540 % K11 BT Vol. 40 No. 1
2022 F2 8 Light Industry Machinery Feb. 2022

(GRS - &it] DOI: 10. 3969/j. issn. 1005-2895.2022. 01. 009

iﬁﬁﬁﬂﬁﬁiﬁ?ﬁﬁfﬁﬂﬁﬁﬂﬁﬁgﬁEﬁ'ﬁ
o, ERE, 2n%

(1..zHXF #M»%rilﬁ"%%, LR RA 214122,
2.HRE THARRARNBEEERARTLER T, L fc@y 214122)

B EATRRERRGAN TG R R ELARTHERL B A ERBEEG®ES RS, RMAR T B ETHER

GG BRI R I Bl R ER A R, O § S Sk AU AR BR e R ek AT B, £
REV MG R A B R, B R EH Y BB AT O, RER ik KK hRAE M3 My Rig

Wi, RER A RERY K, AT RKSG; RETFRGR, RERERG S ), mik REHT X, 4"7]3]#_5_3— %,

BLA A ik Ao B B 4k BT IR AR 0 5 KB KB, MR BRIA AR 2 20 Hra l RARRE . R ARG 2 R 5 A7

HEEL TR R FEZGTRM KKK, ﬁﬁn%/o%ﬁﬁﬁ‘ﬁ}iﬁ B ok it fe AR — F 6 K

X B HBEREBRBGRESERYFEFRNSMNE

& 425 . TQ021. 1 ;TH7 NHERFRRAD A M EHS:1005-2895(2022)01-0050-06

Velocity Zoning Characteristics of Viscous Liquid
Film on Rotary Disk Reactor

SUN Cheng' , WANG Dongxiang'*, JIN Haian'
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Abstract; In order to study the radial velocity zonation characteristics of liquid film on the surface of rotary disk reactor
under different physical properties and operating parameters, an experimental device of rotary disk reactor was built to
measure the radial velocity of liquid film on the surface of rotary disk by laser Doppler velocimeter with glycerin-aqueous
solution as the experimental medium. The experimental results show that with the increase of rotational speed and
kinematic viscosity, the synchronous zone gradually expands to the center of the rotary plate, and the pouring zone and
acceleration zone shrink. With the increase of volume flow, the three zones gradually migrate outward, the pouring zone
and accelerating zone expand, and the synchronous zone shrink. As the casting tube radius increases, the casting area
gradually shrinks and the acceleration area gradually expands, but the synchronization area remains unchanged. The
results indicate that the effects of the rotational speed and kinematic viscosity on the film velocity are roughly same,
while the effects of volume flow and pouring radius are different. The prediction correlation formula of synchronous region
radius was established according to dimensional analysis method. The research results can provide reference for the
design and optimization of rotary disk reactor.

Keywords : rotary disk reactor;liquid film;velocity zoning behavior ; synchronous radius ;dimensional analysis method
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Liquid film flow on surface of rotary disk
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Figure 2 Schematic diagram of

experimental equipment
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Figure 3 Diagram of rotary disk
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Medium parameters
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x1073/

(s (N-m™)

I 40 1 100 3.72 3.382 68.89
I 60 1153 10.80 9.370 67.64
I 80 1 208 60. 10 49.750 65.26
v 85 1 221 109.00 89.270 63.51
\ 90 1235 219.00 177.330 62.08
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Figure 4 Influence of rotational speed on

radial velocity distribution
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Figure 5 Influence of volume flow rate on

radial velocity distribution
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Figure 6 Influence of kinematic viscosity on
radial velocity distribution
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Figure 7 Influence of pouring diameter on

radial velocity distribution
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Figure 8 Experimental and predicted

values of synchronization radius
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