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Figure 3. Injector Types (u)
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Aero jet-General Tubelet Injector

Figure L.
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Figure No. 6 was obtained by eliminating friction and heat transfer losses in
the same manner as accomplished in the referenced IR&D Program.(z) .The
remaining loss in performance was attributed to combustion performance (ERL).
The performance profile shown on Figure No. 6 is of even greater importance
than absolute performance and was obtained -similarly to. the way this was
done in IR&D Program_§709~40(3). The chamber length (L:Q_associated with no
on performance represents the location at whigch

a o GLAT Therefore, the combuteion.

combust 1 QD@ liled 1 X1 2y g B

~

e “ Py & :

ol hod of perforn;MQ;l\ISL, it was further

assumed that mixture dwfribution losses are causgz.sh?p by film cooling and
niration.cooling requirements. In all cases, the core was assumed to have

et o csant mixture ratio distribution.

Appendix II (Part II of this report) provides a complete
listing of basic assumptions for determining performance.

2. Chamber Cooling

The following assumptions were made in connection with chamber
cooling:

Fuel Cooling has Zero Reaction with the Core
Fuel is Completely Decomposed

Liquid Oxidizer Partially Reacts with the Core (50%
Performance Effectivity)

No Enhancement Resulting from the Decomposition of CLF5

Cooling requirements for all of the cooling methods were deter-
mined by assuming that all of the injectors considered were non-streaking and
operating stably. Therefore, the cooling requirements were based upon the
chamber material capability, propellant cooling capability, and heat flux.

Some uncertainty exists regarding the cooling capability of CLF5 at elevated
temperatures because the rate of the endothermic decomposition (enhancement)
has not been determined. However, based upon available test data, the rate
of reaction is extremely slow for temperatures as high as 750°F(4) and it was
assumed that CLFg5 offers no benefit as a result of enhancement.

The coolant performance losses for fuel film-cooling and fuel
transpiration-cooling were determined by assuming no reaction of the coolant

(2) 1Ibid.

(3) 1Ibid.

(4) Physical Chemical Characteristics of Hi-Energy Storable Propellants,
Contract AF 04(611)-9380, Final Report R-6147, AFRPL-TR-65-125, May 1965.
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