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Abstract— An engine may not produce the same power 

output when it is operated at different locations and 

altitudes. This is due to variation in ambient conditions. 

Supercharging and turbo charging are used to overcome this 

problem. The performance of an internal combustion engine 

(IC Engine) is depending on more parameters like 

compression ratio, mass flow rate, calorific value, area, 

stroke length etc. In turbo charging technique, the suction 

pressure is slightly increased, through engine power output. 

Based on this technique, an electrically driven centrifugal 

compressor is fitted in inlet manifold, show that the suction 

pressure is increased. The engine performance with and 

without this centrifugal compressor will be studied and 

results were plotted according to that. 
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I. INTRODUCTION 

Steam engine considered one of the major invention from 

which the engineering sector started to bloom. Today, 

scientific development replaces the steam engine with 

internal combustion (IC) engines such as diesel engines and 

petrol engines. These engines are user friendly, in nature the 

efficiency is not satisfactory. In order to improve the 

efficiency of I.C. engines components like Supercharger and 

turbocharger are used. Engines components like 

supercharger and turbocharger are used. Supercharger is 

basically an air compressor connected to the crank shaft of 

the engine. The output of the air compressor is given in the 

inlet manifold and because of increased pressure complete 

combustion takes place and thereby increases the efficiency 

of the engine. Although it increases the efficiency, 

eventually for operating the compressor itself about 20% of 

the horse power is being wasted. Turbocharger is basically a 

turbine connected to the air compressor which is operated by 

the exhaust gas of the engine. The increased pressure from 

air compressor increases the output power of the engine. 

Since the turbine blocks the exhaust gas scavenging does not 

takes place which decreases the output to a considerable 

amount. In order to avoid these problems for increasing the 

efficiency “an electrically operated supercharger” is made. 

Through compressor which increases the pressure of the air 

entering to the engine, so greater mass of oxygen enters 

through the combustion chamber which improves the 

volumetric efficiency of the engine, and creates more power.  

A. Electrically Operated    Supercharger 

1) Super Charging 

The term supercharging refers to any pump that forces air 

into an engine and a supercharger air compressor used for 

forced induction of an internal combustion engine. The 

forced induction increases the mass flow rate and pressure in 

the suction cycle, providing more oxygen to support 

combustion in the same time interval. This greatly improves 

the volumetric efficiency of the engine and thereby creates 

more power. 

2) Electrically Operated Supercharger 

Electrically operated supercharger consists of a centrifugal 

air blower operated    with electrical energy supply. Instead 

of connecting the compressor to the crank shaft or turbine it 

is powered by external power source. Air molecules get 

sucked into rapidly spinning compressor blade. When this 

happened, the air molecules get stacked up and forced 

together. This increases the pressure which is then given to 

the inlet manifold of the engine. 

 
Fig. 1.1: Electrically operated supercharger 

3) Centrifugal Air Blower 

A centrifugal air blower powers an impeller at very high 

speeds to quickly draw the air into a small housing. As the 

air is drawn in at the hub of the impeller, centrifugal force 

causes it to radiate outward. The air leaves the impeller at 

very high speed with low pressure. Air molecules slow 

down when they hit the vanes, by which it reduces the 

velocity of the air flow and increase its pressure rapidly. 

II. EXPERIMENTAL PROCEDURE 

The engine used in this investigation is Navachetan four 

strokes, single cylinder, slow speed diesel engine. The 

specification of the engine is listed in table 1.The engine is 

connected to a centrifugal type air blower operated using 

external power source. The blower output pressure is 2 bar 

and 20 cfm mass of air as calculated. The engine is located 

in a standard test bed which is available in the thermal 

engineering laboratory at K.S. Rangasamy College of 

technology. This test bed enables the measurement and 

control of engine speed, load etc. 

1 Type Vertical Engine 

2 Numberof cylinder One 

3 Number of strokes Four Stroke 

4 Fuel used Diesel 

5 Speed 650 rpm 

6 Power 6 H.p. 
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7 Bore 114 mm 

8 Stroke 140 mm 

9 Calorific value   of diesel 41000 kJ/kg 

10 Specific gravity of diesel 0.835 

11 Make Navchetan Engine 

12 Loading Mechanical Brake Drum 

Table 2.1. Engine specification. 

