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Experimental Study of Characteristics on Double Heat Exchange
Pipe Used Separation Type Air—Conditioner
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Abstract : In this study, the ability for the function of double pipe inserted liquid pipe with small diameter in

the gas pipe with large diameter for the circulating of liquid of high temperature and high pressure and low

temperature and low pressure at the same time is presented. And in this double pipe, liquid pipe of high

temperature and pressure is used to connect condenser and expansion valve and gas pipe of low temperature is

used to connect evaporator and compressor.

Also, when liquid refrigerant of high temperature and gas

refrigerant of low temperature is circulated by reversed flow in the double pipe. The contribution of liquid gas

heat exchange pipe is studied by comparison of the effect of heat transfer by temperature difference when

liquid pipe and gas pipe is installed separately.

2l &4 9
AW @ EV] A22FF (kW)
COP : AS AT
G 3 (kg/h)
h  : dgd (kl/keg)
0 EwsE ki
ro %A (kke)
S, - HILE (C)
Sh . 3’4’%‘]5 (OC)
ot At
¢ 7|l
n el Ry,
1.4 =
Yo s —?%6}71 A% HBe YEFERALHY
9 &7, $%7], U], Bun 9 3F B
7171 5& Hi AZst Alo]Fo] o]FAAA 3}

Aed 0 20069 69 13Y, AHE ¢ 20061 109 174
AAZHAAR) : PN e $FHdnF e

E-mail : kjd@tu.ac.kr Tel. 051-620-3537

‘;-l ‘Mﬂ A B2
olg¢ A€ %%olur A% & AA
Hol dntdoz Zojx 1 glth

o wj#e ol il Fo
ZetARt dXFL 5ol et tgYgs
k.

o] wiso] dojAH whEEA g ¥
Aol Z7}sta, AddAE Zd4] 7FA(flash gas)
o] A, FtaFAAE Wl BEol v Fuid
T}, ol¢} 2 Yo dadrd FIY &5
719 gt 227t wWslEo] FA 9 FEol A
&3] | x2] E3AY A2do] EMAsHA &4
go] ¢&7)9 o] FrHT HFHOE A 2H
o] %A% (COP)9) #AE 2H& A B 7.

YE32Ax A o sj#Ee ) Jdoje] A
ol wet 34 slagyg 4oz BRE £ Jo
o, ol HIFEL Wule FF 2 AH, AHERE
U gt Axd”e 538 9 AXFA Fo uEt 3
A BA3 dol7t AR}

E3), @A 7134 2 238 o

ol
H

A5 2ol

_31_



Mo

%719 $%7), iV BEnst 47 dorig
Aurlz shtel $UER T4 dt FAES
719 WiRE Jhed 4E71s $5718 ddse

& g k= wigs e FA7E <
Aske AL A stz wge) Polk HE
MBS el BANE 2 A== v 2
YRR G279 $£7], T2 PARBIL AF
5}%]. ‘ITL]-——aoﬂ MO']HE‘ Z'}' 'IQFI’]E% ﬂés}%

o 1St 9 wEs AL A st w@e D
o= Hugoz BolAx, o5 WEe A A
ToE 2 4% vAA "o

AT A8 1353 ¢ 3% ¢EVS S

A7 AAsE Aoy FUEe Ax B 2
7 ol gA 3 olo) wat Al fUES] A I

A7F Y Ao A Tl dAPoezM T
uy)o} Pgwe st dAsE A7) FUES] A
27t 433 "olx dXgozA FuyHez 1
1ol & wiA AL AL 72 A ol F
wj#e] dolx Aojxm o} FX 9 Al oY
AR BRAE oA g m Y.
E A7 A7)t 2ol Y¥EITZFAY F8
FA7I71E Adse v gl SE71e B8
% AZste e nge & Wi SV 4
718 Adste AL AYY 7t H#E e
2 1¢ 29t A3 AL At skart FAG &
3 ¢ JEE wj@e] AHo] E sk wiHd el
Aggez o] 2 & wHs AYste 2T
TFZ2 3o W@ 7S FFY T Ue TEE
3t} 2glm w9 & Jyuje} AL 7k @n
7} 2% FZA ¥ £33 o), Lxztd 9
3} Odﬂ;:]._,] _-g__\,]._E_ 7]_;_0 o HHJ,]. ol 7],/\}3“4 =: ]
£ AANs dmstel vt dnd A4
ﬂ eEAts} BN Asol AW AP viAE
Jtol W 71z ARE S5 AR Jriui
Mo B A5E dnx Tk

