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Abstract - The objective of this study is to investigate the effect of biodiesel blending on spray and
combustion characteristics. In order to this, blended fuels containing 0, 5, 20, 50, 100% biodiesel in weight
fraction was injected via common rail to constant volume combustion chamber. As a result, spray cone
angle decreased and the Sauter mean diameter increased because of the higher dynamic viscosity and density
of biodiesel, however, it does not seemed that spray penetration was affected by these factors considerably.
In the combustion experiment, ignition delay of biodiesel was shorter than that of diesel due to higher
cetane number. And the peak value of heat release rate increased and the end of combustion was advanced
owing to higher combustion efficiency cause by the characteristic of oxygenated fuel.

Key words : Biodiesel, Spray cone angle, Sauter mean diameter, Heat release rate
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Fig. 1. Schematic diagram of non-evaporating spray
experimental setup

Table 1. Properties of fuel with respect to biodiesel blending ratio

Fuel type
Items Units
BDO BD5 BD20 BD50 BD100
density g/ml 0.814 0.817 0.825 0.842 0.872
dynamic viscosity mm2/s 347 3.54 3.77 440 5.88
LHV kl/kg 45949 45814 45245 43404 39831
Table 2. Experimental conditions of spray and combustion
Items Units Value
spray 45
Ambient pressure bar
combustion 60
Ambient temperature K spray 340
Blending ratio wt % 0 ‘ 5 ‘ 20 50 100
Injection pressure bar 1200
Injection signal duration ms 0.7

Journal of Energy Engineering, Vol. 24, No. 1 (2015)



134 REES

Fuel Filter

- ]
1
1 Low Pressure Pump —
I

High Pressure Pump Lo

Common Rail

'Q- Injector

ConvexLens :

—— Light line
-------- Signal Line

— &
< e = = = Fluid Line
E] I
High Speed Camera cvce —————

Amplifier t i

:_%’__1_ |_%_1_

H, Air

Fig. 2. Schematic diagram of combustion
experimental setup

Injection point

Fig. 3. Image taking locations of droplets

tron)E &3 FS5E, K FY Alofl= 2al&7)
go]] mfo|mZZAFI(K2, Infinity)E AZlelit) ¢l
AE e} 2aL7b|eto] F7]8k= LabView 2} o=k
AJ7](DG535, Stanford Research)7te] GPIBEA11} $F
THAY719] TTLAIS = o] f|A| M, &3k QreloflA EAL
oF HJo] TAlo AREESE HdEnh Tl A
A9 Aol oldh A WAlE ARgSE| $I8l =47t

Ol{X|Z3 HM243 HM1Z 2015

& FgeRle] FrHHoR HAEY, =49 23
o3 o %a (F 002 G50 068, Bosch)2 AR&5}%]
9 ol AF &2] 9] ST Fig. 1-2
. ojzle] & S Fig. 33} Lk

= = =
31, EREsa W 222

& Al AAE E 542 F5E olnAY
ot Ae At & FAHENeH, E3TH

50| Zex o) ol EREAL,
A

A3 em ok A7) BEFOR ALkE wg 25
Zlole} G, Fig. 41 A7) W2 vlolord e
W peeElg e BAG A0R, R e

P
% AL BT 5 Aok

Fig. 5= Hloleyde] 23hgo] wE 7as
o) 274 2B wAG Aolth BAF 2ol ERE
of T Zjol7} 24| SO, SFHAXTF o] FHE]
chazte] Folsk MASRE A BIE 4 ok 54
T 2A VIR AR AR sEcke FHIE Eolw,
S TP ATt vl A ST S HolA
ol

Fig. 62 & st
o EaEel to AgHel WsE ol oo
stoletjdo] Eghgol| et #2o] FasiAle A
2 21T 4 ek o) volorae] Eatol ue
ARl Wert FolehHA BAF Al AR} 291 37
of Qg wlmA Y W An ARe] AT FlE
A3 HF ol H= el 23 9 9 719k
o] meh ZelA WSl W St 2
3 Ao] Ylow Ak

BAF 1.3 ms 7}

3_2 .I_-lda- O|71

), vfolocide] S3HEo)
4 W 9 £ Ao o), o
o} 3je] 20| A5t g
o2 TS| Sl Bpomiy =
A Aol =g st oju] S
& BEYAS ABdlgon, oPlA BE YHe
SMD(Sauter Mean Diameter)S H3ic)

Fig. 72 volorjale] E3hanr 2xree] Az



dlol ot o] BRPE T AR BI W A EAo] B AT 135
I%nﬁls(]e 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3
e _ _ _ _ _ _ _
0

R N Y Y Y Y Y Y Y Y Y YYY
RO O N N NN N NN YY)
I N N Y Y Y Y Y Y YN YY
RO N Y YN YY Y Y Y Y YY)

Fig. 4. Images of non-evaporating spray development process with respect to biodiesel blending ratio
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