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Framework + Graphical User Interface (GUI), CFD + Numerical combustion

main equations used in our program: .
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5. Mixture characteristics ::
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The equation below are then discretized by the finite differential method and

Taylor’s series expansion in time as: o _ v, [08" a’g\ (Ar)
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The geometry sustainable in
our program is a cube. Each
side is divided to 5 parts (X, Y
and Z) so it’s a total of 125
points to be calculated. The
fuel entrance is a square fixed
at (2;0;1), (2;0;2), (3;0;1),
(3;0;2) and the oxidizer
entrances are the rest of the
points with y=0.

implemented in our C++ program. The values at t+At are obtained from a
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4 o CFD Classes of our program:
m CFD.pro
4 | Headers Our program is composed of 4
h| chemical.h classes:
h| Fuelh  Fuel: calculate the characteristics
k| mixh of species used.
h MIXTURE h * Chemical: calculate the chemical

4 . Sources

chemical.cpp

constants of the equations.
e Mix: calculate the characteristics
of the mixture.

Fuel.cpp

main.cpp  MIXTURE: calculate  density,
mix.cpp velocity and internal energy of the
MIXTURE. cpp mixture

Application : Hydrogen Combustion
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" CA\Qt\Tools\OtCreator\bin\gtcreator_process_stub.exe - 0

umber of species >1: 3 A ° -

Enter Species caracteristics:Species 1:density : P ro ra m I n ut ° (Ch a ra Cte rl St I CS)
ass in volume U: g p 2

olecular weight:
.B16
olume U of species:

toechiometric coefficient alll:
2
toechiometric coefficient bhI11]1:

%}
ass force fx:

ass force fy:

ass force fz:

Press any key to continue . . .
Cpecies 2:density :

1 .2868
ass in volume U:

olecular weight:
olume U of species:

toechiometric coefficient al2]:
1
toechiometric coefficient bhI[2]1:

%}
ass force fx:

ass force fy:

C\Qt\Tools\QtCreator\bin\gtcreator_process_stub.exe

Press any key to continue . . .
ixture mass :
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olume U of mixture:
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ctivation enerqy E:
199911 52

emp constant heta:
F

nter Boundary conditions:
Inlet temperature:

ass force f=:

The points are shown in the
figure beside.

gz in volume W:

olecular weight:
18
olume U of species: nter Boundary conditions:

sall temperatupe:

toechiometric coefficient al31:
5}
toechiometric coefficient bhI[3]1:

Results presented on Paraview

force fx:

ass force fy:

ass force fz:

Paraview support .csv files. Examples from our results are presented below.
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g any key to continue . .
Zz . .density.velocity L,uelunlty v.uelocity_ 1
141 .5751808,.1334. 8039673 . 13@4.1?3?11 3319, 243@4?
,229.3?5534,2555.?44335,253?.525221,4353.949?@?
229 _875534.3649 269843 . 3/7/8_.822578 .5943 . 686835
141 5751884722 168245 . 4858.9218%5.,.4824 661621
-354294 5749 621094, 65872 827637 .7787 819531
329 654633 .,.6981 .Y622807 . 7274 _ 8748923 . 9454 232617
329 654633 ,.8062 2872551 . 2855 441367 . 18535 459761
,241.354294 2142 . 159184,.14136 .561523 . 94157 .177688
241 354294 180867 . 479789234 . 18979807 . E?EEE? 12228 888672
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.554533,123?3.99511?,133?2.135445,14352.15533?
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-388928. 289283 .67/ 34,. 211579 .°/55852,.23384 . 164862
-B8A8636 . 228067 .878125 22237818359 22263 .9989234
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-715382 .368808 347656 . 36705 7580800, 398915 .148438
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-388928,.3826%Y.772962..38443 . 875088, 48668 . 281254
-B88636 .37344_.867188 ,.39515 682375 . 39541 .7812508
85048358 765625 4125801562508, 42620.5312504
-8881094 41587 .453125,. 426380457831 . 44162 . 128786
-888104 42663 .234375,. 4370896 . 238281 . 45237 .2108156
-787580,.43740.384688 . 44783 . 388574, 44115 . 272656
787750 . 44661 898625 . 45553 281250, 46723 6562508
-8881094 . 458928.5Y8125,.46933.5820831 . 48465 . 253786
-8881094 . 46766 .3593%75 . 4880097 . 363281 . 49541 .A35156
-787750.4808043 . 429688 . 498986 . 433579448417 . A97656
-220837.489265.875800 . 48877 . 4726094 .51 226 .7812504
221171 .58124.562580,. 58252 726875 .52768 . 378786
221191 .51278.343758,.51335.578125 . 53844 16156
2208837 .5234YV 417962 52412 652344 52722 222656
575180, 52235 .367188 ,.532008._.851562 . 55268386717
-875534,_.54164.054688 .545Y7 _.288281 .568081 .2149938
-875534_ 55236 .08468°75 55652 242188 57876 .992188 W
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