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ABSTRACT

This paper presents the brief review of liturature on heat transfer and drying
characteristics of vertically and multi state fluidized bed to study and experimant to know
about their flow and heat transfer properties in a solid particle . This experiment for study the
drying charecteristics of a vertically and multi state vibrated fluidized bed is presented and
discussed variables studied included : air velocity, air temperatures, amplitude of vibration, bed
hight, frequency of vibration , particle size and particle shape. A study of vibration parameters
on constant rate drying .

The drying of vertically and multi state fluidized bed is the dryer used for the
particular that require to drying with the processing technique of fluidized bed drying .But the
distributed of small solid particle have some different size or gel particle can not be dried on
the fluidized bed without vibration . So we will use the vibration motor to vibrated the
particular to be fluidized and use the vertically rising steam from fluid-usually gas so that the
fluid of gas and solid come to intimate contact for exchangting the heat transfer and mass
transfer.

In this experiment ,we conclude that therc are three main variables cause the
changes in the coefficience of heat transfer, h,. These three main variables comprise of air
velocity , inclined angle, When one variable has changed , the coefficience of heat transfer

also changes in the same manner , That is when the variable increases , the coefficience of



heat transfer also increases . In the other hand, when the variable decreases , the coefficience
of heat transfer also decreases.
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4.3.2 8NHGIZVOUUR (Bed Characteristics )
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4.4 Arodynamics
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e Cps MmnugaNMdoudumsvesiay , pailaniu-wadon
Ar, uavhwmqmnqﬁtfﬂu’:’nqﬁm«ﬁ'mzmwanuaq"iﬂa , agun
3. mmfam‘;'h’ﬂunmﬁquugi‘nmfoﬂu’faq
Q. =F Gy, AT, (4.6)
iife Com mrnuganudeuiumzyenh , g/ lanfu-waidoa
Ar, na9hwoqqmnqﬁmfﬂu"z’aaﬁnmﬂmmmman , lyaFa
4. sdnlszAnamathennlen (Heat Transfer Cofficient )
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AIANUNTY 04
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‘ o ¢ : (4 4 »
ramInaaesiuaasdde 1l lAuanmnuduiufssninaudsg q fe

' ' v v fo v od s o P o
uuﬂa\'u'num-l, quﬂmumﬂm{m‘lﬁmmfﬂUﬂ‘mﬁmm‘J ﬁa ﬁ'nu'gu‘naﬁa‘:ﬂQﬁﬂ‘du

L uommantm‘iqu B (psartunizaweimamfuplunnizdy ) = 5 eam

- K " X - F] B
s ANUYHYRNTT | AnuvHvedT | mamannvy | nledidusnay
L
' ¥ o v 2
foeusuuna, | guiteuuna, vaslag ¥ufianaa
%o %
60 2.4 24.0 04 1.639
65 21.2 20.542 0.658 3.105
70 207 19.1 1.6 7.729
75 23.1 21.25 1.95 8.472
80 26.6 236 3.0 11.278
AN 8.1.1 NonrImAasIfinnMTaN 2 m/s
Fi > Fi X
3yuloud ANNYUYBNIT | anusuvedly | warhannuvu | wdsdidudaiiy
1 L4 o L 4 w l 4'
qrauslume, | gudseuima, wasiag Yutianng
% %
60 254 242 12 4.785
65 240 22.71 1.289 5371
70 204 18.5 1.9 9.256
15 21.8 19.407 2.395 10.975
80 22.86 19.7 3.16 13.787

AN 8.1.2 Nanrnaoesiininniian 2.6 m/s
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pilouds | muduvest | mudwvests | wafemndy | nledidudnam
grisuems, | quiteuints, vasian Fufinnng
% %
60 26.4 24.300 2.100 7.848
65 232 21.186 2014 8.713
70 227 20.300 2 10.789
75 2.7 20,300 2.866 12.095
80 20.4 17.400 3.000 14537
N 813 WontmAgesimIMTIoN 3.0 mis
yuloufa anuduvecty | mduvesta | woshemamidu | wedidudnim
qrieuemmta, | gndteunie, vosiag $uitamas
% %
60 24.5 21.300 3.20 13.224
65 235 20.146 335 14271
70 254 22.200 3.20 12.537
75 229 19.127 3.68 16079
80 248 20.500 430 17.258

AN 8.1.4 HanrInaaseiinInNiloy 8.5 m/s
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2. namanagesiign B (yuveurunizemamamfplunnizdy ) - 8 sam

yulends | muduvesta | muduvest | nahamandy | wledidudnan
grienemots, | gniseunta, vatiug #uitann
% %
60 %5 24.054 0.4 1.817
65 25.2 24.189 101 4.012
70 20.7 19.020 1.68 8.130
75 234 21219 2.18 9.317
80 24.8 21.895 291 11715
ANl 8.2.1 wemanacesfinatuiion 2 mis
ylowdy | muduvesta | muduved¥a | wademndy | wedidudaam
fArsusuuna, | quiteunis, vosiaug Fufianas
% %
60 23.1 21.930 1174 5.084
65 20.6 19.306 1.293 6.279
70 22.8 20.617 2.183 9.573
75 25.1 22210 2.888 11.509
80 23.8 20.328 3.471 14.587

