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Appendix A. Instrumentation in ULPU-V experiments

This Appendix provides detailed information about instrumentation schemes used in ULPU-
V experiments needed to examine detail data given in Appendix C for each run.

Wall temperature measurement

Table A.A.1. Thermocouples name and location (blocks A, B, and C correspond to the lower,
middle, and upper heaters section).

« | LefisideTC | LAl |LA2[LA3|LA4 |LAS|LA6|LA7 | LAS
:_é Right side TC | RA1 | RA2 [ RA3 | RA4 | RAS | RA6 [ RA7 | RAS
Angular position | 1.7 | 6.1 |°9.6 | 14.8|18.2|20.8|24.3|26.9
m | LeftsideTC |LB1|LB2|LB3|LB4|LB5|LB6|LB7|LB8
g RnghtmdeTC RBl RB2 RB3 RB4 RBS RB6 | RB7 | RB8
- Angular position | 29.5 [33.9[37.3[42.6[46.0]495[52.1[55.6
o | Leftside TC |LC1|LC2|LC3|LC4|LC5|LC6|LCT|LC8
£ | miwsie1c | R [ ez [wes [t | s e [ et [vcs
“Angular position | 58.2 | 62.5[66.9|71.2|73.8]77.3|79.9|825

Zone# '3'7 5432 1
654321

Figure A.A.1. Thermocouples positions.



Coolant temperature and pressure measurement

Figure A.A.2 depicts three schemes (A, B and C) for positioning of thermocouples PW1...
PW?7 and pressure transducers P1 ... P7. In schemes A and B, transducers at positions P1 and
P7 measure the local pressure, while P2 ... P6 measure differential pressures P12... P56
respectively. Local pressures shown in Appendix C for each test run were deduced from the
base pressure P1 and measured differential pressure data. In scheme C, pressure transducers
in all positions P1 through P7 measure local pressure relative to ambient (atmospheric). It
turns out that scheme “C” is best for matching signals to transducer diaphragm range.
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Figure A.A.2 Three schemes for positioning of water temperature (thermocouples
PW1...PW7) and pressure (transducers P1... P7) measurements.
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Appendix B: Data representation and particulars

In Appendix C, experimental data from all 36 test runs in ULPU-V are given in order
according to run identification number, A01 to A36 for runs ID#1 to ID#36, respectively.
With exception for several runs where particular instruments or their data acquisition were
disabled, complete data set is reported for each run. A complete data set (i.e. run #1) includes

Figure Axx.1. Power shape. Heat flux distribution used in run #xx.

Figure Axx.2. Total input power history. Any power-off periods are also indicated
in these data (#18). Flow rate, temperature and pressure data are provided for the
whole run, that includes power-off periods. Thus, flow, temperature and pressure
transients are also reflected in these data.

Figure Axx.3. Heat flux history. This figure shows the heat flux history at the
position of maximum.

Figure Axx.4. Flow rates vs. maximum heat fluxes. The flow rate values are time-
averaged for time duration (up to 100 s) during a quasi steady state in each power
level.

Figure Axx.5. Flow rates vs. total input power. The flow rate values are time-
averaged for time duration (up to 100 s) during a quasi steady state in each power
level.

Figure Axx.6. Flow rates at different heat fluxes. Original flow rate data are given
for the whole duration of a run.

Figure Axx.7. Flow rates at different heat fluxes and selected time intervals.
Detail view of original flow rate data. The flow rate oscillates around an average
value. This behavior of data is consistent with visual observations of fluctuations
of motion of particles present in downcomer flow (approximate particle
velocimetry). Such fluctuations in flow rate reflect an inherently unsteady nature
of natural circulation in ULPU. Note the very high sensitivity of the
electromagnetic flowmeter used in ULPU-V experiments.

Figure Axx8-Axx.10. Original data from heater block thermocouples.

