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ABSTRACT

Fundamental parameters describing overall operational characteristics of active cooling systems
of a hypersonic flight vehicle are mainly classified into endothermic hydrocarbon fuels,
regenerative cooling channels, and materials and system structures. Of primary importance is the
improvement of endothermic performance of hydrocarbon aviation fuels in a series of studies
developing efficient regenerative cooling systems. In a previous study, therefore, an extensive
technical analysis has been carried out on thermal decomposition characteristics of liquid
hydrocarbon fuels. As a subsequent study, catalytic cracking and steam reforming technologies
have been reviewed to find a way for the improvement of endothermic reaction performance of

hydrocarbon aviation fuels.
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Table 1. Representative hydrocarbon aviation fuels[12].

Classification Name Comments
Commercial | Grade 80 | primarily
Aviation Grade 91 composed of
Gasoline Grade 100 synthetic
(Avgas) Grade 100LL | components
Commercial Jet A
Turbine Jet A-1 mixtures of
Fuels Jet B hundreds of
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P hydrocarbons
Military largely
JP-7 traich
Turbine straight-run
Fuels JP-8 distillates from
JP-8+100 crude oil
JP-TS
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RJ-4 i
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Missile P .
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Table 2. Selected studies on endothermic catalytic cracking of hydrocarbon aviation fuels.

Reference Main objectives Major findings

A review on Pr.ogress m Preference of zeolites to silica and alumina as a
thermal stability and . .

Edwards catalyst for catalytic cracking of large hydrocarbons

[14]

deposition of
thermal/catalytic cracking of
hydrocarbon fuels

in improving endothermic
coke deposition

reaction and reducing

Cooper and

Decomposition of JP-10

Three zeolites (HY, USY, and Beta) tested for
catalytic racking of JP-10 showing rapid deactivation

heph h h th 1 lyri
Shepherd | throug t. erma and.cata yne by coke deposition and relatively low conversion
[17] cracking mechanisms .
ratios
Catalyti dothermi
. aryHe endoriermic Pt/HZSM-5 leading to the highest heat of reaction
Kim et al reactions of exo-THDCPD . . . . .
. ) . due to its high conversion and high vyield of
[19] with various zeolites to . .
. . composition of low molecular weight products
increase the heat of reaction
Coke formation on HZSM-5 |The performance of HZSM-5 catalyst in JP-8 cracking
Kim et al. | zeolite catalysts during JP-8 |dependent on reaction time, reaction temperature,
[23] cracking under various carrier gas, and type and concentration of aromatic
conditions sulfur compounds in JP-8 fuel
Kim et al Effect of metal promoters on |The bimetallic Pt-Gd/ZSM-5 -catalyst showing the
" | catalyst activity, coking, and |best cracking and regeneration performance with a
[24] . . :
regeneration of JP-8 cracking |stable PG yield as well as an excellent recovery
Thermal conductivity and cracking rate improved in
Thermal conductivity and |[the presence of Pt@FGS due to catalytic
Liu et al. catalytic cracking dehydrogenation of JP-10 over Pt nanoparticles, the
[25] performance of a new carbon defects and the promotion effect of grafting

Pt@FGS/JP-10 nanofluids

chains on FGS surface, well its

dispersibility in JP-10

as as high

Castaldi et

Use of short-contact-time
(SCT) reactors in the

The conversion and selectivity increasing with space
velocity for JP-8 while JP-10 exhibiting some kinetics-

al.[29] endothermic catalytic limited behavior in a short-contact-time reactor
reformation of JP-8 and JP-10
Use of nanozeolites to The presence of high hydrocarbon dispersible beta
Sun et al. | improve the graft efficiency |zeolites  effectively =~ promoting  the  cracking
[30] and the dispersibility of in |conversion, alkenes content, and heat sink of the
hydrocarbons fuel
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