DAC Demonstrator Pilot Project for the
Demonstration, Testing and Approval of the
Digital Automatic Coupling (DAC) for Rail
Freight Transport

File number: E12 5185.4/9

Interim Report on the Completion of
Phases Ill & IV

Annex 7: DB Systemtechnik: Test Report
Rig Tests of Flow Properties

Financed by the Federal Ministry of Transport (BMV)

| | | % Federal Ministry
@_@ - of Transport

Frankfurt, 12 December 2025 Version 1.0

© emewa GAIX nai e, G SBBCFFFFS A VTG



Systemtechnik

R
“th - . 3

1
—-

Report

Test: Digital automatic coupling
Phase lII+IV

Rig tests of flow properties

DAC document: 70992-08-DAC-Phase llI+IV

Report: 70992-TT.TVP21-PR03-192843-V1.0
Date: 13.08.2025

Pages: 25

Contractor: DB Systemtechnik GmbH

Project management tests/TVP11
PionierstraRe 10
32423 Minden

Contact I

Qualitarsmenagement
1SC 001

went dsbhioseqel de

The content refers exclusively to the circumstances described in this document. The right to pass on (extracts of) this document and to
reproduce, utilise and communicate its contents may be restricted by the contract on which this document is based. All rights reserved in
the event of patent, utility model or design registration.



70992-TT.TVP21-PR03-192843-V1.0 Page 2 of 25

Change history

Version Date Nature of change
0.1 17/06/2024 Document creation
1.0 13.08.2025 Release as version 1.0 of the document

This report is a translation of the German original. In the event of discrepancies between the original
and the translation, the German report shall prevail.

DB Systemtechnik GmbH
Project management tests/TVP11
Pionierstrae 10, 32423 Minden Germany



70992-TT.TVP21-PR03-192843-V1.0 Page 3 of 25

Table of contents

List Of abBreviations ......ueeiiiiiiiinnneiiiiciinnnnneniiicisssssesiiesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssanass 4
LiSt Of fIGUIES .ceeeeeeeeiiiiiiiiiiiiciccccccinnsnnnssnscseeenesssssssnsssssssesssttttesesesesssssssssssssssssssssssssssssssssnnnasssssssasases 5
LI 0T =1 [ 6
DOCUMENT OVEIVIEW ....cuuueeeeeriiieiiisssnneiieessssssnnssssssssssssssssssssssssnsssssssssssssssssssssssssssssssssssssssnssssssssssssnnass 7
Sources and biblIOZIAPRY .....eeeeeeeeiiiiiiiiiiiiiiiiiiiiiiiiiiiinnrneeesessseasasssssstttttttttesssssssssssssssssssssssssssssssns 8
1  Details Of the taSK......coovviiiiiniiiiiniiininitinintiesnnnniessssssisssssssssssssssssssssssssssssssssssssssssssssssssssssssss 9
PN [ 1o T [ Tod £ o T 1 RPN 10
D R = - Tox ¢ ={ 01U T [ USPRPPPRRR 10
D2 - T Qs (=YY ol 110 (o ] o [P TPPPPPON 11
2.3 PEOISPECLVE ..uueeeeiiieiiiietrieeeireeeeeeeeeeeeeeeetteanasassssssssseeeeeessessesssssssssssssssesssessssesssssssssssssssssases 11
3 TeSt deSCHIPION.....ccciiieeiiiiiiiirreeitieessssseettieesssssssssssssssssssssssssssssssssssssssssssssnssssssssssssassssssssssss 12
3.1 BasiC StruCture Of the tEST Mg .uuiiiieeriereeiieereireeeeee et ssrrree e e e s s seareee e e s ssssnnneeeesssnnes 12
3.2 Arrangement Of the teSt ODJECES....cuuuriieiiiicccieeee et erre e e e e s e s aaeae e e e ssene 12
TR T I =TS 1] 0¥ = PP 14
3.4 TESt @VAIUALION c.eueeivieeieeeecrteeee et e e e e eerrree e e e s e s esnereeeesesssnnneeeeesasssnnseeeesssssssnsneeessssnns 14
3.5  Schedule and tESt ODJECLS ....uiiiiiiieriirieeeiieeiireeeeereecrrreee e s sessrrereeeeesesssnnreeeessssssnnneessssssnns 16
L £ T =] N 18
4.1 Explanation of the preSentation .......cccceeeeeeiiiieeriiieeeeieccieeeeeesessrreee e e e s serreeeeeesssssssnsaeseas 18
7/ 1o (o [\ o [V TR o010 ] o Yo 41T | K- PPPTPP 18
4.3 Half COUPIING POINES ..eveiiiiieieiiiteeiiecceteee ettt e e e e ssernnree e e s e s essnneeeeesssssssnaeesssssssssnneeens 20
4.4 ENtire COUPIING POINES ceveiiiiiieiiireeeiiieeiirteeeeeeesssrreeeeessssssseeeeeesssssssseeesesssssssssseesesssssssssseeees 22
4.5 SUMMAIY ceiiiiiiiiiiiiieieeeeeeeeeeerceeereerereeeeeeeeeeeeeeeeeeseessssssssssssssssssssssssssssssssseeeeeeesesseseeeesesanns 24
D SHZNALUIES ...cuuueeeiiiiiiiinnetiiiciiiinettiecssssssesstssssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssns 25

