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The work described in c i s  presentation was carrie~ Jut in part at the 
Jet Propulsion Laboratory, California Institute of Technology, under a 

contract with the National Aeronautics and Space Administration. 
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Contributing Organizations 

Jet Propulsion Laboratory (JPL)/California Institute of 
Technology 

Mission Development 
Modeling and Simulation 
Payload Division 
Ground Operations 
Power 
Science 
Thermal 
Telecom 
Mars Rover Technology 

Mars Program Office 

NASA 
Code FT HQ 
Marshall 
Langley 

NASDA 
Tsukuba Space Center 

Concurrent Design Laboratories - CDL 

Stanford University, CA 

Old Dominion University, VA 
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Track Record 

? 

IIP / OSIRIS 

... 

,/; 

Real Missions: HYDROS, 
AQUARIUS, CARBON, 
Disturbance Reduction 

System (ST7), Loihi, etc ... 

Mars Outpost 
Rover 

DS (ST)-4 / CIRCLE 
0 CDL 
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me Driver 

The biggest Challenge facing Space Development today 
does not lie within a specific technologyldiscipline, 
but rather in our ability to make these 
techno 1 ogiesldiscip lines work eficien tl y together to 
achieve our objectives. 

----- Knut I .  Oxnevad 

We mustfind entirely new ways to achieve 
our objectives ------ Sean 0 'Keefe 
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Goal! 

Concept 

Compressed Design Cycle & Improved Quality 7 
Space System (HW/SW) 

0 CDL 
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The  Steps... 

NASDA UoM MSFC CDE 
Stanford 

TeamI-> NPDT Team I -> Div 38 

SURF (LATIS) SURF (MEGA) 

John Deere 

MSMS Team Set Up 

Optical 

Simulation Power Sim 
End-End Syst Telecom 

Imp/Exp Ext Files Radiation Avionics 

Structural 
g .e. Cost 
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Concept -> Eng Drawing Qual in 3 Weeks 
Intergrated: Opt, Mech, Struct 

Support: Mechanical (parts and assemblies), Structural, Electronics, Optics, and 
Engineering Drawings Oxnevad, K.1, 10 
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OSIRIS -> AQUARIUS and HYDROS 
Genea logica 1 Path 

c - - -? ----  
_e*- 

AOUARIUS/ESSP 

Delta I1 73201 CONAE SAC A-C 
,.** (STATIC/3) 

..-** 
Taurus 2210/SA 200 HP ..*' 

*,.**. 
*..** ...* 

HYDROS/ESSP 
...... I......... 3 NDPT/(TD): Data, Geometries, Analysis Results (DGAR) (SPIN/l) 
- - - - - - -  > TD:(DGAR) Taurus 2210/SA 200 HP E) 

SA: Spectrum Astro 
SAC A-C: Sattlite de Applications Cientficas A -C 
CONAE: Comisi6n Nacional De Actividades Espaciale de Argentina or the National Commission On Space Activities of Argentina 
OSIRIS: Ocean-salinity Soil-moisture Integrated Radiometer-radar Imaging System 
Images Courtesy G. Olarte & ESSP/HYDROS URL & S. Yueh 0 CDL 
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OSIRIS to AQUARIUS 
Breadth and Depth 

W '  
OSIRIS/IIl 
(SPIN/2) PP ..*' . 3sli;'**.. L *. 0.- 

J 
SPIN/l \, 

...a .....T 

AQUARIUS/ESSP 
(STATIC/3) 

P High-End A&D: c- 
Thermal 

Structural 7- 
Mechanical I 

Optics / Energy 
Sizing & Configurations I 
Manufac / Materials /Test 

NPDT/(TD): Data, Geometries, Analysis Results (DGAR) 

Images Courtesy G. Olarte & Simon Yueh 0 CDL 
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Power Ana 1 ysislSimulation Too 1 
Multi-Mission Power Ana 1 ysis Tool (MMPAT) 

JPL’s Multi-Mission Power Analysis Tool (MMPAT) Included in Environment 

Calculates, for a Given Location, Date, and Mission Power Profile: 

*Solar Power Available 
.Battery Charge and Voltage 
.Solar Panels and Battery Sizes / Capacities 

Plan to Introduce Avionics and Telecom Tools Later 
Oxnevad, K.1, 15 
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The Mars Surface Mobility Study (MSMS) - 
‘1 eam 

*Real Time 
*Working Design 
~. Session 



Mars Surface Mobility Studies 
Mars Ad  van ced Studies 

Volcanology, MER 
Derivative 

Fission Powered Polar Based 
Cryobot Lander Mission 

a 
Polar Layer Deposit (PLD) 

JPL, DOE, Los Alamos, Sandia 
Images Courtesy Hovik Nazaryan and Guillermo Olarte 

Fission Powered 
Rover Mission 

Oxnevad, K.1, 17 
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Simu la ti on/Virtu a 1 Tes ting 

Trades 

Wheel Diameter 
Castor length 
Wheel Base 

Wheel plus rim 
Castor Mass 

Axelrod Mass 
Axel Mass 

Tools Used 
Inventor 

and visualNASTRAN 

Oxnevad, K.1, 19 
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CFD and Immersive 3D COTS Tools 

Sar 
dis 

Dr Tibor Balint, Assessment of Commercial Off the Shelf 
Computational Fluid Dynamics (COTS-CFD) Tools to Enhance the 
Concurrent Design Environment at NASA-JPL, JPL, May 2002 

Yves Rubin, Using 30 Visualization and Virtual Reality to Enhance 
the Concurrent Design Environment at NASA-JPL, May 2002 

Objective 

Evaluate CFD and 3D Immersive Tools For use in a 
Real-Time Concurrent Design Environments 

Courtesy, Dr. Tibor B a h t  and Yves Rubin, 2002 

Evaluation and Recommendation Completed 

0 CDL 
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