


Developing Equipment for
Remote Operation

Ted Sansom
Technical Director
Armfield Limited

RV A EorshniEncgImeenng Edacation ITechnology w



 Armfield Background

e Work with MIT

 Requirements for remote operation
e Current Situation

* Future Developments

e Summary
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Armfield Background

e Supplier of Laboratory Engineering Teaching
Equipment

e Civil, Mechanical and Chemical Engineering

* Wide range of products (300+)

 New products continuously being introduced

— Increasingly sophisticated
— Virtually all new products computer compatible
« Data Logging
 Armfield are totally dependent on supplying
Laboratory Equipment to Higher Education
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InneVvators in Engineering Education Technology




Heat Exchanger Bench

e Accepted order from MIT to modify an
existing heat exchanger bench design
for remote operation (joint funded)

— Co and Counter flow under computer control
— Flow Control Valve under computer control
— Electric Heater under computer control

— ‘Watchdog’ circuit added to shut down power In
case of communications failure

 Ended up being a total redesign
e Defined principles for future products
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HT30XC

Now available as a standard Armfield product
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Generic Architecture
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Generic Architecture

Software
. Device :
Windows <:> Driver i
O/s (DLL) : Common Shell

' i (Borland Delphi)

Other Programs

LabView
Matlab
C++
Excel
etc
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General Considerations

 Eliminate Manual Operations
— Some things can be manually controlled on
a day by day basis

 Enable Software Control
— Compatible with user developed software

e Communications can be unreliable

— Personnel Safety Paramount
— Equipment Protection Important
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Heat Transfer Equipment

Similar Modifications to control unit

3 phase fan and inverter control for airflow equipment
Flow Meters and Control Valves added

Motorised screen on thermocouple apparatus

Again all available as standard products (HT10XC family)

RV A EorshniEncgImeenng Edacation ITechnology




Centrifugal Pump Test RIg
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Future Software Developments
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Typical Software Implementation

‘Executive’ Software Equipment Specific

* Registration e Communications with

e Organisation Hardware

e TimeSlots/Bookings * Graphical Display

e Lectures Notes e Data Processing and

o Setting up info, Comms/ display :
Addresses * Data Logging

e DataBase e Graph Plotting
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Equipment Specific Software

 Has to be written for each piece of
equipment
 Needs to be written by someone

who understands the equipment
and what Is being taught

e Needs maintenance

« Potentially a lot of work if several
pieces of equipment used
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Generic Architecture

Software
_ Device :
ngcllgws Driver |
(DLL) i Common Shell

‘ i (Borland Delphi)

!

|
|

Other Programs | Configuration Files
|

LabView _
Matlab (Spreadsheets and Graphics)

C++
Excel

etc
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Common Shell

» Easy to configure for different equipment
— Set up by graphics, spreadsheets, help files

 Well proven Software Code

e Already produced for each new item of Armfield
equipment (local operation)

 Maintenance and control procedures
In operation (ISO 9000)

e [eature Rich

Question
Could the Common Shell be adapted for remote operation?
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Major Features

— Graphical Display

— Top Level ‘Walk-Throughs’

— Extensive Data Logging Capability
— Sensor Calibration

— Fully flexible Graph plotting

— Help Texts
« Both Common Shell and Equipment Specific
— Facility for Student Q & A's

— Various Real Time Display options

« Mimic Diagram, Graph, Spreadsheet, Histogram, Recent
History graph
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Potential Future Growth

PROCESS SERVER REMOTE
USB
A =L
T T | =
ETWORK
]

e Local Computer
(or server) connects to the
equipment via the USB

 Remote computers connect to the
server |P address

 The remote computers get real time
data from the server as If
It came directly from the USB
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In Use

» All Facilities available on remote computers
— Full functionality of ‘Common Shell’ features

 Each remote computer can control their own data sampling

 Each remote computer controls their own display, graph plotting,
etc.

e Any computer can control the process
— Only one at a time

e Some functions run on the server (e.g. PID algorithms), but the
control computer can modify the settings and all users can view
the results

e ‘Chat’ windows and video windows easy to integrate using
standard bolt-ons
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Current Situation

e Demonstration version of Remote Software
avallable to prove feasibility

* Further work required to turn it into a
saleable product

— IT work rather than Engineering
e Hardware available now, and more coming.
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Summary

 Armfield are the leading laboratory equipment
supplier to engineering education worldwide

 We intend to remain in this position

 Web based experiments are here and growing
— we will be part of it

e Several items of equipment available now

 Advanced software in development
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