DB Systemtechnik GmbH
Project management tests/TVP11
Pionierstralle 10, 32423 Minden Germany



70992-TT.TVP21-PR03-192843-V1.0 Page 4 of 25

List of abbreviations

General abbreviations

BP Brake Pipe

DAC Digital Automatic Coupler
DB Deutsche Bahn AG

DB ST DB Systemtechnik GmbH

DB Systemtechnik GmbH
Project management tests/TVP11
Pionierstrae 10, 32423 Minden Germany



70992-TT.TVP21-PR03-192843-V1.0 Page 5 of 25

List of figures

Figure 1: Schematic representation of the pressure drop time in the BP of a train .......ccccceeeeunneeenn. 10
Figure 2: Set-Up Of the tESE Mg .uuuuuiiiiiiiiiiiieieieeeeeeeeeee e eeeeeeeeeeeeeeesessssssssss s nnnnnnnnnes 12
Figure 3: Representation of the evaluation using the example "B with standard hose" with the

individual measuremMents 043 10 047 ...cciiiircieiieeiiieeiieteeeeeessreeeeeeesssssseeeeeessssssssseesesssssssssseses 15
Figure 4: Venting time of the individual components from 9 barto 1 bar.......cccceeeeeevvveieererccinneeenn. 19
Figure 5: Venting time of the half coupling points from 9 barto 1 bar......ccccvvveeeiieieiiiieieerenicineeenn. 21
Figure 6: Venting time of the entire coupling points from 9 barto 1 bar.......cceeeceeeeeeiiennciieereceeenne. 23

DB Systemtechnik GmbH
Project management tests/TVP11
Pionierstralle 10, 32423 Minden Germany



70992-TT.TVP21-PR03-192843-V1.0 Page 6 of 25

List of tables

Table 1: Classes of the test CONfIGUIAtIONS..........uuuririiiiiieiiieeeeeeeeeeeee e ee e eeeeee e aaaseereeeeaeeaaeees 13
Table 2: Nomenclature and standards of individual cOmpoNentsS........ccooeeeeiiieieeceiiicccerreeeeeeeeees 13
Table 3: Constellations of complete coupling points and use in the DAC4EU train ........cccovvveeeeennne. 14
LYo (SR Y of 1= U] IS 16
Table 5: Directions Of L and D ..ccccceeiieiiiiieiiieeeiieeecirteeeseeeereee e e sesenereeeesssssnnneeeessssssnsneessssnsnns 17

DB Systemtechnik GmbH
Project management tests/TVP11
Pionierstralle 10, 32423 Minden Germany



70992-TT.TVP21-PR03-192843-V1.0

Page 7 of 25

Document overview

No.

