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Application of air turbine refrigerator to grinding EVA

XING Lei, WANG Ping, LIU Siyong, FANG Xiangjun
(School of Jet Propulsion, Beihang University, Beijing 100083, China)

Abstract: Cryogenic grinding has been the development trend for ultrafine grinding of plastics, especially
for plastics with low softening temperature. A kind of typical thermoplastic elastomer—ethylene vinyl
acetate (EVA) was chosen as the study subject. Based on thorough studies of material properties and
grinding mechanism of EVA, the authors used the air turbine cryogenic grinding system and accomplished
experiments to grind EVA into fine powders, effectively enhancing the fine grinding efficiency of particles
at low costs. And the key issues of the grinding process and effects were discussed in detail. A new way of
recycling renewable plastics on a large scale with high quality and low energy consumption was created. An
engineering approach to analyzing the core processes of refrigeration and grinding was introduced with the

law of energy conservation to guide the improvement of equipment performance during experiments.
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Table 1 Physical properties of EVA (with 6% VA)

Melt flow rate  Relative density

Item

Elongation at

Embrittlement Softening

Hardness

/g + min~! /kg e m—3 break/ % temperature/ C temperature/ C
performance data 5.5 930 700 <—175 111 49
(testing method) (JISK6924-2) (JISK7112) (JISK6924-2) (JISK7216) (JISK7206) (JISK7216)
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Table 2 Values of experimental parameters

Air turboexpander

Vortex mill

Average

feeding Inlet

Outlet Outlet

size pressure

/pm - /MPa

pressure temperature power  current

/MPa /C /kW /A

Rated Operating Rotating
speed temperature /C

/r e min~

Refrigeration

“leara Laborator
Clearance Exhaust avoratory chamber Output
between : temperature s
temperature /kg ¢ h

,  impellers and e /C

lining/ mm

420 0. 31 0 —86 55 60—380

5000 5 33 16 —30 200

Note: Inlet and outlet pressures are both gauge pressure.
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Table 3 Contrast values of K;

Pulveri Refrigeration M  Pae K,
uiverzer equipment  /kg + h™! ! /kW /kg+ (kW) !« h!
plastics none 40 4.1 22 7. 45

pulverizer
vortex turbine 200 4.3 38 22.63
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