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Abstact

In this study, the performance and emission characteristics of a direct injection diesel engine using
coconut oil biodiesel were investigated. For this aim, coconut oil was converted to its biodiesel via
transesterification approach. Then, the effects of the biodiesel percentage in blend, engine load, and
speed on brake power, brake specific fuel consumption (BSFC), nitrogen oxides (NOx), carbon dioxide
(CO2), carbon monoxide (CO), and particle matter (PM) have been considered. Fuel blends with various
percentages of biodiesel (-%0 - %37/) at various engine speeds and loads were tested. The results

indicated that blends of cocunut with diesel fuel provide admissible engine performance; on the other
side, emissions decreased so much.

Keywords: Biodiesel, Cocunt, Engine Performance, Emission


https://yujs.yu.ac.ir/jste/article-1-21-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-10 ]

shelge 5B 3ai () 10 D508 gl ynl (5 5 Loy oS
STy lej g Les e lencdBlS lie (589, 4 Joilie S wiile
el 00l oy y2

ey 53 (e bawgi (g0l Sliddzd eSU mizren
ooy plol A3l 5l ol sl eige j0 Jposm g 3l eolaial
g ) oozl 5 ady 4 [N oK 5 SULSLI .ol
Ol ol (29, L sl o Lol a5, 8 5o
Ips &g bl pose (ol e 9 05 |, S5, 05 Joge
0, 8lee win S ol oS S50 g Ve O glaas,s jo
8l 552l s Jlade 4 Jpoge 5l colaiul s jo 530
aeSTsige o Blee 3 ol san¥T Wi )T by by S oo
G xS iz b a Jpoge l eslital pla s (08
2550 S 00Vl 50 Slee ) 4 [0] S5 5 5bigy by e
o) sl ,y Shgr wlowy 24, 5l eolainl sl o Jpo
> ajlie o jleolaiul plfin 1o 55750 o Slos a5 Lo
o] Glids b uzes bl Jpo Sigm ) ool
YCO LCO (o 0¥ j2alS o J09m ) ool ols yLis
55,5 .« PM 3 NOx

FH0 Jpogm co g adgi Y

2L slase, 5l Jpoge Wy slaby, (w5l S
DSl oo OgeelSonty il i 5 U d pliend (g, G 5l ool
dlesl jo Jlo bgglee (b a5 Conl anl alie g, o
Loled g s (ol Ll cod )l 5o 09800 plasl ()
@ oblS bod bl sloKusSly 5 g5 UL 5l ealil
DY 0500 plonl (alsS o e (o (hond 2900 ilie
5 Jsibie 5 ey GRSy Jolds o gus ol agi (oot a8
Slode] ul oy 4 e a5 )55l Sy jpa> 0 Jeilil L
O o ablbioe gdica L ymdS g gl 29, 10 09290 © 2
Ol sl i 5 gy 51 56 Jogm w98 sl GafioS
S2idgn i o2l (JRdgm S g dngd I e Eensl 00 o0liu
Voojleds Jguz 5o ol onl 285 18 6 sl 50
JOW PRNENRNHE

GialasT byl ¥

o pb b (5,9590 (Guins ! jo oolaiwl 050 (5,5590
e ol e adlbice Ghle Heige oS0 cale MT4.244

Ailse ¥V Jgoz 0 zyue Slasin sl

doddo —)

Olye 4 Jps vy, lawg )b (gl slp (LS b,
b C g g5 cnl 5l ooliinl Jg ol brme Gl 4 S g K
sl o N ws o g yhas Sl Ll )0 Leis sl sla Lo
Cony ae  Fogll O ie 5 s Cead al38l Jds 4y yu3]
4 bl il oo Gl syl colaiwl a5
B ple Gle @ by ply wuas 655 gl 5l ool

L G &5 Sl pdy o 5 Sb S s S S0
S a1y o plgie oeizeen 5 willioe U0 i s Shs
s 5 wibige 3,555 5 sle Ll Jpogm 05 oy (Sils
Orizeed Joge bl g 55 (5555 0090 5 Siileg)l SloS
Sl s wilgs oo aS Sl J30 Sl 4y Cnd (6 YL oyl as gl
S Jpdgm 09z wed Al g0k u> Bl siemess 5l (AU
Ol 4 Wlg co el (2L Al lils 5 pd wass Cogw
‘) wj“) U"‘ Q]..i; )‘)5 oalaiw! Sy« J).Jé ‘5‘}’ éﬁf wsm
Sl g, wile Gl sloez 5 LS slagss) 5l Oy
wole do] (155 wilawsy L¥] s wls Y] Lo Y] o 5
.A)ﬁi Cawdy [V] 5@ <79 [;]

