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Comment on ''Inner Region of
Transpired Turbulent Boundary

Layers"
ROGER L. SIMPSON*

General Electric Company, San Jose, Calif.

IN a recent Note, Stevenson1 discussed several different
inner region equations for transpired turbulent boundary

layers. In a Comment on this Note, Dahm and Kendall2

misinterpreted the experimental results of Simpson et al.3
in stating that the second Rubesin hypothesis [Stevenson's
Eq. (5)] correlated these data. In fact, the mixing length
"law of the wall" result3

) [(i + u+vw
+y>* - (i + Ci7™+)1/2] =

with Ci = C2 = 11 and K = 0.44 fits the data of Simpson et al.
in the inner region 30 < y+ < 100 for -0.04 <VW

+ < 0.6
in the range 103 < Re0 < 104. This equation is clearly not
equivalent to any of the hypotheses discussed by Stevenson.
In fact, neither Stevenson's equation (6) with B constant nor
the second hypothesis of Rubesin [Stevenson's equation (5) ]
comes very close in correlating the U+vsy+ and Vw

+ data of
Simpson et al.3«4

Dahm and Kendall make a strong point about C//2 values
obtained from the momentum integral equation being sensi-
tive to small errors in dQ/dx and Vw/Ui and hence that the
different mathematical formulations of the behavior of the
inner region possibly lie within the uncertainty of the experi-
mental data using these C//2 values. (The momentum in-
tegral equation was the only independent means Stevenson5

and McQuaid6 used to obtain C//2 values.) Because of this
sensitivity, C//2 values were obtained from velocity profiles
in the sublayer as well as from the momentum integral equa-
tion for the data of Simpson et al. As pointed out in Refs.
3, 7, and 8, the results from these two independent methods
are in close agreement. Because of this agreement, there is
some confidence in the U+ vs y+ experimental results and
"law of the wall" equation of Simpson et al.3
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Hg+ + Cs Charge Transfer with
Comments on Ion Engine Neutralization

HOWARD L. DALEY* AND JULIUS
Electro-Optical Systems, A Xerox Company,

Pasadena, Calif.

THE operation of electric propulsion systems in space re-
quires that equal numbers of positive and negative charged

particles be ejected to maintain the electrical neutrality of the
vehicle. Neutralization of a positive ion beam has been ac-
complished using a thermionic electron emitter immersed in
the ion beam, but the lifetime of this type of emitter is limited
by ion sputtering. An attractive alternative is the plasma
bridge neutralizer located out of the beam, with ions, atoms,
and electrons forming a conducting path between the emitter
and the ion beam. This type of neutralizer was developed
and tested using cesium1 and has resulted in an efficient and

Fig. 1 Schematic diagram of the experiment to measure
charge-transfer cross sections using a crossed beam
technique. The slow ions that constitute the charge-
transfer signal are formed in ion-atom collisions at the

intersection of the beams.
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