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Nomenclature

ASR : Auto speed regulation
ATR : Auto torque regulation
b : Fuel consumption [cc]
B : Fuel consumption per hour [ # /h]
be : Specific fuel consumption [g/ps * hl
BLT : Bolted Langevin type transducer
BO : Blend oil
BSFC Brake specific fuel consumption [g/ps - h]
C : Velocity of ultrasonic wave[m/sec]
Do : Droplet diameter
d : Nozzle diameter
e : Energy density
f Frequency of sound [klz]
Hv : Lower heating value [ll/kg]
LO : Light oil
n : Engine speed [rpm]
P. : Brake horse power [ps]
P : Reflectivity of plate
SMD : Sauter mean diameter
t : Time [sec]
T : Torque [kg - m]
: period of sound wave(sec ')
UBO : Blend oil added ultrasonic
ULO : Light oil added ultrasonic
Bi : Compressibility
Bs : Adiabatic compressibility
Nt ; Specific gravity [g/cn]
I : Brake thermal efficiency [%]

A : Wave length of sound[m]
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SUMMARY

This is an experimental study on the possibility of, using a blend oil by
ultrasonic adding in diesel engines. It is compared to engine torque, the
rate of fuel consumption, the thermal efficiency and ultrasonic adding

effect for engine speed. The results are obtained as follows :

1. Of all the fuel oil, it is indicated that the maximum torque is at
2000rpm  and the torque 1is rapidly decreased according to
increasing engine speed. When engine speed is more than
2400rpm, it is found that blend oil is lower and the blend oil of
ultrasonic supply is the same, in compared with the torque of

light oil.

2. To investigate the influence of ultrasonic adding for break fuel
consumption, it is found that light oil increases the average to
2.05% and a maximum of 2.48% and blend oil increases the
average to 599% and a maximum of 8.37%. As a result, blend oil
has the higher effect of ultrasonic adding. In break horse power,
the effect of ultrasonic adding is increased according to increased

engine speed as a whole.
3. With the ultrasonic adding in fuel, the thermal efficiency is

estimated average of 28.4% and maximum of 30.07% in light oil

and average of 30.29% and maximum of 31.09%6 in blend oil. The

_vi_



result confirms that blended oil is better than light oil for the

improved effect of thermal efficiency with ultrasonic adding.

From the above results, in order to apply blend oil to engine fuel, it will
be desirable to apply the very high added effect of ultrasonic energy, and
also, thoroughly investigate the rapid drop of torque and thermal efficiency
and the phenomenon that the amount of fuel consumption increases at

high engine speeds.
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Table 2 Specification of eddy current dynamometer

Contents Specification
Absorption capacity 180 ps
Absorption torque 35 kg-m
Max. RPM 9000 rpm

Torque detector

Load cell type
Sensitivity : 2mV/V

Cooling method

Water cooling system

Water pressure

0.7kg/c’ more

Lubrication system

Grease lubrication

Dynamometer weight

300kg




Z53 oy F7kel 9

1
T

191, Fig. 33} Photo. 2

23S

1H3 Fx=2 A

=N
o =

AZ

wK

¢

1
e

o]t} Fig. 3% Photo. 2014 =

1T},

el

T4 ¥ o]

of wz} ¢+A3 Langevind,

9 Qg4 i F

F ]

El
WW

=K

aref o] 28,5k €]

9o
o =

o] golahaL V)4

i~

el Zlolth. Fig. 49 Photo. 3°l

BLT

ke
T

Fig. 4%} Photo. 3
A BRH T Y o

= wol 1% m

)

i)

!

ofx= <ol gith

]
=

et

B AT}

B

Table 3 Specification of 285 kiz-BLT

“u —
<
: E| -
%
<& G Lo
. n —~ -
g <4 E Q
2E<| g
LTu =Y
g
5 g
£ 2 E ©
=R op
S <
g
= W —
g g8 o
0o = O
< W =
=y e
3 o +i
s = 2
IS ~ S
O 38
Fzz| s
& = g S
o S =
R @ —
= o
)
=
a —~
s ©; 5
- — m 5
g = 3]
3
<
>
9 ~
— S
)
i
& = I
M S

Sials]

p s

FAZE A7 W



Fig. 5= &9 /MFES Hol Fi v g A& a2 e 4
al

ASDe @y 29Y @
o

of &g AT el M) I WFol Hujel A5-(L1=L2=M4)E 1L

p = 600<b_ g5 b (2.7)

be _ JQ0.0&LX (28)

D,
B2 Y
776 - B. 7_ H[ - be.H[ 1000 (2.9)
_ Tn . Tn
be = 2T (G0%T5) T 716.20 (2.10)

_10_



1.5. g+

B AH A Al

ofo
o
re
bl
rlr
Ho
24
Jo
fo
o
Jo
lld
o
k1
Do
(@)
a
=
>
ofo
)
=
Q1
(@)
Q1
o
{0

T el 6% Eolth B2 £ Fad d 61T £dwd W 9

Table 4 Properties of the blend oil

Blended ratio . . |Lower heating| Flash | Viscosity
Specific gravity . o
. . ! value point at 30C
Light oil |Rape seed at 20C (al/ke) CCH (Cst)
o S
)| oil (%) :
100 0 0.8350 10,600 61 3.53
90 10 0.8416 10,480 62 4.50
80 20 0.8430 10,390 63 5.42
70 30 0.8480 10,310 71 791
60 40 0.8576 10,220 80 11.21
50 50 0.8657 10,130 92 15.73
40 60 0.8770 10,060 126 23.43
30 70 0.8867 9,970 177 29.42
20 80 0.8931 9,890 282 36.23
10 90 0.9036 9,790 298 43.72
0 100 0.9190 9,720 318 50.81
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(D Main control console

@ Eddy current dynamometer
@ Engine
@ Ultrasonic fuel supply device

(® Ultrasonic generator

® Engine cooling water tank
(@ Fuel Tank
Flowmeter

© Temperature sensor panel

Fig. 1 Schematic diagram of the engine performance testing system
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Photo. 1 Photograph of experimental apparatus
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START
(Engine & Controller)

Torque Calibration

Warming up Engine
Maintain 7500 800rpm

Setting Engine Speed

\TR

Setting Load

Setting Engine Torque

measurement

measurement

(Engine & Controller)

ik

(Engine & Controller)

i

Fig. 2 Flow chart of testing dynamometer
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(D Ultrasonic generator @ Fuel inlet port
@ Bolted langevin transducer ® Fuel outlet port
@ Horn ® Glass plate

Fig. 3 Diagram of ultrasonic fuel feeding system

Photo. 2 Photograph of ultrasonic fuel feeding system
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D Bolt @ Metal block @ Transducer

Fig. 4 Diagram of inner bolted langevin transducer

Photo. 3. Photograph of inner bolted langevin transducer
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Fig. 5 Diagram of step type horn

Photo. 4 Photograph of step type horn
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Fig. 7 Comparison light oil to blend oil for ultrasonic adding effect
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Fig. 8 Relationship between torque and engine speed
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Fig. 11 Relationship between BSFC and engine speed
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