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Polyether Ester as Refrigeration Lubricant for R290: Synthesis and Performance
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Abstract An oil-soluble polyether ester was synthesized according to the actual working conditions of the refrigerator,
and the basic physical and chemical properties of synthetic esters were detected by national standards. To obtain the
viscosity of pentaerythritol esters and polyether esters under various pressure of propane (R290), a laboratory-made
lubricants-refrigerant online viscosity measurement system has been employed to measure the viscosity of the liquid
fraction. Stability under practical conditions was tested by a sealed tube. It shows that the overall performance of polyether
ester is better than the reference oil. Properties of the tribology have been tested by the four-ball wear tester. The results
show that the wear amount of the polyether ester is less than the mineral oil and polyol esters, and polyether esters have
better viscosity characteristics. The cooling efficiency is increased by 1.7% compared to mineral oil in the propane

refrigeration system.
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Table 1. The basic physical and chemical properties of PAGE
Fer iz H LALED PATHRAE
K EH 68 GB/T 3141-94
i 0.5 GB/T 6540-86
40°C Kk B /(mm?/s) 67.1 GB/T265
100°C Ak 5 /(mm/s) 8.5 GB/T265
LER R 96 GB/T2541
& {15 (mg KOH/g) 0.02 GB7304-87
/K3 (ppm) 212 SYD-2122
262 H1BH(90°C) GQ-m 0.567 DL/T 421-91
HEEE(24°C, mL) 10/0 GB/T 12579
i ri(°C) <—40 GB/T510-83
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Fig. 1. Online-viscosity of refrigerant-oil mixture liquid phase
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Table 2. Miscibility of PAGE with R290
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Table 3. Sealed-tube test of refrigeration lubricants

in the presence of R290
SIS FF AR SLL S
®oom W
STk TR TRk B A A
U © RS DA A
BHANHE " AWEEEG D DD

ERNERE CREE); " BRERKRTSTEN 800; A LHE
Tk, BREREMW, ChEEH, D=EREH.



42 4 %

H PN 2014 4F

N BEEIEA AR AN d I A, 2R T R 2 13 D e s 0
AN, FEIAECT e 1 R b O R L 2R EE AR
PR GE T, S 70— v ik g 2 281 B 5 P o i A
F, AR T B2 RS B A E i Pt %
k.

TSR TR TR X Py 110 5 b e e 2 13 DY e i
5 RN R, S, 7EsEg i 2=y
BTG 2 IR Ry Bl et K 20 T K A A B LR, TR
ILOSIE 7 R A i [T -82 = WPNp o7l 2 R = K
JIHLES, A SR I R o) i W RO F P Ak R
FSCA A AL Bk 3 B . SR TR I 5 2= 3 Y
TP 6T B0 By T b R B B4 AT, T R IR AL A
ot o SIZ 0 xR G ™ . S 4t TR T R K 11
6 e 5 ok P B 2 1 DY It 1 2 SR RIS
34 HEFMRERERE

XoF 5 B R Tk T 2 P DR A T T R T
PRI EE, AR DU BREEEOR I HLI KR 2L, LR
I B P B 5 155 1, B i 0 A W e 75 P B P 1
GRS, PASZEGIN AR 10 min, 454 s
AN SE bR LS A 200 N~300 N™,
T P 0 2 L R At e e FH oy AR A 2 ) A=
AR BRI NM 100 Po U1 4 iR, B
T e IR IR DU ME AR B WAL T FA P R
X IE A BORBEER 7 T S A RS, Hbcke sy

F 4 R FRHLMAYEE MR

Table 4. Lubricity of refrigeration lubricants

- ‘ BT H AT BB H AT
w0 om

NM100P XK NE 68
200 10 0.54 0.32
220 10 0.60 0.33
240 10 0.60 0.33
260 10 0.66 0.34
280 10 0.68 0.35
300 10 0.79 0.42
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Table 5. COP of PAGE and mineral oil

30RPS 60 RPS 90 RPS
WA B A (h

MFE M) L 0b(0s) COP(%) COP(%)
M 500 603.4 384.1 2425
BEEEE 500 609.2 387.3 2442
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