Direct Contact Heat Exchange Interfacial Phenomena for Liquid Metal Reactors
Part ll: Void Fraction
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1. Research Objective: 4. Test Conditions:
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2. Previous Investigations:

The previous investigations can generally be divided into two main categories:

5. Results:
e Production Time:

|. Water/Light, low boiling point pair:
Sideman & Taitel (1964), Sideman & Gat (1966), Blair et al. (1976),
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Il. Liquid metal/Water pair:
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The main objective for most of the previous investigations was to find the overall with the framing rate gives the bubble Tiw = 500°C
volumetric heat transfer coefficient for the exchanger. production time. / X-ray imaging

window = 5 sec.

* Rise Velocity:

3. Experimental Facility:

. Analysis of the 500 images taken for each imaging zone during one experiment along with the frame rate gives the bubble rise velocity.
An experimental facility has been designed and constructed at UW-Madison. It consists y 9 9ing 9 P 9 9 y

mainly of three components, namely,
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> An experimental facility has been designed and used successfully to » Bubble production time and bubble rise velocity have been estimated > The test facility provides the means to estimate the void volume and

pression tank]®

' measure the void fraction at different heights within the liquid metal pool. from the X-ray images taken for the liquid metal/water pool void interfacial area within the pool.
- g > The overall volumetric heat transfer coefficient based on the liquid 5 The Iocal heat transfer coefficient at different pool heights will be
i WM‘ ! o metal level swell could be estimatead estimated using the following procedure:
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o | 1. Evaluate the bubble production time [x-ray image analysis] 4. Calculate the quality: X =
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2. Calculate the injected water mass: m,, = ri1,, X production time 5. Calculate the enthalpy:

1, X production time X (i 71! f)

Vol
= bubble 6. Calculate local HTC: th =

3. Calculate the specific volume: Vs ..
: My, Aint erfacial X (Ty =T, )X risetime





