CE AA
® 71E doz A4 T, JuEE &Y, A
= A% 7% 49
@ Agdoz 43 W sEY AE oA
A Ao Agx F<l
2.2.4 e o041 A|=2|0|M siA =A
21740l A H dm3r]e AlEFHIA 34
dudr] FE AAH dudr] E yel
FAEFT AFold 2ol FAHAT YA
hA ZdoA RstAnt. Eudr]
A5 71¥€ dudr] vl 9 30%
= & ARgstATh AAe] 4 =
3rl= Wl kg<edol FUksky] wiEel
o Aol AastEE V& dudr]Y
AAA 055 A 83t B

o Sstth W 2R g
Kim”2] 19t 27olA =AT Wa oF 30% T4
of wWE W AFEFTF 50 % Zaol tF AT
ANE Fash

o;o;m&niﬂmrlrmxrlo

3.1 7|& oloiH M5 =& 21}
Table 2& 7|& o] Euj7|E& H&S oA
W Ay 292 P 8L 5,620 wolth W
E—Hﬂ7l°ﬂ o3 dnFr|Y ) W22 Yuls &
ety dudr] ddiel o] dAdE
Fatete] Wl =5 AT Eal7]dA Al

BHi7| DA Mo 2E A7

Ne] Hz2 YujE Efsie 722 7 329
FLTE 0C o4, 3C oldtoorgit). wahA
3C o)e] e AAEE 71 v Y §F
o] #Y3HA ¢tta A T 4 drh 1~3% I
AT 5= ZZ 9.1, 94, 93C, &7+ 11,0,
129, 12.1C89oH, FEd=E= 27 19, 3.5, 2.8C

2 E490. A= v‘i‘—# A7 JPuj= 29, 39
Hrmes dUdoz AA FdEY F4E=r) =
5 ¢ F ATk 53] 21 2 AFE HEE
7} 3C oo ® F& FEEE /HHoEAN W
7)o A Gudri2e] Wyu {5 FY3A
RS Tt F At

a8al g D)o W sl tis] AlE
gold z2afo=z B35 Ay 5565 W= &4
o] For, ol AFAHAR 5620 W tHH] 99%
FEOZ 3] A EAARE =& T

3.2 i olo1Zd AlZ3I0|M oA Z o}

Table 3-& Wrj Euj7] mAl#e] 243} dolE
HeE 3 Wsge wsle] tisk £4470]
thCase 4, 5, 62 EA® Zol5 WASIAL Case
2, 3, 82 EAE HRE MASASH Case T2
2743 Aoz} =5 ¥AE x|t

Case 12 7]& ooz W] Euj71E 273 7+

42 dudr)d REFste] AY

]_ ik 58 oy oF 15% g
AN 19 FH a2 Purh #ﬁ‘rohﬂ fr

o g 29l 3 FxE Yulr} 3
Hd=s 53 st

Case 2= Case 1914 1¥ |22 Wiy} 3o}
A FrdElol A S oF 60% FEOE AT
AEe s An2 old W 9 b <
3.5% s AT & AAAT 1 2=
Yo7k YR GA 4= o 52T =2 44
=5 Yeh gl

Case 32 Case 20|41 10 w22 Yuj7}l A
A AAE 83% FEOLE F71E f\l%&
Pt AAZ 11 Ha2 Yuirt dAFEES By
I 2 3 29, 3W Fa2 A Jurt §4Y
o] W FYo] o]Ho| nls] A

¢

il

o}

st s 7| AlZ R X M233 M3z, 2019'F 68 85



=13

854 - OlRY -

Sl - Y|

o

Table 3 Analysis of the heat transfer performance

according to the specifications of the
refrigerant distributor
Inner Length SI-II?:tr Simulation
Case | Pass Dia(r)neter (%g) Degree (W)
(%) ()
1 100 100 -1
1 2 100 100 6.3 4,995
3 100 97 43
1 60 100 5.2
2 2 100 100 2.7 5,064
3 100 97 0.7
1 83 100 -0.1
3 2 100 100 5.2 5,064
3 100 97 3.6
1 83 159 3.8
4 2 100 100 4.5 5,084
3 100 97 -1.7
1 83 159 5.0
5 2 100 97 4.5 5,089
3 100 109 -1.4
1 83 159 4.1
6 2 100 97 3.1 5,119
3 100 159 -0.6
1 83 159 3.9
7 2 100 97 33 5,083
3 83 94 -1.7
1 83 159 2.2
8 2 100 97 0.9 5,372
3 60 94 0.1
5,600
5,500
5,400
§>5,3oo
-I‘g;s,zoo
5;5,100
¥ 5,000
34,900

4,800
4,700
4,600

2

3
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—+Simulation data  -#-Experiment data

Fig. 2 Comparisons of the cooling capacity between

86

the simulation and experimental data
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