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Development of a Bubble-jet-type Air-lift-pump
(Feasibility Test and Performance Prediction)

Michio SADATOMI*, Akimaro KAWAHARA,
Takanao KIMURA and Junichi NAKAO
** Department of Mechanical System Engineering, Graduate School of Science

and Technology at Kumamoto University,
2-39-1 Kurokami, Kumamoto-shi, Kumamoto, 860-8555 Japan

An advanced micro-bubble generator with a spherical body in a flowing water tube was invented
by Sadatomi in 2003. In the present paper, as an industrial application of the micro-bubble generator,
a bubble-jet-type air-lift-pump also invented by Sadatomi in 2005 has been presented together with
the results of its feasibility test. In the test, effects of particles size, submergence ratio (=the riser
length submerged in water divided by the total riser length), and water and air supply rates to the
bubble-jet generator on the pump rerformance have been studied. Yoshinaga-Sato model for
predicting water and particles discharge rates has been modified and tested against the present
experimental data to confirm its validity. The results of such experiments and analyses are reported

in this paper.
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Fig. 1 Micro-bubble generator by Sadatomi “
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Fig. 2 Bubble-jet-type air-lift-pump by Sadatomi
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Table 1 Specifications of test particles

Name | Meandia. | Material |Density] Free fall
(Standard velocity
deviation) mm kgm’ | m/s
SP-01{ 1.21(0.04) | Ceramics | 3761 0.27
SP-02 | 1.94(0.08) Glass 2740 029
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Fig. 3 Test apparatus of bubble-jet-type air-lift-pump
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Fig. 5 Air discharge rate, O, air suction rate, O, vs. water
supply rate to the bubble-jet-generators, Oy,

FA P—HOPLDOESIM R Qs td, WAL
ZERIE: Qg D—EBDSA J1— M DIMUA~IRILTZ 128,
Ou £ 0720 ZORIE Oy OEIINZ L7223 T
B2 7=DT, QeoldolZfk 59 8.5 Umin 82 5 Z & i
Rinot. FORNOBEMOBERL, Q,8me iz
RINY x v MEEEE N DM S 522K KBS
MOEEPREL 72D, ERB AT — O TEIE
TERNOEDTHD.

20 " 1.0
o QoQso o B
E6] Ogg e | 00 08 £
Q191 076 ¢ T e 2 . o
o 12 %ﬁQO?“ 06 &
SP-02 e SN
4 ﬁ.é@" @ 0.2
0 eGP : 0
35 40 45 50 55 60 65
QL/ Y/min

Fig. 6 Water and particles discharge rates, O, and Qg vs.
water supply rate to the generators, (J;; Effects of
submergence ratio
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Fig. 7 Air, water and particles discharge rates, Ogo, Q10 and
Oso vs. water supply rate to the generators, Oy; Effects of

particle type
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Fig. 8 Water and particles discharge rates, Q0 and Qg vs.
air flow rate, O, before and after revision
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Fig. 9 Water, air and total powers, L;, L; and L;vs. air
supply rate to the generators, O, before and after revision
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Fig. 10 Discharge rate of particles, Qs vs. total power, Ly,
before and after revision
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Fig. 11 Comparison of discharge rate of water, Q;, between
experiment and calculation in the revised system
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Fig. 12 Relation among the volume flow rate ratio of the
particles, the discharge rate of air, the particle type and the
submergence ratio in the revised system
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