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Outline of this presentation '-\\J(IT

® Motivation: why a liquid metal backward facing step experiment?
® Presentation of the DITEFA 2 facility and its instrumentation
® Measured data / data to be expected

@ Outlook and further work: warning!
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Why a backward facing step? '-\\J(IT

Outlet
Back Bottom
® Original motivation: to test calculation (prediction) methods el T vl
under strong perturbations or non-equilibrium conditions op L From
(strong enough to invalidate boundary layer theory) " o
® ,Nowadays": (almost) all-flows-in-one kind of geometry for
single phase flow
® Wall bounded flow Outlet
® Mixing layer A . section
® Recirculation regions ' f gl
® Dettachment/Reattachment k | Heating
® Secondary motions of the second kind (if confined) { plate
® Buoyancy effects (if heated) ! yﬁx -
® Logic: good results in a BFS, not bad chances of not \ ‘
brutally missing engineering applications (in a qualitative Step Inlet
Sense) \ section
[nletT ]
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DITEFA 2 facility and its instrumentation
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02.5 mm > 01,6 mm

DITEFA 2 facility and its instrumentation ﬂ(".

Velocity signal measured
over the thermocouple (TC)
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DITEFA 2 facility and its instrumentation ﬂ(“.
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DITEFA 2 facility and its instrumentation ﬂ(“.

Karlsruhe Institute of Technology

® Noise/drift level problems of permanent magnet probe: il LT
® Frequency converter (FC) / variable frequency drive
® Ambient noise (hall heaters, sun, hall air circulation) P

® Power line (not optimum)

® Grounding of thermoelectric-

cable

ppppppppppppp
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LTTpro V4.0.98.5072 : 1 x LTT24-08 32Bit 4MHz @

|

File Edit View Device Channels Datapipe Options Help
4 « — x
[kl Q Qa8 a|T e |5 |k el it g
B D Mame Input-Type ~ Option Range Supply
- Analog Input-T. Option  Range Supp.
D1 chi-1 volt DC DE 250 mv OFF m
[J 2 chi1-2 GND None £5 v OFF
0 3 ch1-3 GND None 5 v OFF =]
B 4 chi-4 GND None =5V OFF
B 5 chi-s GND None 25 Vv OFF o
6 ch1-6 GND None 5 v OFF
7 ¢h1-7 GND None =5V OFF
B 8 chi-s GND None 25 v OFF
A4 pigital 4
O o1 Back-In 1 =
- Math Math-Ty.. oOption Source Resu..
- window Ave.. window A. len=1000.. chnl 1-1 ,:_;;
- FFT dB-Fs FFT Hamm|dBFs chnl 1-1 ke
+
< >| {0}
= occe contal x
Transfer Trigger
¥ | |1.000MHz - W | |No Trigger -
Continous -
No Filter -
Display Rrecording
¥/ | Losms /1055 v V|| 16.78M5 /16,785 hd
Keep Display Tme testLosy
5008 Dram Lines C8V Fiks (.cv) =
» Stop (@) Record Autozern Select Stream for DAC Replay
Running Setup OK! D:0.00 Frfs M:0.00 Fr/s 7001 103 206 4.00MBJs
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Pump: 200 rpm
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= LTTpro V4.0.98.5072 : 1 x LTT24-08 32Bit 4AMHz @ - o
File Edit View Device Channels Datapipe Options Help

[kl Q Qa8 a|T e |5 |k I Gl = </
- D Name Input-Type  Option Range Supply H

v Analog Input-T. Option  Range  Supply
01 ch1i1 volt DC DE 250 mv OFF -J
2 ch1i-2 GND Nore 5 W OFF
0 3 ch1-3 GND Nore =5 v OFF =]
@ 4 chi-4 GND None =5V OFF ;
@5 chis ShD) NONC =5 U ClAF = Karlsruhe Institute of Technology
@6 chi-6 GND None ELY OFF
@7 chiv GND None =5V OFF
® s ch1i-8 GND None 5 W OFF _i.
- pigital 4
0 o1 Back-1n 1 =
- Math Math-Ty.. option source Result -

(1. FFT dB-Fs FFT Hamm|dBFSs chnl 1-1
Owmi. rus RMS chnl 1-1(3.698 pv
CImi.. rMS window RMS chnl 1-1

