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An Investigation on Oil Consumption in 4-Cycle
Engine (First Report)
EEEA EE #
(Speaker name) (Hiroshi Watanabe)
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(Affiliation) Bear Chemical & Liquid Machine Technology
iR Table 1 Oil Consumption Test Oils for Gasoline
(Incorrect) Engine Test
Test Oil No. 1
Base Oil Type: Gr-3+/ PAO
Test Oil No.12, 13, 15, 16
VII: OCP C
Test Oi1l No. 28, 34
VII: OCP A
1E Table 1 Oil Consumption Test Oils for Gasoline
(Correct) Engine Test

Test Oil No. 1
Base Oil Type: Gr-1/Gr-3+/ PAO

Test Oil No.12, 13, 15, 16
VII: OCP B

Test O1l No. 28, 34
VII: OCP C
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(Incorrect)

Test Oil No. 1 2 3 4 5 6 7 8
Viscosity Grade 10W-40 10W-40 15W-40 15W-40 15W-40 10W-40 10W-40 10W-40
Standard Oil Yes Yes
DI Pakage C B B B B B B B

vil OCP B OCP C OCP B OCP B OCP B OCP B OCP B OCP C
PPD PPD A PPD A PPD A PPD A PPD A PPD A PPD A PPD A
Base Oil Type Gr-3+/PAO | Gr-3/Gr-2 Gr-1 Gr-2 Gr-2 Gr-3 Gr-3 Gr-3/Gr-2
KV100 (mm?/s) 12.8 12.6 14.1 14.2 14.0 13.8 13.6 12.6
KV40 (mm?/s) 84.6 86.7 104.1 103.2 102.3 89.8 88.6 86.7
Vi 151 142 137 140 139 156 156 142
NOACK (%) 7.3 13.4 10.0 10.0 8.5 7.4 7.4 13.4
HTHS @150°C (mPa.s) 3.7 3.7 4.1 4.1 4.1 4.0 4.0 3.7
Test Oil No. 9 10 11 12 13 14 15 16
Viscosity Grade 10W-40 10W-40 10W-40 10W-40 10W-40 10W-40 15W-40 10W-40
Standard Oil Yes
DI Pakage B B B C B B B B
vil HSD A HSD B OCP C OoCcP C OoCP C OoCP C OCP C OCP C
PPD PPD A PPD A PPD A PPD A PPD A PPD A PPD A PPD A
Base Oil Type Gr-3 Gr-3 Gr-3 Gr-3 Gr-3+ Gr-3/Gr-2 Gr-2 Gr-3
KV100 (mmzls) 14.1 13.9 14.0 13.8 14.1 12.6 14.2 13.9
KV40 (mmz/s) 92.0 88.1 92.1 90.3 89.1 86.7 106.8 90.5
Vi 158 161 156 156 164 142 135 157
NOACK (%) 6.3 6.8 7.0 7.5 7.1 13.4 7.6 7.2
HTHS @150°C (mPa.s) 4.1 4.0 4.1 4.0 4.1 3.7 4.1 4.0
Test Oil No. 17 18 19 20 21 22 23 24
Viscosity Grade 10W-40 40 o0w-40 5W-40 10W-40 10W-40 15W-40 20W-40
Standard Qil Yes
DI Pakage B B B B B B B B
Vil OCP C - OCP B OCP B OCP C OCP B OCP B OCP B
PPD PPD A - PPD A PPD A PPD A PPD A PPD A PPD A
Base Oil Type Gr-3/Gr-2 Gr-2/Gr-1 | Gr-3+/Gr-4 Gr-3 Gr-3/Gr-2 Gr-3/Gr-1 Gr-3/Gr-1 Gr-3/Gr-1
KV100 (mm?/s) 13.8 14.8 14.8 14.7 12.6 14.8 14.8 14.6
KV40 (mm?/s) 92.2 135.3 85.2 87.4 86.7 97.7 108.6 123.4
Vi 152 110 183 176 142 158 141 120
NOACK (%) 6.8 6.8 10.8 11.6 13.4 9.3 7.4 5.1
HTHS @150°C (mPa.s) 4.1 3.8 4.3 4.1 3.7 4.2 4.3 4.1
Test Oil No. 25 26 27 28 29 30 31 32
Viscosity Grade 10W-40 15W-40 15W-40 10W-40 5W-30 5W-30 10W-30 0w-30
