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Jts 2H3I= mEL7|), Liquid viscosity (K| M=),

To monitor the stirring state by on-line estimation of liquid viscosity instead of stopping the stirring process and measuring
the viscosity using viscometer, a basic study clarifying the effect of stirring conditions was carried out. For this purpose, the
relationship between liquid viscosity and the stirring conditions, such as stirring torque, stirring speed, the duty ratio of
PWM, impeller and beaker type, and the blade position in the beaker was analyzed. The second-order relationship
between the stirring speed and torque, the linear relationship between viscosity and torque, and the linear relationship
between duty ratio of PWM and stirring speed were observed, thereby indicating that the liquid viscosity could be estimated
by an experimental formula based on the duty ratio and the stirring speed. In addition, the type of impeller and beaker was
identified using the magnetic field inside impeller and RFID technology. For reducing the error in calculating the liquid
viscosity, the employment of an impeller blade with a large rotational resistance and stirring with the blade at the center

zone of the beaker were found to be necessary.

1. M2
ARE7| (Stirreryi= HE=7F ohE F 7HA] o) o] it &
A& dtdsH ERAIAT = HHlE Eeteh 23 At
U abef2bA] kRl (stirring bar) 5 o8] 7FA] LRE 7R
[e]

i
)

7F ARE 58] o] A =de EE] s @
REA S 2 Fig. 13} o] thefdh o] Sdol=8 7 dHg
5 SAAA S ERthe o=y war]E o83k

SHFEY wwt7] 2 Foll= &5 So] Hrerh HA i
sotal, g2 R Yoke Ao =EReA Elsof sk
7t ALk ol flsl AA AHIR ARATE AlEE 4 9=
YT e wnk 3y Foll wRIE A ML AA9

Copyright © The Korean Society for Precision Engineering

Manuscript received: March 13, 2020 / Revised: June 4, 2020 / Accepted: July 20, 2020

ARE A slo] Ag HEAZ ol g3lel AEE S F 2
£ Aol mYsH) e A9 WS A4 Ak Aol
Jei} oloh 2 A9le g WARE B oket HEES
She ok Avpoz AT AWE Ao B4, seta Al
7 £5 %91 ST gk S Uk

A kAol £ 5 WAlo) ES BeHoR &
3 Bado] YA Ha7kK 1 ojw o) A )Y A
5 HE 24 /)5S 28 WIS FRSHIE Ralyk Tec
7k 20184ef ol el dof Eele] A 1R A 719 KA

ofs

o

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/
3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



660 / September 2020

- !

Impeller

Overhead stirrer blade

Fig. 1 Overhead stirrer, impeller and blade
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Fig. 4 Relationship among stirring speed, torque, and liquid
viscosity
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