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. ) _ : Customer: Domett
Calculation in accordance with ECE Regulation 13 (11 Series)

and EEC Directive 71/320 EEC (2002/78/EC) using
Knorr-Bremse Braking System Designer software (version 14.0). Vehicle: 5-axle full

Results based on vehicle data and components as defined by the
Braking System Designer program user. Project: 7A9E20010F1023338
No liability assumed by Knorr-Bremse regarding the use of
non-Knorr-Bremse product data.

Vehicle Axles Axle 1 Axle 2 Axle 3 Axle 4 Axle 5
Type B 2x3 Drawbar trailer  Axle distances [m] = - <1315 <—54—> <—12B5—> <—1285—>
Calculated effective wheelbase [m] 7.32 — A = e
Axle loads [kg] Laden 7000 7000 6000 6000 6000
Laden (max.) mass [kg] 32000.00 Unladen 1830 1830 1453 1454 1453
Laden (max.) front axle group load [kg] 14000.00 Axle type ~— T MERITOR(ROR)  MERITOR (ROR) ~ MERITOR (ROR) “MERITOR (ROR) _ MERITOR (ROR)
Laden vertical position of CoG [m] 1.85 5 _= = 8_-03@”@ 361-0071-04-FBKV  361-0071-04-FBKV @..@meh mmfooj.o?nmé
Tyre size 265/70 R 19.5 265/70 R 19.5 265/70 R 19.5 265/70 R 19.5 265/70 R 19.5
Unladen (min.) mass [kg] 8020.00
Unladen (min.) front axle group load [kg] 3660.00  Dyn. tyre radius [mm] 421 421 421 421 421
Unladen vertical position of CoG [m] 0.98 Sat. tyre _d.n_Em [mm] - S —— 401 o _n 401 S 401 1 |nm
Brake size or radius [mm] - Disc - Disc - Disc - Disc - Disc
Ladenlunladen front air spring press.  [bar] 4.10/0.60  ,ng Brake type Elsa195 LE Elsa195 LE Elsa195 LE Elsa195 LE Elsa195 LE
Laden/unladen rear air spring press. [bar] 3.80/0.50  Actuator numb./axle & size — T ¥x 18 2x 6 — 2x 16/24  2x 16i24  2x 16/24
Actuator force at 6.5 bar [N] 6590 6590 6260 6260 6260
Slack adjuster length [mm] R L - —— T s el B LM i
Thresh.mom.[Nm] or force[N] 81.00 81.00 81.00 81.00 81.00
Brake Factor by Annex 19 — 220 220 220 220 220
Discbrake lever length [mm] 74 74 74 74 74
int.br.factor (C*) & Mech.eff.(Eta) - = " e - - - B - - -
Int.br.factor x Mech.eff.(C* x Eta) - - - - -
S-Cam radius [mm] or " - - - - -
mech.ratio or wedge angle[-]
Friction material " RORB6I6AF  ROR 8616 AF RORB616 AF  RORB616AF  ROR 8616 AF
Cam shaft length [mm] - = - - -
Calculation pressure H—um;_ 6.5 Warning! This brake calculation has been produced using information from a source not controlled by Knorr-Bremse.

The results produced by this calculation are therefore dependent upon the accuracy of this information
Database version: 14.0.41 and Knorr-Bremse does not take responsiblity for any resulting errors.
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System components

No. Name Type Characteristics

1 Coupling head KU1... -

2 Brake Chamber 16" stroke: 64 ROR BZ 122.1 15/09/2000
3 Brake Chamber 16" stroke: 64 ROR BZ 122.1 15/09/2000
4 Trailer EBS G2.x ES206./9. Sensors on axle 3

5 Brake Chamber 16" stroke: 64 ROR BZ 122.1 15/09/2000
6 Brake Chamber 16" stroke: 64 ROR BZ 122.1 15/09/2000
7 Electronic Module Premium ES2071 -

