ASTOS Ul Overview —
Sub-Orbital Rocket Trajectory
Modelling

Jason Ong



+

(P& EOUATORIAL
SPACE

ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD H300 ELA.gtp

Add

@ ,"l ™ ’ r‘ ® W ’ N . J

Celestial Atmosphere Wind Hydrosphere Magnetic  Component Actuator Sensor Aerodynamics Aerothermodynamics Power Thermal Data Vehicle Ground Constellation  Catalog  Point of Area of

Field Facility Interest Interest

Modelling
MAD_H300 ELA Central body Earth tmaosphere e_atmosphere v
Environment Wind find Hydrosphere: None- w
Magnetic field
@) Celestial Bodies
:‘ carth

0 Atmospheres

Gravitational perturbation

o e_atmosphere Third body perturbation
= Hydrospheres
o Winds

= Wind

* Magnetic Fields I an e

Vehicle Parts & Properties

& Actuators Celestial bodies
Ls
Aerodynamics

MAD_H300

MAD_H300_letOff 30

MAD_H300_JetOn Solar radiation pressure

b Aerothermodynamics Solar radiation torque

# Components Gravity grdient
® Sensors & Transmitters
Power
Data
Analyses

Vanables

Results

Files




+

(P& EOUATORIAL
SPACE

ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD H300 ELA.gtp

Add

" . . Y v

o L / = W h

Celestial Atmosphere Wind Hydrosphere Magnetic  Component Actuator Sensor Aerodynamics Aerothermodynamics Power Thermal Data J Ground Constellation  Catalog
Field Facility Interest Interest

Point of Area of

Modelling
AN K200 1tral body: tmosph tmosph v
VIAD H300 ELA Central body Atmosphere: e_atmosphere

Environment Wind Hydrosphere None- w

Magnetic field
@ Celestial Bodies
:\ Earth
O Atmospheres

0 e_atmosphere Third body perturbation

Gravitational perturbation

= Hydrospheres
o~ Winds
o Wind
Relativistic effects:

» Magnetic Fields

Vehicle Parts & Properties

& Actuators - Celestial bodies

Aerodynamics
ormulation eral Relativity
MAD_H300_JetOff_Okm FOMTRANC aleiobi
MAD_H300_)etOff 30

MAD_H300_)etOn Solar radiation pressure:

» Aerothermodynamics Solar radiation torque
# Components
P Gravity gradient
® Sensors & Transmitters
Power
Data
Analyses

Vanables

Results

Files




+

(P4 EOUATORIAL
SPACE

+

» N ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD H300 ELA.gtp
Start Add

] " ; ¥

% h @ n sdon , P=

Magnetic C_omponent

Field

Celestial Atmosphere Wind Hydrosphere

Mo hin r
Vodelling Identifier:  Earth

ELA File model\astos\Model_Data.xm
Environment
Default Environment AUID Earth
) Celestial Bodies
)
o Atmospheres
0 e_atmosphere
= Hydrospheres
o~ Winds
- Wind
* Magnetic Fields
Vehicle Parts & Properties
# Actuators
Aerodynamics Spin state:
MAD_H300_JetOff_Okm ;
cphemens
MAD_H300_JetOff_30km
MAD_H300_JetOn
» Aerothermodynamics
# Components
® Sensors & Transmitters
Power

Data
Analyses

Vanables

Results

Files

Actuator Sensor

Defaults:

4

Aerothermodynamics Power Thermal

Ublateness

Polar radius:

Gravity parameter

Data

Vehicle

-

Ground

Facility

Constellation

<

Catalog

Point of

Interest

Area of

Interest




+

(P& EOUATORIAL
SPACE

Modelling ~ ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD _H300 ELA.gtp

Add Model

3 )
Y ® oo
g . = [ 3 ’
Atmosphere Wind Hydrosphere Magnetic Component Actuator Sensor Aerodynamics Aerothermodynamics Power Therma { Vehicle Ground Constellation Catalog Point of Area of