Figure Axx.11-Axx.12. Pressure transducer data at a specified power level
(identified by value of maximum heat flux in the caption). The data presented in
these figures are original data for runs using scheme “C” (Figure A.A.2) or
deduced from differential pressure data for runs using schemes “A” and “B”

(Figure A.A.2).
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- Figure Axx.13. Fast Fourier Transform (FFT) of pressure time series during quasi
steady states of up to 100 s durations. Since the pressure data were recorded with
10 Hz, FFT cut-off is at 5 Hz. Higher frequency behavior is not expected in
ULPU-V. :

- Figure Axx.14. Saturation water temperature calculated from local pressure over a
time segment at the maximum heat flux indicated in the caption. Given water
temperature in the system is 100 °C, i.e. saturated at atmospheric pressure, the
data given in this figure indicates subcooling at locations where pressure was
measured.

- Figure Axx.15. Water temperature measurement at locations given by PWI1...
PW?7 in Figure A.A.2.

- Figure Axx.16. Pressure drop vs flow rate. Each set of points is for a power level
that can be found by reference to Figure Axx.04. Pressure drops and flow rates
used in this figure are time-averaged for duration of quasi steady state. DP12...
DP56 are differential pressures between locations 1 and 2 (for DP12) and 5 and 6
(for DP56), respectively.

Note in runs #18, #19, #27, #31, #32, #33, and #35 the same run ID continued
after a power was temporarily turned off e.g. due to burnout. A separate graph is
used to represent data for time duration that included such power on-off events.
No value of maximum heat flux is specified in the respective graph because it
involves more than one power levels.

- Figures Axx.17...Axx.21. Differential pressures at different heat fluxes (power
levels). The data shown in these figures were obtained by slide-averaging over 5
seconds in runs using schemes “A” and “B”. The purpose of averaging is to
enhance readability of original pressure data, which contain significant
fluctuations. For runs using schemes “C”, the differential pressures shown in
these figures were obtained by subtraction of pressure data shown in Figures
Axx.22...Axx.28 and explained below.

- Figures Axx.22...Axx.28. Pressure data (P1 ... P7) shown in these figures were
obtained by slide-averaging over 5 second periods for runs using scheme “C”. For
runs using schemes “A” and “B”, pressure data given in these figures are deduced
from pressure data shown in Figure Axx.11.

Test runs in the M63 series (#5, #6, #10) lasted for six hours. However, for clarity of
data representation, power and temperature histories of the M63 runs are given for snapshots,
three minutes for each power level.

Note that when certain data are not available, corresponding figures are absent, and
figure numbering may slightly differ from that used for representation of a complete data set
explained above.
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Appendix C: Test conditions and detailed data from all 36 runs

In this Appendix, detail information on the thirty six runs is given. Pages are
numbered to reflect the run ID. For example, information of run #5 can be found in pages
numbered as A5- . Figures shown in each section are numbered similarly. For example,
figure 10 of run #5 is AS5.10.
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Figure A01.1. Power shape.
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Figure A01.3. Heat flux history.
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Figure A01.4. Flow rate vs. heat fluxes.
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Figure A01.5. Flow rate vs. total input power.
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Figure A01.7. Flow rates at different heat fluxes at selected time intervals.

A01-5

1038

1813

2502

3186



240

220h

N
(=
(=)

-
o
(=)

Wall Temperature(°C )

160

140L

230f

220f

N
-
(=]

Wall Temperature (°C)
S
o

180R" "

170

3550 3600 3650 3700 3750 3800 3850
Time(s)
Figure A01.8. Temperature history at CHF.

.............. R-100 = . 3
------- R-150 y 3
R-182 1, ; ¢ -
..... Ay L"1 00 %F ¥ S .
ad, ¢ < Aa
—o= | 150 [FTats PUCIN
+ 0 5 ‘AAA A s A‘A =
—— |-18 L A ‘ad
T a; A% : 5
me A
a4 3§ N i Mg
I SR AR
-'.'bcq R Yy 0
. A RS YA R RE
- LAWY/ Y IR T
s K “l‘. .iQ\j’ b ) 1w [}
NA L Ay TR 2 '
VA o NV Y A
0wl g1 k¥ il i p o
A TR/ SV A W .
TANGALAY. VAV Y S .
s ° ° -

3700 3750 3800 3850
Time(s)