8 Spring Brake Actuator 16/24" stroke: 76/76 ROR BZ 141.0/ 08/03/2002
9 Spring Brake Actuator 16/24" stroke: 76/76 ROR BZ 141.0/ 08/03/2002
10 Spring Brake Actuator 16/24" stroke: 76/76 ROR BZ 141.0/ 08/03/2002
1 Spring Brake Actuator 16/24" stroke: 76/76 ROR BZ 141.0/ 08/03/2002
12 Spring Brake Actuator 16/24" stroke: 76/76 ROR BZ 141.0 / 08/03/2002
13 Spring Brake Actuator 16/24" stroke: 76176 ROR BZ 141.0/ 08/03/2002

Axle identifiers

Axle Axle identifier Brake identifier Axle load ident.  Test report identifier Suffix Test code
Axle 1 |D4-361-0071-04-FBKV
Axle 2 ID4-361-0071-04-FBKV
Axle 3 ID4-361-0071-04-FBKV
Axle 4 1D4-361-0071-04-FBKV
Axle 5 ID4-361-0071-04-FBKV
Calculation pressure [bar]: 6.5 Warning! This brake calculation has been produced using information from a source not controlied by Knorr-Bremse.

The results produced by this calculation are therefore dependent upon the accuracy of this information
Database version: 14.0.41 and Knorr-Bremse does not take responsiblity for any resulting errors.
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Service Laden vehicle
brake
Coupling head pres. [bar] o8 1 15 2 @8 3 35 % 45 & _ ok & 82 1 _ 1» — i3
Deceleration [m/s"2] 000 022 076 130 184 238 292 346 400 454 508 562 616 670 7.25
Braking rate [%] 0.00 2.28 7.78 1328 18.77 2427 2978 3528 40.77 4627 5177 57.27 6277 6831 7386
Axle 1 actuator pres. [bar] 0.2 0.69 147 166 214 262 31 359 407 455 503 552 6 649 698
Axle 1 braking torque [kNm] 0.00 093 2861 429 5.97 765 9833 1101 1269 1437 1605 17.73 1941 2112 2283
Axle 1 braking force [kN] 000 221 620 1019 1418 1847 2216 26.16 3015 3414 3813 4212 4611 5017 54.23
Axle 1 adhesion utilised 000 003 009 014 019 023 028 032 038 039 043 046 049 052 055
Axle 2 actuator pres. [bar] 0.2 0.69 1.17 166 214 262 31 359 407 455 503 552 6 649 698
Axle 2 braking torque [kNm] 000 093 261 429 597 765 933 11.01 1269 1437 1605 17.73 1941 2112 2283
Axle 2 braking force [kN] 0.00 221 6.20 1019 14.18 1817 2216 26.16 30.15 3414 3813 4212 4611 5017 54,23
Axle 2 adhesion utilised 000 003 009 014 019 023 028 032 036 039 043 046 049 052 055
Axle 3 actuator pres. [bar] 0.2 0.63 1.02 141 1.8 2.18 257 2986 335 374 412 451 49 5.29 568
Axle 3 braking torque [kNm] 000 038 169 299 429 55 680 820 950 1080 1211 1341 1471 16.01 17.32
Axle 3 braking force [kN] 000 091 401 710 1019 1329 16.38 1948 2257 2566 2876 31.85 3494 3804 4113
Axle 3 adhesion utilised 000 002 007 013 019 025 032 039 047 055 064 073 083 083 105
Axle 4 actuator pres. [bar] 0.2 063 102 141 18 218 257 296 335 374 412 451 49 529 568
Axle 4 braking torque [kNm] 000 038 169 299 429 55 690 820 950 10.80 1211 1341 1471 1601 17.32
Axle 4 braking force [kN] 000 0981 401 710 1019 1329 16.38 1948 2257 2566 2876 3185 3484 3804 41.13
Axle 4 adhesion utilised 000 002 007 013 019 025 032 039 047 055 064 073 083 093 105
Axle 5 actuator pres. [bar] 0.2 063 102 141 18 218 257 296 335 374 412 451 49 529 568
Axle 5 braking torque [kNm] 000 038 169 299 429 555 690 820 950 1080 1211 1341 1471 1601 17.32
Axle 5 braking force [kN] 0.00 0.91 4.01 7.10 1019 1329 16.38 1948 2257 2566 2876 31.85 3494 3804 4113
Axle 5 adhesion utilised 0.00 0.02 007 013 019 0.25 0.32 039 047 055 064 073 083 093 1.056
