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How long have humans been thinking about
going to Venus?

Why would humans go to Venus?

How might a human mission to Venus happen?



VOYAGE |  Achille Eyraud wrote Voyage a Venus in 1865
and is arguably the first narrative to describe

A V E N U S rocket-powered spaceflight.

e Utopian interest drives narrative. Part of chain
of influence including de Bergerac and Poe.

ACHILLE EYRAUD * Overshadowed by another space narrative
published in the same year, From the Earth to
the Moon by Jules Verne.

4 & A
Q@uﬁ”’ ’ *Venus exploration narratives would remain
popular for almost 100 years, with many
science fiction authors writing Venus stories;
MICHEL LEVY FRE:{)I;ZRII,ZRMRES EDITEURS Garret P SerVISS’ Edgar Rlce BurroughS; Olaf
B 2 i o novizvao o3t sz, 15 Stapledon, John W Campbell, Robert Heinlein,

" A LA LIBRAIRIE NOUVELLE

2 C.S. Lewis, Isaac Asimov, Arthur C Clarke.
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First image from the surface of another planet — Venera-9 probe on Venus
(9 months before Martian surface image with Viking 1 July 20, 1976)
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But why would humans go?
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STRATEGIC GEOGRAPHY OF THE
SOLAR SYSTEM AND BEYOND

THE SOLAR SYSTEM
Out to 1 light year
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VENUS

Venus is Earth’s twin in size and mass and
is the most regularly visible planet to naked eye ob-
servation. It has held a significant role in cultures across
the globe for thousands of years and was once believed to
have been an oasis of life shrouded in a canopy of clouds, pro-
viding early motivation for its exploration. Detailed exploration, in-
cluding remarkable surface landing probes in the |1970s, has revealed
that the planet has exceedingly hostile conditions at its surface—temp-
eratures at the surface high enough to melt lead and pressures higher than
that experienced in the depths of Earth’s oceans.The atmosphere is almost
entirely CO?2, filled with sulfuric acid clouds whipping around the planet
at an altitude of 50 km. Because of the extreme conditions, human missions
to the surface are not expected for the foreseeable future.Venus maintains
strategic significance, however, in terms of its potential for scientific dis-
covery and cultural importance. In the 1960s, the study of Venus im-
proved our understanding of atmospheric dynamics that could lead to
radical climate change, with the term ‘runaway greenhouse effect’
first used in a scientific paper on Venus.The historical and
cultural importance of Venus also makes it an interesting
candidate for human fly-by and orbital missions, with
significant prestige likely to accrue to the
people and nation that first conduct a
human voyage to Venus.




“Some 5 or 6 years ago | was interviewed by a reporter for one
of the newspapers in Chicago in regard to the proposals that
were being made at the time to explore space and especially to
land a man on the Moon. My interview was an exceedingly
discouraging one because | was not at all enthusiastic about the
plans. | felt that the expense of the program would be all out of
proportion to the scientific knowledge to be gained. The next
morning | called up the reporter and asked that the interview
not be published — in fact, that it be destroyed. The reason for
the change in point of view was that overnight it had occurred
to me that when men are able to do a striking bit of discovery,
such as going above the atmosphere of the Earth and on to the
Moon, men somewhere would do this regardless of whether |
thought that it was a sensible idea or not. All of history shows
that men have this characteristic.”

Harold Urey, 1963



First Mission to Mars or First Mission to Venus?

~2-3 years return trip ~1-1.5 years return trip
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ABSTRACT

Manned orbiting stopover round trips to Venus are studied for departure
dates between 1975 and 1986 over a range of trip times and stay times. The use
of highly elliptic parking orbits at Venus leads to low initial weights in
Earth orbit compared with circular orbits. For the elliptic parking orbit, the
effect of constraints on the low altitude observation time on the initial
weight is shown. The mission can be accomplished with the Apollo level of
chemical propulsion, but advanced chemical or nuclear propulsion can give large
weight reductions. The Venus orbiting mission can be dore for lower initial
weights than the corresponding Mars mission.



CONCLUDING REMARKS

A study has been made of the manned orbiting stopover roundtrip mission
to Venus in the 1975 to 1986 time period. The following results were obtained.

1. A typical trip in 1980 has the following characteristics:

Total trip time 565 days
Stay time at Verms 14O days
Earth atmosphere entry velocity 47,000 fps
Venus parking orbit

Periapse, Venus radii 1.1

Apoapse Venus radii 20.9

Time below 3 Venus radii 2 days
Initial weight in Earth orbit for
Apollo level of technology l.h x 106 1lbs

2. Essential to achieving low initial weights is a highly elliptic
(e = 0.9) parking orbit at Vemus. The elliptic parking orbit may
adversely affect information gathering. Further study of the best
tradeoffs between parking orbit ellipticity, stay time at Venus,
and weight of observation equipment is required.