W 00 N oy W N

Abbreviation

[PBO1]
[PBO2]
[PBO3]
[PBO4]
[PBO5]
[PBO6]
[PBO7]
[PBOS]
[PBO9]

Document designation

70992-01-DAC-Phase IlI+]V - Master document

70992-02-DAC-Phase llI+IV - Measuring equipment

70992-03-DAC-Phase llI+1IV - Train journeys, shunting, other testing
70992-04-DAC-Phase IlI+1V - Electric coupler tests

70992-05-DAC-Phase IlI+1V - Electrical part

70992-06-DAC-Phase IlI+1V - Test report on data communication
70992-07-DAC-Phase IlI+1V - Propelling tests with a bogie wagon in Gorlitz

70992-08-DAC-Phase llI+1IV - Rig tests of flow properties

70992-09-DAC-Phase IlI+1V - Noise emissions resulting from buffing
impacts of freight cars

DB Systemtechnik GmbH
Project management tests/TVP11
Pionierstrae 10, 32423 Minden Germany

Source
DB ST
DB ST
DB ST
DB ST
DB ST
DB ST
DB ST
DB ST
DB ST



70992-TT.TVP21-PR03-192843-V1.0 Page 8 of 25

Sources and bibliography

(1] N - -/ 0992-01-DAK-Phase IlI+IV - Manteldokument,” DB Systemtechnik GmbH,
Minden, 2025.

(2] N -/ 0092-04-DAK-Phase llI+1V - E-Kuppelversuche,” DB Systemtechnik GmbH,
Minden, 2025.

[3] ,.DIN EN 12663-2:2010-07, Bahnanwendungen - Festigkeitsanforderungen an Wagenkasten
von Schienenfahrzeugen - Teil 2: Guterwagen®.

[4] DIN EN 14601:2022: Bahnanwendungen - Gerade und abgewinkelte Luftabsperrhdhne fiir die
Hauptluftleitung und Hauptbehdlterleitung; Deutsche Fassung EN 14601:2005+A2:2021.

[5] DIN EN 16834:2019: Bahnanwendungen - Bremse - Bremsvermégen; Deutsche Fassung EN
16834:2019.

[6] DIN EN 15807:2021: Bahnanwendungen - Bremskupplungen; Deutsche Fassung EN
15807:2021.

[7] hwh Gesellschaft fir Transportund Unternehmensberatung mbH, ,Erstellung eines Konzeptes
fir die EU-weite Migration eines Digitalen Automatischen Kupplungssystems,“ Karlsruhe, 2020.

[S] . -60226-02-DAK-Phase Il-Messtechnik, DB Systemtechnik GmbH, Minden, 2022.

(O] I . -/0992-05-DAK-Phase llI+1V - Elektrischer Teil,“ DB Systemtechnik GmbH, Min-
den, 2025.

DB Systemtechnik GmbH
Project management tests/TVP11
Pionierstralle 10, 32423 Minden Germany



70992-TT.TVP21-PR03-192843-V1.0 Page 9 of 25

1 Details of the task
The details of the task can be found in the master document [1] of the reports.

This report contains the rig tests for the flow characteristics of the DAC valves.

DB Systemtechnik GmbH
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2 Introduction

2.1 Background

DACs can! have pneumatic valves that can be used to open and close the brake pipe (BP) of the
wagons. Depending on the specific design, the valves are mechanically coupled to the coupler lock
of the DACs. If the DAC is uncoupled (ready for coupling), the valve and therefore also the BP are
closed. With a coupled DAC, the valve and BP are open.

The pneumatic valve is located on top of the coupler head of the DAC and is connected to the BP.
The following components, among others, are currently used for the connection in the DAC4EU train:

- Conventional end cock on the wagon

- Conventional brake hose with pneumatic half couplings
- Short brake hose with pneumatic half couplings

- Connection pipe on the valve

Both the design and the arrangement of the above-mentioned components can influence the air flow
in the BP. This results in the initial situation that the DAC air valves or their integration into the BP can
influence the braking performance of a train.

