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Wendelstein

Geometry and simulation specifications X

------------- Transport parameters -------------

. . . . . PSOL(W) ne_aver(cmxx3) Te_aver(eV) Chi(cmxx2/s)
« EMCS3-lite was used for simulation, settings as follows: A g

« Number of particles used was 100 000, as samples with 1 000 000 particles brought very
similar/ same results

« The colour-scale spans from 0 to 10 MW/m2:

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Wendelstein

Geometry and simulation specifications X

« To avoid hot spots and shadowing effects, a smoothened version of the current divertor-
geometry was used

« Smoothend means that a few (3) leading edges or ripples were planed

« As an example, the TM6h/TM7h transition’s original geometry (left) and planed geometry
(right):

/
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Changes in heat load pattern with Itor = 0 and varied beta

Wendelstein

AR

Standard, Itor = 0 kA: with increasing beta, loads on the vertical target develop into a strike
line, while low heat loads spread over a larger area on the horizontal targets. For Beta >2,69 %

a second strikeline appears on TMh. Loads appear on the outer baffle.

High lota, Itor = 0 KA: Very little change. With increasing beta the strike line on TMh gets

slightly narrower and heat loads concentrate on a smaller area.

High Mirror, Itor = 0 kA: with increasing beta the strike line on TMv gets less pronounced and

heat loads gradually move towards TMh. At Beta = 3 % a second, weakly pronounced strikeline

appears on the outer half of TMh.
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Originalgeometrie, Standard, Beta = 0 %, Itor = 0 kA
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Originalgeometrie, Standard, Beta = 0 %, Itor = 0 kA N
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Originalgeometrie, Standard, Beta = 0 %, Itor = 0 kA N

a ' i ‘ "
\‘“\H el 'b'nU

a -.-t-
‘¥ ‘ q!" "l. ) " 41
‘.’

DIVERTOR ENGINEERING MEETING 7

.-2--.. ¥




Originalgeometrie, Standard, Beta = 0,65 %, Itor = 0 kA

fieldn_altern181x181x96.w7x.1000_ 1000 1000 1000 +0000 +0000.01.04m
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Originalgeometrie, Standard, Beta = 0,65 %, Itor = 0 kA
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Originalgeometrie, Standard, Beta = 0,65 %, Itor = 0 kA

fieldn_altern181x181x96.w7x.1000_1000_ 1000 1000 +0000_+0000.01.04m
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Originalgeometrie, Standard, Beta = 1,32 %, Itor = 0 kA

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 +0000 +0000.01.08m
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Originalgeometrie, Standard, Beta = 1,32 %, Itor = 0 kA
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Originalgeometrie, Standard, Beta = 1,32 %, Itor = 0 kA
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Originalgeometrie, Standard, Beta = 2,00 %, Itor = 0 kA (?7??)

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 +0000_+0000.01.12m

DIVERTOR ENGINEERING MEETING

Wendelstein

AR

iT

14



Originalgeometrie, Standard, Beta = 2,00 %, Itor = 0 kA (?7??)

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 +0000_+0000.01.12m
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Originalgeometrie, Standard, Beta = 2,00 %, Itor = 0 kA (?7??)
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Originalgeometrie, Standard, Beta = 2,69 %, Itor = 0 kA

fieldn_altern181x181x96.w7x.1000_1000_1000_1000_+0000_+0000.01.16m
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Originalgeometrie, Standard, Beta = 2,69 %, Itor = 0 kA
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Originalgeometrie, Standard, Beta = 2,69 %, Itor = 0 kA £ X
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Wendelstein

Originalgeometrie, High lota, Beta = 0 %, Itor = 0 kA N
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Originalgeometrie, High lota, Beta = 0 %, Itor = 0 kA N
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Originalgeometrie, High lota, Beta = 0 %, Itor = 0 kA
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Originalgeometrie, High lota, Beta = 0 %, Itor = 0 kA N

i
TR,
by,
S
SR
Sl
‘.‘¢ K

ey
AT
o

*W W‘\x\
% RN
) N

i a;&\\ﬁt'i\‘}"t‘ !
A
: \%"'ﬂ:'i‘|b;"!“ﬁﬁgﬂik!

it

i
!

