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A Study of System Pressure and Temperature Distributions in Pressurizer
and Estimation of Sensitivities for Design Variables during Heat-up Period
of Integral Reactor SMART
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Abstract

SMIART, an integral reactor cwrrenfly under developroent at KAERI, adopts an in-vessel presswrizer fhat
maintains stable pressure by the principle of self-pressmization. The gas space of the presswizer iz filled
with nitrogen and saturated stear. The wolwme of the pressurizer relathe fo the total system 15 large in
compatizon with those of the cwrent cormerercial PWERs. The total pressure in the presswrizer iz deterrmined
by the sum of partial pressawres of the gases. Since the rate of change of pressmre with terperature
increases with temperature for stearn, the fermperatore in the gas space needs to be kept low to prewent
rapid pressure change. Howewver, because the pressurizer is located inside the reactor wesse]l and smrvounded
by hot pritmary coolant, it recelves heat continmously. Thus, it was necessary to desigh a cooling circuit to
reruove heat and a thenmal ineulator to mirdendze heat transfer for installation. In this study, changes in the
syster pressure and the pressurizer teraperature during the heat-up period of SWART have been analyzed,
and the effects of therrnal insulator size and cooler capacity on the systemn pressure and teraperatare have
been irevestigated.



Momenclahmre

A heat transfer area c conce niration
G heat capacity h heat travsfer coefficient
hyy latent heat k thetrnal conductivity
m Irass Nu Musgelt mumber
pressute Pr Prandtl number
heat transfer rate &, heat transfer with mass transfer
therrnal resistancefmiversal gas constant Ra Rasleigh roober
Re Beymolds nmber < Schovidt nurober
S Stanton nurber T teroperature
t tirne u overall heat transfer coefficient
\Y violure \% gpecific volurme

Swrbols and Greeks

b thermal expansion coefficient n kinernatic wiscosity

¥ bulk d thickress of plate
Subscript

a, ac  anrmlar eavity e, ec  end ecawvity

f liguid water g gas

HX par cooler i interface Anterrnediate cavity
ic intermmediate cavity N2 Mitrogen gas

w water
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