Basically, two aspects must be taken into account for the pneumatic signal transmission of the railway
air brake:

1. Propagation time: Time from the initiation of (emergency) braking in the traction unit to the
start of pressure drop at the last vehicle. This corresponds to the transmission speed of the
signal.

2. Time from the start of the pressure drop until the brakes are fully applied.

The sum of both times is also referred to as the pressure drop time. Figure 1 shows a schematic
representation of these relationships.

r 3

standard operating pressure

brakes fully applied

pressure

time

Figure 1: Schematic representation of the pressure drop time in the BP of a train

A method for determining the braking power of trains is defined in EN 16834:2019. For freight trains,
this envisages tests with a 500 metre long train made of uniform wagon material. At present, the
DACA4EU train is neither 500 metres long nor does it consist of uniform wagon material. In addition,

I During the tests described in this report, all DACs in the DAC4EU train were equipped with valves. These were later
removed.

DB Systemtechnik GmbH
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the investigation of different systems in this case would involve the conversion of all coupling points
on this train.

2.2 Task description

Based on the initial situation described in the previous section, the first step is to carry out rig tests to
quantify the influence of the various components on the flow properties of the air in the BP. The pri-
mary objective is the quantifiable relative comparison between individual components and combina-
tions of components. Among other things, this comparison is intended to contribute to answering the
following questions:

- How do DAC valves behave in relation to standard screw coupler components?
- How do differently designed DAC valves behave towards each other?

- Which components of the coupling point are particularly influential?

- Which components could have potential for optimisation?

The analysis should be based exclusively on relative differences. The recording or derivation of abso-
lute (limit) values is expressly not the subject of the investigation carried out. The largest observation
unit on the test rig should be a single coupling point with all components of the BP.

Section 2.1 shows that the ultimate effects on the pressure drop time of a train are to be analysed
(see also the following section). This is not part of this report. However, in order to be able to carry out
comparisons between tests on the test rig and tests with (500 m) trains in the future, the first exemplary
measurements with a part of the DAC train are to be carried out as part of this study. These tests will
be dealt with in a future report.

2.3 Perspective

As already described in section 2.1, it is not the behaviour of an individual coupling point that is rele-
vant for the evaluation of the pressure drop time, but the behaviour of all BP components in the con-
voy. However, tests at the level of several wagons or an entire train are considerably more complex
than tests of individual coupling points on the test rig, especially if parameters are to be varied or
different components tested.

One possible procedure for combining the results of individual coupling points from rig tests and the
estimation of the effects on the pressure drop time of a train consists of (numerical) modelling and the
subsequent simulation of the behaviour of entire trains. Although such an investigation would probably
not lead to the complete dispensation of real tests, it would enable more targeted development and
possibly also a reduced need for testing. The tests carried out should therefore also enable the crea-
tion of (simulation) models.

DB Systemtechnik GmbH
Project management tests/TVP11
Pionierstralle 10, 32423 Minden Germany
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3 Test description

3.1 Basic structure of the test rig

The test rig consists of a 400 litre pressure tank to which the components to be tested are connected
via a 90 cm long hose with a minimum internal diameter of 43 mm. This hose is used to equalise
differences in position between the tank and the test object(s). The test objects are mounted on a
fastening system. The end of the test objects opposite the connection hose vents to the outside. The
V2 valve is located between the connection hose and the tank. It has a length of 160 mm and a clear
width of 50 mm. The smallest diameter is 49.4 mm at the transition to the tank. The valve is a ball
valve whose position is monitored by a string potentiometer.

The tank is fed via a compressed air supply. The pressure regulator in the supply is set to approx.
10 bar. The pressure in the tank is recorded by a pressure sensor. This and the position of valve V2
are scanned at a frequency of 100 Hz. Figure 2 shows the set-up of the test rig.

