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Abstract

Transformer is a kind of special equipment that realizes the transformation, distribution, trans-
mission, measurement and compensation of electric energy based on electromagnetic induction
principle. It has the advantages of high mechanical strength, strong load capacity and low power
loss, and is widely used in electric power industry, industrial production, transportation industry
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and other fields. In this paper, the structure, working principle and output characteristics of
transformer are analyzed, the relationship between the secondary voltage and the primary vol-
tage, the number of turns of the primary coil under the open circuit; secondary current and pri-
mary current, the number of turns of secondary coil in short circuit; primary current and second-
ary current under load were studied experimentally, the output power of transformer is meas-
ured. Combined with transformer theory, the experimental results are analyzed in detail.
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Figure 1. Transformer equivalent circuit
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Figure 2. Structural schematic diagram of the ideal transformer
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Figure 3. Relationship between secondary open circuit voltage and primary
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Figure 4. Relationship between secondary open circuit voltage and primary turns
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Figure 6. Relationship between secondary short-circuit current and secondary turns
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Figure 7. Relationship between secondary current and primary current under load
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Figure 8. Output power of transformer under load

Bl 8. HH TEEAFAIHINR

DOI: 10.12677/mp.2023.136016 177

B


https://doi.org/10.12677/mp.2023.136016

+t

Ik
Ik

43

HIE 7 FTRIAE IR BB A RS LN, FIR IR S IR E R R |, =a,l +b,, Hrp
a, =N, /N, » b, WHEET AL, TEONHRB T RE A BRI A BN, R
B AT HUE R RSN . [, 1, ROBUE A SR R /N 2 18] R BRSO, 1, e,
SRR

34. HFHTEEROMETIERNE

1 2 P 5 U R B B L N, <N, =140:70, U WEEH 4V, 76 R FFEARHIEY, 0715 k2%
B 1, M O JFUS, SBEFABIIIU, « U, I, HOfE, HRAEA R P, =U, 1, HHEal s B4 Th .

B 8 WA, TR B VIR S R A i, B B R,
H o R IR NS, T RS KR N L . P ML R T A
o FE ) BN A UL, B 2 DR B A 5 T A L B AR, OB PR SO H P U, B
UL 1 BOSITIT s AR TR SR SRR L SR A, OB RE BN, SR RE LB Hh ML
AT, 2 A N, FR o B LR o K LU BTN, 2 PR S
B, B R BB LT, K EL I Tt T L), I B A F A T W, R4
4 41 T RN R

4, g5ig

BEEDA R T AR SRR EANE, RS —FRe R 1 B HORHE B ATBoR
RS B, DAL AR T A A R PEREAT W TR B AR SCNSEIG EWETT T AETT RS R R L S 4
Z I WIBLRIE MG BRI O PR S WU IR . IR R LR 7 3T ) ) R 5 TR R A
AR % o Th R . BT UG SRR W] AR E TR WIER P SR Rk R I B bl — e i, B R
TR GRS N, i b PR SR LR R B, R DD AR R B K, TR E AR A
NHIAAGE S o %W T AR NP AR R A B e AR TE AL L et SEEAR R BRI R (R R] SR IS AT
BLE [ A

&E ik
[11 XE, skdbld, B, &5, Il RS2 HA W BRI A5 24 #7[J]. 2022, 53(10): 117-123.

[2] ABYUIE, fTiaRl, FE. 5T 2 RER S50l SYM 1R R8s R[], BFlE 510353k, 2022. 36(6):
161-168.

[81 MBSz, XUEK, R, 75, Ak, PR, SRSt HES 77 200 AL 24 JKkip AR I S BRI SE A []]. AR
7, 2022, 59(1): 11-12.

