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Convective Heat Transfer of a Paraffin Slurry in
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ABSTRACT: Aqueous polymer solutions are known to have small pressure reduction. Paraf-
fin slurries are known to have high thermal capacity. Paraffin particles are mixed into an
aqueous polymer solution to make a new heat transfer fluid having high thermal capacity but
low pressure reduction. The heat transfer characteristics of the new slurry was tested in a
circular tube having a constant heat transfer boundary condition. The new slurry was found
to have high Nusselt numbers as well as high thermal capacity and low pressure reduction in
the laminar flow. The trends of the Nusselt numbers along the heating test section were
studied for various heating conditions.
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D :A"Fe #W A3 [m] x AN ERANG FF wgozel Zo] [m]
B d® @AgAS [(Wmk- ] xt o ERLse 1, A1)
ko fAe dAEAS [W/m- Tl
Nu : Nusselt =, 2D/ k alA 22X}
Pr : Prantl &, v/a
g :7tERdAe dvE [W/m'] o fAe UE [kg/m’]
Vo §Ae 9F 4% [m/s] v U A FAld AT HEEH

' SHA
+ Corresponding author ot & &}

Tel.: +82-31-330-6429; fax: +82-31-321-4959
E-mail address: choies@mju.ac.kr b tEE dFAA fAHe §F uigko R 9



1276 . 3%

T2 HF

bo : tEH EFAAM FAY FF WFozd
F2HA HT

be 7GR HAAY FAY FF BFozg

FLHA PF
wi © B RPN @&

1- A.i —_

e AT g4 FAE ML 8N
T 39 #FA9 T2 E4E WA 1
°F ¥ 8 ddE FAHY FLY 54
dutg o fAGSHYI FHAME FHA s

= 73T7} Bk @ d2A AREES PFe
Aztate] Bap P2 HAAREL o
duAG BT g It o
g o7l Y8td 429 wHAL FA)
AF2 949) AARE IFE BHE
2 9 BUE FHe d&Fo) Fow
=7t FA43% 45std 2E U9 ex
A FAANZL F7 ek olg 9] 9
FANAE H2o w@H] zo}
7 AYHA AR ¢ Aok SH9 A&
Aol SdezA Jdodz ¥R + o
Aol Awgste nH YRS Hrhe)
LS ZANE wgo] dTEo

¢
’-\QL‘IOOE!
d'”}mmlm

A

Eé
fo

do

m Sb o o do ob 2 (Z 30
of
mlo

2 (o o
PF By
bo‘t#o:ioﬁ_’
_g_gé

Kasza and Chen& Hgoz wae $a9)
BHHEAS HAAgo2A FA9 IdAGAS
718 AolgE dFE 391, ol AddE
o] §8§8 W Fdo] A & FolT AMd
o2 FE%F SVt 7149387 gEolEe o2&
AR stA A EHI LS Hrlsle dyezA

AR EAE AT dAZ e °B}°Zﬂ°\]
AXNFIE W ntelaR Y& AEIF
A9 FeFA o AT E W) Xﬂ’\]ﬂﬁi
, WFel 2R g oF wye] AEFH o
g A7 Jatd A7 Aeso g
3EAS nfo)lmzzm 73?-:0]] AL AL MCPCM

o2 Jo |o mlo Flt:
)

FE

au

rlo
¥

(micro-encapsulated phase change material)©] 2
Fao, AAZ FAZo 10~200pum FEe ZHol
®ol ATFHolA gton, sFAel v q]%ag:g]
dHgf-Aodie A&7 oz Hol Ik
ol e 549 gam sadd da 03_?
& ¢ v gled, d25d e Hde
oA Y2 BES] Eo BN ROEA
MCPCM vt 71Ae] A@d o] it}
£92%= Jdgedes AW LA
EAAZ Reg2A getd €989 FAbs
*‘*E}E" Ut ERkFACE 22 EFQ
o] gty &elglete & Hololt),
o2 fHAd MCPCMolE, &eolE
AAYA-F BAAIIE EE9 Ao) gFo #¢
g Batdg d77t PdEm, FA gEAsh
olgtE e & F Utk B AT
e Zd9 (polymer)d] ¥ A 3} F(separan-
21008 & £o S8AAH FEAE TE F o7

=2 o

to £ oo e
o,
ool

o dwstedaA JHudas ARG F
e FE&4s ALSFoTHN HIpsr adEg
oy} A3 ut(shear thinning) FAol <a] ¥
Zo] -2 A% gaudAse 2 A B4
71E A0 7wy, o2 dAY fAR ALEE
o] 549& dolr g 3}

21 ¥y dirdNY MEER

2 d7E fd Fig. 13 22 4IAAE A
. & AAE A MR, 1¢E &7,
AR, 2% R by AIRE UE F 3
o7t RE 457, 4E"Ea 2 2 vixolg
2 FAIAA g & A g & 5
AL HEIE obd A IF FAFEFA A
ool HIE AEE Ay BAUAR REE
Y ZAAQ H R JFoz A o
K7l A AlgF-E WAl 3.66mm,
F Zoi7t 12mA 2HUYH2 28Fo2 A
st G LENE AGY NP HR
t €3 d799e nElsd AA Holg 810
mm(x/D=233)2 At AN PR AgH
ol 27te 4ol AAHA I PR 9
Hell @At HAHANT, JHLEE FH S

i



FEAY A

AE FHHAZ 3 dehd e U gded #¢ AT

1277

Compressor Exit air
Pressure controlled
M |4 High-pressure vesser
L 4
Pressure gauge - 1.1 mlong test section made of stainless steel tube |
suery
Pressure sensor
Air Air Water jacke] TS r
tank tank = 11 thermocouples on the surface
Magnatic stirrer | 1 | |
I I o | Tempscan 1000A| ‘
AC outtet E”E g"E b
Ot
Circulatial constant
Temperature bath 0-220Volt 0-50Volt o Sorge
0-114Amp 0 B0 Amp tank
! Variable Fixed
transformer trransformer
N’ N

Fig. 1 Experimental apparatus of convective heat transfer test.
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Table 1 Classified table of heating test condition

Average T;(C) | Average T, (C) | Average power (W) | Number of exp

Water 23.3 47.2 158 31
Separan (1,000 ppm) 232 387 156 19
237 31.8 183 3

23.2 423 364 2

365 447 246 5

Paraffin slurry (12%) 36.3 71 463 9
414 495 245 7

427 586 394 2
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Fig. 2 Fanning friction factor measured for
the 1,000 ppm aqueous solution of se-
paran and the paraffin slurry in the
aqueous solution.
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Fig. 3 Nusselt number measured for the 1,000 ppm aqueous solution of separan and the paraffin

slurry in the aqueous solution.
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