Figure A01.9. Temperature history at CHF in detail.
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Figure A01.12. Pressure data in detail at q = 1.156 MW/m’.
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Figure A01.15. Water temperature measured at location of pressure transducer at ¢ = 1.156 MW/m?.
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Figure A01.19. Differential Pressure AP34 at different heat fluxes.
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Figure A01.20. Differential Pressure AP45 at different heat fluxes.
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Figure A01.21. Differential Pressure AP56 at different heat fluxes.
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Figure A01.22. Pressure P1 at different heat fluxes.
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Figure A01.23. Pressure P2 at different heat fluxes.
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Figure A01.24. Pressure P3 at different heat fluxes.
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Figure A01.25. Pressure P4 at different heat fluxes.
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Figure A01.26. Pressure P5 at different heat fluxes.
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Figure A01.27. Pressure P6 at different heat fluxes.
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Figure A01.28. Pressure P7 at different heat fluxes.
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Figure A02.11. Pressure transducer data at q = 1.598 MW/m?.
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Figure A02.14. Water saturation temperature calculated from local pressure data at q = 1.598 MW/m?.
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Figure A02.15. Water temperature measured at location of pressure transducer at q = 1.598 MW/m>.
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Figure A02.17. Differential Pressure AP12 at different heat fluxes.
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Figure A02.23. Pressure P2 at different heat fluxes.
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Figure A02.25. Pressure P4 at different heat fluxes.
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Figure A02.27. Pressure P6 at different heat fluxes.
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Figure A02.28. Pressure P7 at different heat fluxes.
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Figure A05.21. Differential Pressure AP56 at different heat fluxes.
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Figure A05.23. Pressure P2 at different heat fluxes.
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Figure 29.25. Pressure P4 at different heat fluxes.
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Figure A05.27. Pressure P6 at different heat fluxes.
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Figure A06.10. Wall temperature history measured by two thermocouples LC3 and RC3.
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Figure A06.27. Pressure P6 at different heat fluxes.
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Figure A06.28. Pressure P7 at different heat fluxes.

A06 - 15



ID #7

P?):i?ilgn Power CI-IF2 TC at Locc:lz;lt]':on Tf;:;ﬁ:ir Date/Time
(inch) shape | (kW/m®) | CHF (%) Configuration (mm/dd/yy/hh:mm)
3 T40D 1782 LC3 67 B 11/27/2002/14:30

Heat Flux Factor
o o
> o

©
»

0.2} -
— T40D
00 20 40 60 80

Angular Position (°)
Figure A07.1. Power shape.

A07-1




0.25}

o
N

Total Power ( MW)
(o
x

0.1
0.05¢
% 500 1000 1500 2000 2500
Time(s)
Figure A07.2. Total input power history.
2 T —
_1.5¢F _J__J—_—'_'—__‘_
o~
E
<
=2
-~ 1
5
(T
®
£
0.5
0 1 ' 1 2
0 500 1000 1500 2000 2500

Time(s)
Figure A07.3. Heat flux history.

A07-2

-

L

L

L.



o
o)

o
D

o O 00

o
~

Flow Rate ( m*/min )
o

o
N

9.2 1?4 1j6 1i8

Heat Flux ( MW/m 2)
Figure A07.4. Flow rate vs. heat fluxes.

o
®

o
()

o © o0

©
~

Flow Rate ( m>/min )
o)

o
N

(911 012 013 014 015 0.16 0.17
Total Power ( MW )

Figure A07.5. Flow rate vs. total input power.

A07-3

0.18



Flow Rate ( m>/min)

Flow Rate ( m/min)

1—r

— 1.233MW/m?

05
. —_— 1.507_M\{V£n2
10 A7T1
0.5
— 1.59MW/m? — 1.645MW/m?
839 811 083 1153

05 05
— 1.699MW/m? — 1.754MW/m?
1?322 1491 1660 1 1829
| Time (s)

05
— 1.782MW/m?

1%96 2171 2346
Time (s)

Figure A07.6. Flow rates at different heat fluxes.

