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Lifter Design for Enhanced Heat Transfer in Rotating Counter-Current
Flow Reactor and Application to One Dimensional Heat Balance Model

Hookyung Lee",

Sangmin Choi™"

ABSTRACT

Rotary kiln reactors are frequently equipped with an axial burner with which solid
burden material is directly heated. Lifters are commonly used along the length of the

system to lift particulate solids and increase
the combustion gas.
reacting through direct contact with the gas

the heat transfer between the solid bed and

The material cascading from the lifters undergoes drying and

stream. In this study, volume distribution of

materials held within lifters was modeled according to the different lifter configuration
and appropriate configuration was used for the design purpose. This was applied to the
one—-dimensional heat balance model of a counter-current flow reactor, which contributes
to the increase of the effective contact surface, and thereby enhances the heat transfer.

Key Words : Rotary Kkiln reactor, Lifter design, Heat transfer, Heat balance model
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g Table 1 Detail of the different segments of the lifters.
= . Segment | Inclination
,‘ S Type Geometry size [m] o

Lifter L) 02 | wn18o
Lifter L) 02 | w150
Lifter L) 0.15 ®1)180
C Ly) 0.07 w2)135
- L) 0.15 | ;) 180
Lifter L) 007 | ) 135
Ls) 0.05 | ws) 90
0.036
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7] e A gzE F4 9 AAFAE AA 0.028 —+— Lifter B
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A5t dar, ol dxY JHHEHLE A Z 00167 :Eﬁ:gm
= ) B k] EI P S es: £ o2
Agato] gy HAA AF uA FYEIH Tt= = 0.008
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DAY FAAE S AT ATE AF Angle of rotation [
A ) - ol o EF Al . . . . .
Eq ﬁiquﬁ ;]f‘%iﬁ “’—};/\}ﬁ g9s ¢ A Fig. 2. Comparison of (a) modeling result in this
&l & S — = hvy . . .
A A7k 2 AFHARA-9] o= 2 2H study with (b) previous modeling result(7].
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C’}jﬂ a4 rEe _O] = el el °"§94 ° 1= Table 2 Considered lifter cases in design system.
%aﬂ 138‘0] :ﬂ—aﬂﬂ\:]— JHEE ﬂi’:ﬂ IHE—Q’] Segment size Inclination
P wE BA 47 wzE ax7o], g Geometry [m] :
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B oAPolA ANE HEE Ayl hE Al A | et | W) 05/04/03) @) 180
AAEEE Ao BgdAAE HdFs8t7] Aa oA
AFollA BolE Al nlustdui7]. g < Lifter L) 0.5/0.4/0.3| @2
TE A7 1mel 98 AzdelA k47 360 B 150/135
A= = e 7 A3 E 3 Table 12 1 ) L) 05/04/03| on) 180
dE ez el de guolth ryexs M L2) w2)
9] 7t RE Z2YWe J|Fom }\]ﬁlql_l:ﬁﬂc}ag: 71 0.4/0.3/0.2/0.1 150/120/90
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Fig. 3. Description of effective contact line (Pes)
and activated bed for proposed lifter geometry.
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Fig. 5. Temperature profile when only convection

was

considered and both convection and

radiation were considered [17].
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Fig. 6. Temperature profile after lifter installation.
(A) and (B) mean radiation-intensive zone and
convection dominant zone, respectively [17].
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