Calculation pressure H—umn_u 6.5 Warning! This brake calculation has been produced using information from a source not controlled by Knorr-Bremse.
The results produced by this calculation are therefore dependent upon the accuracy of this information
- Database version: 14.0.41 and Knorr-Bremse does not take responsiblity for any resulting errors.
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Service Unladen vehicle
brake
Coupling head pres. [bar] o5 1 16 2 28 3 35 4 45 5 __ G5 € 65 T _ 18 ) g
Deceleration [m/s"2] 0.00 0.25 134 243 3.51 460 569 678 7.86 8.95 1004 11.13 1221 1331 1440
Braking rate [%)] 0.00 2.56 1366 2476 23580 4690 57.97 69.07 80.17 9121 10231 113.41 12448 13565 146.83
Axle 1 actuator pres. [bar] 0.2 053 074 0.96 1.18 1.39 1.61 182 204 225 247 268 29 312 334
Axle 1 braking torque [kNm] 0.00 0.37 1.12 187 262 337 412 487 562 637 712 7.87 882 9.39 10.15
Axle 1 braking force [kN] 0.00 0.88 266 445 622 801 9.79 1157 1336 1513 1681 1870 2048 2230 2411
Axle 1 adhesion utilised 000 005 0.14 023 031 0.39 0.47 0.54 060 066 072 078 084 089 0.94
Axle 2 actuator pres. [bar] 0.2 053 074 096 118 1.39 1.61 182 204 225 247 268 29 312 334
Axle 2 braking torque [kNm] 0.00 0.37 112 187 262 3.37 412 487 582 6.37 7.12 787 862 939 1015
Axle 2 braking force [kN] 000 088 266 445 622 B8N 8.79 1157 13.36 1513 1691 1870 2048 2230 2411
Axle 2 adhesion utilised oop 005 014 023 03 038 047 054 060 066 072 078 084 089 094
Axle 3 actuator pres. [bar] 02 053 074 09 118 139 1.61 182 204 225 247 268 29 312 333
Axle 3 braking torque [kNm] 000 004 076 149 221 2.93 365 438 510 582 655 727 800 872 944
Axle 3 braking force [kN] 0.00 0.08 1.81 353 524 696 868 1040 1212 13.83 1556 17.28 1899 2071 2243
Axle 3 adhesion utilised 0.00 0.01 0.13 0.26 0.40 0.55 0.71 0.88 1.06 1.25 1.46 1.68 1.92 218 247
Axle 4 actuator pres. [bar] 0.2 053 074 09 118 139 1.61 182 204 225 247 268 29 31z 33
Axle 4 braking torque [kNm) 000 004 076 149 221 293 365 438 510 582 655 727 800 872 944
Axle 4 braking force [kN] 0.00 0.08 1.81 353 524 696 8.68 1040 1212 1383 1556 17.28 18.99 2071 2243
Axle 4 adhesion utilised 000 001 013 026 040 055 071 088 1.06 125 148 1.68 182 218 246
Axle 5 actuator pres. [bar] 02 053 074 096 118 139 181 182 204 225 247 268 29 312 348
Axle 5 braking torque [kNm] 000 004 0786 149 2.21 293 365 438 510 582 655 727 800 872 944
Axle 5 braking force [kN] 000 0.08 1.81 353 524 6.96 8.68 10.40 1212 1383 1556 17.28 1899 2071 2243
Axle 5 adhesion utilised 0.00 001 013 026 040 055 071 0.88 1.06 125 146 168 192 218 247
Calculation pressure _”—unau 6.5 Warning! This brake calculation has been produced using information from a source not controlled by Knorr-Bremse.
The results produced by this calculation are therefore dependent upon the accuracy of this information
Database version: 14.0.41 and Knorr-Bremse does not take responsiblity for any resulting errors.
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Miscellaneous

Coupling head pressure where z = 22.5% ( laden case )
Pressure[bar] 2.83

Brake chamber pressure where z = 22.5% ( laden case )
Pressure[bar] Axle1:2.52 Axle2:2.52 Axle3:2.11 Axled : |
Automatic braking performance ( laden case )at 6.0 bar
Deceleration [m/s*2] : 5.09

