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 The present works deals with the design and analysis of centrifugal slurry pump. Centrifugal Pump is a device mainly used for
transporting liquid from lower level to higher level. In pumps the mechanical energy is converted into hydraulic energy. The 
components of centrifugal pump are impeller and casing therefore, they must be carefully designed for better performance o
Various parameters affect the pump performance and energy consumption. The impeller outlet diameter, the blade angle and the 
number are the most critical. In the present work the conventional design of pump is carried out using empirical equa
model of closed impeller was generated. The analysis is done of existing impeller along with modified impeller by increasing 
angles by 2°. The main objective of this work is to design the pump, model the impeller and obtain ma
impeller by selecting the optimum vane angles combination.
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INTRODUCTION  
 
1.1 PUMP: 

Pump is a mechanical device to increase the 
pressure energy of a fluid. In most cases pump is 
used for raising fluids from a lower level to a higher 
level. This is achieved by creating a low pressure at 
 

Fig. 1.1: classification of pump 
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ABSTRACT 

The present works deals with the design and analysis of centrifugal slurry pump. Centrifugal Pump is a device mainly used for
transporting liquid from lower level to higher level. In pumps the mechanical energy is converted into hydraulic energy. The 
components of centrifugal pump are impeller and casing therefore, they must be carefully designed for better performance o
Various parameters affect the pump performance and energy consumption. The impeller outlet diameter, the blade angle and the 
number are the most critical. In the present work the conventional design of pump is carried out using empirical equa
model of closed impeller was generated. The analysis is done of existing impeller along with modified impeller by increasing 
angles by 2°. The main objective of this work is to design the pump, model the impeller and obtain maximum efficiency then the existing 
impeller by selecting the optimum vane angles combination. 

Pump is a mechanical device to increase the 
pressure energy of a fluid. In most cases pump is 
used for raising fluids from a lower level to a higher 

by creating a low pressure at 

the inlet or suction end and high pressure at the outlet 
or delivery end of the pump. Pump does not 
necessarily increase the speed of fluid passing 
through it, rather it increase the pressure of fluid.
 
1.2 Classification of Pump: 
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The present works deals with the design and analysis of centrifugal slurry pump. Centrifugal Pump is a device mainly used for 
transporting liquid from lower level to higher level. In pumps the mechanical energy is converted into hydraulic energy. The two main 
components of centrifugal pump are impeller and casing therefore, they must be carefully designed for better performance of pump. 
Various parameters affect the pump performance and energy consumption. The impeller outlet diameter, the blade angle and the blade 
number are the most critical. In the present work the conventional design of pump is carried out using empirical equations and then the 
model of closed impeller was generated. The analysis is done of existing impeller along with modified impeller by increasing inlet vane 

ximum efficiency then the existing 

the inlet or suction end and high pressure at the outlet 
or delivery end of the pump. Pump does not 
necessarily increase the speed of fluid passing 
through it, rather it increase the pressure of fluid. 
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1
.8 Heads On A Centrifugal Pump: 
1.8.1 Suction Head (HS): 

 it is the vertical distance between the liquid 
level in the sump and the centre line of the pump. It 
is expressed as meters. 

 
1.8.2 Delivery Head (HD): 

It is the vertical distance between the centre line 
of the pump and the liquid level in the overhead tank 
or the supply point. It is expressed in meters.  

 
1.8.3 Static Head (HST): 

It is the vertical difference between the liquid 
levels 

In the overhead tank and the sump, when the 
pump is not working. It is expressed as meters. 

Therefore, HST= (HS+HD) 
 

1.8.4 Friction Head (HF): 
It is the sum of the head loss due to the friction 

in the suction and delivery pipes. The friction loss in 
both the pipes is calculated using the Darcy’s 

Equation, hf = (fLV2/2gD). 
 

1.8.5 Total Head (H): 
It is the sum of the static head Hs, friction head 

(hf) and the velocity head in the delivery pipe (Vd 
2/2g). Where, VD=velocity in the delivery pipe. 

 
1.8.6 Manometric Head (HM): 

It is the total head developed by the pump. This 
head is slightly less than the head generated by the 
impeller due to some losses in the pump 

 
Problem And Definition: 

In Mettur thermal power station, generate 
electricity by using the fuel source as coal. Since is 
coal is burnt in tonnes per day the ash is also 
produced in tonnes per day. As the by product of coal 
is highly hot solid material (hot ash), it is a tough 
task to dispose it without harm and disturbances. The 
only way of transportation is to mix with water. Thus 
it becomes ash slurry. 

