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Abstract — The influence of the central axis and the strut supporting the helical ribbon was investigated in a helical
ribbon impeller mixing tank through experiments and visualization. As a result, the strut, which is in the transverse
direction, turned out to have a significant adverse effect on the mixing performance such as the occurrence of incomplete
mixing region from the change of the liquid level. In contrast, the central axis, which in the longitudinal direction, did

not show much adverse effects.
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Fig. 1. Photograph of helical ribbon impeller type A, B and C.

Table 1. Experimental conditions

Re [-] p [Pas] N[s']
(@) 10 18 0.1617
(b) 5 3.8 0.65
© 1 9.1 0.3
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Fig. 2. Power diagram of helical ribbon.
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Fig. 3. Effect of non-dimensional mixing time on liquid depth.

Korean Chem. Eng. Res., Vol. 60, No. 3, August, 2022



470

Fig. 4. Streak line of type A, B and C (Re=5, H/D=1.1).
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Nomenclature

D : vessel diameter [m]
WolET), 3 .
= _ _ L d : impeller diameter [m]
Takata 5[6}> 352 ot &e] Avh= AS FAleA o] e - - liquid depth [m]
AIAIBFAIL, Martin 5 [8] 73] AlE#old oz dejd 2] o
[5he A Eelo] 53 Aol 7|olakthL SO} B A3el h : height of impeller blade [m]
2R 5R= . 3 3] A
! o_]‘c somR e ] ‘_rjb‘ shao, & Adeine N : impeller rotational speed [s™']
THEFY F77E ERA Tl A9 YIS FA Agkar, AESE 345
B N T NP : power number (=P/pn’d’) [-]
270 ot BL VA E R0 % ersth, e FFAQ oS .
_ o i . np : number of impeller blade [-]
S)8) ARl Tig A 9] SR np R B3 2] .
HE] kR 9] SEAFE 1] 98] SR I8 P : power consumption [W]
g = =0 §| .
I erlE e TEEUR = Re : impeller Reynolds number (nd’p/p) [-]
A58
< T : shaft torque [N-m]
Fig. 4ol 227 2] 44 type A, B, C2| F2 SE 2] 7}A] , . .
- - . ‘_ ‘_ _ t : impeller rotational period [-]
st Aaks vebllth £ 2710lls 2ES 0] {1 type BolAM & m - mixing time [s]
Aalo] whzA| wHkE Hlete] ERshs 510 wnE AEElo of RS
_ e N B n : liquid viscosity [Pa‘s]
Fe s] & olv v T S ARLelA Kol 2 o . 3
~ 1 = p : liquid density [kg'm™]
2 oAl 34 F7)7F =200 AAY, type BS} type CollA €]
f 21 aelo] A9 fAtelA YeRFE 20 2R E, F45 2 o
F7E B Ak E JFE WA A g RO B a
s o] =12 2021 FoFthsha sl o] Ao s Sa)
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