JAPANESE AUTOMOBILE STANDARD JASO E 401-97

Radiators for automobiles

1. Scope 2.2 Related to the performance of oil coolers for automatic

This standard specifies radiators for cooling engines (hereinaf-

ter, referred to as the "radiators") used for water cooling en-

gines for automobiles.

Remark: The applicable standards for this standard are as

follows:

JIS D 0202 General rules of coating films for automobile
parts

JIS D 1614 Radiators for automobiles-Test method of heat
dissipation

JIS D 2502 Pressure caps and filler necks for automobile
radiators

JASO E 405 Heat dissipation test method of automatic trans-
mission oil cooler for automobiles

JASOF 405 Water drain cocks for automobiles

JASO M 801 Identifying material indication method of plastic
products

2. Definitions

Definitions of major terms used for this standard shall be as
follows:

2.1 Related to the radiator performance

(1) Heat dissipation rate, frontal mass wind velocity,
water flow rate, temperature difference between air
and water inlets, air-side pressure loss, and water-
side pressure loss shall comply with JIS D 1614.

(2) Valve opening pressure
Shall comply with JIS D 2502.

(3) Airtightness test pressure
The gauge pressure of air or gas that is applied to the
inside of a radiator for the airtightness test. It is expressed
by kilo Pascal (kPa).

(4) Vibration resistance
The vibration durability of a radiator in the vibration du-
rability test conditions - vibration acceleration, vibration
frequency, vibration direction and time when the radia-
tor is filled with water.

(5) Pressure resistance
The pressure resistance of a radiator under static pres-
sure and repeated pressure.

(6) Corrosion resistance
The corrosion resistance of the outside and inside of a
radiator.

(7) Heat resistance
The high temperature durability of a radiator.
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transmissions which are built in radiators (hereinafter,
referred to as "oil cooler for automatic transmission").

(1) Heat dissipation, water flow rate, oil flow rate, tem-
perature difference between oil and water inlets and
oil-side pressure loss
Shall comply with JASO E 405.

(2) Airtightness test pressure
The gauge pressure of air or gas that are applied to the
inside of an oil cooler for the airtightness test. It is ex-
pressed by kilo Pascal (kPa).

(3) Pressure resistance
The pressure resistance of a oil cooler under static pres-
sure and repeated pressure.

2.3 Related to the radiator structure

(1) Core
The ingredient for heat exchange between water and air.
(2) Core type
The core structure.
(3) Core dimension
The outside dimensions of a core expressed by the width,
height and thickness of a core.
(4) Heat dissipation area
The core's entire area in contact with air. It is calculated
according to the following formula.
A= Af x At
Where, A : Heat dissipation area (m?
Af: Double surface area of fin (m?
At: Air-side surface area of tube (m?
(5) Frontal area
The core's frontal area that air flows through. It is calcu-
lated according to the following formula.
Afr= Lwx Lhx 10
Where, Afr: Frontal area (m?)
Lw: Core width (mm)
Lh : Core height (mm)
(6) Water flow cross-sectional area
The cross-sectional area of flow sections that water runs
through the core. Expressed by square meters (m?.
(7) Water capacity
The amount of water which fills the inside of a radiator.
Expressed by liters (L).
(8) Dry mass
The radiator mass, free of water and oil. Expressed by
kilograms (kg).
(9) Surface finishing treatment
The finishing treatment applied to the radiator sur-
face (paint, etc.).
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2.4 Related to the oil cooler structure for automatic trans-

missions

(1) Core type

The core structure.
(2) Oil outlet-to-inlet dimension

The distance between the inlet and the outlet of oil.

Expressed by (mm).

(3) Water-side heat dissipation area
The entire area in contact with water. Expressed by
square meters (m?).

(4) Oil capacity

3. Performance and test methods

The performance and the test methods shall comply with Table

1.

The amount of oil which fills the inside of an oil cooler.
Expressed by liters (L).

Table 1 Performance and test method

ltem Performance Test method

Heat In accordance with agreement In accordance with JIS D 1614 and JASO E 405

dissipation between business parties

performance

Opening In accordance with JIS D 2502 In accordance with JIS D 2502

valve

pressure

Airtightness No leakage Soak the radiator in water, and apply pressure for 30 seconds under

test the air pressure of 150% of the pressure cap valve opening pressure.
Or the airtightness test equivalent to this is carried out.

Vibration In compliance with agreement In accordance with agreement between business parties. It is desirable

resistance between business parties to test in a state of close-to-mounted on a vehicle.
Reference See JIS D 1601.

Pressure In accordance with agreement Repeated pressure is repeated by applying and reducing pressure to

resistance between business parties the inside by air or liquid. Static pressure is applied pressure to the
inside by air or liquid. The pressure, temperature and holding time are
complied with the agreement between business parties.

Corrosion In accordance with agreement In accordance with agreement between business parties.

resistance between business parties Reference: The outside is tested in accordance with JIS Z 2371 or the

CASS test.
The inside is tested by circulation test with corrosive liquid.
Heat In accordance with agreement In accordance with agreement between business parties
resistance between business parties
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4. Structure, shapes and dimensions
4.1 Radiator
4.1.1 Names of major radiator parts

The names of major radiator parts are shown in Figure 1.

Fig.1 Names of major parts

®Core @ Upper tank ® Lower tank
@ Inlet pipe ® Outlet pipe ® Oil cooler for automatic transmission device (when equipped)
@ Filler neck Pressure cap ® Drain cock

4.1.2 Core type Fig.3 Tube and Plate-fin core (Plate-fin type)

The cores are corrugated-fin types and plate-fin types, and they
are shown in Figure 2 and 3.

Fig.2 Tube and Corrugated-fin core (Corrugated-fin type)

Water path

Where, Pf: Fin pitch (mm)
Pt: Tube pitch (mm)
Pr: Tube-to-tube pitch (mm)

Where, Pf: Fin pitch (mm)
Pt: Tube pitch (mm)
Pr: Tube-to-tube pitch (mm)
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