Ignition System Components Recommendation 280SL
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plugs are too hot:
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* Spark plug heat value/range: ability of spark plug to disperse heat. “Hot” spark plug — less heat dispersing, low heat range. “Cold” spark plug —
more heat dispersing, high heat range.
* Different classification of Bosch and NGK:
-  Bosch W7DC is colder than W9DC — the higher the number the hotter the spark plug (the less heat dispersion)
- NGK BP5ES is hotter than BP7ES — the lower the number the hotter the spark plug (the less heat dispersion)
- The heat range for Bosch and NGK spark plugs are similar at 7: BP7ES = W7DC



Spark Plugs Heat Range Explanation

| Spark plug heat dispersal

The heat that the electrode section of the spark plug receives due to
combustion is dispersed through the path in the figure.

The degree to which a sparlk plug disperses the heat it receives is called its
“"heat range”. Spark plugs with a high degree of heat dispersal are called high
heat range (cold type) and those with a low degree of heat dispersal are
called low heat range (hot type).

This is largely determined by the temperature of the gas inside the
combustion chamber and the spark plug design.

Cooled by intake
air-fuel mixture

| Low heat range and high heat range

Low heat range plugs have long insulator leg sections and the surface area
affected by the flame and the gas pocket capacity are large.

Also, since the heat release path from the insulator leg section to the
housing is long, heat dispersal is low and the temperature of the center
electrode rises easily.

On the other hand, high heat range plugs have short insulator legs and the
surface area affected by the flame and the gas pocket capacity are small.
Also since the heat release path from the insulator leg section to the
housing is short, heat dispersal is high and the temperature of the center
electrode does not rise easily.

| Spark plug temperature and vehicle speed (1)

The relationship between the spark plug temperature and vehicle speed and
heat range is expressed with a graph like that in the figure. There are
restrictions on the temperatures at which spark plugs can be used: the
lower limit is the self-cleaning temperature and the upper limit is the pre-
ignition temperature.A spark plug only functions completely when its center
electrode temperature is between these temperatures of about 500°C and
950°C.
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| Spark plug temperature and vehicle speed (2) - self-cleaning temperature

When the center electrode temperature is S00°C ar lower, free carbon

ge ited when the fuel does not combust completely is deposited on the
surface of the in
the housing falls, electric

incomplete, causes ignition failures.

ity leaks occurs, the spark across the gap is

This temperatu
abowe this temperature the carbon is naturalty burnt away completely by
combustion.

sulator. Therefore, the insulation between the insulator and

of 500°C is called the self-cleaning temperature because

| Spark plug temperature and vehicle speed (3) - pre-ignition temperature

When the center electrode reaches S50°C or higher, pre-ignition (early

ignition) occurs, meaning that the electrode serves as a heat source and
ignition ocours without a spark.
the level of electrode wear and insulator damage.

Therefore, output falls and this can reach

| Spark plug temperature and vehicle speed (4)

eratures that rise
ning
temperature, =0 carbon is not deposited easily on the insulator se

Low heat range spark plugs have center electrode temp

easily and even at low-speed, they easily reach the sel

tion.
n the ather hand, high heat range spark plugs have center electrode
temperatures that do not rise easily, so they are unlikely to reach the pre-
ignition temperature even at high speed.
Therefore, this type of spark plug is generally use
output engines.

d for high speed, high

That is why it is necessary to select spark plugs with the appropriate heat

range for the engine characteristics, running conditions, etc.
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https://www.denso.com/global/en/products-and-services/automotive-service-parts-and-accessories/plug/basic/heatrange/
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