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On the Performance Improvement of the Diesel Engine
by Ultrasonic Treatment of Fuel Oil
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This paper is an experimental study to investigate utility of ultrasonic treatment of
fuel oil in diesel engine.

Experiment was carrid out to clarify the effect of ultrsonic vibration on the
characteristics of maximum pressure, fuel consumption ratio, smoke, BMEP and torque.

The results obtained are as follows :

1. In the case of given ultrsonic vibration, the maximum pressure is increased in all
experimental conditions.

2. In the case of given ultrsonic vibration, the decrease effect of fuel consumption rate
is increased at low rpm.

3. The generation quantity of soots is increased according to load. In the case of given
ultrsonic vibration, the decreased quantity of soots does not vary accoding to load.

4, In the case of given ultrsonic vibration, the BMEP and torque are increased at low
load.
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1. Fuel tank

2. Fuel burette

3, Ultrasonic foel oil reformer
4, Ait lask with manometer

2. Smoke meter

13. Torque tndicator & Amp.
14 RP.M. indicator & Amp.
15, Conditioning circuit

$. Thermometer 16. Charge amp.
6. Dynamometer controller 17. Oscilloscope
7. Dyzamometer 18. Priter
8. Torque & R.P.M. meter 19, Personal computer
9. Encoder 0. AD converter
10. Test engine 1. Pressure tramsducer
11. Thermometer
Fig. 1. Schematic diagram of experimental
equipments,

9:‘ IO}EHZP—] —?—/]‘ ]_§~— .]_1161_9\11—/}_

123
v AT 40P°4 A} =51

Fig. Zg3t of
E¥FHAeln, 1 A2 Table 17 7o}
XN ojg__n_isz]gl oHl:TLE_ Sol7} olg
< horn(3) 9] =hrhel 4] % %4 sz &
e & AEHE Sl 272 oA sl
Zg3b A (1)L ? gh4-7} 28kHz ol 11,
g 2)5 ghddas ol &3 BEAAY
&@7hul Abakelel, horn step® % 483}
o, - mabfulojrt Ado AL
e A8+ AHAely, old digfe Hxi=

7tz 4, 82c¢St9k 3,96

3/4%-stol Hhsted A 4sheleni, 7

soll eHsiel Z1H5 A4S 800rpmol A 2800
pmrk] ABRAA A, 2ed AEL
e sk bR e A9E wm, 24

—192-



dufel 2t AHejel o7 Aol 5ol A AT

| S Iy

I
7.

— 5
j
| 4
e T
]
1. Ultrasonic generator 4. Filter ( 10 )
2. Ultrasonic transduces 5. Base frame

3. Hom

Fig. 2. Ultrasonic fuel inlet equipment,

Table 1. Specification of ultrasonic fuel inlet

equipment
Items Specifications
Frequency 28 kHz
Rectifing Full wave rectifing
Oscillation Autotuning by self
detection
Trancsducer B.L.T.
Amplitude (Peak to | 40pm
Peak)
Space (Horn to | 2mm
filter)
Horn type Step
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Fig. 7. Relation of BMEP vs, load,
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Fig. 8. Relation of Torqe vs. load.
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