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Company: Brakespec Ltd Created: 15/01/2015 Document: 7A9E25019E1023320
Aa@uv Author: Don Fordham Modified:  15/01/2015 Page: 117
o s . . ) 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 13.0). Vehicle: 5-Axle Full
Results based on vehicle data and components as defined by the
Braking System Designer program user. Project: 7AQE25019E1023320
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 2x3 Drawbar trailer Axle distances [m] B <= 131> <458 > e 125 > <l 125 >
Calculated effective wheelbase [m] 6.49
Axle loads [kg] Laden 7000 7000 6000 6000 6000
Laden (max.) mass [kg] 32000.00 Unladen 1390 1390 1066 1066 1066
Laden (max.) front axle group load [kg] 14000.00 Axle type MERITOR (ROR) MERITOR (ROR) MERITOR (ROR) MERITOR (ROR) MERITOR (ROR)
Laden vertical position of CoG [m] 1.85 361-0071-04-FBKV ~ 361-0071-04-FBKV ~ 361-0071-04-FBKV ~ 361-0071-04-FBKV  361-0071-04-FBKV
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] 5978.00
Unladen (min.) front axle group load [kg] 2780.00 Dyn. tyre radius [mm] 421 421 421 421 421
Unladen vertical position of CoG [m] 0.90 Stat. tyre radius [mm] 401 401 401 401 0]
. : Brake size or radius [mm] - Disc - Disc - Disc - Disc - Disc
Laden/uniaden front air spring press.  [bar] 4300060 .14 Brake type Elsa195 LE Elsa195 LE Elsa195 LE Elsa195 LE Elsa195 LE
Laden/unladen rear air spring press. [bar] 3.70/0.50 Actuator numb./axle & size 2x 16 2x 16 2x 16/24 2x 16/24 2x 16/24
Actuator force at 6.5 bar [N] 6590 6590 6260 6260 6260
Slack adjuster length [mm] - - - - =
Thresh.mom.[Nm] or force[N] 81.00 81.00 81.00 81.00 81.00
Brake Factor by Annex 19 22.0 22.0 220 22.0 22.0
Discbrake lever length [mm] 74 74 74 74 74
Int.br.factor (C*) & Mech.eff.(Eta) - - - - - - - - - -
Int.br.factor x Mech.eff.(C* x Eta) - - - - -
S-Cam radius [mm] or - - - - =
mech.ratio or wedge angle[-]
Friction material ROR 8616 AF ROR 8616 AF ROR 8616 AF ROR 8616 AF ROR 8616 AF
Calculation pressure Fm—.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: 13.0.32 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 ES206. 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
11 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: 76/76 ROR BZ 141.0/ 08/03/2002

Axle identifiers

Axle Axle identifier Brake identifier Axle load identifier Test report identifier
Axle 1 ID4-361-0071-04-FBKV
Axle 2 ID4-361-0071-04-FBKV
Axle 3 ID4-361-0071-04-FBKV
Axle 4 ID4-361-0071-04-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 controlled by Knorr-Bremse.

The results produced by this calculation are therefore dependent upon the accuracy of this information
Database version: 13.0.32 and Knorr-Bremse does not take responsiblity for any resulting errors.
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Service Laden vehicle

brake

Coupling head pres. [bar] 05 115 2 25 3 35 4 45 5 55 6 65 7 75 T s

Deceleration [m/s*2] 000 017 070 123 176 229 282 335 388 442 495 548 6.01 654 707

Braking rate [%)] 0.00 169 711 1252 17.94 2335 2876 34.18 39.50 4501 50.42 55.84 6125 6666 7208

Axle 1 actuator pres. [bar] 0.2 0.59 109 158 207 25 305 354 403 453 502 551 6 649 6.98

Axle 1 braking torque [kNm] 000 060 231 402 573 744 915 1086 1257 1428 1509 17.70 1941 2112 2284

Axle 1 braking force [kN] 000 142 548 955 1361 1767 2173 2580 29.86 3392 37.98 4205 46.11 5017 54.24