g Mg slp e glaoledl (S S 2,
39 oS 5 S S g b Wl oo S50 8, ol e JR9
S g Rl WS ok & Wlgie oS lpd 3 (>
2 bl (B8 Cgiz pliz j0 S0 g, Sleslinul 005 5o
Jds a5 odg sl j5ige 0 jsbimen 5 J& 9 oo Jolus
aibie Slghd o1 Koo Coge el LiolEl s o o] o8 ause
el o 50 o (o5l 5oie dan 3l psbiswan 5 S5

o plnil Jioger oolsi o) jo ol wliios (95
292> 59 52 s JoUIL jsbiran 5 Ol s Jyilia b S0
wa] b 5 Sl s ls y canddBlS lgie 4 o9 g dund!
Pl a0 Sl 392 Jpto b 500 29y Jpogm Wl
az 0 Ve Jilas glos a5 al (asice Gudod pl (o oSl
Jposer sy 009) Sy sl eJsilie Sl slos 51 VL
& al> 5o g0 a3 G o [V o] o) Ken 5 SiguST .ol (59,0
ol s Jgl o po 5 3555 0y Jpose 5 ks,
3 8l Gl P B sl gl Sy sl by 4 oy
g @ Jol al> o 5l ool adsi slo wynlS 55 pgo Al e
5 Lyl Jite adgi (gl o S8 LU Sy jpam b g Jgilie



https://yujs.yu.ac.ir/jste/article-1-21-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-10 ]

YYAY bl (Jsl o )leds sl Jlo «55 51 ;0 00y 35 50 el 44 505

S g SG S

B o
=
RTh _\@

L I sl sl
A sl 8
> I:Il PM sasyi St
=]
% = [ D-ﬁd\‘;' S
L sauyi
Eddy-current sl
Gl s oy 25 ) S
b s L6 oy, Sebses oolys ) Jguz
axlg bl o lastisl o5, CS g UinlesT sl o,
NAS J5558

Mg KOH/gr ASTM D664 -, F4 Sl Hlade

min ASTM D525 fA- # o aeST gl Y

- ASTM D130 ) # celo ¥ 61,100°C jo o So,e5 Y

Ppm ASTM 0 SRRV

D4951

°c ASTM s -f oo gl a0
D2500

°c ASTM D97 -4 Y¥- oy akis  f

MJ/Kg ASTM D240 TY,YA -FY.0 Gl Y

g/mL ASTM < AYYY < AYO 20% p» J&= A
D7042

Cst ASTM YA YA AR 40% )3 55, 515 9
D7042

°c ASTM D92 VA £ G ysdads alais V-

g/mol Osmomat YV # eSS e )

Mass% ASTM 0¥ ® ol sy Y
D7042

v


https://yujs.yu.ac.ir/jste/article-1-21-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-10 ]

YYAY bl (Jsl o )leds sl Jlo «55 51 ;0 00y 35 50 el 44 505

il sge So S g (205L Sl (caliie (S50 0Ty S g
Soolarwl sl ;0 09 (o8 g Brae Yoo jled I o
Oled Cowl ool ool lis jeige alitre (sloy90 40 g Jpogm

Dilejl 5550 y5ige 28 Slasin ¥ Jeus

Power (hp)

OFge Slygd ety il b el aseie IS cpl 5l aS e Foske VWY (g ()5S S Ve PREUPS:
S95 lade Jlaz @y g wboe ol S0y oy S g B pan AITAY o s Toheohs
. R » YPeNm jglas gsle o AYHp Oly sl
2 bge Gl ke ) pien late p ;0 a0 \¥- rpm Ye..rpm
Y52 052 45 Ol Gl 25 20l s @ 0k e pefiae Bl S g gl D5ME9E (6955 e
S oo W il o g L gas B pan 09 (SSaol DL 3, =) Ipe
ol &5 035 o0 S Vgl 432 1 o) Jgbo oS S pe o eyl S R
Sl S B pae 5 05l o0 (See |, (5 (5,1 DL S oF =2 aa
ALY SR JOCIN v#oKg 039
R%s Chow & jeme aliime wg Stage-2 3 ot
el s < Sazl
85 | ¢+#eeDipsel  emdilmps = B10 = ®eB]5
e B)() w=ig= B25 H =830

1200 1400 1600 1800 2000

Speed (rpm)