AMINT 8.2.2 NanrinaaesfinIMIoN 2.6 m/s




ypuloud aduvesty | muduveste | nademudu | wedidudnm
qreveuuds, | guisewnta, vasiag Sufianns
% %
60 24.50 2248 2,010 8.240
65 25.00 22.58 2.410 9.670
70 22.80 20.27 2.520 11.080
75 24.00 20.87 3.120 13.000
80 21.80 18.56 3.230 14.840
AN 8.2.3 Wontinaoesfinamiiiay 3.0 mis
plowds | aoaduvest | mamduvest | wasannudy | aledidusnan
greusuuny, | eqniteuua, vesion $uioans
% %
60 23.70 20.45 3.200 13.519
65 21.90 18.66 3240 14.805
70 24.00 20.27 3.720 15521
75 25.10 2101 4.080 16.269
80 23.80 19.65 4.140 17.428

MING 8.2.4 NanTIMADBITIAIINITIaN 8.5 m/s
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3. namnamesibp B (yuveusiunsznmemamAmplumasedy ) = 11 sam

pilouis | muduvests | muduvesty | mosamanidu wefidunnin
qrieweuiia, | guiteuuds, vasiag Fuitonns
% %
60 23.40 2295 0.440 1.905
65 24.10 23.13 0.970 4.015
70 23.00 21.18 1.810 7.871
75 25.20 22.90 2.290 9.120
80 24.80 21.94 2.850 11.500
ANl 8.5 WentnaResTinaINTION 2 mss
plouds | mnduvesta | mowdlves¥a | womenandu | wledidusinan
qrisusuuta, | quiteuia, vouiaug Suitonas
% %
60 25.10 23.87 1223 4.874
65 23.90 22.44 1457 6.098
70 24.20 22,01 2.181 9.015
75 24.80 22.10 2.700 10.876
80 22.00 18.99 3.000 13.647

AN 8.8.2 NamInaoesfinuiey 2.6 m/s




X . X
yulouda | anaduvesly | anuvuvesds | woseanasu | nledidudna
1 L4 [ L 4 X a4
qrieweuuns, | qudtemnia, veafog ¥uflonas
% %
60 22.80 21.00 1.799 7.891
65 23.10 21.00 2.091 9.054
70 21.70 1941 2292 10.560
75 22.90 20.05 2.848 12.437
80 24.40 21.08 3315 13.586
AN 8.3.3 NonrmacesiinImniion 3.0 mis
Y X X [v) ] P 1 d a 4
yulouda | anwiuvesdo | mawduveso | wamamady | aledidusany
! . ¥ v L4 [ 2 a
qreueLunty, | gndwmunta, vesiag ¥uiianas
% %
60 24.60 21.10 3.497 14215
65 23.80 20.23 3.575 15.019
70 24.50 20.64 3.861 15.761
75 22.70 18.96 3.741 16478
80 22.90 18.82 4.079 17.312

M3l 8.8.4 NanTINAasNnINIIeN 8.5 m/s
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To5unTH Finite Element flfmnamanuiauiigani q

program test;
uses crt,printer;
var acarray (1..51,1..51] of real;
x:array [1..50] of real;
Q.ijX.n,Tinteger, .

m,sum,max,Skreal;
begin

clrscr;
writeln(lst, THE PROBLEM....... g A
writeln(lst);
. writeln( ' HOW MANY THE UNKNOWN FOR YOUR PROBLEM 7
write (THE UNKNOWN HAVE ";READLN(n);
writeln(PUT THE VALUE.);
for i=1 to n do
¢ begin
for j=1 to n do
begin
n*tt**t#*t#***tt*********Oi***t&*tt#&tt%******(t!tt%t*tt#**t*t&‘1*4*&11***&****#“#&*&&
*#*%**t?ﬁt***t##*#**&tt*#*#***t*t*&*t***tt****t#**ts*#l***t**l##t*t**&&#***#*‘**¥&#&t*
:*t*tt*t**ttttlt***t#&*****t*%#t*l*ﬁ#t****#*!3**3*****G****#*:***t#*é#********ttk@&#*%#
**3*1****%**$*¥*$***?$¥&***t#****%?#*#*********&v¥8***L*t¥3*#**&*#1***##****&%*33***&*
t#***tttt**l*#t****?**t¥*$’¥t$*$**%t**tt**tt#*t*tt*tt**!*#*%**t*$¥*?*t**#*i***!*t%tt%*

