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An 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 (Blowdown and Condensation) test facility. Due to the limit of the steam sup-
ply capability of the pressurizer, transient thermal mixing experiments were conducted. Temperature distribu-
tions 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.

Key words: Condensation, Thermal mixing, Pool, Quench tank, APR1400, I-Sparger
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Fig. 1. Arrangement of major components and instruments of the B&C loop.
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Table 1. Instrument lists.

Array Sensor
No ID.

PT-101 Pressurizer (PZR)
PT-211  Between valves Line pressure
PT-201  Discharge line Fluid temperature
PT-202 " "

PT-203 " "

PT-205 " "

PT-206 ! "

PT-207 " "

DP-201 Venturi flow meter Differential pressure
TC-101 PZR steam PZR steam temperature
TC-102 PZR water PZR water temperature
TC-201  Discharge line Fluid temperature
TC-202 " "

TC-203 " "

TC-204  Sparger header Fluid temperature
TC-210 "
TC-211 ! "
TC-212 " "
TC-213
TC-214
TC-215 " "
TC-216 " "
TC-217 " !
TC-631
TC-632 " "
TC-633 " "
TC-634 ! !
TC-635 " "
TC-636 " "
TC-637 " "
TC-638 " !
TC-639 "
TC-640 " "
TC-641 " "
TC-642 " "
TC-643 " !
TC-644 ! "
TC-645 " "
TC-646 " "
TC-647 "
TC-648 " "
TC-649 " "
TC-650 " "
TC-651 " "
TC-652 " "
TC-653 ! !
TC-654 " "

Location Description

PZR pressure

00~ N R W =

£ D DWW LW W L WL W W RN RNENER NN N R 2 e e = e = e e e

Foi 2 =E 3lHom, Hi-Hi ¥ Hi4ls AHAe Al
FzAe wel g2 AF FPsskES sigich s
Heater 232 AgA|o]7)o] JalMx 2Ao| 7}53lE
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Fig. 2. Location of thermocouples in the quench
tank.
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Fig. 3. Configuration of the APR1400 I-Sparger.
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Table 2. Test matrix for thermal mixing with I-Sparger.
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T 3 At QoA Ry weke s Fr)7) BALE
A el Q. Fig. 291 1-Sparger2F8 A E 3
ZNAEL] & wEkE Tsled vehldlo), o9} 22
I-Sparger®] A4 542 2 4&F Asol® I3
< mA Ao #Agigo)

32, DTAE] UEE oY 2EMs 24
&3 AYL 27] 7II71E APRI400 270 7}

7HE oF 1607135 frAlska 3 257 dAsHl
A= Aol g swsled 2718 AR Alde] A
AR, dEG Aol oA M) U AL =
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AL FYsHA FAlgkaL R exE 34 20°C AL
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A2} 71917] U 1-Sparger Abolell d2® W@ FQ =]
Aol b wW2E vehisla. 27] 7Isb7] 43 e)

Test ID PZR pressure (MPa) Pool water temp. (°C)  Steam flux range (kg/m’-s) Remark

TR-1 6.0 20 70~250

TR-2 20

TR-3 10.0 40 100~450

TR-4 60 Prototype I-Sparger;
TR-5 70 with Vacuum Breaker
TR-6 15.0 80 100~700

TR-7 90

TR-8 15.8 95 100~750

TR-9 15.0 70 100~700

TR-10 20

TR-11 40 Prototype I-Sparger;
TR-12 15.8 60 100~750 without Vacuum Breaker
TR-13 ’ 80

TR-14 90

TR-15 95
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Fig. 4. Pressure variations with respect to time.
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time.
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Fig. 10. Temperature contour variations.
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