Figure 2: Set-up of the test rig

3.2 Arrangement of the test objects

The test rig is used to test three classes of test configurations. The first class consists of the individual
components. These are the smallest units that can be used for air ducting.

The second class are half coupling points. These are all the individual components of the BP that are
located at the end of a wagon before the pipework of the BP begins.

Finally, the third class consists of entire coupling points. These are all the individual components that
are located between the two BPs of two wagons. Table 1 shows the three classes.

DB Systemtechnik GmbH
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Table 1: Classes of the test configurations

Term Meaning

Single component | Individual component

Half coupling point | All components that are on one side of a wagon

Entire coupling All components that are between two wagons
point

As mentioned above, half and full coupling points consist of several individual components. Abbrevi-

ations are used in the following for a clearer description of the sequence of components. These are
listed in Table 2.

Table 2: Nomenclature and standards of individual components

Component Standard | Abbreviation Figure

End cock EN 14601 (L

Pneumatic half cou- | EN 15807 | B

pling
DAC valve N/A D
Hose N/A -

BP - DAC valve

Please note that a single pneumatic half coupling can only be connected to another component (apart
from another half coupling) using a hose. For this reason, the hose is often not referred to separately
below. However, there is a distinction between "B with standard hose" (standard brake hose on the
freight wagon) and "B with short hose" (approx. 25 cm long hose for connecting DAC valves). For
direct connection of the DAC valves to the BP, there are hoses with threaded connections on both
sides.

Exemplary arrangements of individual components to form complete coupling points are shown in
Table 3. "LBBL" (end cock - pneumatic half coupling - pneumatic half coupling - end cock) is a
conventional coupling point. As mentioned above, the hoses on the pneumatic half couplings are not
listed for reasons of clarity.

In the DAC4EU train, the DAC valves are connected to the existing wagon equipment via pneumatic
half couplings with a short hose. This results in the configuration "LBBDDBBL". A short piece of hose

DB Systemtechnik GmbH
Project management tests/TVP11
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with two pneumatic half couplings is used to bridge the DAC valves. This constellation is analogously
referred to as LBBBBL. Table 3 shows the configurations in the DAC4EU train.

Table 3: Constellations of complete coupling points and use in the DAC4EU train

Application Abbrevia- Figure
tion

Conventional coupling point | LBBL

DAC4EU train LBBDDBBL
DAC4EU bridging LBBBBL
3.3 Testing

Valve V2 of the test rig is closed at the beginning and the 400 litre tank is filled with compressed air
via the open valve V1. Valve V1 is closed as soon as a pressure of approx. 10 bar is reached in the
tank. The measurement is then started and valve V2 is opened abruptly. The measurement is stopped
when no more air flows out. The process is repeated at least five times.

After longer interruptions in the measurements (see section 3.5), the test rig without test objects (ref-
erence) is measured to ensure comparable results.

The end cocks, pneumatic half couplings and hoses for direct connection of the DAC valves are iden-
tical components for all configurations, unless otherwise specified. Variations of these components
are indicated separately as "var x".

3.4 Test evaluation

The measured data is read in and automatically analysed. The first step is to check whether the valve
has been opened quickly enough. The criterion for this is that valve V2 is at least 95% open when the
pressure in the tank falls below 9.2 bar.

For valid tests, the first time at which the pressure is below 9.0 bar is then sought. This point in time
defines t=0. The points in time at which the pressure is below 5.0 bar, 3.5 bar and 1.0 bar for the first
time are determined afterwards. Based on this, both the differential time from 9 bar to 1 bar and from
5 bar to 3.5 bar are determined.

