How to Use This Sheet

This sheet was used to size the 2023-24 MCR aircraft's twin boom. Key inputs, coefficients, and outputs are displayed on the "Parameters" tab. Tail sizing calculations and their respective formulas are shown on the "Tail Sizing" tab. Snorri Gudmundsson Chapter 11 was used
as reference. you can find the formula derivations in this folder https:/drive.google.com/drive/folders/1UWId0sJsN-1ZZWR4PXQmUiufJEO9Rvyy?usp=drive_link
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REFERENCE:
ASSUMPTIONS

Snorri Gudmundsson - General Aviation Aircraft Design_ Applied Methods and Procedures-Butterworth-Heinemann (2021)
Calculations for surface area and volume remain the same as for a single boom aircraft with the exception of tail arm length (figure 11-44 in textbook)

variable value units.

Wing Reference Span b_REF = 40 in

'Wing Mean Geometric Chord c_MGC = 8 in

Height of bulkhead at chord line h 1= in
Width of bulkhead at chord line w_1= in
Height of bulkhead at Tail end h 2= in

Width of bulkhead at Tail end w_2= in

Wing reference area S REF = 320.000000 in"2 |

Volume of vertical stabilizer

Volume of hori: stabilizer VHT
Horizontal Tail Aspect Ratio AR_HT
Vertical Tail Aspect Ratio AR_VT

Length of tail arm
Combined length of vertical stabilizers
Length of horizontal stabilizer

Combined surface area of vertical stabilizer
Surface area of horizontal stabilizer
Average Horizontal Tail Chord

Average Vertical Tail Chord
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Wing reference area S REF = 0.000000 in"2
Coefficients: Value Units
nfa
n/a
n/a
n/a
Outputs: Value Units
Length of tail arm LT= 11.841414 in
Combined length of vertical stabilizers bVvT= 8.053392 in
Length of horizontal stabilizer bHT= 18.007931 in
Combined surface area of vertical stabilizer SVT= 43.238078 in"2
Surface area of horizontal stabilizer SHT= 108.095196 in*2
Average Horizontal Tail Chord C_avg,HT = 6.002644
Average Vertical Tail Chord C_avg,VT = 5.368928
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Coefficients

Ouputs

reference.

Only alter values using THIS TAB. All other tabs are intermediary and are used for calculations and variable

Assumptions:
parameter variable value

\Wing Reference b REF = 40
Span -

Wing Mean
Geometric c_MGC = 8
Chord

Radius of Tail
Boom
Thickness at 25

Wing Quarter
Chord R 1=

Radius of Tail
Boom
Thickness at 0.5

Tail Quarter
Chord R 2=

units

parameter

Volume of
vertical
stabilizer

Volume of
horizontal
stabilizer

Horizontal Tail
Aspect Ratio

Vertical Tail
Aspect Ratio

Fixed Coefficients
variable value
VVT = 0.04
VHT= 0.5
AR_HT = 3
AR_VT = 15

units

n/a

n/a

n/a

n/a
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parameter

Length of tail

Combined Span of vertical stabilizers

Combined Span of horizontal stabilizer

Surface area of vertical stabilizer

Surface area of horizontal stabilizer

Average Horizontal Tail Chord

Average Vertical Tail Chord

Results
variable

LT=

bVT=

bHT=

SHT=

C_avg,HT =

C_avg VT =

value

19.500621

6.275616

14.032705

26.255574

65.638936

4.677568

4.183744

units

in"2

in"2
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Wing Reference Span

Wing Mean ic Chord c_MGC =
Radius of Tail Boom Thickness at Wing
Quarter Chord R_1=
Radius of Tail Boom Thickness at Tail
Quarter Chord R 2=
Wing reference area S REF = 320.000000 ‘ inA2

Volume of vertical stabilizer
Volume of horizontal stabilizer
Horizontal Tail Aspect Ratio
Vertical Tail Aspect Ratio

Length of tail arm
Combined length of vertical stabilizers
Length of horizontal stabilizer

Combined surface area of vertical stabilizer
Surface area of horizontal stabilizer
Average Horizontal Tail Chord

Average Vertical Tail Chord
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