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BYDROC N FUELS:
There is no evidence that o.y one hydrocarbon fusel hus a pructical advantage {rom

the combustion point of view. Heating value per pound of fuel, sticchiometric

mixture temperature rise, molecular welght of the productz of combustion, air spscific
jmpulse, hence thrust avallable from the fuels do mot vary significantly-

sis speeds ("fundemental') are of the order of 3 ft/sec. which indiestss Zhat the
me combustion volume is rsquired for all the hydrocarbton fusls.

Fle
an

Fl:rmabllity linmits asnd spoanltaneous ignition temperature vary consi
hylrocarbons; but can be expacted o have only s3cond order effect o
range and ignition process for combustlen equipment of the typs im
Rig tests lndicate that the present combustor opzrales reasovnail
eonditions equiwslisnt to 80,000 £%, and higher on J.P.l. Fusl
hydrocarbons will not have a significant affect on extending ¢
imnroving gombustion aofficierncy 2% any altlituds.

Included in super fuel category are boron {apd other light metal) compounds or slurrias

of thess in a h rdrocarbon vshicle-s

PENTABOHANE »

Pantaborane is the only pr 1 in this category whieh could be
readily used for cmnust@‘, ?; } on the b33¢s that it 1s & liguid
at normal temperaturs and pressurss. | fT 73, t 55°C) . Limitations are noted

2 lowW.

For pentaborane the heating valus
10,500 for hydrocearbon fusls. :
2300 for the hydrocarbors. Alr spe
28 compersd %o 171 for the :y
fuel copsumption could be exp

used iu place of J.P.4 for ﬂi
burner ab exiating temv@rat

ed on a thermcdynanic
he bare Ircguois e
inits when using J.P<4
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Hith stoichiomstric mixture in the A/B substantic

gouid bz w:=pected. For example, 1t is estimated th'“',
using JeP.4 could be 1ﬂcreawaﬂ to 37500 l1lbs- with
combustor and the afierburner for merly the sane
Js? eﬁa@a

%ioa as given by

"Fundsmental® flame speeds have besn measured up to 159 ;t,aa pared to 3 F/sec
for hydrocarbons. Tulw Indlgumtes thatl some flame tube primary zorne volume red-
uction might be possibls using pertaborane-

Length reductlon of afterburner combustlon space.znd reduction of f holder blockage
could be expected for similqr reasons. 4 boron compound burned satisfactorily over a
100/1 flow range in gas strean velocities up to 500 £t/sec (mearly that in Iroquois jet
pipe) with no flame hclderv
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Pentatorane and its products of combustion and poisionous (35 PPM dangercus) Pentaborane
is thermally unstable, having limited use as heat sink and probably would cause deposits
in hot areas of fuel lines and around fuel injection points. Boron oxide, a combustion
product, is deposit@é cn staticnary componants, such as flame %ube walls, aanu *urbipe

nozzles,and cauges erosion of turbine bladesy at tirperatures below approx. 1200°K = 1&007X.

This 1s a eil nite limitation to primary combus stions
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HAGNESTUM SLURRY = (50=-60% 3y

Reports at hand up tc 1952 publication date, indicate that substaniial aft
thrust increase can bs cobiained uith 2 Magmesium glusry.fusl as csmnarsd
a straight hydrccarton iuel. T a gould occur dn spplicatioans

s taken of the highe sravurs avallable, and oyjda o 3
deglt mith as in the ionoMagnseiim oxids malbing point iz ZUIUVK

3% IOVIID ;“t iﬁ = ;‘ﬁ' 3.18 .‘.7.23'“ L, ng
104 squivelsnce ratio und

This data elso shates
wels was obvalped with magresis
was gury capacity in

Pindisney could be maintainsd owe:
§ ik

1 glons. A cbeck on Lheorat_
n the Iroguols afterburner ail
e thrust as compared to 29,170

In this casze thrust boost o:
3Ty suecifie fusl cos i

v

seartion
1o 5.15 for the magnesivm slureys

) For appii & amra

rotaee czn be tolerafad and
thrusha ht¢za in that 1% will bura Cery - %
squiva Jaet that the ragnesiuwm will cont

wmith

one nvdrocarton ciodusts of comb

Little iaformation is svariz iz oo © B £.818e  Biahes. omiaisg, o R
injection of light rst: @ = snoshanbia 3 : :
appears to be sz Loit
Parmance 18 cowpre




o COMPARISION OF IROQUOIS So.L.S. P2
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