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Test Validation of the Repair to the Space Station Solar Alpha Rotary Joint Curtis Allmon*, Will Wilkinson*

and Stu Loewenthal* Abstract The Solar Array Alpha Joint Lubrication Interval Test (SARJ LITE) test rig

was built as a method to evaluate the performance of the grease repair on the Starboard SARJ of the

International Space Station (ISS).

The solar cell assembly presented in Fig. 1 consists of various materials with dissimilar properties. The

geometric model is built and assigned the component materials. The Sn-3.8Ag-0.7Cu solder material property

is used in the solar cell assembly model. Other material properties used in the geometric model include

A space-based solar power station is based on a modular design, where a large number of solar modules are

assembled by robots in orbit. Transporting all these elements into space is difficult ...

The spacecraft will be powered by two fold out solar array wings, each of 32 m 2 and containing five rigid

panels (2.25&#215;2.75 m), with specially designed silicon Hi-Eta solar cells for low-intensity and

low-temperature operations. The solar array will have maximum power point tracking. The power

requirements at 5.2 AU, maximum sun distance with a solar intensity of ...

This special issue is dedicated to the field of Space Solar Power Station (SSPS). Proposed by the American

scientist Peter Glaser, SSPS is a grand idea to build an extra-large solar power station on the Earth orbit and to

transmit electricity to the surface ground wirelessly, such as through microwaves. ... space high-efficiency

solar cells ...

ize the module indexing of the Chinese space station. This will provide important hardware and technical

support for the orbiting operation of the Chinese Space Station. For the assembly of large-scale structures in

space, China proposes the concept of multirobot on-orbit assembly antenna as shown in Figure 3(b). The large

arm is equipped

In-space assembly (ISA) technologies can effectively adapt to the assembly of large space structures, improve

spacecraft performance, and reduce operating costs. In this ...

4 Solar Cells Used in Space 4.1 Solar Cells in Space Missions. The first solar-powered satellite, Vanguard 1

was launched into space by the United States, on 17 March 1958. In this case, the energy was supplied by

single-crystal Si-based SCs (providing a total power of about 1 Watt with PCE = 10% at 28 &#176;C).

It was during this time that Russel Ohl of Bell Labs patented his new method for ... this period saw a host of

other improvements to space solar cells such as the first use ... .J. Metcalf, G.M. Shannon, R.C. Hill, C.-Y. Lu,

Performance of International Space Station electric power system during station assembly, in: Proc. 31st

Intersociety ...
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The following workflow is generated using the genetic algorithm optimization method to calculate the best

assembly sequence and using the improved artificial potential ...

This document reviews the current and future technologies for power generation, storage, and distribution in

spacecraft. It covers topics such as solar cells, ...

ISS Solar Arrays: Overview 5 Solar Array Wing (SAW): o There are 32,800 solar cells total on the ISS Solar

Array Wing, assembled into 164 solar panels. o Largest ever space array to convert solar energy into electrical

power o 8 Solar Array Wings on space station (2 per PV module) o Nominal electrical power output ~ 31 kW

per Solar ...

The Space Solar Power System [1,2,3] (SSPS) is a space-ground integrated system that converts solar energy

into electrical energy on the geosynchronous orbit (GEO orbit).The energy will be transmitted to the ground

through laser or microwave for ground use. Large-area flexible roll-out solar array system [4,5,6,7] has huge

application potential in space ...

DOI: 10.1016/J.ACTAASTRO.2016.08.019 Corpus ID: 114059522; In-orbit assembly mission for the Space

Solar Power Station @article{Zhengai2016InorbitAM, title={In-orbit assembly mission for the Space Solar

Power Station}, author={Chen Zheng-ai and Xinbin Hou and Xinghua Zhang and Lu Zhou and Jifeng Guo

and Chunlin Song}, journal={Acta Astronautica}, year={2016}, ...

This report evaluates the benefits, challenges, and options for NASA to engage with space-based solar power

(SBSP), a technology that collects solar energy in space and transmits it to Earth. ...

oDescribe some of the U.S. Space Station equipment and tools that are used during an EVA oExtravehicular

Mobility Unit (EMU) ... Compartment 1 (DC-1) oEVA Tools &  Equipment oOutline the methods and

procedures of EVA Preparation, EVA, and Post-EVA operations oDescribe the Russian spacesuit used to

perform an EVA ... o Space Suit ...

Assembly (IEA), which houses all of the electronics, batteries, and thermal control system for each

independent module. The wings on each side of the center mast contain 82 strings of silicon solar cells,

flexible printed circuits, and bypass diodes. Each solar cell assembly consists of an 8-cm square photovoltaic

ceil protected on the sun ...

AZUR SPACE has already delivered over 1.5 million triple-junction GaAs solar cells to a wide range of

customers. In addition to our standard solar cells, AZUR SPACE offers various possibilities of customized

products on individual requirements. Quadruple Junction Solar Cell 4G32C-Advanced &gt; Data Sheet (HNR

0005979-01-01) (8 x 4 cm) Triple ...
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On-orbit assembly strategies are proposed for an orb-shaped solar array which forms the main structure of a

space solar power station.A dynamic model for the structural vibration under the influence of the gravity

gradient is proposed by combining the Tschauner-Hempel equation and a finite element model of an elastic

beam. The motion of the robot, used ...