Field Facility Interest Interest

Modelling Identifier:  e_atmosphere
Type US Standard
Subtyp JS Std 76
Environment Subtype:  US5td 76
Defauilt Emvironmant model\astos\Model_Data.xml
L Uik environment
'd . .
) Celestial Bodies
C’ Earth
Densit line
(5] Atmospheres vensity scair
%= Hydrospheres
o~ Winds
- Wind
* Magnetic Fields
Vehicle Parts & Properties

# Actuators

Aerodynamics
MAD_H300_JetOff_Okm
MAD_H300_)etOff_30kry
MAD_H300_JetOn

» Aerothermodynamics
# Components
® Sensors & Transmitters
Power
Data
Analyses

Vanables

Results

Files




+

(P& EOUATORIAL
SPACE

Modelling ~ ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD _H300 ELA.gtp

Mode

e J ; 9 » R "R . |

Celestial Atmosphere  Winc fydrosph Magnetic Component Actuator

ensor  Aerodynamics  Aerothermodynamics Power Thermal Data Vehicle Ground Constellation Catalog Point of Area of

Body Field Facility Interest Interest

Modelling |dentifier.  Wind
ELA Type Standard
n tac\Mo: Datasanl
Environment File model\astos\Model_Data.xm
Default Environment
: Wind coordinates Cartesian
ﬂ Celestial Bodies
Nind orofil
:\Ear:'l Wind profile
(8] Atmospheres
G e_atmosphere
= Hydrospheres
o~ Winds
W
-~ Defined by
* Magnetic Fields
Vehicle Parts & Properties e
Veloaity vertical

& Actuators

"

H300 20 Windshear

Aerodynamics Turbulences:
MAD_H300_)etOff_Okm
MAD_H300_)etOff_3
MAD_H300_)etOn
» Aerothermodynamics
, (()I’nlll)l\[‘l’l"
® Sensors & Transmitters
Power

Data
Analyses

Vanables

Results

Files




+

{{ EOUATORIAL
SPACE

odelling ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD _H300 ELA.gtp
Mode

O = HE B & A @

Execution Viewer Astroview Batch-Mode Database Model Structure  Scenario Conversion ASTOS Scenario Scenario Visit Send Abou

nspector Connections Viewer Wizard ntroduction Summary FAQ Feedback Manager ASTOS

Modelling |dentifierr  H300_20

MAD_H300 ELA Type Rocket Engine

Subtuna: Praf

Environment Subtype:  Profile
. File model\astos\Model_Data.xr
Default Environment
'y . .
£) Celestial Bodies

O -

y\ Earth
0 Atmospheres

© e atmosphere

%= Hydrospheres

Thrust scaling factor

Performance defined by Vacuum thrust and Mass flow
o Winds

& Wind Vacuum thrust
» Magnetic Fields Defined by:
Vehicle Parts & Properties Profile

& Actuators
nterpolation type Out of bounds action
e
R Ordinate data scale: near Scaling factor
Aerodynamics -

MAD H300 JetOff Okm Data source Filename:

MAD_H300_)etOff Skip Lines
MAD_H300_letOn

p Aerothermodynamics

# Components

Bumn Time
® Sensors & Transmitters
second
Power
Data
Analyses urbation (uncer
Vanables
Bias

Results

Files

Faulty process termin




+

(P& EOUATORIAL
SPACE

Modelling

Model

Execution

Llog

Modelling
MAD_H300_ELA
Environment
Default Environment
c‘ Celestial Bodies
-’,‘5 Earth
© Atmospheres
0 e_atmosphere

= Hydrospheres

* Magnetic Fields
Vehicle Parts & Properties
# Actuators
”

Aerodynamics
MAD_H300_letOff_Okm
MAD_H300_JetOff_30km
MAD_H300_JetOr

» Aerothermodynamics

# Components

® Sensors & Transmitters
Power

Data
Analyses

Vanables

Results

Files

|dentifier
Type
Subtype:

File

ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD H300_ELA.gtp

2=

Batch-Mode

Database

Connections Viewer Wizard

Rocket Engine
Profile

model\astos\Model_Data.xm

Burn Time
2econd

Perturbation (uncertainty)

