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A microwave measuring method of the level and
refractive index of fly ash in the waveguide
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Abstract: To further improve the accuracy of the microwave waveguide method for detecting the unburned carbon content of fly ash, a
method is proposed to calculate the ash level and relative group refractive index of fly ash in the waveguide. Through time domain
transformation, the time of microwave reaching the interface of different media is achieved. Then, by combining with the transmission
speed of microwave in different media in the waveguide, the reflection of microwave on the interface of different media in the waveguide
is obtained. This paper uses a rectangular waveguide with a specification of 8 mmx15 mmx100 mm. Under the 12. 4-18 GHz frequency
band, the above method tests the level and relative group refractive index of a series of ash samples with a mass of 0-12 g and a carbon
content of 1%-10%. Results show that there is a critical point in the measurement process. When the actual ash level in the waveguide
is larger than 47. 3 mm, the error between the measured level and the actual gray level is basically within +2 mm. And the relative group
refractive index of the ash sample in the waveguide is positively correlated with the carbon content of the fly ash. It does not vary with the
mass of fly ash.

Keywords : microwave ; waveguide; time domain; ash level; relative group refractive index

AR L) By P R P RO B T B SR, R WY s 1T Y
EBATHRPRAIEORTEAR , PRI OB 5 B i (9 R S
G 6T 9 By AP AR R DL | B e R R R R LA B
TEMRIBERL T IS 47 oh ORIl H BOA R Y,

0 35

il

W H 9. 2020-11-04 Received Date: 2020-11-04
w SR AT H | K & TR (2017 YFB0902100) 1 H %% Bl



170 U #H £ ¥ W

F42 8k

QOB iR A DN 75 12 2 43 DAy N vk A B
TR RO vk R T S e S LR T R
SR A5 o 2 0 4% B 10 A5 AR R SR v o S OB gk A
SR SO e 3 R 32 B e A R 12 Ak e
St T I R R T o AR R 2 T LG 8
AN R sl G A A I R A AR B A 00RO Bk
S EERCAY P 3 SO R R R ik O
EONTIE WO Sl FOCIE Ik MOk, MBERE
PO e AT TORIBURE BB 1Y — S i P RE S T
ISP N FE T MR 22 58 MU A | AR5 K R R S
M BT 22 TE A R JF LA S B B 20 X R
T3 R RE vy R OB ARG I ) AR A T i X RO ik
AT LI W, T A TR R AR R B
WK T BC 45 S5 28RS AIE P 335 3 A A7 e oz o 7 rh kB 7 )
LSS A, I AN 2 5 RO G R R il R
SRR AR e i H S i ORI i g oeiE
R R LAJRUT R S O 1 2 S Sl i D0 e T vk 6 ik
PO SRR TR DR A AR A AR R R B A
S5 TR S TIRTE R D i T R R S T R 4R,
TS B4 5 08 43 B e BE R 43 A o Iase ikt
P 28 3 O i B A 1 W A Bl e S8R AR K A T
AW A AL AL 3 6 S B A ROR R, Rk B
A RBUEZ SRR I A A A B R A 2
P T R ek I RO B

PRGBSI 3 S A4 1 o 2 AU D 3% | ol e i
VR B S ) I st e R R A, M LA
PRI A T RO it 5 S R M 0 B 37 22 2 TR o
U AR T LADRUE SRR A 1) Jo] Pl i, 0004 2 v, i L
BT B LAAS SCEF X e i = L 347 AE i 7]
AR I R TR

T 2k 0 RO 5 i A N B Y T AR D
SRS S AT R AT G, 8 5 K SR
R G XTI BR KRR R B R I, R Y 5 1
SR A ST VR N A DG bR AT R Bk R i A T
P RO o A A R AR /DN, 2478 A i K AT g
AN 5 XTI BR A B 5 e, R 7 12 RO TR R
ARAR S Xk AR AT FOB B s o A X X A TR] A, AR 3
25 T — ol ARl 9 S R K AL 5 BT B R T
5 o P Xk 38 S A AR 14 e JRE R AT A N, LA X
TS A BRI AT A 47 o) A ik 380 2 i 9 S P ROB R Y
LAY Aol 4 YO0 35 Tk b R A 00 & I 9 5 PN ) ROR B
FEAR—H, F3 b, BT LLE i ) AN [ iR b ) i R
AR 3T 5 R SRR AT 2R A

1 Wi /EIE

TR PR s I B 90 S RO A ST B SR 1 iR B
wWE 1 R,

RRMHAHT
® O
o, | Eses
&é//////

100 mm

FERE AR B
1 I e 5 N RO A 5 4 S5 24 i 2 ]
Fig. 1 Schematic diagram of measuring fly ash level and

refractive index in waveguide by the time domain method
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Fig.2 Diagram of calibration process wiring
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