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1. Spent Bleaching Earth
2. Waste Cooking Oil
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1. Batch Stirred Tank Reactor
2. Iranian Diesel Engine Manufacture
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1. brake thermal efficiency
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1. brake specific fuel consumption
2. brake fuel convertion efficiency
3. brake mean effective pressure

A


www.SID.ir

35S e 9 L 5ST e ¢ (IS s el s (Sl s ¢l jaxs des (CuSCS deze e ¢ Beig e Mg

55 OUs Buitous Jipogw B85, 516 098 18 OUps Buitow Jpogw B 5%, 06 Jpogs
1.6 ,
5 o 1
8 14 " e
4'3 % 2,12 %
3 ! % 31 % %
3 3 ! % Z 08 ¥ \\‘Q
3 % : % = ! %
3}2.5 % : % E: %
) | = n RS
15 % ' % :: %
) N L N N
100
S sbae s JLC I
(a) (b)
Oups OtowyJipoge 5,8, 56 Jpog B Bt e B e e
19 350 Jio Fwlow Jpog Ky S6 Jipogm
1812 300
_ 115 3 250
1 200
g 16.5 3 3
S % 2 150
155 % g 100
15 % 50
14.5 ‘% .
14 10 25 50 75 100
S slone s FLICTESY
(© @
700 O Bl Jpoow B, 56 Jpogw 450 Ogps Buitous Jpsge B8, 56 Jpop
600 = 400 &
% N
1 % 2 §
S N i \
N R 2 N
" % % 3 0 §
A S A N
N X 7 250 8
N [N 5 N
! \\\ % o \
B 3 3 N
! | \\\ \‘ ~ \
10 25 50 75 100 50 75
JLCE Y JLC I

(e) ®

Vo 30 2955 3 lod (F <59y (GLounST (€ ¢33 5 ST gigo (A ¢y 5ummST (€ 0593 (B (31 )5 ST 60 (@ Wl iy - ¥ S
VPee TPM (g0 g JolS jL o y0 Voo g VO B YA

25 eS| (50

50 Ol ol ol 4Bl o8l 50 Cogm Cams 4 Jpoge @locSgw glp (CO) cp)S oSt g8 ooV laie
JoU 5L 50 5 b oo a8 COy jlisS jiuli8l L aS 04 oo odolive (S0 a4y 4z g5 b .Conl 00l ools L V(@) JSC&
GIR Jyann S0 b duglin 1 000 FIYD wilony 29y S sl 5 20y0 FIY Loy 155, S g (512CO,
5Ty sl SIS 58T S Sl 25145 s Jipger S ol cslyione ofisn |y il (el oo oo
53,5 o0 Joa COz & Jogm slas¥ge )3 99290 5mnSTL oS 5 50 5 adly

Y


www.SID.ir

WA Gl 9 5k cpgo o)led quaniy Jlo (Bliol g S gm Ayl - cole @000

0590

S jsbolen 098 oo cdalie Y(b) IS )0 VFe o 1pm Gy jo jgliiS ol3dl L ol Ol g 0090 caliske polie
dlin )0 Jpogm locsgw aniyy ol o Ll sl 52l 0090 &l s ol slo,gliid (o gl oo bl S
Ol L CS g 10 09350 (2,5 45 39d o s g eS| YU Slgize aias o (EalS 1) 0398 duo s VYO o b
b, awd 5 golie gl 55 o)) Ken 5 LIS [¥Ial o L2alS 0090 5 395 2,5 5590 5 CO & jgm a g 0sls 1Sy
DTl oo als Jipo b avslie 10 0oy YF Lalls Jnoem 1y g 0o )0 Y 30> ;0 BSO (gl engs jLa]