Mass flow

Defined by

Scale to fit

Caonsider jet damping effect

Unburned propeilant:

Actuation damping

Pressurzation (Turbo Pump)

Structural mass

Mass distribution:

Model Structure  Scenario Conversior

Scenario

ntroduction

Scenario

summary

FAQ

Send

Feedback

<

License

Manager




+

(P& EOUATORIAL
SPACE

» B Modelling

Start Add Model

S @ W =

Viewer

Execution
Lot

Analyze

Modelling
- Winds I

File:

* Magnetic Fields
Vehicle Parts & Properties
& Actuators

Aerodynamics

MAD_H300_JetOff_30km
MAD_H300_JetOn
» Aerothermodynamics
» Dorado_thermo
# Components
™ Sensors & Transmitters

Analyses

Variables

Results

Curve Plots
Surface Plots
Condition Plots
Result Summ ary
Exports
MAD_H300_Com piled

Reports

Identifier:

ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD_H300_ELA.gtp

Database

(2

Batch-Mode Scenario Conversion

Wizard

Astroview Model Structure

Inspector Connections Viewer

MAD_H300_JetOff_Okm

pe: Tabular

model\astos\Model_Dataxml

Aerodynamic moments definition:  Cenfre of Pressure Position v

Defined by
0.0754

Reference area

Reference Length:
Center of pressure:

The offset is specified with respect to the global node!

X Offset:
Defined by
Profile:
Interpolation type: Out of bounds action
Scaling factor:

Ordinate data scale:

Data source: Filename:

ASTOS

Help

Scenario

Introduction

Nearest Value

data\Xcp.ixt

Scenario
Summary

FAQ

Visit
FAQ

Send

Feedback

License

Manager




+

(P& EOUATORIAL
SPACE

= Modelling

Start Add Model

2 ® | : 4 ; A B & ©

Analyze Execution Viewer Astroview Batch-Mode Model Structure  Scenario Conversion ASTOS cenari Scenaric Send License About

Log Inspector tio Viewer Wizard Help ntroduction y ( Feedback Manager ASTOS

Modelling Identifier: MAD_H300_JetOff_Okm

- Winds Type: Tabular

* Magnetic Fields File: model\astos\Model_Dataxml|
Reference Length: 031 Meter

Vehicle Parts & Properties

Comttie oo 1 :

& Actuators Center of pressure

Acrodynamics he o specified witt t to the global node

MAD_H300_JetOftf_30km
MAD_H300_JetOn
» Aerothermodynamics
Interpolation type: Linear v Out of bounds action
* Dorado_thermo

Ordinate data scale Linear to Linear v Scaling factor:
# Components

™ Sensors & Transmitters Data source: F v Filename:
Analyses : Skip Lines:

Vanables

Results
Name Mach
Results
- Jnit None
Curve Plots
Surface Plots
Condition Plots
Result Sum m ary
Exports
MAD_H300_Com piled

Reports




+

(P& EOUATORIAL
SPACE

=

Modelling

Model

Execution

Log

Modelling
- Winds
* Magnetic Fields
Vehicle Parts & Properties
& Actuators

Acrodynamics

MAD_H300 JetOtf_30km
MAD_H300_letOn
» Aerothermodynamics
» Dorado_thermo
# Components
™ Sensors & Transmitters

Analyses

Variables

Results
Results
Curve Plots
Surface Plots
Condition Plots
Result Summ ary
Exports
MAD_H300_Compiled

Reports

A

B

Viewer Astroview Batch-Mode

Inspector

MAD_H300_JetOff_Okm
Tabular

Identifier:
Type:
File: model\astos\Model_Dataxml

Coefficients:

Force

Force

Force

Moment

Moment

Body

Moment

Database

Connections

Axis
Axial direction
Lateral directior
Normal direc
Roll momen
Roll moment (

Pitch moment (+.

Model Structure
Viewer Wizard

ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD_H300_ELA.gtp

FAQ

ASTOS S
Help

Scenario Conversion ario Scenaric Visit

Introduction Summary FAQ

e Coefficient

: Damping Coefficient
Sideslip slope

Angle of attacks.. e Selected Coefficient

roll rate slo.

