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Energy Storage

Energy Conversion

Energy Dissipation

Electrochemical

* Batteries
xElectrochemical capacitors
Electrical

x Dielectric capacitors
Chemical

*x Explosives and propellants
Magnetic

x superconducting coils

Magnetic Conversion
x Magnetic Refrigeration
Thermoelectrics

*x Thermoelectric Moduls
Fuel Cell

* Electrode / Electrolyte
Photovoltaics
Microturbine

Lightweight Armor Materials
x Slft Fabric-Fragmentation

* Hard-Faced Protection
x Transparence Protection
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o How Magnetic Refrigeration Works:
= Magnetocaloric Effect

Apply magnetic field
spins align
o AQIR| | temperature increases

A M OF PN

B~0 B

Remove magnetic field :

o AQIR| || @l spins randomize
temperature decreases
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(A— B) (|-|0 — H1) ON OFF
(2) T X} A

B —0C) (H — H) OFF OFF
(3) S2 4% a4

(C—D) (H.— 0) OFF ON
(4) oA X5t s

(Di n) (0 — H) OFF OFF
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DyEr-Ak 20 (5T, 50K) =2y
Gcd 4 (15T, 300K) - G| = 112%(300k)
Gok(Si:Ge-)AIGd 15 (5T, 280K) 90 (273K) 120emu/g (5T, 218K)
Gak(SiGe:)Gd 7 (5T, 295K) 40 (295K) T0emu/g (5T, 280K)
Geb(SiGe:) 15 (5T, 280K) 30 (295K) -
Geb( Siz-GerGan) 9 (5T, 280K) 45 (280K) 90emu/g (5T, 298K)
(GaErNIA 10 (5T, 60K) 9 J/moal + K (60K) -
GaNix 4 (4T, 100K) - -
GdeYas 11 (7T, 230K) 1)/kg - K (230K) -
LaFerSi 59 (5T, 248K) - -
Oxide System
Lau:CauMnOs 5 (15T, 230K) -
LausCausTinMnOs 4.(21, 250K) -
LaoesEro0sCanMNnOs 2.7 (18T, 180K) -
MgFe.O, - - 18emu/g - G (0.1T, 250K)
Ld: - 35r - 3Mn0s 75 (5T, 258K) -
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