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Fig. 1  Schematic of Body in Uniform Flow Inside 

Control Volume ( S = Sexit + Sside + Sinlet ) 
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Fig. 2  Schematic of the Nose Shape of the Probes. 
 
 

a u
v

w

V

X
 Y

Z

α

β

θ

ϕ

 

Fig. 3  Flow Angle Definitions. 
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Fig. 4  Schematic of S809, ¼”-¼”-Round Ice Shape and 
1” Diameter Cylinder Used in the Test. 
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(a) Survey Plane for S809 Airfoil 
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(b) Survey Plane for the Cylinder 

Fig. 5  Schematic of the Survey Plane. 
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(b) 1 2 D Downstre a m, Re = 5 0 K
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Fig. 6  Normalized Measured Total Pressure [(pt,w – 
ps,∞)/q∞ ] Contour of the Cylinder Wake at Re 
=50K. 
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Fig. 7  Normalized Measured Static Pressure [(ps,w – 
ps,∞) /q∞ ×100] Contour of the Cylinder Wake at 
Re =50K. 
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Fig. 8  Measured Turbulence Intensity [urms/ U∞ ×100] 
Contour of the Cylinder Wake at Re=50K. 
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Fig. 9  Streamwise Turbulence Intensity (with/ without 

correction) Distribution across the Wake of the 
1” Diameter Cylinder (Re = 100K). 
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(a) 8D Downstream, without correction 
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(b) 8D Downstream, with correction 

0.2

0.4

0.6

0.8

1.0

-5 -4 -3 -2 -1 0 1 2 3 4 5

Z ( inch)

(p
t,w

-p
s

,∞∞
)/q

∞∞

P t _ 7 H P

P t _ c o s ^ 2

P t_P IT

 
(c) 12D Downstream, without correction 
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(d) 12D Downstream, with correction 

Fig. 10  Comparison of the Normalized Total Pressure 
Distribution (with/without Correction) of the 
Cylinder Wake (Re=100K). 
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Fig. 11  Contributions of the Three Components on the 

Total Drag Coefficient 
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(a) Results of 8D Downstream Location 
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(b) Results of 12D Downstream Location 

Note: 'VanDam 7HP' means the Cd is calculated using Van 
Dam method and the data of 7-hole probe, the others 
Cds are calculated using Jones' method.  'Uncorr' and 
'Corr1' & ‘Corr2’ represent the total pressure is 
uncorrected or corrected according to the turbulence 
effect based on different assumptions.  Solid line 
refers the result of 1.237. 

Fig. 12  Drag Coefficient of the Cylinder Obtained by 
Different Methods and Data. 
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Fig. 13  Normalized Measured Total Pressure [(pt,w – 
ps,∞)/q∞ ] Distribution in the of Clean S809 
Wake. 
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Fig. 14  Normalized Measured Static Pressure [(ps,w – 
ps,∞)/q∞ ×100] Distribution in the Clean S809 
Wake. 
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Fig. 15  Cross-Stream Plane Distribution of Flow 
Angle, α (deg.), in the Clean S809 Wake. 

 

 

 



 15 

Z (inch)

Y
(i

n
c

h
)

-1 5-12 -9 -6 -3 0 3 6 9 12 15 18 21 24 2 7
-10

-8
-6
-4
-2
0
2
4
6
8

10

1 . 0

0 . 0

-1 . 0

-2 . 0

-3 . 0

R e = 1 M , AoA = 0 °
Z ( inc h )

Y
(i

n
c
h

)

-1 5 -1 2 -9 -6 -3 0 3 6 9 12 1 5
-1 0

-8

-6

-4

-2

0

2

4

6

8

1 0

(a ) R e = 1 M , A oA = 0 °

Z (inch)

Y
(i

n
c

h
)

-15 -1 2 -9 -6 -3 0 3 6 9 1 2 15
-10

-8

-6

-4

-2

0

2

4

6

8

10

( b ) R e = 1 M , A o A = 4 °

Z (inch )

Y
(i

n
c
h

)

-1 5 -12 -9 -6 -3 0 3 6 9 12 1 5
-1 0

-8

-6

-4

-2

0

2

4

6

8

1 0

(c ) R e = 1 M , A o A = 8 °
 

Fig. 16  Cross-Stream Plane Distribution of Flow 
Angle, β (deg.) in the Clean S809 Wake. 
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Fig. 17  Measured Streamwise Turbulence Intensity 
[urms/U∞ ×100] Distribution in the Cross-
Stream Plane of the Clean S809 Wake. 
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(a) Re = 1M, AoA = 0° 
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(b) Re = 1M, AoA = 4° 
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(c) Re = 1M, AoA = 8° 

 
Fig. 18  Normalized Measured Wake Total Pressure 

[(pt,w – ps,∞)/q∞ ] Distribution at Midspan of the 
Clean S809. 
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Fig. 19  Results of Drag Coefficient of Clean S809 

Calculated from Different Probes’ Data 
(Re=1M). 
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Fig. 20  Normalized Measured Wake Total Pressure 
[(pt,w – ps,∞)/q∞ ] Distribution of the S809 
with L.E. Ice. 
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Fig. 21  Normalized Measured Wake Static Pressure 
[(ps,w – ps,∞)/q∞ ×100] Distribution of the S809 
with L.E. Ice. 
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Fig. 22  Measured Wake Streamwise Turbulence 
Intensity [urms/U∞ ×100] Distribution at the 
Cross Streamwise Plane for the S809 with L.E. 
Ice. 
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Fig. 23  Streamwise Turbulence Intensity [urms/U∞ 

×100] Distribution across the Wake of the 
S809 with L.E. Ice at Large Angles of Attack. 
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Fig. 25  Results of Drag Coefficient Calculated using 

the Simplified Jones’ Equation and Different 
Probes’ Data with/without Corrections for the 
S809 with L.E. Ice at Re = 1M. 
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(a) Re = 1M, AoA = 6°, without correction 
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(b) Re = 1M, AoA = 6°, with correction 
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(c) Re = 1M, AoA = 10°, without correction 
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(d) Re = 1M, AoA = 10°, with correction 

 
Fig. 24  Distribution of Wake Total Pressure (with and 

without correction) at the Midspan of the S809 
with L.E. Ice. 


