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Fig. 1 Drawing showing a diesel tail gas waste heat
utilization system with ethanol serving as

the endothermic carrier
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Tab. 2 Table of operating conditions for testing a diesel engine
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Fig.2 Chart showing a change of the oil saving rate

with the ethanol flow rate at various rotating speeds
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Fig.3 Chart showing a change of the comprehensive

oil saving rate with the ethanol flow rate

at various rotating speeds
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Fig. 4 Chart showing the exhaust gas temperature

contrast of an engine at various powers
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Fig.5 Chart showing the oil saving

rate at various powers
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Fig. 6 Chart showing the comprehensive
oil saving rate at various powers
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Fig. 8 Chart showing the proportion of

hydrogen production at various powers
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315211) FU Lei ( Qingdao Maritime Bureau Qingdao China Post Code: 266011) //Journal of Engineering for

Thermal Energy & Power. - 2012 27(2). -237 ~241

To realize applications of emulsified fuel oil on ships a set of heavy oil ondine emusification device was developed
and a real-ship test was performed on Ningda No. 6 transportation vessel powered by a Model G6300ZC18B diesel
engine. The test results show that when the water dilution ratio ranges from 16% to 24% the fuel oil can attain a
good emulsification quality and serve as a kind of fuel oil on ships. When burning the emulsified fuel oil the diesel
engine will have an explosive pressure fluctuating within a range from 1 to 2 MPa the exhaust gas temperature will
drop averagely by 12 °C and the cooling water outlet temperature will decline slightly. The above-mentioned param-
eters are changed in their normal variation range. Moreover the average oil saving rate reaches 9.7% and NO, CO
and carbon-{lue-gas emissions decrease by 19.6% 20% and 35% respectively. Key words: marine diesel emulsi-

fied heavy oil water dilution ratio combustion emissions reduction

= Experimental Study of the Influence of Ethanol Mixed and
Diluted Combustion on the Qil Consumption of a Diesel DANG Shuai ZHONG BeiHing GONG Jing—
song YUAN Zhen ( College of Aeronautics and Astronautics Tsinghua University Beijing China Post Code:

100084) // Journal of Engineering for Thermal Energy & Power. - 2012 27(2) . -242 ~245

After a heat absorption ethanol can be pyrolyzed partially and produce a mixture of several gases. To study the oil
saving effectiveness of gas mixing and dilution combustion in a diesel engine the diesel system was modified: let
ethanol to absorb the waste heat of the exhaust gas by passing through a miniature and efficient heat exchanger
mounted on the exhaust gas pipe of the diesel engine and after a pyrolysis in a part the gas mixture thus produced
is fed into the combustor of the diesel engine via an inlet pipe to improve the combustion. On the system under dis—
cussion an oil-saving experimental study was conducted at constant power—various rotating speeds and rated speed—
various powers. The research results show that the system in question can have a relatively good oil-saving and en—
ergy-saving effectiveness at both high and low powers. When operating at 1500 r/min. the diesel engine can a—
chieve a possible highest oil-saving rate and energy-saving rate of 40% and 13.5% respectively. When operating at
2000 r/min the diesel can attain a possible highest oil-saving rate and energy-saving rate of 24% and 5.7% re—
spectively. The measurement data of the gas mixture pyrolyzed from ethanol induce one to conclude that the oil-sav—
ing principle of the system mainly depends on ethanol steam at a low power while mainly on gases with small mole—

cules at a high power. Key words: internal combustion engine ethanol pyrolysis oil saving

= Numerical Experiment and Blade Profile Optimization



