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Abstract

This paper designs a float check valve for air conditioner, aiming at the problems of complex
structure, high manufacturing cost and short service life of the common check valve in the existing
air conditioning system. In this study, the three-dimensional model of float checkvalve is estab-
lished through solidworks, and the static analysis and modal analysis of float check valve are car-
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ried out by Abaqus finite element analysis software. The finite element simulation results show
that: float check valve under two working conditions of conduction and sealing, the maximum de-
formation is 5.22 x 10-¢ mm at the head area of the spool, and the maximum stress is located at the
area where the reece and the spool edge contact, and the maximum stress is 1.692 x 10-2 Mpa. The
first six natural frequencies of the float check valve structure are higher than the resonant fre-
quencies of the air conditioning system, which verifies that the check valve meets the engineering
design requirements in terms of strength, stiffness and resonance, and provides a theoretical basis
for the further optimization design of the float check valve.
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Figure 1. Schematic diagram of float check valve parts
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Figure 2. Three-dimensional solid model of valve seat and
retainer ring
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Figure 3. Three-dimensional solid model of valve core
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Figure 4. Three-dimensional solid model of
two working conditions
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Table 1. Material properties of each component of float check valve

=1L OFTFRRERE GBS

AR MR 2 HR FAPERLE (Mpa) TR L 2 JEE (t/mm?®)
48 B 1.06e5 0.32 8.8¢—9
WS Je e 66 8.3¢3 0.28 1.15¢—9
Ve J E] 1.06e5 0.32 8.8¢—9

3.2. MRS BESHSIAAREY

3.2.1. MKXIS

BT A0 1 =SR2 () = 4 SR R E R RO, A T ORIEBEAS = 4T B )i
(R AR L B, AT e 20 = BRSNS 23 AT PR R 430 00 1 2B RI 40 S5 I A6 3L 26,090
ARG, T2 RRECARRN 4 G KRS LA 36,588 AN HLIG, T 1 BLJ 00 2 A4 BR TG AY (1 9 &l 43 P91
AR E S TH 1. T 2 Fiow.

(1) LA 1 2) T2
Figure 5. Meshing diagram of two working
conditions
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Figure 6. Load distribution diagram of two
working conditions
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Figure 7. Equivalent stress cloud diagram of two working conditions
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Figure 8. Equivalent displacement cloud diagram of two working conditions

E 8. M LRHFHNMBE

3.4. TS

iRzl )i preh, kAl R R R E N R Ml R AR T, BRSO A R R TR A
P IR BN IR AR LA A AT DAY 8 o My sl 2 IR B A o I X 5 M EAT AR S 704, AT BL
St S R (7 G5 0 B, I AT AT AR A7 B A et SRS AT DA 75 R A SRR I DL, 8 e 45
FEILARINAE T LAE, DMRIERRAEAKIE A G . A SOKAE Abaqus A FRIC /T 00 oo v 2080 1) [
FE IE 17 38 DA S A AL PR A 00 R 20 ) BEAT RS 04, SR SR B AT 7S B [ A R S R A 2%
P AR RS R L BRI . BEROC R AE ) 5 _EIRE 1 R AR 2. T LR A R AR
PIRR 00T BRI 7B [ A 30 R AR T S M i [ 9 ANl 10 Pros BAR A 2 142 3 .

U, Magnitude U, Magnitude U, Magnitude
+1.706e+03 +1.705e+03 +2.142e+03
+1.564e+03 +1.563e+03 +1.964e+03
+1.422e+03 +1.421e+03 +1.785e+03
+1.280e+03 +1.279e+03 +1.607e+03
+1.138e+03 +1.137e+03 +1.428e+03
+9.954e+02 +9.946e+02 +1.250e+03
+8.532e+02 +8.525e+02 +1.071e+03
+7.110e+02 +7.10de+02 +8.927e+02
+5.688e+02 +5.683e+02 +7.142e+02
+4.266e+02 +4.262e+02 +5.356e+02
+2.844e+02 +2.842e+02 +3.571e+02
+1.422e+02 +1.421e+02 +1.785e+02
+0.000e+00 +0.000e+00 +0.000e+00

A —

(=B (=#N)

U, Miglnggg:+03 U, Magnitude U, Magnitude

+1.184e+03 +%-5gge+gg +2.069e+03
+1.077e+03 +1.962e+ +1.897e+03
+9.690e+02 +1.784e+03 +1.724e+03
+8.614e+02 +1.605e+03 +1.552e+03
+7.537e+02 +1.427e+03 +1.380e+03
+6.460e+02 +1.249e+03 +1.207e+03
+5.384e+02 +1.070e+03 +1.035e+03
+4.307e+02 +8.918e+02 +8.622e+02
+3.230e+02 +7.135e+02 +6.898e+02
+2.153e+02 +5.351e+02 +5.173e+02
+1.077e+02 +3.567e+02 +3.44%9e+02
+0.000e+00 +1.784e+02 117246402
+0.000e+00 +0.000e+00

A A BN

(VOB (LB Cavi)]

Figure 9. Mode shape diagram of condition 1
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Table 2. The first six-order natural frequencies and the corresponding mode shapes under working condition 1
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Figure 10. Mode shape diagram of condition 2
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Table 3. The first six-order natural frequencies and the corresponding mode shapes under working condition 2
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