O 5|
Gl (oS e 4y Jpogm CSgm 93 8 (6l 02 psliaS IBI L s e Lis 1) (0) (5T DS Y(O) JS2
GalS s g wliee SRl Jpogm @l 02 a5 w85 i Ve o ¥ Lo o ol 5 alior laslllae (b il oo
JWo 5o ol 5 JlesS copmimmon [V]assls cs jgise b Lial3dl 51,0 5l Gl g jsise sles Liulidl 4 |, Oy
TN s oo (2015 jless 2l31L 05 woys a5 08 5 amsi Ve -9

a9 20,8 Galojl Uis s5ise 3o 1y (ple 089y Jiose 9 Wlemy 085y Undsm I 9 0 SN0 laalllas o
Jiposer 8 oal Jdo a5 wisiies lap)] a8 oo piie ols (29 Jiom & Cumd (55505 On ilony Jipo50 a5 b S
DVl el slony & s 2l (25, U052 05 S5l o 2,10 Wiloy 5052 & S (500 On (2l 8,

R

o8 CO (yglies iulidl b ogud so cdwlive Y(d) S [ jeige 4 alites Loyl 13 L (CO) (0,5 duS gie polan yuss
SBE Jposm ciion ,oliid )0l Lasein JS& 5l a5 jobilen 5wl pagal 5 )L 5o Olpess Jg il oo
S3CO Ll b mals ol gouse LYo LSes g 65 .05 oo adgi (6508 CO Jpo 4 Cand 2o )0 YO dg0>
ialoz 3l aia,S

Db oo (20 CO (o s Camd ;] o o0y iumS] Cdeas 45 g oS 5 10 39290 J 9w jlaie ()

S e 52y Job (Rl L &S sk @ sudy S Slasiin g JRogm g slp osliinl 590 gl Slge (¥
assn I3 CO szl w555

Dilast Fae ilgs oo oyl LmalS g ral38l 5o 55 (Jebl b Jgilie) SN y0958) Crizmen § 340 o0 CO

0395 sauasws]
Voo IPM jgige 490 50 el 00 ools ylis ol s Jolie yo NOy) (59,08 oSt sa¥T s, Y(e) JSi ,o
SBE Jyogm (Jy 0gboes odalive (5,mdl gep J50 & Cud WCO 550 (612 NOy oa¥T e jo (JalS” b
NO, il Gl s 4 Jpose o938l a5 ol o iz jiin a8 oo odes NO, 3o 5l s o, $IF Ly i
oz 033k 4 NO, il o (b sl IV el Jis a cmns Jiogm 5o by G5enST 3925 o0 o] S 5 conl 00t
(K 398 g0 Jol il STy plowl 5 £9,0 sl YU (s3loled (53,31 51 45 losng slos 5 3y Blay e g9

Ty


www.SID.ir

35S e 9 L 5ST e ¢ (IS s el s (Sl s ¢l jaxs des (CuSCS deze e ¢ Beig e Mg

Y5lS sy Jndsm 5 Loy U565 ok wilomy Jnosm €55 50 59y laalllan Yoo 8 Jlo 5o o Sen 5 ¢ypmajsl Y]l
ol Jpo a4 Cad doy FIFA 5 YYNY Cuipay Jposm 50 opl lp NOy jlacsl a5 aid )3 ases 5 wisls plexl

=97 sl gl

Sg oo oddlie V() S 0 VFe e 1pm Ce sy gl ol58l L ol Ol g > silE sles Gl olas
9 9sdee @lpal o 12U sl (Yob by 23U b ews Gl Gl 23U s b (295 o8 sles
g oo Slo) J.o-b oMb sYeb cel 3o sl sas ogieS wdleds b oo ol 29,5 oS sles Azl
Sl JolS 5k YO 1pm o0 50 (25y5 slaslS sles Jlake oyt a5 Wia)S SIS VeV Jlo yo ol 5 el
Ll gl ;0 B20 sl o bl polie a5 Jl> o wis,gl casoas $82 °C 1) o Jlake a5 o sanlice Jpo Cdgu
Il ssel s Y20 C

