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Effect of PAO Based Lubricating Oil on Particle Emission
Performance of Diesel Engine
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(1. Key Laboratory for Power Machinery and Engineering of Ministry of Education,
Shanghai Jiao Tong University, Shanghai 200240, China; 2. Institute of Internal
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Abstract: On a test bench with a turbocharged, intercooler and high-speed diesel engine, the effects of
various lubricating oils, including poly alpha olefin (PAO)-based fully synthetic lubricant on particle
emission were investigated using a DMS500 fast response particle analyzer. The change of particle emission
under different engine working loads and speeds was studied. We laid special stress on analyzing the
influence of working temperature and ash content of lubricating oil on particle emission. On this basis, the
particle emission characteristics of PAO-based lubricating oil under typical working conditions were
summarized. The results showed that the total particle emission peak decreases when the engine load
increases, and the peak increases when the engine speed increases. For PAO-based lubricating oil, higher
working temperature helps reduce the peak value of particle emission. A lower ash content of lubricating
oil can lead to a less total particle emission especially under low engine load. The base composition of
lubricating oil has significant influence on engine particle emission. PAO-based lubricating oil has excellent

particle emission performance at high operating temperature and high engine load.
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Tab.1 Technical parameters of D19TCI

S8 Bl iy =X
i 7% /mm 80
1772 /mm 92
K2 A4/ (r » min~ 1) 900
B E DI/ kW 82
B g 7 3/ (r + min— 1) 4000
e RKEEH/ (N« m) 235
T KL H 538/ (r « min 1) 1 800~2 500
%< 07 = A B R T %
E3E¥ HL 8 1o T L
g L AL 5
M FL B 4% /mm 0.17
AR B E R/ (r » min™!) 900
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Tab.2 List of engine monitor and control devices
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Tab.3 Physical and chemical properties of diesel
AL B ZHE
A/ °C 180~360
FkelE 40~55
EHE/ (M) « kg™ D) 40.2~44.5
W/ (kg e m™?) 810~850
BHFE25C)/(mm? - s D) 3.44
T i) PR B4 o< 10 <1.5
AL/ - 250
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Tab.4 Physical and chemical properties of lubricating oils

1 ¥ il 2 AL P B CH-4 K Ik (CNG) 111 PAO
[UES ERBIES Fak 11 2% S IV 2%
BEHFEE (40 C)/(mm? » s 1) 110. 3 108. 4 108.5 96. 22
B E 100 C)/(mm? « s~ 1) 14. 79 15 14. 88 14. 08
B HEEE(—20 C)/(m+ Pa~s) 6 390 4870 4960 3370
R H 139 144 142 150
250 “CZE KRR R 1 535/ o 11.8 12.6 8.1 6.2
TR 6 K 43 I 43 4/ 6 1. 20 0.6 1.15 1.15
w(P)/% 0.118 0.076 0.114 0.114
w(S) /% 0. 44 0.48 0. 36 0. 36
w(Ca)/ % 0.3679 0.1359 0.304 1 0.304 1
w(Mg)/ % <0.1 <0.1 <0.1 <0.1
w(Zn) /% 0.126 7 0.0875 0.1258 0.1258
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Fig. 1 Particle emission of lubricant PAO under

different engine loads
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Fig. 2 Particle emission of lubricant PAO under different engine speeds
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2 800 r/min)
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