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 -0690 -0690.16.000

DIVERTOR ENGINEERING MEETING 23



Originalgeometrie, High lota, Beta = 0 %, Itor = 0 kA
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Originalgeometrie, High lota, Beta = 0 %, Itor = 0 kA
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Originalgeometrie, High lota, Beta = 0,8 %, Itor = 0 KA
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Originalgeometrie, High lota, Beta = 0,8 %, Itor = 0 kA £ X
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Originalgeometrie, High lota, Beta = 0,8 %, Itor = 0 KA
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Originalgeometrie, High lota, Beta = 1,2 %, Itor = 0 KA i
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Originalgeometrie, High lota, Beta = 1,2 %, Itor = 0 kA N
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Originalgeometrie, High lota, Beta = 1,2 %, Itor = 0 KA
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Originalgeometrie, High lota, Beta = 2,0 %, Itor = 0 kA N
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Originalgeometrie, High lota, Beta = 2,0 %, Itor = 0 kA N
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Originalgeometrie, High lota, Beta = 2,0 %, Itor = 0 KA
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Originalgeometrie, High lota, Beta = 2,4 %, Itor = 0 kA N
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Originalgeometrie, High lota, Beta = 2,4 %, Itor = 0 KA
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Originalgeometrie, High lota, Beta = 2,4 %, Itor = 0 KA
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Originalgeometrie, High Mirror, Beta = 0,0 %, Itor = 0 kA N
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Originalgeometrie, High Mirror, Beta = 0,0 %, Itor = 0 kA N
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Originalgeometrie, High Mirror, Beta = 0,0 %, Itor = 0 kA
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Originalgeometrie, High Mirror, Beta = 1,0 %, Itor = 0 kA
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Originalgeometrie, High Mirror, Beta = 1,0 %, Itor = 0 kA
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Originalgeometrie, High Mirror, Beta = 1,0 %, Itor = 0 kA

e ﬁ‘i‘én o :Eiﬁ sl

fieldn_altern181x181x96.w7x.0972_0926_0880 0852 +0000_ +0000.04.05ss

DIVERTOR ENGINEERING MEETING

\\\\\\\\\\\N ------- ?f{fg;"if’[”//// /////

Wendelstein

43



Originalgeometrie, High Mirror, Beta = 2,0 %, Itor = 0 kA
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Originalgeometrie, High Mirror, Beta = 2,0 %, Itor = 0 kA
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Originalgeometrie, High Mirror, Beta = 2,0 %, Itor = 0 kA
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Originalgeometrie, High Mirror, Beta = 3,0 %, Itor = 0 kA N
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Originalgeometrie, High Mirror, Beta = 3,0 %, Itor = 0 kA
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Originalgeometrie, High Mirror, Beta = 3,0 %, Itor = 0 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor =4 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor =4 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor = 4 kA £ X

s e

bl

A LAY AL KRN
- )
\it ah- 4 1

o (] ; 5;
o

‘ Adaat ‘  Sai il : T "3 " o
\\\ ‘ '% ".-"EEEE:-' . ~4§§ PR ? l///// s
s Lt ” - LT h Yk
) :i l‘" . 1“’ “55" " " al i!; 24}‘”’"_
- b
ﬁ‘,‘ “'..‘“"",_. ._‘\...‘.*:,.i #’V ik
._ .,",“" !":'_"\3

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 +0000_ +0000.01.01 +00400.xdr

f".’-_-'..i g/




Originalgeometrie, Standard, Beta = 0,16 %, Itor = 12 kA :
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Originalgeometrie, Standard, Beta = 0,16 %, Itor = 12 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor = 12 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor = 20 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor = 20 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor = 20 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor = -8 KA Y
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Originalgeometrie, Standard, Beta = 0,16 %, Itor = -8 KA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor = -8 KA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor =-20 kA Y
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Originalgeometrie, Standard, Beta = 0,16 %, Itor =-20 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor =-20 kA
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Wendelstein

Changes in heat load pattern with varied Itor X

Standard, Beta = 0,16%: with increasing Itor (positive) loads on the vertical target increase,
with increasing Itor (negative) loads on the vertical target decrease, strike line on horizontal
target shows increased load. In the range of -10 to -20kA the strike line on TMh moves towards
the pumping gap.