The ash slurry is pumped from pump house to 
ash dyke area at 45m head, discharge of 864m3/hr at 
a distance of 5km. So the slurry pump requires more 
power for disposing ash slurry. The power 
consumption of the pump is based on Discharge, 
slurry density, head, impeller vane design, and speed 
of the impeller. These parameters are affect the pump 
performance and power consumption 

 Head and slurry density are constant. So we 
modified the existing pump geometry and speed of 
the impeller at varies inlet vane angles to reduce the 
power consumption.    
 
Project Objective: 

To reduce the power consumption of the pump 
by increasing the pump efficiency. The existing ash 

disposal pump give 56 % efficiency, it consumes 
91137 units per month. So we increase the pump 
efficiency to reduce the pump power consumption. 
The main objective of this work is to design the 
pump impeller to obtain maximum efficiency then 
the existing impeller by selecting the optimum vane 
angles combination. The present works deals with 
the design and numerical analysis of impeller in the 
centrifugal slurry pump.     

  
5.1 Slurry: 

A mixture of solids and liquid, generally water. 
The properties may not be abrasive although this is 
common. 

  
5.2 Coal Slurry: 

Coal slurry consists of solid and liquid waste and 
is a by-product of the coal mining and preparation 
processes. It is a fine coal refuse and water. Mining 
generates enormous amounts of solid waste in the 
form of rocks and dirt. This refuse is used to dam the 
opening of a hollow between adjacent mountains. 
After the dam is built, the void behind it is typically 
filled with millions of gallons of waste slurry from a 
coal preparation plant. This impounded liquid waste 
can sometimes total billions of gallons in a single 
facility.  

 
5.3 Types of Slurry: 

Slurries can be divided up into settling and non 
settling types.  

 
5.3.1 Non-Settling Slurry: 

Non-Settling slurries entail very fine particles 
which can form stable homogeneous mixtures. These 
slurries usually have very low wearing properties and 
are not normally found in milling circuits. A non-
settling slurry acts in a viscous manner, but the 
characteristics are non-Newtonian. Particle size: less 
than 60-100 μm.  

Non-settling slurry can be defined as a 
homogeneous mixture.  

 
5.3.2 Homogeneous Mixture: 

A mixture of solids and liquid in which the 
solids are uniformly distributed. 

 
5.3.3 Settling Slurry: 

Settling slurries are formed by coarser particles 
and tend to form an unstable mixture requiring 
particular attention to flow and power calculations. 
These coarser particles generally have higher 
wearing properties and cover the vast majority of 
mill pumping applications.  

 
5.3.4 Pseudo-Homogeneous Mixture: 

A mixture in which all the particles are in 
suspension, but where the concentration is greater 
towards the bottom.  



137                  S.Naveen kumar and A.Arulselvan, 2015 /Journal Of Applied Sciences Research 11(19), October, Pages: 135-145 

 

 
5.3.5 Heterogeneous Mixture: 

A mixture of solids and liquid in which the 
solids are not uniformly distributed and tend to be 
more concentrated in the bottom of the pipe or 
containment vessel (compare to settling slurry. 

 
5.4 Slurry Viscosity: 

It is plotted between the values of time constant 
and different slurry concentration of 10, 20, 30, 40, 

50 and 60 percentages. The formula for calculating 
the constant is given below 

ηt = t-to 

       to 

to= 98 seconds, time taken for pure water to flow 
in viscometer 

This plot is used to find the approximate time 
taken for ash slurry flow behaviour in pipes. The 
flow of the fluid is affected by the viscosity. Thus the 
plot interprets that the time constant increases with 
the increase in the concentration of the ash.

 
 

 
 
Graph 5.1: Slurry viscosity  

 
5.5 Bottom Ash: 

Bottom ash refers to part of the non-combustible 
residues of combustion. In an industrial context, it 
usually refers to coal combustion and comprises 
traces of combustibles embedded in forming clinkers 
and sticking to hot side walls of a coal-burning 
furnace during its operation. The portion of the ash 
that escapes up the chimney or stack are however, 
referred to as, flies ash. The clinkers fall by 

themselves into the water or sometimes by poking 
manually, and get cooled.  