Body pitch rate s...
dy ya

xed (B)
[Moment __|Body-fixed (8) __|Yaw moment (+2) [Body yaw rate sl |

Body yaw rate slope (Moment, Body-fixed (B

Defined by Profile
rofile
Angle of attack reverse lookup
Interpolation type:
ate data scale

Data source:

Yaw momen

v

Linear to Linear

v

-
(+£

Out of bounds action:  Nearest Value
Scaling f

Filename:

None/Degree

e

Send
Feedback

<

License

Manager

o

About

ASTOS




+

(P& EOUATORIAL
SPACE

Modelling

Add
Log

Modelling
- Winds
* Magnetic Fields
Vehicle Parts & Properties
& Actuators

Acrodynamics

MAD_H300 _JetOtf_30km
MAD_H300_JetOn
» Aerothermodynamics
» Dorado_thermo
# Components
® Sensors & Transmitters

Analyses

Vanables

Results

Curve Plots

Surface Plots

Condition Plots

Result Summ ary

Exports
MAD_H300_Compiled

Reports

Execution

ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD_H300_ELA.gtp

Model

=

Batch-Mode

Inspector

Database Scenario Conversion ASTOS

Wizard Help

Viewer Astroview Model Structure

Connections Viewer

MAD_H300_JetOff Okm
Tabular

Identifier:
Type:

File: model\astos\Model_Dataxml|

Unit None

Perturbation (uncertainty)
abled

Bias: D

Disabled

Aerodynamic surfaces

ID

Add aerodynamic surface

e selected aerodynamic surface

ted surface

Identifier: Surface_1

Deflection:
Value v

Defined by:

Deflection: 0.5

Scenario

Introduction

Scenario

Summary

FAQ

Visit

FAQ

Send

Feedback

A

<

License
Manager

o

Al
Al

Al

Jout

STOS




+

(P& EOUATORIAL
SPACE

Modelling ~ ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD_H300_ELA.gtp

Start Add Model

® 0 N = @ s > y ™ ’ o«

Celestial Atmosphere Wind Hydrosphere Magnetic Component Actuator Sensor Aerodynamics Aerothermodynamics Power Thermal Data Vehicle Ground Constellation Catalog Point of Area of

Body Field Facility Interest Interest

Modelling Identifier: MAD_H300_S1
MAD_H300_JetOff_30km
MAD H300 JetOn File: model\astos\Model_Dataxm|

Type: Basic Vehicle Stage

» Acrothermodynamics Propellant type: Solid v

» Dorado_thermo
Filling ratio:
# Components
& Commor Individual

# MAD_H300_Nosecone

y: This specifies the scaling factor which is multiphied with the propellant mass to achie e opt ed propellant mass

® Sensors & Transmitters Filling ratio: 1 None v
Power

Dimensions:

Data
Thermal X 46325
Vehicles & POIs Definition Y
Analyses 10.0
Vanables
Structural m ass: ! Kilogram

¥ =
Results Propellant m ass: Kilogram

Curve Plots

. Propellant mass type: Reference
Surface Plots . el

Condition Plots Reference: 0.1

Result Summary
Mass distribution:
Exports
MAD_H300_Compiled

Reports




(P& EOUATORIAL
SPACE

Start

© =z

Wind

Add
»
Celestial

Body

Atmosphere

Modelling
» Dorado_thermo
# Components
/
# MAD _H300_S1
™ Sensors & Transmitters
MU
Power
Data
Thermal
Vehicles & POIs Definition
MAD_H300
KTR

Analyses

Vanables

Results

Curve Plots

Surface Plots

Condition Plots

Result Summary

Exports
MAD_H300_Compiled

Reports

Modelling

Model

T

Hydrosphere Magnetic Component Actuator Senso!

Field

MAD_H300_Nosecone

Auxiliary

Identifier:
Type:
Fil‘,.