-l

1 _
— 1.233MW/m?
05 05
— 1.507MW/m?
%o 75 80 %oo 405 410
05 T 05 MQMJ‘
— 1.59MW/m? —— 1.645MW/m?
?04 709 714 1?)55 1060 1065
05 M 05 M
— 1.699MW/m? — 1.754MW/m?
1?581 1386 1391 1919 1724 1729
Time (s)
05
— 1.782MW/m?
2%27 2032 2037
Time (s)

Figure A07.7. Flow rates at different heat fluxes at selected time intervals.

A07 -4

L . (=

L



350

300

N
a
(=]

N
o
Q

Wall Temperature(°C )

150

108000 2050 2100 2150 2200 2250 2300

300
280}

o 260}

o :

o 240K

2

< 220}t

@

Q.

£ 200}

= 180}

160
140
120

A H %
TS Mo K .‘ ah "‘;.:‘" W
BEATa il Encnie SA .
""" S N S | ey
Brd Te 19 _¢C Rl

|;' het™

h

X A
v i .

Time (s)
Figure A07.8. Temperature history at CHF.

------
.........

-'“'::::A., B i -
e S

_____________________________________ B LTS ) ' T |
Ze..-o---o---e--o—--o~--°---o---°"' DSBS ST Sp ol O TP

2200 2220 2240 2260
Time(s)
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Figure A07.11. Pressure transducer data at ¢ = 1.782 MW/m>.
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Figure A07.12. Pressure data in detail at q = 1.782 MW/mZ.

5 5
0 0
5 5

FFT (x10%) FFT (x10°%) FFT (x10°%) FFT (x10%)
(6 I o)

&=

1l

2 4 6
Frequency ( Hz)

o

[— P2

Ll

0
5
0 o wides 0 b s
5 0 2 4 6

Frequency ( Hz)

Figure A07.13. FFT of pressure time series at q = 1.782 MW/m’.

A07-7



1

" '
Wt Lo el U by

Figure A07.14. Water saturation temperature calculated from local pressure data at q = 1.782 MW/m?.
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Figure A07.15. Water temperature measured at location of pressure transducer at q = 1.782 MW/m>.
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Figure A07.19. Differential Pressure AP34 at different heat fluxes.
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Figure A07.21. Differential Pressure AP56 at different heat fluxes.
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Figure A07.23. Pressure P2 at different heat fluxes.
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Figure A07.27. Pressure P6 at different heat fluxes.
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Figure A07.28. Pressure P7 at different heat fluxes.
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Figure A10.23. Pressure P2 at different heat fluxes.
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Figure A11.19. Differential Pressure AP34 at different heat fluxes.
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Figure A11.23. Pressure P2 at different heat fluxes.
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Figure A11.25. Pressure P4 at different heat fluxes.
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Figure A11.27. Pressure P6 at different heat fluxes.
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Figure A12.23. Pressure P2 at different heat fluxes.
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Figure A12.25. Pressure P4 at different heat fluxes.
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Figure A12.26. Pressure PS5 at different heat fluxes.
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Figure A12.27. Pressure P6 at different heat fluxes.
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Figure A15.14. Water saturation temperature calculated from local pressure data at q = 1.507 MW/m>.
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Figure A17.21 Differential Pressure AP56 at different heat fluxes.

Al7-11



7 7

— 1.233MW/m? — 1.37MW/m?
6.5 6.5
Gwi GW
55 55
5 5
0 100 200 300 400 500 600
Time (s)
S 7
= — 1.425MW/m?
E 65
E GWW
o
2 55
(2]
S 5
0 “650 700 750 800
Time (s)
Figure A17.22 Pressure P1 at different heat fluxes.
5 5
— 1.233MW/m? — 1.37MW/m?
4.5 4.5
Wl R e ite-bs
4 4
0 100 200 300 400 500 600
Time (s)
o 5
:Ef“ — 1.425MW/m?
a 4.5
d W
=3
(/)]
(7]
QO
g 4

