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Hydrocarbon Fuel Heating Experiments Simulating
Regeneratively Cooled Channels of LRE Combustor

Byoungjik Lim* - Kwang Jin Lee* - Jong Gyu Kim** - Seung Ho Yang8* - Hui Tae Kim**
- Dong Hyuk Kang* - Hong Jip Kim*™ - Yeoung Min Han* - Hwan Seok Choi*

ABSTRACT

In the regeneratively cooled combustion chambers of liquid rocket engine using hydrocarbon
fuels, coking occurs as the wall temperature increases which results in compounds deposition on
the wall of cooling channels. This phenomenon reduces cooling capability of the coolant which
finally causes damage to the combustor by overheating of the chamber wall. In this paper,
experiment results using an electrical heating equipment to simulate the regeneratively cooled
channel -are introduced and based on the results the compatibility of copper alloy with
hydrocarbon fuel Jet A-1 is investigated.
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Fig. 1 Schematic of Regenerative Cooling and Film
Cooling using Fuel
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Table t. Dimensions of Each Specimen

e TS STS [
TH| W3 =7 =7 =
I 2.0mm 15mm | 3.0mm | 300mm
II 1.7mm 1.0mm | 3.0mm | 300mm
111 2.0mm 0.8mm | 3.0mm | 300mm
v 2.0mm 0.8mm | 3.0mm | 256mm
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Fig. 6 Typical Time Traces of All of Temperatures and
Coolant Flow Rate
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Fig. 7 Test Results — Outer Surface Temperature of
Inside Tube made of Cooper Alloy
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(K/min) with Average Surface Temperature (K)

dHgFY HE HF AT F de A=
A 2729 WetFs vlad 1@ =7} Fig 9
olt} Jgze] EAE e B AFAA I
AN FolM FFH(et A-DE ol &3l A
*J*JFAM 3% ol A&H APl oM ®
Ao FREE2]Y #e ¥ g vlas
71 A3 BAEEA Az 71SEH FPLEY
FEZAN 3 LY F Yv A=
Yehhgith FuEde] Zse vlastd @ Al
oM AZN ETFLE ZA7 B4 JEES
& F Qlth ol AL F HE TP ¥
S5 FFE Yo Fol57) wEA AL
AHRZAN AE AF AgdE F& AR(eFH
FEEHY FFE doy 71F 2 Aol AR
g dsd o Jehd Axz dddos]. o]
AL 2 AN ALEE FFH(et A1)} Ml
wate] FAEAQR] AP AHEE AN A
€ Jd8<U RP-19 A $54E B9Fe 2



11 HS® 2007. 10. RAUAF FA)| MMYAKLE DAIS Stata A= IGAIY 83

ol7N% 3}t

RP-19] 3 HE T3 o2 125 YA%
A3t 54 Jet A1 FolA e s
F-1 A& (Jet A-191 H7HAE F7lete oz

JP-8E& 23 A A8)E FrlE A7 ,
2dx A8 AEE 98 WESN F2 AR
22 oz A3 Table 29 Yehd u}
S} 2ol RP-19] 3 FHFS Jet A-19] 20%0]
F12 & A&l AY EAsA == AL

‘gHlolt}

)
ol
32
=

Table 2. Properties of Hydrocarbon Fuels

Item Jet A-1 F-1 F-2 RP-1

De‘(‘lfigf/yg%fc 7952 | 8077 | 8204 | 801

Sulfur (wt%)| 0.0577 | 0.0001 | 0.0477 | 0.014

Aromatics
(mass %) 77
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Fig. 10 Kerosene Exit Temperature Decrease Rate
(K/min) of three kinds of fuel
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