High lota, Beta = 0%: with increasing Itor (positive) loads on the vertical target decrease,
resulting in higher loads on the horizontal part, the strike line becomes slightly broader.

With increasing Itor (negative) a redistribution of the loads from the horizontal to the vertical
targets appears. Opposite to the standard configuration.

High Mirror, Beta = 0%: almost identical effects like in standard configuration.
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Wendelstein

Originalgeometrie, High lota, Beta = 0,0 %, Itor = 10 kA i
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Originalgeometrie, High lota, Beta = 0,0 %, Itor = 10 kA
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Originalgeometrie, High lota, Beta = 0,0 %, Itor = 10 kA
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Originalgeometrie, High lota, Beta = 0,0 %, Itor = 20 kA :
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Originalgeometrie, High lota, Beta = 0,0 %, Itor = 20 kA
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Originalgeometrie, High lota, Beta = 0,0 %, Itor = 20 kA
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Originalgeometrie, High lota, Beta = 0,0 %, Itor =-10 kA
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Originalgeometrie, High lota, Beta = 0,0 %, Itor =-10 kA
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Originalgeometrie, High lota, Beta = 0,0 %, Itor =-10 kA
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Wendelstein

Originalgeometrie, High lota, Beta = 0,0 %, Itor = -20 kA £ X
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Originalgeometrie, High lota, Beta = 0,0 %, Itor =-20 kA
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Originalgeometrie, High lota, Beta = 0,0 %, Itor =-20 kA
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Originalgeometrie, High Mirror, Beta = 0,0 %, Itor = 10 kA :
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Wendelstein

Originalgeometrie, High Mirror, Beta = 0,0 %, Itor = 10 kA Y
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Wendelstein

Originalgeometrie, High Mirror, Beta = 0,0 %, Itor = 10 kA Y
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Originalgeometrie, High Mirror, Beta = 0,0 %, Itor = 20 kA
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Originalgeometrie, High Mirror, Beta = 0,0 %, Itor = 20 kA :
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Wendelstein

Originalgeometrie, High Mirror, Beta = 0,0 %, Itor = 20 kA Y
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Originalgeometrie, High Mirror, Beta = 0,0 %, Itor =-10 kA

fieldn_altern181x181x96.w7x.0972_0926_0880_0852_+0000_+0000.04.0

DIVERTOR ENGINEERING MEETING

i
IIJ'I"A I
2L %

a i

Wendelstein

AR

84



Originalgeometrie, High Mirror, Beta = 0,0 %, Itor =-10 kA
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Originalgeometrie, High Mirror, Beta = 0,0 %, Itor =-10 kA
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Wendelstein

Originalgeometrie, High Mirror, Beta = 0,0 %, Itor =-20 kA (gegen den Trend) Y
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Originalgeometrie, High Mirror, Beta = 0,0 %, Itor =-20 kA
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Wendelstein

Originalgeometrie, High Mirror, Beta = 0,0 %, Itor =-20 kA Y
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Wendelstein

Changes in heat load pattern with Itor = +10 kA and varied beta |/

Standard, Itor = 12 kA: with increasing beta, the heat load on TMv decreases and the load on
TMh increases. For beta > 2% a second strike line on the outside of TMh appears.

Standard, Itor =-12 kA: with increasing beta, the heat load on TMv increases slightly,
otherwise almost no changes

High lota, Itor = 10 kA: almost no change.
-10 kA: two out of four simulations failed.

