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ABSTRACT

The performance of refrigerant oil at the thrust bearing and at the journal bearing of a scroll compressor is
a significant factor. This paper presents the friction and anti-wear characteristics of nano-fluid with a mixture
of a refrigerant oil and nano powders. The particle size distribution and oxidation stability of nano powders
prepared by the electrical explosion method were analyzed by TEM and BET. It was found that the
nanoparticles showed a spherical morphology with sizes ranging of 40—60 nm and were covered with graphite
layers of 2—4 nm. The thermal conductivity of POE oil was 0.1-0.5W/mk higher than that of POE oil. The
coefficient of friction of Cu-POE was found to be 0.1 higher than that of AI203. The cooling capacity of
the heat pump with nanofluid increased to 3.67%, and the performance was improved by 5.83%.
Key Words : Lubrication Characteristics(ZZ5-4), Nano-Fluid(“H-22), Wear characteristic(AF2S4),
Lubricating Addtivies(Z&& 7H|), Refrigeration Oil('d &)
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Fig. 1 Equipment of dispersion(Zet Mixer)
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BS=Backscattering

g= asymmetry factor

QOs=scattering effiency factor
d=diameter

D=concentration

[*=Photon transport mean free path
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Fig. 3 Image of TEM & BET analysis
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Fig. 4 Result of powder size analysis

==uantification Results™™*

| . Element Weiht%  Atomic%
l oK 523 1799

o) 9476 8200

**~Quantifization Results™**
Element Weoht%  Atomic¥
oK) 229 853
Cuik) 9770 9126

*Quantification Results™™
Element Weight % Atemic%

oK) 254 240

-
[=Areran
sop (=D After 31000
. p .
56 4dweeks g .
7 200 B0 i 7 20 =
B g
z 1w z 1o
g . 2
£ 10 £ 10 .
£ P I .
500 w000
o of
£ T I I ER I A N )

2theta (degree) 2theta (degree)

Fig. 5 Result of by STEM-EDS & XRD analysis
2o YERES Uehi
Bx| 50%E A3}
YAEES T 2

Fig. 4= AZzd Y
. EXE= 60.Inme] YA}
. JYgZAgNA ¥HnAd 1=
o2 BoXth

Fig. 5% UxiZo =9 23k 7}
FRsgon, Bz 4335 4k34ekH

7

o,
tlo o

— 110 —



C BT AVFEEE A, A169, A2E

32 241N, HE 2 diERx Y AN
Fig. 6= Zet Mixer§ 2.2 AZH Y=FAe &
AdAAo] 953 ANES HeZRT e EEQ
3 A% AvEeR s BAETA dE 2
FAF ATk Table 1 e FF o Al
4918 BeiFT glrh Cultn

(Zeta-Potential)2] Atigke] 29

ot THE UwBY R Backgdol $4d

oo

EHUJE@

POE Oil(7]1&5A) B

AT O 52 AL & =A 43
+ Cu-POE Oile] 2 Y=fARY 535 AxE
el

33 0SS ¥ #H AHAEY| 54 42
Fig 102 ZtZte]l 2 (a)POE Oil, (b)Al,O;,
(0Cu® WA AiE YeRdth. FE+POE U=
frA o] e e npEA G} QYeslH e RaEE
7F 0.08umo]™, FEjubm o] npEAE FHo2

Destabilisation
Pitched paddle —

\

& Transmission ) Pitched paddje”"

e | T PR —

Backscattering | 5% L

35day(840h)
Mean Value(4Backscattering)

Zet mixing

[ —— =

b e ot 2 P o pefiln
| Fitched paddie” 7=
Transmission =
.‘/..

/
A Zetmixing

Backszattering

35day(840hr)

Fig. 6 Result of dispersion stability

Table 1 Zeta potential analysis of nano-fluid
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Fig. 8 Coefficient of friction of nano-fluid
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Table 2 Result of energy efficiency measurement

POE Nano
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