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ABSTRACT

Combustion Chamber Test Facility (CCTF) to be constructed in Naro Space Center for
re-burning the fuel-rich gas of gas generator have afterburner system. The afterburner system is
supplied the Oxygon (O2) gas and Methane (CHj) gas to reduced the harmful exhaust gas. The
detailed design for the planned CCTF afterburner system is simulated and analysed by AMESim
program through the all of gas supply system components. Afterburner system is performed to
verify the pipe size, orifice diameter, and gas supply conditions according to the total gas

consumption from analysis of gas supply system.
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Fig. 1 Schematic diagram of gas supply system.
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Table 1. Conditions of O,/CH; gas. Table 2. Conditions of simulation.
Oz CH4 Fluld Oz, CH4
Temperature (K) 293.15 Start time (s) 0
Pressure (bar) 120 Final time (s) 145
Phase Gas Print interval (s) 0.1
Volume (L) 40 ‘ 47 Integrator type Standard
Tolerance 1le-05
Maximum time step (s) 1e+30
22 FEAE A B s Simulation mode Dynamic
—?Odif‘liﬁw & A7 CCTFE) AlgAIzH Error type Mixed
of 93] AAH=H FAEAA AFxRHd m Solver type Regular
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Table 3. Specification of regulator.

Maximum inlet pressure (bar) 310
Outlet pressure range (bar) 0 ~ 207
Operating Temperature (C) -25 ~ 104

Cy 2.0
Port size (inch) 1/2
Weight (kg) 2.83
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Fig. 2 O)/CH, differential pressure of run time.
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Table 4. During CCTF run time of gas pressure.

Run Time Pressure Differential (bar)
(S) CHy O,
30 6.4 5.0
70 125 10.1
145 231 18.9
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= 108 g/s, CHy =

o HARFS VI

41 g/s
42

44 7¥= 8907

0,/CHy 7}29] £ A du]e] &34
oF AP wet AAEG. AR FEAAHQY
CCTF9] Alg2& 3 Az 508], Hdl 703

E Agsta vk AIF 359 Table 49 A&A|
PAIZ ] W& Oy/CHy 74229 AMEFe E4138
Atk Fig. 6L FAXAIAHE] T e
Oy/CHy 7k=8%S A7 93 dZdx=

0 2 4 6 8 10 12 14 16 18 20

Time [s]

Fig. 5 Gas velocity at panel exit.
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Table 5. Design conditions of orifice.

Table 6. Available test number for run time.

Gas O, CH,y
Oriffice Dia. 1.9 137
(mm)
Mass Flow Rate 10.8 41
(8/9)
Velocity
5.07 3.55
(m/s)
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Fig. 6 Gas storage tank consumption.
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