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A Development of Heat Exchanger by using Small Bore Two-Port Tube
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Abstract The fin and tube type heat exchangers widely used in air conditioners have been developed to improve on the

heat transfer performance and compactness. This study presents the new type of tube for the heat exchanger to improve

the heat transfer performance by increasing the heat transfer area per unit volume in the air-conditioner heat exchanger.

The new type tube can be used for mechanical expansion facility, due to the two-port copper tube. Numerical calculation

shows that the heat exchanger using the two-port copper tube outperforms the conventional heat-exchanger using a circular

copper tube, in terms of the increased heat transfer coefficient and higher pressure drop. The calculation results were

experimentally validated and are in agreement with the experimental results. Compared to the heat exchanger using a

conventional circular tube, the heat exchanger with a two-port tube increased the heat transfer coefficient up to 21%, and

the pressure dropped up to 16%.
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Fig. 1 Cross sectional view of the two-port tube.

Fig. 2 Fin shape of the two-port tube.
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Table 1 Specification of tested heat exchanger

Conventional New
Diameter of fin collar [mm] 7.46 5.2
Transverse tube pitch [mm] 20.4 12'22’0;5'3’
Longitudinal tube pitch [mm)] 12.7 12.7
Number of row [-] 2 2
Fin pitch [mm] 1.2 1.2
Fin thickness [mm] 0.095 0.095
B/A 2 1,23

(© SAREK



2.2 Azt

Fig. 3= B/A = 3%l 45-¢] AA4AHE dugtr]e
G X o] mE B DAL AT (o)t FEAH AP
ArtA ot} @u 2| 7h F7hshe wel dHYAlee
Zropx| oL b E hAshe As o UF Atk &
g FEo] Skt whet dHEAF e Adst e

ol\

0 b Aupee
AAPV I AT dat FE Bee) AT of
& glek. o714 dugle] 4% vnE 918 1)

AIAGE FHFE e 3t o, /AP A2
Fig. 4= Fig. 3914 Q24389 o,/AP 3t&
%o o) A a,/AP gkl Y ]2 e
o]t}

Fig. 40141 & = = A3 o] @A 7} 12.2 mm
3l 497k FAel Amsrlsh Aol FAE a,/AP GG
Ueha Q. mebd AAAAR das) e v
= olddgASFe $AK0R nefdte] 122 mmE

s

m

_O‘L
= o xe
2o e i ot

— - 26
X110 Heat transfer coefficient Airveloc:ity=1.2I m/s
= Airvelocity=1.0 m/s  {24'@
E 100 Air velocity=0.8 m/s 29 g-_‘-
'_; =
= 9
= go| Pressure drop { 185
8 Air velocity=1.2 m/s 162
= 70 >
£ ?
2] yd 14 3
5 60 Air velocity=1.0 m/s 12 c'i
T 50 N 10
% Air velocity=0.8 m/s
40 8
10 15 20

Transverse tube pitch [mm]

Fig. 3 Calculation results for transverse tube pitch.
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Fig. 4 Calculation results of /AP ratio for
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Fig. 5 Calculation results for B/A ratio.
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Fig. 6 Increase rate of heat exchanger performance.
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Fig. 7 Calculation results for air velocity.

(a) Conventional round tube(B/A = 2)
= /Wake ’;
= = =

| RE:]
1.408
128 - —-' .
1182 < -
1024 —
e \ e
0766 y -
£4 e

(b) Two-port tube(B/A = 3)

Fig. 8 Air side flow characteristics of fin.
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Fig. 9 Experimental apparatus.

Table 2 Experimental condition

A Temperature [TC] 20
ir
Velocity [m/s] 1.0, 1.5, 2.0
Temperature [C] 50
Water
Flow rate [ 4 /min] 4, 6, 8, 10
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