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Temperature Fluctuation Phenomena ( I)
—- Development of Analytical Model for Intensity of Temperature Fluctuation —

Toshiharu Muramatsu, Hisashi Ninokata

Abstract

A thermal striping phenomenon characterized by a random temperature fluctuation
occurs in the region immediately above the FBR core due to the temperature differ-
ence of the core outlet coolant between sub-assemblies. In this study, we have
investigated the thermal striping phenomena in sodium through implementing the
algebraic stress turbulence model (ASM) in AQUA.

From the analysis based on the ASM, the following analytical results have been
obtained:

(1) A calculated intensity of the temperature fluctuation was slightly overesti-
mated by the ASM in the 1st row of the inner core region and the 2nd row of
the radial blanket region, whereas a calculated mean temperature has agreed
well with the experiment.

(2) For a geometry with a back-up control rod in the inner core region, the
calculated intensity of the temperature fluctuation was larger than that of
the above two cases.

The following information on turbulence modeling has been obtained:

(1) A qualitative characteristics of the intensity of temperature fluctuation
can be estimated by the ASM.

(2) An assumption that the temperature fluctuation phenomena can be considered one
of the turbulence phenomena, has been confiremed in evaluating the qualitative
characteristics.

(3) In order to evaluate the intensity of the temperature fluctuation, it is
more appropriate to use the ASM that includes second order momentum of
turbulence, than to use the k- £ turbulence model.

Reactor Engineering Section, Safety Engineering Division, OEC, PNC.
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~ Table 3.1 Experimental Condition of the Two-Dimensional Heated Jet
D u To T a
Run ‘ Re Ri Note
(em) | (em/s) | (°C) &) '
JUNE-T 0.50{30.58 |26.45 |19.85 | 1767.87 0. 00094
JULY-3 1,00 | 13.00 | 26.50 |21.40 | 1769.99 0.00580 | Turbulent Jet
PLVT-2 0.24 | 54.20 |33.00 |[22.00 |1777.09 0. 00005
JUNE-28 [ 1.00] 6.11 |42.20 |21.30 977. 70 0. 216
JULY-26 [2.00| 7.60 |43.50 |21.65 | 2445.06 0.294 Turbulent Plume
PLVT-1 .00 | 4.55 |33.00 |22.00 610. 99 0. 369
Table 4.1 Experimental Condition for the 7 Sub-Assemblies Mock-Up Test
Tp Tc Qp Qc L l X
No. ' ' B Note
('C) ('C) {1/min | 1/min (mm) | (mm) | (mm)
3—3(@| 500 508 299 298 1.0 50 | 600 50 {without C/R
3 —3Mm)| 499 506 300 178 0.6 50 | 600 50 | without C/R
3—-9(c)| 498 508 300 45 0.2 50 | 600 50 {with C/R
Tp : Peripheral Channel Temperature B : Flow Ratio(Qc/Qp)
Tc : Central Channel Temperature L : Gap Distance between S/A Handling

Qp : Peripheral Channel Flow Rate

Qc : Central Channel Flow Rate

Head and Flow Guide Bottom

: Distance between Flow Guide
Bottom and T/C Well

: Distance between Flow Guide

Top and Thermal Shield Plate
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