—:) Optics & Photonics

BeTheFuture Solar Foundation & Infrastructure

Space Station Flexible Solar Array

Overview

The Roll Out Solar Array (ROSA) and its larger version ISS Roll Out Solar Array (iROSA)
are lightweight, flexible power sources for spacecraft designed and developed by
Redwire. This new type of solar array provides much more energy than traditional
solar arrays at much less mass. Traditional solar panels used to power. Brian R.
Spence and Stephen F. White were the first persons to patent the idea of the Roll Out
Solar Array on January 21, 2010. They received a patent for this work on April 1,
2014. Over time, the photovoltaic cells on the ISS' existing Solar Array Wings on the
have degraded gradually, having been designed for a 15-year service life. This is
especially noticeable with the first arrays to launch, with the P6 and P4. « « « ROSA
test missionNASA tested the ROSA technology in vacuum chambers on Earth
throughout the and, satisfied by the promising results, commenced to test it in space
on June 18 of 2017. ROSA launched aboard on. ¢ ¢ o o,
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Article Content
NASA Tests Flexible Roll-Out Solar Array on Space Station ...

NASA"s new compact high-power solar array made its debut on the International
Space Station Sunday (June 18), allowing astronauts to test the technology''s
durability for deep- space missions.

NASA rolls out flexible solar array at the space station

NASA literally rolls out a compact experimental solar array in space that could one
day power satellites and spacecraft. NASA''s flexible solar array gets rolled out at
space station - CNET X

Redwire''s Roll Out Solar Array (ROSA) Delivering ...

Jacksonville, Fla. (June 25, 2021) - Redwire, a new leader in mission critical space
solutions and high reliability components for the next generation space economy,
said today that the second of two new solar arrays enabled by the ...

China space station: First bi-axial solar array drive assembly

China''s first large-scale solar array drive assembly (SADA) for its space station
successfully deployed on Thursday, according to China Manned Space Agency (CMS).
The device, mainly used for driving the rotation of the solar wings and the
transmission of energy to the space station, is the first of its kind to realize dual axis
solar tracking.

SOLAR ARRAYS

SOLAR ARRAYS Flexible Advanced Concentrator Technology (FACT) FEATURES +
Flexible Solar Arrays (Rolled or Z-folded) + Rigid Panel Solar Arrays + Missions: LEO,
MEO, GEO, Interplanetary, Deep Space + Extreme Environment Solar Arrays (high
temperature, ultra-low temperature, LILT) + Ultra-High Power Space Station or Space
Tug Capability
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itself utilizes eight extremely large flexible solar arrays as do Milstar communications
satellites . Both utilize complicated but stiff and reliable deployable masts as their
means of deploying and tensioning their arrays. The initial solar arrays on the Hubble
Space Telescope (HST) featured Flexible Roll-Up Solar

International Space Station (ISS) Roll-Out Solar Array (ROSA ...

Currently, both the International Space Station (ISS) and the China Space Station
(CSS) utilize flexible solar arrays. The substrate material for flexible solar arrays is

typically ...

Anomaly simulation and resolution of International Space Station solar ...
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A dynamic simulation & validation capability has been developed for mechanical
systems design and analysis at Boeing Huntington Beach in the past decade. The
technology has been applied to several high-profile space programs, such as Mission
to Mir, and International Space Station (ISS) with great success, and plays an
important role in the development of Orbital Express and ...

Design and investigation of flexible solar wing: In-plane dynamics

Many existing flexible solar wings use the truss structure for deployment [3,10]. For
instance, the International Space Station (ISS) uses a Folding Articulated Square
Truss (FAST) for its solar wing component , the EOS-AM1 employs a 26-panel flexible
solar array , and the CSS utilizes a flexible solar array wing (FSAW) comprising a truss
and two ...

Impact Story: Roll-Out Solar Arrays

Standard solar arrays in space can be expensive, heavy, and often very complex to
operate. ... while still maintaining a large surface area. Additionally, ROSAs are
scalable and modular as DSS created a flexible ...

Wireless sensor network system for solar array vibration ...

Abstract: Based on the requirement of flexible vibration measurement and dynamic
parameter identification of the solar array in China space station, China has
successfully applied a wireless accelerometer sensor network in orbit for the first
time. Firstly, the architecture designs of the wireless sensor network in Tianhe core
module and Wentian lab module are ...

China's space lab module powered by huge, flexible solar panels

The China Manned Space Agency (CMSA) has revealed that the first lab module of
China's space station is being powered by a "pair of wings" composed of huge,
flexible solar arrays. App. HOME; ... Wentian and the Mengtian module to be launched
in October this year were produced through the use of third-generation flexible solar
array technology ...

China Space Station: Homegrown solar array powers nation''s

A solar array is shown outside of Wentian lab module of China''s space station. As
China''s first lab module Wentian, belonging to its space station - also the largest and
heaviest spacecraft - has been sent to the space, the solar wings installed on it has
also grabbed attention since it'"s the largest flexible solar array the country ever used
for a spacecraft.

NASA astronauts unfurl 4th solar array ...

A new International Space Station (ISS) Roll-Out Solar Array (iROSA) unfurls in front of
the legacy 4A solar array wing, augmenting the power for the orbiting complex. ...