650 700 750 800
Time (s)
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Figure A17.25 Pressure P4 at different heat fluxes.
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Figure A18.7. Flow rates at different heat fluxes at selected time intervals.
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Figure A18.14. Water saturation temperature calculated from local pressure data for time interval
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Figure A18.15. Water temperature measured at location of pressure transducer for time interval
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Figure A18.19. Differential Pressure AP34 at different heat fluxes.
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Figure A18.27. Pressure P6 at different heat fluxes.
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Figure A19.23. Pressure P2 at different heat fluxes.
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Figure A19.26. Pressure PS5 at different heat fluxes.
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Figure A20.11. Pressure transducer data at q = 1.398 MW/m?.
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Figure A20.14. Water saturation temperature calculated from local pressure data at q = 1.398 MW/m?.
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Figure A20.15. Water temperature measured at location of pressure transducer at q = 1.398 MW/m?.
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Figure A20.19. Differential Pressure AP34 at different heat fluxes.
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Figure A20.21. Differential Pressure AP56 at different heat fluxes.
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Figure A20.25. Pressure P4 at different heat fluxes.
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Figure A20.27. Pressure P6 at different heat fluxes.
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Figure A21.11. Pressure transducer data at q = 1.370 MW/m?.
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Figure A21.15. Water temperature measured at location of pressure transducer at q = 1.370 MW/m?.
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Figure A21.27. Pressure P6 at different heat fluxes.
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Figure A22.11. Pressure transducer data at q = 1.370 MW/m’.
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Figure A22.12. Pressure data in detail at q = 1.370 MW/m>.
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Figure A24.14. Water saturation temperature calculated from local pressure data at q = 1.316 MW/m?.
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Figure A24.15. Water temperature measured at location of pressure transducer at q = 1.316 MW/m>.
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Figure A25.1. Power shape.
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Figure A26.1. Power shape.
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Figure A27.1. Power shape.

A27-1



0.25F

o
N

P

Total Power ( MW )
o
5

0.1
0.05¢
0 1 L
0 500 1000 1500 2000
Time(s)
Figure A27.2. Total input power history.

2 L L] L

__ 1.5} )
N
£ ]
S
b= =_____r"———'
- 1 —
3
T
®
T
0.5r
0 [ 1
0 500 1000 1500 2000

Time(s)
Figure A27.3. Heat flux history.

A27-2



) o o
g ()] (o]
o

Flow Rate ( m°/min )

o
HS)

1 11 1.2 13 1.4

Heat Flux (MW/m 2)
Figure A27.4. Flow rate vs. heat fluxes.

o o o
1.8 (&) (0]
¥ | ]

Q

Flow Rate ( m>/min )

o
N

013 0135 014 0145 015 04155 016 0.165
Total Power ( MW )

Figure A27.5. Flow rate vs. total input power.

A27-3



1

1
— 1.096MW/m? — 1.233MW/m?
05 0.
° 151 302

302 472

0
£ 1 1
= 2
E - 1.37MW/m
“e
205
(0]
(1'd
2
S
(TR
841 815 089 889 1271
Time (s) Time (s)
Figure A27.6. Flow rates at different heat fluxes.
1 1
— 1.096MW/m? — 1.233MW/m?
0.5JWWW 0.5 WWA‘W
?80 185 190 978 483 488
~ 1 1
-g — 1.37MW/m?
“E
205 05
[0
(14
3>
o
- 0
312 817 82 1423 1428 1433
Time (s) Time (s)
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Figure A28.1. Power shape.
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Figure A29.1. Power shape.
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Figure A29.9. Temperature history at CHF in detail.
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Figure A29.14. Water saturation temperature calculated from local pressure data at q = 1.453 MW/m>.
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Figure A29.15. Water temperature measured at location of pressure transducer at q = 1.453 MW/m’.
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Figure A31.10. Wall temperature history measured by two thermocouples LC8 and RC8.
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Figure A31.20. Differential Pressure AP45 at different heat fluxes.
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2) 7 7
) — 1.096MW/m? — 1.343MW/m?
E 65 6.5
T B[ MR aa—marmanner ey 6
g
a2 55 55
:
a 5
0 151 §01 620 939
Time (s) Time (s)
Figure A31.22. Pressure P1 at different heat fluxes.
= 5 5
Q 2 2
" — 1.096MW/m — 1.343MW/m
£
& 45 45
2
a 4 4
0 151 301 620 939
Time (s) Time (s)

Figure A31.23. Pressure P2 at different heat fluxes.
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Figure A31.25. Pressure P4 at different heat fluxes.
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Figure A36.9. Temperature history at CHF in detail.

