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T with soak times [°C]

T without soak times [°C]

Trip 1 30 38
Trip 2 30 43
Trip 3 30 38
Trip 4 30 43
Trip 5 30 50
Trip 6 below 30 below 30
Trip 7 30 90
Trip 8 30 45
Trip 9 below 30 below 30




TripNr. From [s] To [s] SoakTime [min]

3 AUDI AG I/EF-51 Dr.-Ing. Sebastian Gramstat 21.03.2019 1 0 1070 36
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Tri ps 1-1 0 3 283 3947 24
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TripNr. From [s] To [s] SoakTime [min]
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TripNr.
Dr.-Ing. Sebastian Gramstat 21.03.2019 T WOST . 43oc o

Ford Dyno

140 w/o soak times, 45 kph, no housing, embedded TC

130 w/o soak times, 45 kph, with housing, embedded TC

w soak times, 45 kph, no housing, embedded TC
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Trip 3

Temperature [°C]

Dr.-Ing. Sebastian Gramstat 21.03.2019 T WOST ~ 380(: THehE:
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TripNr. From [s] To [s] SoakTime [min]
7 AUDI AG I/EF-51 Dr.-Ing. Sebastian Gramstat 21.03.2019

T WOST ~ 430C 1 0 1070 36
u - 2 1071 2835 180
Tri P 4 3 2836 3947 24
4 3948 5484 60
5 5485 8175 360
6 8176 8483 12
7 8484 9188 600
8 9189 9899 48
9 9900 10554 900
Ford Dyno 10 10555 15826
160 — w/0 soak times, 45 kph, no housing, embedded TC
8 150 — w/o soak times, 45 kph, with housing, embedded TC
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TripNr. From [s] To [s] SoakTime [min]

8 AUDI AG I/EF-51 Dr.-Ing. Sebastian Gramstat 21.03.2019 T WOST ~ SOOC 1 0 1070 36
u - 2 1071 2835 180
Trl p 5 3 2836 3947 24
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5 5485 8175 360
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7 8484 9188 600
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Ford Dyno 10 10555 15826
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TripNr. From [s] To [s] SoakTime [min]

9 AUDI AG I/EF-51 Dr.-Ing. Sebastian Gramstat 21.03.2019 T WOST — below 3OOC| 1 0 1070 36
u - 2 1071 2835 180
Tri p 6 3 283 3947 24
4 3948 5484 60
5 5485 8175 360
6 8176 8483 12
7 8484 9188 600
8 9189 9899 48
9 9900 10554 900
Ford Dyno 10 10555 15826
60— w/o soak times, 45 kph, no housing, embedded TC
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Trip 7

Temperature [°C]

Dr.-Ing. Sebastian Gramstat 21.03.2019
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TripNr. From [s] To [s] SoakTime [min]
11 AUDI AG I/EF-51 Dr.-Ing. Sebastian Gramstat 21.03.2019
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Ford Dyno 10 10555 15826
140 — w/0 soak times, 45 Kph, no housing, embedded TC
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TripNr. From [s] To [s] SoakTime [min]

12 AUDI AG I/EF-51 Dr.-Ing. Sebastian Gramstat 21.03.2019 T WOST - below 3OOC| 1 0 1070 36
u - 2 1071 2835 180
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5 5485 8175 360
6 8176 8483 12
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8 9189 9899 48
9 9900 10554 900
Ford Dyno 10 10555 15826
60— w/o soak times, 45 kph, no housing, embedded TC
8 w/o soak times, 45 kph, with housing, embedded TC
(0] -
E w soak times, 45 kph, no housing, embedded TC
©
g 50 + w soak times, 45 kph, no housing, sliding TC
€
2 1
40 +
30
20 —F i, e M .r-.}l""-'Jﬂlu,*{I . [T ."M T
Ly T R | L1 i I.‘ l-..' iy ‘.I.",.,‘
- r|".n.— ey e 1‘“ S wﬁmw:lji“*"lllhn\l"‘h}:rl}n ._._I iy il |
10 +
! | L | L ] ! ] ! ] ! |
0 L] I 1 l 1 l I l I l ) l
10000 10100 10200 10300 10400 10500 10600



13 AUDI AG I/EF-51

Trip 10

Temperature [°C]

Dr.-Ing. Sebastian Gramstat 21.03.2019
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General Conclusions

> Reference (FORD measurement results):

> ,IBT“is lower than 30°C

> Cooling rate is lower

> Peak temperatures are lower
> With housing (emission testing setup) cooling is slightly better (lower T-level, almost no effect on T_max)
> Only Trip 7 reveals an impact of soak time (90°C vs. 30°C)

> Sliding TC reveals only a small impact (slightly lower cooling rate, almost no effect on T_max)



