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ABSTRACT

To develop liquid propulsion engine, the development of combustion chamber must be preceded.
For performance validation of the combustion chamber, the designed and manufactured combustion
chamber should be tested in combustion chamber test facility (CCTF). The CCIF is the test facility to
develop the combustor of rocket engine, which uses liquid oxygen as a oxidizer and kerosene as a
fuel. Present paper introduces the detailed design results of compressed gas supply system of CCTF,
which is planned to be installed at Naro Space Center.
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Fig. 1 3D modeling of CCTF.
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Table 1. Test article and CCTF specification.

Parameter Specification
Thrust 74,800 kgf
Oxidizer, LOx 173.1 kg/s
Flowrate
Fuel, Kerosene 70.6 kg/s
Chamber Pressure 60 bar

Storage GN2 105 ea (1m’/ea)
Tank GHe 9 ea (1m*/ea)

Oxidizer Storage 96 m’
Tank Runtank 10 ea (3m’/ea)
Fuel Storage 53 m’
Tank Runtank 12 ea (1.3m’/ea)
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Table 2. Fluids for CCTF. N2 4005ar

Fluld Usage PVU 1.2 PVU1.3 PVU 1.4
Liquid Oxygen Oxidizer
Kerosene Fuel
Liquid Fuel Cooling, GN,, etc.
N>
Gas Pressurant, Purge etc. Kerosane
Gas Helium TEA System, Sensor, etc. )
Air Actuator, etc.

! 100~200 bar

100~250 bar * Gas Bottle Volume : 1 m*/ea
GHe 400bar o Ej HOR 3.5.1 )_Ej HO 10.1]
a
HPUR 0.1 DVU 30.1 HDR 100.1 HDU 102 . .
| ‘ | Fig. 3 Flow diagram of GN2 supply system of CCTF.
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Fig. 2 Flow diagram of compressed gas supply system.
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1A —z’—%/\]i%ﬂ% VAT PAVN N - K= Fig. 5 3D modeling of gas storage department.
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Fig. 6 3D modeling of HPuR 0.1.
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SVU 30.2

Fig. 7 3D modeling of PVU 1.2 & SVU 30.2.
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Fig. 8 3D modeling of DVU 30.2 & ADR 8.1.

Table 3. ADR and ADU.

Panel Inlet (bar) | Outlet (bar)
ADR 8.1 400 ~ 100 8§ 1
ADR 40.1 400 ~ 100 40 + 4
ADR 150.1 400 ~ 150 150 * 10
ADU 20.1 150 + 10 max. 20
ADU 20.2 150 + 10 max. 20

2719 Bl
A5 Wz 2hel

Table 3049} Zo] 3709
T Fd=2 LAY 53

ADR (Air Delivery Rack) 8.1% ADR 40.19] 74

Qo FF ATY AT AFHAHE o]V
st skl Abs o F Re] FE Tl
o7 B¥E FEHEE AAHAY

33 Sue ¥HE ¢ 3EUves 8%
A% o= st Byel WA Afole o
2o ol AEoE 2w ynA Gl 7
& THHEES AAHE[JY. ADR 1501 A& &
g2 fA/EFE s o s MY A
Hlo] Fgste #EdE o] FFeieldd Fdd=
A /548 ADU (Air Delivery Unit) % &

Wol AAslo] g7 ek
g 7hn) ASNE FoS vpAAZ A

5 2

hel AE BT 2o 45

=z gz AL 9o Table 4=
adE Yehdt

Table 4. HDR and HDU.

Panel Inlet (bar) | Outlet (bar)
HDR 35.1 400 ~ 100 35 £ 05
HDR 100.1 400 ~ 150 100 + 10
HDU 10.1 100 + 10 max. 10
HDU 10.2 100 + 10 max. 10
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Fig. 9 3D modeling of ADU 20.1 & HDR 100.1.
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Table 5. Nitrogen delivery rack. AZF HAJS 7t AFE T H] AL MY A
Panel Inlet (bar) | Outlet (bar) }j—p_i 23] A 87179 o= #F
NDR 3.1 400 ~ 100 | 3 * 05 ol FA7E QAHSE 2 AARS FHA2 A
R T e 4NE 28T & A Mol A T AT
NDR 10.1 400 ~ 100 | 10 + 1 S G R A
NDR 1501 | 400 ~ 150 | 150 + 10 HAwrh gaEs AT el Aeels e
NDR (30-70).1 | 400 ~ 100 | 30~70 + 5 A olFsh Ak} ol F&el By el
NDR (30-70)2 | 400 ~ 100 | 30~70 * 5 AL B R
NDR (100-250).1 | 400 ~ 250 | 200 + 10 =5 AA =A%
NDR (100-200).1 | 400 ~ 250 | 200 + 10

Table 6. NDU and DVU.

Panel Inlet (bar) |Outlet (bar)
NDU 5.1 20 + 2 max. 5
NDU 20.1~20.4 150 £ 10 | max. 20
NDU (30-250).1 400 ~ 100| max. 250
NDU (30-250).2 400 ~ 100| max. 250
NDU 100.1~100.2 | 150 + 10 | max. 100
NDU(10-75).1~(10-75).4| 150 + 10 | max. 75
DVU 11 20/20/10 | 20/20/10
DVU 51~52 8/10 8/10
DVU 101~102 150/150 150/150
DVU 103~104 250/200 250/200
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