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Abstract 

This paper presents a design guideline of pumping station for irrigation of Ban Kok Tambon Municipality, 

Kok Pochai District, Khon Kaen Province. The design procedure was based on both engineering and social 

aspects. The engineering activities were, including the design of pumping system, pipe system and project facilities, 

and environmental impact assessment, corresponding to the engineering standard.  Besides, the social one was 

that the stakeholders had an opportunity to participate in the project planning and design processes during villager 

meetings. Three meetings were organized in the local area. The purpose of the first meeting was to explain the 

details and conditions of the project to villagers. While the second one was set up in order to display the draft 

pipeline alignment map of the project to villagers, their comments and suggestions were requested. The last 

meeting aimed to present the final blue print to the stakeholders for final consideration. All comments and opinions 

in the meeting were accepted, and the project components could be adjusted on the basis of engineering 

possibility. Moreover, the villagers were also informed to sign in the Farmers  Commitment Letter  which implied 

that they would facilitate the construction, participate in the water user group, and manage their own pumping 

station. 
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  Monitor   200  .

 1   4 (   )  ,2540  
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  ET   =Kc . ETp               )1(  
 

 ET  ( .) , Kc ,  ETp 

 ( .) .  Penman  Kc    1 
 

 1 :  Kc  )  ,2540(  

 1 2 3 4 5 6 7 8 9 10 11 12 13 

Kc 0.90 0.94 0.98 1.13 1.21 1.27 1.32 1.30 1.26 1.21 1.11 0.85 0.75 

 

)3 (   Kc = 1.0  4  

 ( )2540 
 

2) (Percolation)

  2 ./   ( )  ,2540  
  

3)   Acres International Ltd. 
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4.   

 (Water duty, Wd)   

1 )  2  30.8 /.  

 4.4 /.   

2)  15    18:00  20 :00  .

 (Peak load) 

3)    

  (       ,2544 )   

  50     .  10%  100  

 20%  on farm efficiency = 90%  
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5 )   7.04   .  / .  /  

 0.13 / /  
 

 2 :     

  
 ( .) ( .) ( .) 

( /. ) ( /. ) 

1 50.0 34.4 34.4 15.6 2.2

2 50.0 26.9 26.9 23.1 3.3

3 50.0 19.9 19.9 30.1 4.3

4 50.0 31.9 31.9 18.1 2.6

5 33.1 27.6 27.6 5.5 0.8

6 36.4 19.3 19.3 17.1 2.4

7 42.0 23.4 23.4 18.6 2.7

8 47.6 28.5 28.5 19.1 2.7

9 52.1 23.1 23.1 29.0 4.1

10 55.3 38.3 38.3 17.0 2.4

11 58.1 27.3 27.3 30.8 4.4

12 58.8 49.7 49.7 9.1 1.3

13 58.1 43.8 43.8 14.3 2.0

14 56.8 55.7 55.7 1.1 0.2

15 55.3 68.1 55.3 0.0 0.0

16 52.5 70.0 52.5 0.0 0.0

17 48.3 43.2 43.2 5.1 0.7

18 42.3 47.9 42.3 0.0 0.0

896.7 679.0 643.1 - -
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6.  

1)   (Qdesign) 

 (Qcal)  Qdesign  Qcal  

 

Qcal = Wd.A               (9) 

 Wd  ( / / )  A  ( ) 

2 )    (Total Dynamic Head, TDH)  

  

   TDH  

(Hydraulic grade line; HGL)   3.00   

3  )    (Specific speed, Ns) 
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 100  600  Centrifugal pump  400    1,400 

 Mixed flow pump  Axial flow pump  1,300    2,000 

(  )2533.   

4)   (Cavitation) 

 (Sanks, 1989) 

     o v
s.max R LNPSH

p p
z h=

γ γ
− − −                     (11) 

 zs.max.   (  .) , po  (Pa) , pv  (Pa), γ 
 Specific gravity  (N /m3) , NPSHR  Net Positive Suction Head Require  (  .)  

 hL ( .) 

5 )   2     

  2   

  

  

7 .  

1 )  (Qdesign)  (Qcal)  

Qcal = Wd .A             (12) 

 Wd  0.13 / /   A  

3,764   

Qcal = 0.13 x 3764 = 489. 32 /  

           Qdesign = 500.00 /   

  2)  Cropping Intensity = 1.20    100%  

  14 %  6   %  9    

   3 

3 )   Site plan  

 160.00  ( .)  158.64  ( .) 

  MP-4L-MP  8,900  

 MP-1R-MP  7,455   TDH  MP-1R-

MP    MP-1R-MP    

 0.60   1.77 /  

 23.67   3.43   TDH  59.47   

TDH  5%  TDH  62.44  

4  )   250  /   65.00 

  2   MP-4L-MP  MP-1R-MP 

 4  5.00   
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5)    

 (Pump characteristic curve)  Horizontal Split 

Case Centrifugal Pump  300  .  250  .  

6)   Water hammer  

Booster Pump Control Valve  300  .  2  -  

  Surge Anticipating Relief Valve  200  .  1  

 

7)  (Phase) 
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