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Abstract

Biomass is one of the renewable energy sources that can cover a part of the increasing
global demand for energy. Biomass can be used to produce the synthetic gas known as
“producer gas” by an incomplete combustion of solid biomass. Production of producer gas is
called a gasification, while the device used in this process is called a gasifier. The producer
gas can be used as fuel to run internal combustion engines. This paper aims to design a
downdraft gasifier using Matlab software. The program calculates the dimensions of the
appropriate gasifier to supply a spark ignition- four-stroke internal combustion engine that
uses 100% producer gas.
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<) Inter Characteristics of engine & fule =R=REE
Angular Velocity [rpm]:
3000
number of cylinder [unitless]:
1
dizplacement [cc]:
208
carbon wi% [%]:
49 45
hydrogen wi% [%]
5.39
oxigen wi% [%]:
40).85
sulpher wi% [%%]:
0.7z
SGR [Mm3/omz. hr]:
.25
Equivelent Ratio [unitiess]:
0.4
OK Cancel
4 MATLAB R2012a = =E]rE=E]
File Edit Debug Parallel Desktop Window Help
S £ mE9 ™ @l B)| @ Curent Folder| C\Users\AlSatal217\Documents v (|| B
Shortcuts [2] How to Add  [#] What's New
E actual air mass flow rate in "kg/hr" =
= 6.7015
dt h df dn Um dm nozzles
6.0266 7.5976 18.5110 14.2490 24.4745 0.6713 5.0000
Dc Be De He Jc Sc Lc Zc
5.0000 1.2500 2.5000 2.5000 1.2500 0.6250 10.0000 10.0000

dimentions in em & Um in m/s

fx >>

bl Gla A ma g 2(5) Jsa
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Input : N (rpm), cylinders number,
displacement (cc), n,, ER, SGR, C%,
H%, 0%, 5%

SGR 2 0.1
=09

Print : "SGR is No
out of allowable"

No
1> ER>0

Calculate: Qg, Quy, dy h, dyy dy, U, dy
D.'.

N

Print : "ERis out of

allo

wable"

l \

print: Qg Quu, dun, h, d dy, U by D

k/.\lr\
.
.

ri stop ;

bl lansy) Lladll (6) JSi

23l pal)
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A, Up,
100 A, m/s
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(¥) Gl

MATLAB Gasifier design program code

clc

clear all

close all

%The Inputs of Program%

prompt = {"Angular Velocity [rpm]:','number of cylinder [unitless]:" ‘displacement
[cc]:','carbon wt% [%]:','hidrogen wt% [%]','oxigen wt% [%]:",'sulpher wt% [%]:",'SGR
[Nm3/cm2.hr]:'Equivelent Ratio [unitless]:'};

title = 'Inter Characteristics of engine & fule';

dims = [1 70];

definput = {'3000",'1",'208','49.46','5.39','40.65','0.72",'0.25','0.4'};
answer = inputdlg(prompt,title,dims,definput);
Vect=str2double(answer);

clear title

N =Vect(1,1);%Engine speed (rpm)

n=Vect(2,1);%number of cylinder [unitless]%
d=Vect(3,1);%displacement [cc]

C=Vect(4,1);%carbon wt%

H=Vect(5,1);%hydrogin wt%

O=Vect(6,1);%oxigin wt%

S=Vect(7,1);%sulpher wt%

SGR=Vect(8,1);%Specific Gasification Rate [Nm3/cm2.hr]
ER=Vect(9,1);%Equivalence Ratio

Ev=0.8;%volumitric eff. of engine

if SGR<0.1||SGR >0.9;

disp ('SGR is not allowable"); break,end
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if ER>=1| ER <=0;

disp('ER is not allowable'); break,end

P SRR gasifier dimentions...."Swedish experience"..%
Vs=0.5*n*N*d*60*(10"-6); Qg=Ev*Vs/2.1; At=Qg/SGR,;
dt=sqrt(4*At/pi);%throat diameter
StAF=((8/3)*C+8*H+S-0)/23;mf=Qq/2.5;%stAF is stoichiometric air/fuel ratio
aCtAF=ER*StAF;% actAF is actual air/fuel ratio
ma=mf*actAF;% ma is actual mass flow rate in kg/hr
disp(‘actual air mass flow rate in "kg/hr" ="),disp(ma)
h=1.6336*dt*exp(-0.043*dt);

df=3.465*dt*exp(-0.02*dt);

dn=2.621*dt*exp(-0.0171*dt);

Um=22.265*exp(0.0157*dt);
Am1=(6.794*At/100)*exp(-0.0151*dt);

if dt <=15,n0zzles=5; else nozzles=7; end

Am=Am1/nozzles;

dm=sqgrt(4*Am/pi);

disp( dt h df dn Um dm  nozzles')
gasf=[dt h df dn Um dm nozzles];

disp(gasf)

%... cyclon dimentions

vi=13;Tc=300; %...cyclon intering velocity & temprature
Qc=(573.15/273.15)*Qg;dc=(sqrt(8*Qc/(vi*3600)))*100;Dc=round(dc);
disp( Dc Bc  De Hc Jc Sc Lc Zc")
cyc= [Dc Dc/4 Dc/2 Dc/2 Del/4 De/8 2*De 2*Dcl;

disp(cyc)

disp(‘dimentions in cm & Um in m/s")

break
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