`The clinker lumps get crushed to small sizes by 
clinker grinders mounted under water and fall down 
into a trough from where a water ejector takes them 
out to a sump. From there it is pumped out by 
suitable rotary pumps to dumping yard far away. In 
another arrangement a continuous link chain scrapes 
out the clinkers from under water and feeds them to 
clinker grinders outside the bottom ash hopper.

 
5.6 Bottom Ash Concentration: 

CONCENTRATION 
(%) 

BOTTOM ASH 
(sec) 

10 152.6 
20 163.3 
30 173.6 
40 182.6 
50 191.6 
60 196.3 

 
7.2 Types of Impeller: 
7.2.1 Closed Impeller: 

This type of impeller has shrouds on both its 
sides. This type of impeller is used for fluids with 
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high viscosity. These impellers are generally used 
clean liquids because tolerances airtight at the eye 

and the housing, and there is no room for suspended 
solids, crystals or sediments. 

  

 
 

Fig. 7.1: closed and open type impeller  
 

7.2.2 Semi Closed Impeller: 
Open type impeller is used for high discharge 

and low viscosity fluids. With its open tolerances for 

moving and grinding solids they are not high 
efficiency devices. This type of impeller doesn’t 
provide high head discharge. 

 

 
Fig. 7.2: semi closed impeller 

 
7.2.3 Open Type Impeller: 

Open type impeller is used for high discharge 
and low viscosity fluids. With its open tolerances for 

moving and grinding solids they are not high 
efficiency devices. This type of impeller doesn’t 
provide high head discharge. 

 

 
 
Fig. 7.3: open type impeller 

 
These types of impellers are classified according 

to the direction of flow of fluid at the outlet.  
i. Axial flow  
ii. Radial flow  
iii. Mixed flow  

     
Impeller design: 
Performance analysis of exsiting slurry pump: 

Inlet vane angle  β1  = 28º 
Oulet vane angle β2 =33 º 
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Volute inside radius r1  = 0.140 m 
Volute outside radius      r2 = 0.410 m 
Vane width at suction eye,b1= 0.048 m 

Vane width at end b2 =0.140 m 
Pump speed N  = 725 rpm 

 
 
     

Fig. 8.1: Inlet and outlet velocity diagram 
                  
Inlet and outlet velocity diagram 
Vn1  =Normal ( radial ) component: 
Vn2  =Normal ( radial ) component 
V1 =obsolute inlet velocity 

V2 = obsolute inlet velocity 

 
Step 1: 

The inlet vane tip velocity of vane at inlet (µ1)
 
 

 
Fig. 8.2: Velocity triangle for inlet vane 

      

µ1  = ω x r1 (m/s) = ��π � ��
�� 	  =�� 
 π 
 ��� 
 �.���

�� 	     = 10.61 m/s 

 
Step 2: 

The fluid enters in to impeller axially 
The normal component velocity of fluid 
Vn1 =V1=µ1tanβ1 = 10.61 x tan 28 =5.63 m/s 
 

Step 3: 
To calculate discharge 
Q =2 x π x b1 x. Vn1  x  r1 =2 x π x 0.140 x 0.048 x 5.63 
Q = 0.24 m3/s 
Q =864 m3/hr. 
 

Step 4: 
To calculate pump efficiency 
Pump efficiency = 

����� �����
 ����� ���� ����� �����    

To calculate water horse power  

u1

w1
V1

Vn1

Vt1

α1
β 1
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WHP  =  ��.�.� 
 ��� 	  

Where   m = mass flow rate (Ibm / s) 
 g  =32.32 ft/s2 
 h =148 ft   

m= ����� ��  ��
��� 	 x ������

� 	 x� ��!
�.�� ��  ��	   

m =8.47  ft3/s 

m =��.�� ��!
� 	  x � ��.� ($%�

��! 	  
m =528.16 Ibm /s 

 WHP =����.�� $%�
� 	 x ���.� (��

�& 	 x 148ft x �   ��.��
��&  
 $%� 
 ��� 
 ��.�	   

WHP      = 142 hp 
Input power pump  

= � �.��
����	 x (√3 )  x V x A x ῃmotor x power factor 

=  � �.��
 ����	 x (√3) x 6600 x 26.5 x 0.95 x 0.65 

=  250 hp 

Efficiency of pump  =  
���
��� = 56 % 

Electricity consumed per month  
 = brake horse power x (1/ῃmotor) x running   hours 
per month  x power Factor 
Running hour per day  = 24 hrs 
Running hour per month = 720 hrs 
Brake horse power 
 =  motor horse power x best efficiency point 
= 250 x 0.737 
  = 185 kW 
Electricity consumed per month  
= 185 x (1 / 0.95) x 720 x 0.65 
       =91137 Units 
Per unit cost Rs  = 3.05 
Power consumption cost per month         =91137 x 3.05 
   Rs  = 277967.00 
 
