Hi564 551
201649 H

X % ® I K ¥ ¥ R
Journal of Dalian University of Technology

Vol. 56, No. 5
Sept. 2 0 1 6

XEHS: 1000-8608(2016)05-0474-07

KL T Tk 8 B 13 2 b 4% B BUK BLBE 5 9 4%

I EROm

& &

g, vt &

(LERBAFE NG THEFKR, L 200240 )

FEE: HRE R BAE P IMER T, T ET SR 2B R K . R 3 5 8 4 A A f
PFERE ARG ENTENREEED, LA TR H N KR EE AL ITE. BT
HEL L EE eyt , RS EAEA AT, 2 T R EABRANRE REREE
BRGTHER R T AW ARES R RS # AR 7 % I HATT LB .

KEBIWR : (-3 & PR A s BB ;8 AR A

FESZES . TH751

MERFRIRED . A

doi:10. 7511/dllgxb201605006

0o 9

FI A [ PN A0 S 2E Y 2 I A BRI B AR o A T
T ARG LA S RO T A T RORS L
BRI B L I B 4 2 T Bl i AR S0 S B i A e
g B TR N B AP R AIL SISl 4 L
L R A i N B (T RPN = T3 S
YA AE b T 55 K TAERS g ZOR L HA R4
AEEPERI B K By 22 . b T A1 il R R R AL T A
RS M AE A A2 3 A% I 2 S i AR S W B 2
AL AR PR T, 2 S K 28 T R 2 i i
FTIEESE L S A S g . 7R T A R R
B A 7 I A REPRIE B — 15 i 3l A% (19 58 A B E
B T IR A IR O K
TEH T B0 3h A B BUK . TR 28 2% 6 RCR 4 1Y
fe sl a . BE S PR A AR A 23 AR AR 1A I 8 IE
T 7, A TA] B A S0 T 28 1 T 25 (0 4 4R 9 8 )
RO AL 22 o () IS 7 A W R A R A0 IR A8 g™ 3
B B UK L e & T Bl B f . H AT E
PRI X 45 A A S 17 I W2 6 i 14 T 9 B AR P AR 25 A
BT A7 S RE 2 T b AR DA OC T AR AR
PN I B A R UL 3 B T 5 K gl 25 07 L A SO
R By i VA A B ) k52 6 R AR A B SO A ST
e By i P9 T I B AR L LR AiE B0 5 P9 R AR Y
5L 740 2 B A 85 0 1 AR A 1) B0 25 o R L A I SR

KRB, 2015-09-06; fEEBH . 2016-05-16.

By pr e S R ARUK Y TP 5 I A
TR 45 BT 56 Ik By 7K 3 R T B e B A%
PR BUK BB A L 5 7 b 2 56 4 SR kAT Xt
I.

1 12 2l % Pl 3 S i 4t N

A SCULAE Bl 4% N SR BIF 5 X 4 R 4R A
ZHOE Y S AR S g NIRRT R Al
L BRI B

CI A2 Bl AR S BRAR IR

() feshan WIRE R 7 R 0 A 1 50 5

(3)fie Bl s S 7e T B o3 A 1427 5

() 25 1 BB IS AR Fi Ak SRy B ) e 11 2% AL

BT BB AR AT Bl 4 AR AT AT AL
13 BIAE 2l 2 B RS S5 4, Q&L 1 B

i Bl % PN AN UM 4 3L S0 A 3 2 T R

dm,,

T (@)
& s 72 7 A ) e 44 25 26 T e AR 3 T 22 1k

AR

d
Qlinza(cAlmAlTAl) (2)
P2 B35 P9 AR 2 BLAR S AOR S T R
pV=mRT, (3)

HELWB . “Juibt="EEKESEMFIT LRI HE(2015CB857100).
TEEB A B8 (1991 , 5 B+ E , E-mail : W147258qjp@ sjtu. edu. cn; 4 # B * (1964-), B, {1+, § 242, E-mail: hljin@ sjtu.

edu. cn.



%5

RERE. ETREEEANRG BT RANES L 475

JERERYARKAU,

S
®
=

HENFEE
E’-J'k‘a%l AUk Sk
FIEARER
AU,

W1 Rz &R EE 4

Fig. 1 Structure of actuator thermal model
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Fig. 2 Three-dimensional model of the actuator
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Fig. 7 Structure of waterproof ventilated valve
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Fig. 8 Performance comparison of actuator with and without waterproof ventilated valve
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Fig. 10  Outdoor experiment and simulation comparison
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Experiment and waterproof mechanism of actuator
based on temperature and humidity model

Ql Ju-peng, JIN Hui-liang”™, YE Qian

( School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China )

Abstract: In order to improve the reliability of the actuator used outdoors, waterproof
countermeasures of actuator are studied. According to the actuator's structure and heat transfer
theory, a temperature and humidity model for gas inside the actuator is established to achieve an
online calculation of temperature and humidity of gas inside the actuator. By the comparison of the
simulation value and experimental measurement of temperature and humidity, the temperature and
humidity model is verified and the production reason of accumulated water inside the actuator is
analyzed. According to the calculation results of the temperature and humidity model, the solution of
installing waterproof ventilated valve to solve the problem of accumulated water inside the actuator is

proposed, and experimental comparison is conducted.

Key words: actuator; respiration effect; sopping effect; temperature and humidity model



