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Development of the Thermal Hydraulic Analysis Code for a Copper
Bonded Steam Gener ator
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Abstract

An one-dimensional thermal-hydraulic analysis computer code was developed for the
thermal sizing of copper bonded steam generator. It was assumed that the conduction heat
transfer of copper region between hot side and cold side tube is one-dimensional and its
thermal resistance of the function of a tube pitch was derived. The flow regions of
water/steam side were devided into four regions, which are sub-cooled, saturated, film
boiling, and super-heated regions. The numbers of tube were selected from 250 to 3500 for
the parameter study calculation. The pitch over tube diameter ratios were 1.4, 1.6 and 1.8.
The calculation results showed that when the number of tube was 2500, the Iength of heating
tube was about 10 m and the diameter was about 3 m. If P/D ratio increases, the thermal
resistance of copper component also increases, however the length of heating tube is not
increasing so much.
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W, = const.
w,, = const.

, W,: sodium flow rate, W,,: water flow rate

(control volume)

Dp = Dpacc,i + Dpfric,i + Dpgrav,i

, Dpacc’i : accelerational pressure drop
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- Pre-heat region : Dittus-Boelter

Nu = 0.023Re"® Pr®*
- Two phase region : Chen, Bishop et al.

Chen(modified for h,): hy =Sh +Fh,

Where, F: Reynolds number factor
S: suppression factor

h, =0.02 aii(i’(l- x)°® Re" Pro
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(Water side — Critical Quality)
Duchatelle et al.:

X = 169 . 10— 4 q0.7l9G— 0.212e2.5' 108 p

- Super-heat region : Heinemann



Nu = 0.0133Re%® pr0-333

- / Fouling factor : 25,000 W/m2-°C
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Nu = 0.625Pe™*
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1
[MW1] 198.35
1 [ka/s] 1071.6
2 [kg/s] 87.74
[1,2 | 1500
[m] 0.023
[m] 0.016
P/D 1.6
1 [C] 530
1 [C] 386.2
2 [C] 230
2 [MPa] 155
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