To increase inlet vane angle by 1º .And evaluate pump efficiency 

 
Step  1: 

 
Fig. 8.3: Velocity triangle for inlet vane      

 
The vane tip  velocity of vane at inlet (µ1) 
µ1  = ω x r1  (m/s) 

= ��π � ��
�� 	  

=�� 
 π 
 ��� 
 �.���
�� 	     

= 10.61 m / s 
 

Step 2: 
The fluid enters in to impeller axially 
The  normal component  velocity of fluid 
Vn1=V1=µ1tanβ1 
= 10.61 xtan(28) 

=5.8812 m/s 
 
Step 3: 

Discharge(Q) 
Q =2πb1 Vn1 r1 
=2 x π x 0.140 x 0.048 x 5.63 
Q  = 0.2483 m3/s 
Q  =893 m3/hr.  

 
Step 4: 

To calculate pump efficiency 

u1

w1
V1

Vn1

Vt1

α1
β 1
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Pump efficiency = ����� �����
 ����� ���� ����� �����  

 
To calculate water horse power  

WHP  = ��.�.�
��� 	  

Where  m= mass flow rate (Ibm /s) 
  G  =32.32 ft / s2 
  h =148 ft 

m =����� ��  ��
��� 	x������

� 	x� ��!
�.�� ��  ��	 

   
m =8.7589 (ft3 / s) 

 m =��.�� ��!
� 	 x� ��.� $%�

��! 	 
 m =528.16 Ibm /s 

WHP  =����.��� ($%�
� 	  ���.� (��)

�& 	x   x 148 ft x 

  � ��.��
��& 
 $%� 
 ��� 
 ��.�	  

 WHP      =147 hp 
Input power  

=� �.��
����	 x (√3) x V x A x ῃmotor x power facter 

= ��.�� 
����	 x (√3) x 6600 x 26.5 x 0.95 x 0.65 

= 250 hp 

Efficiency of pump = 
���
��� 

                    =58 % 
 

8.3 Performance Analysis Of New Model Slurry 
Pump: 

Efficiency increase only 2%. 
So again increase inlet vane angle 1º. 
Therefore           
Inlet vane angle β1   = 30º 
Volute inside radius r1  = 0.140  m 
Volute outside radius r2  = 0.410 

m 
Vane width at suction eye b1 = 0.048 m 
Vane width at end b2  =0.140 m 
Pump speed N   = 725 

rpm 
 

Step  1: 
The vane tip velocity of vane at inlet 

 
Fig. 8.3: Inlet velocity triangle 

  
µ1  = ω x r1  (m/s) 

 = ��π � ��
 �� 	  

=�� 
 π 
 ��� 
 �.���
 �� 	     

= 10.61 m/s 
 
Step 2: 

The fluid enters in to impeller axially 
Vn1 =V1=µ1tanβ1 
= 10.61 x tan 30 
=6.11 m/s 

 
Step 3: 

Discharge (Q) 
Q = 2πb1 Vn1 r1 
= 2 x π x 0.140 x 0.048 x 6.11 
Q = 0.248 m3/s 
Q = 930 m3/hr 
 

Step 4: 
To calculate pump efficiency 

Pump efficiency  = 
����� �����

 ����� ���� ����� �����   
To calculate water horse power  

WHP =�  �.�.�
��� 	   

Where    m = mass flow rate (Ibm / s) 
 g  =32.32 ft / s2  

 h =148 ft 

m= ���*� (��  ��
��� 	x��� ���

� 	  x � ���
�.�� ��  	 

m =9.12 ft3/s 
m =9.12 (ft3/s)  x  62.4 (Ibm/ft3)  
m =569.16 Ibm /s    

 WHP =���*.�� ($%�
� 	 x ���.� ��

�& 	 x148ft x 

 � ��.��
��& 
 $%� 
 ���  
  ��.�	  

WHP =153 hp  

Input power  = � �.��
����	  x (√3) x V x A x ῃmotor x           

power factor 

= � �.��
����	 x (√3) x 6600 x 26.5 x 0.95 x                            

      0.65 
 = 250 hp 

Efficiency of pump = 
���
��� =61 %. 