For each identical test configuration, the mean value, maximum and minimum of the two aforemen-
tioned venting times are then determined. Furthermore, an overview graph is created for each test

DB Systemtechnik GmbH
Project management tests/TVP11
Pionierstrae 10, 32423 Minden Germany
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configuration, which contains both the measured time series and the above-mentioned statistical val-
ues of the venting times. Figure 3 shows this using the example of case "B with standard hose". In
this case, the five underlying measurements are numbers 043 to 047.

n - I A 52 N O I -
10 i K : : : —3 _ 1

o PO I ! SN RN AR S R R R S R R S leee = 044,
8 - ] H H q

7_

p_Reservoir in bar
[4)]
1

0 T : T T T T T -I T T T T T

-2 =1 0 1 2 3 4 5 6 7 8 9 10 1 12

Venting time from 9 bar to 1 bar Venting time from 5 bar to 3,5 bar

timeins
w
1
timeins

Mean Maximum Minimum Mean Maximum Minimum

Figure 3: Representation of the evaluation using the example "B with standard hose" with the individual measurements
043 to 047

The average values of the venting times are used below for the relative comparison of the different
configurations. The venting times from 5 bar to 3.5 bar were included in the evaluation because the
pressure values correspond to the standard operating pressure and the full braking threshold of the
brake system. However, the evaluation shows that the relative comparison of both venting times leads
to the same order of the configurations. Due to the smaller influence of the measurement uncertainty
when determining the venting time from 9 bar to 1 bar, this variable is used in for the relative compar-
ison below.
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3.5 Schedule and test objects
The tests were carried out in several stages in 2023 and 2024.

Table 4 shows the schedule.
Table 4: Schedule

Period Test

CW28/2023 to CW30/2023 [ Standard and connection components, Voith valve, Dellner valve

CW44/2023 to CW47/2023 | Dellner valve, Voith valve

CW06/2024 Knorr-Bremse valve

CW21/2024 to CW22/2024 | Wabtec valve, standard components

It can be seen that DAC valves from the manufacturers Dellner, Knorr-Bremse, Voith and Wabtec
were tested. A total of five different variants of DAC valves were tested. These are labelled as follows:

- DACVALVE1
- DAC VALVE 2
- DACVALVE 3
- DACVALVE 4
- DAC VALVE 5 (1)

The designation of the valves does not correspond to the order of the tests. The valves are deliberately
not assigned to manufacturers at this point. DAC valve 5 is an older design valve with an internal
diameter of 1". All other valves have an internal diameter of 5/4". Only one unit of DAC VALVE 2 was
available, so that only the individual components and half coupling points could be tested.

In addition to the DAC valves, the following standard and connection components were also varied:

- B with standard hose
- B with standard hose varl
- B with standard hose var2

- L
- Lvarl
- Lvar2

- Hose (BP = DAC valve)
- Hose (BP > DAC valve) varl

The variations are components from different manufacturers. All DAC valves were tested with at least
the standard and connection components without the "var" supplement.

For DAC valves and end cocks, both directions were tested separately in the tests of the individual
components. The designation of the two directions is specified in
Table 5.

DB Systemtechnik GmbH
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Table 5: Directions of L and D

Component

Direction 1

Direction 2

End cock (L)

Hose side to the tank, pipe side
to the outside

Pipe side to the tank, hose side
to the outside

DAC valve (D)

Hose side to the tank, mouth-
piece side to the outside

Mouthpiece side to the tank,
hose side to the outside

For the half coupling points, all configurations were tested in such a way that an entire coupling point
would result if the respective configuration were connected again in reverse order. The only exception
to this is the LBB configuration, which ends with a brake coupling without a hose.

For complete coupling points, all components required to connect the BP of two wagons are part of
the test. In particular, this means that the connection hoses are also present in the "DD" configuration.
The only exception is the separately labelled configuration.

DB Systemtechnik GmbH
Project management tests/TVP11
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4 Results

4.1 Explanation of the presentation

The mean values of the venting times from 9 bar to 1 bar are shown below, differentiated according
to the three classes of test configurations. The individual components can be found in section 4.2, the
half coupling points in section 4.3, and the entire coupling points in section 4.4. The results are shown
as horizontal bar charts, which are sorted so that the configuration with the shortest time is at the top.
The labelling of the bars is preceded by the application of the configuration (SC = screw coupler;
DACQ).

