2009 (4) 23 (31) daal) Aputigh aglal) Aluder _ Lualad) cilufally Giganll ¢y dasly Alae

Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series Vol. (31) No. (4) 2009

Al JleeY) asaa el malip gagh
Tgiia) yualiad Ak pladtaly Al ciliaial b

*c,g: jﬁl& Jgasal)
¥ g Jily gisal)

(2009/12/2 b »aill 3 2009 / 1/ 11 gl &t
0 uedle [

alatinly ol sl G asaall Clual MATLAB 1 &y b maliy sosk Canll 138 (iayey
Spall paliall e 2nay juS e ) avall s Je anall Glua 3 adiad Al cdpgiiadl paliall 44k
osaall olad) (& okl adadall dalisall oy jaie JS aaa Clusgs  aliall 038 asaa sene Cluay
Ll Jleed) s Gl MATLAB 11 &y 3 asula maliy dlae) Gindl ey WS . jeaiall (e
Ay ph e @il gaid asaall Glua 5 8y gl ualiall 455k aladiuly 4l claaid) b
o @oshisall 4nd aally ¢ e ) Jaugie) asanll lua 8 daSlall Gylall 5 dggiiall ualiall 4k Hlasiuly
RN P U PRIV IR OV
s Y ) g G QLR peaied) (e e aaal) Glaa b gl palial) diph 38y adied
ARy e psmal) Gllea Ao 068 Camy s DS 05 Y ol eadandl iy pe iy Y Ly s Dyies
paall s s S G e AM (D) 0.4 M e peaiall Gape i Lavie DES iy o paal) o s S
- (0.05%) JNsa Gyl iy

4.\_:)3\J Glidag ‘Jsaj\ ced‘)j\ cC\.Lu..J\ {MATLAB

gy g — BB — 00 daaly — diaal) duanigl) A8 — 48)2 gl Aurighl and — 3o lowe 3

Ay g — AEBU — (5 daaly — Agisall Aatigh) 408 — L8)8 pubal) Audigl) and = (upda®*

27




2009 (4) 23) (31) daal) Aputigh aglal) Aluder _ Lualad) cilufally Giganll ¢y asly Alae

Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series VVol. (31) No. (4) 2009

Development a Program for Calculating the Volume in
Curves Using the Finite Element Method

Dr. Fayez Deeb”
Dr. Wael Dayoub**

(Received 11/1/2009. Accepted 2/12/2009)

O ABSTRACT 0O

This paper presents the development of program in MATLAB to calculate the
volumes in curves using the finite elements method, which depends on dividing the whole
body to a large numbers of finite elements and calculating the sum of all volumes for these
elements. The volume of each element is calculated by multiplying the area of a
longitudinal section in the direction of the center line by the width of the element. Also,
This paper presents the development of program in MATLAB to calculate the volumes in
curves using the finite elements method.

An example was presented to explain the finite element method and the other
common methods for calculating the volume (the average end area and prismoidal
methods) and the results were compared.

The accuracy of volumes using the finite elements method depends on the width of
the selection element. The element width must go well with the surface data to get more
accurate volume calculation. For the presented example, the variation in volume was so
small (0.05 %) when the variation of element width was between 0.1 m and 1m

Key words: finite element, volume computation, prismoidal, average end area, program in
MATLAB, surface, fill, cut, curves.
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flopen = fopen(‘input.txt','r");
Datal=fscanf(flopen,%g %g \n'[3]); D1=Datal; w=D1(1);L=D1(2);R=D1(3);
Data2=fscanf(flopen,'%g %g \n',[2]);D2=Data2";b1=D2(1);h1=D2(2);
Data3=fscanf(flopen,'%g %g \n',[2]);D3=Data3';b2=D3(1);h2=D3(2);
fclose(flopen)
nL=(0.5*b1)/w;e1=0.5*w;SL=0; SR=0;
for k=1:nL;e(k)=(k-1)*w+el;LeL(k)=L*(1+(e(k)/R));
if e(k)>(b2/2)
Y (K)=((e(k)-(b2/2))*2*LeL(Kk))/(b1-b2);LeL(k)=LeL(k)-Y(K);
H1L(k)=h1*(0.5*b1-e(k))/(0.5*b1);H2L (k)=0;else
H1L(k)=h1*(0.5*b1-e(k))/(0.5*b1);H2L (k)=h2*(0.5*b2-e(k))/(0.5*b2);end
AL(K)=(LeL(k)/2)*(H1L(k)+H2L(k));VL(k)=AL(k)*w;SL=SL+VL(k); end
if (b1/2)>e(nL)
wwL=(b1/2)-e(nL);eeL=(b1/2)-0.5*wwL;LeLelL1=L*(1+eeL/R);
YYL=((eeL-(b2/2))*2*LeLeL1)/(b1-b2);LeLeL=LeLelL1-YYL;
H1H1L=h1*(0.5*b1-eeL)/(0.5*b1);H2H2L=0;
AALLL=(LeLelL/2)*(H1IH1L+H2H2L);VVLL=AALLL*wwL;end
VallL=SL+VVLL; nR=nL;
for k=1:nR;eR(k)=((k-1)*w+el);LeR(k)=L*(1-(eR(K)/R));
if eR(k)>(b2/2)
YR(K)=((eR(k)-(b2/2))*2*LeR(k))/(b1-b2);LeR(k)=LeR(k)-YR(K);
H1R(k)=h1*(0.5*b1-eR(k))/(0.5*b1);H2R(k)=0;else
H1R(k)=h1*(0.5*b1-eR(k))/(0.5*b1);H2R(k)=h2*(0.5*b2-eR(Kk))/(0.5*b2); end
AR(K)=(LeR(k)/2)*(H1IR(k)+H2R(k));VR(kK)=AR(K)*w;SR=SR+VR(K); end
if (b1/2)>(eR(nR))
wwR=(b1/2)-eR(nR);eeR=((b1/2)-0.5*wwR);LeLeR1=L*(1-eeR/R);
YYR=((eeR-(b2/2))*2*LeLeR1)/(b1-b2);LeLeR=LelLeR1-YYR;
H1H1R=h1*(0.5*b1-eeR)/(0.5*b1);H2H2R=0;
AALLR=(LeLeR/2)*(H1H1R+H2H2R);VVLR=AALLR*wwR;end
VallR=SR+VVLR;V=VallR+VallL,;
f2open = fopen(‘out.txt','W');
fprintf(f2open,'|========|=========|=========|\n');
fprintf(f2open,” V(m"3) VR(m"3) VL(m"3) \nY);
fprintf (f2open,'%13.6f %14.6f %16.6f \n',V,VallR,VallL);
fclose(f2open)
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0.01 892.578 857.422 1750.000
0.05 892.577 857.420 1749.997
0.10 892.573 857.416 1749.989
0.20 892.557 857.399 1749.956
0.50 892.451 857.278 1749.729
0.60 892.396 857.216 1749.612
1.00 892.084 856.861 1748.944
1.50 891.499 856.188 1747.688
1.60 892.003 856.588 1748.590
1.80 891.702 856.230 1747.932
2.10 891.031 855.499 1746.530
2.40 891.027 855.309 1746.336
2.50 889.766 854.157 1743.924
3.00 888.668 852.832 1741.500
3.70 887.559 851.258 1738.817
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