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Abstract

The installed capacity of domestic wind turbines continues to grow every year, and the application scenarios are rapidly extending
from inland normal temperature environments to extreme climate areas such as oceans and plateaus. Practice has found that the
reliability of wind power cooling systems in normal temperature environments is very poor in low temperature environments.
This paper aims to solve the problem of frequent high temperature alarm failures in large megawatt wind turbine gearboxes in low
temperature environments. By studying and analyzing the working principle, operating conditions, structural parameters and control
scheme of the gearbox lubrication cooling system, the structural reorganization flow resistance modeling analysis method and the
orthogonal experimental method are used to eliminate the quality problems of the basic components of the fluid circuit one by one.
Two key research contents are proposed: the structural reorganization of the air-cooled radiator and the reorganization of the control
logic of the air-cooled unit. The structural reorganization optimizes and reduces the pressure resistance of the fluid in low temperature
environments. The control reorganization integrates the neural network control mechanism, optimizes and solves the nonlinear problem
of control in low temperature environments. The actual application of wind farms shows that the high temperature alarm problem of
wind turbine gearboxes in low temperature environments has been reliably solved. This research plan can provide design experience
and technical basis for the subsequent development and promotion of large megawatt wind turbines in the wind power industry.
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Fig. 1 Factors affecting the lubrication and cooling system
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Fig. 2 Reorganized control logic

5.3 EHMALERAER

EANAEREER ARV AR B AT — 1
R EWRRINGESERB TIRIE, REATE KL AT
R BIPIRES PRI SRR EHE . RIS EBRE T
BHREEMRTE R 30°C, i Edidk 7RIS EILN
FAREIEAT, AR S HIZ BN R EEs T, SN
AR A AR R E IR SO BRIV N, R KWL
FARIRIRINE T LUK
6 &it

FIX IR PR A K FLE X R R A i P Pt
BTG, SR T XS HIZS B At T4
H 2P RN R BEL A B 20 A H1ES F HLX e 725 i Z 4R Y
fRRTT%e, 2t SRR FRIEA TEeE AT AR RSO XL
AR RIS iR R . Z T =R AT
Rz AT RIS HNZEINE LN A AL, B NG R
~F, BEIRXWUAF AR . AT KWL AE S R R
IR B TRIE N AR, KRR DR RAFFIERN . A

JASERIK LRSI K BB

[t A RIHAR 22 ()R

5% 3Tk

(11 Bk X RIS R A R LX) R B ARS8 CN117366
215A [P].2024.

[2] kRO AT e R e SR PR S s 5 ).
BHE 568, 2015 (18) & 36-37.

B3] KFEEIC AR ARSI RS 0T [ C ] /rhER
L2 N BES 52 OB ) , 2018 (11) : 82-86.

[4] 5, oo, FR, MRS TR R R
ST A H 258 :CN112145660B[P].2021

[51 B, Mg A [M] dat:
2003: 313—341.

[6] ¥4, Bebi, #pakil, FSVERS. XU e A i e R R 4
W RS 5 R0 RBHRESAAR, 2020,41 (3) & 74-19.

[7]1 S E R AR SRS i [ C ] /pER
MLT A R BEs 2 CXBE L), 2015 (3) : 54-58.

CRENGSHIZRR T A Z25eri

SEHE LG,

63