Standard Oil Yes Yes
DI Pakage B B B B B B B B
Vil OCP C OCP B OCP B OCP A OCP B OCP B OCP B OCP B
PPD PPD A PPD A PPD A PPD A PPD A PPD A PPD A PPD A
Base Oil Type Gr-3/Gr-2 Gr-2 Gr-2/Gr-1 Gr-3/Gr-2 Gr-3+ Gr-3 Gr-3 Gr-2
KV100 (mm?/s) 12.6 14.9 15.0 12.6 11.6 11.7 11.4 11.7
KV40 (mm?/s) 86.7 105.8 108.2 86.7 63.0 66.1 72.1 61.9
Vi 142 147 144 142 181 174 152 188
NOACK (%) 13.4 9.7 9.2 13.4 11.3 12.3 6.6 31.0
HTHS @150°C (mPa.s) 3.7 4.2 4.2 3.7 3.4 3.5 3.5 3.4
Test Oil No. 33 34 35 36 37 38 39 40
Viscosity Grade ow-30 10W-40 o0w-30 5W-30 5W-30 10W-40 ow-8 ow-8
Standard Oil Yes Yes
DI Pakage B B B B B B D D
vil OCP B OCP A Comb A Comb B Comb C OCP C - Comb A
PPD PPD A PPD A PPD A PPD A PPD A PPD A PPD C PPD C
Base Oil Type Gr-2 Gr-3/Gr-2 Gr-3 Gr-3 Gr-3 Gr-3/Gr-2 Gr-3+ Gr-3+/Gr-4
KV100 (mm?/s) 1.7 12.6 11.7 11.7 11.5 12.6 5.0 5.0
KV40 (mm?/s) 63.4 86.7 37.2 50.2 45.4 86.7 23.1 17.3
Vi 182 142 327 237 259 142 153 250
NOACK (%) 29.0 13.4 12.0 12.1 12.0 13.4 10.3 26.8
HTHS @150°C (mPa.s) 3.4 3.7 3.7 4.2 4.1 3.7 1.9 1.8
Test Oil No. 41 42 43 44 45 46 47
Viscosity Grade ow-8 0ow-8 0W-8 0W-8 0W-20 10W-40 5W-20
Standard Oil Yes
DI Pakage D D D D D B E
Vil Comb A Comb A Comb B Comb B Comb B OoCP C OCP E
PPD PPD C PPD C PPD C PPD C PPD C PPD A PPD A
Base Oil Type Gr-2+ Gr-2 Gr-3+/Gr-2 |Gr-3+/Gr-2+ Gr-3+ Gr-3/Gr-2 Gr-2
KV100 (mm?/s) 5.0 5.0 5.0 5.0 7.5 12.6 8.1
KV40 (mm?/s) 18.9 17.2 21.1 21.4 32.1 86.7 49.6
Vi 216 253 180 174 171 142 134
NOACK (%) 28.4 35.3 23.5 23.4 11.1 13.4 13.1
HTHS @150°C (mPa.s) 1.8 1.8 1.9 1.9 2.9 3.7 2.6
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(Correct)
Test Oil No. 1 2 3 4 5 6 7 8
Viscosity Grade 10W-40 10W-40 15W-40 15W-40 15W-40 10W-40 10W-40 10W-40
Standard Oil Yes Yes
DI Pakage [ B B B B B B B
Vil OCP B ocPC OCP B OCP B OCP B OCP B OCP B OocPC
PPD PPD A PPD A PPD A PPD A PPD A PPD A PPD A PPD A
Base Oil Type g:/:,’fcr) Gr-3/Gr-2 Gr-1 Gr-2 Gr-2 Gr-3 Gr-3 Gr-3/Gr-2
KV100 (mmzls) 12.8 12.6 14.1 14.2 14.0 13.8 13.6 12.6
KV40 (mmzls) 84.6 86.7 104.1 103.2 102.3 89.8 88.6 86.7
VI 151 142 137 140 139 156 156 142
NOACK (%) 7.3 13.4 10.0 10.0 8.5 7.4 7.4 13.4
HTHS @150°C (mPa.s) 3.7 3.7 41 41 41 4.0 4.0 3.7
Test Oil No. 9 10 11 12 13 14 15 16
Viscosity Grade 10W-40 10W-40 10W-40 10W-40 10W-40 10W-40 15W-40 10W-40
Standard Oil Yes
DI Pakage B B B C B B B B
Vil HSD A HSD B OCP C OCP B OCP B OCP B OCP B OCP B
PPD PPD A PPD A PPD A PPD A PPD A PPD A PPD A PPD A
Base Oil Type Gr-3 Gr-3 Gr-3 Gr-3 Gr-3+ Gr-3/Gr-2 Gr-2 Gr-3
