
Free Variables Units Description

A0h m2 Horizontal bending area constant A0h
A1hLand

m Horizontal bending area constant A1h (landing case)
A1hMLF

m Horizontal bending area constant A1h (max aero load case)
A2hLand

[−] Horizontal bending area constant A2h (landing case)
A2hMLF

[−] Horizontal bending area constant A2h (max aero load case)
Afloor m2 Floor beam x-sectional area
Afuse m2 Fuselage x-sectional area
AhbendbLand

m2 Horizontal bending area at rear wingbox (landing case)
AhbendbMLF

m2 Horizontal bending area at rear wingbox (max aero load case)
AhbendfLand

m2 Horizontal bending area at front wingbox (landing case)
AhbendfMLF

m2 Horizontal bending area at front wingbox (max aero load case)
Askin m2 Skin cross sectional area
Avbendb m2 Vertical bending material area at rear wingbox
B0v m2 Vertical bending area constant B0
B1v m Vertical bending area constant B1
CDfuse

[−] Fuselage drag coefficient
Dfuse N Fuselage drag
Ihshell

m4 Shell horizontal bending inertia
Ivshell

m4 Shell vertical bending inertia
Lhtmax N Horizontal tail maximum load
Lvtmax N Vertical tail maximum load
M [−] Cruise Mach number
Mfloor N · m Max bending moment in floor beams
Pfloor N Distributed floor load
Rfuse m Fuselage radius
Sbulk m2 Bulkhead surface area
Sfloor N Maximum shear in floor beams
Snose m2 Nose surface area
V∞ [ms ] Cruise velocity
Vbulk m3 Bulkhead skin volume
Vcabin m3 Cabin volume
Vcone m3 Cone skin volume
Vcyl m3 Cylinder skin volume
Vfloor m3 Floor volume
Vhbendb m3 Horizontal bending material volume b
Vhbendc m3 Horizontal bending material volume c
Vhbendf m3 Horizontal bending material volume f
Vhbend m3 Horizontal bending material volume
Vnose m3 Nose skin volume
Vvbendb m3 Vertical bending material volume b
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Vvbendc m3 Vertical bending material volume c
Vvbend m3 Vertical bending material volume
Wapu lbf APU weight
Wbuoy lbf Buoyancy weight
Wcone lbf Cone weight
Wfix lbf Fixed weights (pilots, cockpit seats, navcom)
Wfloor lbf Floor weight
Wfuse lbf Fuselage weight
Whbend lbf Horizontal bending material weight
Winsul lbf Insulation material weight
Wlugg lbf Passenger luggage weight
Wpadd lbf Misc weights (galley, toilets, doors etc.)
Wpass lbf Passenger weight
Wpayload lbf Payload weight
Wseat lbf Seating weight
Wshell lbf Shell weight
Wskin lbf Skin weight
Wtail lbf Total tail weight
Wvbend lbf Vertical bending material weight
Wwindow lbf Window weight
λcone [-] Tailcone radius taper ratio

ρ∞ [ kgm3 ] Freestream density

ρcabin
kg
m3 Cabin air density

σx
N
m2 Axial stress in skin

σMh

N
m2 Horizontal bending material stress

σMv

N
m2 Vertical bending material stress

σθ
N
m2 Skin hoop stress

τcone
N
m2 Shear stress in tail cone

c0 m Root chord of the wing
hfuse m Fuselage height
lcone m Cone length
lfloor m Floor length
lfuse m Fuselage length
lshell m Shell length
nrows [-] Number of rows
nseat [-] Number of seats
tshell m Shell thickness
tskin m Skin thickness
waisle m Aisle width
wfloor m Floor half-width
wfuse m Fuselage half-width
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xb m x-location of back of wingbox
xf m x-location of front of wingbox
xhbendLand

ft Horizontal zero bending location (landing case)
xhbendMLF

ft Horizontal zero bending location (maximum aero load case)
xshell1 m Start of cylinder section
xshell2 m End of cylinder section
xtail m x-location of tail
xvbend ft Vertical zero bending location
xwing m x-location of wing c/4
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