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3. OBJECTIVE

This document describes the circumstances where small leaks in air-to-air charge air coolers are acceptable and
describes test methods to measure these leaks.

4. BACKGROUND

Brazed aluminum, air-to-air charge air coolers have been used since the early 1980’s on many turbocharged Diesel
engines. It is difficult to manufacture charge air coolers completely free of leaks, and Diesel engine performance is not
significantly affected by slight charge air leaks. Consequently, most engine manufacturers publish allowable leak rates for
charge air coolers.

5. TESTING

Two types of leak tests are common:
5.1 Pressure Decay
5.1.1 Procedure
Cap the inlet and odtlet of the charge air cooler. One of the caps needs to have an adapter for a slipply of compressed
air. THE CAPS NEED TO BE SECURED TO THE CHARGE AIR COOLER'WITH CABLES OR CHAINS TO PREVENT
BLOW-OFFS. Attagh a shop air line to the adapter with a pressure gauge;regulator and shut-off valye. Supply air to the
charge air cooler to the specified maximum pressure, then shut off the valve and measure the time fdr the pressure in the
charge air cooler to glecay to the specified minimum pressure.

5.1.2 Criteria

The specified pressuires and times are available from the manufacturer of the engine or charge air cpoler. Typical values
are in the range of a|20-50 kPa (3-7 psi) pressure loss from-100-200 kPa (15-29 psi) gage pressure in 15-60 seconds.

5.2 Submersion Test
5.2.1 Procedure
Supply air per Procedure 5.1.1 above while‘the charge air cooler is submerged in water. Capture thelair bubbles that leak
from the cooler and measure the volume-of leaked air during a specified time period. This procedurelis difficult to perform
in the field and is pripnarily used at the.Charge air cooler manufacturing facility.

5.2.2 Criteria

The specified leak fates_at’a given pressure are available from the manufacturer of the engine gr charge air cooler.
Typical leak rates arg dnythe range of 10-200 cc/min (1-12 cubic inches/min) at 100 kPa (15 psi) gage pressure.

6. NOTES

6.1 Leak Rate Trends

In general, allowable charge air cooler leak rates are being reduced by engine manufacturers as newer engines become
more sensitive to charge air leakage. The latest engine specifications must be utilized to determine up-to-date
requirements.

6.2 Causes of Leaks

Allowable charge air cooler leaks are typically caused by minor defects in welding, brazing or casting processes. These

leaks will not get worse over time. Fatigue cracks in a tube, header or tank are not considered allowable leaks and will
result in higher leak rates over time as the cracks grow.
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