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Comment on ‘“Free-Flight Investigations
of Subliming Ablators and Transpiration
Cooling at Hypersonic Velocities’

Joun P. SELLERS JR.*
North American Aviation, Inc., Canoga Park, Calif.

INCE there has been some success in analysis with the
Hatch-Papell model? of gaseous film cooling, the possible
extension of its use to describe the downstream cooling results
presented in Fig. 6 of Ref. 1 where the coolant was injected
through a porous material, is of interest. A possible com-
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Fig. 1 Comparison of Eq. (1) with downstream cooling
test data.

parison between the two cooling systems can then be made.
The Hatch-Papell equation, in the nomenclature of Ref. 1,
for tangential slot injection of coolant is

Tw - Tc I/QD
—-% T = — - r 1
Taw - Tc ! exp( Fscp.c/NSt.Ocp,l> ( )

where ¢ is an efficiency factor, and, for flat-plate or rocket-
motor film cooling with slot-type film coolant injectors, ¢ is
normally between 0.1 and 0.3 when the mainstream flow is
turbulent.

Equation (1) is shown in Fig. 1 with ¢ = 1.0 and ¢ = 0.5.
Also included are the experimental curves of Fig. 6 of Ref.
1. It can be seen that the ¢ = 1.0 curve agrees very well
with the laminar data, but the turbulent data at the high
end of the abscissa scale are closer to the ¢ = 0.5 curve.
On the basis of these high ¢ values, the downstream cooling
described in Ref. 1 would appear to be relatively efficient as
compared with slot-type film cooling, probably because of
small losses of the coolant when it is injected through a porous
material. This comment is made because, in most applica-
tions, the efficiency of film cooling is important, and of special
concern is the method of injection of the coolant and its
effect on the efficiency.
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Erratum: <«Simplified Equations for
Determining Propulsion System

Specific Impulse”

Mario W. Carbpurro*
Bellcomm, Inc., Washington, D. C.

[J. Spacecraft Rockets 2, 108-110 (1965) ]

N the reference paper,! equations are presented which can
be used to compute an effectiveness system specific im-
pulse, I, = Ip/W;, where Iz = total impulse, and W; =
weight of the loaded propulsion system. However, this
definition of effectiveness is not consistent with the effective-
ness space system specific impulse derived by Ross.?2 There-
fore, to be consistent with the foregoing definition, the cor-
rected form of Eq. (1) of Ref. 1is
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where Mp is the mass of payload, M¢ is the gross mass of
vehicle or stage in question, 7., is the propellant specific
impulse, and X\ = I,./I .
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