@l slo wo)d 40 j5ige 490 > g ol Oles Y Sl

Jros=

Srae §g fuda wed Olgier S5 (nl 5l a5 (6 Ko xS

Oddgl il oo Jpogm bl 3l colaiwl sl 10 059 SO gus
Jroem bz G955l 0o Fomb L) ol s sl Jdo
32 8ol OlF Sy cum & ailoe Jpo S g 4 S
B W Hee H8ise e Olg Gl @lp 00,5 o0 Heige
g Bpan ol cpl a5 wad oo joidew b 4 iy Co g
CS g Sypae 28, Vb sl a5 (6,500 Jds ams e 2l
I o SYL 08 o Olgiss Jpoge il ool plin o
285 Sl tlde 4 adlbior J595 4 Cos cabgpe J09m

A5 oo melal S g p ddzgi L) 00l Sl S g ke

S osise Ol 5 ,sliS (55 ol jelaie 4y Gl o
SCHENCK- oo ol ob,> Olgghs 14+ jegeluo
2 il ylS g s iy (g o0le] s oolizd WT190
omen NY] wo 8 sl ISO2534 & luslewl Lol
okl AVL DICOM g45 s 00¥T ol%tws b laoussV]
o les K5 10,9590 gaj] ,0 0ol ooliiwl Dl g 50l (S
oiye SaVl 5 o Shes b3yl sl 4 ogdce e )
2oy b s s Jose a5 5 Al Jns coge b s
RUNEETE SIS 700 DI VA P TS

o s ¥
o329 3oy oly —1-F

5 ookl plin )3 y5ige ohug (S0 Gl T oo)leds SO
ol oddly S g i a5 ol 1 5lows oo lid |y Jpoga
pled Gl s5ise 305 Olg el oo LRI 5390 590 28, VL L
a5 yob pled sl oo I8l H5ige H50 Gl L Jnogm ooy
455590 Ol Jpoge o yd Gl b Cusl jasin loges (nl 5]
byl g Vb atyjoSinns )18, nl (ol s oy oo 20l (S
Ailise Jpmo ES g Cod S b SO

S0 oRg LS g U pao —T-F
Oloy e Jobo 50 45 9l oo (g e S g B e
Glade el 50)9) Caway Lol 09l o o)lg sl ol 4 Lol
o Lz il j5ige 0,Sles ol oy i ke Slgioes
Olre cou goae 5, b 5l w25 59550 5 (29 Ol

Gpae g oo i yai (BSFC) g5y oy g pan



https://yujs.yu.ac.ir/jste/article-1-21-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-10 ]

YYAY bl (Jsl o )leds sl Jlo «55 51 ;0 00y 35 50 el 44 505

Jo Gl T azmes 50 5 Jieosm 5o (B 5T 0525 Sl
Sals uzmen S lo jades B 0 Cogw bl
aa VT pl Glie (2alS 50 Jinoge )0 39290 (5 pgilgm LS 5

D)l (g g i

sogeoDiese| e B ==l B10 = = eB15
500 e, ====B20 == B25 B30

400 £

w

PM (mgr/m~3)
N

1200 1400 1600 1800 2000

Speed (rpm)

6L¢ Q2,0 50 jeiga g0 Wﬂél:m Q‘).) o..\:..l\ﬂ Q‘):\:.ia ¥ JS.MJ

(59755 ST ouin YT ~F—F

S xS 51V - PPM G i oo s5550 (29,5 slajE
Oiars ST Jals e cpl ity il axils o598
2lie g (YNO) (55,505 0w 55 (o5 laia of o 4 (NO)
oles ailioo G5eST 5 039y SleS 5 ple 5l 6% (S
iz 09,8 NOX )50 4y 08 L (5950 sl ST LS 5
00S vguazme Ol e g sl Collacl Jlews c0d VTl L0gds o
50 00 o TNOX ol o oty Fidew Jb 50 o 5le laie
3 09 a5 s LSis 5l B ass e (iiSTy s jLad
ol glonligid 590 ae ol cde g ailin

590 A S (5590 oS T 00V Dl s B ol SO
ssb lew aad oo plis |y Unogn 5l eslinul plin ;0 55390
oai ¥ e ol s Jp0gm 31 ool ewl asin oS
@by ol @ G35y wenST 0umVT 05 o (35 S
roemSle (Slod (S gmr 13 39290 ()5S (oo 035k (y97en
sob olen 318 (Kiwy 23ly Sliogas 5 3l o b s
59° SRl L (s semST oai VT el (e O JS 5l a8
o5 5 obsS ) plgiee ) eyl RS abioe 2Rl 550
Wi 395 oS Lo (Lo )3 00l i g L0315 a7 Sloj 090
aoy Gl b aanl paseie S5 5l S ek les ols muses

