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Thermal — structural coupled analysis of gap
between rotary valve’s body and rotor
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(Research Institute of Chemical Machinery, Hefei University of Technology, Hefei, Anhui 230009, China)

Abstract ; The gap between body and rotor plays an important role in the safe operating of rotary valve.
Based on the finite element method, thermodynamic and pseudo-fluid method, a thermal analysis about
the body and rotor of rotary valve was carried out, and the temperature distribution was obtained.
Based on the thermal — structure coupling strain analysis, thermal distortion was obtained, and through
the deformation the requirement of the gap values between rotary valve body and rotor was found. Body
temperature decreases gradually from inside to outside, the temperature of the rotor blades distributes e-
venly, and the temperature values on both ends of the rotor is lower. As the temperature of the material
increases, the gap between the valve body and the rotor gradually increases. Material impact on the
value of the gap between the rotor forces can be neglected. With the pressure on valve body increa-
sing, the valve body clearance value between the rotor increases. For supporting greater force, other
structural such as reinforcement can be added to the body to increase the structural strength.
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Fig.1 Model of rotary valve’s body
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Fig.2 Model of rotary valve's rotor
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Tab.1 Material’s characteristic parameters of
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Fig.3 Temperature field of body
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Fig.4 Temperature field of rotor
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Fig.5 Deformation of body
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Fig.6  Deformation of rotor
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Fig.7 Gap values of different temperature materials
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Fig.8 Gap values when considering material’s pressure

I 8 AT, 7675 IRk ) VE R B kbl B
TE20 °C ~ 100 °C, =) (4 94 257 ) B 16 i o5 0 6t
YL T v 2 9 A A, {EL ] B AT 76 AR F I Bl 2
P, ] B KB ZE 0. 010 mm ~ 0. 020 mm. L) | 255
FW, FIRAEE R 3 m i, MR % e B A
SEARZIN, B LA 2.

4.3 & EEEEER 3T E R E R R

P % — R T R R B BR T A2 R A R
HAIEH, REE 2238 FHEEER ) F,HE
S0 () B B J R ). A IE R TR O Bk RN I

B PR IR Sk 80 °C, i dae b T 00 0 A i Ak = 35
G TEAE FH 7 e 18] B AY 5 . 25 RS kLR T B A
FH X AR B2k A, 1152k A 4 51k 0,48,
12,16,20 kN i} 5 21 T80 T (8] B e i 48 1k, 45 51 40
K9 fiiR.

0350

0.345}

g _/—/_
£0.340f

s

0335}

03305 4 8 12 16 20

F/kKN

B9 A EEAE DT BT B e

Fig.9 Gap values of different upper side pressures
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