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Thermal Mixing of Coolant Flows 'in a High Temperature
- Gas-Cooled Reactor

{Seven-Jet Mixing Experiments in a Planum Block)
Tomoaki KUNUGI

Department of High Temperature Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai—mqra, Naka-gun, Ibaraki-ken
(Received July 15, 1988)

This paper describes the experimental results concerned with the
characteristics of the thermal mixing in the plenum block of the high
temperature gas-cooled reacter. In consequence of the seven-jet mixing
experiments using three scale models simulating the planum block, it is
found that the characteristics of the thermal mixing in the plenum block
can be evaluated by the functions of temperature differences in the
horizontal cross-section and ratios of flow rates. Moreover, it is
found that the sufficient thermal mixing in the present design of the

plenum block can be obtained.

Keywords: High Temperature Gas-cooled Reactor, Thermal Mixing Charac-
teristics, Seven-jet Experiment, Temperature Distribution,
Plenum Block, Scale Model, Nozzle Angle, Nozzle Diameter,

Ratio of Mass Flow Rates
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Teble 1 Ratio of flow rates for mal-distribution conditions

(595,
S 5
5263

C . Cold Gas
S1~S6: Hot Gas

Type Ratio of Flow Rates
CIS1/S2~S6=1/1/4
CIS1/152~S6=1/2/4
CI151/52~56=1/3/4

C/51~52/S3~56=1/1 /4
C/S1~S2/53~56=1/21/4
C/S1~52/53~56=1/ 314

C/S1~S3/S4~S6=1/1174,
C/S1~S3/S4~56=1/2/4
C/S1~S3/54~56=1/3/4

For Equi-distribution
C/S1~56=1/1~4

| )
—y

)

I
WN=wh=|WN

OO0 |lmmm|P> > P
]
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Coolant Gas

Plenum Block

Mixing
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: \Thermo—coup[e

Conduit

Fig. 1 Cutview of the plerum bleock in high temperature
gas-cooled reactor

o Measuring Pomnts
* Simultaneous Measuring
Paints

Fig. 3 Measuring points at the horizontal cross-secticon
of the ftest model
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Fig. 4 Teuperature contours at the horizonial cross-secticn

of the tes* model (qua, 38,7 )
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Temperature contours at the horizontal cross—section

of the test model (wR=9, 33,7°)
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Fig. 6 Temperature contours at the qowlzontal cross—-section
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Fig. 7 Temperature contours at the horizontal cross-section
of the test model (WR:IB, %8.7°)
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Fig. 9 Temperature contcurs at the horizontal cross-section
of the test model (W =22.5, 38.77)
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