S il 515 o g Blod e g a0
290 | **#**Diesel  =di=B5 = B10 == opl5

e 820 =ig= B25 B30

280
270

2
%260
]

250

240

230
1200 1400 1600 1800 2000

Speed (rpm)

6Lb.\.o)o)$)939.o)séwﬂo}35 S g géfa.a C.v‘)...uu Y’J.ﬁw

Bro Olyd sng¥T -Y-¥

S 0395 3 syime Ll gl y5i50 )0 (29,5 slojls
30 g shils (e jo sl b A s sl
S8 0 050 Ojge a4 Dl pl Wb e adg jadew S
il g g sl (Fogll 5 wisdie o (29
A3 oo 7y oK (Blae el SIS sle un Y] JBs ST
Gl bl ol o el b cos WOT s o gige o5
) & gige Gl S g e iSlas ol Slas ol
e DS ges B pan [0 s slaidl g o8 bglie byl 4yl
20,5 o

) ookl a0 lae )3 eoVT Gl TS o
S ek Oled 3580 00 Heige il slacie s ;0 JRgm
o 93 ;0 Logasie g obj la)l ;0 ad e onys S5 cnl )
B pae g jailew JBIo 4 Cdgm 0L G5 e 4 oS
bl &5 (8 CE g b plaanl gige o5 99 ) (AL cnlie
oai ¥l sl oo o a5 05 co JSid sl 1) LelS” 5l oo
aib e PM

oolitwl Jpoge 5l a5 K 0 PM San¥T ol
Uptd 5145 ool o 51 S (gl alimdlo BB & oo 4y 095 o0
S5 5 yren Singm s 4z o 23 e ookl L
@ Ol |y Gl (nl 05ise oS PM (e il s



https://yujs.yu.ac.ir/jste/article-1-21-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-10 ]

VAT oLl sl o)bots eJsl Jlos esiil ) o0u ¥ mloo 4y 25

Byl e d i cel YU s sae .l 90 CO Lials
998 st bl

cegp= B10 )
i@ B25

[ eedesDiesel i B5
i B20

@ B15
L]

Speed (rpm)

- J

Jdo a4 ouyy u"‘ -\JL"50 u«:bﬁ‘ NOx OJJ-),YT u‘)—“ J5o9es
979 4 50 g Jpogm CEgm )3 99290 (S| 09 PYL

O S lgi0 —0-F
Gyl 5l a5 wiloe os¥T 51 (6,500 €58 () ST sige
Sl B 5 998 o0 3T Coz g S g, G JelS 2
HlaigFas B ol adlie ope (29 K (2 O a5 )
S demSgige Glie STl Cangy p (S b 5,5
L1y O3S aiilgi oo 708 slo S el (ialidl lg 50 05250
o oo el Wilgige yol (pl WS (Agn () anS gige
25 &l eyas; G lem 5 953 95 50 (n)S SSgige (o

RERPEI K JUReY

Gl 2o )0 10 5500 490 e g ()5 SenSlgige Sl s WF S
Ioem el

Py 05 e g JulS b 50 45 358 o0 aline 7SS0 )
S0k Cgm 3,5 S @ opl g el 0L CO oao¥T lade
Lol j5ige o5 599 5 (56 BB slop 929 5 joikew S5
3 55 5 585 ln g2y s & 5550 Sy
S bolse slml 5 V)95 ol 2l jsboren 5 ol
e 20l CO Glislgn 5 259 |

13, ev#ooDiesel  welibmps whe B0 =eepls
—p e RS = =B

CO2 (%)

b
1200 1400 1600 1800 2000

Speed (rpm)

T E R ONSPR RUWE PRI SV PR G FOUE g L )

eodooDiesel  =imB5 =ir B10 ®®of15

\.!QO == B)5 = B30
W,

1200 1400 1600 1800 2000

Speed (rpm)

RV IT- PO SWE SRS FC % SRVIUL 1 PR CED) IGH JUUES S R L)

2 g g Slpis b ooanVT ol Wl £ JSs o

Vo Gl Jpogm ol oals ool lid Jposm 5l colaiw! al5n
ol &5 aibe 095 JeUge leisle 10 G5enST ao,0 VY L
9 9980 Bl b JolS g CSgm e CoS el g9d9e
O Judo a5 josdew 21 50 didgud GO g 9929 Jloix|
Ole & Jpose Lulpd (nl )0 100,50 oS Jpogm (09 )
oials el (JolS Glpml olul bl 5SS g S
50 Jpogm Gl soe 509 YU 058 o5 490 0 CO ,Xei



https://yujs.yu.ac.ir/jste/article-1-21-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-10 ]

a biodiesel with antioxidants”, Bioresource
Technology, 101, 2010, pp. 78-82

[4] H. Aydin and H. Bayindir, “Performance and
emission analysis of cottonseed oil methyl ester
in a diesel engine”, Renewable Energy, 35,
2010, pp. 588-592

