Predicting the
Borderline Pumping
Temperature of Eng Qil

Contents

1. Scope of Application

2. Absiract

3. Summary of Test Method

4. Definition of Terminology

5. Test Apparatus and Equipment
6. Standard Specimen

7. Extraction of Specimen

8. Calibration

9. Progress of Test

10. Calculation and Judgment of BPT
11. Report

12. Accuracy

KES

KES T -1492

(EST.) 1995 — 01 — 05


http://www.avadocuments.com/doc/kia-kes-t-l492-1995
http://www.avadocuments.com/doc/kia-kes-t-l492-1995

KES T-L492

1. Scope of Application

This standard shall be applied to measure a borderline pumping temperature of an engine

oil in a range of 0 ~-40 C. This is not applied to other than the engine oil.

2. Abstract

BPT is the lowest temperature that the engine oil is supplied to an entrance of an oil pump
continuously and properly in a passenger vehicle.

3. Summary of Test Method

Cool down an engine 0il used for the test from 80 C to the test temperature nonlinearly

for 10 hours, and keep at the test temperature for 6 hours. After leaving at the test
temperature for 6 hours, apply two standard loads consecutively to a rotating axis, and
measure a number of revolutions for each case. Measure the borderline pumping

temperature (B.P.T hereinafter) at 3 points of the temperatures or at a higher temperature.

4. Definition of Terminology
(1) Viscosity

It is a ratio of a shear stress and a shear speed. It is often called as a dynamic viscous
coefficient. In other words, it is an amount of value that disturbs a flow of fluid. S| unit of
the viscosity of Pa.S, and 1Cp (Centipoises) is 1mPa.Sec, and this is often used.

(2) Newton oil and fluid

When the oil and the fluid have a constant viscosity at all shear stress and shear speed

at a given temperature, it is called a Newton fluid.
(3) Non-Newton oil and fluid

It is oil and fluid, which has a viscosity change, when the shear stress and the shear
speed change at a given temperature.

(4) Appeared viscosity

It is a viscosity obtained by this test method.
(5) Examination oil

It is oil, which viscosity is already known, that can be used show a relationship between

the number of revolutions and the appeared viscosity. This is required to be Newton
oil, and shall have 30 Pa- S at--20 TC.
(6) Test oll

The oll, which appeared viscosity and yield stress are obtained by this test method.
(7) Shear speed
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Itis a speed angle in a flow of fluid. When measuring the shear stress while ignoring

any tip effect inside surface of a cylinder, the shear stress of the Newton oil at the center
of the cylinder is as following.
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Here, Gr = Shear speed on a surface of rotating element S
| = Rad/S of each speed

Rs = Radius of fixed element mm
Rr = Radius of rotating element mm
t = Required time for one revolution for rotating element
Here, if Rs and Rr are designed regularly (Rs = 1.12Rr), Gr is as following.

63

(8) Shear stress

It is appeared as a force occurred per unit area of fluid, and the area here is a total
Cross section area.

As shown in the following in a rotating viscosity, the area of the rotating element is the
total cross section area.

Tr = 9.8IM(R. + Re) X 107% «coicemmvreinnninennnnnn.. (4)
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Tr = Torque applied to rotating element, N.m

M = Mass, g

Ro = Radius of axis, mm

Rt = Actual radius, mm

Sr = Shear stress on surface of rotating element, Pa
h = Height of rotating element, mm

If values in 5.1 are substituted in these equations, they become
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