78
FATNFa—TI L3R HAEARTIHRBOMEER L

Improvement of Heat Exchanger Performance of Air Conditioner by Using Dimple Tube
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High heat exchanger performance in air conditioners is very important to comfortable living and energy saving. We
studied the refrigerant performance in a car heat exchanger with projections (dimples) on its inner walls. Experimental and
analytical results showed that an elliptical dimple is optimum in heat transfer coefficient in for all types of dimple. Heat
transfer coefficient of tubes with elliptical dimples is as twice that of an extruded tube. For a condenser with dimples, heat
transfer increased 15% compared to a current condenser. Comparing an evaporator with dimple tubes and a current

evaporator, heat exchange was the same however a weight of the evaporator with dimple tubes was 10% less than the
current one. This evaporator is applied in a car.
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Current extruded tube and dimple tube

) F4oTNFa-7

ROUOFABILIZ L N 4T T 5,

2.1 Fq4r7NHRRUET DORBRT

R 2 1 BRI L F 2 — 7 D BB TREAMRER £ K 1 Sl %
LB E & £ vz, Kaysand London O #REV I DAL
2EERETRT, X2 Otz SAERASERORRTE, M
VA SV ZAEETRT. BERDF 2 — T OB T, v A
JNZEIRBR L ELEDOBREIC S D, BEEROMKTRIGE
WEETRT, , .
32 F 2 —7TNENGERBEN LA L % 5 KTHREER

(S1: 22 h¥, Pri 752 D)

0.010
[ =
s Ok e %ﬁ}
= "
< 0.0080 _
< 50050 h
#
% 00040
&
S
@ 0.0030
B
IR
X
¥ 9.0020 To4
S LRFEF 2 — 7
0.0015 | N bl o J
10 15 20 30 40 50 60 80100 150 20.0
. LA/ XIve (X103)
F2 #HHLEFEF1—7OHRTEETMTESE HH LR

FF T OBRIGERF BEATEARMIER TEEL &R
R,

Single phase heat transfer coefficient of circular tube with
abrupt contraction entrances
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Single phase heat transfer coefficient around two-dimensional
bodys
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Arrangement of elliptical dimple

HEHEBHF—7

&0, ZHEROBRECHAERE y FEET A —FIZ L2 EE
BBt 2+ £ L 7o, BRFOHREIC L - TSI BnEER,
SERE SRR, WHBRRLFR L 2R&F 21T, B4lR7T2
oy r— FRCH 2 3R L 72,

524> 74 VEINESEEBIRL 2R 8 v 77— FEFI TR
HOG OB R LR T, BT EMRE LERIGE Vina= 2
m/s TEMBL Twd., ZIT VinadRADTE TEREL 72 5#
Thhb.

4> 74 EHITIE, 274 > 7TABRTRIZIIEEI U W
FHBRHIBEIN, BANRBERB)TIHRNAHLHERTE L, &
RUZZRZ 7= FERITIRT 4 > 7N oL eE %, 72
M7 4 > 7NDERF2—7HE THEMFIHTE 22 LHHEL
TE7.

2. 2 EIFTKEFNIZLBTHRE

BTN ZEMERALT 5720, BN ER—DIZHT 4 > 7 0F
K, B THMMBRIBEAIC L 2HRILEZEKL 72,

Meicd > 74 EFIESELRER L7225 » 7 — FEFI TR
LR LT, BATRRERA > 74 v ®HI T3, ZHT4 >
TNERFIZTE B THBORET, BIFERLEBN T 200D

(@anzA > 74 > BIOTEGAOBIH R L, (b)

2R 8 — FEFIDRED T ORTRER % RT.
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Flow visualization results around dimple
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Schematic diagram of experimental apparatus
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Experimental results of condensing mean
heat transfer coefficient and pressure drop
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Overall heat transfer capacity of condenser
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Dimple evaporator
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Experimental results -of boiling mean
heat transfer coefficient and pressure
drop
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