
• 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
• Paul Nathan - 2012-2018 Electronic Boxes!! Thermistors

Tom LawtonAlan Robins Paul Nathan

Overview of the Lab 
Systems

by Paul Hayden



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!!)

• 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

• ~2010 vnc over Teamviewer then Tight VNC viewer 

• User can run tunnel from home – decide if warnings 
are bad enough to warrant aborting the run.



EnFlo Tunnel 
Control

3D Traverse

Tunnel speed

Inlet heaters

Control of heating and 
cooling panels

Turntable

Gas mixing system

Collision Detection



SERVER COMPUTER

EnFlo Tunnel PC A Tunnel PC Aero Tunnel PC D Tunnel PC

~300 ADAM 
Channels 210 Thermistor 

Channels (Paul Nathan)

Gas Detector

Usonics

LDA     FFID     7HP Hot wire Pressure Scanners7 Hole Probes



The Server



Lab Temperature 
Control

• Cooling
Window control

Extraction Fans

Air Coolers

Back End Chiller



Lab Temperature 
Control

• Heating

Bank of heaters 
~12kW

Back End Chiller

Lab Convection 
heaters 2kW

Inlet Heaters
405kW



Lab 
Temperature 
Control



Principles of Safety
LabVIEW Software control to operate Tunnel inside a safe envelope
But Hardware Trip Sensors for:

Watchdog heartbeat from LabVIEW on Server  <5mins
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
Unattended Apparatus – Silent Hour Running Form to Security
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 Ionisation detector Calibration
Laser power goes to zero from probe etc etc etc



Taking data – Measurement.vi

This takes the high Frequency Data  >0.5Hz

Such as:
Flame Ionisation 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     ~25 years of data



Measurement Setup File



The Multi-run Program Hierarchy

Multi Run Prog

Auto Calibrate

Calibrate

Gas Control

Measurement

Set Tunnel SpeedMove Traverse

Traverse Profile
Take Background Zero Instruments



Multi Run Command File



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 Z Dem Pos = 0.0 Achieved Pos = 326.7 mm

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



Example 
Email



Results File Plotter



LabVIEW to MATLAB



Any 
Questions?



2D plotting