**t*t********t***t*#****t8*#t**t*#?*t**¥¥$*$*¥$$*t***t**t******tt**$$*¥*$t$¥*$*¥*10004

2509;
a[13,26]:= Q*000041667;
a[14,26]:= Q*0000297141; *
a[15,26):= Q*0000114784;
a[16,26]:= Q*C0000625736;
a[17,26]:= Q*0000375879;
a[18,26]:= Q*00003786;
a[19,26]:= Q*000047553;
a{20,26):= 0;
a[21,26]:= Q*00000609663;

71



a[22,26]= Q*0000012193;
a[23,26]:= Q*0000065343;
a[24,26]:= 0;
af25,26]= Q*0000059878;
for i:=1 to n do
begin
Sk:=abs(a[i,1]);
for j:=2 to n do
begin
if abs(a(ij]) > Sk then Sk:=abs(afijl);
end;
for j=1 to n+l do
begin
afi jl:=alijiSk;
end;
end;
for k:=1 to n-1 do
begin
for j:==k to n do
begin
max:=abs(afk k]);T:=k;
for i:=k+1 to n do
hegin
if abs(afij]) > max then
begin
max:=abs(afi,j]);T=1;
end;
end;
if (T<>k) and (max<>0) then
begin
c[k}=alk});
alk]:=2[T];
afT):=c[k);
end,
end;
if max <> O then

begin



for i:= k+l to n do
bogin
me=afi.jl/a[k.kl;
for j:=k to n+l do
begin
ai,jl:=afi,jl-m*alk.i};
end;
end;
end;
if max=0 then
begin
ki=n-1;
writeln{ "MATRIX IS SINGULAR MATRIX )
writeln(CANNOT FIND THE ANSWER FOR THIS PRUBLEM.;
end;
end;
if max <>0 then
begin
for i:=n dowato | do
begin
sum:=Q:
for j:=i+1 to n do
bagin
sum:=sum+a(ij]*x{j};
end:
x{i}:=ta[i.n+t|-sumVa(i,jl:
end:
end;
untd x[i} > 70;
writeln(lst);
for i:=1 to n do
begin
for j:=1 to n+l do
begin
writeln(lst,a[' i, j, 1= ali]:3:3);
end;

end;



ond.

writeln(lst);

writeln(lst, WHEN Q = 'Q,'Wattem*cm'.Q:3%

writeln(let, 'ANSWER _....";
for i=1 to n do
begin

wrteln(Ist, T .1 1= x[1]):3:4);

end;
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MANUIN Y.

TsunsudnouausmativesTagriumquj

#include<stdio.h>
#include<math.h>
int n,i;
float h,Ug,alp,bet,k,B,w,Ar,g=9.81,ke;
char ans;
main()

{

clrscr();

printf("\n");

printf(" input E= ");
scanf("Xf",&E);
printf("\n input w= ");
scanf("%f",&w);
printf("\n input Ar= ");
scanf("%f",&Ar);

do

{

printf("\n\n");

printf("input Ug= ");

scanf("%f",&Ug);

printf("input alp= ");

scanf("%f",&alp);

printf("input bet= ");

scanf("%f",&bet); '
k=Ar*(wiw)*sin{(alp+bet)*3.1416/180)/(g*cos(bet*3.1416/180));
ke=pow({k,0.1);

h=10. 4*Ug/(1-E)*ke;

printf("h= X6.4f\n",h);

printf("do you want to cal again?:");
ans=getche();

getch();

}

while(ans=="y");

}



78

MANUIN A,

Tsunmdniudueumailysaiaguinminaaes

#include<stdio.h>

#include<math.>

int n,i;

float h,Qt,Qv.Qs.Qw,F,dw,hw,cps.dts.cpw.dtn,dtav.As
,Tgi,¥g0,Tsi,Tso;

char ans;

pain()
clrser();
printf{"\n");

"”Qs=F*cps*dts{" N

priatf{"input hw= ");
scanf("xf",&hw);
printf("input cps= ");
scanf("%f",&cps);
printf("input cpw= ");
scanf("Xf",&cpw);
print€({"input As= ");

. scanf("xf",&As);
do

{

printf("\n\n");
printf("input F= ");
scanf("%f",&F);
printf("input delta w= ");

. scanf("Xf",&dw);

printf("input cps= ");
scanf("%Xf" ,&cps);
printf("input delta ts= ");
scanf("Xf",&dts); .

" printf("input cpw= ");

scanf("%f",&cpw);

printf{"input delta tw= ");
scanf("%f",&dtw);

printf("input Tgi,Tgo,Tsi,Tso= ");
scanf("%f,%f,%Xf,%Xf",&Tgi,&Tgo,&Tsi,&Ts0);
Qv=F¥dw*hw; i
Qw=F*cpw¥dtw;

Qt=QviQs+qQw;
dtav=((Tgi-Tso)-(Tgo-Tsi))/(log((Tgi-Tso)/(Tgo-Tsi)));
h=Qt/(dtav*As);

printf("h= %X6.4f\n",h);

printf("do you want to cal again?:");

ans=getche();

getch();

}

while(ans=="'y’);

}





