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Heat Transfer Characteristics of Direct Contact
Heat Exchanger Using Solar Energy
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Abstract

In the present study, the spray column type of direct contact heat
exchangers are studied experimentally to analyze heat transfer characteristics
for solar energy utilization.

These experiments are carried out in the line of solar heating system,
major results are as follows ;

1) the flow and aspect of working fluid drop for maxium heat transfer
2) efficiency and volumetric heat transfer coefficient of D. C. H. X. with
a heavier working fluid are higher than those of D. C. H. X. with

a lighter working fluid

1. A&

A2E dAdAdezA e fEE o]&e FHYA T FFEAL A4
5ol 24 % F4H3 gley, 71E9 ol§rle B qIFda fE3}A o
€3l Wedol 273 Yo

Be AYTAY Fol87l7le €8 HIE clSA2HdN duBrie BT
Holg, o] du@7|Y ¥ FALH TELEHE FYY 8FHE B, HE
dolu A, HdsH 22 AL E4¢ FESHA olf3d= dudrl= 42 4
T7F B3] APFTA APFFY n@rlod.

AEds APAEZY dadrie ¥9xrt 948 884 (immiscible) ¥ FHE
HFFRE F3AA, £84 F #3471 4A-94 32 A HAE3}oq u@s
€t H9E FFE o] B¢ AHEAY Fad) FInPY E44F QT F
Slol AA Ax¥e] AEE] "¢ AAR 7E T Fu@rld HE FA
o 371F A ¥ F 2 1THEY JE LEAAME ZFo] 7Hs3i
T 71E HH €n@rldMY GAER 74, 2AY HA, Uy 4AEH A

_78..



ZE AAY & Ao /A2 & A Ao AT HRL /A L4 AT ’ﬂzdzd
Z du@rlE oy FHAE ERsn BEA2Y ALHS BfRAR U
AA & doua] HFAAY T & =3 Hu gk
AqEol&E A% APHEZ dudrieF 7/ME BHHon F8% Eole
AR (Spray comummel® AA B A}y pHAPoew AAFH clyo] Holy

A

2 A7 Zae wede ol¥ Wude $ALY AWHE Lnuly
FIEWe SReEde 2Astd 48sE

2. 438 2 U¥

A HFENEd HES A8 HFE JENE ALS (Fig. DI go)
Ao Aol ot s2E FASAD

2d 9ARE L% 47X Hx2 JYYIEE %E%}*H‘% %, 2Rl
&, 8712, dAFT S FHRAT =Y, 2ALE S 53 de4Fe 58
o dARE ERRAn, EALF N Fujna E%?&"‘*—J dAEe 73S =3

3ty dHE T

(a)

(b)
(Fig. ) 43739 M=

ZPYAL F8 ELALLS (Fig. 2olAetgo] A7t g 9z &

_79._



SHgE a2 X gAlglel A9 M¥Hoz HAHE ¢ £ Atk

HAE 53 d&AdASFE P B3 duA R0z BE A& o
o, HHgo] 2R FFUMAIN FAL F¥ E&4A+7 0126 Keal/minT
2 7tele 7A99 01321 Keal/minCHEY H2AE <+ Utk

(Fig. 3)# (Fig. 4 375 a9d Ad2 N FAFuidrt 8 7y
¢ A5 FAL A% Y dAET EduiAY [IET 2%, FEYaJ
25 E YedAolct XY sl FAEude EXRG HFo] Yol £E¥9a
PT =7 oy FEuHa x4 =Y, ERG FAE ZEUAE
N EAAS RAgFET AYGPFo] o]FoA olFe 2xXE F HE EF 1T
WE a2tz gith
AE AP 2§ AHIAGAFs AFuA FALE B9 9B 2
, Gngyl EEE AL AU 82%=, /M¥E A 3%ED 22E RdE

4. A&

ZEoj A7t QARG 78 A FALE Aol dE AdA HEE A
g3lzolM A¥F An, FAFAA7 e B AF dALAFE 1848 x
10-3w/cm3TC, E&& 73% °lZ AL A$<E 0128 x 10-2w/cm3TC, E&&
2%z AFuiArl AL A7 2o £ Ao vdepgd. ey, A HE
Al A¥ZAF] B 1ASEYE FEE E€ AHEHE 2359 AEHH, § A
g AHE3 AHEexd mEl JdYseld 4 glon 9 dEFFge o)L M
9 71FE AAE Yt

Rk |

5.

u}rl_v‘

D 24Y 9], 1994, “BhFE <8-S AT APAZY -4 afr] 547,
W@ 1A =&, A16A@ M12E, pp. 3276~3286.

2) 83 9}, 1993, “Development of Direct Contact Heat Exchangers for Solar
Energy Utilization”, ISES, Vol. 1. Budapest Hungary.

3) Raina, G.K. 5, 1986, “Direct Contact Heat Transfer with Pahase Change
Bubble Growth and Collapse”, The Canadian J. of chamical Eng., Vol. 64,
pp. 39~98

4) Letan, R. &, 1968, “The Mechanism of Heat TRansfer in Spray-Coulumn
Heat Exchang”, AIChE, Vol. 14, No. 3, pp. 398~405



- Deg. € ez
40 ss 1200
a 50 - m T

Pry ’?/&'\-’\\ 's.\;—moo
L e "N \:
pry- f \ N I
3 /\ —~ 800
s 7.7 e '
'ly/ /’,‘:‘:' 0 <
3 - Tosrw(t] 30 =7 . ’_’ﬁ"- N
s —  Tawm) 4 //"--'— N\ oo
—— Tnooor s ,’/“_'_'-" \
;" — Tou -
L - ~ \
J zoz = Tw
----- Tk —{ 400
ZON -; — - wol
15 I' e
© NP U SR SOUPU SN NV PO
15 . S L 9 10 1 12 13 14 15 18
0 1 2 2
(ome Timemour]
(Fig. 2) €<&4 ALE 93 (Fig. 3) A9 Y&F7LxE,
SdzxUe 23] BN &%, YA
(HFFA7L S B9
©e.0) Wy
55 1200
o A f"—\_\
50 = e ]
- J‘/.m‘\‘~*~
-~ n 1000
ar e ;
L Z A
' i 1‘, A
("l l, \s ~\ ~—~{ 800
. AN
4/" - -
G \
N ~—! 600
-——— ‘\—.
— Tow 17
—— T .
..... o L
- \
R e /-
B9 I N S . 20
8 10 ] 2 13 1 15 18

(Fig. 49 g9 Jarex,
Haue] &5 YaAber
(AFHA FALS 39)

~81,