High lota, Itor

High Mirror: Very similar to Standard

High Mirror, Itor = 10 kA: with increasing beta, the heat load on TMv decreases and the load on
TMh increases. On TMh, two strikelines develop. (Similar Standard)

High Mirror, Itor = -10 kA: with increasing beta, the heat load on TMv decreases slightly and
the loaded area on TMh increases. Two strikelines become visible on TMh.
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Originalgeometrie, Standard, Beta = 0,16 %, Itor = 12 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor = 12 kA
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Wendelstein

Originalgeometrie, Standard, Beta = 0,16 %, Itor = 12 kA Y
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Originalgeometrie, Standard, Beta = 0,65 %, Itor = 12 kA
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Originalgeometrie, Standard, Beta = 0,65 %, Itor = 12 kA
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Originalgeometrie, Standard, Beta = 0,65 %, Itor = 12 kA
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Originalgeometrie, Standard, Beta = 1,32 %, Itor = 12 kA
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Originalgeometrie, Standard, Beta = 1,32 %, Itor = 12 kA
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Originalgeometrie, Standard, Beta = 1,32 %, Itor = 12 kA
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Originalgeometrie, Standard, Beta = 2,0 %, Itor = 12 kA
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Wendelstein

Originalgeometrie, Standard, Beta = 2,0 %, Itor = 12 kA Y
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Originalgeometrie, Standard, Beta = 2,0 %, Itor = 12 kA
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Wendelstein

Originalgeometrie, Standard, Beta = 2,69 %, Itor = 12 kA Y
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Originalgeometrie, Standard, Beta = 2,69 %, Itor = 12 kA
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Wendelstein

Originalgeometrie, Standard, Beta = 2,69 %, Itor = 12 kA Y
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Originalgeometrie, Standard, Beta = 0,16 %, Itor =-12 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor =-12 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor =-12 kA
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Originalgeometrie, Standard, Beta = 0,65 %, Itor =-12 kA
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Originalgeometrie, Standard, Beta = 0,65 %, Itor =-12 kA
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Wendelstein

Originalgeometrie, Standard, Beta = 0,65 %, Itor = -12 kA Y
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Originalgeometrie, Standard, Beta = 1,32 %, Itor =-12 kA

fieldn_altern181x181x96.w7x.1000_1000_ 1000 1000 +0000_ +0000.01.0

DIVERTOR ENGINEERING MEETING

Wendelstein

=201200.xdr

112



Originalgeometrie, Standard, Beta = 1,32 %, Itor =-12 kA
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Originalgeometrie, Standard, Beta = 1,32 %, Itor =-12 kA
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Originalgeometrie, Standard, Beta = 2,0 %, Itor = -12 KA
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Originalgeometrie, Standard, Beta = 2,0 %, Itor = -12 KA
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Wendelstein

Originalgeometrie, Standard, Beta = 2,0 %, Itor = -12 kA Y
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Originalgeometrie, Standard, Beta = 2,69 %, Itor =-12 kA
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Originalgeometrie, Standard, Beta = 2,69 %, Itor =-12 kA
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Originalgeometrie, Standard, Beta = 2,69 %, Itor =-12 kA
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Originalgeometrie, High lota, Beta = 0,8 %, Itor = 10 kA :
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Originalgeometrie, High lota, Beta = 0,8 %, Itor = 10 kA
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Originalgeometrie, High lota, Beta = 0,8 %, Itor = 10 kA
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Wendelstein

Originalgeometrie, High lota, Beta = 1,2 %, Itor = 10 kA N
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Originalgeometrie, High lota, Beta = 1,2 %, Itor = 10 kA
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Originalgeometrie, High lota, Beta = 1,2 %, Itor = 10 kA
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Originalgeometrie, High lota, Beta = 2,0 %, Itor = 10 kA
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Originalgeometrie, High lota, Beta = 2,0 %, Itor = 10 kA
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Originalgeometrie, High lota, Beta = 2,0 %, Itor = 10 kA
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Originalgeometrie, High lota, Beta = 2,4 %, Itor = 10 kA
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Originalgeometrie, High lota, Beta = 2,4 %, Itor = 10 kA
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Originalgeometrie, High lota, Beta = 2,4 %, Itor = 10 kA
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Wendelstein

Originalgeometrie, High lota, Beta = 0,8 %, Itor = -10 kA N
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Originalgeometrie, High lota, Beta = 0,8 %, Itor =-10 kA
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Originalgeometrie, High lota, Beta = 0,8 %, Itor =-10 kA
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Originalgeometrie, High lota, Beta = 1,2 %, Itor =-10 kA :
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Originalgeometrie, High lota, Beta = 1,2 %, Itor =-10 kA
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Originalgeometrie, High lota, Beta = 1,2 %, Itor =-10 kA
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Wendelstein

