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Particle Balance Model

for sub-divertor and divertor

M A X - P L A N C K - I N S T I TU T F Ü R  P L A S M A P H Y S I K  |  D .  N A U J O K S |  0 7 . 2 0 2 4       

Dirk Naujoks

D C D  W 7 - X   1



Particle balance subdivertor/divertor
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Particle balance subdivertor/divertor
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Particle balance subdivertor/divertor - parameters
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input parameters:
ΓH2 [molec./s], TH2 = 300 K
ΔLeak [m]
ΔLeak/ΔP = ΔLeak/(1-2ΔLeak), ALeak [m2]
ΔPG [m], APG [m2]
ΔPP [m], 
LBOX [m] = 1 m
Astrike = 0.1 m
Vsub = LBOX LBOX (LBOX /2)
Vdiv = LBOX LBOX (LBOX /2)

output parameters:
psub and pdiv



Particle balance subdivertor/divertor – steady state condition
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Particle balance subdivertor/divertor – results
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Particle balance subdivertor/divertor – dependences
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first term is usally 100 times larger than the second term

Ne=3.000000e+19[m^3], Te=Ti=3.000000e+01[eV], angle=5.235988e-02[rad], cs=7.578555e+04[m/s]
A_PG=1.420000e-01[m^2], A_Leak=7.100000e-01[m^2], A_strike=1.000000e-01[m^2]
C_con=6.331751e+01[m^3/s], S_eff=3.000000e+00 [m^3/s]
psub=7.435151e-04[mbar], pdiv=7.787430e-04[mbar]

pdiv in case of no leakage=8.685257e-02[mbar]

Ccon >> Seff


