MHD effects on turbulence

Example:

Flibe flow in a FW coolant channel in a magnetic field (3 orientations)
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· Velocity: U=5 m/s, 10 m/s, 15 m/s                                               

· Channel dimension (half-width): b=1 cm 

· Non-conducting walls: cw=0

· Heat flux:qw=1 Mw/m2
· Channel length: L=8 m 
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MHD effects on turbulence (cont.)
       Calculations based on the k-epsilon model for MHD turbulence
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MHD effects on turbulence (cont.)

Wall-normal magnetic field, U=5 m/s, b=1 cm
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MHD effects on turbulence (cont.)

(T=Tw-l-Tb in the reference Flibe flow

	Case No
	BWall-normal 
	BSpanwise
	B Streamwise

	1: U=5 m/s, B=0
	127.1
	127.1
	127.1

	2: U=5 m/s, B=5 T
	135.9
	131.1
	127.1

	3: U=5 m/s, B=10 T
	175.5
	143.7
	127.3

	4: U=10 m/s, B=0
	67.4
	67.4
	67.4

	5: U=10 m/s, B=5 T
	69.3
	68.2
	67.4

	6: U=10 m/s, B=10 T
	75.5
	70.9
	67.5

	7: U=15 m/s, B=0
	46.6
	46.6
	46.6

	8: U=15 m/s, B=5 T
	47.4
	46.9
	46.6

	9: U=15 m/s, B=10 T
	49.8
	48.1
	46.6


MHD effects on turbulence (cont.)

Concerns arisen by M.Abdou after reviewing the calculations

· What is a reasonable velocity? Must be discussed and answered during the Meeting.

· We need an upgraded database with material properties, since the data for Flibe tend to be controversial.

· What is the effect of conducting walls on turbulence? How can we evaluate this effect?

· How can we verify the calculations?

·  What do we need in the experiment (JII)? What experimental conditions do we need in order to observe the effect of MHD on turbulence?
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Turbulence reduction and heat transfer degradation in Flibe: wall-normal magnetic field, U=5 m/s, b=1 cm
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Nusselt number





Temperature rise





Physical properties at t=500(C (table 7.3-1, APEX Interim Report)





(=2050 kg/m3


(=7.4(10-6 m2/s


(=155 1/Ohm-m


k=1.06 W/m-K


Cp=2380 J/kg-K





Turbulence reduction and heat transfer degradation in Flibe: wall-normal magnetic field, U=5 m/s, b=1 cm
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