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ABSTRACT

The test apparatus that can be protected from the high-temperature combustion flame and coolant injection
was successfully manufactured. In this study, the coolant-injection module had a controllable consistent pressure,
and the entire combustion module was protected using a nonflammable composite liner. Every flange was
designed in accordance with the DIN standard, and the entire body of the module was designed in accordance
with the EN 13445 code. Additionally, the hydraulic pressure test was performed in accordance with the
2014/68/EU directive and EN 13445 standard. Finally, after manufacturing, performance tests (such as pressure

tests) were conducted to verify the reliability and safety.
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Fig. 1 Schematic of coolant mix performance test
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3t 42 AEAAe ESATE Rlste Table 2 Test result of performance test
Az st
A% NP AT 27 JEAAY EE ASE Case No. 10 [bar] 40 [bar]
= sFo 2~ 9) BSOS
052 =i TdRS & F Ad%w WEAEE ¥ Injection Max: 0.075 [kg/s]  Max: 0.15 [ke/s]
3 AA AR WAAe] & ASst AT A Amount  Min: 0.07 [kg/s] Min: 0.132 [kg/s]
Fo2 A5YS FeAshqck
WSk Ao mEsjof s WzkA A% 8] Average 0.0725 [kg/s] 0.141 [kg/s]
Ax BE A FAHISL 9 AFLS E Injection Max: 147 [Psig] Max: 581 [Psig]
Ao A=slch Pressure  Min: 126 [Psig] Min: 463 [Psig]
Average 136.5 [Psig] 522 [Psig]
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9160— =0.07 é
@140 T e e o Lo.os <€
W —_— 1
2120* g
o ~0.05 =
L 1004 —— Chamber Pressure (Psig) %
3 804 Coolant Injection Amount (kg/s) Tt ‘e
g i1 H0.03 =
= ©
O 4] 10.02 ?8
20 Loo1 O
0 T T T : 0.00
5 10 = 20 2 Fig. 12 Performance test of apparatus
Time (s)
Fig. 10 Test result of case 1 (10 [bar]) el A8 A ARAR FRE = 71 YA
£ Y74 A% 8715 EN 13445-3,7.42 I A
8007 [oe AES AASATE EN 13445914 Q5= Upper
=S R [0 E -Lower cover®] Ha& FA=
o %7 | ~ Fo.12 g
@ 540 | = | =
Eszo- ‘ | e g PXxD, (1)
a - ‘ = e= ———~——
B0 ". 'QOB_§ (Qsz)—P
9 450 | | gons‘—f 0217]}\_]’
M 460 - | e c
(.E)dm_ |~ Chamber Pressure (Psig) '°‘°4r_8“ P = U5 AA%H [Mpa]
0] Coolant Injection Amount (kg/s) Looz O D; = LH 76‘ [mm]
400 . ‘ i ! 0.00 f = STS3042] 3833 [MPa]
5 10 15 20 25
- 8%
Time {s) z = £7% Factor

Fig. 11 Test result of case 2 (40 [bar])
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