Originalgeometrie, High lota, Beta = 2,0 %, Itor =-10 kA
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Wendelstein

Originalgeometrie, High lota, Beta = 2,0 %, Itor =-10 kA N
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Originalgeometrie, High lota, Beta = 2,0 %, Itor =-10 kA

EMC3Iite-Log:
ERROR IN READ_GRID IN
MODULE GEOMETRY_PL
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Wendelstein

Originalgeometrie, High lota, Beta = 2,4 %, Itor =-10 kA
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Wendelstein

Originalgeometrie, High lota, Beta = 2,4 %, Itor =-10 kA N
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ERROR IN READ__
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Originalgeometrie, High lota, Beta = 2,4 %, Itor =-10 kA

EMC3Iite-Log:
ERROR IN READ_GRID IN
MODULE GEOMETRY_PL
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Originalgeometrie, High Mirror, Beta = 1,0 %, Itor = 10 kA

fieldn_altern181x181x96.w7x.0972_0926_0880_0852_+0000_+0000.04.05 -

DIVERTOR ENGINEERING MEETING

Wendelstein

Ss.xdr

145



Originalgeometrie, High Mirror, Beta = 1,0 %, Itor = 10 kA
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Originalgeometrie, High Mirror, Beta = 1,0 %, Itor = 10 kA
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Originalgeometrie, High Mirror, Beta = 2,0 %, Itor = 10 kA
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Originalgeometrie, High Mirror, Beta = 2,0 %, Itor = 10 kA
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Originalgeometrie, High Mirror, Beta = 2,0 %, Itor = 10 kA
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Originalgeometrie, High Mirror, Beta = 3,0 %, Itor = 10 kA
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Originalgeometrie, High Mirror, Beta = 3,0 %, Itor = 10 kA
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Wendelstein

Originalgeometrie, High Mirror, Beta = 3,0 %, Itor = 10 kA [
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Originalgeometrie, High Mirror, Beta = 1,0 %, Itor =-10 kA
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Originalgeometrie, High Mirror, Beta = 1,0 %, Itor =-10 kA
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Wendelstein

Originalgeometrie, High Mirror, Beta = 1,0 %, Itor = -10 kA [
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Originalgeometrie, High Mirror, Beta = 2,0 %, Itor =-10 kA
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Originalgeometrie, High Mirror, Beta = 2,0 %, Itor =-10 kA
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Wendelstein

Originalgeometrie, High Mirror, Beta = 2,0 %, Itor = -10 kA [
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Originalgeometrie, High Mirror, Beta = 3,0 %, Itor =-10 kA
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Originalgeometrie, High Mirror, Beta = 3,0 %, Itor =-10 kA
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Wendelstein

Originalgeometrie, High Mirror, Beta = 3,0 %, Itor = -10 kA [
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Wendelstein

Changes in heat load pattern with Itor = +20 kA and varied beta |/

Standard, Itor = 20/24 kA: with increasing beta, the heat load on TMv decreases and the load on TMh
increases. For beta > 2% a second strike line on the outside of TMh appears.

Standard, Itor = -20/-24 kA: with increasing beta, the heat load on TMv increases slightly, otherwise
almost no changes. With higher beta the strike line approaches the pumping gap.

The behaviour for both pos. and neg. Itor is very similar to the behaviour at Itor = £ 10 kA.

High lota, Itor = 20 kA: with increasing beta, the strike line gets almost unnoticeable narrower.

High lota, Itor = -20 kA: with increasing beta, the heat load patch on TMv decreases and the strike
line becomes slightly larger (first longer, then thicker).

High Mirror: Very similar to Standard

High Mirror, Itor = 20 kA: with increasing beta, the heat load on TMv gradually decreases and the
load on TMh increases.

