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(ṁV )∞ (N) 554.93 2.92033 · 105

α (deg)

C
Δ

m
(x

cg
=

0
.3

0
,
z cg

=
0
.0

)

-15 -10 -5 0 5 10 15
-0.015

-0.01

-0.005

0

0.005

0.01

Fun3D, S-A
LAURA, lam.
Run 34

Cm increment due to ideal jets

−Cm



α, β

29 kg

R35.8

5.349

251.1

292.4108.0

28.6 (TYP)

44.625°

(d
EBMD

)

S
EBMD

 = (vEBMD)
2/3

= (π/4 d
2
l)

2/3
 = 0.0193 m

2   

=29.895 in
2

(l
EBMD

)



CB,EBMD/CB,EV =
27.7kg

1.0 · 0.0193m2

1.5 · 15.9m2

2900kg
= 11.8

1 m/s

1 m/s

y
(m
)

x(m)

-2 0 2

-2

-1

0

1

2

V∞
-19.4°

-3.2°

0.3 diameters

1.35m

8.5°

1.03m

0.229 diametersInitial EBMD Location

mEV=2648.2 kg
mEBMD=27.7 kg
ρ∞=0.0060 kg/m3

V∞=488.0 m/s

α = 0◦



1 m/s

0.0 0.425 0.850 1.275 1.700 2.125 2.550 2.975+

Mach Countours



CO2

αT

CmT−Disp

∣∣
cg

=
[
Cm(αT )|MRP +

∆x

d
CN (αT )

]
+ UA

Cm

UA
Cm

3σ ±0.005

α β αT CmT

CmT



β

α

αTrim (CmT
+3σ)

αTrim (CmT
+3σ)

For αT = 0, CmT
= -3σ

CmT
 never reaches 0

CmT

αT 

+3σ

-3σ

Nominal

Cm

CA CN Cm Cn Cl

±2% ±0.01 ±0.003 NA NA

±10% ±0.01 ±0.005 NA NA

CA CN Cm Cn Cl

±5% ±0.01 ±0.005 NA NA

±3% ±0.01 ±0.003 NA NA

±10% ±0.01 ±0.005 NA NA

CA CN , CY Cm Cn Cl

±5% ±0.01, ±10% ±0.005, ±20% ±0.005, ±20% 0.0005
±3% ±0.01, ±10% ±0.006, ±20% ±0.003, ±20% 0.000219
±10% ±0.01, ±10% ±0.005, ±20% ±0.005, ±20% 0.00023



CADisp = CA(α, β)(1 + UM
CA

)

CNDisp =
[
CN (α, β) + UA

CN

]
(1 + UM

CN
)

CYDisp =
[
CY (α, β) + UA

CY

]
(1 + UM

CN
)

CmDisp

∣∣
cg

=
[
Cm(α,β)|MRP +

∆x

d
CN (α, β)− ∆z

d
CA(α, β) + UA

Cm

]
(1 + UM

Cm
)

CnDisp

∣∣
cg

=
[
Cn(α, β)|MRP +

∆x

d
CY (α, β) +

∆y

d
CA(α, β) + UA

Cn

]
(1 + UM

Cn
)

ClDisp

∣∣
cg

=
∆y

d
CN (α, β)− ∆z

d
CY (α, β) + UA

Cl

UM
Cx

UA
Cx

3σ
UA

Cl

3σ

Cm

Cm



α, β

70◦



δ∗

Dstep = CD q̄hl

q̄ =
1
2

h

o
ρV 2dy

2

3

h

h



CD

CD = 0.7.

Cl

q̄n = 1
2h

h
0 ρV 2

n dy = 1
2

h
0 ρ(V sin θ)2dy D = CD q̄nhl 0.00007

M̄n = 1
h

h
0 Mndy = 1

h
h
0 M sin θdy D = (Po(M̄n)− Pwall)hl 0.00010

CD

h = 0.20 in.

φ = 10◦, 26◦, 55◦, 83◦, 118◦, 148◦



M
h=0.20”

δC
l 
(m-1)

Mach = 1.0

Supersonic

Subsonic

X
Y

Z

1.8E-05

1.6E-05

1.4E-05

1.2E-05

1E-05

8E-06

6E-06

4E-06

2E-06

0

1.8

1.6

1.4

1.2

1

0.8

0.6

0.4

0.2

0

M
h=0.20”

δC
l 
(m-1)

δC
l 
(m-1)

Mach = 1.0

Supersonic

Subsonic

M
h=0.20”

Cl

168◦ φ = 0◦
φ = 6◦ 11◦

+y

-z



φ = 60◦ − 120◦

φ (deg)

C
l

0 30 60 90 120 150 180
0

5E-06

1E-05

1.5E-05

2E-05

2.5E-05

3E-05
Case 1 (Cone seams)
Case 1 (Shoulder seams)
Case 2 (Cone seams)
Ca

DPLR Solution (Tang)

se 2 (Shoulder seams)

0.200 in.

0.070 in.

Ve

45°

45◦

90◦ 45◦
90◦

90◦
90◦

3σ



1

2

3

4

5

6

7

8

9

10

11

12



13

14

15

16

17

18

19

20

21

22

23

24

25

26


