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A Study on the Heat Transfer Characteristics of a Rolled Roller
with an Improved Inner Flow

Y. J. Han-S. W. Bae - J. H. Lee - H. G. Choi - C. Oh

Abstract : The separation of metal chips from a roller is a very important problem in the performance
of a food pulverizer because the metal fragments contaminate the pulverized food powder. It was
reported that the metal chip separation is facilitated as the temperature of a roller increases from other
previous studies, which means that the surface temperature of a roller is a key factor of the metal chip
separation. This study is performed to reduce the separation of metal chips from a roller in a pulverizing
process. We changed the design parameters such as a surface shape of a roller, a cooling temperature,
and a cooling water flowrate for the cooling of a roller. From the experiments, it was found that the
changes of the design parameters greatly increased the heat transfer efficiency, which resulted eventually
in the reduction of the separation of metal chips from a roller.
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Fig. 1 Schematic of experimental apparatus
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Fig. 2 Photo of experimental apparatus
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Table 1 Experimental conditions

Condition Range

Ta. (T) 30 50 80
T (T) 10 15 20
Q (m’h) 45 68 90
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Fig. 4 Distribution of cooling rate in the roller
1500
i —8— R,
- o R.
1200
L V,:20mis
T,:30°%
Q,:46m’h
isoo—
v | e
I "’\‘\'.5\\ .
600 [ T
- g
[ 1 . e
300 16 15 2
T, (c)

Fig. 5 Effect on cooling temperature on heat flux
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Fig. 6 Effect on cooling brine flow rate on heat
flux
4500
4000 - o
s oA
3500 - o
. - g //
3000 Ry
2500 F . ///
ETTE Ry
F - Z/
o200 S
i e ——- R,
1500 - o e Ry
o ‘1'/ -~
1000 |- // V,:20 mis
r o T,:10%
500 Q, :45 m'ih
o:llllllAllllllAJLL|lIllllllllll
30 40 50_ 60 70 80
T.(%)

Fig. 7 Effect on heating temperature of roller on
heat flux
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