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Design and implementation of six-module antenna based on

wireless telemetry system

HUANG Zhengwei, SU Pigiang’, GUO Jie, SU Xizhi, DONG Jing
(AECC Sichuan Gas Turbine Establishment, Mianyang 621010, China)

Abstract: To meet the requirements of multi-point and multi-parameter signal transmission in the limited installa-
tion space of the rotating parts test equipment for aeroengines, a six-module antenna based on a wireless telemetry system
was developed. The design of the transmitting and receiving modules was made based on microstrip antenna technique to
achieve the miniaturization of the device. The antenna model after packaging was established in the simulation software,
and the influences of the thickness of the packaging glue, the dielectric constant of the material, and the tangent of the
loss angle on the reflection coefficient (S,,) and transmission coefficient (S,,) of the antenna feeding port were analyzed.
According to the simulation results, the design parameters were optimized, and the six-module antenna was developed and
its performance was tested. The results show that the working frequency range of the antenna is 1.3 ~ 1.7 GHz, and the
working bandwidth is not less than 40 MHz, which meets the signal transmission design requirements. Low-speed rotation
tests were conducted under the conditions that the installation distances between the rotor and stator antennas were 8 mm
and 10 mm, respectively, and high - speed rotation tests were conducted under the conditions of a rotational speed of

20 000 r/ min and an ambient temperature of 80 ‘C. The data packet loss rate of the system was less than 1% in both

WimBH: 2025-05-24; fEEBHA: 2025-06-30
EEmWB . PEAUZER A EO0HHEE T ITH (220X-2023-039)
IR BIEM, AW, B, &, T IHLRENREMN AR RERITSEMT]. A,
2025, 45(5): 19-29.
Citation: HUANG Z W, SU P Q, GUO J, et al. Design and implementation of six-module antenna based on
wireless telemetry system[J]. Metrology & Measurement Technology, 2025, 45(5): 19-29.




<20 - BERERHE

202555 45 % % 58

cases. The developed six-module antenna can reliably and efficiently transmit data from 60 measurement points and mul-

tiple types of data, providing strong support for the performance testing of rotating components such as compressors and

turbines in aeroengines.

Key words: aero-engine testing; multi-point test; multi-parameter testing; wireless telemetry; microstrip antenna;

miniaturization design; signal transmission; multiple types of data
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(a) Top view of microstrip antenna
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(b) Side view of microstrip antenna
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Fig.1  Structure of back-fed microstrip antenna
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(a) Front view of the rotor antenna model
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(b) Rear view of the rotor antenna model
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Fig.2  Model diagram of the six-module rotor antenna

F 05 FCAAE o3 B B R R . A L AR
PRE A IE V) 2 802 (b X R PERE R sE m FLAE . B
2% JE ARG A HLE BN 3. 85, R IEYI B4
450.030, HEREEHNO.5~2.0mm. E4HAR
) b 2 S SR JE T B B KRR S IR, TTLLE
B 2B i TR B A, R T i IR A 2R 3 i o
ik 7E1.3 ~1.7 GHz BBt T, IEHRARAL Y S, (H
KT -10dB.

HCEF G B AR BE R 1.1 mm, A IE VI S50
0.030, FIXAHEEN 2.0~ 4.0, ES5SKAR
AT BB BRI Rk S, i<k, il a8y
Mrol . Bl G B2 AT A L i B 3, R 4R
(VRS TR AT 3 2R T AR

W2 B R JEE B A 1.1 mm,  AHXF A L B



- 22 - BgS5HE

20254 % 45 5 % S

(a) & BEFHP L
(a) The metal packaging shell structure
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Fig3 The metal packaging shell structure and the reflection

coefficient curve
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package thicknesses
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Fig.5 S, -parameter curves of the antenna with different

dielectric constant packages
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angle tangent packages
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(a) Front view of the stator antenna model
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(b) Rear view of the stator antenna model
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Fig.7 Model diagram of the six-module stator antenna

TAES A B NS, BFE1.3 ~ 1.7 GH2 Hi Bt
T, S, BEHMT-10 dB, i RLELE LB T
ABIE R TAE.

FI O B o B 28 B SR B L A FL R
PUFE A IE VI S R0 R MR -2 i B . iR
528 A AR XA LR EICH 3. 85, TR M IE VI S 4K
$70.030, HEMIEEHRO0.5~2.0mm, K9 KA
) e S SR A% 7 Rk S, <k, vTLLE .
Wil B I SRR (3G T, KRR S, 26 7 A A ]
R, 1.3~ 1.7 CH B, A&t
B J JEL R T 7 ) S, (B F-10 dB.

s, /dB

=50r - T4 R
- HERHEk
_60 1 1 1 ]
1.0 1.5 2.0 2.5 3.0
% / GHz

K8 ETRAAT REHL

Fig.8 Reflection coefficient curve of the stator antenna
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(a) Front view of the rotor antenna (b) Rear view of the rotor antenna
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Fig.17  The six-module rotor/stator antenna
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Tab.1  Statistical table of working frequency and bandwidth of the rotor antenna

5t L B 11 ARSI / GHz T AR5 / MHz RIS / GHz IEIRAIRALY S,/ dB
1 1.6 ~ 1.645 45 1.625 -30.00
2 1.55~1.58 30 1.565 -27.49
3 1.51 ~ 1.545 35 1.525 -24.54
4 1.465 ~ 1.485 20 1.475 -13.92
5 1.435 ~ 1.455 20 1.445 -15.28
6 1.41 ~ 1.425 15 1.415 -13.74
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Fig.18 Measured curve of S, -parameters of the rotor antenna
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Fig.19 Measured curve of S, -parameters of the stator antenna
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Fig.20 Measurement curves of S,, with different spacings
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Fig.21 Measured curves of S,; with different rotation angles

(a) EMFHTHE

(a) Telemetry stator device
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Fig.22  Prototype of the six-module telemetry device
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Fig.23  Test site diagram of the low-speed

rotating platform
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Fig.24 Installation schematic diagram of the high-speed

rotating table
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Fig.25 Test site diagram of the high-speed

rotating platform
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Tab.2  Test results of the low-speed rotating platform

by wireless telemetry
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