Efficiency of pump increased by  5% of  existing  
pump. 

 Again we cannot   increase inlet vane angle, 
For optimum impeller design 
The inlet vane angle β1 > (or)   = 30º 
Maximum inlet vane angle β1  = 30º 
We required only constant discharge  = 864 m3/ 

hr 
But calculated discharge      = 930m3/hr 

u1

w1
V1

Vn1

Vt1

α1
β 1
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So we reduced speed of impeller we reduce 
discharge upto 864m3 / hr 
 
Step 1: 

The radial velocity at inlet 
Q(constant)= 2πb1Vn1 r1 
0.24 = 2 x π x 0.140 x 0.048 x V
Vn1 = 5.684 m/s. 
 

Step 2: 
Vn1 = V1=µ1tanβ1 
 5.684 = µ1 x tan 30 
 µ1  = 9.845 m/s 
 

Step 3: 
Pump speed required for discharge =864m
µ1 = ω x r1  (m/s)  
9.845  = 2π N r1 / 60  

  = (2π x 0.140) / 60
N  = 670 rpm 
Speed reduced to 670 rpm and discharge (864 

m3/hr)is reduced to required rate. 
To find brake horse power by 

affinity law of pump  BHP Vs  speed
 (BHP1 / BHP2) = (N1/N2) 
BHP1 = existing pump brake horse power.
BHP2 =Modified pump brake horse powe
 N1     =Existing pump rpm 
N2           = Modified pump rpm 
 ���
	+,-�	  =

���
���  

 
 

Fig.  Efficiency Vs specific speed  grap
 

2. Power input and shaft input power

P in = �℮	�	.	,���.ῃ�	 
= �����	
	*.��	
	�.���	
	�����	
	�.�� 	 
= 205hp 
Psh  = 1.10 xPin 
 
Input power required 10% more because of 

bearing and transmission losses. 
PSH  = 1.10 X205 
=225hp 

 
3. Shaft diameter(DSH): 

    Dsh = � ��	
	�	
	���	
	π	
	�	
	��	
�/�

 

A.Arulselvan, 2015 /Journal Of Applied Sciences Research 11(19), October

So we reduced speed of impeller we reduce 

 x 0.140 x 0.048 x Vn1 

Pump speed required for discharge =864m3/hr 

 
 x 0.140) / 60 

reduced to 670 rpm and discharge (864 

 Implementing the 
affinity law of pump  BHP Vs  speed 

= existing pump brake horse power. 
=Modified pump brake horse power. 

BHP2  = 170 hp 
So we calculate power consumed per month
Electricity consumed per month
= pump shaft brake power x (1/
    Hours per month x power 
Running our per day  = 24 hrs
Electricity consumed per month
= 170 x (1/0.95) x 720 x 0.65
  =83747Units
Per unit cost Rs   = 3.05
Power consumption cost  
Per month       = 109856 x 3.05
Rs  = 255429.00 
Cost of saving per month     Rs =22537.00 
The analysis is done of existing impeller along 

with modified impeller by changing its vane angles 
by 2°. The main objective of this work is to design 
the pump, model the impeller and obtain maximum 
efficiency then the existing impeller by selecting the 
optimum vane angles combination.

 
8.4 Modified Design of Impeller

Input data 
Head   = 45 m
Flow rate           = 864 (m
= 0.240 (m3/s) 
Speed             = 670 rpm 
 

1. Specific speed (N2): 

Ns  =�	�	
	√.,0.12 	  =����	
	√��0.12

 
Efficiency Vs specific speed  grap From graph Over all efficiency ( ῃo)= 0.84 % 

2. Power input and shaft input power: 

power required 10% more because of 

	

 

 =� ��	
	���	
	��	
�	
	π	
	���	
	#�.�	
	��2)	

