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Parameter optimization for the stability of bio-oil / diesel emulsion fuel

WANG Shuyang, SU Jun
(College of Mechanical and Electrical Engineering, Northeast Forestry University, Harbin 150040)

Abstract: In order to optimize bio-oil / diesel mixing ultrasound parameters for the emulsion fuel emulsifica-

tion, an emulsion fuel artificial neural network prediction model was established using the neural network training

sample data obtained from experiments. The best fuel ultrasonic emulsification parameters (ultrasonic frequency,

power duration of action and incentive wave form) were identified using the genetic algorithm that simulated a

natural evolutionary process using randomized adaptive search method. A test was conducted determine the con-

sistence of the parameters between the experimental and calculated numerical data. The results showed that use of

the mixed emulsion fuel prediction model and the genetic algorithm optimization model can accurately design

ultrasonic emulsification parameters with a good mix stability for fuel preparation, which could provide a new

preferred mode for preparing the mixed emulsion fuel.
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Table 1 The performance of bio-oil and O#diesel
HFR G 7/ STV S
Name Bio-oil Diesel
pH {H 4.5 6.5
PE/MI-kg! Calorific value 17.91 40.18
¥ /kg-m™ Density 1.032 0.829
&K /m* s Kinematic viscosity 10.3 6.5
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1.Heating and stirring device; 2.Emulsifier feeder;
3.Emulsifier solenoid valve; 4.Bio-oil solenoid valve; 5.Bio-oil
storage tanks; 6.Diesel storage tanks; 7. Diesel solenoid valve;
8.Controllable factors phacoemulsification generator; 9. Power
amplifier; 10. Biodiesel / diesel mixed emulsion finished fuel; 11.
Pump; 12.Ultrasonic excitation means
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Figure 1 Schematic of bio-oil / diesel fuel mixed emulsion
preparation
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Figure 2 Neural network prediction model structure of mixed
emulsion fuel

22 WHEINGHEAREE

5 19X % R F 4 BCHEAFG B 5 T 6 PR I P
KB . A PRUF IR R uEmabE, A IEAS
SERE B FEAREAT S0, 1 RNR G IR
EVEE, FEAREAR R 2 s,
2.3 HABIEMEI) %S

S R BEHLEE 2. 6 AT 14 544 R ik g ke
A, RN INGREARIAT NG MBI EE)S,
KEIFEAKT S0 PR I, o 2 50 A AR 199 48 Tt 0
SEC0 R AR AL 11 K B it A 2 1) 1) 13 22 A S 4G 56 b
#E, LR ZEwmE 3 P,



42 % 4 1Y TR Rl Sl S SRR S B U T 635

& 2 HERINGHE
Table2 Training data

KRS PR [k Hz R IEAW  AEFIER)/min FE 2 L FESE N TH] EST/h

No. Ultrasonic frequency Ultrasonic power Ultrasonic time Rectangular duty cycles Stabilization time
1 28 40 5 0.5 84
2 44 40 5 0.5 82
3 28 80 5 0.5 91
4 44 80 5 0.5 93
5 28 40 11 0.5 113
6 44 40 11 0.5 114
7 28 80 11 0.5 120
8 44 80 11 0.5 120
9 28 40 5 0.7 85
10 28 80 5 0.7 101
11 44 80 5 0.7 88
12 28 40 11 0.7 108
13 44 40 11 0.7 111
14 28 80 11 0.7 132
15 44 80 11 0.7 115
16 20 60 8 0.6 132
17 52 60 8 0.6 104
18 36 20 8 0.6 93
19 36 100 8 0.6 38
20 36 60 2 0.6 42
21 36 60 14 0.6 102
22 36 60 8 0.4 100
23 36 60 8 0.8 124
24 36 60 8 0.6 115
25 36 60 8 0.6 115
26 36 60 8 0.6 114
27 36 60 8 0.6 117
28 36 60 8 0.6 117
29 36 60 8 0.6 113
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Figure 4 Stabilization time of initial population of individuals
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Figure 5 Stabilization time of 500 iterations for optimizing
individual populations
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