A36-5



300 I r

28011 e RCS8, 83° .
260} | -

O 240}

ov

[0

2 220f

®

@ 200} -
5

@ 180} )
160} .
140} A it

! 200 200 400 600 800

Time (s)

Figure A36.10 Wall temperature history measured by two thermocouples LC8 and RC8.

Pressure (mH,0)

o)
n
E
» 05
g |
g g 843 720 797
AR Time (s)
a4 " _
[— P7

843 720 797

Time(s)
Figure A36.11. Pressure transducer data at q = 1.370 MW/m’.

A36-6



Pressure ( mH,0)

Pressure (mH,0)

o O

FFT x10%) FFT (10 FFT (x10°) FFT (x109)

7 6
MWMMA/‘N\AM/“\/
Btn/ TV, A A 4 _
_ — P2
5 2 ‘
4 3
— P3 — P4
Rkt 7 e WP,
2 1
1 1
— P5
8 | 05 A
— P6 |
6
6 860 665 670
Time (s)
5 A
360 665 670
Time(s)
Figure A36.12. Pressure data in detail at q = 1.370 MW/m?.
5 ‘ 5
— P1]
oJJb- - - O U ssisosatibsis o dins
5 5
— s
| N AL
° °
| |
g 00 2 4 6
—— p7 Frequency ( Hz)
0 2 4 6
Frequency ( Hz )

Figure A36.13. FFT of pressure time series at q = 1.370 MW/m®.

A36-7



797

o
<
S — Ts3 — Ts4
® 104 102
3 103 104
£ — Ts6
~ 1024 102
2
© 101 1
5.5 B 720
3 Time (s)
5 110N
g =71
43 720 797
Time(s)
Figure A36.14. Water saturation temperature calculated from local pressure data at q = 1.370 MW/m’.
&)
102 115
V] T
@ | — PW1 |
£ 98 105
2 108 105
— PW3
106 v 100~ MWW
\/\/\/ WV —T
104 o5
105 105
100 MM~ 100}V
— PW5 — PWB6
£ 0 o 720
g /\//\'\/\\/\/\/\_/\/\/\/\. Time(s)
=3
= 105
g — PwW7
10
£ 1% 720 797
- Time (s)

Figure A36.15. Water temperature measured at location of pressure transducer at q = 1.370 MW/m?.

A36-8

797



Lo

Pressure drop in different sections( ml-iO‘)

AP12 (mH,0)

J

a a
1.6F
1.4}
12} .
1f 8
o
0.8f ¢
0.6 O DP12
O DP23
Jd & DP45
02r « % % DP56 %
065 0.67 0.68 0.69

Flow Rate ( m*/min )
Figure A36.16 Pressure drop vs. flow rate at different heat fluxes.

MM rrssrrrim Aot

| —— 1.096MW/m? I

0 100 200 300

1.5

— 1.37MW/m?

A AR

-
19} ]

1650 700 750 800

Time (s)

2

— 1.233MW/m?

1.5 e e N

400 500 600
Time (s)

Figure A36.17. Differential Pressure AP12 at different heat fluxes.

A36-9



AP23 (mH,0)

AP34 (mH,0)

— 1.096MW/m?

16

1.8 Ay

0 100 200 300

2

— 1.37MW/m?
18 , /
16

650 700 750 800
Time (s)

— 1.233MW/m?

1.8
[ N
16
400 500 600
Time (s)

Figure A36.18. Differential Pressure AP23 at different heat fluxes.

—_— 2
14 1.096MW/m

¥

300

10 100 200
N 2
14 1.37MW/m
1.2
1.Mmﬂ/

650 700 750 800
Time (s)

S 2
14 1.233MW/m

1.2

M"‘"WWWW

400 500 600
Time (s)

Figure A36.19. Differential Pressure AP34 at different heat fluxes.