[5] Z. Utlu and M. S. Kocak, “The effect of biodiesel
fuel obtained from waste frying oil on injection
diesel engine performance and exhaust
emissions”, Renewable Energy 33, 2008, pp.
1936-1941

[6] C. Lin and R. Li, “Engine performance and
emission characteristics of marine fish-oil
biodiesel produced from the discarded parts of
marine fish”, Fuel Processing Technology, 90,
2009, pp. 883-888

[7] C. Oner and S. Altun, “Biodiesel production
from inedible animal tallow and an
experimental investigation of its use as
alternative fuel in a direct injection diesel
engine”, Applied Energy, 86 , 2009, pp. 2114-
2120

[8] J. F. G. Oliveira, “Biodiesel production from
waste coconut oil by esterification with
ethanol: The effect of water removal by
adsorption”, journal of renewable energy, 35,
2010, pp. 2581-2584

[9] J.Jiangand C. Tan,” Biodiesel production from
coconut oil in supercritical methanol in the
presence of cosolvent”, Journal of the Taiwan
Institute of Chemical Engineers, 43, 2012, pp.
102-107 2012

[10] P. Nakpong, S. Wootthikanokkhan,” High
free fatty acid coconut oil as a potential
feedstock for biodiesel production in Thailand”,
journal of Renewable Energy, 35, 2010, pp.
1682-1687

[11] Cumali Ilkilig, Selman Aydin, Rasim Behcet,
Hiiseyin Aydin, Biodiesel from safflower oil and
its application in a diesel engine, Fuel
Processing Technology 92,2011, pp. 356-362

[12] Rhead MM, Hardy SA,”The sources of
polycyclic aromatic compounds in diesel
engine emissions” ,Fuel, 82, 2003, pp. 385-393

05155 ST g3 -5F
s &S 039 sl WS lajlS 1 (S n)S ST 60
sl ploul s jo 58 ) 00,5 oo pae) slod Liul3él
Slye S0 g L) il (ed GlaS g (g
38 S SaST (65 oa ¥l 4y by e gl 058 o0 8151 35250
Gl Laseinn JS 0 5145 (5 9blen .l 0o 00,51 ¥ S
2 onl b oo S 0oV nl (liee Joge 5l eslinul L
32 A0 Bl s & ol by oo a3 ol 5o
S b 4 S o B g oolisd ol

s 30 4 Cnd Jp09m 50

G5 A =0

055 oy b L 08, 5 dose S g asllas ol o
g (nl (Sagdgay (oleS G b g G grlSedy il
Sosliiul ad asie Gaiod opl j0 28,5 18 25wl 050
2l sl sed H5ige 10 Ol aelLs Y U Jpoge Co g
il o 4 Jpoge S gl oslial b et (o290
Oy Sl 2ol o (s EF g 4 Sl Sl Gl
WIrogm slase,s pled oy S gm Spae laie 035 j9ise
Iz 5 Fomlk Gyl Sed )b el Gy S0 S g I it
3ol ul By oanay cpl ol Jele Jpoge 5V
Olse ) Gl Gl alae D)3 0V 20l o 2050
Gl o ames )0 5 Jioge 55 GBI o) 0929 Jdo @
@S Gk p oS ol ke B 0 CS g bglie LS
Jpoge 3l eolaul sl ;o 10,5 anSTgige oai ¥ onel Cunsy
Olee 9 Ol ) ol (nl il axils (5 pin S
Teoy Jpd & S Jpogm SS9 )3 39290 (eSSl
Soolaiul a9 s a0V (l5e Badzg cpl jo 0l
3 Syz5e b ieeS 055 s @ o &y ialH Jipoge
05 ST 60 00V liae (rizmen b oo Jpogm SS9
Wb so SalS Jnogm 5l eolaiul pllin ;o

&l

[1] R. Diesel, Clean Alternative Fuels Biodiesel, U.S.
Environmental Protection Agency, 2007.

[2] E.G. Varuvel, N. Mrad, M. Tazerout and F. Aloui,
“Experimental analysis of biofuel as an
alternative fuel for diesel engines”, Applied
Energy, 94,2012, pp.224-231

[3] K. Ryu , “The characteristics of performance
and exhaust emissions of a diesel engine using



https://yujs.yu.ac.ir/jste/article-1-21-fa.html
http://www.tcpdf.org

