KxXc—19

FEZEMREDREEX REARERNE) ARBAREBESE
Wk 24 4 5 A 15 HHUE

MRS . 27101

MERIER : EFHAE B)

22 HEARYT - 2009~2011

EEEE: 21760158

MREESL (F130) RURAAWREATESHH R EEROSHRELICR (T =T 5EH A&
VBB R EMR

HEERREL (F30) Heat transfer enhancement at condensation from mixtures of steam and
non-condensable gases onto horizontal tubes

HERKRE
3t #&— (INOUE KOICHI)
EAMAILKE - EFRETEE - A5
MZEEES : 70380574

WHIERLRORE (F130)

AAHAREVE SN B 1 D 2R5 — NGB 0 ARG R OEEE M =R & £ DIsBMetE TS
UWNVTEBRAYICIRA U 7o ARBVE 1T AT 8 2 AW T2 ERIC L0 B e Bzt 2 B & nic L
- E T EBRO RN EE g CRIE & 7 25 BVE L7 BV T DB K3 W56 OB E R &
7 4 U EEC K DARBMRE DA IMEIC OW TERIICIA L7z, LLEORFHZ XV, RNEEE
A — 7K 2 U0 5 KRR s O i PEREA LIS B IR ARV E T IE OS2 T T, 2 < 0f
B a5 Z LIS TEI.

WFTERER OB (5230) -

Fundamental knowledge of condensation from steam-air mixtures onto a single horizontal copper tube
was experimentally studied by using a horizontal copper tube. The effect of condensate dripped from
upper tubes on the condensation heat transfer was also investigated. Several methods for heat transfer
augmentation, e.g. water-repellent finishing, finned tubes and mini-tubes, were tested and the efficient
knowledge for the development of high-performance condensers adopted in the future power plant had
been developed.
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(1) Blower (2) Preheater (3) Saturator (4) Superheater
(5) Honeycomb and Screen (6) Test section and test
tube (7) Drain tank (8) Electronic balance (9) Cooling
water pump (10) Mixing chamber (11) Cooling water
tank (12) Chiller unit F:Flowmeter w:Hygrometer

Fig.1 Experimental apparatus
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Fig.2  Test section for single bare tube

Experiment

Table 1 Experimental condition.

Reynolds number of | Re=296-805
steam-air mixture

Steam mass fraction of | w,=0.21-0.51
steam-air mixture
Temperature of | T,=68.6-87.5°C
steam-air mixture
Steam  superheat  of | ATs=T,-T,;,=0.1-1.2K
steam-air mixture
Temperature difference | AT=T,-T=49.8-54.9K

between steam-air

mixture and tube outer

surface

Cooling water | AT ,,=0.6-2.0K

temperature rise

Fig.3 Condensate on the tube during dropwise

condensation.
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Fig. 4 Effect of Re, w, and condensation
mode on heat transfer.
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Fig. 5 Effect of 1/wand condensation mode
on mass transfer.
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Fig. 6 Distribution of measured tube wall
temperature.
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Fig. 7 Distribution of evaluated local heat
transfer coefficients on the outer tube

wall.
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Fig. 8 Effect of water flow rate dripped from
upper tube on total heat transfer rate.
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Fig. 9 Effect of fin pitch on total heat transfer
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Fig. 10 Effect of condensation mode on heat
transfer rate in the experiments of
mini-tubes.
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