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Abstract : In recent years, biodiesel fuels are attracting more attention because of the development of
electric and hydrogen energy. Furthermore, there are numerous advantages of the carbon emissions of
existing equipment; hence, existing research should be continued. Recently, changes in the world's
weather patterns are endangering the global ecosystem. Industrialization with new energy sources is a
slow process; therefore, various studies on how biofuels can be used as an alternative energy source
should be conducted. This study investigates the effect of the rate of biofuel mixing and the combustion
characteristics caused by the rise of biofuel temperature in diesel engines. The results showed that fuel
consumption slightly increased with an increase in biodiesel fuel ration, the decrease in pressure and
reduced heat generation rate. Furthermore, fuel consumption increased with a rise in biofuel temperature

and an increase in the pressure and heat generation rate.
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Table 2 Properties of test fuels

Ltem Test fuels
Diesel fuel |Bio fuel 100
Specific gravity(15/4C) 0.8342 0.8752
Kme(rcn;% 4‘(;1%0;) sity 2.67 3.754
Flash point(C) 75°C 128°C
Sulfur(%) 0.04 0
Water(%) 0 0.1387
Lower heating value(MJ/kg) 42.8 36.76
Carbon(wt.%) 85.83 77.29
Hydrogen (wt.%) 13.82 12.68
Nitrogen (wt.%) 0.16 0.08
Oxygen(wt.%) 0 9.7
Cetane number 51.4 58.67
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Fig. 3 Brake specific fuel consumption on various
of biofuel temperature and Biofuel ratio at
1,800 rpm
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Fig. 4 Cylinder pressure on various biofuel

temperature and biofuel ratio at 1,800 rpm
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Fig. 5-1 Rate of heat release on various biofuel

temperature and biofuel ratio at 1,800 rpm

2 o w% B orfr o2 &
et
Jo
o
)
)
(i
v
2
re

1
o
=
ol
)
o
9
X
q
=
)

off
oot
2
2 30
o
rir
2
ol
1o
e
ﬁ
ol
a=)
t#
ot
=
)

< FATT A4ED I olfE da T o
2257 deHd duatel 49 3 w9
Ho] Zradte] At nAsy) 2 o) Fojzgta
3ttt ol# 3 Yo7 oFrte] dAavl EXH o
A go] FUhE AT AyZtE T
3.4 M5 E(Rate of pressure rise)

Fig. 62 ¢EASsE 2 Zoly nloledxm

15T 71%¥0°]a, Fig. 6-12 Hlo] 28 45C —1e
Zoln, 71#&3] A 1,800 rpmoll Al FEHA S} o) whe}
A Bl AEH&F BAL Blojods 2%
W3S YRS vlo]ods Bl gol g H3}
7} S7MEE dAS FHoE ol FUIEIHe
H, AL vlol oA s H g 9% 2% FUlelA
5 dAsA FUtste AFE UEATH Hiole
Az EFuLd U3 2% J|FoR HAAE
S AHREE 15T -12.64%, 25C -13.33%, 35C
9.68%, 45T -6.45% ZA3dIHoy, Hlol2 d8
257t AsetA el FUheEA T Hiele
AR 15C 2x° tg JEo2 HFAFHES
AT HEE 25T 2.75%, 35C 9.61%, 45C 12.57%=
F7Vete AFE ¢ F UAgTh I ofrE vAd

Tol| A -9

oy
o
flo
2
B
i3
o2l
ol
ot
2
A
X
=
ole

0ot X
N}l_"
o]
o
N

o Pw
i)
o
e

A
Y
-
2

AT A R



— — DF Load 0%

— — DF Load 25%

DF Load 50%

— — DF Load 76%

DF Load 100%

Rate of pressure rise(bar/ CA)

Crank angle(deg)
1800rpm, DF 100, 15°C

— — BDF 10 Load 0%

3 — — BDF 10 Load 25%

——— BDF 10 Load 50%

— — BDF 10 Load 75%

BDF 10 Load 100%

Rate of pressure rise(bar/ CA)

Crank angle(deg)
1800rpm, BDF 10, 15°C

— — BDF 20 Load 0%
— — BDF 20 Load 25%
——— BDF 20 Load 50%
— — BDF 20 Load 76%

— BDF 20 Load 100%

Rate of pressure rise(bar/ CA)

Crank angle(deg)
1800rpm, BDF 20, 15°C

— — BDF 30 Load 0%
3 — — BDF 30 Load 25%
——— BDF 30 Load 50%
— — BDF 30 Load 75%

—— BDF 30 Load 100%

Rate of pressure rise(bar/ ‘CA)

Crank angle(deg)
1800rpm, BDF 30, 15°C
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