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ABSTRACT

A Study on the Development of engine performance in case of

adding silicate to the cooling water mixed ethyleneglycol fluid

By Kim, Young-Goo
Advisor : Prof. Hong, Myung-Seok, Ph.D.
Department of Mechanical Engineering

Graduate School of Chosun University

The gasoline engine of vehicle elapsed the period in use gradually
increase exhaust gas particles and are decreased the horsepower of
engine with the accumulated carbon in intake manifold system lowering
the precise degree of electronic control system an O, Sensor,
mechanical wear in alternating and rotating motion , Cooling water used
long period lowering heat transfer of cylinder block and radiator. The
main treatise was studied for decreasing exhaust gas particles and the
rate of fuel consumption by mean of removing the water fur and
activating mixed fuel-air in combustion chamber of cylinder in case of
adding admixture of SiO, and anorthite, 35m¢{ to the cooling water in

radiator.



The developed mixture of SiO, and anorthite which is generating
positive ion in cooling water changes the direction and speed of frame,
miniaturing fuel condition by interacting between positive ions  and
ions in combustion chamber so that could increase combustion
efficiency and also it 1mproves heat transfer in outside cylinder block
and inside radiator with removing water fur in cooling system so that
could increase it.

The government is doing exhaust gas condition as inspection guide of
motion vehicle that is elapsed for some time by using ASM 2525 mode.
Therefore by testing that mode. First test condition do after sufficiently
warming up engine without adding admixture. Second test condition do
after running 30 minutes with adding admixture to first condition
vehicle.

As the result of test carbon monoxide (CO) was decreased from 0.3~
05% to 0%, hydrocarbon(HC) from 108~159ppm to 10~20ppm, Nox
from 600~1900ppm to 10~20ppm remarkably and fuel consumption was

improved to the degree of 1~3%.
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Table 4-1 vehicles specification

VEHICLE YEARS DISTANCE |DISPLACEMENT
ACCENT 97 98380km 1300cc
SONATA 93 237000km 1800cc
ELANTRA 93 150300km 1500cc
SONATAII 96 104111km 1800cc
EF-SONATA 02 98000km 1800cc
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Table 4-2. Measurement of boundary for exhaust gas

Gas Measurement range Minimum scale
LIe 0~ 9999ppm 1 ppm
L0 0~102% 0.01%
€O, 0~20% 0.01%
Nox 0~5,000ppm 1 ppm
O2 0~ 25% 0.01%

Table 4-3. Measurement of conditions for exhaust gas analyser

Heating time

15minutes

Revision method

zero . auto revision,

span : span gas use auto revision

Institution circumstance

Temperature : -10C ~407C,
Humidity :90% under

Pump of flow meter

1.5/min

Indication method

Digital method

Electric power source AC220V  50W
Size 250x190x400
Weight kg
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Table 5-1 the comparison of exhaust gas volume for

adding additive before and after

vehicle
elantra sonata ef-sonata
accent(97) sonata(93)

. (93) -1 (96) (02)
1items

]
co l 0.3 0.3 0.1 0.5 0.3
0,
(%) 2 0 0 0 0 0

]

HC Al 159 148 108 109 124
(pom) | o 18 20 19 11 3
NOX A 803 670 983 1900 620
(bom) |+ o 183 0 5 584 13

A
Co2 A 144 149 155 14.8 114
(%) N
< 145 14.8 15.2 15.0 11.5
%l 0.7 0.3 0.5 0.8 0.4
0,
O,
(%) < 0.3 0 0.1 0.3 0.2
%l 1.01 1 1.01 1.01 1.23
A
< 1.01 0.99 1 1.01 1.17




@ adding before W adding after

CO concentration (%

accent elantra sonata Il sonata ef-sonata

Fig 5-1 the relationship between CO gas and vehicles measured

for adding additive before and after
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Fig 5-2 the relationship between HC gas and vehicles

measured for adding additive before and after
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Fig 5-3 the relationship between Nox gas and vehicles

measured for adding additive before and after
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Fig 5-4 the relationship between O, and vehicles

measured for adding additive before and after
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accent elantra sonata—1II sonata EF-sonata

beforet#4m) | 875 8.48 8.25 8.42 11.03

after( £ /km) 8.89 8.72 8.32 8.59 11.23
improvement
o 1.6 2.8 0.8 2 1.8
efficiency (%)

Table 5-2 the improvement efficiency of fuel consumption measured

for adding additive before and after

E before(4/km) | after(4/km) ‘

rate of fuel consumption(£/k

accent elantra sonata III sonata ef—sonata

Fig 5-5 the improvement efficiency of fuel consumption measured

for adding additive before and after
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