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Development of Heat Exchanger Model in TASS/SMR
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Abstract

A PRHRS heat exchanger model has been developed to simulate the performance of the
PRHRS of the SMART. In addition, using the developed model, analyses have been
performed to identify the thermal-hydraulic characteristic in normal condition and
transient conditions of inlet mass flow rate and inlet enthalpy. To evaluate the
predictive capability of the developed model, comparison assessments have been
performed based on the analysis results using MARS Code. According to the
assessments, thermal-hydraulic characteristics predicted by the developed model and
MARS Code are very similar, except for the local condition, ie. void fraction at each
node. Further studies will be performed focusing on the acquisition of relevant heat
exchanger experimental data and modification of the developed model based on the
detailed assessment using relevant experimental data.
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Notation
Cp specific heat J/kgK
D inside diameter of pipe m
g acceleration due to gravity m/s”
hig latent heat of vaporization J/kg
ht, heat transfer coefficient of laminar condensation W/m”C
hrp heat transfer coefficient of turbulent condensation W/m’C
hps heat transfer coefficient calculated by Dittus—Boelter eq. W/m’C
k thermal conductivity W/mT
L length of heated surface m
pr reduce pressure -

q’’ heat flux W/m’
To liquid temperature well away from the wall T
X quality -
Re Reynolds number -
Pr Prandtl number -
Nu Nusselt number -
Ra Rayleigh number -



Gr Grashof number -

a thermal diffusivity m?/s

B coefficient of expansion 1/K

o density kg/m”

o surface tension N/m

7 viscosity Nsec/m”

v kinematic viscosity m”/s

forL liquid

g gas

sat saturation

S surface
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Reduced Pressure 0.002 - 0.44
Saturation Temperature 21 - 310C
Vapor Velocity 3 - 300 m/sec
Vapor Quality 0 - 100%
Mass Flux 39000 - 758000 kg/m’h
Heat Flux 158 - 1893000 W/m”
Re & 100 - 63000
Pr 1-13
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