JAPANESE AUTOMOBILE STANDARD

JASO E 406-95

Heat dissipation test method of intercooler

for automobiles

1. Scope
This standard specifies the method to test heat
dissipation of an air-cooled intercooler for cool-
ing the charge air (hereinafter referred to as
“intercooler”) to be used in an engine with an
automobile supercharger.
Remark:

The applied standard to this standard is as follows:

JIS B 8330 Testing method for turbo-fans and
blowers

2. Definitions
Definitions of major terms used in this standard
shall be as follows:

(1) intercooler
A heat exchanger to cool the charge air to
be supercharged by a supercharger with
the cooling air.

{2) Charge air
The air pressurized above the atmospheric
pressure by a supercharger.

(3) Cooling air
The air to cool the charge air by an inter-
cooler.

(4) Temperature difference between fluids
at the inlet
The temperature difference between the
charge air and the cooling air at the inlet,
expressed in (°C).

(5) Heat dissipation on the charge air side
The calory which the charge air loses in the
test, shall be expressed in kilo watt (kW).

(6) Heat dissipation capacity
The calory where the heat dissipation on
the charge air side is corrected by the tem-
perature difference between fluids at the
inlet which is determined between the par-
ties concerned with the delivery, shall be
expressed in kilo watt (kW).

(7) Mass flow rate of charge air
The mass flow rate of the charge air pass-
ing through an intercooler, shall be ex-
pressed in (kg/s).

(8) Frontal mass wind velocity of cooling air
The wind velocity at the core front of the
intercooler multiplied by the mass per unit

volume, shall be expressed in mass per
second per unit area [kg/( m® s)].

(9) Pressure drop of charge air
Static pressure difference between the inlet
and the outlet of the charge air of the inter-
cooler measured in the test, shall be ex-
pressed in kilo Pascal (kPa).

{10) Pressure drop of cooling air
Static pressure difference in kilo Pascal
(kPa) between the inlet and the outlet of the
cooling air of the intercooler measured in
the test, shall be expressed in kilo Pascal
(kPa).

3. Test items
The test shall be carried out on the following
items:
{1) Heat dissipation capacity on the charge
air side
(2) Pressure drop of charge air
(3) Pressure drop of cooling air

4. Test conditions
The test conditions for the intercooler to be
tested, charge air, the lahoratory, the testing
equipment, and the measuring instruments shall
be as follows:
(1) Intercooler
The intercooler shall consist of a core which
is a major part and of accessories, and
which satisfies heat dissipation function
shall be used.
The exampies are shown in Fig. 1 and Fig.
2
(2) Charge air
The charge air of the intercocler shall be
the air of the inlet pressure and inlet tem-
perature determined between the parties
concerned with the delivery.
(3) Laboratory
The laboratory shall be kept at the normal
temperature and humidity unless otherwise
specified, and constructed so that no large
fluctuation is given to the air flow and the
temperature on the cooling air suction side
of the testing equipment.
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Fig. 1 Example of intercooler (Tube type)
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Fig. 2 Example of intercooler (Lamination type)
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(4) Testing equipment and measuring in-
struments '
The testing equipment and measuring in-
struments shall be tested and calibrated
before the test.

5. Testing equipment and measuring instru-
ments

5.1 Testing equipment

The testing equipment shall be capable of mea-

suring correctly the measurement items indi-

cated in 6.1,

The testing equipment shall roughly consist of

the circuit on the air side and the circuit on the

cooling air side (wind tunnel), and shall be illus-

trated in Fig.3.

6.1.1 Circuit on the charge air side

The equipment of the circuit on the charge air
side shall be capable of controlling the flow rate
of the charge air passing through the intercooler,

the charge air inlet pressure and temperature
over the range of the test.

5.1.2 Circuit on the cooling air side
The equipment of the circuit on the cooling air
side (wind tunnel) shall be as follows:

(1) it shall be capable of controlling the flow
rate of the cooling air.

(2) The connecting pipe to connect the wind
tunnel body to the intercooler shall be of the
configuration (') to obtain rectification be-
fore the intercooler.

Note(") : Refer to JIS B 8330 for the config-
uration of a connecting pipe

5.2 Measuring instruments

The instrumental error of the measuring instru-
ments to0 be used in the test shall be within the
value as indicated in Table 1, and the measur-
ing instruments shall be calibrated before the
test.

Fig. 3 Example of testing equipment (Closed type)

Charge airflow meter

Charge air inlet thermometer

Cooling air

Differential pressure
gauge for pressure loss

Rectifier
lattice Cooling air

(pressure gauge)

Charge air inlet pressure

gauge

Intercooler to be r
. tested
inlet \
thermometer -

Blowoff

1]

/le
~ Y

Wind_direction _ .

k&b _

L1

X Wind
Blower tunnel
body

Compressor

\\! Connecting
\ pipe

Charge air outlet thermometer

Differential pressure gauge for charge
air pressure loss (Pressure gauge)

Airflow meter or anemometer

{

Heater\A Blower

(Pressure gauge)

Full document details: JSAE E406 1995

Pressure
controller

Documenjs


http://www.avadocuments.com/doc/jsae-e406-1995
http://www.avadocuments.com/doc/jsae-e406-1995

