1196307 - Erkan ABDULHAMITBILAL, Rocket Propulsion HW 2

3.12 [ moles of O, are mixed with 1 mole H,. The entering temperature of the O is 100
K and of H» is 200 K. Obtain and plot the enthalpy per mass of products for case
where p. =10 atm. Calculate for the values / = 0.2, 0.3, 0.4 and 0.5.

Answer
Assume T = 3800 K, where K, = 10 0413 "and run program in Appendix for convenient
values for assumed temperature. Results were obtained as below:

for /=0.2 the ¢ =0.0064 and n = 0.387 was obtained. Enthalpy per mass is 2.663
for /=0.3 the ¢ =0.0231 and n = 0.446 was obtained. Enthalpy per mass is 2.746
for /=0.4 the ¢ =0.0706 and n = 0.341 was obtained. Enthalpy per mass is 2.560
for /=0.5 reaction cannot take shape for that value, where m < 0.

Where Enthalpy per mass is (enthalpy)/( 2+ [ X 32).
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Appendix 1

Source codes for Borland Turbo Pascal 7.0.

Program RocketPropulsionHW_1;
uses Crt;

procedure NIteration;
var 1, IterasyonSayisi : Integer;
P, Kp, 1, g : Real;
A, B, C, D : Real;
m, n : Real;
DH, DH_Req, HH_RH20, HH_H20, HH_H2, HH_O2 : Real;

begin
WriteLn (' Copyright (c¢) 2002 Erkan Abdulhamitbilal, Astronautics Eng. - ITU’);
WriteLn (’ ")
WriteLn (' This module calculate mol values for the given reaction below:’);
WriteLn(’'’);

WriteLn(’H2 + 102 —--> mH20 + nH2 + g02');
WriteLn(’'’);
WriteLn (’Please enter values, respectively.’);
WriteLn(’'’);
Write ('Enter a value for...... 1= "); ReadLn(l);
if (1 <= 0) or (1 > 1) then begin
Writeln(’1l is element of heap of values between 0 and 1.’);

Exit;
end;
Write ("Enter a value for P(atm)= ’); ReadLn(P);
Write (’Enter a value for..... Kp= ’); ReadLn (Kp);
Write (’Enter iterasion....steps= ’); ReadLn(IterasyonSayisi);
A =4 * (1-1/(P*Sgr(Kp)));
B := 4 * (1-2*1) * (1-1/(P*Sgr(Kp)));
C := Sqgr((1-2*1) + ((4*1)/(P*Sqgr (P*Kp)))*(2-1));
D := (-4*Sqr(l)) / (P*Sqr(Kp));
q := —(D/C);
for i := 0 to IterasyonSayisi do begin
g := g - (A*g*g*q + B*g*g + C*g + D)/ (3*A*g*g + 2*B*g + C);
end;
Writeln(/ - "y

Writeln('g=", q);

m =2 * (1-9);

n =1 - 2*(1-q9);

WriteLn ('m=’', m);

WriteLn('n=’', n);

WriteLn(’'’);

WriteLn ('Enter values below from JANNAF Tables...’);
Write ('Enter H - H298 value for H20= ’); ReadLn (HH_H20);
Write ('Enter H - H298 value for H2 = ’); ReadLn (HH_H2);
Write ('Enter H - H298 wvalue for 02 = ’); ReadLn (HH_O02);
Write ('Enter Hf298 value for reference H20= ’); ReadLn (HH_RH20);

Writeln(/——————"""""""""""""—"——— "y
DH := m*HH_RH20;

DH_Req := m*HH_H20 + n*HH_H2 + g*HH_O02;

WriteLn (’Note that Dh < DHreq ...");

WriteLn(’'’);

WriteLn (/ Dh=’', DH);

WriteLn (' DHreg=', DH_Req);

end;

begin
ClrScr;
NIteration;
ReadLn;

end.



1196307 - Erkan ABDULHAMITBILAL, Rocket Propulsion HW 2

Appendix 2

An output for / = 0.3 for source codes in Appendix 1:

This module calculate mol values for the given reaction below:
HZ + 102 —2>» mH20 + nH2 + gO2

Pleasze enter values, rezspectively.

ol

a.3
18

2.8
168

Enter a value fowr......
Enter a value for PCatm?
Enter a value for..... Kp
Enter iterasion....steps

g= 2.31107636354864E-8082
m= 5.537784727293%1 E-A061
n= 4.46221527278682E-86081

Enter values below from JAMMAF Tables...
Enter H — HZ298 value for H20= 41 343
Enter H — HZ298 value for HZ = 28B.457
Enter H — HZ298 value for 02 = 31.221
Enter Hf298 value for reference H20= 57.5

Mote that Dh < DHreqg ...

Dh= 3.18422621817482E+A801
DHreg= 3.614839780%22377E+BA01



