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

           
             


              
               
             
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

          


          
              
           
         

   
  
    
  
     
   
 
   
   
     


 
 
  
   
  
   
     
  
  

  
  
  
   
 
  
    
   
   
  
  
    
  
    
   
  
 
    
  
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   
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     



 

 

         
       
       
    

         
 

        
          
      

           
        
        
 
       


 

       
      
       
         
      
      
       


 

     

      
 

     

     

       


  

      


 

        
        
         
         
      
         
   

 

        
        

 

  

 

  

 

      
 

 

         
         
  

 

        
         
         
 

 

          
    

 

         
  

 

         


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     



   

    

    

         
          
       
        
 

 

           
         
       

 

           
       

 

         
       


       
        
          
     

         
        
   

 

          
          
         
     

 

        
      



   

      

      

    

    

   

    

    

    

   

     

   



Full document details: HI 2.6 2000

http://www.avadocuments.com/doc/hi-2-6-2000
http://www.avadocuments.com/doc/hi-2-6-2000


P
ro

vi
de

d 
by

 : 
w

w
w

.s
pi

c.
ir 

   
 

P
ro

vi
de

d 
by

 : 
w

w
w

.s
pi

c.
ir 

   
 

HI Vertical Pump Test - 2000

(Metric) h = .Es:
9 9.8 5

2.6.3.12.3 Elevation head (Z)

(US units) hg = (2.31 )(62.3)Pg = _2._31_<_Pg••...)
Y 5

The potential energy of the liquid due to this elevation
relative to a datum level measured to the center of the
pressure gauge or liquid surface.

2.6.3.12.2 Velocity head (hv)
2.6.3.12.4 Total suction head (hs) - open suction
test

The kinetic energy of the liquid at a given section.
Velocity head is expressed by the following equation:

For open suction (wet pit) tests, the first stage impeller
of the bowl assembly is submerged in a pit (see Figure
2.65).

SUCTIONrt~r---+tH-..

v2
h =-

v 2 9

Horizontal
axial flow

The total suction head (hs) at datum (see Figure 2.63)
is the submergence in meters (feet) of water (Zw)' The
average velocity head of the flow in the pit is small
enough to be neglected and gauge head is zero.

Vertical
axial flow

Maximum inlet
vane diameter

vertical
mixed flow

Vertical double
suction centrifugal

Vertical
centrifugal

enclosed impeller
Maximum inlet
vane diameter

inclined
axial flow

Figure 2.63 - Datum elevations for various pump designs

DRIVER
PUMP
DISCHARGE

L....J',LIIf------,.,DISCH.

It-----'rt

==========~~I,!f LEVEL

~::$

z
CAN

Zw

~~~ t DATUM

BOWL
ASSEMBLY

DATUM

Figure 2.64 - First stage impeller datum closed
suction - can pump

4

Figure 2.65 - Total suction head - open suction
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HI Vertical Pump Test - 2000

2.6.3.12.7.1 Open suction tests

For open suction tests, the total head (H) is the sum of
the pressure head (hgd) measured on the discharge
pipe downstream from the discharge head, plus the
velocity head (hvd) at point of gauge attachment, plus
the vertical distance (Zd) from datum to the pressure
gauge centerline, minus the submergence (Zw) (see
Figure 2.67).

Hydraulic losses between the bowl assembly and the
discharge nozzle are charged to the pump.

2.6.3.12.7.2 Bowl assembly total head (Hba)
(established on open suction test)

This is the developed head at the discharge of the
bowl assembly and is a multiple of the head per stage
as typically shown on the pump manufacturer's rating
curves.

The bowl assembly total head (Hba) is the gauge head
(hgd) measured at a gauge connection located on the
column pipe downstream from the bowl assembly, plus
the velocity head (hvd) at point of gauge connection,
plus the elevation head (Zd) from datum to the pres-
sure gauge centerline, minus the submergence Zw,
which is the vertical distance from datum to the liquid
level.

DRIVER

z,

SUCTION

Friction losses in suction pipe and strainer, if used in
the test setup, must be added to the measured head.
The friction loss in the column between the bowl
assembly outlet and the gauge connection must also
be added if significant.

2.6.3.12.7.3 Closed suction tests

For closed suction tests (can pumps), and with the
total discharge head (hd) and the total suction head
(hs) referenced to datum (Figure 2.68), the total head
is:

When the suction gauge head (hgs) is negative (below
atmospheric) and the gauge connecting line free of liq-
uid, then Zs becomes the elevation distance from the
pump suction centerline to datum.

All hydraulic losses between the pump suction and dis-
charge nozzles are charged to the pump.

2.6.3.12.8 Atmospheric head (hatm)

Local atmospheric pressure expressed in meters
(feet).

DISCHARGE
HEAD

hgd

DISCHARGE
PRESSURE
GAUGE

DISCHARGE

SUCTION
VESSEL
(CAN)

BOWL
ASSEMBLY

Figure 2.68 - Total head - closed suction
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HI Vertical Pump Test - 2000

2.6.3.12.7.1 Open suction tests

For open suction tests, the total head (H) is the sum of
the pressure head (hgd) measured on the discharge
pipe downstream from the discharge head, plus the
velocity head (hvd) at point of gauge attachment, plus
the vertical distance (Zd) from datum to the pressure
gauge centerline, minus the submergence (Zw) (see
Figure 2.67).

Hydraulic losses between the bowl assembly and the
discharge nozzle are charged to the pump.

2.6.3.12.7.2 Bowl assembly total head (Hba)
(established on open suction test)

This is the developed head at the discharge of the
bowl assembly and is a multiple of the head per stage
as typically shown on the pump manufacturer's rating
curves.

The bowl assembly total head (Hba) is the gauge head
(hgd) measured at a gauge connection located on the
column pipe downstream from the bowl assembly, plus
the velocity head (hvd) at point of gauge connection,
plus the elevation head (Zd) from datum to the pres-
sure gauge centerline, minus the submergence Zw,
which is the vertical distance from datum to the liquid
level.

DRIVER

z,

SUCTION

Friction losses in suction pipe and strainer, if used in
the test setup, must be added to the measured head.
The friction loss in the column between the bowl
assembly outlet and the gauge connection must also
be added if significant.

2.6.3.12.7.3 Closed suction tests

For closed suction tests (can pumps), and with the
total discharge head (hd) and the total suction head
(hs) referenced to datum (Figure 2.68), the total head
is:

When the suction gauge head (hgs) is negative (below
atmospheric) and the gauge connecting line free of liq-
uid, then Zs becomes the elevation distance from the
pump suction centerline to datum.

All hydraulic losses between the pump suction and dis-
charge nozzles are charged to the pump.

2.6.3.12.8 Atmospheric head (hatm)

Local atmospheric pressure expressed in meters
(feet).

DISCHARGE
HEAD

hgd

DISCHARGE
PRESSURE
GAUGE

DISCHARGE

SUCTION
VESSEL
(CAN)

BOWL
ASSEMBLY

Figure 2.68 - Total head - closed suction
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