High Mirror, Itor = -20 kKA: with increasing beta, the heat load on TMv decreases slightly and the
loaded area on TMh increases.
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Originalgeometrie, Standard, Beta = 0,16 %, Itor = 20 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor = 20 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor = 20 kA
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Originalgeometrie, Standard, Beta = 0,65 %, Itor = 24 kA
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Originalgeometrie, Standard, Beta = 0,65 %, Itor = 24 kA
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Originalgeometrie, Standard, Beta = 0,65 %, Itor = 24 kA
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Originalgeometrie, Standard, Beta = 1,32 %, Itor = 24 kA
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Originalgeometrie, Standard, Beta = 1,32 %, Itor = 24 kA
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Originalgeometrie, Standard, Beta = 1,32 %, Itor = 24 kA
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Originalgeometrie, Standard, Beta = 2,0 %, Itor = 24 kA ??7?
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Originalgeometrie, Standard, Beta = 2,0 %, Itor = 24 kA ??7?
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Originalgeometrie, Standard, Beta = 2,0 %, Itor = 24 kA ??7?
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Wendelstein

Originalgeometrie, Standard, Beta = 2,69 %, Itor = 24 kA Y
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Originalgeometrie, Standard, Beta = 2,69 %, Itor = 24 kA
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Originalgeometrie, Standard, Beta = 2,69 %, Itor = 24 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor =-20 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor =-20 kA
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Originalgeometrie, Standard, Beta = 0,16 %, Itor =-20 kA
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Originalgeometrie, Standard, Beta = 0,65 %, Itor = -24 kA
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Originalgeometrie, Standard, Beta = 0,65 %, Itor = -24 kA
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Wendelstein

Originalgeometrie, Standard, Beta = 0,65 %, Itor = -24 kA Y
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Originalgeometrie, Standard, Beta = 1,32 %, Itor = -24 kA
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Wendelstein

Originalgeometrie, Standard, Beta = 1,32 %, Itor = -24 kA
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Originalgeometrie, Standard, Beta = 1,32 %, Itor = -24 kA
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Originalgeometrie, Standard, Beta = 2,0 %, Itor = -24 KA
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Originalgeometrie, Standard, Beta = 2,0 %, Itor = -24 KA
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Originalgeometrie, Standard, Beta = 2,0 %, Itor = -24 KA
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Originalgeometrie, Standard, Beta = 2,69 %, Itor = -24 kA
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Wendelstein

Originalgeometrie, Standard, Beta = 2,69 %, Itor = -24 kA Y
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Originalgeometrie, Standard, Beta = 2,69 %, Itor = -24 kA
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Originalgeometrie, High lota, Beta = 0,8 %, Itor = 20 kA :
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Originalgeometrie, High lota, Beta = 0,8 %, Itor = 20 kA
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Originalgeometrie, High lota, Beta = 0,8 %, Itor = 20 kA
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Originalgeometrie, High lota, Beta = 1,2 %, Itor = 20 kA :
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Originalgeometrie, High lota, Beta = 1,2 %, Itor = 20 kA
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Originalgeometrie, High lota, Beta = 1,2 %, Itor = 20 kA
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Originalgeometrie, High lota, Beta = 2,0 %, Itor = 20 kA
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Originalgeometrie, High lota, Beta = 2,0 %, Itor = 20 kA
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Originalgeometrie, High lota, Beta = 2,0 %, Itor = 20 kA
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Originalgeometrie, High lota, Beta = 2,4 %, Itor = 20 kA
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Originalgeometrie, High lota, Beta = 2,4 %, Itor = 20 kA
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Originalgeometrie, High lota, Beta = 2,4 %, Itor = 20 kA

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 -0690 -0690.16.120 +02000.xdr

DIVERTOR ENGINEERING MEETING

Wendelstein

AR

205



Originalgeometrie, High lota, Beta = 0,8 %, Itor =-20 kA

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 -0690 -0690.16.04¢
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Originalgeometrie, High lota, Beta = 0,8 %, Itor =-20 kA

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 -0690 -0690.16.040_ -02000.xdr
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Originalgeometrie, High lota, Beta = 0,8 %, Itor =-20 kA

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 -0690 -0690.16.040_ -02000.xdr
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Wendelstein

(

Originalgeometrie, High lota, Beta = 1,2 %, Itor =-20 kA
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Originalgeometrie, High lota, Beta = 1,2 %, Itor =-20 kA

