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Analytical Study on Seal Performance between Graphite Blocks
in the Experimental VHTR Core

- The Effect of Single-layer and Multi—Layer Seal Elements -

Motoh FUMIZAWA, Kunihiko SUZUKI, Yoshiaki MIYAMOTO
Department of Power Reactor Projects, JAERI

( Received May 11 , 1983 )

This' report describes an analysis of seal performance between gréphite
blocks. The seal elements are provided on the blocks in order to reduce the
leak flows which bypass main coolant flow path in the experimental VHIR core.
The analysis clarified single— and multi-layer seal performance..

The results are as followsi
(1) The correlations of multi-layer seal performance can be expressed in the
form

K/A%=F (Ap,n)=G(Re,n)
where K/A? is leak flow factor, Ap pressure difference, n the number of seal
element laver and Re the Reynords number.
(2) The gap at a seal element d, is obtained as a function of Ap, and n. The
value of d, decreases with increasing Ap and with n.
(3) When d, is less than 10 % of the gap between adjacent blocks, flow
resistance through a seal element is dominant and it is greater than 96 % of

total flow resistance.

Keywords: Seal Performance, Graphite Blocks, VHIR, Single-Layer, Multi-Layer,
Seal Element, leak Flows, Bypass, Pressure Difference, Gap, Flow Resistance

Reactor Core
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Fig.2.1  Seal model for leak flow in the hot plenum blocks
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Table AZ.2 The effect of multi-layer seal element

seal element parameter
No. ) 7., % *
© material (iﬁ) £ 2f %%
ps
SUS 304
. . .82 2.
1 (0.3 mmb) 0 | 0.43 1.8 57
SUS 304
2 (0.3 mt) 0.4 0.34 1.60 2.11
SUS 304 .
3 0.3 ) 0.6 0.46 1.89 2.75
Graphite
4 P 0. 0.37 | 1.67 | 2.25
Graphite.
. . 2.
5 6 ) 0.4 0.45 | 1.87 69
Graphite
. . 2.8
6 (6 mmt) 1.0 0.48 1.95 7
% Z, is given by eq.(3.9}.
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Fig.A2.1 Experimental results of seal performance for metal element
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Fig.AZ2.2 Experimental results of seal performance for graphite element
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Fig.A2.3 Geometry of test section
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