Braking rate [%] 51.9

Vehicle performance in case of a load sensing device
control failure ( laden case ) at 6.5 bar

Front axle group Rear axle group
Deceleration [m/s"2] : 6.16 Deceleration [m/s"2] : 6.16
Braking rate [%] 62.8 Braking rate [%)] 62.8

Parking brake Laden vehicle

Max.slope [%] Up Down

(must be > 18%)  .57.66 38.26

(max.spring force = 7120 N at 30 mm strok
Required spring force at 18% slope

Axle 1 [N] -
Axle 2 [N] -
Axle 3 [N] 2242
Axle 4 [N] 2242
Axle 5 [N] 2242

Calculation pressure [bar]:

Database version:

6.5
14.0.41

Warning! This brake calculation has been produced using information from a source not controlled by Knorr-Bremse.
The results produced by this calculation are therefore dependent upon the accuracy of this information
and Knorr-Bremse does not take responsiblity for any resulting erors.
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Trailer EBS parameters Axle and Tyre information EMP parameters:

ﬁ e | = e ————
Coupling head | Brake chamber pressure [bar] Number of axles: 5 Coupling head Brake chamber pressure Fm..ul_
pressure [bar] Dynamic tyre pressure [bar]

I e radius [cm]: 421 —
0.7 0.4 0.7 0.4 |
Unladen " Laden Unladen Laden
1.6 0.79 1 1.6 0.79 1.27
6.5 2.9 4.9 6.5 - 28 6
Low-range comp. = * Low-range comp. o |
at 1.6 bar I 0 0 | at 1.6 bar 0 0
High-range comp. 0 TIE_TB_.EQ comp. 0
at 45bar | = i | atasbar | ° J1 N
[ _ =5 ] [ = —
| Airsuspension Unladen Laden _ Air suspension Unladen Laden
Axle boogie | B " Axle boogie -
load [Kg] 4360 18000  load [kg] 3660 | t000
voltages [V] 5 - voltages [V] - -
pressures [bar] 08 S8 pressures [bar] 06 4.1
defined by vehicle manufacturer | B ﬁ . ;

Pressure limitation [bar] -

3rd modulator logic is LS characteristic

Slip differential [%] - from - [bar]

Calculation pressure [bar]: 6.5 Warning! This brake calculation has been produced using information from a source not controlled by Knorr-Bremse.

The results produced by this calculation are therefore dependent upon the accuracy of this information
Database version: 14.0.41 and Knorr-Bremse does not take responsiblity for any resulting errors.
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Laden vehicle - adhesion utilisation Unladen vehicle - adhesion utilisation
1+ - 1 _ \ P
e _ Ax B . pX
T o8 T o8 xip S
g 8 06 s
0.6 L
= . i |~ £ = L~
8 04 1] B 04 e el
N i N ]
5 0.2 |—ayies | 5 02- \\
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Braking rate [%] Braking rate [%)]
(With anti-lock system the adhesion requirements do not have to be fulfilled.) (With anti-lock system the adhesion requirements do not have to be fulfilled.)
Laden vehicle - compatibility Unladen vehicle - compatibility
with Pneumatic and CAN control with Pneumatic and CAN control
100- 100- %
— 80~ _. 80 \...\
R . can control (dashed) A K
® 2.~ pneumatic control (solid 0 . a
o ; .-\\\\ o \_.
£ 40 = £ 40 =<
M g (i3] g A
G . 745 e W Z§5)
Herforiman¢e=6L.77% o v i Lﬁoéﬁ: e=134.480o
o 14 2 3 4 & 8 7 & 9 10 9 12 0 1 2 3 4 5 B 7 8 9 10 11 2
Coupling head pressure [bar] ( x100 [kPa]) Coupling head pressure [bar] ( x100 [kPa])
Calculation pressure —”Um _.H” 6.5 Warning! This brake calculation has been produced using information from a source not controlled by Knorr-Bremse.

The results produced by this calculation are therefore dependent upon the accuracy of this information
Database version: 14.0.41 and Knorr-Bremse does not take responsiblity for any resulting errors.



