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Introduction Wesem Suizsta

Magneto-Caloric effect is a relation between magnetisation and
temperature .

Possibles applications:

* Magnetic cooling

* Magnetic heat pump

» Magnetic power generation

* Medecine (hyperthermal electromagnetic therapy)
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The MC effect for cooling or heating
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MC effect for power generation
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Maxwell equations

dU =dQ+dW
Maxwell equations
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Analogy with
vapour
compression
processes

Application on
magnetism

Kelvin force

Kelvin force ~ -

AW = —A(pv) = —(p@v@ — pOy®)

dw*™ = —d(pv)

dW,* = F -ds = pAds = —pdV + = dw*™" =d(pv) - pdv = vdp
dwl(tech) — _(dwl(abs) _ dwl(ext))

dwl(abs) = _,Uod (Ho M)
dwl(ext) _ _,uo H_O)dm — dwl(teCh) — ,Uo MdH_O)

(tech) __ (abs) (ext)
dw, ™ = —(dw,™ —dw;™)

F =it > MVHGAV,




Kelvin force ||
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Integration and with packing factor y:
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Heaviside’s and Dirac’s distribution

Important areas: entrance (®=0) and exit (P=1)
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Force density: f,=wLH,, [M,(r,0)-M,(r, 7)]




Torque and mechanical work
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Work over one turn
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Power generator and cooling machine
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Power generator: Cooling machine:
Movement due to Torque is opposed to the
torque movement
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Former ideas

N. Tesla, Pyromagneto-electric generator,
US patent 428,057, May 18, 1890.




Former ideas

T.A. Edison, Pyromagnetic generator,
US patent 476, 983 June 14, 1892
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Why would it work now??

MGOe kJ/m3
_ 50 - 400
Magnets over time: Strenght i
of the magnets (left) and kOe MA/m
e . . 40 |— 60
coercitiv force/field (right) Sy B b _ e
h::iln:r.uo Fa Il'.'lul_ e 50— 4
National Materials gL : RECo,
Advisory Board, Report EF meco;—d 200 40|~ i 7
NMAB-426 on 2 ) 2 [
. . 20 - 30 [Em,(Co, Fe, ™), 7
Magnetic Materials, 1985. o e g
Alnicos F =1 100 20— MNd-Fe-B —
10 —
- -.- 1
10 — Ferrites |
"~ Steals o _ Alnicos
¢ _‘_’}_rﬂ;.ms = Sleals |
01 “’ 1 0 0 J—*'l- — L 0
19001920 19401960 1980 19001920 19401960 1980
Year Year




)

il
'
University of Apphed Scier

Hes so

= {r,c':
L WA

Another magnetic wheel

The Palmy’s wheel

Magnetic force
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Palmy’'s wheel

Experiment: Claudio
Palmy, Swiss Alpine
Institute, Stugl/Stuls,
Switzerland

C. Palmy, A new thermo-
magnetic wheel, Eur. J. Phys.

27,1289-1297, 2006.
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I LATEST NEWS

Experiment of Magnetic Cooling
Workshop in Vienna

The Magnetic Cooling Working Party website offers you new opportunities. You can now give the title of your last
article or even upload it on the site as well as you can propose a link to your own website. Register Now

WELCOME TO THE
MAGNETIC COOLING WORKING PARTY WEBSITE
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Thank you for your attention
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