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1. Introduction 

 
KAERI is developing a new concept of reactor that all the 
main components such as the steam generator, the coolant 
pumps and the pressurizer are located inside the reactor 
vessel. Before the severe accident sequences are 
estimated, it is prerequisite that MIDAS code predicts the 
steady state conditions properly. But MIDAS code does 
not include the heat transfer model for the helical tube. 
Therefore, the heat transfer models for the helical tube 
from TASS/SMR-S were implemented into MIDAS code 
[1]. To estimate the validity of the implemented heat 
transfer correlations for the helical tube and the input data, 
the steady state was recalculated with MIDAS/SMR 
based on design level 2 and compared with the design 
values. 
 

2. Helical SG U-tube heat transfer model 
 

2.1   Implemented heat transfer correlations for the 
helical SG U-tube   

 
The following correlation is for the primary side of the 
helical tube under the sub-cooled water condition. 

 

 
 
The following correlations are for the secondary side of 
the helcal tube under the sub-cooled or superheat 
conditions. 

 
 

 
 
               where  k = water or vapor conductivity [W/m-k] 

di = U-tube inside diameter  [m] 
Dc = SG helical coil effective dia[m] 

 
The last implemented correlation is for the secondary side 
under the two phase condition. 
 

 
 
The Martinelli’s parameter and its function F were 
defined as below. 
 
 
 
 

 
 

The function of S and the Reynolds number under the 
two-phase condition are obtained as below. 

 

 
 

 
 
Finally, the heat transfer coefficient under the two-phase 
condition can be found as follows. 
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2.2   Modeling and Input assumptions  

 
SMART system adopts the helical tubes with the type of 
once-through for the steam generator. It does not require 
any large volume and also any pre-heater and the dryer 
because it uses directly the super heated steam 
discharging from the exit of helical tube.  

 
To estimate the validity of the implemented heat transfer 
correlations for the helical tube and the input data, only 
the helical tube region was modeled with the boundary 
conditions for the both sides such as the coolant inlet flow 
rates, inlet coolant temperatures and pressures.  
 
Figure 1 shows the nodalization of the SMART system 
for simulating the steady state condition. 
 

 
 
Figure 1 Nodalization of SMART system for simulating 

the steady state condition 
 

2.3   Steady state calculation results. 
 
The steady state was confirmed base on the exit 
conditions for the primary and secondary sides.  
 
As the applications of these correlations to MIDAS/SMR 
result in under-prediction comparing to the target 
thermal-output of 330 MWt, multiplication factors to the 
correlations were used to get the steady state conditions. 
Figure 2 shows the comparison of the predicted thermal 
power before and after the code update, respectively. 
 
Table 1 compares the predicted important parameters for 
the steady state conditions in the SMART system with the 
design data based on the design level 2. 
 

 
       

 Figure 2   Predicted thermal power of SMART 
 
Table 1  The predicted steady state conditions in SMART 

 
 

3. Conclusion 
 
MIDAS/SMR code with the heat transfer correlations for 
the helical tube was predicted well for the steady state at 
the SMART plant based on the design level 2. However 
the predicted pressure drop at some points showed a little 
difference.  
 

ACKNOWLEDGEMENTS 
 
Authors would like to thank MEST for supporting this 
research with the frame of MEST long term R&D 
program. 
 

REFERENCES 
 

1. Soo-Hyung Yang, ‘Validation of TASS/SMR code 
using the experimental data for SG heat transfer’, 
ATS-SA-VV510-09, Rev00, 2008 

 

Transactions of the Korean Nuclear Society Autumn  Meeting
Jeju,  Korea, October  21-22, 2010


	분과별 논제 및 발표자

	PNO0: - 647 -
	PNO1: - 648 -


