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Transition to lower GWP refrigerants is imperative due to global warming issues, however, the lower GWP
refrigerants tend to have relatively higher flammability. Therefore, reduction of charged amount in air conditioning
system is desired. Compact heat exchanger consisting of multiport flat tubes and corrugated fins is drawing
increasing attention with its smaller inner volume, yet, condensed water easily remains on the surface of the fins,
and the heat transfer performance may deteriorate in the case of wet or frost condition. In this research, a finless
heat exchanger using multiport flat tubes made of aluminum was trial-produced for the purpose of preventing dew
condensation water and molten water at defrosting from remaining. The air side heat transfer performance and
pressure drop of the heat exchanger were experimentally investigated at dry, wet, and frost/defrost conditions, and
compared to conventional fin-tube heat exchanger. Further, we made a new finless heat exchanger using multiport
flat tubes of different shape. Additional experiments were conducted with the new finless heat exchanger, and the
results were similarly examined.
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Table.1 Experimental conditions

Condition Dry Wet Frost
Brine temperature (°C) 40.0 10.0 -55
Brine flow rate (kg/min) 4.0/0.48 40/04 2.0/02
Air inlet temperature (°C) 27.0 27.0 25
Air inlet dew point temp. (°C) 14.6 20.0 2
Air velocity (m/s) 0.5,1.0,15,2.0,2.5,3.0, 2.0
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Fig.9 Experimental results in dry condition about
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Fig.10 Experimental results in wet condition about
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Fig.12 Experimental results in frost condition about

Typel

32 HFERFESAEZAVEATHRBOER

7 4 L AR g Typel & Type2-a,b, =L CE
HlTimFEs 1,2 IO b DI L THEEICEk
WTERER L7 R 2R LT g

F TR COMEE Fig. 13 IR

DT T 75 Type2-b OB ENEEIT Type2-a £ 9
BEVMEZE S TS Z &N EH 50O
1 ELEIR T, Typel OFEREZBZ TNBEZ LRGN 5.
F AR E AWV IZERORERIT Type2-a TR mdisk
TIHIREE A e <, @RFIKIZ /25 & 10%FEEHEFED
M ENR SN, L Type2-b TIHEEIZ» b 5
REMVERBIZIR N LCR Y, g8 AEg 0 F AET 5 Ic iR
T&ERhoTlz.

1600

1400 —e—Type2b
P L e s 25 || —e—Type2-a
£ 1200 e
: == s ||+ Topezb Vel
X 7 .
< 1000 -4 Type2-a+VG1
q —
EJ %AK € 5 | |-m-Tpezorver |
:{ o/ g — = -Type2-a+ VG2
p 600 7o 10 ||—e=Typel
3 400 <
" 200 5 i

0 0 =
0 05 1 15 2 25 3 35 0 05 1 15 2 25 3

air velocity /m-s* air velocity /m-s*

Fig.13 Experimental results in dry condition about
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Fig.14 Experimental results in wet condition about
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By attaching a VG to the
finless heat exchanger Type2,
the SHF increases and the
amount of condensation
decreases.
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Fig.15 Consideration of Condensation amount in wet
condition at Type2
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