Axle 1 adhesion utilised 000 002 008 013 018 022 027 031 035 038 042 045 048 051 054

Axle 2 actuator pres. [bar] 0.2 059 109 158 207 25 305 354 403 453 502 551 6 649 6.98

Axle 2 braking torque [kNm) 000 060 231 402 573 744 915 1086 1257 14.28 1599 17.70 19.41 2112 2284

Axle 2 braking force [kN] 000 142 548 955 1361 1767 2173 2580 29.86 3392 37.98 4205 46.11 5017 5424

Axle 2 adhesion utilised 000 002 008 013 018 022 027 031 035 038 042 045 048 051 054

Axle 3 actuator pres. [bar] 0.2 062 099 136 173 211 248 285 322 359 396 433 47 507 544

Axle 3 braking torque [kNm] 000 035 159 284 408 533 657 782 906 1031 1155 1280 14.04 1529 1653

Axle 3 braking force [kN] 000 083 378 674 970 1265 1561 1857 2152 2448 27.44 30.39 3335 36.31 39.26

Axle 3 adhesion utilised 000 001 007 012 018 024 031 038 046 054 063 072 082 093 1.05

Axle 4 actuator pres. [bar] 0.2 062 099 136 173 211 248 285 322 359 396 433 47 507 544

Axle 4 braking torque [kNm] 000 035 159 284 408 533 657 782 906 1031 1155 12.80 14.04 1529 16.53

Axle 4 braking force [kN] 000 083 378 674 970 1265 1561 1857 2152 2448 2744 3039 3335 36.31 39.26

Axle 4 adhesion utilised 0.00 001 007 012 018 024 031 038 046 054 063 072 082 093 1.05

Axle 5 actuator pres. [bar] 0.2 062 099 136 173 211 248 285 322 359 396 433 47 507 544

Axle 5 braking torque [kNm)] 000 035 159 284 408 533 657 782 906 1031 1155 1280 14.04 1529 1653

Axle 5 braking force [kN] 000 083 378 674 970 1265 1561 1857 2152 2448 2744 3039 3335 36.31 39.26

Axle 5 adhesion utilised 0.00 0.01 0.07 012 018 024 0.31 038 046 054 063 072 082 093 1.05
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: 13.0.32 and Knorr-Bremse does not take responsiblity for any resulting errors.
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Service Unladen vehicle
brake
Coupling head pres. [bar] 05 1 15 2 25 3 35 4 45 5 55 68 85 7 75 L TRt = e B I
Deceleration [m/s*2] 000 0.00 096 207 319 430 541 652 763 874 98 1096 1207 1319 14.30
Braking rate [%) 000 0.00 982 2113 3250 4381 5512 6646 77.77 89.12 100.43 111.74 123.08 134.42 14576
Axle 1 actuator pres. [bar] 0.2 041 06 079 098 117 136 155 174 193 212 231 25 269 288
Axle 1 braking torque [kNm] 000 000 063 129 195 261 327 393 459 525 591 657 723 7.89 855
Axle 1 braking force [kN] 000 000 149 306 463 620 777 933 1090 1247 1403 1560 17.17 1874 20.31
Axle 1 adhesion utilised 000 000 011 021 031 040 049 057 065 072 079 08 092 098 104
Axle 2 actuator pres. [bar] 0.2 041 06 079 098 117 136 155 174 193 212 231 25 269 288
Axle 2 braking torque [kNm] 000 000 063 129 195 261 327 393 459 525 591 657 723 789 855
Axle 2 braking force [kN] 000 000 149 3.06 463 620 777 933 1090 1247 1403 1560 17.17 1874 20.31
Axle 2 adhesion utilised 000 000 011 021 031 040 049 057 065 072 079 08 092 098 104
Axle 3 actuator pres. [bar] 0.2 049 063 078 093 107 122 137 151 166 181 195 21 225 239
Axle 3 braking torque [kNm] 000 000 039 08 137 187 236 285 334 384 433 482 531 580 630
Axle 3 braking force [kN] 000 000 093 209 327 443 560 677 794 911 1028 1144 1261 1378 14.95
Axle 3 adhesion utilised 000 000 009 021 034 048 062 078 095 113 133 154 177 202 230
Axle 4 actuator pres. [bar] 0.2 049 063 078 093 107 122 137 151 166  1.81 195 21 225 239
Axle 4 braking torque [kNm] 000 000 039 08 137 187 236 285 334 384 433 482 531 580 6.30
Axle 4 braking force [kN] 000 000 093 209 327 443 560 677 794 911 1028 1144 1261 1378 14.95
Axle 4 adhesion utilised 000 000 009 021 034 048 062 078 095 113 133 154 177 202 230
Axle 5 actuator pres. [bar] 0.2 049 063 078 093 1.07 122 137 151 166 181 195 21 225 239
Axle 5 braking torque [kNm] 000 000 039 088 137 187 236 285 334 384 433 482 531 580 6.30
Axle 5 braking force [kN] 000 000 083 209 327 443 560 677 794 911 1028 1144 1261 1378 14.95
Axle 5 adhesion utilised 000 000 009 021 034 048 062 078 095 113 133 154 177 202 230
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: 13.0.32 and Knorr-Bremse does not take responsiblity for any resulting errors.



