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     Surface Operations
● 16.76 km between NE Syrtis and launch site
● NE Syrtis has

○ Iron and magnesium clay & layered sulfates
○ Olivine-carbonate formations & crater-retaining 

mafic capping rocks
○ Low-calcium & pyroxene-bearing mounds

● Low albedo, flat region, end of dust storm 
season

● Average yearly temp is -55 ℃
● Average max temp is 18 ℃
● Average min temp is -125 ℃

MAV Design

Surface Comms

Propulsion

MON-25/MMH (0℃ Operating Temperature) 
utilized for both MAVE and RCS

MAVE Rendering RCS Rendering
● Thrust: 20 kN  per Engine
● Ground Isp: 326.63s
● Vacuum Isp: 333.94s
● Chamber Pressure: 1100 

psi
● Oxidizer:Fuel Ratio: 2.16:1

● Thrust: 490N 
per Engine

● Oxidizer:Fuel 
Ratio: 2.2:1

● Wet Mass: 19,136 kg
● Dry Mass: 4,136 kg
● Prop. Mass: 15,000 

kg

Sample Storage System

● Storage Volume: 0.5 m3

● Number of Containers: 16
● Fillable in Martian 

Atmosphere

Propellant Tanks for MPS & 
RCS

● Aluminum Lithium 2195
● 4 Nested MPS Tanks
● 4 Nested RCS Tanks
● MEMLI Insulation
● Patch Heaters 

Ingress Tunnel
● Mass: 120 kg
● Stored over the 

side hatch
● Pressure differential 

for dust mitigation

Basic crew information:
● Selected suit is IVA (Intra-Vehicular Activity)
● Two recumbent seats inside the cabin

Crew Provisions:
● Maximum Absorbency Garment (MAG) worn under IVA
● Crew provided with food, water, first aid, and hygiene kits

Thermal / Temperature Control (Active and Passive Method):
● Active heating via heat patches attached to the cabin wall
● Passive heating via Multi Layered Insulation for insulation and 

radiation control

Heat Rejection:
● Heat transfer via a series of tubes in the cabin wall 

that use alcohol & water
● Fans circulating the cabin air provide temperature 

stabilizaton

● Uses two 1323.1 W solar arrays with gallium arsenide triple 
junction technology

● 12 hours sunlight yields 31,754 kWh
● JCAV consumes 20 kWh per sol
● Utilizes 5 120V/55Ah Li-Ion batteries storing total of 33 kWh
● Power Management & Diversified Bus Unit (PMDBU) 

provided

KA Band HGA

UHFKA Band LGA

         Orbital Considerations
 Launch: 

● Orbital Inclination:  18.154°
● Launch Azimuth: 90 °
● Launch Time: When ERV at True Anomaly at 14.1 °  

● Ascent Delta V: 3754.1 m/s

125 km to 125km x 200km Orbit:
● Delta V: 19.2 m/s

125 x 200 km to 200 km orbit:
● Delta V: 18.3 m/s

Total Time From Launch to Entering ERV: 5.5 - 9.5 hours
Minimum Total Delta V used: 3791.94 m/s
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 Schematic of heat rejection system

○ Demonstrates 
optical relay 
with future 
orbiter or direct 
to DSN

○ TX/RX 
to & 
from 
DSN

● RX from DSN (with 
TX capability)

● TX @ 405 MHz to 
MRO (uplink)

● RX @ 450 MHz 
from MRO 
(downlink)

● TX @ 405 MHz to MRO 
(uplink)

● RX @ 450 MHz from 
MRO (downlink)


