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Numerical Simulation on a Reacting Flow Field
with Various Injection conditions

Seihwan Kim* - In-Seuck Jeung** - Hee-Ho Park*** - Sangkwon Na****

ABSTRACT

This work shows the result of numerical simulation on a reacting flow by varying atomization
properties which can be obtained from a injector for a small and low power aircraft gas turbine
engine. Because the atomization properties mainly affect on the performance of the engine, a lot of
efficiency tests are needed when a new injector is developed. Nowadays researches has been actively
performed using computational analysis. Using commercial package CFD-ACE+, basic studies on the
reacting flow field have been conducted. Those results show that the reaction rate is increased when
higher pressure and wider angle spray condition are used. More smaller parcels can also enhance the

fuel-air reaction.
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Table 2. Single step reaction and reaction constant

Reaction Gtz + 80, =
6CO, + 5H,O
Pre-exponential factor* 6.4E+11
Temperature 0
exponent*
Pressure Exponent* 0
Activati
ctivation 15078
Temperature*
Concentration
0.25(CsHi2), 1.5(0:
Exponents* (CsHu) (©)

* k=AT"P"exp(-E/RT), CGS units

Table 3. Computational Condition at Injector

Velocity | Angle | Pressure| Mean Size
Case # o 2 .
(m/s) | () | (N/m) | (micron)
1 15 60 | 500000 50
2 15 60 | 500000 80
3 22 60 800000 40
4 15 110 | 500000 50
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Fig. 2 Temperature (Left-casel, Right-case?)
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Fig. 3 CsHi» Fraction(Left-casel, Right-case?)

WakatA stk

Table 49 Z+ A =) W2 Ag9 7|3}
F UEy o A 7|7t Fored w
g FuEe] girde A AT F U

- 302 —



200

e

26005

Fig. 5 Spray Parcel Distribution(Left-casel, Rght-cased

Table 4. Spray evaporation (evaporated/injected)

Case 1 Case 2 Case 3
92.12 74.93 95.37
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Fig. 6 Temperature (Left-casel, Right-case4)
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Fig. 7 Reaction Rate (Left-casel, Right-case4)
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