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The authors have recently obtained 
( 1 )  the condition under which the 
boundary-layer equations for two-di- 
mensional flows of power-law fluids 
( 2 )  admit of similar solutions. Scho- 
Walter ( 3 )  used a somewhat different 
method for the three-dimensional case 
of the flow past a flat plate where the 
potential velocity vector is not perpen- 
dicular to the leading edge of the plate. 

The object of the present note is to 
point out a small error in the mathe- 
matical development of ( 3 )  and to 
give the necessary corrections. 

We use the notation of ( 3 ) .  The cor- 
rected second term on the L. H. S. of 
Equations (14),  (15), and (16) should 
be 

wo alnu" -- [F'G-11 (2)  
(U0)n-l  ax0 

and 

W " = k U "  (5) 
and 
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The use of impact tubes for fluid 
velocity measurement requires that four 
corrections on the raw data be made. 
The first correction is for velocity gradi- 
ent (1). When the velocity profile is 
steep, as it is near a wall, it is necessary 
to take the size of the impact opening 
into account. The second adjustment is 
for fluid viscosity (2) and is particu- 
larly important for highly viscous fluids. 
Goth of these corrections are significant 
near the wall and become negligible in 
the turbulent core. The third correction 
is due to turbulent fluctuations ( 4 )  and 
is negligible near the wall, but must be 
taken into account in the turbulent core 

region. 
The fourth correction is for pressure 

variation over the impact area and is 
important in all flow regions. It is this 
correction to which we wish to confine 
our attention at the present time. The 
correction arises because of the nature 
of the flow around the entire impact 
tube, and the adjustment is greater for 
straight impact tubes than for Pitot or 
bent impact tubes. 

In the past, investigators ( 3  to 8) 
using impact tubes for velocity meas- 
urements have reported that their data 
fall below that obtained by other tech- 
niques. Rosler and Bankoff ( 4 )  have 

concluded that velocity measurements 
for submerged water jets using impact 
tubes give results which are about 12 '% 
below those obtained using a hot-wire 
anemometer. Rothfus and co-workers 
(5 ,  a), working on flow in conduits, 
have used several sizes of impact tubes 
and extrapolated to zero diameter. This 
method accounts for all but the viscous 
and turbulent fluctuation corrections. 

Consider a fluid flowing steadily past 
a circular cylinder with its longitudinal 
axis at right angles to the direction of 
flow. The pressure distribution on the 
forward surface of the cylinder is given 
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where k is a constant and 
1 = as k1-n = a7 k1-n; 1 at = az = a6 kl-n 

a3 = aio k1-n; a4 = a9 k1-71 ( 7 )  
We also get 
d l n  U o  a I n u u  a l n g  

ax0 8z" 8x0 
alk - = a3 - = 

~4k- = US- (8) 
82" gn+I 

-=== 

a In g Uu n-2  

Integrating one obtains 
U" = f (xu + Az") (9) 

(10) 

(11) 

g = [ f ( ~ "  + A z " ) ] ~  

1 = aikA = asp = a4kAp 
where 

and 

Here A and p are arbitrary constants 
and f is an arbitrary function. 

Integrating Equation (12) and using 
Equation ( 5 )  

(12) f' = a 5 f ( n - - l ) - P ( n + l )  

U" = c (x" + A Z " ) ~  

g = CP (x" + Azu)Pm 

(13) 

(15) 

(16) 

C is a constant and p(n+l)-(n-2) # 0 
If p(n+l)-(n-2) = 0 one obtains 
the solution 

W" = c k (xu + AZ")~" (14) 

where 
1 

m =  
p ( n  + 1) - ( n -  1) 

(1'7) [TO = C e B ( z o  + A Z " )  

where k,  B,  and C' are arbitrary con- 
stants; Equations (7) and (11) then 
would determine ai to aio. 

From Equation ( 5 ) ,  it is evident 
that the potential velocity is in a fixed 
direction, and from Equations (13) 
and (14) one finds that similar solu- 
tions are possible when the potential 
velocity is proportional to some power 
of the distance from a fixed stagnation 
straight line. 

By putting k = 0, A = 0, one ob- 
tains the two-dimensional case. 
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