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Is there life on Mars?

Introduction

Mars exploration:

€ Mobility is not
just important
—it is essential.

€ Deep Drilling
necessary

NRC 1999
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Introduction Point Scale

= Soil examination
= Small range

"= No capability for
atmosphere

= |nvestigation

= No capability for soil
drilling
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Introduction

Global Scale:

= Poor resolution

"= No capability for
atmosphere and
soil investigation
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Introduction
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Introduction

Regional Scale,
One shot

Mach 0.65
Alt=1.5km
Weight =175kg
Range=600km
T=4.2h
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MANGLE: Global Scale Mobility

* Multi-Scientific Missions
* Martian aircraft

* Land explorer

* Nuclear jet engine
* High lift Co-flow jet
 VTOL
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Preliminary Considerations
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MANGLE
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Airframe




Weight Analysis

M Electronics

i Structures

M Nuclear Reactor

M Shielding

M Propulsion Components

i Miscellaneous
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Co-Flow Jet High Lift System

e Zero-Net Mass Flux
Flow Control

* Drastically Increase B PR
Lift and Stall Margin < __basf""e e

 |deal for Low Re
Martian Flow

. injection .
* Drastically Reduce i
/ _Lu_ s_— —— g
Drag or Gengrate (f-f- pumpl_ e,
Thrust(negative Drag) —————

co-flow jet airfoil

* Low Energy

o
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Co-Flow Jet High Lift System, open
slot reduce energy expenditure

Wind Tunnel Test Results

cl

tested lift coefficient for baseline
NACA0025 and CFJ0025-065-196 Measured drag polar,
airfoil CFJ0025-065-196 airfoil
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Discrete Co-Flow Jet High Lift System
Reduce jet mass flow rate
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Propulsion System

Mass flow=0.5-2kg/s,
PR=50 Total power: 0.4-2.1MW

T_turbine=1400-1800K
D=0.98m

L=1.7m

Axial Compressor ~ Centrifugal Reactor Core

Compressor Neutron Reflector ~ Turbine Nozz\'?
~—r :
CO2 \
- M>1
-
A T R —— e O R —
To:LiftFan &J " _I»Accessory Power 1= Gearbox

To: CFJ Pump& LI To: Electricity Generation N
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Dust Filtering

Filtered Atmosphere

Dust
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Nuclear Reactor

Cantrol plate Outer Cladding

Control drum

Fuel Assembly

Moderator
(L)
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Nuclear Reactor

Coolant Flow \ f/ Coolant Flow
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— Cold frit Fuel Matrix

~ Hot frit

_Fuel zone
(UO,+Mo)




Reactor Criticality

Thermal Power Atomic Mass Fission Energy
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Shadow Shielding

Tungsten __

Boron Carbide —

7

WY ~ 777/ 777

& AEROSPACE

500cm 11.8cm

—

" Lithium Hydride
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Sample Collection
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Takeoff and Landing

ftingfan | Nomle
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Entry, Descent, and Deployment
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Conclusion
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Conclusion

= MANGLE: A global mobility system for Mars
Exploration in Atmosphere and on Ground

" Nuclear Jet Engine Feasible to Use CO2 to reduce
weight, Power 0.4-2.1MW

* High Lift Co-Flow Jet To Minimize the Size and Weight
and overcome Low Reynolds number Flow

= Compact Nuclear reactor feasible to integrate to the
engine system
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Conclusion

= 1 Martian Year Operating Time

" Can Land any place of interest on Mars
= 2/3 time fly and 1/3 on ground,

= Range: 160 circles around Mars

" Power available for deep drilling
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