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Abstract: An ultra-wideband elliptical slot antenna for UHF partial discharge detection is proposed. The antenna has the
characteristics of high time domain fidelity,,small size and simple feeding. The test results show that the return loss of the
antenna in the frequency band of 300~ 1500 MHz is lower than —10 dB,and the average equivalent height is 15.7 mm,
which satisfies the index of the partial discharge detection antenna. The time domain waveform fidelity is simulated and
analyzed by CST Microwave Studio software to provide reference for the placement of antenna in partial discharge detection.
The research shows that the fidelities of the elliptical slot antenna at some angles exceed 0.9,which can better restore the
partial discharge waveform,and the smaller size of the antenna can better adapt to partial discharge on-site detection.

Key words : Ultra-wide-band antenna, partial discharge detection,ultra-high frequency,time domain fidelity

Je B L SR v R L AR B | R A B | A S TR TR DRI SR A A 2 L A R A A R
A VEAL SR U A RO IR L R K AR £ ) AR SRR R AE 300 MHz LA B R 45 (UHF ) HL
REWE v TR BRI KR B G T A5 5 p iR . UHF #6032 1F B A X — o5, BT B 4t T4 fik
F1, BRI 3 R A iz —.
TR 1 TR BUR BB 7 A R U 5, & UHF ok il v 22 56 d B a8 20 ). ol Tk vl A8 s 4
T BB, Ry ORI R AT AT 75 B8 it Rk, 1 THD MR E R e Y g AR A R 2k, EAA R 9 1
BEBCHT 9, )12 B0 T UHF JRy o . (8 i T AR A R R B 30 5 IX R[], & S 8OR R
R AEIR RS | 3 SO SR T 1 i e 5 R T R AR, Y LA B BRI A 5 ) 3 L Y T
ANFTF JR B H ARSI AR eAh, B A2 B i T T AR 2B 2NN UHF JRy iR I R 2%, an il K
2818 Vivaldi X&' Hilbert K& ML RL S (HARBA X ILR A I A B RE HEA T4 HT.
Rt , A SO T — 3 T UHF JRy ks il iy v O 5 B2 R S i B 2 B K 4. R4y TARRZ N 300 ~
1 500 MHz, RS} 4 265 mmx250 mmx2 mm. T AES B P9 AT 583405 B 15.7 mm, HA R 470 R
15 B #.2023-03-16.
EIRAEE AR, T4, 0B, BFSE 16 RFID KA HLREPRES S I M R 35 13 5 AR, E-mail ; eewetang@ njnu.edu.cn




B PE , A5 < DR R R Ry ORI R e 5

J&. 3lid CST Microwave Studio #H(17 EAS B R LAENS E A E A PRIECEEAE 0.9 LLL, Jr JORS: I RS i 26 £
JRE T 1) = B AT ), BERS B il IR L T

1 I PR L

1€ UHF JReReil R Ee Hh , RER T s SRR & 19 UHE F R, FRAT T Ay Bz 3 A 5 )R mlT B A i
SRR WG AR 5. TEASAT R GE D, KL 5405 5 0 AT AF AT 0] 15 AR X6 [ 7 PR o U5 0 R4 i
AW A3 Ay B AT R H R AR L EE . TR UHE SRy s I 5o A 1) Sty R Ge v, SRR AE i A -5 A0 A+ o7 SE
08D 38 00 7 A7 K 22 S, BRI 1o AR 0 B - A 3 1 S ke R 2 T s 175 5 e e ) (R L REE T L IR,
XTF UHF JRy ek 2k, e 3308 1o B 38 A o o G (R L
1.1 REEEX

R TN FAR R LR A B I, T B X R B HEA T AL LR PG 5 5, (1) MRS,
DA LR AN AL 1) L 35 B o1 s, (o) MR M 5. IR A KA 5T 1) 5 5 A0 15 5 AR L mT DU SE SR
HEHRMEE SRR EA R KAl

[" sios(e+ oy de
p=max. = : (1)

f:sf(t)dt /flsg(t foyde

o p BAEIE R 0 2 1, VA5 BT SA5 5 5 FEUHEAS 5 A AR ARURE B (R, AR DR P Ak v
1.2 {AEHE

FE CST Microwave Studio FVHEN REAMIRL I R rf ) L I TR BT DB, AT AR B S W] 48 X2 J7 67 1) Bif 3
SRAE S W s, (). D ECR U R s U E S 5, (1) 4 0.3~ 1.5 GHz M@ 5Tk b5 5. 4 P Bl
SRAK (D) BRI AR L p.

2 MR SRR R 2

2.1 &1

T i O [ A PR R R I 25 A AN L 1 BT/ . R S e L 1T e St el W 5 b AR S BRI T AR B S i . A
JEFEEAEEA 2 mm JE ) FR4 , HIXF A B3 5 4.4, 1K L=265 mm, 5% W=250 mm; 3109 F K L, =25 mm, %
W, =2.8 mm,SEBR T S=0.7 mm; P-HH1E] 09 40 A L5390 8 R, = 115 mm €, =1.03 Al R, =70 mm,
c,=1.1.
2.2 RzktEge

fifi FH CST Microwave Studio F{4XF REIMATITE. 455K, KA 0.3~ 1.5 GHz By RIEHAE S, KT

-10 dB, W& 2 froR. SEPARY S, FEAS T R 2K AUAE 0.45 GHz,1.35 GHz [ ifh% & T -10 dB. i H5
S 435 22 1T 8 F R0 I [ 0 ToRG BE AR A2 DA K SMA. [R) il B 4 A i 25 30

/4

S, /dB

. f/GHz
B HEEREEER E2 WESRELS,
Fig. 1 Model of the elliptical slot antenna Fig.2 S,; of the elliptical slot antenna
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Fig. 3 E-plane radiation pattern of the elliptical slot antenna
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Fig. 5 Position of electric field probes
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Fig. 6 Comparison of normalized waveforms
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