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Heat Transport Analyses
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Abstract

Methods for heat transport analysis and heat transport simulation in toroidal plasmas are summarized on
the basis of an energy balance equation. Joule heating, NBI heating, RF heating, and @ heating are briefly ex-
plained. Among the energy loss mechanisms, the conduction loss and the radiation loss dominate in the core
region and the peripheral region, respectively. In tokamaks, microturbulence causes anomalous transport,
which is much larger than neoclassical transport. The other mechanisms of enhanced transport, sawtooth os-

cillation and magnetic island formation, are also shown.
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Fig. 1 Variety of temperature and density profiles in JT-60 plasmas. Profiles of Te (solid lines and closed circles), T; (broken lines and
open circles) and ne (dotted lines and closed squares) are shownin (a) L-mode plasma (E21796,t =9.0 s), (b) hotion mode plasma
(E27411,t =7.0s), (c) ELMy H-mode plasma with parabolic type ITB (internal transport barrier) (E32511, t = 8.3 s) and (d) plasma

with box type ITB (E32423,t = 5.6 s).
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Electrostatic Potential Fluctuations ¢

Fig. 2 Contour of electrostatic potential fluctuations ¢ inL-mode
plasma evaluated by numerical simulation[48].
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profiles of NBI heating power on electrons P8B! (solid lines) and onions PNB! (broken lines), Joule heating power P JoUe (dotted lines)
and radiation loss Praq (dotted broken lines). Negative value means energy loss. The bottom figures show profiles of experimen-
tally evaluated electron thermal diffusivity x&*P, ion thermal diffusivity xf*P and neoclassical ion thermal diffusivity x[*¢°.
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