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Questions on footnote 3, raised during GRE82:
• #1: Justification for choosing elevated ambient air temperature of 60°C
• #2: Justification for choosing luminous flux limit of at least 70%

Extract from GRE/2019/21
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#1: Justification for elevated ambient air 
temperature of 60°C
• The temperature of 60°C was chosen to make this light source suitable for 

applications that require an ambient temperature range up to 60°C, e.g. electric cars, 
motorcycles, …

• During the design-in of an H11 solution, the set-maker and carmaker decide, whether 
the substitute option with 60°C temperature range is suitable (or not)

Note 1: the use of an LED substitute is optional / voluntary and is subject to dual approval

• As LED technology is expected to develop further, categories with higher ambient 
temperature range can be defined in future (using the interlock to prohibit 
interchangeability)

Note 2: the 60°C proposal reflects current state-of-the-art (given the specified cap size)
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#2: Justification for 70% luminous flux limit

The choice of the luminous flux limit of at least 70% is supported by:

• Lumen ratio of other LED (substitute) categories in R.E.5 at elevated 
temperature

• Life-time definition in IEC 60810 for LED light sources
• Luminous flux maintenance in SAE J2560 for halogen light sources  

• Real world conditions
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Example for defined temperature ranges 
in R.E.5 today

Category in 
UNECE

Temperature range
up to …

Luminous flux
limit

PY21W/LED 80°C 65%

W5W/LED 80°C 70%

WY5W/LED 80°C 70%

C5W/LED 80°C 70%

R5W/LED 80°C 70%

Example: C5W/LEDK
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IEC 60810 lifetime for LED light sources 
 L70*
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*The lifetime of a LED light source is defined as the time it takes 
until its light output, or lumen maintenance, reaches 70% of the 
initial output. This is called L70. 



SAE J2560 Halogen Luminous Flux Maintenance
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Comparison of minimum luminous flux
under real world conditions

H11 Filament light source
1. Objective luminous flux tolerance: - 10% (see H11 category sheet, 1350 lm ± 10%)
2. ~ no dependency on ambient temperature: 0% (typical halogen bulb property)
3. Lumen maintenance @350 h: - 30% (see manufacturer information, resp. SAE J2560)

Worst case (= min. flux @350h): 0,9 ⋅ 1,0 ⋅ 0,7 - 37 % of nominal

H11/LED Substitute light source
1. Objective luminous flux tolerance: - 10% (GRE/2019/21)
2. Maximum drop at 60°C: -30% (GRE/2019/21)
3. Lumen maintenance @350 h: - 2% (typical white LED property)

Worst case (= min. flux @60°C @350h): 0,9 ⋅ 0,7 ⋅ 0,98 - 38 % of nominal

Irreversible !

Temporarily
e.g. when vehicle 
is stationary 
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Details: why 80°C for LSD application and 
60°C for RID application
• For Substitutes like W5W/LEDK or PY21W/LED the “bottom-heating” 

by a Halogen bulb was taken into account  80°C

• For H11/LED Substitutes, no “bottom heating”, additionally the 
significant self-heating of the Halogen bulb removed
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Direction Indicator

Passing Beam H11 fil.

PY21W
/LED

<80°C

Direction Indicator

Passing Beam H11 fil.
~60W

~80°C H11/LED
~20W

~55°CSubstitute
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