Mardsl Nintavml

Dimensions:

Z

Shape:

Cylinder axis:
Total mass:

Mass distribution:

r Aerodynamics

Kilogram

Aerothermodynamics

Power

Therma

Data

v

Vehicle

“

Ground

Facility

Constellation

)

Catalog

Point of

Interest

Area of

Interest




+

(P& EOUATORIAL
SPACE

+

Start Add

® a2

Wind

s
)
Celestial

Body

Atmosphere

Modelling
# Components
# MAD_H300 Nosecone
# MAD H300 S1
™ Sensors & Transmitters
MU
Power
Data
Thermal

Vehicles & POls Definition

KTR
Dynamics Configuration
Analyses

Variables

Results
esults
Curve Plots
Surface Plots
Condition Plots
Result Summ ary
Exports
MAD_H300_Compiled

Reports

Modelling

ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD_H300_ELA.gtp

Model

L

Hydrosphere

A

@ ’ é e b

Magnetic Component Actuator Sensor Aerodynamics Aerothermodynamics Power Thermal

Field

MAD_H300
Rocket

model\astos\Model_Definitionxml|

Identfier:
Type:
File:

Vehicle Structure Vehicle Preview

@ dd OO
MAD_H300
& Nosecone
# MAD_Nosecone [MAD_H300_Nosecone]
@51
.

# MAD_S1[MAD_H300 51]

Visualization

Placement

Propulsion

Reference element MAD_S1

Reference node: Bottom (-} W
Pre-rotation position offset
Meter

Milli-Meter

Milli-Meter

Nominal orientation:

Rotation sequence:

Data

2 iy -

Vehicle Ground

Facility

Use data from initial guess

Constellation

v

<

Catalog

Point of

Interest

Area of

Interest




+

(P& EOUATORIAL

+

SPACE

Modelling  ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD_H300_ELA.gtp
Add Model
£ LLL ¥
‘~ o L Y > , " ‘ »
Celestial Atmosphere Wind Hydrosphere Magnetic Component Actuator Sensor Aerodynamics Aerothermodynamics Power Thermal
Body Field

Modelling Identifier: MAD H300

# Components A Type: Rocket

# MAD_H300_Nosecone File: model\astos\Model_Definitionxml
# MAD H300 S1 Wehicle Structure Vehicle Preview
™ Sensors & Transmitters EEJ fﬁ &J o O "
MU /" MAD_H300
Power {® Nosecone
Data # MAD_Nosecone [MAD_H300_Nosecone]
Thermal ®s.1
Vehicles & POls Definition & MAD_Engine [H300_20]
/
KTR

Dynamics Configuration

Analyses .  Placement Visualization

Vanables
Anchor node: Bottom (-x) W
Results 5
- Reference element Global w
Results

E Pre-rotation position offset
Curve Plots

X: 00
Surface Plots

2 o , 0
Condition Plots Y: 0

Result Summ ary Z 00

Exports
Nominal orientation
MAD_H300_Compiled
Rotation sequence:
Reports

Data

’ &y *

Vehicle Ground Constellation

Facility

Use data from initial guess

v

o

Catalog

Point of

Interest

Area of

Interest




+

(P& EOUATORIAL

+

SPACE

Modelling  ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD_H300_ELA.gtp
Add Model
o~ " 2 '
‘N @ £ e S ’ ” ® v
Celestial Atmosphere Wind Hydrosphere Magnetic Component Actuator Sensor Aerodynamics Aerothermodynamics Power Thermal
Body Field

Modelling Identifier: MAD_H300
# Components Type: Rocket
# MAD_H300_Nosecone File: model\astos\Model_Definitionxm|
# MAD H300 S1 Vehicle Structure Vehicle Preview
™ sensors & Transmitters ® o OO -
MU /" MAD_H300
Power & Nosecone
Data ’
Thermal wS.1
Vehicles & POIs Definition & MAD_Engine [H300_20]
# MAD_S1[MAD_H300_51]
KTR

Dynamics Configuration

Analyses Placement Visualization

Vanables

Anchor node: Bottom (-x) WV

Results Reference element MAD_S51 b

Results
Reference node: Top (x)
Curve Plots

Surface Plots Pre-rotation position offset
Condition Plots
Result Summ ary
Exports
MAD_H300_Compiled
Nominal orientation:

Reports

Writing mode

Data

; w“ ®

Vehicle Ground Constellation

Facility

Use data from initial guess

v

o

Catalog

Point of

Interest

Area of

Interest




(P& EOUATORIAL
SPACE

ASTOS - C:\Users\ESI\Desktop\Astes\ELA\MAD_H300_ELA.gtp

Add

® 0 =
Wind

Celestial

Body

Atmosphere

Modelling
Vehicles & POIs Definition
MAD _H300
KTR

Dynamics Configuration

Ignition

Rail

Thrust

Coast

Coast_ Above30km
Vehicles & POls Dynamics

MAD_H300

Analyses

Vaniables

Results
Results
Curve Plots
Surface Plots
Condition Plots
Result Summ ary
Exports
MAD_H300_Compiled

Reports

L Y

Hydrosphere

S / s »

A

Magnetic Component Actuator Sensor Aerodynamics

Mission start date:
Time standard

Calendar date:

Offset:

Independent variable:  Time ()

Default simulation settings

Integration:

Integration method: Dormand-Prince 4/5 v Integration error:

Normalized step size:

Ignore the minimum step size and just print a warning if the step size becomes smaller than the minimum

Output spacing:
Specified by

Interval lengt

Loast

Coast_Above30km

Aerothermodynamics

Minimum step size:

Power

Therma

Data  Vehicle

Maximum step size:

Enabled

wy

Ground

Facility

L

Constellation

<

Catalog

Point of

Interest




+

A
+ 4

EQUATORIAL
SPACE

[
Start

;H @ o Y

Celestial Atmosphere Wind

Body

Modelling
Vehicles & POIs Definition
MAD H300
KTR
Dynamic Configuration
Phases & Common Settings

Ignition

Thiust
Coast
Coast_ Above30km
Vehicles & POls Dynamic
MAD_H300
Analyses

Variables

Results
Results
Curve Plots
Surface Plots
Condition Plots
Result Summ ary
Exports
MAD_H300_Compiled

Reports

Modelling

Phase

LS

Hydrosphere

B s s ®»

Magnetic Component Actuator Sensor

Field

Description:
Phase span defined by: Mission Time

Additional phase end conditions:

ndition or All conditions must be fullfilled

® One ¢

Position

Remove

Is active:
Vehicle ID:
Phase ends if;
Constraint applies to

Default configurations

Frame: PCPF
Spherical Vv

Representation

Coordinate: Altitude

Simulation settings:

ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD_H300_ELA.gtp

Aerodynamics  Aerothermodynamics

Power

Second

Thermal

Da

ta

Vehicle

-

Ground

Facility

‘»

Constellation

<

Catalog

Point of

Interest

Area of

Interest




+

(P& EOUATORIAL
SPACE

» 5 ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD_H300_ELA.gtp

Start Add
W 0O : ® ’ ' & <
Celestial Atmosphere Wind Hydrosphere Mag nponent Actuator Sensor Aerodynamics Aerothermodynamics Power Thermal Data  Vehicle Groun Constellation Catalog Point of Area of
F Interest Interest

Body

: —— = = = = =
Modelling Initial State |} Default Settings Ignition ai Thrust | ¥ Coast | ¥ Coast Above30kn

Vehicles 8 POls Definition
MAD_H300 State type: Position & Velocity v
KTR
Dynamics Configuration 5 Representation:
Phases & Common Settings
Ignition
Rail
Thrust
Coast
Coast_Above30km
Vehicles & POls Dynamics
Analvses Reference frame:
Representation: ~ Polar

Vanables Representation frame:

Speed Kilo-Meter/
tesults
Inclination: 835.0 Degree
Results
H )95 ( Yearee
Curve Plots HreRCing —= et
Surface Plots
acasio Epoch differs from mission start date:

Condition Plots

Result Sum m ary

Exports

MAD_H300 Compiled

Reports




+

(P& EOUATORIAL
SPACE

ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD_H300_ELA.gtp
Add

@ :"‘ i @ , . M ® » 7 h 4

Atmosphere Wind Hydrosphere Magnetic Component Actuator Sensor Aerodynamics Aerothermodynamics Power Thermal Data  Vehicle Ground Constellation Catalog Pointof  Area of