SN 9 (§ S Ame

33 095 plyiedy 9S00 mnliy 5 Joilte Hoa> 53 (anlSedy il (el 5 (23515 L WCO 9 SBE J 5090 &9
O3l 285 18 allaslesl adlllas 550 Jpo bolyen lap] (Su¥l g o Sles glaaasin 5 ud adsi jlogpe ;9551
Jndgm (o 20,0 B oS 5 a5 oo plis @l 285 plnil Jgexe Jpo S gu 50 Jpogm 20)0 B S 5 L ygge
033k g cbls bsfe (g9, (Sude 30 YA« IPM ain (o0 ;0 S gw (pl el caslio o Slae bl 51 o L SBE
Zel SBE Jjogm cdipion jolisS o Y&+ o 1pm o0 jo wols (iol38l Jpo b awslas 0 as o Y/F (e 4 |y Sl
Olfise Zaledyd g 95 o0 canlice NOy ouis¥1 50 (652 (al38l g 09 sa jige 10 J3d 4 Cumad 0390 ,Lail ials
P30 Tl g et 4 5l e il e Jgare S0 Cgu b ol SlaS 5 5 5055, S g, Jnoge o5 28,5 axs
g osliinl o (03Kl CS g Glyiea

‘ss'o)ﬁs s & oo

S o 6155 ol 25 pl 3l gge S8 18 40 9ise (yge3l saamsplxil plulis IS 51 B

&Lw

1. 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.

2. K. Bozbas, “Biodiesel as an Alternative Motor Fuel: Production and Policies in the European Union,” Renewable and
Sustainable Energy Reviews, 12, 2008, pp. 542-552.

3. E. Buyukkaya, “Effects of Biodiesel on a DI Diesel Engine Performance, Emission and Combustion Characteristics,”
Fuel, 89,2010, pp. 3099-3105.

4. G. R. Kanna, R. Karvembu and R. Anand, “Effect of Metal Based Additive on Performance Emission and Combustion
Characteristics of Diesel Engine Fuelled with Biodiesel,” Applied Energy, 88, 2011, pp. 3694-3703.

5. F. Lin, J. Huang and D. Huang, “Experimental Study of the Effects of Vegetable Oil Methyl Ester on DI Diesel Engine
Performance Characteristics and Pollutant Emissions,” Fuel, 88, 2009, pp. 1779-1785.

6. Y Huang and J. Chang, “Biodiesel Production from Residual Oils Recovered from Spent Bleaching Earth,” Renewable
Energy, 35, 2010, pp. 269-274.

7. A. Huzayyin, A. Bawady, M. Rady and A. Dawood, “Experimental Evaluation of Diesel Engine Performance and
Emission using blends of Jojoba Oil and Diesel Fuel,” Energy Conversion and Management, 45, 2004, pp. 2093-2112.

8. A. Kumar, D. Maheswar and K. V. K. Reddy, “Comparisons of Diesel Engine Performance and Emissions from Neat and
Transesterified Cotton Seed Oil,” Jordan Journal of Mechanical and Industrial Engineering, 3, 2009, pp. 190-197.

£


www.SID.ir

WA Gl 9 5k cpgo o)led quaniy Jlo (Bliol g S gm Ayl - cole @000

9. M. Lapuerta, O. Armas and J. Rodr1’guez-Fernandez, “Effect of Biodiesel Fuels on Diesel Engine Emissions,” Progress
in Energy and Combustion Science, 3, 2008, pp. 198-223.

10. J. Lujan, V. Bermudez, B. Tormos and B. Pla, “Comparative Analysis of a DI Diesel Engine Fuelled with biodiesel
Blends during the European MVEG-A Cycle: Performance and Emissions (II),” Biomass and Bioenergy, 33, 2009, pp.
948-956.

11. J. Xue, T. Grift and A. Hansen, “Effect of Biodiesel on Engine Performances and Emissions,” Renewable and
Sustainable Energy Reviews, 15, 2011, pp. 1098-1116.

