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The Data Analysis System of Reaction Heat in the Oxygen Bomb
Su Zhi

(Life and Environment Science Institute of Xinjiang Normal University, Urumgi  830054)
Abstract According to the theory of combustion in the oxygen bomb, an analysis system for
calculation of the DT and Q, or Q, value of all kinds of heating effect was developed by using Matlab
language. The system can not only calculatethe DT and Q, or Q, value of any heating effect accurately and

rapidly by the least square method, but also draws the Reynolds calibrating curve very conveniently.
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Fig.3 Thefigure of Reynolds temperature correction curve in combustion of benzoic acid
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Tab.l Theestimated parameters
g 0.6676 1.0390
Beckmann PC 2.940 3.10
g 0.0091 0.0101
/(g + molY) 122.12 342.30
/°C 21.2 21.2
2
Tab.2 The Experimental results
t/min TPC t/min TPC t/min TPC t/min TPC
1 1.0 2.540 1.0 2.530 10 7.0 3.665 7.5 3.590
2 2.0 2.545 2.0 2.530 11 7.5 3.690 8.0 3.635
3 3.0 2.550 3.0 2.535 2 8.0 3.705 85 3.660
4 4.0 2.550 4.0 2.535 13 85 3.715 9.0 3.675
5 45 2.600 5.0 2.540 14 9.5 3.730 9.5 3.695
6 5.0 3.180 55 2.550 15 10.5 3.735 10.5 3.705
7 55 3.430 6.0 2.960 16 115 3.740 115 3.710
8 6.0 3.560 6.5 3.360 17 12.5 3.740 12.5 3.710
9 6.5 3.630 7.0 3.520 18 135 3.740 135 3.710
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Fig.4 Thefigure of Reynolds temperature correction curve in combustion of cane sugar
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Fig.5 Thefigure of calculate results of cane sugar combustion heat
3
Tab.3 Thedata processing results
PC 1151 1.140
rC 1136 1111
Q./(k3J- mol?) -5735.80 -5657.94
Qy/(k3J - mol?) -5709.04 -5651.11
[
(Q,=-5645kJ - mol?) 1% 0.11
O&y. m
cl c( )
run=get (findobj (' Tag', ' Checkbox1'),"'Value'); ( “ )
t O=str2nun{get (findobj (' Tag', ' EditText1'),"string )); (
nl=str2nun(get (findobj (' Tag',' EditText2')," 'string')); (S )
n2=str2nun(get (fi ndobj (' Tag',"' Edit Text3"'), 'string')); (S )
nmil=str2nun(get (fi ndobj (' Tag',"' Edit Text4'), 'string')); (
n2=st r 2nun( get (fi ndobj (' Tag',"' Edit Text5"'), 'string')); ( )
V=str2nun{ get (findobj (' Tag', ' EditText6")," 'string')); ( NaCH )

wl=str2nun{get (findobj (' Tag', ' EditText7"),"string )); (

)

w2=str 2nun{ get (findobj (' Tag',' Edit Text8'),"string )); (

)

Mestr 2nun{ get (findobj (' Tag',' Edit Text9'),"string )); (

T=str2nun(get (fi ndobj (' Tag', ' Edit Text10")," 'string')); (

5
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)
nO=st r 2nun( get (fi ndobj (' Tag',"' Edit Text11"), " 'string')); (
)
l oad x.m( )
load y.m ( )
y=y+273.15; ( )

t 0=t 0+273. 15;

* k k

t 0=t 0+273. 15;

x1=x(1:nl-1);

yl=y(1:nl-1);

X1=[ ones(size(x1)) x1];

al=XxX1\y1;

R1=mi n(corrcoef (x1,yl));
R1=R1(1, 1);

t1=1:0.5: n1+1;
Tl=al(1l,1)+al(2,1).*t1;

x2=x(nl: n2);

y2=y(nl: n2);

y2=1./y2

x2=exp(-x2);

X2=[ ones(si ze(x2)) x2];

a2=xX2\y2

R2=m n(corrcoef(x2,y2));
R2=R2(1, 1);

t2=n1-0.5:0.5:n2-0.5;
T2=1./(a2(1,1)+a2(2,1).*exp(-t2));
t=-1og((21./t0-a2(1,1))./a2(2,1));
x3=x(n2+1: max(si ze(x)));
y3=y(n2+1: max(size(y)));

X3=[ ones(si ze(x3)) x3];

a3=X3\y3;

R3=mi n(corrcoef (x3,y3));
R3=R3(1, 1);

t3=1:0.5:n2;
T3=a3(1,1)+a3(2,1).*t3;
f=mn(y):0.01: max(y) +0. 1;
dT=a3(1, 1) +a3(2,1).*t-(al(1,1)+al(2,1)*t);

plot(x,y,t1, T1,"*" t2,T2,"+ ,t3,T3,".",t,f,":");
text (6.5, max(T1)+0.4,[" T/ K=", nun2str (dT, 4)]);
text (6.5, max(T1)+0.3,[" I R=", nun2str(RL1,4)]);

text(6.5 max(T1)+0.2,['S R='", nun2str(R2,4)]);
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text (6.5, max(T1)+0.1,[" Il R=", nun2str(R3,4)]);

if run>0

cla

C=(-3226.8-0.0025*8. 314*t 0- V*0. 005983-wl*6. 695) *ml. / (T*122. 12);
Q=M *C. *dT. / n2- w2* 6. 695

Q=Qv+n0*0. 008314*t O;

text(0.25,0.9,["' : "], Font Wi ght',"bold);
text(0.2,0.7,['Qv=",nunRstr(Qv,7)," kJ/nol']," FontWight'," 'bold);
text(0.2,0.5 [ Q= "'",nunRstr(Q,7)," kJ/nol']," FontWight'," 'bold);
el se

xl abel (' /mn',"FontSize',10,' Font Wi ght', " bold"');
yl abel (' /K ," FontSize', 10, ' Font Wi ght', ' bold');
end
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