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Table 4. Task description, WBS 2.3, Acrodynamics and induced environments.

Tasks

Outputs

=+ Project ground rules and goals
= Launch pad geometry
= Preliminary design outer moldline
= Ground and ascent wind profiles
= Atmaospheric models
* Launch stand ambient temperatures
+ Protuberance geometry
= Engine placement geametry
= Ascent trajectory sets (altitude,
velocity, e, [§ histories)
and engine operating conditions
* Entry trajeciories
== Airflow history to inlet
= Trajectory constraints
=== Mach transitions
= Structural deflections
= Heating constraints
= Wallisurlace temperatures
= Control weights, centers of gravity
= Engine dimensional and operational
characteristics
« Turhing exhaust definition
« On-pad effluent definition
=== Rockel-based combined launch
(RBCC) exhaust conditions.
=== Forebody nlet performance
requirements
=== Transition mach number
= Vehicle infegrated operation
concept and requirements
* Hazard analysis
* Failure mode effects analysis
inputs

+= GIL inputs

331
332
333
334
335
336
337
338
339
3310
aan
3312
3313
3314
3315
3316
3317
3318
3319
3.3.20
3321
3322

Aero design consultation

Generate ascent aerodynamics

Generate external pressure distributions
Generate protuberance airloads

Generate aero coeff s

Generate aero stability derivatives
Generate vehicle/stage entry asrodynamics
Determine vent size and location requirements
Determine compartment pressures
Calculate compartment flow rates

Generate ascent aercheating histaries
Generate ascent plume healing histornes
Generate entry heating histories

Determine zerothermal test requirements
Specify trajectory constraints for heating
Generate launch overpressure environments
Generale ascenl acoustics environmants
Generate entry acoustics environments
Determine prefaunch wind effects
Determine parachute system requirements
Perform breakup/disposal analysis
Generate plume electron profiles

Tools

* Computer codes: CEC/TRANT2, SPF/2, SIRRM, RAMPZ,
RAVFAC, BLIMP.J, MOC, SPP, LANMIN, MINIVER,
Various CFD codes, elc

= Wind tunnel data

= Histarical ground and flight test database

+ Pressure vent sizes and locations
= Moldline update including airframe/
engine design
= Vehicle ascent aerodynamics
* Heating indicators
= Vehicle/stage entry aerodynamics
= Engine inlet flowfield definion
+ External aerodynamic pressure
distributions
+ Compartment pressures
* Protuberance airloads
* Acousticioverpressure definition
= Fluid dynamic loads (buffeting)
= Ascent aero heating histories
= Entry aero healing histories
= Compariment flow rates
= Plume heating environments
= Guidance .+ | control
instrum~s.;ation locations
= Air loads on propulsion elements
«s Engine instafled thrust
== Forebody pressure recovery
and flow fieid definition history
= Aerothermal test requirements
= Plume electron profiles
* Ascent and descent pressure
distributions
* Heating and pressure
instrumentation require ments
* Sonic boom overpressure
+ Test requirements to include
instrumentation

Key. = ELV. RLV and RBCC

== RLV and RBCC === RBCC only
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