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Abstract : To evaluate the durability of direct injection diesel engine using biodiesel fuel, a small D. 1. diesel engine
was operated on a blend(BDF 20) of 20% biodiesel fuel and 80% diesel fuel for 200 hours. Engine dynamometer test
was performed at a load of 90% and a speed of 1900 rpm to monitor the engine performance and exhaust emissions.
Engine performance parameters and exhaust emissions were sampled at 1 hour interval for analysis. The combustion
maximum pressure and the crank angle at this maximum pressure as a combustion variation factor were considered to
study the combustion characteristics of BDF 20 in diesel engine during durability test.

As the results, the standard deviations and errors of combustion variation factors on BDF 20 were very little and
combustion characteristics were very stable during the durability test. BDF 20 resulted in lower emissions of carbon
monoxide, carbon dioxide, and smoke emissions with special increase of nitrogen oxides compared to diesel fuel. There
was no also unusual change in engine oil composition from using BDF 20. Most of engine parts were clean and showed
little wear, but soots were detected around the hole of fuel injector when BDF 20 was used in direct injection diesel
engine for 200 hours.
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Nomenclature LAE
Pnax  : combustion maximum pressure, bar H AR e &5 Bglo g AfouA=
dPmax @ maximum pressure rise rate, bar/°CA x| & o Al ol L =] o] ) gE A7) B3] o] Fo]#]
Bpmx : crank angle at combustion maximum 2 A= Aot o] 23t A X Foll A= nt
pressure, °CA ol tiAF= A /bee A2 AMA o= X
Bepmax : crank angle at maximum pressure rise M EA] A He] FEA = A AAES o] &3}
rate, °CA o] Aikol Fhsdithe o] o B #4E 7t
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FoIA, dAE =7t AAGLANA AN AL = Fop A& AT 54& 23 vk B,
A 85 A e gt AYE D e Aol woled AR SagFol BREn AL, ARt

[e]

B obA U Alol e ARFAREA Be W 2T A B AL oF L61% Ta1 Tk
o] FAS sy g 5V Bas AAe
1= 3 Table 1 Specifications of test engine
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T A QAL = vlo) e T Af-= U F8F Ttem Specification
A SR o) HE AR Ariet £904t Engine model NPIODIE
Number of cylinder 1
EH‘I“ITi‘T‘Ei ‘T‘i /‘(H}\}-E] al h:]' o] %—oﬂ k.IE EH Bore x stroke 95 x 95(mm)
2o ZHE AAEE vlo] QU A S 3 A7 E Displacement 673 (cr)
. Compression ratio 18
) 3 [e) 18 H A A = o
Bol WA= o] ghort AARTE Al = vl 2. Combustion chamber Toroidal
O A f-of gt AT op7) B F3 A o)) Injection timing BTDC 23TA
dlo) o O] A §-= tjA 7| o] A28 AL At Coolant temperature 8027
- - Injection type Direct injection
37ge) vlszste] 71 #e) 58 ‘i"‘;%‘ %’101 874 Rated power 13PS/2400rpm

3lal, ARl thake) s TR
Q7o) Al FH-S 2w gk 8}21 2 A=7t

*r"
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j=

=)
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Table 2 Properties of test fuels

Aol AR} o i ALRERC] w7 W Test rosults
#of 525 nhol o T A §-2 7|9} & A Lol A ftem Diesel fuel BDF 20
ARG EHEEE o EE R UTh wEA, vl Sulfur(wt. %) 0.031 0.025
OARZ 0]-8317] $3 o= A 80%<} Hiol Ash(wt. %) <0.01 <0.01
2 )A S 20%(F% BDF 2002 #7))8 &84t Flash point(PM, C) 74 78
Agsta 9, o) wE 38S Hris 4Ry Specific gravity(15/4°C) 0.8373 0.8464
o] A HrE vy 9‘)1\1:]_"0"2) a2 BAR Pour point(C) -20.0 -12.5
e A2k o) o Tl A fol i Y12k eaiae | Visesh OG89 | 39 2
WA BT o) So] 4 %) ek-& Abefol . LHV(MJ/kg) 4588 445366
G, B AN vel et AR E AR e E N
2 o)A 7| Fhol] A 7 A-8-5F A9 Hho] Q]G - -
AR2] 1‘4} J\Mjﬂ EL - g7 :ﬂ }EL :‘ _'J—ZT Carbon(wt. %) 85.83 84.63
o 71T S RIS E ST et Hydrogen(wi. %) 1382 13.54
ste] npol o A frofl 3t GAIZE A 2 T Nitrogen(wt, %) 0.16 0.18
€ WAL B7rskalA Sk Oxygen(wt. %) 0 1.61
2. A8 A 2 Y 22 AlS] up
21 &Y X R A= Age] g8 A5 AEdEd BR 80%%}
Aol AHER 7B A, B, 454, 2 Vel T AR 20%E AHu &R ER9 BDF 202
HEAL2] U A 7| Bolu, A ERE G oJshA] Al Eo] o]- &3t Th AAIZEY] W AlEE sl A T
Hi 7laRste 7|9 AL EE A7 T A gl G2k B g AP A T AT B o]§
A& Qo7 2T 4 YT E stATh AP AR she] Ygiol B AEolA Z#Ee A B
B 71#e] T2 AL Table 1o JERRA L 7} dbgsthE 7| @8 A& S 1900rpmel| A 90% -3}

Table 2= A Poll ALg 8 A8 BYAE e}  200A]%F o]/} BDF 2002 st 4% 7|
d Aoz, ol eu)dfe ol Ha) e AT Loy viEES IR HE 0B A5
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Table 3 Properties of engine oil sampled from the diesel 1) BDF 209 iRt AxWEeIAE Mg Ao d
engine operated on BDF 20 A9, Hg gEASsE, J T A4gE0A] 9
Item Testresulis® | ¢ 23 7t Ao FHFs o] BAsHE 22
G2 7} g9 BEAAst oAA} PP »
Water content(Vol.%) <0.05 - B o 2= 9lo] A7) 7k S AA|o] S A AmE
Flash point(COC, C) 252 >175 o] §lo] Qg Aol Sl AEA S LIES o 2 9l
Kinematic 40°C 83.43 -
viscosity(cSt) 100C 11.62 >56 At =3 A5 H 5 AP S BDF 202 AF-g-g
Viscosity index 1 ~85 B Afee) AR 41 3L G5 9
Oxidation | Viscosity ratio 1.02 <15 Ao, FAITE FHAlE AASA YEIGS
stability Lacquer No detect < thin & 4= AT
Apparent viscosity(-20C, P) 4.65 <35.0 2) AFEAM A7 Tl BDF 202 AFE-& 3%
el Afe] AFRTt %AE Fade &
Pour point(C) -37.5 <-225

F alglom, FAT At vds uEs
e s 2t

] 3 S HIES RC =N 5
0_].0 . E I LU RS 1

‘4?‘417;] o gf)?ﬁo 02 A7 AT T ABRA} JFl ek NOx Mg s Alef o) W & )

1g. = —— AL TR A 48 FELEL U =
Mgmﬁg shorelo] Sleto] 1me) BAsE Qo1} oks}E) | ekghey. ] shegeo] 2R A

o= e el 4 ¥ EEBDF209] J&oz Afve] A$u
dfsto] AR wiET o] AT AR LA 9] A Ok okt 2obshednh e, w7 b e me
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