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SIMULATION OF PARTICLES TRANSPORT ON Т-10 WITH ECRH AND D2 PUFFING
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The model naturally develops the canonical profiles model, used for simulation of the heat transport:
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where (D and (V are particles diffusion and pinch fluxes, n is the electron density, p=nTe is the electron pressure. The first term in the expression for the diffusive particle flux is linked with background diffusion, and second and third ones with canonical profiles, and the last term is introduced for description of sawtooth mixing in the central zone (rs is the radius of the surface q=1, H(z) is the Heaviside function). T-10 has a circular cross-section and a large aspect ratio, therefore we used Kadomtsev’s canonical profiles of density and pressure nc and pc. Diffusion coefficients D0, Dn and Dp are assumed to be proportional corresponding heat diffusivity coefficients used in the canonical profiles model. For the pinch velocity Vp we used the neoclassical expression. 

Simulation of particles and heat transport was performed with the ASTRA code. The equations for the electron temperature and density, and for the current diffusion were solved. For the heat transport we used the canonical profiles model. 

Three T-10 pulses with toroidal magnetic field 2.5 T, plasma current 250-255 kA, initial average density 1.3, 2.4 and 3.2(1019 m-3 respectively, with central 900 kW ECRH and D2 puffing were considered. The model proved to describe rather fast penetration of the density disturbance from the periphery to the core during 15-20 ms after gas puffing switch on. The simulation of the density profiles is in agreement with experiment in Ohmic and ECRH phase, and during the gas puffing, describing the particle pump-out after ECRH switch-on. The neutral influx at the plasma boundary increases after ECRH switch-on in agreement with D( measurements. The effective diffusion coefficient and pinch velocity decrease slightly when the plasma density is increased. 
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