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Experimental Study of Thermal Mixing of Steam Jet Condensation through an I-Sparger
in a Quench Tank
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Abstract

An experimental study on thermal mixing of steam jet condensation through the I-Sparger of
APR1400 design using B&C test facility. Due to the limit of the steam supply capability of the
pressurizer, transient thermal mixing experiments were conducted. Temperature distributions in
the quench tank were measured using thermocouples located at various positions. From the
experimental data, local temperature variations for various locations and vertically cross—sectional
temperature distributions for several times were depicted and presented. The result shows the
characteristics of thermal mixing of the I-Sparger depending on the design features of the

I-Sparger.
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3% 1 Instrument List

Array No.| Sensor ID. Location Description
1 PT-101 Pressurizer (Pzr). Pzr. Pressure
2 PT-211 Between Valves Line Pressure
3 PT-201 Discharge Line Fluid Temperature
4 PT-202 " "
5 PT-203 " "
6 PT-205 " "
7 PT-206 " "
8 PT-207 " "
9 DP-201 Venturi Flow Meter Differential Pressure
10 TC-101 Pzr. Steam Pzr. Steam Temperature
11 TC-102 Pzr. Water Pzr. Water Temperature
12 TC-201 Discharge Line Fluid Temperature
13 TC-202 " "
14 TC-203 " "
15 TC-204 Sparger Header Fluid Temperature
16 TC-210 " "
17 TC-211 " "
18 TC-212 " "
19 TC-213 Sparger Fluid Temperature
20 TC-214 " "
21 TC-215 " "
22 TC-216 " "
23 TC-217 " "
24 TC-631 Quench Tank Column 1
25 TC-632 " "
26 TC-633 " "
27 TC-634 " "
28 TC-635 " "
29 TC-636 " "
30 TC-637 " "
31 TC-638 " "
32 TC-639 " Column 2
33 TC-640 " "
34 TC-641 " "
35 TC-642 " "
36 TC-643 " "
37 TC-644 " "
38 TC-645 " "
39 TC-646 " "
40 TC-647 " Column 3
41 TC-648 " "
42 TC-649 " "
43 TC-650 " "
44 TC-651 " "
45 TC-652 " "
46 TC-653 " "
47 TC-654 " "
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a9 1 Arrangement of Major Components and Instruments of the B&C Loop

Quench Sparger ~_

Tank T~

TC631 TC639 1ce47

Load T
Reduction _

Rring | TC632  LTCB40 | C648
TC633  TCH41 Tce49
315
§TC634 [ TCe42 | YCE50
270 b Y 7
\ <™ ftosss | roess gt
210 - e =7 ? !
‘ oo = [ TCe36  TC644 1 TCE52
150 [ [ ‘
120 \ \ |
P ? 5 TC637 5 TC645 gmssa
45 5 ‘ ! |
[ 7C638 | TCB46 | T[CE54
= T T
7 ‘
—— 90—
140

*Unit: cm
- 1.D. of QT: 300
- Height of QT: 400
- Water level: 350
TC639~646
N\ A
Y b\
v
A
TC631~638

2% 2 Location of Thermocouples in the Quench Tank
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TC647~654
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19 3 Configuration of the APR1400 I-Sparger
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Flow Rate Variation wrt Time 2% 6 Temperature Variations at R=40cm
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