 
 = 0.0700 m 
 
From PSG design data book page no: 7.22
For standard dia 
Dsh   = 70mm 
 

4. Hub diameter(Dh): 
Dh = 1.2 X D sh 
= 1.2 x 0.070 
= 0.084 m 
For standard dia  

October, Pages: 135-145 

So we calculate power consumed per month 
consumed per month 

power x (1/ῃmotor) x running       
Hours per month x power Factor 

= 24 hrs 
per month  

= 170 x (1/0.95) x 720 x 0.65 
=83747Units 

= 3.05 
 

= 109856 x 3.05    

Cost of saving per month     Rs =22537.00  
The analysis is done of existing impeller along 

with modified impeller by changing its vane angles 
by 2°. The main objective of this work is to design 
the pump, model the impeller and obtain maximum 
efficiency then the existing impeller by selecting the 
optimum vane angles combination. 

f Impeller: 

= 45 m 
= 864 (m3/hr) 

= 670 rpm  

√�.��
12 	  = 18.89 rpm

	
�/�

  

From PSG design data book page no: 7.22 
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DH =85 mm 
 
 
5. Outlet blade velocity (U2): 

U2 � 34
ῃⱷ

	�/�
 

Where    ⱷ = 0.5 to 0.6 

U2 = � ( *.� 
 ��) 
( �.�� 
 �.��)	

�/�
 

U2 = 29.32 m/s  
 
6.Outlet diameter (D2): 

D2 = ��� 
 5�
π � 	   

= �(�� 
 �*.�� )
 π 
 ��� 	 

= 0.824 m 
For design standard  
D2 = 820mm 

 
7. Inlet flow coefficient (w1): 

ⱷ taken as 0.1 to 0.2 
w1 = U2 x ⱷ 
w1 = 29.32 x 0.175 
w1  = 5.12 m 

 
8. Inlet flow coefficient (w2): 

w2 = 1.15 x Vm1 
=1.15 x 5.12 
w2 = 5.8 m 

 
9. Impeller eye diameter (De): 

De =6 7 �.
 π.8��  +  Dh�& < 

= = 7� 
 �.���
π 
 �.�� + 0.084�& A 

De = 0.250m 
For design standard 
De  =0.250mm . 
 

10. Inlet diameter (D1): 
D1 = (De + 0.020) 
D1 =0.250 + 0.020 
D1 = 0.270 m 

 
11. Inlet blade velocity (U1): 

U1 = �π.B�.�
�� 	 

U1 = �π 
 �.��� 
 ���
�� 	  

U1 = 9.232 m/s 
 
12. Inlet blade angle (β1): 

β1 = tan-C8��
 5� D1 

 

β1 =tan -1 C�.��
*.��D 

β1 = 30º 
 

13. Width of the impeller (B1): 

B1 =  �  E�
π .B	 

A1 =  � F.
 G�	   

ⱷ1 =� ��
( ��H I��)	   

t1 =  �π .B�
J 	  

t1 =  �π 
 ���
� 	  

t1 =   169  

Su1     = 6 �
���β�< 

           = � �
��� ��	   

Su1   = 10 

ⱷ1      = � ��*
(��*H��.��)	  

ⱷ1          = 1.06 m 

A1        = ��.�� 
 �.��
�.�� 	  

A1        = 0.0469 m 

B1        = � �.���* 
π 
 �.���	 

B1       = 0.056 m  
 
14. Number of vanes (z): 

H       =  �5&&
� 	 – � 5& K& 

� ��� +�`	 
45     =  ���.��&

*.�� 	 –  � ��.�� 
 �.�
 *.�� ��� +&`	  

B2`    = 21.69  
B2

`      = 1.2  x B2 
B2       = 18.06 

Z      = �+&
� 	  

Z      =���.��
� 	 

 Z      = 6 
 
15.Outlet blade angle β2: 

For smooth flow the outlet vane angle  
β2   =β1 + 5  
β2 =30º + 5  
= 35º 

 
Modeling And Analysis: 
 Existing Impeller Design: 
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Modified  Impeller Design: 
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Conclusion: 
The results from the graph plots and the 

theoretical values of tables  confines the modified 
impeller gives the better performance values 
compare to the existing impeller. It is also seen that 
the efficiency of the centrifugal pump is rising the 
inlet vane angle and decrease in rotational speed. The 
impellers with different blade number all have an 
obvious low pressure area at the suction side of blade 
inlet. The conventional design of pump impeller is 
carried out using numerical equations and then the 
model of closed impeller was generated.  Based on 
the above analysis one can conclude that the new 
designed impeller (30°inlet vane angle) gives better 
performance, 8% of reduction in power consumption 
and 8% of reduction in power consumption cost as 
compared to the existing impeller as well as modified 
impellers. 
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