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A Study on Heat Flow Characteristics during Hot Water Extraction Process
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ABSTRACT: Heat flow characteristics during hot water extraction process was studied ex-
perimentally. Data were taken at various outlet port type for the fixed inlet port type, inlet-
outlet temperature differences and mass flow rates. In this study, the temperature distribution
in a storage tank and an outlet temperature were measured to predict a flow pattern in the
storage tank, and a hot water extraction efficiency was analysed with respect to the variables
dominating a extraction process. Experimental results show that the extraction efficlency is
high in a low flow rate in case of using medified distributor I (MDI} as a outlet port type.

Key words: Modified distributor(%=3 &ul#), Thermocline region{2= 719 4), Qutlet port
(2 3), Inlet port(f A T), Hot water extraction efficiency(2+ #Z &1 &)
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Fig. 1 The model of extraction process.
E&E M

WA, e ARG3d 248 fFYMNE F
A AHa—boo)dA AA Fd8 2FAdAE
e T gol yehd 4 At

E,

[
Jy 7o Tum Tuga

= m; Co{ Th— T )i

(1

gz AFE 24 Hae Y& F9A7E
A erE FEAE FERAAlcdoa)e LA
F&38 &Fdvde oET 2o

o
E, = [ 1, Co(Tau= Tl
2}
= mo Cp(Th..,— Tc)tn
AAA, To, Ty & AA €4 2 R 283

3 ¥ @Te} eadl Tyl o wAY ox

ASS WEGoW FETFOIM FAHE wolt

2% AT H@F ol st A Hdoly]

Al d@ dx) FENIANY M2 PRYNE
e o,

E, _ T}T’OC&(T)!,‘,_ Tc)to (3)
E.F h M:'Cp(Th_Tcm)fi

H@elA g4 FY REE(mIG FE &5
B(m,)e d¥AM 2z ge x2Pog Foj
o HAYEA(C,He 2L &g vk wEA
A(3)& g 2ol vetd £ 3o oF
T FEEE(9)01Fn FfEt

(Thm_ Tc)ra
Te T (Ty— Tt )
3. ASER W oy
31 ¥8FEA

AHARE 2IFZQR00L), 25 F3 33 (Rheem
Manufacturing Cop., Model 81V1Z20D;, 22 %
42 (Model C-BGS), ¥4 38 HA(BN0L), 2
1%3 Fad, fFExdwd PVC FE ol X
cHET goz TAS

Z2d2($440mmX H13W0mm)E &4 57
A SO Ut FEE A9 F U=RES FAN
15mmel ord #3 olzmdzm AFEHH &4
2237 24 $9F Wy EFF B4 A
3 Ay gaME 292 R29 d&dE
WX Hop an o]E sjElA FAS 20mmsl
AE%E 22z BdE M, 1 $o SA7A
10mme) Eol&3 vlY Ho|XZ ALgdty FE
3 odAzch

Z2dz sd e F A 30mme ¥
Z gy didden £9% YRR H4
guAs = A4 30mme 2T FETE 43
gl &7 4 mwa T UEE .
olg) 24 f££F9 wole FUFTEREH Hd=x
2AAd g Eeol2 v 3?1 $ & o)},

24 FEEIY YR 0L, ATE 220V,
AYL 375kW, W AL EF2EE BTAY
A4 alBe 9AE 229 24E THE 7 A
EE AFLE2477 H&H Ud SE9329
Lol 200Lel7l @B AYRAA e 27
AALe 248 FEsvlde FEE Lol

FYT 2 FET Ayozd FYTE B2ud
TE ALEER FETFE SeRRRTR 49
A 2oy i3 TA AFLSET,



552 Zd a3l

—
AT v -
hvd »
v i LK
oL . )

H—

53.3 mm H

CceT HST

AT: Auxiliary tank BV: Bypass valve

C: Computer CST: Cold water supply tank
DL: Data logger FM: Flow meter

HST: Hot water supply tank
HTB: High temperature bath
P: Pump 5: Supporter
TP: Thermocouple probe

ST: Storage tank

V: Valve

Fig. 2 Schematic diagram of experimental ap-
paratus.
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Fig. 3 Inlet/Outlet port types.
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Fig. 4 Dimensionless temperature profiles in a
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Fig. 5 Dimensionless temperature profiles in a
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Fig. 6 Dimensionless temperature profiles in a
storage tank for @=8LPM, AT=10C
and r=0.7.
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Fig. 9 Dimensionless temperature profiles in a
storage tank for @=4LPM.
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