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Abstract

The purpose of this paper is to develop two artificial neural network(ANN) models, back propagation and
generalized regression neural networks, for estimating exhaust emissions and engine performance of a diesel
engine operated with various blends of three different biodiesels with diesel fuel under a variety of operation
conditions. Experimental data, which obtained from a semi-heavy duty, turbocharged, four cylinder, direct
injection diesel engine, has been used for designing both generalized regression (GRNN) and back propagation
(BPNN) neural networks. Predictive abilities of these two neural networks are compared. The predicted results
show that the coefficient of determination (R2) values of developed BPNN model are 0.9456, 0.9961, 0.9960,
0.9912, 0.9838, 0.8952 and 0.9901 for, CO, C02,02, NOx, PM, power , and exhaust temperature respectively.
However, these values for developed GRNN model are equal to 0.9812, 0.9935, 0.9861, 0.9878, 0.9879, 0.9096
and 0.9880, respectively. Also, the relative root mean square error (R-rmse) values for the BPNN and GRNN are
0.0435 and 0.0496, respectively. The comparison of predicted results indicate that while generalized regression
neural networks are better than the traditional back propagation neural networks in terms of speed and
simplicity, back propagation neural network can predict more accurately than generalized regression network at
a well-trained condition. Thus, BPNN is a robust virtual sensing tool for prediction and modeling of performance
and emissions of diesel engine fueled with diverse biodiesels and their diesel blends.

Keywords: biodiesel, generalized regression function, back propagation neural network, performance, emission

S Ko 8y I3z il e o Cbgus U J323 5790 (SN 5 3,Skas i iy
Has

OV RVWRURR SYWS DL RV PRGN AL I PSS T P |

#)

Elnaz_ah.me20@yahoo.com drog)l olSuiily SlSe wdige 208l (558 (gl

s.jafarmadar@urmia.ac.ir dpogl oSl SilSo awtie oSl ale Gl guae”

St_o.sadaghiyani@urmia.ac.ir dpog)l ixio olRuily SlSe wdine 01N> (555> (goomitily v
IS

d80as 5 (295 sl 2aY] rasS (gl Bl mras e S) g LS AT ey (osian mas (6 4D Jue 90 dbul dlis o) Gan
5lodel Cundy (055 sl 03 iSe s iglatio 3, Sleas byl b Cow calisre J5dam £o5 dw gaite LSy 5l edlaiel b a8 cuwl 33,5750
Uil g 9 (GRNN) 48l rass (g )Ty (s (5 85d 93y ()b (slp bt 32,55 paikew Sz 5L09058 (K das J323)5550
oy polie dade L do e ol Gl ol dwlis e (o a9 ol ddey (oUlg s ool 0 odlazwl (BPNN) s
€02 €O gl + A%+ 9o ADY  AATA - QQVY - 885+ A45) + AF0F | il a5 4 oS Sl BPNN Juo gy (R2) coposs
< AAVA - AAPY = 8AYD < AMY Ll i 4 GRNN Juo gl pdlie ol il osel cants (395 slod g oly PM NOx 02
<5 4 GRNN ¢ BPNN (¢ly (R-rmse) s slos @laye ko (¢ aduy pdlie pwisxes 33l odel Cowds < Q%A+ 5+ 2435 - AAVA
e jl Al paes o)) (mas 4Sud 4 ST &S o ol SSLE 0l i S (6 dwwlie s 0.0496, 0.0435L i,
2B B o hjgel b o5 o o lad Uil Gy sl 4 ibline Uad L] g pgusye (o sl 4 ) jiap (ol g oy
boud Loy coguw o s5i9e slo oaVl g 5Slas (giludse 5 (handiy dlp 598 )15 S BPNN (plpliy s 5 385 iy &
Al b o SluS 5 g ggite S350

(1YL ) (900 3 Slas dlad Ll oy (s 4Suid Bl oros (gm0 )5y @b ¢S 25 92l 1LdB31gulS



