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APPLICATION TESTING OF OIL-TO-AIR OIL COOLERS FOR
COOLING PERFORMANCE
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4.5 See Figure 1 for schematic of typical oil cooler system.
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FIGURE 1~ SCHEMATIC OF TYPICAL OIL COOLER SYSTEM AND TEST DATA REQUIRED
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5. Test Preparation
w 5.1 For component testing, any air or oil system bypass should be blocked closed to insure full measured flow of
the fiuids through the heat exchanger. For system testing, the bypass should be left in the normal operating
condition.
m 5.2 For component testing, the fan drive, if the unit is so equipped, should be fully engaged using the

manufacturer's recommended procedure. For system testing, the drive should be ieft in the normal operating
condition.

5.3 All shutters or[otherair directionatcomroldevices should-be fixedfor thetestimthe fut-operm position.

= 5.4 All other heatiproducing equipment that may adversely affect the air temperature to the oil gooler and fan
should be opgrated during the test in a specified manner.

5.5 Instrumentation and data to be recorded includes the following:

5.5.1 Oil temperatres at designer-specified critical locations, for example, inlet-to the cooler, resefvoir, etc.

5.5.2 Oil temperat xré at oil cooler inlet (if not already specified in 5.5.1).

5.5.3 Oil temperatpre at oil cooler outlet (if not already specified in 5.51).

5.5.4 Average air temperature at oil cooler air inlet (multipoint grid normally required).

5.5.5 Average air temperature at oil cooler air outlet (multipoint grid normally required).
® 5.5.6 Oil flow (netthrough the cooler).

NOTE —Pressure drop across flow meter should be kept to a minimum. If extensive plumbingl|is required to
incorporate flow meter, lines to and from meter should be insulated.

5.5.7 Barometric gressure at test site.
5.5.8 Test fluid shall be as specified:
5.5.9 Operating pressure at/oil\cooler inlet.

5.5.10 Operating gressire-at oil cooler outlet.

w  NOTE—Pressure strement-devices—should-be-installe - any-possible—sodree—of error due to
turbuience at the point of measurement. Direct massflow measurements are preferred. For structural

information, these devices should be capable of measuring millisecond pressure spikes.

5.5.11 Engine or motor operating speeds.
5.5.12 Ambient air temperature.
5.5.13 Actual fan speed and/or vehicle velocity.

5.6 Verify that the oil cooler is mounted in its designated location with proper inlet and outlet connections.
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6. Procedure

6.1 Operate test unit in its specified and verified work cycle until practical stabilized thermal conditions have been
achieved.

6.2 Coliect data for a total of 10 complete work cycles, or for a time span of no less than 10 min.

7. Test Data Evaluation

7.1 Calculate oil cooler heat rejection from the test data.

7.1.1 Oil fiow

7.1.2 Oil coolel inlet temperature.
7.1.3 Oil coolef outlet temperature.

7.1.4 Obtain
temperatu

nufacturer's specific heat and density of oil to establish oif thermal characteristics at average oil

7.1.4.1 Power (kW) = specific heat of oil (kJ/kg - °C) x oil density (kg/L) x oil flow (L/s) x oil copler inlet to outlet
temperaturg differential (°C).

7.1.4.2 BTU/mn = oil specific heat (BTU/Ib/°F) x oil density (Ib/gal) x oil flow (gal/min) x oil copler inlet to outlet
temperature differential (°F).
7.2 Determine il stabilization temperature above ambient at the critical location.

7.2.1 Oil stabil
air tempe

tion temperature above ambient = oil temperature measured at critical locatign minus ambient
ture.

7.3 Compare qgil stabilization temperature above ambient with the specification.
7.4 Analyze the test data. Unsatisfactory results could be due to one or more of the following.

7.4.1 Other thah expected oil.cooler heat load. (Is the oil system rejecting more or less heat than the cooler was
designed for?)

wr 7.4.2 Oil cooler heatsejection performance is not to the manufacturer’s specifications.

he-dlesign value?)

7.4.4 Other than expected airflow through the oil cooler. (Does the measured air temperature difference across
the ail cooler core indicate other than expected air flow?) Estimate oil cooler aifflow by performing the
following calculation:

7.4.4.1 Air flow—See Equation 1.

kg - oil cooler power (kW) (from paragraph 7.1.4.1) (Eq.1)
s 1.005 x oil cooler air AT (°C)
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