KV100 (mm?/s) 14.1 13.9 14.0 13.8 14.1 12.6 14.2 13.9
KV40 (mmzls) 92.0 88.1 92.1 90.3 89.1 86.7 106.8 90.5
\ 158 161 156 156 164 142 135 157
NOACK (%) 6.3 6.8 7.0 7.5 71 13.4 7.6 7.2
HTHS @150°C (mPa.s) 4.1 4.0 4.1 4.0 4.1 3.7 4.1 4.0
Test Oil No. 17 18 19 20 21 22 23 24
Viscosity Grade 10W-40 40 0W-40 5W-40 10W-40 10W-40 15W-40 20W-40
Standard Oil Yes
DI Pakage B B B B B B B B
Vil OCP B - OCP B OCP B OCP C OCP B OCP B OCP B
PPD PPD A - PPD A PPD A PPD A PPD A PPD A PPD A
Base Oil Type Gr-3/Gr-2 | Gr-2/Gr-1 | Gr-3+/Gr-4 Gr-3 Gr-3/Gr-2 | Gr-3/Gr-1 Gr-3/Gr-1 Gr-3/Gr-1
KV100 (mm?/s) 13.8 14.8 14.8 14.7 12.6 14.8 14.8 14.6
KV40 (mm?/s) 92.2 135.3 85.2 87.4 86.7 97.7 108.6 123.4
Vi 152 110 183 176 142 158 141 120
NOACK (%) 6.8 6.8 10.8 11.6 13.4 9.3 7.4 5.1
HTHS @150°C (mPa.s) 4.1 3.8 4.3 4.1 3.7 4.2 4.3 4.1
Test Oil No. 25 26 27 28 29 30 31 32
Viscosity Grade 10W-40 15W-40 15W-40 10W-40 5W-30 5W-30 10W-30 0W-30
Standard Oil Yes Yes
DI Pakage B B B B B B B B
Vil OoCcPC OCP B OCP B OoCPC OCP B OCP B OCP B OCP B
PPD PPD A PPD A PPD A PPD A PPD A PPD A PPD A PPD A
Base Oil Type Gr-3/Gr-2 Gr-2 Gr-2/Gr-1 Gr-3/Gr-2 Gr-3+ Gr-3 Gr-3 Gr-2
KV100 (mmzls) 12.6 14.9 15.0 12.6 11.6 11.7 11.4 11.7
KV40 (mm?/s) 86.7 105.8 108.2 86.7 63.0 66.1 721 61.9
Vi 142 147 144 142 181 174 152 188
NOACK (%) 13.4 9.7 9.2 13.4 11.3 12.3 6.6 31.0
HTHS @150°C (mPa.s) 3.7 4.2 4.2 3.7 3.4 3.5 3.5 3.4
Test Oil No. 33 34 35 36 37 38 39 40
Viscosity Grade 0W-30 10W-40 0W-30 5W-30 5W-30 10W-40 0W-8 0wW-8
Standard Oil Yes Yes
DI Pakage B B B B B B D D
Vil OCP B OoCcPC Comb A Comb B Comb C OoCcPC - Comb A
PPD PPD A PPD A PPD A PPD A PPD A PPD A PPD C PPD C
Base Oil Type Gr-2 Gr-3/Gr-2 Gr-3 Gr-3 Gr-3 Gr-3/Gr-2 Gr-3+ Gr-3+/Gr-4
KV100 (mmz/s) 11.7 12.6 11.7 11.7 11.5 12.6 5.0 5.0
KV40 (mmzls) 63.4 86.7 37.2 50.2 45.4 86.7 23.1 17.3
Vi 182 142 327 237 259 142 153 250
NOACK (%) 29.0 13.4 12.0 12.1 12.0 13.4 10.3 26.8
HTHS @150°C (mPa.s) 3.4 3.7 3.7 4.2 41 3.7 1.9 1.8
Test Oil No. Ll 42 43 44 45 46 47
Viscosity Grade 0W-8 0W-8 0W-8 0W-8 0W-20 10W-40 5W-20
Standard Oil Yes
DI Pakage D D D D D B E
Vil Comb A Comb A Comb B Comb B Comb B OCP C OCPE
PPD PPD C PPD C PPD C PPD C PPD C PPD A PPD A
Base Oil Type Gr-2+ Gr-2 Gr-3+/Gr-2 |Gr-3+/Gr-2+ Gr-3+ Gr-3/Gr-2 Gr-2
KV100 (mm?/s) 5.0 5.0 5.0 5.0 7.5 12.6 8.1
KV40 (mmzls) 18.9 17.2 21.1 21.4 32.1 86.7 49.6
\ 216 253 180 174 171 142 134
NOACK (%) 28.4 35.3 23.5 23.4 11.1 13.4 13.1
HTHS @150°C (mPa.s) 1.8 1.8 1.9 1.9 2.9 3.7 2.6
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