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Why do we need It?

Quench events are inevitable during the testing, so it is
very important to make the magnet tests possible with
different setups. It gives more options for designers,
because all the solenoid parameters could be changed.
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Material Properties

o Specific Heat
 Thermal Conductivity
» Specific Resistance

e Critical Surface of NbTi

T (K) 2 4 6 10 20 50 80 100 200 300
MG10) | 0.03 0.057 | 0.082 | 0.12 0.17 0.24 0.3 0.32 0.45 0.65
10
g
% 10° i &
£
L] % o
& o,
S a
102 1] = 1 I2 3
| 10 10 10 10
E T
you =0011 Sk A0 =2960 kafm*3
Aru=0000744  JiKndikg epCu300 =3.454.10°  JKimn3
| epCulow(T) = {4Cu-p0u-T 4 Bou-pCu T2
epCu(T) = n JK/mA3
{cpCuEEIEI) * {cpCulDW(Tj)

August 24, 2006

10

Stepan Obraztsov




Specific resistance

17 444 thoCu T,0.10
M(Ty = LT (1) thoCur T,1)
(jn}ﬁ'us el T,7.5) /
1445107 ¢y e M Lo //
169107 16010°%. O e -
p(T) == +pI(T) + 04531 £
RER RRR-p1(T) + 169107 .

ACT,E) :=1c.g(1.553-1n'3-i)
#2(T)

o T, B i=-2662 + 03162-ACT,B) + 06220-A¢T, ) - 0.1839-4¢T, B)” + 001827 A¢T, By}

thoCu( T, B) = p2(Ty -1 + 10% T}

August 24, 2006 Stepan Obraztsov



Critical Surface Parameterization
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Coll Parameters

NumLayers = 25

NumTurns = 100-200

Strand dimensions: ws=1mm
hs=1mm

Imax = 350A

L=0.16 H
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Magnetic field

Input from file
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Cycling

Material Coil Properties
Properties Magnetic field
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Initial current shape 10

v

Initial temperature matrix

v

Initial critical temperature matrix

v

Fort

di= - I*Rcoil/L*dt

j=L4dl ‘\

For each turn and layer

Calculate dT (i,))

T (i)

< {} > Terit (i)

If T(i,j)>Tcrit(i,)
Rcoil=rhoCu*I/S
dW = |"2*Rcoil

v

Critical temperature matrix

Tcrit
v

T=T+ dW/(cpCu(T)*m) + A(T)*dT*S/(t*cpCu(T))




Critical Temperature
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What is not yet done

 GUI — Graphic User Interface

e Cycling optimization — it runs so slowly!
 Movie support

 Program documentation not finished

« Still problems with Coll Resistance — If dt
IS not enough small, dT gets crazy values

e Automatic choice of dt
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