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ABSTRACT

This paper was studied to design process considered flexibility and reliability of suction and discharge
valves. Flexibility and reliability of valves are main important factors in compressor valves design. And
they are incompatible with efficiency of compressor. In this study, we have performed the optimal design of
CO2 compressor valves to consider these factors. At first, we analyzed performance simulation of
compressor to obtain optimal flexibility level of valves. From this simulation, we could get some important
data at valve design like the optimal natural frequency and the height of retainer. After that we studied to
reliability of valves corresponding to optimal {flexibility level by finite element method. For each case
bending stress and natural frequency were obtained by it. Also we investigated the fatigue stability to
obtain optimal valve shape that ensured to reliability.
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Fig. 1 Variable swash plate compressor
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Fig. 2 Performance simulation model of variable swash
plate compressor
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Table 1 Design Factors of Valves by Performance Simulation

Natural frequency Height of stopper
(wl) (H, mm)
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Fig. 3 Volume -efficiency vs. valve stopper height and natural frequency :
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Table 2 Mechanical Properties.
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Table 3 The shape variable factor of analysis

. Tensile Fatigue .
Material Strength imit Impact fatigue
Sandvik20C | 1900Mpa 800Mpa 8m/s

- a8 $h ¢

Fig. 5 Microstructure of Sandvik 20C

(a) (b)
Fig. 6 The shape of suction and discharge valve
(@) suction valve (b) discharge valve
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VALVE RETAINER

3.1. IRESTY HHE

Wuol N{AESE ow Werg 9kEr)9) A
2 Z7lEH "ok a3y MR 3/3%t #Est
Al oA Hu e Tz 9ol fX49 4 QA
Ao g FA FF9 nHRFS AAo] Wul
A7l Qo] - F23 AR Algolst dddc) @A
F EE Wdo AEy o] ©9 9457 AT A4
= AA dez Asiida A= e, 72
e oM 2 2EHY Fole ZAEFE FAT
ot&7) A%l SHde 1 HidiE & & Qi wehd
WH o) AAG THAErY AEY FolE WH 3
H9E wEiE k719 *ATelA AAHolok
& ZAlet & 4 Qo £ sieAe Asidg 29
Table 18] 2%Z5 FEXE AAsto] A 2 7]&
Hare] ME Table 37 Zo] WHAZIOE Aol
A AAZ AHRFFY) S Fopiaih

Fig. 8 &8ue] A 34 Wgel o& 14355
o) Wslz wWe ol o] AQd u} 1ARNFST S718E

1800

—O—Discharge

/;J, 1382)

(8. 1225)
(5,998)
(4, 866)

(3, 720)

1200

Natural frequency(Hz)
H

2 s H s . 7
Shape length(hd, mm)

(o)

Fig. 8 The relation of natural frequency and shape length : (a) Suction valve (b) Discharge valve
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Fig. 10 Bending stress of suction vaive
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3.3. Impact Fatigue
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Table 4 Valve velocity at 5000 rpm

Stopper height Velocity[m/sec]
] open close
Suction 0.57 508 0.927
Discharge 05 558 1.69
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Fig. 12 The impact velocity of discharge valve at 5000 rpm
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