This paper reviews cost effective technologies for Space Based Solar Power, orbital parameters which will

affect on launching cost and efficiency and use of traditional Japan''s design method i.e ...

The germanium (Ge) substrate occupies the majority thickness of the multilayer structure of the solar cells. 1,

2 For the intrinsic brittleness, there exist unavoidable defects such as dark spots and even small cracks during

the manufacturing and assembly processes of space solar cells, which have a great impact on their operations.

This manual assembly will not be possible in a space environment. To enable solar array assembly in space,

PAPA leverages robotic automation to distill the traditional assembly method into four fully automated steps:

applying adhesive to block substrate, placing the solar cells using a vacuum tool attached to a universal robotic

arm, printing ...

ure 2(a) depicts the Space Station Solar Array and an exploded view of the lay-ers that make up a solar cell

assembly. Figure 2(b) depicts the cross section of the blanket assembly and the solar cell assembly. Figure 3

depicts the cut-away detail of the solar cell assembly at the junction holes. As can be seen

It can be seen that the space on-orbit assembly task can be completed by space robots and astronauts in

collaboration. Although manual assembly by astronauts has proven to be an effective method for constructing

space structures [], this method has many limitations.For example, if the spatial structure to be assembled is

very large, thousands of assembly parts ...

There is less real estate to be allocated to solar cells, designated radiator area, and/or viewports required for

science instruments. Limited volume: There is less space for electronic components, science instruments, and

thermal control hardware. Components can be more thermally coupled and it can be harder to isolate different

thermal zones.

"The project goal is to increase the technology readiness level for the modular robot, autonomous in-space

assembly, and develop a robotic prototype for ground testing." James Neilan, principal investigator. Using the

example of a solar array farm on the lunar surface, current technology would be to use deployable assets.

Space-based solar power has recently gained significant traction within government and industry as a potential

source of renewable energy. Many of the proposed concepts for space-based solar power missions have

outlined a need for robotic on-orbit assembly of the large structures required for power collection and

beaming. Various advances ...
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5. How it would differ o SBSP would differ from current solar collection methods in that the means used to

collect energy would reside on an orbiting satellite instead of on Earth''s surface. o Higher collection rate and a

...

When the station is in sunlight, about 60 percent of the electricity that the solar arrays generate is used to

charge the station''s batteries. At times, some or all of the solar arrays are in the shadow of Earth or the shadow

of part of the station. The on-board batteries power the station during this time.

OverviewSolar array wingBatteriesPower management and distributionStation to shuttle power transfer

systemExternal linksThe electrical system of the International Space Station is a critical part of the

International Space Station (ISS) as it allows the operation of essential life-support systems, safe operation of

the station, operation of science equipment, as well as improving crew comfort. The ISS electrical system uses

solar cells to directly convert sunlight to electricity. Large numbers of cells are assembled i...

Each solar cell assembly consists of an 8-cm square photovoltaic ceil protected on the sun-facing side by a

thin cover glass. The ceils have a nominal efficiency of 14.5%, though it is better at ...

Current standard PVA for space applications is an assembly of cells protected by coverglass, so-called CIC

(Coverglass Interconnected Cell) or SCA (Solar Cell Assembly), which is attached using durable adhesives

and bondings agents to a rigid and lightweight structural substrate (aluminum honeycomb core) and

carbon-reinforced composites, as ...

pad solar cells allow one weld per cell per assembly. However, if redundancy is built into the cell and the

flexible circuit. a rework can be made based on the failure mode. Possible failure modes include poor contacts

due to bad weld joints, cracked ''or broken cells in a module assembly, and cracked cells in a panel assembly.

5. How it would differ o SBSP would differ from current solar collection methods in that the means used to

collect energy would reside on an orbiting satellite instead of on Earth''s surface. o Higher collection rate and a

longer collection period due to the lack of a diffusing atmosphere and nighttime in space Solar Intensity 1,366

W/m2 No Night Min Weather Solar ...

At present, adhesive coating is by far the most widely used technique in the space panel manufacturing. The

automatic process level is essential for improving the quality and efficiency of the space solar cell array

assembly. In this study, the surface coating model for adhesive dispensing on the space solar cells is obtained,

which describes the relationship ...

HDST = high definition space telescope ISA = in-space assembly ISRU = in-situ resource utilization ISS =

international space station JWST = James Webb space telescope SEP = solar electric propulsion TA =

technology area I. Introduction Government and commercial spacecraft have developed into high performance

systems over the past four decades.
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Deployable Space Systems, Santa Barbara CA 93111 and Jeremy A. Banik3 Air Force Research Laboratory,

Space Vehicles Directorate, Kirtland AFB, NM 87117 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
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