A36-10

- —



AP45 ( mH,0)

© o o

AP56 (mH,0)

0.

-—

0
0
0

0.4

3

2

A

0 —_— 1096MW/m

“© Nt WA i

© o oo
= N W M

I

] 1.096MW/m?

0 100 200 300
1

1

9

8

1 137MW/m
650 700 750 800

Time (s)

0.5

W

] — 1.233MW/m? |

400 500 600
Time (s)

Figure A36.20. Differential Pressure AP45 at different heat fluxes.

— 1.37MW/m?

0

650 700 750 800
Time (s)

300

04
0.3

0.2

0.1
0

— 1.233MW/m?

PN Vot aieh

400 500 600
Time (s)

Figure A36.21 Differential Pressure AP56 at different heat fluxes.

A36-11



—— 1.096MW/m? — 1.233MW/m?
6.5 8.5
GW‘ GM
55 5.5
5 5
0 100 200 300 400 500 600
Time (s)
5 7
™ — 1.37MW/m?
E 65
a B [rrrammremseiihen,
®
3 55
2 5
O %50 700 750 800

Time (s)
Figure A36.22 Pressure P1 at different heat fluxes.

5 - 5
—— 1.096MW/m? — 1.233MW/m?
4.5 4'5W
4 4/
0 100 200 300 400 500 600
Time (s)
5
— 1.37MW/m?
45

M‘*’"H\

4650 700 750 800
Time (s)

Figure A36.23 Pressure P2 at different heat fluxes.

Pressure P2 ( mH,0)

A36-12



— 1.096MW/m?

| | i S A
2.5} s 2.5
) B 1.233MW/m?
0 100 200 300 400 500 600
Time (s)
5 3
=~
= M\
£ 25
(M)
S
& _ 2
5 1.37MW/m
S %50 700 750 800

Time (s)
Figure A36.24 Pressure P3 at different heat fluxes.

2 2
— 1.096MW/m? — 1.233MW/m?

15 W 1.5p

1 1

0 100 200 300 400 500 600

Time (s)

5 2
~
E
8 15
o
2
2 | — 1.37MW/m?
T 1

650 700 750 800
Time (8)
Figure A36.25 Pressure P4 at different heat fluxes.

A36-13



WMMMW

0.5 0.5
o |— 1.096MW/m? | . |—— 1.233MW/m? |
0 100 200 300 400 500 600
Time (s)
o 1
u b
E M\,\\
@ 05
®
=3
a 2
o |— 1.37MW/m |
0

650 700 750 800
Time (s)

Figure A36.26 Pressure PS5 at different heat fluxes.

1 1
—— 1.096MW/m?
| A nA R A
0.5 W 0.5
. . |—— 1.233MW/m? |
0 100 200 300 400 500 600
Time (s)
1
— 1.37MW/m?

P ainetia N

0650 700 750 800

Time (s)
Figure A36.27 Pressure P6 at different heat fluxes.

Pressure P6 ( mH,0)
o
N

A36- 14

{—



ey

povane Fupiniah it od o,

4.5

| — 1.096MW/m? |
0 100 200 300

5 5

o~ L“Hnﬁvnﬂmmwn¢-

=

b 45

(03]

=

8 — 1.37MW/m?
o %50 700 750 800

Time (s)

4.5

Lasa i ipriapad

[ — 1.233MW/m? |

400 500 600
Time (s)

Figure A36.28 Pressure P7 at different heat fluxes.

A36-15



g

I

. N

o

i

DISCLAIMER

This report was prepared as an account of a research project conducted at the
University of California Santa Barbara Center for Risk Studies and Safety and
sponsored by U.S. Department of Energy’s International Nuclear Energy Research
Initiative program. Neither the United States Government not any agency thereof,
nor any of their employees, nor the University of California and its employees,
makes any warranty, express or implied, or assumes any legal liability or
responsibility for the agency and the University, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that its use
would not infringe privately owned right. The views and opinions of authors
expressed therein do not necessarily state or reflect those of the United States
Government or any agency thereof or the University of California.
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