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A Study on Flow and Mixing Caracteristics
according to lot Water Extraction
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Abstract

In a hot water extraction process, the flow pattern of upper region in a
storage tank is a major reason of mixing between hot water and cold water.

In this study, the temperature distribution in a storage tank was measured
to predict the flow pattern of upper region, and the degree of stratification
was analysed to the variables dominating a extraction process.

And also, it was found that the degree of stratification improved expecially
in a low flow rate in case of using modified distributor I(MDI} as a outlet

port type.
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Fig. 2 Schematic diagram of experimental apparatus Fig. 1 Definition diagram for

degree of stratification.
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Fig. 4 Dimensionless temperature profiles in a
storage tank for Q=6LPM and AT-20T.

1.0 [
¥
0.9 = =
o - »——//F/” P
s jr/
% 0.8 7
2 7
%
3 074 -
2 .t /
§ /,/,—'/“%/
£ o
Z o
/ .
osit] SRP. |i
e
MDII-2

0.4 et
-6.0 0.102030405060708091.0
Dimensionless Temperature, 8

Fig. 6 Dimensionless temperature profifes in a
storage tank for Q=6LPM and AT-20T.
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Fig. 5 Dimensionless temperature profiles in a

storage tank for Q-6LPM and AT=20T.
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Fig. 7 Dimensionless temperature profiles in a
storage tank for Q=6LPM and AT=20T.
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Fig. 8 Effects of outlet geometries on the degree  Fig. 9 Effects of flow rate on the degree of
of stratification for Q=4LPM and AT=30T. stratification for AT=30C.

T e £ distmibutorgd 1I-1, -2, I B0 & 942 34 A
S B By oA £ distributore] iAol $EQ A distributor [ ©]
HAR27d 248§ 4834 K57 dFolr}

Fig. 9ojAs} Zo] 2432 AWRdqA BAYA &4 FEAZ 17 07 7
A & & A5 & AF 9Yo] AWHYL ¢ 5 Y. 2532 458
°f ARFLTH FdT B4ge] Forz A9 ANFoR W INEL
239 A ¥ 5 U

3y 243% I JiME 2RFY 8LPMI A2 Tr) ul&aye B 4
At ole F FF RFL] F2VSE AVRAgME ABE 942L §
AsAG AYol YALSFE 259 YS9 3 AAPN ) dAKe] F3g
Wol 18 29 FEAD] 0 A/E dFE AL A3t 2z Qg 20
BAWAAN EJ@Yo] FURE 52 g2 4BE 7 AL G 4 U

Fig. 104 71E2X7t S48 495 AZ2459 AAdMs] &
ol 20} 50| B A2EE UYL ¥ 7

ol XAt FVHESE Yol I RAWS L AFL49 AAW
A9 EREYES 2R3 ol

5 3E

2L T4 =PsdAM 259 §ET Y22 ASE T FY¥E F=



474 distributorg ¥ ¥ui¥ widE 52 B2 4 distributor I0] & 5=
&40 §%5¢ Y3 3 thermocline?] X171 &4 = g3 o ¥A ¢
S & 5 AU

1Al —’F$%"‘l Frddare) AFesrode JFEEAT F45 -
% Tr%'g‘)] TrE fﬁ@ 44 distributor & A}%‘Q’ %LT‘ 25 Tl 00:]__‘_04
&3] A '6}04 AASE P dqEo 4E3EE S7HAE & AJH

Hx

Hd
ri

1. H P. Garg, S. C. Mullic and A. K. Bharagava, “ Solar Thermal Energy
Storage ", D. Reidel Publishing Company, pp. 82-128, 1985.

2. T. D. Brumleve, “ Sensible Heat Storage in Liquids ", Sandia Lab.
Energy Report, SLL-73-0263, 1974.

3. S. Kakac, E. Paykoc, Y. Yener, “ Energy Storage System ”, Kluwer
Academy Publishers, pp. 129-161, 1989.

4, dtoly, “ dlgde 453HdF Fdolgd BF AT ", Y AER
AT B 1A, 901A301-345AG, 1992.

5. B. J. Sliwinski, A. R. Mech and T. S. Shih, “ Stratification in Thermal
Storage during Charging ”, Proceedings of the 6th International Heat
Transfer Conference, Toronto, Vol. 4, pp. 149-154, 1978.

6. Hol ', FA4Y . FI9Y, 48 HFE Y 44T I dslo &

SAFEEN BT AFAH A", dFAIA, Vol9No.3,37-43, 1989.

Outlet : S.R. P.

0.9 T ——

08 T Tl R ATt
» 07 { .\ —T:!J t
EOMET % i
% 0.5+ 7 AT=10T
i 11
< 0.4
E 0.3 I \ ‘

0.2 ‘l )" *

0.1 e, .

[} Fig. 10 Effects of temperature difference on the
0 01 02 03 0.4 05 08 0.7 08 05 1 degree of stratification for Q- ALPM.
Dimensioniess Extrsction Time, T



