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Abstract — A ‘one-dimensional thermal-hydraulic analysis computer program is developed for thermal sizing
of a copper bonded steam generator. It is assumed that the conduction heat transfer of copper region between
the hot side and the cold side tube is one-dimensional and its thermal resistance s derived as a function of
a tube pitch. The flow regions of the water/steam side are divided into four regions: subcooled, saturated,
film boiling, and super-heated. The number of tube selected ranges from 250 to 3500 and the pitch to tube
diameter (P/D) ratios are 1.4, 1.6 and 1.8 for the parametric study calculation. The calculation results showed
that when the number of tube was 2500, the length of the heating tube was about 12 m and the outside
diameter of the steam generator was about 3 m. If the P/D ratio increases, the thermal resistance of copper

component also increases, however the length of the heating tube is not so much increased.
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Table 1. Reference plant conditions for the thermal
sizing.

Heat load [MWt] 198.35
Sodium flow rate [kg/s] 1071.6
Water/steam flow rate {kg/s] 87.74
Number of tubes [1, 2 side each] 250~3500
OD of tube [m] 0.023
ID of tube [m] 0.016
P/D 1.6
Sodium inlet temperature [°C] 530
Sodium exit temperature [°C] 386.2
Water inlet temperature [°C] 230
Steam exit pressure [MPa] 15.5
Tube material SS304

Energy Engg. J (2003), Vol. 12(2)
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Table 2. Sample calculation (number of tubes=2500, each side)
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k - GAEE, Wim=>C
L :Zol, m
N : AGH 7e
Nu : Nusselt number, hd/k
Pr : Prandtl number, Cpwk
Q, q AGH, W
Re : Reynolds number, pvd/u
T :2%, °C
U : 294945, Wim>-°C
S kg/sec
M absolute viscosity, kg/m-sec
6?0 : two-phase multiplier
p :HE, kg/m’
<> : node?] HwF
<> : control volumed] g
SF&XL
acc : acceleration term
avg: average
b : boiling
¢ : convection
fric : friction term
Fw : water side fouling
Fs : sodium side fouling
g . gas
grav: gravitational term
i : inside, water side, or i-th node or control vol-
ume
m : mean value in copper/tube wall
o : outside, sodium side
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s : sodium
W water

2¢: two-phase mixture
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