Facility Interest Interest

Modelling nitial State  [{) Default Settings 1 Ignition tRa % Thrust [} coast |}

Vehicles 8 POIs Definition

Coast_Above

MAD H300 Ervironment: Default * Individual

KTR

Aerodynamics configuration: MAD_H300_letOn
Dynamics Configuration

. . Aerothermodynamics configuration: Dorado_thermo v
Phases & Common Settings
Ignition Maneuver at beginning of phase:
Rail Impulse
Thrust .
Spin ir
Coast
Coast_Above30km ronment
Vehicles & POIs Dynamics tral body Earth Atmosphe e_atmosphere v
Wind Nind o Hydrosphere None v
Analyses

Magnetic field None v
Variables

Gravitational perturbation:
Results
Results
Third body pertu
Curve Plots
Surface Plots
Condition Plots
Result Summary Heteumistic cffects
Exports
MAD_H300_Compiled Celestial bodies

Reports
Formulation: General Re

Writing mode




+

(P& EOUATORIAL
SPACE

> = ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD_H300_ELA.gtp

Start Add

0 N = @ s i ® > S <

Celestial Atmosphere Wind Hydrosphere Magnetic Component Actuator Sensor Aerodynamics Aerothermodynamics Power Thermal Data Vehicle Ground Constellation Catalog Point of Area of

Body Field Facility Interest Interest

Modelling Initial State  [{} Default Settings 1 Ignition % Rai % Thrust | Coast | ¥ Coast_Above30km
Vehicles 8 POIs Definition

Equatons o1 moton

MAD_H300 <
Defin

KTR
Dynamics Configuration
Phases & Common Settings k Euler ontrol Stat Coordinate frame:

Ignition
Magnetic moment:
Rail 9

Thrust Mass Distribution

Coast Structure and consumable Combined

Coast_ Above30km A
Combined:
Vehicles & POIs Dynamics
Center of mass
X Offset
\nalyses
" Defined by:
Variables =
Profile X_Offset:
Results F A = e
nterpolation type \ear W Out of bounds action: ~ Nearest Value
Results
Ordinate data scale: Linear to Linear v Scaling factor:
Curve Plots
Data source: local wv
Surface Plots
Condition Plots Preview
Result Summ ary
Exports
MAD_H300_Compiled

Reports




+

(P& EOUATORIAL

SPACE

ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD_H300_ELA.gtp

Add

® 0

Celestial Atmosphere  Wind

Body

Modelling
Vehicles & POIs Definition
/" MAD_H300
KTR
Dynamics Configuration
Phases & Common Settings
Ignition
Rail
Thrust
Coast
Coast_Above30km

Vehicles & POls Dynamics

Analyses

Variables

Results
Results
Curve Plots
Surface Plots
Condition Plots
Result Summ ary
Exports
MAD_H300_Compiled

Reports

Files

Hydrosphere

Sensor

’
L o PV p
Magnetic Actuator
Field

Component

Initial State  [{} Default Settings ¥ Ignition

Value

Moments of inertia
XX
Defined by
Profile XX
Int plation type:

Ordinate data scale:

Data source:

uncertainty):

»

Aerothermodynamics Power Therma

Aerodynamics

¥ Thrust % coast |1 Coast_Above30krr

Milli-Meter

of bounds action:

Scaling factor:

Preview

Kilogram*Meter**2
4.1845

1.8019

Data

.

