NEmid Elow Measurements using
= a Pyroelectric Anemometer

Dr. J. N. Zemel
Rob Callan




@Verview

SREIP0SE
T hfv of @peration
alieasurement System:
= | Analog Processing Stages
f} 2)D|g|tal Processing Stage
- & [fjquid Flow Systems
® Results

® Conclusions




pihelideal mass flow sensor:
_fs sall and low: cost
qwres minimal calibration

@es not restrict the flow

Works accurately over a wide range of
Hlow velocities

® Previous research found the PA meets
these reqguirements for gas flows
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IIECry of Operation

- Pyroe electricity: a change in heat content results
[IRarChangde in surfiace charge

ShiEdtrtiransier through conduction and
-~ CC AVection

' a_.=~";_-;_,““=‘_? = Fluid Flow

- —

e —

- Conduction

—

= Convection
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— Flow rate data

» Analog processing PA rgstgonse
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HEUId Flow Systems s

SESueedly, fiieasurable flow rates over 2-3
rdets of magnitude
y D" & must be known within .5%
=5 stlmated accuracy of PA)

="e Callbratlon measurements must be
absolute (collecting a volume over time)
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S HIghMflow system

Collection Container

N Electronic Balance

Source Container
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Experimental Results
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SMEGWAIOW, measurements
lighiNiow measurements

BAEOnstant flow measurements
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VIIOW measurementss

Norm. Diff. VS flow rate (cm/sec)
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i@ Flow measurements

Norm. Diff. VS flow rate (cm/sec)
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.‘h_
ant flow.measurements

i

ISENVALIONS:
PANEquires a period of time for responses
o Stabilize

":° Responses drift over time

2 j ' Temperature dependence: Single
Electrode, also possibly by viscosity and

density
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@EnCItSIons

SRIESYOIISES O IOWS UNdEr L Cm/Sec appear tor be too
erJJ 0 measure
onses Lo flows in the 1-7cm/sec range appear to
me arlinear’ response (similar to previous research)

PRRESPONSE appears to have a strong dependence on

—

S -mperature (.87 mV/°C at 20°C) unlike response to

-~ & The viscosity possibly varies by 30% over temperature
rangte) viscosity inversely proportional to Reynolds
number

e Jmportant to keep temperature as stable as possible
over the course of measurements




