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Introduction to Turbomachinery  
1- Introduction. 
 The pump family is a machine which is designed to add energy to the fluid, but the turbines family 

which extract energy from the fluid. Both types are usually connected to a rotating shaft, hence this is the 

turbomachinery. 

 Machine which deliver liquid are called pump, if machine delivers gases can be classified into the 

categories as follows   

 

 

 

 

  
 

 

 

 

 

 

If machine delivers liquid can be classified into two type as follows 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Positive–displacement pumps 

(PDP's) are limited by (low 

pressure, small volume).  
pumps are used 

today 
Rotodynamic or momentum 

change pumps. (From small 

volume to very large volume 

and higher pressures). 

 

Fan, pressure rise very  

small (few inches of water)  

 

Blower, up to 1 atm. 

Compressor above 1 atm. 

Three types of 

machines 
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All types of pumps can be shows in Fig. (1), but this chapter is concern to the centrifugal pump type, 

which are explain in details in the next sections. 

PDP's 

External gear pump 

Double-screw pump 

Sliding vane pump 

Three lobe pump 

Double circumferential pump 

Reciprocating piston or plunger 

Flexible – tube squeegee pump 

Rotodynamic 

pumps  

Centrifugal pumps  

Axial pumps  

Special designs  

Jet pumps  

Electromagnetic 

pumps  

Fluid actuated 

pump  



 

3 
 

Subject: Fluid Mechanics -II 

Dr. Mustafa B. Al-hadithi 

 
 

Figure 1: Schematic design of positive-displacement pumps: (a) reciprocating piston or plunger,          (b) external gear 

pump, (c) double-screw pump, (d) sliding vane, (e) three lobe pump, ( f ) double circumferential piston, (g) flexible-tube 

squeegee. 

 

2-  Centrifugal Pump. 
 The main components of centrifugal pumps are 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
The liquid enters the eye of the impeller axially due to the suction created by the impeller motion as 

shown in Fig (2). The impeller blades guide the fluid and impart momentum to the fluid, which increase 

the total head (or pressure) of the fluid. The casing can be simple volute type or diffuser can be used as 

desired as in Fig. (3). 

Centrifugal Pump 

The impeller 

The casing 

The drive shaft with gland and packing 

Suction pipe with one way valve (foot 

valve) 

Delivery pipe with delivery valve 
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The volute is a spiral casing of gradually increasing cross section. A part of the kinetic energy in 

the fluid is converted to pressure in the casing. 

 

I- Impeller. 
 The impeller consists of two disc plates with blades mounted perpendicularly on its surface in 

between. The blades of the rotating impeller transfer energy to the fluid there by increasing pressure and 

velocity. The fluid enters the impeller eye through fluid sucking then flow through the impeller channels 

formed by the blades between hub plate and shroud plate. Fig.(4) shows the impeller components and the 

flow direction relatively to the impeller. 

 

 

 

Figure 2: Volute type centrifugal pump. 
 

Figure 3: Diffuser pump. 
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The blades may be of three different orientations 

 

 

 

 

 

 

 

 

 

 

Fig. (5) Shows the blade type orientations can be used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Blade types 

Forward type 290° 

Backward type 290° 

Radial type 2=90°  

Figure 4: The impeller components and the flow directions.  

Figure 5: Different blade arrangements. 
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Also the impeller can be classified as follows, 

 

 

 

 

 

 

 

 

 

 

 

 

II- Classification of centrifugal pump. 
 Centrifugal pump may be classified in several ways as follows, 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Impeller types 

Blades spreading out from the shaft. 

Shrouded impeller type (when another 

disc is used to cover the blades). 

Open impeller type (when the blades 

mounted perpendicularly on disc). 

Basis of speed 

High speed 

Medium speed 

Low speed 

Direction of flow 

Axial flow 

Mixed flow 

Radial flow 

Basis of head 

High head (above 50m) 

Medium head (10m – 50m) 

Low head (10m and below) 

Basis of entry 

Double entry 

Single entry 
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Fig. (6) Shows the single and double entry of centrifugal pump. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: (a) Single entry, (b) Double entry pumps . 


