
BATTERIES FOR SPACE APPLICATIONS
MOZAMBIQUE

What batteries are used in space? The primary batteries used for space

applications include Ag Zn, Li-SO 2, Li-SOCl 2, Li-BC X, Li-CFx, and

secondary rechargeable batteries are Ag Zn Ni Cd, Ni H 2, and Li-ion. In

these battery systems, the Ag Zn battery was used in the early days of

space missions such as the Russian spacecraft a??Sputnika?? and the

US spacecraft a??Ranger 3a?? .

Which rechargeable batteries are used in space missions? The utilization

of rechargeable batteries such as silvera??zinc (Ag

Zn),nickela??cadmium (Ni Cd),nickela??hydrogen (Ni H 2),and lithium-ion

(Li-ion)have been increasing in space missions ,as shown in Table 8.

Table 8. Battery chemistry deployed in different space missions.

Why are lithium ion batteries used in space missions? Lithium-ion battery

for space application Li-ion batteries (LIBs) are presently being used for

these missions because they are compact,lightweight(50 % weight

reduction can be possible over Ni H 2),and have much lower thermal

dissipation. Also,LIBs have matured technology and are used in many

consumer products.

How to choose a battery system for a spacecraft? The selection of any

battery system for the spacecraft application mainly depends on its

specific (Wh/kg) and volumetric energy density (Wh/L) at a greater DOD

and also the cycle numbers and calendar life of the battery. Sealed

lead-acid batteries were mostly used for small satellites and experimental

satellites.

How long does a space battery last? We are a pioneer in lithium-ion

batteries for space applications and offer advanced battery solutions with

very long shelf-life (up to 20 years). As no two space missions are the

same,so no two space-application batteries are. Saft knows this and

always works with customers to design a solution for their specific space

needs.
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Can Li-based batteries be used in space exploration? Space operations

and all the electronics,scientific equipment,and communications largely

depend on the onboard battery power. Li-based primary batteries with

high specific energy displays promise to be used as a power source in

deep space exploration missionsunder extreme operating conditions.

In space applications where service life takes precedence over mass and

volume constraints, the utilization of nickel-hydrogen chemistry is

prevalent, however, Liion batteries are currently 

We are a pioneer in lithium-ion batteries for space applications and offer

advanced battery solutions with very long shelf-life (up to 20 years). As no

two space missions are the same, so a?|

This article is an excerpt from ESA SPCD 2022 paper entitled

"Supercapacitors for space applications: trends and opportunities" written

by Geraldine Palissat, Leo Farhat from ESA ESTEC and Joaquin Jose

Jimenez Carreira, HE Space presented during the 4th ESA SPCD

conference at ESA ESTEC, The Netherlands 11-14th October 2022.

Published under ESA a?|

The primary batteries used for space applications include Ag Zn, Li-SO 2,

Li-SOCl 2, Li-BC X, Li-CFx, and secondary rechargeable batteries are Ag

Zn Ni Cd, Ni H 2, and Li-ion. In these battery systems, the Ag Zn battery

was used in the early days of space missions such as the Russian

spacecraft "Sputnik" and the US spacecraft "Ranger 3 
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Thermo-electrochemical analysis of lithium ion batteries for space

applications using Thermal Desktop. J. Power Sources, 269 (2014), pp.

486-497. View PDF View article View in Scopus Google Scholar [16]

National Transportation Safety Board. Interim Factural Report

DCA13IA047. NTSB, Washington (2014)

EnerSys is the leading global supplier of lithium-ion batteries for space

applications where space heritage, innovation, and a proven delivery track

record come together to produce market-leading batteries. Our ABSL

batteries were a?|

Applications Li-ion batteries are rechargeable (secondary) batteries.

Secondary batteries are used as energy-storage devices, generally

connected to and charged by a prime energy source, delivering their

energy to the load on demand. Secondary batteries are also used in a?|

We develop & manufacture battery packs for space energy storage with

improved energy density & weight reduction. LANZO is a spin-off of

CIDETEC Energy Storage, a leading European R& D Center specializing

in the generation of a?|

High-Power Density Thermal Batteries for Space and Defense

Applications Eric Scherzberg Advanced Thermal Batteries, Inc. 1231

Independence Way Westminster, MD 21074 Eric.Scherzberg@atb-inc /

1-443-821-7929 Abstract The ASB Group's LAN anode has been utilized

for thermal batteries used in space and defense applications requiring
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SMC-S-017 (2008) Lithium-Ion Battery for Spacecraft Applications 5a.

CONTRACT NUMBER 5b. GRANT NUMBER 5c. PROGRAM ELEMENT

NUMBER 6. AUTHOR(S) 5d. PROJECT NUMBER 5e. TASK NUMBER 

Unmanned Spacecraft Standard1 or the Space Battery Standard,6 this

document shall take precedence with regards to any battery-specific

definition or requirement. a?|

ABSLa?c batteries are the world's leading range of Lithium-ion (Li-ion)

batteries for space applications. ABSL batteries undergo stringent design,

structural and thermal analysis to ensure that their performance meets

and exceeds the a?|

Lithium-Ion Battery Standards for Spacecraft Applications 30 June 2007

Prepared by V. J. ANG Electronics and Photonics Laboratory Laboratory

Operations Prepared for SPACE AND MISSILE SYSTEMS CENTER AIR

FORCE SPACE COMMAND 483 N. Aviation Blvd. El Segundo, CA

90245-2808 Contract No. FA8802-04-C-0001 Systems Planning and a?|

Guidelines on Lithium-ion Battery Use in Space Applications This

guideline discusses a standard approach for defining, determining, and

addressing safety, handling, and qualification standards for lithium-ion

(Li-Ion) batteries to help the implementation of the technology in

aerospace applications. Information from a variety of other sources

relating to Li-ion batteries and their a?|

EaglePicher also has a legacy of lithium-ion cells and batteries in a range

of space applications including GPS III, Mars Exploration Rovers (MER)

Spirit, Opportunity and Perseverance (Exhibit 1), and the Juno mission a?|
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We are a supplier of batteries for space, providing energy storage

solutions for space missions.  Selection of batteries for space applications.

