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PURPOSE: To determine frictionalSﬁgggggﬁgg a turbocharged Phase 3, Family I
4T7-390 (40521138) engine.

SUMMARY: Test work was done in test cell 110, which is equipped with a motoring
dynamometer. The engine was equipped with an 88mm water pump pulley and a
Bosch VE4/12 fuel pump and has a compression ratio of 17.2.

Results showed: ¥

1. Friction mean effective pressure (FMEP) with disconnected turbocharger and
- 160°F oil pan temperature is very close to predicted FMEP by Millington
— and Hartless (SAE paper 680590).

2. A formula was found to describe FMEP as a function of oil pan temperature
and engine speed for both configurations, disconnected turbocharger and
running turbocharger.

FMEP = a + (b-c.T). RPM + d . RPM? i gg?r)
=1 ot : RPM (r/min.)
b = 4.66 E-4

c = 4,24 E~6

d = 1.128 E-7 (without turbo)

d = 1.528 E-7 (with turbo)

Attachments 1 and 2 show measured friction at.different engine speeds and
oil pan temperatures. The curves fitted through these measurement points
represent above mentioned formula. The disconnected turbocharger shows
only a change of constant d, because pumping losses are reduced which are
are a square function of engine speed.

ACTION: Keep data in file for upcoming friction tests.

Senior Engineer - MM Wv

M. Thommen,/n Engine Projects
X5682
Attachments

Copies of this report can be obtained from the Information Center, Columbus,
Form 4284-0676R or from your loca! plant library if shown on distribution list.
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ATTACHMENT 2
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