A Framework for Rapidly Predicting the Dynamics of Flexible Solar ...
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Therefore, the on-orbit load analysis for the flexible solar array of the China Space
Station is a high-dimensional nonlinear transient solution problem with difficult
convergence and slow iteration. How to quickly and accurately carry out the on-orbit
load for the flexible solar array of the space station is a pressing problem during the

Impact Story: Roll-Out Solar Arrays

Roll-Out Solar Arrays (ROSA) are an alternative to existing solar array technologies.
These arrays are a compact design, more affordable, and offer autonomous
capabilities that can enhance a wide spectrum of scientific ...

MILSTAR'"s flexible substrate solar array: Lessons learned.

Many of the features of the design are related to the Solar Array Flight Experiment
(SAFE), flown on STS-41D in 1984. FSSA development has created a substantial
technology base for future flexible substrate solar arrays such as the array for the
Space Station Freedom.

On-orbit flight testing of the Roll-Out Solar Array

The ISS itself utilizes eight extremely large flexible solar arrays ... Spence, B.,
LaPointe, M., White, S., LaCorte, P., and S. Kiefer, International Space Station (ISS)
ROSA Solar Array Flight Experiment Mission and Results, 36th Annual Space Power
Workshop, 23-25 April 2018, Los Angeles.

Structural Analysis Methods for the Roll-Out Solar Array Flight ...

The Roll-Out Solar Array (ROSA) flight experiment was launched to the International
Space Station (ISS) on June 3rd, 2017. ROSA is an innovative, lightweight solar array
with a flexible substrate that makes use of the stored strain energy in its composite
structural members to provide deployment without the use of motors.

New Solar Array Design Saves Space

The team started with the design for the International Space Station''s solar arrays.
These are supported along a central boom, and the solar blankets fold into a ...

China's space lab module powered by huge, flexible solar panels

BEIJING, Aug. 15 (Xinhua) -- The China Manned Space Agency (CMSA) has revealed
that the first lab module of China''s space station is being powered by a "pair of
wings" composed of huge, flexible solar arrays. The Wentian module, a structure
about the size of a Beijing subway car, was flung into space and later docked with the
combination of ...

Space Station Freedom Solar Array Design Development
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SPACE STATION FREEDOM SOLAR ARRAY DESIGN DEVELOPMENT Cindy Winslow and
Kevin Bilger Lockheed Missiles & Space Co., Inc P.O. Box 3504 Sunnyvale, California

94088-3504 ... Company, Inc. (LMSC) on the flexible solar array. The trade study and
development areas being investigated include solar cell module size, solar cell weld

pads, panel stiffener ...

Structural Design, Analysis of Large-Area Flexible Solar Array for ...

Large-area flexible roll-out solar array system has huge application potential in space
structure especially for the Space Solar Power System (SSPS) due to the advantages
of the lightweight, high ...

Roll Out Solar Array

ISS roll out solar arrays being made in the Space Station Processing Facility at KSC.
NASA tested the ROSA technology in vacuum chambers on Earth throughout the
2010s and, satisfied by the promising results, commenced to test it in space on June
18 of 2017. ROSA launched aboard SpaceX CRS-11 on 3 June. Over the weekend of
June 17-18, 2017, engineers on the ...

NASA Tests Flexible Roll-Out Solar Array on Space Station ...

The Roll Out Solar Array (ROSA) is incredibly lightweight and flexible, meaning that it
can easily be packed into a rocket for launch. ROSA is a collaboration between
NASA''s Space Technology ...

IAC-19-C3.4.1x49723

Il at a lower cost. One such example of a new flexible blanket architecture is the Roll-
Out Solar Array (ROSA) developed by Deployable Space Systems Inc. (DSS). ROSA is
an unfurlable ...

Milstar''s flexible-substrate solar array: Lessons learned

The Flexible Substrate Solar Array (FSSA) is an evolutionary development of the
lightweight, flexible substrate design pioneered during the seventies. Many of the
features of the design are related to the Solar Array Flight Experiment (SAFE), flown
on STS-41D in 1984. FSSA development has created a substantial technology base for
future flexible substrate solar ...

Structural Design, Analysis of Large-Area Flexible Solar Array for ...

of Large-Area Flexible Solar Array for Space Solar Power Station Li Qin, Yulei Fu, Chao
Xie, Xiao Wei, Biao Yan, Zhengai Cheng, and Hanfeng Yin Abstract Large-area flexible
roll-out solar array system has huge application poten-tial in space structure
especially for the Space Solar Power System (SSPS) due to the

Deployment dynamics of large-scale flexible solar arrays
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In this paper, deployment dynamics of large-scale flexible solar arrays are
investigated. The adopted solar array system is introduced first, including system
configuration, the tension control mechanism (TCM), guy-wire and joint damper
between sub-panels.

Redwire''s Innovative Solar Array ...

Demonstrated on the International Space Station (ISS) in 2017, ROSA is the highly
successful offspring of significant technology development and commercial infusion

Development of New Solar Array Concepts for Space ...

International Space Station electric power system during station assembly. In: IECEC
96. Proceedings of the 31st Intersociety Energy Conversion Engineering Conference.
IEEE, ... *For flexible solar array designs different polymer thin-films are used,
polyimides (e.g. Kapton), polyester (e.g. Mylar), fluoropolymers (e.g. FEP)
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