[4] JAis, SKIERE, 2500, & TSR AE T SHMRREZ TR 5200, 24, 2022, 59(1): 1-5.
[6] i, MhEi, kR, 55 T A IRICHIAR RS SR A U 5o i (3], A s ik 51, 2020, 35(5): 1-5.
[6] XK, FKEIS, EiE4, 5 ARAEF TSR AETH RS T[], R4, 2020, 57(5): 1-6.
[71 T2, M. REARUE T2 R SRtk I G — 20 9], e /R Tl K224k, 1994(1): 42-46.

[8] R¥EMIYE, SBME, M4, 5. 7EHUREIE N s IR A P B o0 A RN U S50 FE T 70 R 2R AR 1 1 — ol 7 v —— I S R AT,
] AT AR AR, 2000, 15(2): 1-5.

[91 Yu, Z, Liu, J., Cheng, X., et al. (2010) Output Characteristics of a Kind of High-Voltage Pulse Transformer with
Closed Magnetic Core. IEEE Transactions on Plasma Science, 38, 1019-1027.
https://d0i.org/10.1109/TPS.2010.2041368

[10] Z#R, T8I, £IEX, & BHALESEKH IR & TRMH]. 2 aeHR, 2015(7): 608-616.

[11] Shi, Y., Wu, T., Cai, M., et al. (2016) Energy Conversion Characteristics of a Hydropneumatic Transformer in a Sus-
tainable-Energy Vehicle. Applied Energy, 171, 77-85. https://doi.org/10.1016/j.apenergy.2016.03.034

DOI: 10.12677/mp.2023.136016 178 A


https://doi.org/10.12677/mp.2023.136016
https://doi.org/10.1109/TPS.2010.2041368
https://doi.org/10.1016/j.apenergy.2016.03.034

St
113
113
4

[12]
[13]

[14]
[15]
[16]

[17]

(18]

PRME. A8 FEZRS TR T[] #8 RFH B, 2016, 31(3): 57-59.

EbLe, ZEuk, BT, S GRS A A DO G AR R AR M A0 BRI R [J]. FRMECR, 2017, 41(2):
551-557.

THR, MR, BN, & ERAT MMC Y B R A I B O S S BRI R ) 5 [3). B RS Bk, 2018,
42(21): 131-138.

He, Z., Zhang, S., Liu, Y., et al. (2019) Research on the Power Output Characteristics of a Coupling Transformer in
D-FACTS. Energies, 12, 1-14. https://doi.org/10.3390/en12244709

R, fL7), BIRA, FF BT H TR ARSI ERIRA AR TR O BOR[I]. B HAEI AR, 2019,
38(2): 1-10.

Kladukhin, V. and Khramtsov, S. (2021) Optimum Transfer Characteristics of the Tesla Transformer on the First and

Second Half-Waves of Output Voltage. Journal of Physics: Conference Series, 2064, 012130.
https://doi.org/10.1088/1742-6596/2064/1/012130

Gorecki, K., Detka, K. and Kaczerski, K. (2022) The Influence of the Transformer Core Material on the Characteristics
of a Full-Bridge DC-DC Converter. Energies, 15, 6160. https://doi.org/10.3390/en15176160

DOI: 10.12677/mp.2023.136016 179 A


https://doi.org/10.12677/mp.2023.136016
https://doi.org/10.3390/en12244709
https://doi.org/10.1088/1742-6596/2064/1/012130
https://doi.org/10.3390/en15176160

	变压器的变换和运行特性实验研究
	摘  要
	关键词
	Experimental Study on Transformation and Operation Characteristics of Transformer
	Abstract
	Keywords
	1. 引言
	2. 实验原理
	3. 变压器的变换和运行特性实验研究
	3.1. 开路下次级电压的测量
	3.1.1. 次级电压与初级电压的关系
	3.1.2. 次级电压与初级绕组匝数的关系

	3.2. 短路时次级电流的测量
	3.2.1. 次级短路电流与初级电流的关系
	3.2.2. 次级短路电流与次级线圈匝数的关系

	3.3. 带载下次级电流与初级电流的关系
	3.4. 带载下变压器的输出功率测量

	4. 结论
	参考文献

