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Abstract

• JET PUMPS ARE DEVICES THAT USE AIR BUBBLES AND ARE WIDELY USED IN 

WASTEWATER TREATMENT PROCESSES.

• THE OBJECTIVE OF THIS WORK IS TO STUDY EXPERIMENTALLY THE 

CHARACTERISTICS OF THE JET PUMP AND THE SIZE OF AIR BUBBLES IN THE  

LABORATORY WATER TANK. 

• THE EFFECT OF FLOW RATE RATIO ON PUMP PERFORMANCE IS 

INVESTIGATED IN ORDER TO HAVE A BETTER UNDERSTANDING ABOUT 

PUMP BEHAVIOR UNDER VARIOUS CONDITIONS, IN ORDER TO DETERMINE 

THE EFFICIENCY OF RECEIVING AIR BUBBLES DIFFERENT SIZES. 

• THIS STUDY WILL HELP IMPROVE AND EXTEND THE USE OF THE JET PUMP IN 

MANY PRACTICAL APPLICATIONS.

•



INTRODUCTION

• AMONG THESE WORKS, INVESTIGATIONS WERE FOCUSED ON BUBBLE SIZE.

• IN THE CURRENT RESEARCH PROJECT WE STUDIED PHENOMENA REGARDING THE 

INFLUENCE OF THE FLOW RATE RATIO IN THE JET PUMP, ON THE SIZE OF THE AIR BUBBLES 

IN THE WATER TANK.

• IN THIS STUDY EXPERIMENTS WERE BASED ON AN IMPROVED CONSTRUCTION OF THE JET 

PUMP. 

• THE EXPERIMENTAL SETUP WAS BUILT IN THE HYDRAULICS LABORATORY OF 

SCE - SHAMOON COLLEGE OF ENGINEERING, IN ISRAEL. 

• THE OBJECTIVES OF THE PRESENT STUDY WERE TO CONSTRUCT A JET PUMP AND DEVICE 

FOR RECEIVING DIFFERENT SIZES OF AIR BUBBLES, AND TO STUDY THE BEHAVIOR OF 

MULTIPHASE WATER FLOW WITH INCLUSION OF AIR FOR DIFFERENT FLOW RATIOS. 

• THE PRESENT STUDY CONTINUES TO DEVELOP OUR PREVIOUS INVESTIGATIONS.



Experimental Apparatus

1. Tank

2. Pump

3. Throttle Valve

4. Flow meter

5. Manometer

6. Jet Pump

7. Throttle Valve

8. Thermo-anemometer

9. Vacuum gauge

10. Pitot tube

11. Pressure sensor

12. Digital canera

Fig. 1. Experimental setup



Experimental Apparatus

Fig. 2. Model of a laboratory rig Fig. 3. Photographs of jet pumps



EXPERIMENTAL RESULTS

Fig. 4. Photographs for typical images of bubbles in the water

for different gas- liquid flow rate ratios



EXPERIMENTAL RESULTS
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Fig. 5. Relation between water flow rate entering through

suction chamber, and the water jet flow rate
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Fig. 6. Relation between flow rate of air through the 

suction nozzle, and water flow rate entering through 

the driving nozzle, for different slope angles of the 

air suction nozzle



EXPERIMENTAL RESULTS

Fig. 7. Relation between air to water flow rates and 

water pressure

0

1

2

3

0 0.1 0.2 0.3 0.4 0.5

B
u
b
b
le

  
m

ea
n
 d

ia
m

et
er

  
(m

m
)

Flow rate  ratio

0.00028 (m³/s)

0.00022 (m³/s)

Fig. 8. Effect of change in flow rate ratio upon 

the mean bubble diameter 



Dimensional Analysis 



ASSUMING THAT THE MEAN DIAMETER OF BUBBLES DEPENDS ON THESE 

GEOMETRIC AND DYNAMIC PARAMETERS, THE FOLLOWING EXPRESSION 

CAN BE WRITTEN:

𝑑𝑏 = 𝑓(𝐿, 𝐵, 𝐻, ℎ, 𝑞𝑎, 𝑄𝑊, 𝜌, 𝜇, 𝑔, 𝐾𝐿𝑎, 𝐷𝑎) (1)

WE APPLIED DIMENSIONAL ANALYSIS TO THESE VARIABLES TO FIND A SET OF

PARAMETERS. THE FOLLOWING DIMENSIONLESS COMPLEXES WILL BE ACHIEVED:

𝑑𝑏
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The mean bubble diameter can be expressed as shown :



EXPERIMENTAL RESULTS

Fig. 9. Flow rate ratio effect upon the bubble retention time in the water



CONCLUSIONS

• THE RESULTS OF EXPERIMENTAL INVESTIGATIONS OF JET PUMPS SITUATED IN A TANK

ARE PRESENTED.

• THE EXPERIMENTS WERE PERFORMED IN A LABORATORY USING DIFFERENT JET

PUMPS.

• THE INFLUENCE OF THE FLOW RATE RATIO IN THE JET PUMP ON THE SIZE OF THE AIR

BUBBLES IS DISCUSSED. 

• THIS WORK DEMONSTRATES THE POSSIBILITY OF USING PHYSICAL MODELS TO STUDY VERY

COMPLICATED EFFECTS IN A JET PUMP, FOR CREATION OF DIFFERENT SIZED AIR BUBBLES

IN THE WATER, AND THEIR RETENTION TIME.


