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1 Narrative

The 2013 - 2022 Planetary Sciences Decadal survey expressed the need for careful study of Venus’
Climate as the only other example of a dense terrestrial planet atmosphere in our solar system. Venus with
its greenhouse atmosphere has the potential to increase our understanding of climate change and its potential
effects on our own planet. The Venus Climate Orbiter and Autonomous Explorer [VCOAX] aims to address
this particular need of the scientific community by placing a highly capable orbiter around Venus as well as
deploying an autonomous semi-buoyant helicopter to study the atmosphere and landscape of Venus in-situ.

While the data to be collected by the orbiter will be novel and more extensive than anything previously
available to scientists, the spacecraft itself will not require any new technology. The scientific objectives of
the mission do not require any particularly novel instrumentation to achieve. Basing the orbiter technology
on proven hardware with flight legacy will allow the mission to fly sooner and with a higher chance of success.

The in-situ explorer [ISX] will build on the success of the Mars Ingenuity helicopter that was a part of the
Mars 2020 mission. Ingenuity demonstrated that not only could a rotor aircraft be flown extra-terrestrially,
but that such a device could have significant value to a mission. Ingenuity far exceeded expectations in an
environment that makes flying a helicopter extremely difficult. Venus on the other hand has a much more
favorable environment for rotor aircraft, with a much denser atmosphere that significantly expands what a
helicopter could accomplish.

One of the main challenges of sending a device such as a rover to the surface of Venus is engineering
it to survive the extreme temperatures and pressures that are found on the surface. By utilizing a semi-
buoyant design, the ISX will be able to avoid those engineering challenges. ISX will be a quad-copter with
a deployable balloon allowing it to operate in two primary modes: Active observation and Passive sleep. In
Active observation the ISX will activate its motors and actively control the pressure of its balloon allowing
it to fly freely around Venus’s atmosphere. In Passive sleep, ISX will inflate its balloon in order to hover at
a predefined safe altitude. This will allow ISX to recharge its batteries without ever being required to land
on the surface. The mission will set a minimum possible altitude for ISX below which the pressure will be
too great for it to descend. In order to communicate data back to Earth, ISX will use the orbiter as a relay
to minimized its communication needs.

ISX will be a flying instrument platform capable of sampling and analyzing Venus’ atmosphere, weather
patterns and climate dynamics using an on board suite of instruments. It will also include ground sensing
instruments in order to look for evidence of hydrological cycles, past life and evidence of oceans on the
surface. The capabilities of ISX align with the goals of the proposed in-situ explorer in the 2013-2022
Planetary Science Decadal survey.

2




	Narrative
	Conceptual Images
	Mission Success Criteria
	System-level Requirements
	Regulatory Requirements

	Top-level subsystem Requirements
	Propulsion
	Power
	Structure
	Attitude Control and Navigation
	Command and Data Handling
	Thermal
	Telemetry and Control
	Payload
	Mobility

	Key Trade Studies and Analysis
	Orbiter Instrumentation
	ISX Entry and Deployment
	Dynamics of Semi-Bouyant Quadcopter

	Design Decision References

