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/SIRHEX (“Surface Infrared Radiation Heating Experiment”) is a small-scale \

experimental facility at KIT, which has been built for testing and qualifying high

water cooled target.

In the first series of tests a commercial infrared heater Is tested to answer the
following questions:

500°C on the surface of the target?
« How homogeneous is the heat distribution?
\ How many cycles is the heater able to withstand?

heat flux radiation heaters for blanket specific conditions using an instrumented

* |s it possible to reach heat flux densities up to 500 kW/m? at a temperature of

Test assembly inside opened vacuum vessel

View into
vacuum vessel
with heaters
operating at
full power

+ Measurement

Steady state
temperature
distribution after
800 s

—Simulation

Temperature [°C]

h

Steady state heat
flux after 800 s

I
—Heat flux, simulated

-—Measurement Point 1

Heat flux [kW/m?]

KIT — University of the State of Baden-Wuerttemberg and
National Research Center of the Helmholtz Association

hi=710

b= 50

(27.95in)

( 1.97in)

» H=  A10

(31.88in)

Infrared Heater
(supplied by Heraeus

Noblelight GmbH)

Quartz reflective coating

Instrumented
target block

13 Thermocouples
along surface

Water cooled through
@ 12 mm hole

Tungsten filament

1 Thermocouple
inserted into hole
on each side

s

®

40

&
6/
&
U

/700

600

Surface temperature in °C

800 s test run w
3 heaters at

500

maximal heating

400

power of 45 kW.
The distance of

300

heater filaments

200

the target surface

was 14 mm and

between the center

100

of heaters 36 mm.

o)

the
to

-

Surface heat flux

distribution
Lifetime

-

Surface temperature
Homogeneity of heat

Summary

500 kW/m?2
500°C
+/- 5% of nominal value

3000 cycles with 400 s
at max. power
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470 KW/m?
>550°C

+5.2/-3 % of average
value (below heaters)

226 cycles
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