4.2 Individual components

Figure 4 shows the average values of the venting times of the individual components. The test rig
without test object has the shortest venting time of 2.5 s. DAC VALVES 1 and 3 follow, followed by
the pneumatic half couplings, starting with the one with the short hose. This is followed by an end cock
and the DAC VALVES 4 and 2, followed by the hoses for direct connection of the DAC to the BP and
the variants of the end cocks. At the end is the DAC VALVE 5 with a 1" cross-section.

Both DAC valves and end cocks are directional. This is particularly pronounced with DAC VALVE 2.
The comparison between "B with short hose" and "B with standard hose" as well as the difference
between the two connecting hoses BP> DAC valve show an influence of the design of the hose.

The following gradation results between the individual DAC valves:
DAC VALVE 1 < DAC VALVE 3 < DAC VALVE 4 < DAC VALVE 2 < DAC VALVE 5

DB Systemtechnik GmbH
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Figure 4: Venting time of the individual components from 9 bar to 1 bar
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Project management tests/TVP11
Pionierstralle 10, 32423 Minden Germany



70992-TT.TVP21-PR03-192843-V1.0 Page 20 of 25

4.3 Half coupling points

Figure 5 shows the average values of the venting times of the half coupling points. The shortest time
is achieved with a half conventional standard coupling point "LB". The extension of this time is notice-
able if this configuration is extended by a single pneumatic half coupling without a hose to "LBB".

The "LD" configuration results in the following gradation of the DAC valves:

DAC VALVE 3 < DAC VALVE 1 < DAC VALVE 4 < DAC VALVE 2 < DAC VALVE 5
In the "LBBD" configuration, however:

DAC VALVE 3 < DAC VALVE 1 < DAC VALVE 2 < DAC VALVE 4 < DAC VALVE 5

DB Systemtechnik GmbH
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Figure 5: Venting time of the half coupling points from 9 bar to 1 bar
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4.4 Entire coupling points

Figure 6 shows the average values of the venting times of the entire coupling points. The shortest
time is achieved in the "DD without hose" configuration with DAC VALVE 1, which does not represent
a complete coupling point. The comparison with the complete "DD" configuration with DAC VALVE 1
again shows the influence of the hoses. This configuration and the analogue configuration with DAC
VALVE 3 have shorter venting times than the conventional standard coupling point "LBBL". The longer
time for the variant of the latter configuration (11.4 s vs. 9,8 s) is striking. The "LDDL" configuration
with DAC VALVE 3 is the fastest with end cocks and DAC valve. However, it is slower than "LBBL".
The "LBBBBL" bridging is significantly slower than "LBBL". All "LBBDDBBL" variants are even slower.

For "DD" (with hoses) the ranking is as follows:

DAC VALVE 1 < DAC VALVE 3 < DAC VALVE 4 < DAC VALVE 5
The following applies to "LDDL" and "LBBDDBBL":

DAC VALVE 3 < DAC VALVE 1 < DAC VALVE 4 < DAC VALVE 5
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Figure 6: Venting time of the entire coupling points from 9 bar to 1 bar
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4.5 Summary

The various DAC valves analysed have different effects on the venting time. The two DAC VALVES
1 and 3 offer shorter times than the other DAC valves tested in all three classes of configurations
(single components, half coupling points and entire coupling points). With these two valves, the "DD"
configuration is faster than the conventional "LBBL" coupling point. In conjunction with additional end
cocks (LDDL), however, the venting times with these valves are longer than with "LBBL".

The insertion of an additional pair of pneumatic half couplings (LBBBBL) leads to an increase in the
times compared to "LBBL". The times for the LBBDDBBL configurations are also higher than the LDDL
configurations with the same DAC valves in each case.

Variants of the standard parts L and B and their combinations also provide different results. Variations
of configurations with/without hoses or with different hose designs show an influence of the design of
the hoses.
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5 Signatures

Approved and released: Drafted:

Head of department Brake and couplers testing
TT.TVP21 TT.TVP 21
- Report end -
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