A. Experimentation 

The engine is operated at a constant speed of 650 rpm. The 

experiment has been conducted in two sections. At first the 

experiment is done in engine at normal conditions. The 

readings are noted and tabulated. Then the engine is 

connected with an electrically operated supercharger and the 

experiment is done and readings are tabulated. 

III. CALCULATION 

Design of centrifugal air blower Pressure calculation 

Maximum pressure that can be send to the inlet 

33.7 psi 

1 psi = 0.06894 bar 

33.7 psi = 2.32 bar 

Atmospheric pressure = 14.7 psi 

Boost pressure           = 19 psi 

Outlet pressure of the air blower is 2.32  

bar 

Mass of air supplied 

= Cd x a x (2gH) 0.5 x ρa 

Cd = Co-efficient of discharge of orifice 

a  = Area of orifice in m2 

H  = Head causing flow of air through 

Orifice in meters of air 

g = Acceleration due to gravity in m2/s 

h = Pressure difference measured in U-tube 

in meters of water 

ρa = Density of air (kg/m3) 

Density of air = Pa / (Ra Ta) 

Where, 

Pa = Atmospheric pressure 

= 1.013x105 N/m2 

Ra = Universal gas constant = 287 J/kg K 

Ta = Room temperature = 30+273 = 303 K 

Density of air = (1.013x105)/ (287x303) 

= 1.1648 kg/m3 

H = 0.06 m 

ma = mass of air supplied 

=140x0.6x3.1415x10-4 x (0.06x1.164)0.5 

= 7.31 x 10-3   kg/s 

Circumference of brake drum = 1.25 m 

2 π r = 1.25m 

Radius of brake drum®         = 0.198 m 

Thickness of the friction belt  = 4mm = 0.004 m. 

Brake Power (B.P)  = (2 π N T)/ (60 x 1000)    kW 

Torque on crank shaft, T = (T1-T2) Re in Nm 

Re = effective brake drum radius in m 

Re = r + (t/2) = 0.2 m 

Speed N=650 rpm 

B.P = (2 π Re N (T1-T2))/ (60 x 1000) = 4.4 kW 

(T1-T2) = 32 kg 

100% Load                  =32 kgf 

20%Load   = (20 x 32)/ (100)   = 6.4 kgf 

= 64 N 

40%Load   = (40 x 32)/ (100)   = 12.8 kgf 

= 128 N 

60%Load   = (60 x 32)/ (100)   = 19.2 kgf 

= 192 N 

80%Load   = (80 x 32)/ (100)    = 25.6 kgf 

= 256 N 

IV. RESULT AND DISCUSSION 

A. Engine Operated Without Blower 

Specific Gravity of Diesel              =   0.835 

Calorific value of Diesel                 =   41,000 kJ/kg. 

 
Table 4.1. Result of engine operated without blower. 

 
Table 4.2. Result of engine operated with blower. 

The values obtained in varies trials are presented in 

the following graph. 

 
Fig. 2: 
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Fig 3: 

Fig. 4.1: Comparison of Brake Power Vs Fuel Consumption. 

The graph drawn above shows that, the fuel 

consumption decreases when the engine is connected with 

blower when compared with normal condition. 

 
Fig. 3: 

 
Fig 4: Comparison of Brake Power Vs Fuel Power & 

Indicated Power. 

The graph drawn above shows that, the fuel power 

and indicated power decreases when the engine is connected 

with blower when compared with normal condition. 

 
Fig. 5: 

 
Fig. 6: Comparison of Brake Power Vs Thermal Efficiency. 

The graph drawn above shows that, the thermal 

efficiency increases when the engine is connected with 

blower when compared with normal condition. 

V. CONCLUSION 

While the engine is operated with, Electrically Operated 

Supercharger 

 The Total Fuel Consumption and Specific Fuel 

Consumption decreases per unit power output. 

 The Mechanical Efficiency, Brake Thermal Efficiency 

and Indicated Thermal Efficiency also increase 

approximately about 15%. 

 This clearly indicates that the engine performance on 

the whole increases by using ‘Electrically Operated 

Supercharger’. 
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