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Symbols 

dynamic pressure ratio 

local dynamic pressure (pVa/2) in pounds per square 
foot 

reference (free stream) dynamic pressure (pV a/2) 
in pounds per square foot r 

local dynamic pressure referred to airplane 

initial airplane dynamic pressure at approach air¬ 
speed 

local airspeed at any point in feet per second 

reference (free stream) airspeed in feet per second 

mass density of air in slugs per cubic foot 

Reynolds number (pV^Z/p) 

length of flight deck in feet 

absolute coefficient of viscosity in pound-second 
per square foot 

angle of yaw in degrees (angle between relative 
wind vector and the hull axial center line) 
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AERODYNAMICS LABORATORY 
DAVID TAYLOR MODEL BASIN 

UNITED STATES NAVY 
WASHINGTON, D. C. 

WIND-TUNNEL TESTS TO DETERMINE THE AIR-FLOW CHARACTERISTICS 

IN THE WAKES OF THREE AIRCRAFT CARRIER MODELS 

PART III - TESTS OF THE ATTACK CARRIER CVA 64 

by 

Herbert E. White 

\ SUMMARY 

vWind-tunnel tests of a L/I44-scale model CVA 64 carrier 

were conducted to determine the distribution of dynamic pres* 

sure in the area traversed by landing aircraft. 

^ The local dynamic pressures in the air wake were surveyed 

at three carrier angles of yaw; 0*^ 10*^ and 205¾¾) Results 

are presented as ratios of local dynamic pressure to free- 

stream dynamic pressure at various locations in the wake. In 

addition, a plot is presented showing the dynamic pressures 

encountered by an airplane approaching on a 4‘i'glide path at 
r \ 

one set of conditions of wind-over-deck and airplane airspeed.^ 

From a dynamic pressure distribution standpoint, a ship 

yaw angle of zero is the most desirable. 

INTRODUCTION 

Turbulence, wind changes, and reduced dynamic pressures 

downwind of aircraft carriers have posed problems to pilots 

approaching for landing. The hull, flight deck, and island 

are all responsible for these conditions. 

CONFIDENTIAL 
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In designing the three carriers covered by this report, 

the CVA 65 (Reference I), CVA 6? (Reference 2), and the OVA 64, 

the Bureau of Ships anticipated this problem, and requested 

the wind-tunnel tests (Reference 3)» to define the extent of 

the problem. 

The results are presented in the form of ratios of local 

dynamic pressure downwind of the carrier to free-stream dynamic 

pressure. An isometric plot is presented showing the dynamic 

pressures encountered by an airplane approaching under one set 

of conditions. 

The data are helpful in determining those areas most 

severely affected, and might be of benefit in determining the 

nature of modifications of the carrier form. Tests were con¬ 

ducted at the Taylor Model Basin in May 1957. 

MODEL AND APPARATUS 

A 1/144-scale waterline model of the CVA 64 was constructed 

at the TMB. Its general arrangement and principal dimensions 

are shown in Figure 1. Photographs are shown in Figures 2 and 

3. A mirror image (mirror on the waterline) model of the first 

or "real" model was constructed to the same scale. The two 

models were attached to each other at their waterlines. Both 

models included sufficient details to assure a reasonable 

simulation of full-scale flow conditions. 

A rake consisting of forty-two pitot-static tubes and a 

reference pitot-static tube was used to measure the local dy¬ 

namic pressure ratios in the air wake c the carrier. The 

reference tube measured the free-stream dynamic pressure which 

was used as a reference for the local dynamic pressures. The 

rake vas mounted on tracks, permitting fast and accurate posi¬ 

tioning on the thrie reference axes. Figures 4 and 5 show 

the rake setup. 

CONFIDENTIAL 
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by an airplane approaching under one set of conditions. In 

this instance, dynamic pressure ratios are referred to that 

encountered by the airplane in free stream. 

Symbols, notation, and orientation of axes are given in 

the preface. 

Some areas of data show considerable scatter. Because of 

the volume of data involved, checking was done only on those 

areas considered significant. 

DISCUSSION 

In analyzing the dynamic pressure ratios referred to the 

carrier (as presented in Figure 6) in terns of the effect on 

an airplane approaching to land, it is important to remember 

that the airspeed of the airplane is much greater than that 

of the carrier. 

Suppose, for example, that the carrier is moving at an 

airspeed of 30 knots and that at some point in the approach 

path the local airspeed is 15 knots. This will be a loss in 

airspeed of 50 percent. (The loss in q/qr will be 75 percent.) 

