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S

uter solar system remains largely unexpldfed by
spacecraft

Future technological advances promise to enable routine
xploration affordably (within CY2000 Discovery Prograr

constraints)

Neptune and Triton are high-priority scientific targets
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- Mapping and morphology

- Atmospheres and composition

- Neptune’s rings and small satellites
- Magnetospheres

- Ionospheres

- Plasma dens
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e Particles and Fields Package

June,




Science
Requirements

Trajectory
Design

Payload

Operations

Spacecraft

*Complete systems engineering
approach

—p

Baseline
Design

Cost/
Schedule

Technology
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TRAJECTORY COMPU
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« SEP system used to gain energy equivalent to a 4-yea
Hohman Transfer orbit. Launch on a 2-year Hohman

Transfer.

i

e Earth Gravity assist after two years with non-zero flig
path angle. Injects spacecraft into a 6.7-year hyperbolic
trajectory to Neptune.

e Aerocapture maneuver at Neptune, 500 km entry inter

e Total Flight time = 8.7 years.
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Assist: T, +2 yrs

Coast Phase
(Hyperbolic
Orbit)

Aerocapture
Orbit

Final Science Orbit

Periapsis-Raise
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Earth Orbit

SEP Thrust Phase
(Two-year SEP Orbit)

Two-year
Hohman Transfer
Orbit

TRAJECTOR
Apoapsis-Raise ILLUS TRATION
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Neptune
Aerocapture
(at leading end of Neptune’s orbit)

Triton’s
Orbit
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Communication Chemical Propulsion

LGA HGA RCS ACS

* Subsystem and
system integratiol

UV-VIS-IR
. Camera &
SEP Propulsion System Spectrometer

SEP e Sharing of resot

Module Part‘;c les
Fields

Science Instruments

Aerocapture
system
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CHEMICAL PROPULSIO

' Hydroxylammonium Nitrate (HAN) based
- monopropellant.

‘e Provides advantages for a deep space mission in the are
of safety, performance, density, and thermal managemen

*Operating temperature: -33° C to 65° C
*Operating Power Requirement: ~ 1 watt
*Operating Modes: Continuous and Pulsed
*Specific Impulse: 260 seconds




CHEMICAL PROPULSIO
SIZING
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4:1Blow-down

HAN-based
Mono-Propellant

Fill & Drain

Latching Valve

Pressure Transducer

Single-seat
Thruster
Valve Assembly

June, 2007

RCS Thruster
(Main Engine)

it

ACS
Thrusters

CHEMICAL PROPULSION S

- Same system fo
RCS and ACS

* Simple Design
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2M 1% SEPs

B, = Prop sys specific mass = 0.01 kg/watt
Nt => Prop sys efficiency = 0.589

1%10°
I sp
Specific Impulse (sec)
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SOLAR ARRAY SI

diation,
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* Solar Array sizing must include effects's
temperature, and distance from the Sun.
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305 watts

- Power at BOL

= 3.6 m2
3 kg

- Array Area

=3

- Mass

(EOL).
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e Sensors

AX
Actuators
Thrusters

3

Arrows point in the
direction of thrust




Scleﬂce data communications
‘through a 2-meter diameter High

3:1 data compression r

the DSN 70-meter antenna. orbit

446 Gbits of science d:s
returned

ittt g e e




7]
o
2
o~
98]
|
2
<
a2
S8
<
A

1muim

- SNR =10.8 dB

- Max




e Power required ~ 37 watts.

e Use a Radioactive Power Source.

e Scaled from current X2000 prOgram development.

* Roughly a 30-fold mass reduction in PuO, content
from Cassini RTG.

e Solar collector alternatives studied but not practical




» Simple radiation balance computation *

-Heat input from the Sun and Neptune is negligible

- Heat balance determined by emissivity and internal hea

?Variable emissivity allows dramatic control of equilibrium
temperature, varying from +23 to -41 °C for emissivities ¢
to 0.8, respectively (peak operating power).




PHYSICAL BLOCK DIA

Energetic particle
Detector

3D MCM Stack

Magnetometer

22 MHz Processor
UV,VIS,IR Slice P
Camera / Spectrometer X-Band
Flight CMD Receive/
Computer MCM Beacon
Tone Transmit

Sun Sensor

Solid State Memory

Instrument Slice

ACS Interface

4:1Blow-down Ragioactive
HAN-based Transponder ower

Mono-Propellant Interface Source

Actuator

Power Regulator / SEP Module
. Power Switching Interface &
Latching Valve Micro-Electronics Mechanisms

SEP
Module

Valve Driver
Electronics Mechanisms /

Attitud flap control

Ctdl x 8e Main Engine & Aecroshell

Pyro Device
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Payload
Dynamic Envelope

NEXTEP
Spacecraft
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MASS AND POWER SUMMARY

Power (W)

Str.

& Mech

C&DH

RF Comm

Power

11

hermal

Harness

Shield

ACS

Aeroshell

une, 2007

Total Mass ~ 77 kg
(incl. 20% continge

Total Spacecraft Pow

(Peak, incl. 20% cont
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 The use of advanced technologies e
interplanetary spacecraft unlike anyo
injected mass at about 77 kg.

» Both SEEGA and Aerocapture are essential to the
accomplishment of this mission.

e Ka-band allows the return of a generous amount of
science data, given the vast distances involved.

NEXTEP demonstrates the feasibility of a low-cost
mission to Neptune, using a Taurus-class launch vehicle

Ine, 2007







~ . PART OF AEROSHELL
INTERFACE ADAPTER

45 cm
OCTAGON

1CW

i

S

90 CM DIAMETER AEROSHELL ADAPTER RING




