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Worldgate / Worldgate
Sony, Philips / WebTV

Sega / Dreamcast
Sony / PlayStation 2
Ninterdo / Dolphin

Wyes, Hewlett-Packard,
NCD/Tektronix, Sun,
Boundless, Neoware

Compaq / Aero series
3Com,Palm / Palm VII
Hewlett-Packard / Jornada series

InfoGear / iPhone
Alcatel / WebTouch
Nortel / Power Touch

Air Communication / Smart Phone
Nokia/ 9000Communicator
Motorola / MAPS Gaming console devices

Net TVs
E-mail terminals

Screen Phones

Web terminal

Smart handheld devices
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From Azar (2000)
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From Azar (2000)

(photo: thermally conductive plastic compound from
            M ack Plastics, k > 20W /mK up to 600°F)
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M easuring technology
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• Fluid + solid : liquid, gas, mixed-phase, ...

• M easurem ent of fluid properties:
viscosity, density, surface tension, ...

• M easurem ents of flow properties:
Pressure, velocity, particle size distributions,
tem perature distributions, shear force, ...

• General requirem ents:
accuracy, repeatability, cost, ...
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• Pressure is derived from force per unit area.

• Pressure transducers convert an applied pressure
into a sensible signal (electric signal or others)
through the change of displacement,strain,
piezoelectric response...

• The choice of transducer varies greatly
depending on many factor like pressure
range, dynamic response, pressure media,
dimensional restrictions,… etc
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Bernoulli’s Equation

% Average velocity: flowm eter

% Local velocity:

- M echanical rotator
- Pitot-static tube
- Hot-wire/-film
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V(x,t)=∆∆∆∆ x(x,t)/
∆∆∆∆t

• Seeding

• Illum ination
(twice in succession)

• Im age Recording

• Vector processing
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OpticalOpticalOpticalOptical
Measurement forMeasurement forMeasurement forMeasurement for
Multi-phase flowsMulti-phase flowsMulti-phase flowsMulti-phase flows

&    Particle size
distributions

&    Velocity
distributions

&    Refractive index
distributions

&    TemperatureTemperatureTemperatureTemperature
distributionsdistributionsdistributionsdistributions
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