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Heat Transfer Characteristics of Fin-Tube Heat Exchanger using Two-Port Tube of

Small Inner Diameter by Mechanical Expansion
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Abstract The fin and tube heat exchanger using a two-port tube has in air-conditioner heat exchanger because heat transfer

performance. This study investigates the feasibility of a fin and tube heat exchanger using two-port copper tube by mechanical

expansion. The optimum size of the tube-expanding bullet for the heat exchanger using two-port tube was through numerical

calculation. The heat exchanger using a two-port tube was fabricated by mechanical expansion, and the heat exchanger

performance was evaluated condensation and evaporation experiments. Compared to the heat exchanger of a conventional

circular tube, the pressure drop per unit length of the heat exchanger with a two-port tube decreased. Compared to the

heat exchanger using a conventional circular tube, the overall heat transfer coefficient of heat exchanger with a two-port

tube increased up to 13% in the case of condensation, and up to 25% in the case of evaporation. The two-port tube heat

exchanger outperforms conventional heat exchanger for air conditioner with a inner grooved circular tube.

Key words Heat exchanger(& 3 $}+7]), Two-port tube of small inner diameter($17Z A7 3}), Tube expanding(ZH3h),
Heat transfer coefficient(8 @A), Pressure drop(= 73})
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Fig. 1 Cross sectional view of two-port tube.
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Fig. 2 Schematic diagram of calculation model.
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Table 1 Material properties
Structure Tube Fin
Material Copper Aluminium
Young’s Modulus [MPa] 110,000 70,000
Poisson’s ratio 0.3 0.3

Table 2 Configurations of two-port tube

Outer diameter [mm] 5.0
Tube -
Wall thickness [mm] 0.2
Fi Hole diameter [mm)] 5.2
in
Fin thickness [mm)] 0.095
Bullet Outer diameter [mm] 4.76~4.91
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Fig. 3 Cross section of tube after expansion.

1.05 mm 1.24 mm Table 3 Specification of tested heat exchanger
‘ Conventional New
Size[mm] 300x245%25.4
mber of
I?rl(l)wzirar?w:;::)s 212 220
Number of circuits 1 1, 2
Type Inner grooved Smooth, two-port
Tube Diamete.r[mm] 7.0 5.0
Wa“[ilrlr‘:]kness 0.23 0.20
Pitch[mm] 1.2 1.2
(a) 4.76 mm (b) 4.85 mm (c) 491 mm Fin  Thickness[mm] 0.095 0.095
Fig. 4 Cross section of fin after expansion. Type Resin coated slit
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Fig. 5 Path pattern of heat exchanger.
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Fig. 6 Test apparatus for heat exchanger.

ek STAkolol] AR o] Q). dw gk
5 shRSol ZH2E 37131 7 (air sampler)
a7 AR ST AT
= 5 25 FAs5 &= TR 79 s
%‘Oﬂl_ %H(Slrroco fan)o] @i]E]Cﬂ F7IMETRE F7)

ol

& %EﬂﬂOﬂi«l ‘/@UH ET} A= 4571, &

= [e)

AR, $F7), BFWHE, TRV, FAY), FHAR
TdEoQlrh. WS R {2 E F3f Yo
9L 48l SHE Fa Yo LE2 xddto]
Yujul e Fate] T Ulol AAE AdE Ay
of -2 WviE Fasisith dav)e] o 2 &
Toll= Wuje] ex 9 tES =H4ar] 9% 25
<F .

HEZgoll = AHAFH LA £10 kPa)Z,
W28 Coriolis?) A S 3A|(B % +0.2%), ZH-9]
3‘:7*4011” A28 WA ZA (P00, Class A, A%

+0.02 K)Z o] &3}tk 379 AFFHLe =EHd39
Xé ko] SAXIEASH, AE £0.1 kPa)ZH-E 7]
s o=
AE g sy *7]9} Wrl(R4102)2] AlEZA
3 Table 49} 71‘:} Al T2 FI] -5l A, Wl
5, YE(ES), FEE(ED7t HEs Fgun s
%oH %UHOBL ZX* Jatm a3t

(© SAREK

o
o
oo
%
rio_u
e
ofll
e
=

i

719 NA G o3 ALEEA

ot

Table 4 Test conditions of heat exchanger performance

Condenser  Evaporator

o Dry/Wet bulb[TC] 20/15 27/19
Air side - -
Air velocity[m/s] 0.8, 1.2, 1.6 1.5, 2.0, 2.5
Temperature[ C] 45 7.5
Inlet temp.[TC] 70 -
Refrigerant .
side Inlet quality - 0.2
Outlet SC[T] 5 -
Outlet SH[C] - 5
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Fig. 7 Refrigerant pressure drop of tested heat exchanger.
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Fig. 8 Overall heat transfer coefficient of tested heat

exchanger.
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