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INTRODUCTION

Man has an inquisitive mind. He learned something differently out of curiosity in 

order to harness the power of nature. According to Daniel J. Boorstin1, “We live and 

learn- which means we constantly discover. But inventions have been rare and far 

between.” This age-long struggle it seems never ending as men became numerous and 

their lives more complex.

1 Daniel J. Boorstin “Discoveries and Inventions.” p. 7
 David Jackson. “The Wonderful World of Engineering” Garden City Books. New York. pp. 10-13. 1960

Power was first derived from the ox trudging his circle, and man treading his 

wheel from primitive capstan and rope pulley block, then from the windmill, and finally 

from today’s water turbine. The most recent source of power is the nuclear reactor, and 

much remains to be done in the great underdeveloped areas of the earth2.

Today, we understand the engineering problem facing us, and we are finding 

ways and means, more refined and productive solution of meeting new challenges in the 

future. The increasing demands for maximum power output of an engine since its 

discovery yield stressful human activity and create more pressures and thermal loads to a 

supercharged engine either of marine or stationary type, carried out by exhaust-driven 

turbocharger. This free-running unit called turbochargers is a self-contained unit made up 

of a low pressure centrifugal blower, both on a common shaft which mechanically 
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independent of the engine in providing a greater mass of air in the cylinder in which 

larger amount of fuel can be burned3. This innovation is not simply adding equipment to 

non-supercharged engines but rather to improve conversion of heat energy into 

mechanical work during the expansion stroke, as Dr. Rudolf Diesel emphasizes in his 

patent of 1892, describing diesel engines as distinguished from other internal combustion 

power sources primarily by the low volatility of the fuel they used, and by the means they 

employ for the ignition of that fuel4. Consequently, combustion takes place, as soon as 

required ignition temperature is reached. Expansion of the combustion gases drives the 

piston downward. Towards the bottom dead center and exhaust gases begin to leave the 

cylinder through upward stroke until top dead center which in turbocharged engines, both 

valves remain open momentarily to provide more effective scavenging of exhaust gases 

by the greater intake air pressure. These exhaust gases provide considerable amount of 

energy in driving a turbine wheel which in turn drives a blower impeller to provide air at 

increased pressure for the cylinder.

3 Alan Osbourne. “Modem Marine Engineer’s Manual. Volume II. Chapter 15. p. 179
4 V. L. Maleev. 2nd Ed. “Internal Combustion Engines”, p. 11. 1978
5 Philip J. Potter. “Power Plant Theory and Design,” 2nd Ed., p. 585

The observation of some sensible energy in the exhaust gases have been tried in 

merchant vessels by providing waste-heat boilers which utilize the engine exhaust to 

provide steam for many uses of the ship. Two common applications of exhaust heat 

recovery in electric generating plants are to provide warm water for various purposes 

within the plant and to heat ventilating air for the plant5

Historically, the progress of mankind in the production and application of power 

using his God-given scientific talents began to discover and to interpret certain of the * 1
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laws of nature in acquiring mastery over the forces of nature and an ability to create 

mechanical slave in the form of electrical or mechanical power-producing units6.

6 Frederick T. Morse. "Power Plant Engineering.” p. 18
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