(Jm2.. window Ave. window A. Ten=1000.. chnl 1-1

(€ ‘m

FC: on

Bl Q|| |Na@a | FE |k i :
dBFS FFT dBFS )evice Control
~ | Pump: 200 rpm
W 1.000MHz - W No Trigger T
oo : After measures
High Sampl. R.
¥/ [1.05Ms/ 1058 v W 1.05MS/1.05s v

No filters
Draw Lines CEV Files (*.csv) e

for qualitative
comparison

means only

@ Stop @ e @ e @ Select Stream for DAC Replay

Running active D:0.00 Frfs M:0.00 Fr/s 1583991015 3.99MBJs
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= LTTpro V4.0.98.5072 : 1 x LTT24-08 32Bit 4MHz @ - a
Flle Edit View Device Channels Datapipe Options Help

[Rlde Q Q Q5| 0| T & & | T & & T |F 3| kd [l [#] Ot Gl =
W a D Name Input-Type Option Range Supply .
- Analog Iepur=h. Option  Range  supply
V —_— 39 V D1 chia GND None =250 mv. OFF .
m -_— “ 0 2 ch1i-2 None =5 v OFF
0 3 ¢h1-3 GND None ERY OFF =3
® 4 chi-4 GND. None 5V OFF
@ 5 chi-s aND None 5 v oFF e ;
6 ch1i-6 GND None B OFF
7 ch1-7 D Non 5 v oFF Karlsruhe Institute of Technology
8 ch1-8 GND. Non =5 v OFF i
- pigital
O b1 Back-In 1

v mMath Math-Ty. Option Source Result

w1 FFT dB-F5 FFT. Hamm|dBFS chnl 1-1
Om s s chnl 171
(OJwvi.. RMs window RMS chnl 1-1

Acknowledgements:
M. Tasler (LTT)
W o = J. Konrad (TEC)

el w & S 3k

Transfer Trigger

) ESE—— || = * H.J. Brinkmann (ITES)
- S. Waustling (IPE)

5 R. Schmidt (INR)
R F. Arbeiter (INR)

Running a active D:0.00 Fr/s M:0.00 Frfs 3954066 19.76 KB/ Can be better’ bUt We prefered

/ better thermal drift capabilities
feuto _ |500[HZ]
NpMs = /1—’:0]7 *Npc,10Hz™ /THZZ] 0.035 [uV] = 0.247 [uV]
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DITEFA 2 facility and its instrumentation ﬂ(".

® Calibration curve

Intercept -0.24784 + 0.09528 order of
m Absolute signals i Rsase | osmms L”S?%?;%‘fﬁ
in the order of 52 5 S =549 [ ]
. 28 4 @ o
V~10[HV], l.e., 24 @ Sexp =584 [m/s]
] @
signals 100 times % ™ .
> 164 &
smaller than 12- ¢
1 @
8_
thermocouple ] ®
signals " AR or o5 os
Ugui [m/s]
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Measured data / data to be expected

® Data to be expected
® (u) profiles

® Nu distribution along the heating plate
® 10000 < Rep, = U” " < 30000 (...75000...)

gBATh
b

® Measurement uncertainty for (u) with a 95% confidence interval

® 0.005 < Riy, ==—5—<0.2, with AT =

® P1<5%, P2<3.5%, P3<11%, P4<27%, P5<16%, P6<6%
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Outlook and further work '-\\J(IT

® Postprocess the data

® Uncertainty calculations/analysis

® Publish papers/dissertation: honest report considering all limitatations the results may contain

® Future PhD Student
® Install a heating plate with more thermal power (to achieve higher Richardson (... and Reynolds...) numbers).
® Install a new heat removal system and/or a heat storage system as a system temperature fluctuation damper.

® Improve inlet boundary conditions (they are good, but you can always improve).

® Measurement of (T)-, (T'?)- and (u'?)-profiles (u'T’) (all possible with current instrumentation, but not the actual

system setup (heat removal system + wiring of the involved thermocouples).

® Perform spectral and wavelet analysis for " and T,

13 17.03.2021 Thomas Schaub — 2021 Spring School on Sodium Cooled Fast Reactor Karlsruhe Institute of Technology