Al

2. 'Hojf uj 2t

2.1 7|& ol &

Fig. 1& #dold(a) 2 A7 A8(b) ollojrel 1
o H#e Ul Aoz olE T Her|e 4
U71g ddste d9r) U $E7|25H 549
aL ¢tel 4 Yozt ZABA AR &%
st AR AU FLURRE FEE A2

Aol 7hx Yulrt e@3ste stagos FRA.

28 oA g 2% dug wig S0 A APH AT

olE Mg A A AzIAZRE L9

7] FUES 34 Hxz shte Axtd =A@
2 AA 53 Zo] 9 T FFE

(a) Liquid and gas pipe of wall type

(b) Liquid and gas pipe of package type
Fig. 1 Photograph of liquid and gas pipe on wall
and package type air-conditioner.
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(b) New pipe equipment

Fig. 3 Schematic diagram of pipe equipment in
separation type air-conditioner.
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Fig. 4 Schematic diagram of pressure-enthalpy.
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2. Condenser 3. Capillary tube

4. Evaporator 5. Double pipe(15.88) 6. Double pipe(19.05)
7. Conventional pipe 8. Thermostatic oven 9. Inverter

10. Refrigerant flow meter 11. Water flow meter

1. Compressor

Fig. 5 Schematic diagram of experimental apparatus.
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Fig. 7 Photograph of overall experimental apparatus.
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Fig. 8 Temperature difference distribution of liquid

and gas pipe on condenser

compressor inlet(refrigerant flow rate 108kg/h)
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10 —@— : Double tube refrigeratnt liquid(6.35)
L —O— : Double tube refrigerant gas(19.05)
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I —4@— : Conventional tube refrigerant liquid(6.35)
8 I —&— : Conventional tube refrigerant gas{15.88)
WPCOINe,

¢ O P WD ‘A‘*““‘A‘JA’L.“"] ALY
i ALY O L LT e d o By S8k A
O U BRI

Temperature(°C)

Refrigerant flow rate : 126kg/h
Pipe tength : 12m

Time(h)
Fig. 9 Temperature difference distribution of liquid
outlet and

and gas pipe on condenser

compressor inlet (refrigerant flow rate 126kg/h)
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Fig. 11 Comparison of cooling capacity(refrigerant
flow rate 126kg/h)

@ ol 549 @

3 4gH A7
4.3 MeAs #st

Fig. 12, 13& 4719 7} &1z w}é A 2
9 AFAFE vehd Aol AsAsE 339

AP o= R iﬁl%ﬁ% 7N1FEoZ 2 (7), (S)E—‘?-Ei
Axketqict.

Fig. 129 W¥ul&3Fo] 108kg/hQl 5ol JolA
B 71& vl nlg Srkx Eung AL wjue
A%} 457 8.1%48% ASASF7E =4 JEbstth
agln A7ra dud A4 uidd] glojde A
Aoz 72w B0l & 19.06mmd A7
15.88mm°ﬂ vE ok 3.4%AE EA UERstt) ol

Ae Arlxs dad A4 viHY A A
JM Jtage] dude o% HIAEY FtE
Yitsdo] Zuisty 7|Sudel] vls] JdFoE
AEAF7 ta F7teke 298 JeEhE AoR
o

Refrigerant flow rate : 108kg/h

cop

i 2 : Conventional tube
1 : Double tube(15.88)

—@- : Double tube(19.05)

0 L L i
0 1 2 3 4

Time(h)

Fig. 12 Comparison of coefficient of performance
(refrigerant flow rate 108kg/h)
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Fig. 13 Comparison of coefficient of performance
(refrigerant flow rate 126kg/h)
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