Company: Brakespec Ltd Created: 15/01/2015 Document: 7A9E25019E1023320

Aﬁ@uv Author: Don Fordham Modified: 15/01/2015 Page: 5/7
Viiscellaneous

Coupling head pressure where z=22.5% (laden case )
Pressure[bar] 2.91

Brake chamber pressure where z = 22.5% ( laden case )
Pressure[bar] Axle1:2.56 Axle2:2.56 Axle3:2.11 Axle4:.
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] : 6.01 Deceleration [m/s”2] : 6.01
Braking rate [%] 61.2 Braking rate [%] 61.2

Parking brake Laden vehicle

Max.slope [%] Up Down

(must be > 18%)  .59.59 37.46

(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]: 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: 13.0.32 and Knorr-Bremse does not take responsiblity for any resulting errors.
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Trailer EBS parameters

Coupling head Brake chamber pressure [bar]
pressure [bar]
Pneu:0.7 CAN:0.8 04
Unladen Laden
Pneu. / CAN | Pneu. /| CAN
1.6 066 / 064 1.07 /1
6.5 24- I 24 47 | 47
Low-range comp.
at 1.6 bar eI e 0 /0
High-range comp.
at 4.5 bar 9.0 4 a
Air suspension Unladen Laden
Axle boogie
load [kg] 3198 18000
voltages [V] = -
pressures [bar] 0.5 3.7
Pressure limitation [bar] -
3rd modulator logic is LS characteristic
Slip differential [%] - from - [bar]

Axle and Tyre information

Number of axles: 5

Dynamic tyre

radius [cm]: 421

EMP parameters:

Coupling head
pressure [bar]

Brake chamber pressure [bar]

Pneu:0.7 CAN:0.8 0.3
Unladen Laden
Pneu. / CAN | Pneu. / CAN
1.6 064 / 061 118 7 -1.1
6.5 25 | 25 6 /6
Low-range comp.
at 1.6 bar Y 0 /0
High-range comp.
at 4.5 bar 0 489 0 /0
Air suspension Unladen Laden
Axle boogie
load [kg] 2780 14000
voltages [V] - -
pressures [bar] 0.6 4.3

Calculation pressure [bar]:
Database version:

6.5
13.0.32

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 errors.
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Laden vehicle - adhesion utilisation
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(With anti-lock system the adhesion requirements do not have to be fulfilled.)

Laden vehicle - compatibility
with Pneumatic and CAN control
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Unladen vehicle - adhesion utilisation
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Calculation pressure [bar]: 6.5

Database version:

13.0.32

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
and Knorr-Bremse does not take responsiblity for any resulting errors.