03. Design; structural, thermal and electrical analysis (bms) to meet the

requirements. 04. Design, simulation, integration, qualification of battery

packs. 05. Lifetime prediction analysis.

Space grade cells and development for high performance battery systems

for launchers and rovers. EAS is not only offering heritage space grade

cells but is also active in designing and building space grade battery

solutions, meeting all requirements as to the quality of the design, testing

and production process including documentation, often overachieving

product quality a?|

Space applications a?? especially in LEO with its aggressive cycling

requirements a?? need robust, reliable and safe battery technologies that

maintain performance in harsh environments. Saft has developed LTO

prototype batteries in pouch a?|

Batteries required for space applications must withstand shock, vibration,

and acceleration and is capable of operating in a hard vacuum. Batteries

should also provide maximum electrical energy in minimum volume and

weight. Long active shelf life up to 10 years and 30,000 life cycles are the

driver of planetary probes. Some planetary missions 

Interplanetary missions require rechargeable batteries with unique

performance characteristics: high specific energy, wide operating

temperatures, demonstrated reliability, and safety. Li-ion batteries are fast

becoming the most common energy storage solution for these missions,

as they are able to meet the more demanding technical specifications

without being a?|
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Lithium Ion Batteries for Space. We design and assemble batteries using

large Li-ion cells, which provide higher energy levels and longer cycle life

at a lower weight and in smaller volumes than Ni-Cd or Ni-H2 batteries.

EaglePicher boasts state-of-the-art Li-ion research and manufacturing

facilities, and we have received multiple research 

ABSL Space Batteries EnerSys is the leading global supplier of lithium-ion

batteries for space applications where space heritage, innovation, and a

proven delivery track record come together to produce market-leading

batteries.

Safety concerns are a primary reason Li-ion batteries are not solely relied

on in automotive, railway, space and aerospace industries [4] spite the

numerous benefits associated with Li-ion batteries, thermal related safety

concerns remain a challenge towards the complete reliance on this class

of battery (e.g. overheating, off gassing, thermal runaway and a?|

This paper presents an overview of the thermal battery specifications and

its possible use for space applications. Flight-proven applications or

accessible with the current technology are presented. Historically limited

to single use and short durations, recent developments show encouraging

results for extending this technology: Capacities for postponing launches

or for a?|

Applications Li-ion batteries are rechargeable (secondary) batteries.

Secondary batteries are used as energy-storage devices, generally

connected to and charged by a prime energy source, a?|
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Batteries are used on spacecraft as a means of power storage. Primary

batteries contain all their usable energy when assembled and can only be

discharged. Secondary batteries can be recharged from some other

energy source, such as solar panels or radioisotope-based power (), and

can deliver power during periods when the space vehicle is out of direct

sunlight.

Thermal Batteries. We offer the broadest range of electrochemistries for

thermal applications, and we have the expertise to develop new and

customized thermal battery designs to your requirements. Li-CFx Cells

and Batteries. EaglePicher a?|

The performance of two 28 volt, 25 ampere-hour lithium-ion batteries is

being evaluated under low-Earth-orbit mission profiles for satellite and

orbiter applications. These space flight-qualified 

High efficiency batteries for space applications Status todayEuropean

launcher industry is moving into the advancement of electrification of

equipment (e.g. valves, pumps). The peak power consumption and/or the

mission duration of those equipment's drive the battery design and

consequently the structural mass. Trade-offs to simplify functional

architectures (e.g. for a?|

ESA's space power experts congratulate the winners of this year's Nobel

Prize for Chemistry, for their invention of lithium-ion batteries. These

energy-dense, long-lasting and rechargeable batteries have revolutionised

the modern world, found in everything from smartphones to laptops to

cars. They have had the same revolutionary effect in space.
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EaglePicher also has a legacy of lithium-ion cells and batteries in a range

of space applications including GPS III, Mars Exploration Rovers (MER)

Spirit, Opportunity and Perseverance (Exhibit 1), and the Juno mission

exploring Jupiter at the greatest distance from Earth a lithium-ion system

has traveled. All of these missions are supported 

+ EaglePicher has an extensive heritage in space applications + Over 2

Billion Cell-hours operating in space, Over 14 years operational on Mars +

Deep knowledge-base on how to design for long endurance, high

reliability missions + Shift in space markets to smaller/lower cost systems

driving need for more flexible, lower cost battery systems

Guidelines on Lithium-ion Battery Use in Space Applications This

guideline discusses a standard approach for defining, determining, and

addressing safety, handling, and qualification standards for lithium-ion

(Li-Ion) batteries to help the implementation of the technology in

aerospace applications. Information from a variety of other sources

relating to Li a?|
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