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 -0690 -0690.16.060_ -02000.xdr
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Originalgeometrie, High lota, Beta = 1,2 %, Itor =-20 kA

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 -0690 -0690.16.060_ -02000.xdr

DIVERTOR ENGINEERING MEETING

Wendelstein

AR

211



Originalgeometrie, High lota, Beta = 2,0 %, Itor = -20 kA
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Originalgeometrie, High lota, Beta = 2,0 %, Itor = -20 kA

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 -0690 -0690.16.100 -02000.xdr
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Originalgeometrie, High lota, Beta = 2,0 %, Itor = -20 kA

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 -0690 -0690.16.100 -02000.xdr
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Originalgeometrie, High lota, Beta = 2,4 %, Itor = -20 kA
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Originalgeometrie, High lota, Beta = 2,4 %, Itor = -20 kA

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 -0690 -0690.16.120 -02000.xdr
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Originalgeometrie, High lota, Beta = 2,4 %, Itor = 20 kA

fieldn_altern181x181x96.w7x.1000_1000 1000 1000 -0690 -0690.16.120 -02000.xdr
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Originalgeometrie, High Mirror, Beta = 0,0 %, Itor = 20 kA

fieldn_altern181x181x96.w7x.0972_0926_0880_0852_+0000_+0000.04.00 -
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Originalgeometrie, High Mirror, Beta = 0,0 %, Itor = 20 kA

fieldn_altern181x181x96.w7x.0972_0926_0880 0852 +0000_+0000.04.00 +020ss.xdr
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Wendelstein

Originalgeometrie, High Mirror, Beta = 0,0 %, Itor = 20 kA [
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fieldn_altern181x181x96.w7x.0972_0926_0880 0852 +0000_+0000.04.00 +020ss.xdr
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Originalgeometrie, High Mirror, Beta = 2,0 %, Itor = 20 kA

fieldn_altern181x181x96.w7x.0972_0926_0880_0852_+0000_+0000.04.10

DIVERTOR ENGINEERING MEETING

Wendelstein

Ssss.xdr

221



Originalgeometrie, High Mirror, Beta = 2,0 %, Itor = 20 kA

fieldn_altern181x181x96.w7x.0972_0926_0880 0852 +0000_+0000.04.10 +020ssss.xdr
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Originalgeometrie, High Mirror, Beta = 2,0 %, Itor = 20 kA
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fieldn_altern181x181x96.w7x.0972_0926_0880 0852 +0000_+0000.04.10 +020ssss.xdr
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Originalgeometrie, High Mirror, Beta = 3,0 %, Itor = 20 kA

fieldn_altern181x181x96.w7x.0972_0926_0880_0852_+0000_+0000.04.15
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Originalgeometrie, High Mirror, Beta = 3,0 %, Itor = 20 kA

fieldn_altern181x181x96.w7x.0972_0926_0880 0852 +0000_+0000.04.15 +020ss.xdr
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Wendelstein

Originalgeometrie, High Mirror, Beta = 3,0 %, Itor = 20 kA [
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fieldn_altern181x181x96.w7x.0972_0926_0880 0852 +0000_+0000.04.15 +020ss.xdr
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Originalgeometrie, High Mirror, Beta = 0,0 %, Itor =-20 kA

fieldn_altern181x181x96.w7x.0972_0926_0880_0852_+0000_+0000.04.00 -
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Originalgeometrie, High Mirror, Beta = 0,0 %, Itor =-20 kA

fieldn_altern181x181x96.w7x.0972_0926_0880_0852_+0000_+0000.04.00 -020ss.xdr
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Wendelstein

Originalgeometrie, High Mirror, Beta = 0,0 %, Itor = -20 kA [
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Originalgeometrie, High Mirror, Beta = 2,0 %, Itor =-20 kA

fieldn_altern181x181x96.w7x.0972_0926_0880_0852_+0000_+0000.04.10
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Originalgeometrie, High Mirror, Beta = 2,0 %, Itor =-20 kA
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fieldn_altern181x181x96.w7x.0972_0926_0880_0852_+0000_+0000.04.10 -020ss.xdr
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Originalgeometrie, High Mirror, Beta = 2,0 %, Itor =-20 kA

