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Axial Flow Impeller “WINGSTIR” Newly Developed
for Mixing of Low Viscosity Liquid
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In November 1995, Shinko-Pantec had newly developed an axial flow impeller, WINGSTIR, to
reduce impeller power and shaft size in mixing of low viscosity liquids. Under the condition of
equal impeller power, equal speed and equal shaft torque, WINGSTIR’s pumping flow rate is as
much as 125% of a propeller’s. When used in liquid blending and solid particle suspension,
WINGSTIR was observed to save 4/5 of the impeller power that the pitched blade paddle impeller
required, as well as to reduce its shaft torque to 1/3 of the pitched blade paddle impeller’s.
WINGSTIR also has a feature that it can be easily manufactured from a bench-scale impeller to a
custom-made, commercial-scale impeller as keeping its shape precisely same, which is crucial to

keep its flow characteristics in scale-up. WINGSTIR is available in the market.
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Axial flow impeller

Low viscosity mixing
Liquid blending

Solid particle suspension.
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Photo. 1 New axial flow impeller, WINGSTIR
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Fig. 1 Comparison of pumping flow rate under equal power and equal torque conditions
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Fig. 2 Pumping flow rate vs. pitch angle
at the radial position where the
blades become widest. (equal power
and equal torque condition)
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Table 1 Impeller power and torque at which the mix-
ing time became 10sec. ( ¢ 400mm tank contain-
ing 50Lt of water)

Impeller Speed Power Torque
WINGSTIR 122 rpm 81W/r*  0.63Nm/nf
HYDROFOIL 150 rpm 155W/®  0.99Nm/n'
45° PITCHED 192rpm  37.1W/m*  1.84 Nm/n'
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Fig. 3 Pumping flow rate vs. radial
position of the widest portion
in blades. (equal power and
equal torque condition)
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Pumping flow rate vs.
pitch angle at radially
inmost portion of blades
(equal power and equal
torque condition)
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Table 2 Impeller power and torque required for sus-
pending solid particles. ( ¢ 400mm tank, 50Lt,
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150 # m glass beads 9.8wt%)

Particle concentration near the liquid surface [wt%)

DEOFNFNIIDOWT, HEREEL S 2 HEE & EE Impeller Speed Power Torque
EEE TONTREOBRBEHNL, HMREHRUIRT, ] ]
WH CORTFREPHEAARECEST I —2Ekg  WINGSTIR - 2%5rpm - 124W/ut - 4.0Nm/n
EREED, T4 Y TAY —CHIN0S KW/ OBFTH  pRopRLLER  3%5rpm 288 W/m  7.3Nm/m
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Fig. 5 Particle concentration near the liquid surface vs. impeller power
( ¢ 400mm tank, 50Lt, 150 # m glass beads 9.8wt%, O.B. shows the off-bottom condition of each impeller.)
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Table 3 Agitators for a 50m’ slurry storage tank

Impeller power  [kW/m?]

Agitat Electricit
Impeller Dia. Speed Motor grator setmenty
cost cost/year
45° PITCHED 1.2m 120rpm o0kW 5.3 2.5
PROPELLER 1.4m 112rpm 22kW 4.0 1.0*
WINGSTIR 1.5m 86rpm 11kwW 3.0 0.5

*taken as unit of cost
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