Vehicle

=

Ground
Facility

Constellation

<

Catalog

Point of

Interest

Area of

Interest




+

(P& EOUATORIAL
SPACE

ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD_H300_ELA.gtp

Add

e x

Wind |

4 )
Celestial

Body

®

Sensor

L Ve B
Actuator

Atmosphere Component

Madelling

> —
Initial State  [{} Default Settings Ignition

Vehicles 8 POIs Definition
MAD_H300 VY
Rk Defined by:
Dynamics Configuration
Profile YY:
Phases & Common Settings

Inte Linear

Ignition
- Ordinate data scale:
Rail

Data source: Local

Thrust
Coast
Coast Above30km

Vehicles 8 POls Dynamics

Analyses

Vanables

Results
Results Perturbation (uncertainty):
Curve Plots _ — -
Bias: sabled
Surface Plots
Gain

Condition Plots

Result Summ ary

Exports
MAD_H300_Compiled

Reports

Linear t

b ;

Aerothermodynamics

v

Aerodynamics Power Thermal Data Vehicle Ground

Facility

Y- - ==
Coast_Above30km

Out of bounds action Nearest Value

Linear Scaling factor:

v

Kilogram*Meter**2

1285.77

Out of bounds action:  Nearest Val

L

Constellation

<

Catalog

Point of

Interest

Ar

Interest




+

(P& EOUATORIAL
SPACE

» = ASTOS - C:\Users\ESI\Desktop\Astos\ELA\MAD _H300_ELA.gtp
Start Add

P Thermal Data Vehicle Ground Constellation Catalog Point of Area of

Hydrosphere  Magnetic Component Actuator Sensor Aerodynamics Aerothermodynamics
Facility Interest Interest

Celestial Atmosphere Wind

Body

Modelling {}) Default Settings ¥ Ignition Rai ¥ thrust |} coast | ¥ coast.

Vehicles & POIs Definition
MAD_H300

Perturbation (uncertainty):
KTR
Bias: Disabled

Dynamics Configuration
Phases & Common Settings Gain
Ignition
Rail
Thrust
Coast
Coast Above30km 0 Kilogram*Meter*.. v

Vehicles & POls Dynamics
Value Kilogram*Meter*

Analyses

Vanables

Flexible dynamics:
lesults

Results Auxiliary states

Curve Plots Harizontal range Disat Trajectory smoothness:  Disabled
s Plo
Surface Plots Velocity increment (delta V).

Condition Plots Biexalr: t Gravity los
wrag 10ss Vi Qravily 1055

Result Summ ary )
Steering loss: Qzone load

Exports
MAD_H300_Compiled fRERiCnG

Reports Average drag deviation:




+

(P& EOUATORIAL

SPACE

Start Add

® 0 x

Atmosphere  Wind

Meodelling
Vehicles & POIs Definition
MAD_H300
L 4]
Dynamics Configuration
Phases & Common Settings
Ignition
Rail
Thrust
Loast
Coast_Above30km
Vehicles & POls Dynamics
Analyses

Vanables

tesults
Results
Curve Plots
Surface Plots
Condition Plots
Result Summ ary
Exports
MAD_H300_Compiled

Reports

Hydrosphere

ASTOS - C:\Users\ESI\Desk(op\Astn:\ELA\MAD H300_ELA.gtp

) 4 s ®©

Magnetic Component Actuator Sensor

Field

Initial State  [{} Default Settings 1 Ignition

Aerodynamics configuration: Default

Aercthermodynamics configuration: Default

Maneuver at Beginning of Phase: Default

Erwironment: Default

Equations of motion: Default
Alttitude: Default
Magnetic moment Default
Mass Distribution: Default

Flexible dynamics: Default

Select

v MAD Engine
Active actuators:

Select

Nosecone
lettisoned assemblies at end of phase:

S
Maneuver at beginning of phase:

Disabled

Spin impulse; D

Aerodynamics

—_—

Thrust

As Prev
As Pre

As Pre

As Previ

As Pres

As Prev

As Prey

As Pre:

As Prev

»

Aerothermodynamics

% Coast

ious Phase

vious Phase

ious Phase

ous Phase

vious Phase

ious Phase

ious Phase

vious Phase

ious Phase

Assembly ID

Indliv
Indiv

* Indi

Indli

Indliv

* Indiv

Indliv

Indli

Indi

Power

Therma

bove30km

idual
idual

idual

vidual

idual

idual

idual

idual

vidual

Data

Vehicle

=

Ground

Facility

Constellation

<

Catalog

Point of

Interest

Area of

Interest




