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1 Speed/Velocity
2 Flow Rate
3 Flow meter
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4 Plasma flow meter
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' Discharge flow meter/anemometer
2 Glow discharge anemometer

3 lon tracing

4 pulse discharge

5 Probe

6 lon anemometer
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Semiconductiors
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Specifications
Limits
Parameter Symbol Test Conditions Min I Typ® I Max | Unit
Static
Gate-Source Breakdown Voltage Veryess Ig=-1pA Vps=0V 25 -35
v
Gate-Source Cutoff Voltage Vas(of) Vps=15 V.Ip=2nA -3 -8
Saturation Drain Current® Ipss Vps=15 V. Vgg=0V 2 10 20 mA
Vgs=-15V.Vpg=0V -0.002 -2 nA
Gate Reverse Current Igss
I Ty = 100°C 0002 | -2 uA
Gate Operating Currentd Ig Vpg=10V.[p=1mA =20 A
Drain Cutoff Current In(oty) Vps=10 V,Vgs=—8V 2 s
Drain-Source On-Resistance IDS(on) Vgs=0V. Ip=1mA 150 Q
Gate-Source Voltage Ves Vps =15 V.Ip =200 pA 035 -25 =75
v
Gate-Source Forward Voltage VasE) Ig=1mA Vps=0V 0.7
Dynamic
c o F 0T g B f=1kHz 2 55 6.5 5
‘ommon-Source Forward Transconductance r Vps =15 V m!
: ps =18 F=100MHz | 16 | 35
Vas=0V
Common-Source Output Conductanced Eos f=1kHz 25 50 us
Common-Source Input Capacitance Ciss 22 8
- Vps=15 V. Vgs=0V.f=1MHz oF
Common-Source Reverse Transfer Capacitance Cras 0.7 4
Equivalent Input Noise Voltaged = Vpg =10V, Vgs =0 V. f= 100 Hz 6 j“%
Notes
a. Ta =25°C unless otherwise noted. NH

b. Typical values are for DESIGN AID ONLY. not guaranteed nor subject to production testing.
c. Pulse test: PW =300 ps, duty cycle =2%.
d. This parameter not registered with JEDEC.

Typical Characteristics

Drain Current and Transconductance

On-Resistance and Qutput Conductance
vs. Gate-Source Cutoff Voltage

vs. Gate-Source Cutoff Voltage
0 10 500 T T T T
! e a ms@Ip=1mA Vgs=0V  _|
I g Zos @ Vps =10V, Vgg =0V
16 Dss 8 L S 400 f=1kHz —1 80
— g
12 o 6 :_“ 300 —-H s / 60
£ Zos

g / 4 200 40
4 —/— Ipss@Vps=15V.Vgs=0V | 5
g @ Vps=15V. Vg5 =0V
f=TkHz

0 | I I [ I N |
0 -2 —4 I -8 -10 0 -2 - -6 -8 -10

n) — Drain-Source On-Res
(g ) aaueponpuo) ndingy - F

Ipgs— Saturation Drain Current (mA)

-
(Sw) aouednpu

100 20
l/

Vas(ats) — Gate-Source Cutoff Voltage (V) Vis(am — Gate-Source Cutoff Voltage (V)
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Abstract

In this thesis methods of flow metering by the adoption of electric plasma are
studied and one of them is investigated experimentally and by computer simulation.

According to the selected method, a bundle of ions release from a pulsed electric
discharge in the air stream and fly with the flow until hits and detected by a probe
located at a known distance downstream. The flight distance divide into flight time can
provide airflow speed.

A setup is arranged for the experimental survey, Main elements are a corona
discharge as an ion source which is located in the vessel wall, an electronic circuit for
the detection of ions, and a uniform, and controllable source of airflow by utilizing a
homemade wind tunnel.

Detector signals clearly prove the relation between airspeed and flight time, but
measured speed is not equal to the flow stream. This error appears due to the
instrument's weakness and also some physical phenomena reveals in the computer
simulation.

Computer simulation of the corona discharge and ion diffusion in the air was done
by COMSOL software and by solving the governing plasma and fluid equations.
Results show the boundary layer effect on ions passage, which could affect their flight
time. Actually, ions are traveling through a streamline in the boundary layer and their
speed is a fraction of the mainstream velocity. This proportion got investigated
analytically, and the accommodation between experimental results and analytical results

was achieved.

Key words: corona discharge, ionic anemometer, Electro hydrodynamic, flow

meter
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