Now suppose that an airplane approaches the carrier at an air¬ 

speed of ISO knots. As the airplane enters that portion of 

the wake where the local airspeed is I5 knots lower, it will 

experience a loss of airspeed of 15 knots, but this will be 

a loss of only 12 percent. The corresponding loss in qa/qQ 

will be 23 percent. It will be seen that a given decrease, 

in either airspeed or dynamic pressure, is much less, in 

percentage, for the airplane than for the carrier. The factor 

that makes this relatively small decrease in airspeed so im¬ 

portant is, of course, the fact that the airplane is already 

at a speed not very far above the stall. 

CONFIDENTIAL 
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A sirr.ple formula has beeiï developed by which one ir.ay go 

from the form of dynamic pressure ratio q/q^, in which the 

data are presented, to the more significant dynamic pressure 

ratio qa/qo> The results of this equation (given below) are 

presented for a set of assumed approach conditions in Figure 7. 

Fcr airplane airspeeds greater than the carrier airspeed: 

2 

’a 
/ 

! 1 - 
V 

/1L_ 
1 1 - a 

J o L a 
Figure ? is derived from the data presented in Figure 6b. 

Comparing these two figures may help the reader in gaining an 

understanding of the effect of the difference between airplane 

and carrier airspeed. In general, this discussion will be con¬ 

fined to the glide path area. At zero yaw. Figure 6, two major 

depressions in q/qQ are seen in the wake. Close to the trailing 

idge of the deck,*there is a large depression centered about Ó0 

feet to starboard of the center line of the canted deck. Another, 

smaller, depression is centered about 1^0 feet to port. Be¬ 

tween these two lows exists an area of high dynamic pressure. 

The gradient between the starboard low and the high encroaches 

on the glide path at 16 feet aft of the trailing edge. Going 

back along the center line, the large depression moves to port 

with respect to the approach center line. At 1000 feet aft, 

it is beyond the area of concern. 

At a yaw angle of 10°, the wind is approximately aligned 

with the center line of the canted deck. At this angle, there 

are depressions in q/qo at 120 feet to port and 70 feet to star¬ 

board, near the trailing edge. Between these cwo large depres¬ 

sions, there is an area of high q/qo at about 80 feet to port, 

a small depression at 20 to 40 feet to port, and a rise of 

q/q0 slightly to starboard of the center'line. Roughly, this 

pattern is in evidence as far back as 231 feet aft. Beyond 

that distance, there is a general mild depression which shifts 

slowly to port going aft. 
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At a yaw angle of 20% there is an area of high q/q at 

the center line and a depression immediately to starboard of 

the center line near the trailing edge, farther aft, this 

depression rnoves to starboard. However, a depression centered 

approximately 100 feet to port at the trailing edge also moves 

to starboard, and at feet it crosses the approach center 

line. This low remains in evidence out to the end of the sur¬ 

veyed area. 

Of the three angles of yaw investigated, zero yielded the 

■nose desirable distribution of dynenUc pressure. As is apparent 

from Figures 6b and 7. 10" of yaw yields a rather rough approach 

zone. 

Aerodynamics Laboratory 

David Taylor Model Basin 
Washington, D. C. 
June I959 
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Tabic 1 

Altitudes at the Fore and Aft Stations 

for One Set of Approach Conditions 

Carrier 
Yaw Angle, 
degrees 

0 

10 

20 

i 

Survey 
Station of 

1 

2 

3 ! • 
I 

I 

5 

6 

7 

1 

2 

3 
i 

4 
I 

2 

3 

4 

5 

6 

7 

stance Aft 
.E. of Deck, 
feet 

-21 

lo 

12Ó 

236 

530 

1044 

1553 

-21 

15 

1?3 

231 

519 

1024 

ispfl 

-4 

32 

142 

252 

544 

1055 

I566 

Distance Aft 
of Touchdown, 

feet 

129 

166 

276 

306 

660 

11S4 

1708 

129 

165 

273 

331 

669 

1174 

1678 

146 

182 

292 

402 

094 

1205 

1716 

Altitude 
Above Deck, 

feet 

15 

18 

25 

33 

54 

89 

125 

15 

18 

25 

33 

53 

88 

123 

16 

19 

26 

34 

55 

90 

126 

Conditions: 

Approach path angle » 4° 

Touchdown, 150 feet forward of flight deck trailing edge 

Wing plane 6 feet above deck at touchdown 
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Figure 2 - Three-Quarter Front View of the 

"Heal" Model CVA 64 

PSD-68503 May 22, 1957 
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Figure 3 - Three- Quarter Rear View of the 

"Real" Model CVA 64 

May 22, 1957 PSD-63504 
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Figure 4 - Three-Quarter Front View of the Survey Rake 

Installed in the Wind Tunnel With the Model CVA 64 

toy 7, 1957 
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Figure 5 - Three-Quarter- Rear View of the Survey Rake 

Installed in the Wind Tunnel With the Model CVA 64 

PSD-68247 May 7, 1957 
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Ht. Above Fit. Deck 
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