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A Study on the Helically Coiled Heat Exchanger of

Small Diameter Tubes
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Abstract

In order to develop the compact and flexible heat exchangers, we made the helically coiled heat
exchangers. They can be manufactured with small diameter copper tubes without the need for fins;
inner diameter=1.0 mm, straight tube length=1.5 m. The experiments were carried out with the
following conditions; evaporation pressure=0.6 MPa, air velocity=0.7~1.7 m/s, and working fluid=R-22.
Pressure drop and heat transfer coefficient of heat exchangers were experimented according to the air
velocity. The results of heat transfer coefficient show a 35% beneficial increase for these heat
exchangers over the other lovered fin-tube heat exchangers. A cooling capacity of about 3 kW was
obtained with an air velocity of 1.5 m/s. The distribution header has also been designed for efficient
distribution of refrigerant flow.
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Fig. 1 Schematic diagram of a branch tube
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Fig. 2 Schematic diagram of the helically coiled

tube heat exchanger
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Table 1 Dimension of helically coiled heat
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1. Compressor 2. Oil separator

3. Condenser 4. Receiver

5. Dryer & Filter 6. Strainer

7. Mass flow meter 8. Expansion valve
9. Heat exchanger 10. Sight glass

11. Blower 12. Inverter

Fig. § Schematic diagram of the experimental

apparatus

22 dE #x
2 A9 Agd "z 2AY Gusl
degat 4 GALENS 48] A Y
Aol MFwZ Fig 50 JERRATE A H
AA Yl 3] 2 (refrigerant loop) 9}  FE 2 2] (wind
-tunnel setup)¥ FAHEHT Wl = gt 7]
2 oW AelER A el gow, Wil ¢
](1)0“*‘] e, astel #EFR jHEE i‘?;,
FEH7NDE AAUA WE7Fiz Felddol ¢
718 Fgsn, FFRYudiviai: &5 7(3) A
Wzteol o &AL Wzt Aee] Wl
£ AN AL eholol&AElS)
2EIU6)E AH, AAFFATNE FH
W oEmeel 3Asn, APAR®E AH
g gags B3y F 4w g9d w
AY ARBAOAH FRHol AFANE A &
ek Yuisle Fafe dusy] 4 Y
Xll&ﬁﬂ#oﬂ ¢095 mm T8¢ A4 FFstglo

DPI-260)5 M A

3|
TEAAT FE7ADSG Q)

Table 2 Test conditions

Working fluid R-22
Air velocity (m/s) 0.7~1.7
Inlet air temperature (C) 25~28
Evaporation temperature (C) 5
Superheat () 6~8
Evaporation pressure (MPa) 0.6
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