Wendelstein

fieldn_altern181x181x96.w7x.0972_0926_0880_0852_+0000_+0000.04.10 -020ss.xdr
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Originalgeometrie, High Mirror, Beta = 3,0 %, Itor =-20 kA

fieldn_altern181x181x96.w7x.0972_0926_0880_0852_+0000_+0000.04.15 =
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Originalgeometrie, High Mirror, Beta = 3,0 %, Itor =-20 kA
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Originalgeometrie, High Mirror, Beta = 3,0 %, Itor =-20 kA

fieldn_altern181x181x96.w7x.0972 0926 _0880_0852_+0000_+0000.04.15 -020ss.xdr
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Changes in heat load pattern with Itor = 0 and varied beta

Wendelstein

AR

Standard, Itor = 0 kA: with increasing beta, loads on the vertical target develop into a strike
line, while low heat loads spread over a larger area on the horizontal targets. For Beta >2,69 %

a second strikeline appears on TMh. Loads appear on the outer baffle.

High lota, Itor = 0 KA: Very little change. With increasing beta the strike line on TMh gets

slightly narrower and heat loads concentrate on a smaller area.

High Mirror, Itor = 0 kA: with increasing beta the strike line on TMv gets less pronounced and

heat loads gradually move towards TMh. At Beta = 3 % a second, weakly pronounced strikeline

appears on the outer half of TMh.

DIVERTOR ENGINEERING MEETING




Wendelstein

Changes in heat load pattern with varied Itor X

Standard, Beta = 0,16%: with increasing Itor (positive) loads on the vertical target increase,
with increasing Itor (negative) loads on the vertical target decrease, strike line on horizontal
target shows increased load. In the range of -10 to -20kA the strike line on TMh moves towards
the pumping gap.

High lota, Beta = 0%: with increasing Itor (positive) loads on the vertical target decrease,
resulting in higher loads on the horizontal part, the strike line becomes slightly broader.

With increasing Itor (negative) a redistribution of the loads from the horizontal to the vertical
targets appears. Opposite to the standard configuration.

High Mirror, Beta = 0%: almost identical effects like in standard configuration.

DIVERTOR ENGINEERING MEETING 237



Wendelstein

Changes in heat load pattern with Itor = +10 kA and varied beta |/

Standard, Itor = 12 kA: with increasing beta, the heat load on TMv decreases and the load on
TMh increases. For beta > 2% a second strike line on the outside of TMh appears.

Standard, Itor =-12 kA: with increasing beta, the heat load on TMv increases slightly,
otherwise almost no changes

High lota, Itor = 10 kA: almost no change.
-10 kA: two out of four simulations failed.

High lota, Itor

High Mirror: Very similar to Standard

High Mirror, Itor = 10 kA: with increasing beta, the heat load on TMv decreases and the load on
TMh increases. On TMh, two strikelines develop. (Similar Standard)

High Mirror, Itor = -10 kA: with increasing beta, the heat load on TMv decreases slightly and
the loaded area on TMh increases. Two strikelines become visible on TMh.
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Wendelstein

Changes in heat load pattern with Itor = +20 kA and varied beta |/

Standard, Itor = 20/24 kA: with increasing beta, the heat load on TMv decreases and the load on TMh
increases. For beta > 2% a second strike line on the outside of TMh appears.

Standard, Itor = -20/-24 kA: with increasing beta, the heat load on TMv increases slightly, otherwise
almost no changes. With higher beta the strike line approaches the pumping gap.

The behaviour for both pos. and neg. Itor is very similar to the behaviour at Itor = £ 10 kA.

High lota, Itor = 20 kA: with increasing beta, the strike line gets almost unnoticeable narrower.

High lota, Itor = -20 kA: with increasing beta, the heat load patch on TMv decreases and the strike
line becomes slightly larger (first longer, then thicker).

High Mirror: Very similar to Standard

High Mirror, Itor = 20 kA: with increasing beta, the heat load on TMv gradually decreases and the
load on TMh increases.

High Mirror, Itor = -20 kKA: with increasing beta, the heat load on TMv decreases slightly and the
loaded area on TMh increases.
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