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Task list

6.5.1 NaCl, NH,NO,;, KNO,;, NaNO,;,KCIO; varying humidity from 0-10%
6.5.2 Mixing two powders of varying humidity from 0-10%

6.5.3 Aluminum powder

6.5.4 Water

6.5.5 lcing sugar (powder) humidity from 0-10%

6.5.6 Fud oil (car gasoline and diesdl)



Experiment setup

Vector Network Analyzer
N5230C



Simulations (E field, 6 = 45°)
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Resonant method
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Spectravs. humidity
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Empirical model for water content
€ =€, + ae,w, + be, w2 +1i-aw?

* €. -- dielectric constant at dry material

* €,, - dielectric constant of water (57.95 + 32.721) [sarthe et al];
* a, b -- empirical parameter

* o -- conductivity loss parameter

* w,. -- water content in mass(%o)



Pure chemicals at humidity from 0-10%

Solid lines; calculation results
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Mixture: NH,NO;In Sugar nn
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Task list

6.5.1 NaCl, NH,NO,, KNO,, NaNO,,K ClO, varying humidity from 0-10% ‘/

6.5.2 Mixing two powders of varying humidity from 0-10% /

6.5.5 Icing sugar (powder) humidity from 0-10% ‘/



Problem:

10~
Al pOWdCI’ @ Real

—— Imaginary +0.961

S,,(dB)

-20

- 536mg Al powder (- =% ® ® = = = @
| | | I | | I |
12.2 12. 4 12. 6 12. 8 0 100 200 300
Frequency(GHz) Angle(”)
60 =
-
p—a——8 —a—S
% h'lod._____hM Er — 45.12
— w .
A , +38.001
' ) weter —#—Real Ae. = 7.9%
—@—Imaginary €y = 1.970
. 308mg water 0 -
1 1 I | | | | | | |
12. 2 12. 4 12. 6 12. 8 0 a0 100 150 200 250

Frequency(GHz) Angle(")



Non-resonant measurement (theta = 0°)
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Definition of transfer matrix
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Raw data and fitting results
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Car fuel Measurement
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Task list

6.5.1

6.5.2

6.5.3

6.5.4

6.5.5

6.5.6

NaCl, NH,NO;, KNO,;, NaNO4,KCIO4 varying humidity from 0-10%
Mixing two powders of varying humidity from 0-10%

Aluminum powder

Water

|cing sugar (powder) humidity from 0-10%

NS CINNN

Fuel oil (car gasoline and diesel)



Next step

* Redo measurement of water.



