Overview of the Lab
Systems

by Paul Hayden

* EnFlo Tunnel, Designed and Built by the Central Electricity
Generating Board in the late 1980s moved from Leatherhead to
Surrey University in 1993 - The EnFlo Lab

* Alan Robins moved with the Tunnel now Emeritus Professor
* Tom Lawton Joined a few week after myself, stayed 15 years 2 : | e RRR A 1A 5
* Paul Nathan - 2012-2018 Electronic Boxes!! Thermistors ; e
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EnFlo Lab
Formed in 1993

* PhD Building affected dispersion from elevated
releases in neutral and stable boundary layers -
funded by British Nuclear Fuels

* Employed for 6 weeks over the summer of 1993 to
write a general-purpose measurement program in
LabVIEW, still working on this!!

* Apple Centris Computer 8MB Ram (upgraded to
16MB!!)

e LabVIEW 2.5 would only run on an apple
Macintosh

* Data storage SyQuest Drives (Removal Hard
Disks) 60MB Cartridge ~£60




Evolution of Automation

* First profiles measuring empty tunnel background
flow quality with 1D traverse

* Built 3D traverse 1995
* 8 hours at work 16 hours away

* Late 1990s First automated emails (sent 1000 for an
overnight run) but could not read at home!!

* Sent SMS messages (had to buy 500) early 2000s

* mid 2000’s Could read emails at home
e ~2010 vnc over Teamviewer then Tight VNC viewer

e User can run tunnel from home - decide if warnings
are bad enough to warrant aborting the run.
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The Server
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Principles of Safety 1 R)R)E

Let 8t 030

LabVIEW Software control to operate Tunnel inside a safe envelope
But Hardware Trip Sensors for:
Watchdog heartbeat from LabVIEW on Server <bmins
Inlet heaters too hot
Exit temperature too high
Chilled water pressure too high
Source gas above flammable limit
Water leak indicator

Emergency stop button pressed or Fireman’s switch

Documented in the EnFlo lab Risk assessment



Run Monitoring - Stopping a rubbish run

When running heated tunnel can use ~200kW expensive!
Fibre optic loose efficiency with number of hours ~5K to repolish
Gas bottles, expensive

Run will shut down if:

Tunnel computer locks up (Server computer does this)
Run out of gas

Tunnel speed error

Any inlet heater not working

NaN from Acquisition systems

Very poor Fast Flame lonisation detector Calibration
Laser power goes to zero from probe etc etc etc



Taking data — Measurement.vi

Measurement.vi rev. 2067 * = O b
File Edit View Project Operate Teols Window Help
SRR | | 2 ||Prea
T e T T R Tore T B
FF1 || 65494 | 16.4797] 400.0 | 12000

61598 | 034802531

| Run Program
S| Post Process Raw Data File
4 Save Mo Data

Time per Block (s)

Mo of Blocks  Current Block
1

)
i

| PALISE o STOR
T

"t [ Fenames na onvot | kg | e | s [

c ] - !'5 Velocity trace
Mothing . Mothing vl Do not save ¥
== E

' 'h_}-,-f‘kf"riﬁmﬁﬁlu*;*%fff‘l'fgri‘fifﬁju

[T @ 2]saz
[v @ x|

e . N = 4 gl Vel histogram
% Mething . Mothing W D’Dno‘imﬁj

015+

o - AN NEEEERRNNRES| [ AR RN AR

0.05+

0.00-7 i 7 e i
-4000 -2000 000 2000 4000 6000
. HiE ol
f- M_Jﬂﬂ - Cursor 0 =13
[ o N i il

This takes the high Frequency Data >0.5Hz

Such as:

Flame lonisation Detectors

Pressure probes Pitot 7HP

Laser Doppler Anemometry

Hot wire, Cross wire

Analogue data

Can write your own Acquisition plugins

Saves raw data in binary format
All metadata channels from the server also stored
Results File contains all the Stats

Two modes:
Take New Data

Post Process raw data file ~25years of data



Measurement Setup File
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The Multi-run Program Hierarchy
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Multi Run Command File
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Run Monitoring — Warning User

Calibration drift great than 8%

Bkgnd Variance Too High

Signal clipping FF1 has 0.4% Overflows at ADC.
Unsteady Point

Poor Data Warning instrument has NaN values

Wind Turbine Speed Error

The Server IP No 131.227.181.108, is not responding.
Traverse Error ZDem Pos = 0.0 Achieved Pos = 326.7 mm

With VNC the user can make a decision on what to do from home



Example
Email

IP4A6Tun Calibration Drift

-y Repl @ Reply All —* Forward
b Py Rl

L]

Enflo Lab (FEPS Faculty Admin)

IE:J We removed extra line breaks from this message.

Fast FID calibration "S:\Research\EnFlo_Data_Current\2025\IP46\Daniel

Draycott\Calibrations\Cal_05-2025\FF_COM12_ch0_2025-08-09_6.tsv" has changed by 5.12% since the previous one "FF_COM12_Ch0_2025-03-
09 5.tsw"

which was taken 1.7 hours before.

Fast FID calibration "s:\Research\EnFlo_Data_Current\2025\IP46\Daniel

Draycott\Calibrations\Cal_09-2025\FF COM14 Ch0O_2025-03-09 6.tsv" has changed by 5.12% since the previous one "FF_COM14 ChO_2025-09-
09 5.tsv"

which was taken 1.7 hours before.

Results File:
FF_COM14 Ch0 2025-05-09_6.tsv

Raw Data File:

<DATA_ROCT=\2025\|P46\Daniel
Draycott\Raw_Calibrations\Raw_Cal_09-2025\FF_COM12_Ch0_2025-09-09_6_tsw\
Raw Data\FF_COM12_Ch0O_2025-09-09_6_12.xls

EnFlo_Stack Position in Tunnel Coordinates ¥=-0, ¥=-0, Z=17749mm The Multi Run Prog that started 2025-03-03 16:01 is in Row 2 of command file
Cmd 115 Rotate Meas.tsv Row Type Auto Calibrate Current overhead Factor = 26.9%, Estimated completion time is
2025-059-09 16:14.

Call chain:
Multi_Run_Prog.vi
Execute_Row.vi
Execute remote call.vi
Auto_calibrate.vi

To @ Enflo Lab (FEPS Faculty Admin]; © Draycott, Daniel J (PG/R - Sch of Engineering) Tue 09/08,/2025 1607



Results File Plotter
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LabVIEW to MATLAB
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