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Abstract : An object of this study isto understand the correlation between the characteristics of an engine performance
and combustion characteristics, applying BD20 fuel reformed by ultrasonic energy irradiation to diesel engines. Before
conducting the main experiment, an experiment was performed to determine the optimum injection timimg of reformed
BD20 by ultrasonic energy irradiation. To control the duration of the ultrasonic energy irradiation, the capacity of an
ultrasonic energy fuel supply system was tested with 550cc and 1100cc chambers.

Astheresult of the analysis of the regular BD20 and reformed BD20 by ultrasonic energy irradiation, the BSFC and the
Power of the reformed BD20 was improved 3% and 6%, respectively compared to those of non-irradiated BD20. When
the fuel injection timing was delayed by 5°, the engine power was improved by 3%, and the BSFC was improved by
2%. The maximum cylinder pressure of reformed BD20 was improved by a maximum of 6% in comparison to that of
regular BD20, and demonstrated a synergistic effect of 3% by delaying the injection timing 5°.

Key words : BD(®}°] 2. t] &), BD20(7d i+ 80% + H}o] 2. t] 4 20%), Injection delay(E41+] $3), Ultrasonic energy
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Fig. 1 Schematic diagram of test engine equipment

Table 1 Specifications of test engine

Items Specifications
Engine type Water _cooled 4 stroke ;ycle
4 cylinder diesel engine
ciﬁggrsttl;:e Swirl combustion chamber
. O.HV
Valve mechanism (Over Head Cam shaft)
BorexStroke 91.1x95mm
Total displacement 2.476¢cc
Max. power 77ps/4,200rpm
Max. torque 15.5kgf - m/2,000rpm
Fuel ignition timing ATDC #°
Coolant temperature 80+2°C
N s Adel) 98 s BEete A
GO A S AlsE o ® WA= Y2 o F/

5% Z|(Eddy current dynamometer : Hwanwoong co.
Ltd, 130kw) & AF&-3FA T} £ 432 KSRISO 2534
o] A& 7] w0l sl PR E lon 7)3e] 34
5 IAAZ T A Bt 7PHAT = W
AREEETE 5, ARA17] BTDC 11°, 16° 2
21° x4 7]13+¢] 3]73d < =& 1000 ~ 3500rpm 7t
=] 500rpm 7+A o=, 7| IR 7F 3] [ Lo o
sto] BD20 A& Ale] Ao EAE 7]F o= aho
25%, 50%, 75% = 100% = W 3}1] 7t}

Zoo A5 a g o] A &Fo] Y 2o
Z5 1k U A] ZARS] ko] Ao] 1 m 3T} miy
a1, YR 2/ I TEEE d8e] e Ui
FeEo] Q8w 7]l oFFgSs F7] wel =
ARAIZES a1Eake] 2 74 -9-(850cc, 1100cc)ell t &to]
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Table 2 Specifications of measuring equipment
Items Specifications
Hwanwoong Co. Model
HE-130Absorption torque : 35kgf - m
Kistler Co. type 6052B
Piezo electric pressure transducer
Kistler Co. type 5011B
Tectronic Co. type DS360
National Ins. Co. type PCI-6024E
Pentium IT 500MHz, 4Gbyte
Omron Co. type E6B2-CWZ3E
Jungwoo Co. type JW-U2SB
AND Co. type HF-2000GD
Capacity : 2100g,
Resolution : 0.01g
Su Kwang precision Co. type Gold 707
Measurable range : 0~100% + 2% F.S
HORIBA KOREA Ltd. MEXA
-554JKNOX Chemical method
M easurable range : 0~5,000ppm + 20ppm
BOSCH ETT 008.55
Non-Dispersive Infrared M ethod
Measurable range :
0.00~10.00% vol + 0.06% vol

Dynamometer

Pressure transducer

Charge amplifier
Oscilloscope
A/D-D/A converter
Personal computer
Rotary encoder
Load cell

Fuel flow meter

Smoke meter

NOx analyzer

CO analyzer
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Fig. 2 Comparison of BSFC under fuel injection timing at
engine speed 2,000rpm and load 75%
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Fig. 3 Comparison of NOx under fuel injection timing at
engine speed 2,000rpm and load 75%
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Fig. 11 Comparison of Pmax under varying load at engine
speed 2,000rpm
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