3. A Venus mission can be accomplished using Apollo level technology.
S II stages can possibly be used for the Earth departure maneuver.
One new stage using Earth-storable propellants is required for the
Verus arrival and departure maneuvers.



k. While the Venus orbiting mission can be accomplished using the Apollo

level of technology, reductions in weight are possible using advanced
propulsion. For example, using a nuclear rocket stage for the Earth
departure maneuver can reduce the initial gross weight by 30 percent,
If, in addition, OFp —CH), stages are used for the maneuvers to arrive
and depart Venus, a total weight reduction of 50% is possible.

A single vehicle design for the 1980 launch opportunity can accomplish
the Venus mission in any other synodic period.

To accomplish a Mars orbiting mission in the easiest year would require

a vehicle 70% heavier than that for the Venus orbiting mission in the
most difficult year. The disparity can be much larger in other years.

In the years immediately preceding and after Apollo — when NASA engineers were acutely focused on

implementation practicalities of human planetary missions — Venus was recognized as providing by far the

easiest first planetary human spaceflight mission opportunity.



The 129,250-pound (dry weight) Earth-departure stage (A in the cutaway drawing above) and the Venus orbiter spacecraft would be launched into
Earth orbit separately. After the stage was loaded with 942,500 pounds of propellants in orbit, it would link up with the spacecraft. The stage would
expend 930,000 pounds of propellants to increase the spacecraft's speed by 2.8 miles per second, launching it out of Earth orbit toward Venus. It
would stay attached to the spacecraft until after a course-correction burn halfway to Venus that would expend an additional 12,500 pounds of
propellants. The 332,000-pound Venus orbiter spacecraft, which could reach Earth orbit atop a single uprated Saturn V rocket, would comprise 10,000
pounds of Venus atmosphere probes (B), the 103,000-pound Venus arrival rocket stage (C), a 30,000-pound Venus scientific remote sensor payload
(D), the 95,120-pound Venus departure rocket stage (E), the 4,000-pound Venus-Earth course-correction stage (F denotes tanks; engines are too
small to be seen at this scale), the Command Module (G) for housing the crew, and the Earth atmosphere entry system (H), a 15,250-pound lifting-
body with twin winglets for returning the crew to Earth's surface at the end of the mission. Of the Command Module's 66,000-pound mass, food, water,

and other expendable supplies would account for 27,000 pounds. Image credit: NASA.
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NASA Proposes 'Venus Flyby' During First

~

[TEI O EIWAS Y ENVIATo- INGoI-{( N -~ c\ved Mission To Mars
Wa S h | n gto n D C o 2 O 1 9 Curiosity of space has driven countless missions over the years and recently the scientists are

now deriving that the only way to reach Mars is to flyby Venus.

witengy anchalvigan [Tl REPUBLICWORLD.cOM [N
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Mars Trajectory Design Reference Architecture way17,202 ‘

Short-Stay Missions

Variations of missions with
short Mars surface stays and
may include Venus swing-by

MISSION TIMES
OUTBOUND 217 days
STAY 30 days

RETURN 403 days
TOTAL MISSION 650 days

EARTH DEPARTURE

Variations about the |
minimum energy mission

MISSION TIMES
OUTBOUND 210 days
| STAY 496 days

RETURN
TOTAL MISSION 916 days

MARS ARRIVAL

MARS STAY




There is a long-run enduring cultural interest in the planet Venus, with the result that
humans have been thinking about expeditions to Venus for over a century and
designing missions to Venus for decades.

As with any major space exploration achievement, there is a potential signaling value to
be claimed by anyone who accomplishes a first human mission to Venus.

The combination of the intrinsic motivation of individuals and the potential signaling
value for nation states or individuals suggests that once it is possible and practicable to
achieve, someone will try to achieve it.

Since a mission to Venus could be non-trivially simpler than a mission to Mars, a
mission to Venus could be less expensive and become achievable sooner than a mission
to Mars.

With the development of deep space exploration and complementary commercial
space capabilities, a first human mission to Venus — orbital or fly-by — could be
relatively close at hand (~2030s), so let’s design one.

An updated design for a dedicated Earth-Venus-Earth mission could be a good target to
change the conversation about the diversity of space exploration opportunities that lie
ahead.



