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Introduction Equations for heat flux according to flow patterns

m| This study focuses on the Pressurized Water Reactor (PWR)-type
Small Modular Reactor (SMR) and investigates how varying feedwater
temperatures influence the size of the steam generator.

m| This research employs a one-dimensional Finite Difference Method
(FDM) design tool to analyze the impact of changes in feedwater
temperature on the volume of the steam generator.

®| By understanding these dynamics, the aim is to enhance the design
and compactness of steam generators in SMRs.
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®| The calculated heat flux is a key parameter for mesh’s overall heat
transfer coefficient of cold side, which will be used for calculating the
overall heat transfer rate (Q) and the overall thermal resistance (U)
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to superheated steam, on the secondary side.
#| The minimum volume of steam generator, Vs; minimum €an be
calculated by multiplying parameters.

Results and Discussion

Tube thermal conductivity [W/m%*k] 16.3

; inlet temperature, with the regression yielding a relative error under
P/D ratio 2

1% for the heat output at a constant superheated steam temperature.

m| Simplifying the SG model to straight tubes overlooks the
complexities of the real world and ignores factors such as pressure drop
and structural components such as orifices that affect flow and heat
transfer.

m| Future efforts will focus on validating these findings with
experimental data and further analyzing the sensitivity of the SG
volume to various parameters, including the pitch-to-diameter (P/D)
ratio, the number of tubes, and pressure drop, to optimize SG design
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SG Heat transfer rate [MW1] 330 Feedwater Temperature (C) Feedwater Temperature (C)

Nt.meer of channels 15000 A Feedwater mass flowrate of SG by feedwater 4 Minimum volume ratio of SG by feedwater

Height offcl;annell [[m] ; 3.34 temperature at 330MWt thermal output temperature at 330MW1t thermal output
Diameter of channel [mm 12.7

Length of pitch 25.4 m| Lower feedwater temperatures result in a smaller required steam
1.2 generator (SG) volume for the same heat transfer at a fixed turbine

®| The heat transfer coefficient for each mesh is calculated using
equations based on dimensionless numbers and thermodynamic
parameters such as cold side wall temperature, heat flux, and void
fraction, with the flow regimes divided into six cases, including the
post-critical heat flux state.
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