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Abstract

movement of the valve core and valve body to change the beam section to achieve the purpose of the throttle.

The throttle valve is a very important control element in the refrigeration cycle. Relying on the

During the operation process, the stop throttle valve is prone to cavitation in the valve, causing the vibration of the
valve body and the valve core to produce noise and seriously affecting the working efficiency and service life of the
valve. Therefore, it is of great significance to study the cavitation characteristics in the valve. This paper studies the
influence of the valve core position and the inlet pressure on the inlet flow velocity, and calculates the pressure
distribution, cavitation distribution and flow velocity distribution. The results show that as the distance between the
valve seat and the valve stem increases, the cavitation decreases, as the inlet pressure and the inlet velocity increase,
the cavitation increases.

Keywords Stop throttle valve, Valve core position, Entry condition, Cavitation characteristics, Numeri-

cal simulation
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Fig. 3 Grid model contrast diagram (a) 286 thousand; (b) 405
thousand; (¢) 539 thousand; (d) 876 thousand; (e) 1 mil-
lion and 128 thousand

RF A5 P 25 Y 0 Ak ) 5 0 LA 5
SERRA WS, W R AL E AN 4 TR
DA% S 2 R R TSR, RS R R > 2 fl



#
(o]
&

A A SRR R S AR S AT 717

1

i

monitoring
site location

— xi_\t(l/r .

=

K4 W s A

Fig. 4 Monitoring site location

TR R AR 2 AT B 2w X WA
W AT IO R PR, % 1 O ROAR oS MEAG 98 35
Wt 5 A% S A 380, AN TRD RS A R B AR 9 0
L R 2 R T AR E , PR KR 40.5 J1 I,
A R 25 0.435% , 3Kk AT N 7E % T
AL L R A RS B0 T, 28 40.5 T7 19K

FRM R R R K, DRI 40.5 TT 4K 3

R1 MELXESH
Tab. 1 Grid-independent analysis

e 4% S8 O/ (kg/s) RZE/%
ES! 28.6 J1 0.213537 2.054
%2 40.577 0.209152 0.435
HE3 53907 0.208941 0.331
EX 87.6 7 0.208662 0.199
HES 112.8 77 0.208254 0.002
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Tab.2 R134A physical properties
e FEkgm® R (kg'K) SHAFYW/ (mK) Sk kg/ (m's) S FHkg/Kmol — ZEVR)E/Pa

5°C WAH 1278.07 1355.2 0.0898 0.000250109 102.032 349700
5°C KM 17.1309 920.6 0.012 1.09111e-5 102.032 349700
15°C Wi 1106.266 1615.2 0.0946 0.000133858 726 1188100
15°C <M 43.2302 1245.4 0.0133 1.28134e-05 72.6 1188100
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Tab.3 Boundary conditions for the different valve core posi-

tions
TH HH*EL?MHB: AOFE HOES AR O

5 /ecm /(m/s) /MPa /°C /°C
(1) 2.38 5 0.5 15 5
(2) 4.76 5 0.5 15 5
(3) 7.14 5 0.5 15 5
(4) 9.52 5 0.5 15 5
(5) 11.9 5 0.5 15 5
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Tab. 4 Boundary conditions with different inlet pressures

TH ALES HOES NS PR
/MPa /Mpa /C /C

(1) 3 1.2 15 5

(2) 3.5 1.2 15 5

(3) 4 1.2 15 5
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Tab.5 Import and export boundary conditions with different
inlet flow rates

TR PANEF/ R HIOES NI R
/(m/s) /MPa /C /C

(1) 5 0.5 15.2 11.1

(2) 10 0.5 15.2 11.1

(3) 15 0.5 152 11.1

(4) 20 0.5 152 11.1
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Fig. 5 Speed distribution diagram at different spool locations
(a) Ad=2.38 cm; (b) Ad=4.76 cm; (c) Ad=7.14 cm; (d)
Ad=9.52 cm; (e) Ad=11.9 cm
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Fig. 6 Pressure distribution diagram at different spool loca-

tions (a) Ad=2.38 cm; (b) Ad=4.76 cm; (¢) Ad=7.14 cm;
(d) Ad=9.52 cm; (e) Ad=11.9 cm
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Fig. 7 Distribution at different spool locations (a) Ad=2.38 cm;
(b) Ad=4.76 cm; (c) Ad=7.14 cm; (d) Ad=9.52 cm;
(e) Ad=11.9 cm
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Fig. 8 Distribution diagram of gas phase volume fraction at dif-
ferent valve core locations (a) Ad=2.38 cm; (b) Ad=4.76
cm; (¢) Ad=7.14 cm; (d) Ad=9.52 cm; (e) Ad=11.9 cm
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Fig. 9 Cavitation occurrence at different valve core positions
(a) Ad=2.38 cm; (b) Ad=4.76 cm; (c) Ad=7.14 cm;
(d) Ad=9.52 cm; (e) Ad=11.9 cm
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Fig. 10 Plot of the velocity distribution at different inlet pres-
sures (a) p=3 MPa; (b) p=3.5 MPa; (c) p=4 MPa
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Fig. 11 Plot of the pressure distribution at different inlet pres-

sures (a) p=3 MPa; (b) p=3.5 MPa; (c) p=4 MPa
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Fig. 12 Distribution diagram of gas phase volume fraction at
different inlet pressure (a) p=3 MPa; (b) p=3.5 MPa;
(c) p=4 MPa
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Fig. 13 Distribution diagram of gas phase volume fraction in

the throttle region under different inlet pressures (a)
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Fig. 14 Plot of the velocity distribution at different inlet flow
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m/s
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