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Abstract 

Hesham Mohamed Emam. Development of the 
axial-flow pump for surface irrigation systems. Unpublished 
Master of Science Thesis, Ain Shams University, Faculty of 
Agriculture, Department of Agricultural Engineering, 2001. 

An axial-flow pump is developed to meet the need of the 
surface irrigation in Egypt (low lift, 3 m or less). Dimensional 
analysis is used to compare the pump mechanical performance for 
the four different types of impeller (three of them were single stage 
and the fourth type was two stages). At 2800 r.p.m shaft speed and 
at the Best Efficiency Point (BEP) the fourth type of impeller 
(two-stage design, each stage had two blades and the spacing 
between the two stags was150 mm) gave the capacity coefficient 
C0 * = 0.344, the head coefficient CH* = 0.726, the power coefficient 
CsHP* = 0.6, where the specific speed Ns = 0.462 and it. also, gave 
the highest efficiency (47 %) comparing with the other 
types of impeller. 

The performance curves of the developed pump at 2500 
and 2800 r.p.m shaft speed indicated that the double blades 
number and double stages number were improved the pump 
performance efficiency. The fourth type of impeller at 2800r.p.m 
and (BEP) gave discharge 0.054 m3 Is, total head 3.95 m, brake 
horsepower 4.16 kW, and the efficiency 47 %. 

Cost analysis showed that, the total costs was 3.11 L.E I hr 
and the total costs of lifting water was 0.016 L.E I m3. 
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