12. S. Murillo, J. L. Miguez, J. Porteiro, E. Granada and J. C. Moran, “Performance and Exhaust Emissions in the use of
Biodiesel in Outboard Diesel Engines,” Fuel, 86, 2007, pp. 1765-1771.

13. B. Gokalp, E. Buyukkaya and H. S. Soyhan, “Performance and Emissions of a Diesel Tractor Engine Fueled with Marine
Diesel and Soybean Methyl Ester,” Biomass and bioenergy, 35, 2011, pp. 3575-3583.

14. A. N. Ozsezen, M. Canakci, A. Turkcan and C. Sayin, “Performance and Combustion Characteristics of a DI Diesel
Engine Fueled with Waste Palm Oil and Canola Oil Methyl Esters,” Fuel, 88, 2009, pp. 629-636.

15. C. Y. Lin and R. J. 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.

16. M. Dorado, E. Ballesteros, J. Arnal, J. Gomez and F. Lopez, “Exhaust Emissions from a Diesel Engine Fueled with
Transesterified Waste Olive Oil,” Fuel, 82, 2003, pp. 1311-1315.

17. G. Labeckas and S. Slavinskas, “The Effect of Rapeseed oil Methyl Ester on Direct Injection Diesel Engine Performance
and Exhaust Emissions,” Energy Conversion and Management, 47, 2006, pp. 1954-1967.

18. A. Zenouzi, B. Ghobadian, T. Tavakoli Hashjin, M. Feyzollahnejad and H. Bagherpour. “Effect of the Blends of Diesel
and Biodiesel Made From Waste Cooking Oil on Compression-Ignition Engine (CI) Performance,” Combustion and
Flame, 1, 2008, pp. 53-59 (in Farsi).

19. B. Ghobadian and H. Rahimi, “Biofuels-Past, Peresent and Future Perspective,” The 4™ International Iran and Russia
Conference, Shahre kord, Iran, September, 2004.

English Abstract

Effect of Waste and Bleaching Earth oil Derived Biodiesel on Diesel
Engine Performance and Emissions

N. Porvosogil’z, A. M. Nikbakht'?, S. Jafarmadar’, M. Tabatabaei’, A. H. Goli*, A. Habibnia®
and M. Pakzad’
1- Department of Mechanical Engineering in Farm Machinery, Urmia University, Urmia
2- Biofuel Research Team (BRTeam), Department of Microbial Biotechnology and Biosafety, ABRII, Karaj
3- Department of Mechanical Engineering, Urmia University, Urmia
4- Department of Food Science, Faculty of Agriculture, Isfahan University of Technology, Isfahan
5- Iran Khodro Diesel Co.
(Received: 2012.7.16, Received in revised form: 2012.11.3, Accepted: 2012.12.16)

In recent years many researchers have done studies about biodiesel as alternative fuel and renewable diesel
fuel and its impact on the performance of compression ignition engines and their pollutions. The application
of biodiesel has been limited due to its higher cost compared with petroleum-based diesel. Biodiesel is
produced from biological sources such as vegetable oil and animal fat. Nowadays, researchers attempt to
find low cost and non-edible resources for biodiesel production. In the current investigation, spent bleaching
earth oil biodiesel (SBE) is obtained from spent bleaching earth oil that is Which is a by-product of corn oil
refining process. The obtained biodiesel (SBE) sample and waste cooking oil biodiesel (WCO) were
evaluated and compared with diesel fuel. The results for engine performance in maximum torque and engine
speed of 1600 rpm, both biodiesel fuels decreased the soot emission with % 12.5 and increased the NO, with
% 6.4 compared with diesel fuel. In the maximum engine speed (i.e. 2800 rpm), SBE biodiesel had positive
effect on specific fuel consumption comparing to diesel and shows lower specific fuel consumption comparing
to diesel at full load. On the other hand, brake thermal efficiency was approximately % 3.6 improved relative
to diesel fuel.

Keywords: Bleaching earth oil, Biodiesel, Waste cooking oil, Engine performance characteristics, Engine
emissions
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