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Nomenclature

BLT :  DBolted Langevin type transducer
B. : Specific fuel consumption(g/ps * h)
C : Velocity of ultrasonic(m/s)

DF © Diesel fuel

e : Density of energy(N/m’)

F : Fuel consumption per hour( 4 /h)

f : Frequency of sound(Hz)

H, : Lower heating value(cal/g)

n : RPM

Ny, . Brake horse power(ps)

P Acoustic radiation pressure(N/m’)
R Reflectivity of plate

S : Specific gravity(g/cm’)

T Cycle

t Fuel consumption time(sec)

UDF . Ultrasonic energy adding diesel fuel
UEF . Ultrasonic energy adding emulsified fuel
\Y : Fuel consumption (mf)

W : Torque(kg *+ m)

v . C,/Cy magnetiogytic ratio

Ne :  Brake thermal efficiency (%)

A : Wave length(mm)

p . Density(kg/m’)
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SUMMARY

This study was undertaken to investigate the engine output, the ratio of
fuel consumption and it’s efficiency, and the emission concentration of
exhaust gas such as CO, NOx and smoke of Diesel Fuel(DF), Ultrasonic
Energy Adding Diesel Fuel(UDF) and Ultrasonic Energy Adding
Emulsified Fuel(UEF) according to the variation of the speed of engine
revolution through engine performance test device under the circumstances
of electrical load(4/4) and 80C.

The results obtained are as follows:

1. In the case of UDF, as a result of fuel atomization, combustion
efficiency became good and accordingly fuel consumption rate decreased
by 2~2.6%, brake horsepower increased by 1.32% maximum. According to
decrease in fuel consumption rate and increase in brake horsepower,
specific fuel consumption rate was improved by 1.8~3.5%, and specific

thermal efficiency was improved by 2~2.6%.

2. When using UEF, torque and brake horsepower decreased by 0.4~
1.35%, 0.41~1.34%5, fuel consumption rate increased by 3.15~4.05%. In
spite of the increase in brake horsepower and fuel consumption rate,
owing to the small caloric value of emulsified fuel, brake thermal

efficiency was improved by 6.1~7.3% .

_vi_



3. Since UEF includes water, NOx decreased by 5%, which was resulted
from the fact that emulsified fuel absorbed the heat of in-cylinder water

in the process of combustion and made the temperature fall down.

4. In spite of the defects of fuel spray, there was a decrease of 15.2% in
the concentration of exhaust gas, which was made by the supplement to
combustion and the negative effect on injection characteristics in the

process of combustion.
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Table 1 Specification of bolted Langevin type transducer (BLT)

. Thermal . Maximum | Maximum | Dia. &
Frequency | Admittance ] Capacity ] ] )
quality velocity | amplitude | Thickness
(kHz) (MQ) (pF)
(Qm) (cm/s) | (P-P)(zm) (mm)
28.510.4 357 1,000 3000£15% 60 9.6 295, 5
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3-2-1. 71

2 Ay Abgs gA 7|32 AdY A 91.imm, 34 95mmEA YA
XL 2476ccola, f=H|= 22110tk o] 7]1#e] HUYEA+E 162kg *m
=88 80ps(4200rpm) .2 Fo A DS Table 29 #t},
ey

g ko7l fistel BAE F ABAASE L P

3T

Table 2 Specification of experimental engine

Description Specification

Water cooled, 4Cycle, 4Cylinder

Engine type ; .
Diesel Engine

Piston displacement (cc) 2,476
BorexStroke (mm) 91.1x95
Compression ratio 21:1

Max. output (ps/rpm) 80/4,200
Max. torque (kg + m/rpm) 16.2/2,200
I1V.O 20°BTDC

Intake
I1V.C 49°ABDC

Valve timing

EV.O 55°BBDC

Exhaust
EV.C 22°ATDC
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o TS FFote w8A BEAR FAAHY Jor, A ASEA, AEA

Aol, FFMEA, AAFEY Aoi75o] Ak,

2 AEZY URe 2E7w 2Eao 4RF £AE YA WHE ¥AT}

AN

Ho, I AEEH0ES AR " BAV)o] o8 HAEslY] AEEY TE7
o os tAYE mEH=E FAR

&rke & 180PS, F&EIE kg - m, FE&3HEHEE 9,000rpm
oW, AEEY FA 753 3HdEE=+ 0~10,000rpmel i, EA= 0~

100kg - mo| o, F8AFF2 Table 32 2T

Table 3 Specification of eddy current dynamometer

Contents Specification
Absorption Capacity 180 PS
Absorption Torque 35 kg.m
Max. RPM 9000 RPM

Load Cell type

Torque Detector L
Sensitivity : 2mv/v

Cooling method Water Cooling system
Water pressure 0.7Kg/cnf more
Lubrication system Grease lubrication
Dynamometer Weight 300Kg
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Photo. 2 Control box
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Check codling water, test engine, controller

After operating contraller meintain about 10 minutes

Adjust torque to zero point

After starting engine, maintain 75001 800rpm

| Cooling weter mEintAN 800

After opening thrattle valve, maintain full load

Fig. 7 Process of experiment
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Table 4. Specific gravity and lower heating value of DF and UEF

DF UEF
Specific gravity (207C) 0.835 0.868
Lower heating value(ka/kg) 10,600 9,540
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