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The Quiet Zone Performance Evaluation of the Microwave Anechoic
Chamber and the Uncertainty Estimation
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[ Abstract] Microwave anechoic chamber is one of the most important test sites in the microwave band, which is widely
used in antenna measurements, target scattering parameter measurements and radar imaging. The investment construction of
the microwave anechoic chamber is relatively high, and the quiet zone performance of the chamber depends on the
characteristics and layout of the absorbing materials laid on its inner wall, while the quiet zone parameter of the chamber is
closely related to the measurement accuracy of the devices measured in the chamber. Therefore, acquiring the accurate
anechoic chamber quiet zone parameter through measurements not only is an essential step for the site validation, but also
the basis for estimating the contribution of the anechoic chamber environment to the measurement results. The method to
measuring the quiet zone reflectivity level of the chamber, which is the key parameter of the quiet zone, is discussed in this
article, and a quiet zone measuring system based on a three-dimensional scanner with a maximum travel of 4 m is
established for medium-to-large microwave chamber covering the frequency range of 1 to 40 GHz. An example of
reflectivity level measurement for an anechoic chamber is presented, the measured results are shown, and the uncertainties
component which effect the results are discussed, and the total uncertainty for the quiet zone reflectivity level is estimated
for the first time. The results show that the expanded uncertainty is 1.72 dB (k=2) at 1.1 GHz for reflectivity level of —33dB.
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Fig.1 Schematic diagram of anechoic chamber
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Fig.2 Schematic diagram of direct wave signal and
reflected wave signal arriving in quite zone of chamber
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Fig.3 Coordinates of the 3D scanning frame
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Fig.4 Quiet zone reflectance level measurement system
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Tab.l Scanning frame positioning accuracy
measurement results

R SE fi S (mm )

(mm) X ZE YA 2E ZWm 2M
200 199.99 —-0.01 200.21 0.21 199.99 —0.01
400 39998 —0.02 399.70 —-0.30 399.95 -0.05
600 599.99 —0.01 600.17 0.17 599.92 —0.08
800 799.99 —0.01 799.71 —-0.29 799.92 —0.08

1000 1000.00 0.00 1000.27 027 999.93 -0.07
1200 1199.99 -0.01 1199.78 -0.22 1199.93 -0.07

1400 1400.00 0.00 1400.21 0.21 139990 -0.10
1600 1600.03 0.03 1599.88 —0.12 1600.00 0.00
1800 1800.07 0.07 1800.14 0.14 1800.01 0.01
2000 2000.10 0.10 1999.92 -0.08 2000.06 0.06
2200 2200.00 0.00 2200.11 0.11 2200.03 0.03

2400 2400.07 0.07 2399.92 -0.08 2400.04 0.04
2600 2600.04 0.04 2600.10 0.10 2600.05 0.05
23800 2800.04 0.04 2799.99 -0.01 2800.04 0.04
3000 3000.04 0.04 2999.96 —0.04 3000.03 0.03
3200 3200.07 0.07 3199.99 -0.01 3200.02 0.02
3400 3400.09 0.09 3400.04 0.04 3400.07 0.07
3600 3600.06 0.06 3599.98 —0.02 3600.07 0.07
3800 3800.06 0.06 3800.03 0.03 3800.00 0.00
4000 4000.04 0.04 3999.99 -0.01 4000.09 0.09
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Fig.5 Measurement raw data of the reflectivity level
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Tab.2 Quiet zone reflectivity level

(a) 1.1 GHz
. - AT EEH A (dB)
TR Jrpiffi(e)
Ak FEEMAL
60 -33.4 —40.6
XX 90 -32.0 -33.6
120 -40.9 -33.4
150 425 —40.4
Z,Z, 180 —46.1 -37.4
210 —49.7 —44.7
45 -40.2 -46.9
Y,Y,
—45 -15.6 -20.8
(b) 26.5 GHz
o o S5 EEHL A (dB)
1HRek Fpifa () : :
KAl T EMIL
60 -56.3 -56.7
XX 90 -58.1 —=57.5
120 —63.1 —65.5
150 —48.3 -523
Z,Z, 180 -58.9 -54.6
210 -52.0 —61.3
45 -58.6 -56.2
N,
—45 -39.0 -45.7
(c) 40 GHz
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Tab.3 Summary of uncertainty of reflectance level in quiet zone
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R AR EMPESUN & BE U/dB

BRA BN TE REEC

SRz Qo) RIBRIEAN I 2 BE/dB

KX HESAY 0.5 1ER 2 1 0.25
PR A & t6Sk 03 ¥4 V3 1 0.17
R BATRE P O M T S SR 0.98 15 V3 1 0.57
WL il AR Mg 0.43 53 V3 1 0.25
RIS 0.1 5] V3 1 0.06
B KM 0.2 15 V3 1 0.12
FCRETT I E6Rp 0.9 1ER 2 1 0.45
ML E6Cr 0.18 A 1 0.18
B REA 0 E B e 0.86
P IRAHE U 1.72
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