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NATIONAL ADVISORY COMMITTEE FOR A~RONAUTICS. 

TECHNICAL MEMO~ANDUM NO. 267. 

AIR FORCES KXZ!-<.:l'ED I)IJ s:r~.~rlL UJYD BODIES WITH 

ROUND OR SQ,UATIE OH()f)S-·S~GTI():;:JS, WJ:ll!;N PLACED 

OBLIQUEL Y '1'0 THE AIRSTREAtJI. * 

;By C. Wieselsberger. 

The question of behavior of a streamlined body with round 

or square cross-sections is of importance in determining the 

shape to give an airplane fuselage. It is our task here to show 

how the lift and drag are affected, with the object placed ob

liquely to the air stream~ For this purpose, the lift and drag 

of a streamlined body with round cross-sections and, likewise, 

of one with square cross·-sections were determined for different 

positions with reference to the direction of the air flow. The 

first body (an airship ~de1 which had been used in previous ex

periments) had the shape shown by Fig. 1. The second model was 

given the same length and volume but a square cross-section at 

every pOint. The length of each model was 81 cm (31.9. in.) and 

the largest cross-section was 136 sq.cm (21,08 sq.in.). The ex

periments were made in a wind velocity of about 18~5 m (60.7 ft.) 

per second. The second model was turned in two different ways, 

first around an axis parallel to one side of the cross-section 

and then around a diagonal of the cross-section. 
1/ * From Report II of the Gottingen Aerodynamic Institute, pp. 68-69. 
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The resul ts of the experime'i.l ts are represented in Fig. 3 

and Tables I-III by the non-dimensional co efficients C1 and CD, 

which refer to the area of the largest cross-section. First it 

is found'that, un the symmetxical position of the model with ref

erence to the air stream, the drag is somewhat less with the 

round cross-section than with the square one· This fact can be 

explained by the smaller friction due to the smaller surface of 

the round model, since, for well-shaped bodies, the frictional 

drag constitutes a large share of the total drag. When placed 

obliquely to the air stream, only a small lift is exerted on the 

round model, while the lift is about four times as great on the 

square model placed at the same angle.. The lift is somewhat 

further increased by turning the square model about a diagonal 

of a cross-section, since this presents a larger area to the flow • 

The drag increase for the oblique position is likewise less for 

the round body. The.irregularities noticeable in the experi

mental results may be due to small irregularities in the models, 

but may also be affected by the suspension. All the measured 

forces were very small, so that the degree of aecuracy is less 

than in the usual experiments. 

In general, a streamlined body of round cross~section does 

not increase the drag so much in turning, as one of square cross

section, but develops a correspondingly smaller lift in oblique 

posi tions. 
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Table I . 

Streamlined body vvith c~rc1l1ar cross-section. 

Lift 
Coefficient 

CL 

-0.078. 

-0.041 

·-0,012 

0.005 

0 .. 032 

0'-079 

0.103 

3 

Drag 
Coefficient 

CD 

0.049 

G.045 

0.046 

0.049 

0.056 

0.068 

0.083 
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TabJ.e II. 

Streamlined body w.i-l:.h 2'·::P::.,TR crcss·-section. 

Lift 
Coefficient 

CL 

-0.165 

--0.063. 

-0.007 

0.042 

0.145 

0.286 

0 .. 415 

4 

Drag 
Coeffici ent 

CD 

0.079 

0.063 

0.050 

0.058 

0.080 

0.117 

0.161 
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Table III. 

Streamlir~8d body w:i.tl:: square oross-section 
( 1 ~,. -., \. P aceu c.]agol12.1··Y J • 

s = , .-: c. 
..Lv 0 cm 2 (2:1..08 

Angle of Lift 
attack Coeffic.i ent 

a C'" J.J 

_6° -0.251 

-3 -0.100 

0 -0.018 

3 '0.031 

6 0.147 

9 0.344 . 
11 0.480 

Translated by Dwight M. Miner, 
National Advisory Commi ttee 
for Aeronautics. 
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5 

Drag 
Coefficient 

, Cb 

0.087 

0.064 

0.053 

0.060 

0.079 

0.114 

0.150 
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