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Abstract

In this study, experimental results of the nucleate boling of wire-wrapped tubes are provided.
Both water and R-113 were boiled. Solid stainless steel wires, stranded copper wires and stranded
nylon wires were tested. Solid stainless wire is effective to enhance the boiling of water. The
performance is approximately the same(or slightly better at certain conditions) as that of
GEWA-T tubes. For the test range of wire diameter 0.6 mm< ¢ <2.6 mm, the optimum gap width
increases as the wire diameter increases. The maximum heat transfer coefficient was obtained for
the 1.0 mm diameter wire, and it is 1.6 times larger than that of the GEWA-T at the heat flux of
20 kW /m?. Solid stainless wire is also effective to enhance the boling of R-113 at low heat fluxes.
The performance of the wire-wrapped tube approaches that of GEWA-T. At high heat fluxes,
however, the enhancement decreases. The reason may be attributed to the cavity shape and the
high wettability of the refrigerants. stranded copper or nylon wire is effective to enhance the
boiling of R-113. The performance is approximately the same(or slightly better) as that of
GEWA-T tubes. Maximum heat transfer was obtained for the stranded nylon wire, and it is
approximately 1.4 times larger than that for the GEWA-T at the heat flux of 20 kW/m?2 The
reason may be attributed to the favorable thermal environment in the restricted regions formed
by twisted wires.
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Table 1 Enhancement ratio of . wire-wrapped
tubes in water

Material | Dia. | Gap 5 20 45
mm | mm |kW/m?kW/m?kW/m?

06 | 005 | 47 29 2.0

06 } 0.1 6.8 35 2.3

06 | 0.2 11 062 | 0.62

10 | 0.05 | 76 34 21

1.0 | 0.1 5.2 4.1 3.1

10 | 0.2 13 0.84 0.84

10 | 04 11 0.81 0.78

14 | 0.05 [ 0.69 0.34 0.18

14 | 01 55 24 1.5

14 | 0.2 6.1 29 1.7

14 | 03 2.1 1.2 1.0

Stainless
14 | 04 19 11 1.0

steel
20 ] 01 1.1 0.3 0.2
20 | 0.2 6.3 35 1.6
20 | 03 238 1.9 15
20 | 04 15 1.2 1.2
20 ] 05 1.6 1.4 0.93
20 | 06 14 1.0 1.0
26 | 01 068 | 029 | 0.24
26 | 02 9.1 35 2.1
26 | 03 3.5 1.9 15
26 | 04 2.1 1.2 1.1
26 | 06 14 094 | 096

GEWA-T 035 | 39 2.6 2.4

1241

Fedl o] e & AT stejoj el A
BohEs o7k 2A Jehd gld, z#u GEWA-T
o} sfojo]Felqats Ao PAo] tt2mz FAA
o vEele g4 Fst gisa Aksich Fig.
102 sfolol¥olztel Alxo] GEWA-Te} F4131A
4 Fd U A(AA 1.0mme H$)e BodF
22

ol g SfolojEolite APA e Table 1
o] Z2zlv](enhancement ratio) 84 uethd glo},
Exvl&d FolA Aol A sfolo] gl Hae
AALASF vz Fgxco, Tablele AHF
20 kW/m%ll 4} 27 1.0mm, $}ojo] 7b4 0.1mm
o] sfoloj ¥l e dALA 47 GEWA-Te 9A
A Foll wlsle] oF 1.6v] o & HojFol

(2) R-113: Fig. 11o] H7o] 2.6mme] £s)ql
#le stolol g AR R-1139) AYAFAS} veh
gt =3 Hekst GEWA-T zA&s Jeht Qo
Fig. 112 A E37H53] $e dfselA) &4
& 2dFch AfE 10kW/m?el4 spolo] o]
F-& GEWA-TY Ao 243k A 9%
of Frhstdd a4 A4FE RAFES} ol 22

AFe o AAY golol ALEHE we= F
&t} Schmittles} Starner®: R-113¢] o3t

B S A A 72| (cooper) sto]ol & ZHE Ho] A4
¢ HiEco Hojdcddm nadgic R-1134)
& AgA 37t Table 20 FAvlz4 Jeht gl
o}

47)9) AFHZHE shololgolBhe] Fol WY &

G2EE0 Smooth
1003 CEEEE)
] AAAAA
] +ee| 6{6?
)
Sojefslek
ueln G
E 10“E
Z ]
o

Stainless

Solid Wire

d=2.6 mm
O R-113

T

l 10
Tw=Tant °c)

Fig. 11 Boiling performance of the stainless steel wire
wrapped tube (R-113, d=2.6 mm)



1142

Table 2 Enhancement ratio of wire-wrapped
tubes in R-113

Material | Dia. | Gap 5 20
mm | mm |kW/m?kW/m?kW/m?

06 | 02 1.0 1.0 0.97
10 | 0.2 15 15 1.3
14 | 0.2 2.2 2.0 15
14 | 03 21 12 1.0
14 | 04 19 11 1.0
20 | 0.2 24 19 11
Stainless 26 | 01 25 11 0.55
steel 26 | 0.2 16 11 10
26 | 03 15 1.2 1.1

26 | 04 14 13 12
26 | 05 20 1.7 14
26 | 06 17 1.5 1.3
26 | 07 1.2 1.2 1.2
26 | 08 13 12 13
04 | 00 4.0 21 15

Stranded

04 | 0.2 1.7 1.2 1.1
copper

1.2 | 0.0 4.7 2.7 1.8

1.0 | 0.1 39 25 0.8
Stranded

1.0 | 0.2 5.0 33 2.2
nylon

1.0 | 0.6 34 2.3 1.6
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