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ABSTRACT SO

The Gene Expression Programming (GEP) method was employed to express the relati\onship between the
inputs and the outputs of transesterification reaction using microwave -cum -magnegtic field techniques. The
influence of reaction conditions (i.e. magnetic field intensity, microwave power, catalyst and alcohol ratio) have
been modeled by Gene Expression Programming where conversion rate were ehosen as response parameters.
Base on the obtained results, it was found that the GEP consistently emulated \actual conversion rate with high
accuracy. The performance of the model was evaluated using RSME and R values. The results showed that the
GEP method has a significant accuracy for modeling and predicting the efficiency of the reaction. The GEP
predicted data matched the experimental data with high overall accuracy with correlation coefficient (R) values
ranging from 0.9925 to 0.9966 while the root mean square error of.diata (RMSE) was 4.2.

Keywords: Transesterification, Microwave reactor, Biodiesel production, Gene Expression Programming
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Figurel: A schematic of the'continuous biodiesel production setup with simultaneous microwave irradiation and

magnetic field application
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Table 1: the actual levels of independent variables

Variable levels
-1 0 1
Magnetic field intensity Tesla 0  0.225 0.450

Microwave power Watt 400 821 1181
KOH percentage % 0 50 100
Ethanol percentage % 0 50 100

Independent variable Unit
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Figure 2: The procedure of GEP technique
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o Table 2: GEP simulation factors.
GEP (g3lwJuo g1y ooliiw! 5,90 b yol ju:Y i
Function Power, Sgrt, EXP, Sin, tan ,+ /-
Chromosomes 40, 50,60
N Head size 10,12
Gene 3
Linking function Addition
Mutation rate 0.044
Inverse rate 0.03
One-point recombination rate 0.00227
Two-point recombination ate 0.00227
Gene recombination rate 0.1
Gene transportation rate 0.1
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Table 4: Function result of GEP technique.
GEP 9, 4 Gy 26 <ol ppolio i Jgo

Function result N
G2C6 10.2
G2C9 1.91 $°
G2C4 1.97 N
G3C2 -6.71 y
G3C9 -1.74 3 N
G3C3 -7.03
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Convesrion = ((realsqrt(((d(4) + d(4))"4)) + (sin(d(3)) — (d(4) (H(Z)))) w

— tan((realpow(d(3), d(3)) — exp(d(4))))) + ((@d2) + d(2)) + (G2C6 + d(3)))

+ (d(1)"4)) — (sinh((d(3) — G2C9)) * realpaw((G2C4 — d(3)),d(1))))

+ ((realsqrt(((G3C3 + d(4))"4)) — (tan(GBC)) + (G3C9 —d(2))))

— tan((sin(d(1)) — exp(d(2))))) '
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