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A PROPOSAL
In the follow ng Regul ations and their rel evant annexes:

Regul ati on 13, Annex 11, appendix 2, paragraph 3.2.3
Regul ati on 13, Annex 11, appendix 2, paragraph 3.3.2
Regul ation 13, Annex 15, paragraph 3.4

Regul ati on 90, Annex 3, paragraph 2.2.2.
Regul ati on 90, Annex 4, paragraph 2.1.1.
Regul ati on 90, Annex 5, paragraph 2.1.4

4
4

amend the text to read

...... Cooling air may be used, flowi ng over the brake in a direction
perpendicular to its axis of rotation. The velocity of the cooling
air, V,,, flowing over the brake shall be according to the
follow ng fornul a:

Vi, = 0.33 v
wher e:
v = vehicle test speed at initiation of braking

The tenperature of the cooling air shall be the ambient
tenperature.’

B. JUSTI FI CATI ON

The intention to adjust the velocity of the cooling air on a dynanoneter has
the fundamental target to simulate the real test conditions of a vehicle on
the road. Historically, the existing value of 10 kmh is based on a specia
situation of trailers of category O and their fixed test speed of 30 kmh. It
is the aimof the proposal to cover not only this situation but also the range
of all the test conditions of different vehicle categories nore realistically.

To this purpose, a series of practical, conparative tests (i. e. Vehicle vs
Dynamomet er) have been carried out; the corresponding results are shown in the
attached table and typical curves.

The key paraneter, for both vehicles and dynanonmeter tests is the maxi mum
brake temperature, T, The tests results show that in conparative tests,
Tex 1S always greater on the dynanoneter than on the vehicle, even in the
cases where cooling air speed is equal to the (constant) vehicle test
speed. This neans that the brake tenperature results which are recorded
during dynanoneter testing can generally be expected to be higher than
woul d be achi eved under equival ent vehicle testing. Clearly due to the fact
that at higher speeds during the early part of the test where energy
absorption rate is high, the vehicle test with its proportional speed of
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air flowis better able to dissipate the absorbed energy than the brake
tested on the dynanoneter with a constant airflow rate.

The results have been recorded fromdata collected from heavi er vehicles
which, in the fully laden conditions of the tests, make heavy demands on
braking and it is reasonable to expect that with lighter vehicles, simlar
results will apply.

Because the test results do not indicate a clear v,,/ V. ratio which

woul d gi ve conparable results, the choice of an anmended ratio nust be, to

an extent, subjective.

On the basis of the historical derivation of the 10 km h, but bringing road

and dynanoneter conditions closer together yet still naintaining the

dynanoneter test at sone disadvantage, it is proposed that the relationship
Var = 0.33 v, (Start speed)

shoul d be specified in the above Regul ati ons.

Such a relationship would then be consistent with the testing conditions
currently specified for vehicle of category O4.

Attachnments : test results (Vehicle test Vs. Dynampbmeter tests). Table of
results

Typi cal exanpl e of neasured curves
(Test n°7 : ML, 2.8 t, ventilated disc , Type-l test)
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DYNAMOVETER COOLI NG AIR VELOCITY — TEST RESULTS
TEST VEHI CLE DATA BRAKE KI ND Viest Var Vair Trax
TYPE OF Test speed Cool i ng speed v Max. Brake Tenperature
test

N° Manuf act . GvW Veh. Category TEST (Vehicl e & Dyno) (Dyno) On vehicle On Dyno
[ t] [ kmih ] [ kmih ] [ °C] [ °C]
1 A 18.0 N3 Disc Downht T'1 30 const. 30 const. 1 820 900
2 A 10. 5 N2 Disc Downht T'1 30 const. 30 const. 1 750 820
3 A 3.5 NI Disc Downht T'1 40 const. 40 const. 1 650 700
N1 Downhi I | 40 const. 10 const. 0. 25 650 780
4 A 2.5 ML D sc Downhi T 30 const. 10 const. 0. 33 630 690
5 A 2.5 ML Drum Downht [ 30 const. 10 const. 0. 33 340 450
6 B 2.8 ML Disc Type | 120 — 60 36 const. 0.3 620 705
ML (sol i d) Type | 120 - 60 10 const. 0. 0833 620 750
ML Type | 120 - 60 0 0 620 780
! B 2.8 ML Disc Type | 120 — 60 36 const. 0.3 520 610
ML ventil at ed Type | 120 - 60 10 const. 0. 0833 520 660
ML Type | 120 — 60 0 0 520 700
8 C 10. 5 N2 Disc Type | 60 — 30 30 const. 0.5 400 450
9 C 18.0 A Drum Type 11 30 const. 30 const. 1 420 450
o Type |1 30 const. 10 const. 0. 33 420 560
10 A 3.9 N1 D sc ANVG- T est 105 — 0 30 const. 0.3 (20 750

Viest - asingle value refers to a constant test speed of Va speed of the cooling air on the dynanpneter, constant throughout the

the vehicle or dyno (endurance braking) test

- two values refer to the vehicle / dyno speed at the V. Viess relationship between v,, and vtest

begi nning and at the end of the test cycle (interva

reduci ng speed braking tests) (Viesw = start speed of the test)
maxi mum brake tenperature reached during the test

max
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TYPICAL EXAMPLE |

Test-No. 7
Typeltest (2.8t/venfilafed disc)

heating procedure with repeated heaking {ventilaied disc)
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