Standard Method of
Testing Engine Coolant
by Engine Dynamometer
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1. Scope of application

This test method shall be to test of corrosion protection of coolant and stability of corrosion
protection material at overload driving condition of real size clean engine.

2. Summary of test method

This test method is operated about a passenger car engine driving using dynamometer at
constant speed, constant load and constant coolant temperature for 700 hours.

Persistence of coolant is tested by (Dcoolant sample, @metal corrosion sample, @

cooling system components.

3. Test apparatus and equipment
3.1 Test engine
A passenger car engine made of aluminum or cast iron is used for test engine.
Engine speed and break power is about 96.5km/h and road driving load. Aluminum
Accessores such as coolant pump and timing chain cover are optional and engine is
set up with radiator and pressure cover. However, coolant counter current storage and
sealed pressure cover are optional. Without cooling fan, an engine and a radiator must

be set up close to real condition as far as possible and all of radiator hose length must
be the minimum.

A radiator is cooled by ventilation.

3.2 Setting up and control of test equipment
In order to control designed driving condition, operate engine combined with engine
dinamometer that consists of suitable accessories. Around coolant outlet, measure
temperature of engine coolant at once. Measure intake air pressure, oil pressure,

exhaust pressure and etc. at suitable position and monitor all test process in order to

read pressure in transverse current outlet tank of radiator and upper tank of radiator
vertical current.

3.3 Corrosion measurement

3.3.1 Measure corrosion protection capacity using metallic sample. Samples are
composed with material used in ASTM D1384 and assembly of samples is indicated
at figure 1. |
Put assembled samples at figure 1 in a capsule b hanging on a fabric reinforcing
phenol tube.

Use two kinds of sample capsule of “Full-Flow™ and “By-pass”.

Set up “Full-Flow” capsule on a upper part of hose of a radiator and “By-Pass”
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capsule on a upper part of heater of engine.
Details are indicated at figure 3 and figure 4.
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Figure 1 Corrosive sample
Measure weight of “Full-Flow” capsule that includes 3 set of metallic samples after
100 hours, and then, change samples in it into clean new samples.
Then, measure weight of remained 2 set after finishing test. “By-Pass” capsule

contains 3 set samples and the 1 sample must be measured weight and replaced
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into new one after 100 hours.

Clean 2™ set after 400 hours and then, measure weight.
Measure weight again ate the moment that test finishes.
Measure weight of 3" set after finishing test.

3.3.2 The position of “Full-Flow” capsule on upper part of hose of radiator must be at the
below the coolant level.

3.3.3 “By-Pass” capsule must be close to engine in order to prevent a sudden coolant
descent.

3.3.4 For "By-Pass” capsule, maintain a steady flow of coolant by setting up with
temperature measurement equipment. (Lower temperature than a steady driving
temperature means there are obstacles at “By-Pass” circulatory equipment.)

Put the capsule below coolant level, connect bottom of capsule composed of rubber
hose with heater supply cock, and connect upper part with return nipple of coolant
pump.
3.4 Fuel and engine oil
Because of long endurance period, suitable fuel and engine oil must be selected for
burning problem and maximum life time of valve.

4. Preparation of test
4.1 Engine checkup
Engine must be certainly checked up before test. Check up and exchange cylinder head
gasket and etc. of engine for test.
If there are no special conventions with a producer, cylinder head gasket and coolant
sealing gasket must be coated with adhesive sealant. For each experiment, each
radiator must be used and checkup of cooling system is as follows.
4.1.1 Because cylinder head gasket contaminates coolant by exhaust gas, check up
leakage.
4.1.2 In case of worn and old coolant pump, check up intake air.
4.1.3 Check up connection of radiator hose
Wash engine-cooling system by current solvent type washer, and replace all of hose
by new one after cleaning.
4.2 Sample installation and coolant supply
4.2.1 A shock according to flange assembly must be minimized by assembling new
aluminum coolant outlet before injection of coolant , and putting normal washers with

fixed thermometer at the complete open state under coolant outlet tightening bolt.
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