BRITISH STANDARD

Railway applications —
Aerodynamics —

Part 3: Aerodynamics in tunnels

The European Standard EN 14067-3:2003 has the status of a
British Standard

ICS 45.060.01

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

Full document details: BS EN 14067-3:2003

BS EN
14067-3:2003

Confirmed
September 2011

AN
‘
Ie 0 &
British Standards

;


http://www.avadocuments.com/doc/bs-en-14067-3-2003
http://www.avadocuments.com/doc/bs-en-14067-3-2003

BS EN 14067-3:2003

This British Standard was
published under the authority
of the Standards Policy and
Strategy Committee on

28 April 2003

© BSI 28 April 2003

ISBN 0 580 41681 X

National foreword

This British Standard is the official English language version
of EN 14067-3:2003.

The UK participation in its preparation was entrusted by Technical
Committee RAE/1, Railway applications, to Subcommittee RAE/1/-/4,
Aerodynamics, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of British
Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 14, an inside back cover and a back cover.

The BSI copyright date displayed in this document indicates when the
document was last issued.

Amendments issued since publication
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This European Standard was approved by CEN on 2 January 2003.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
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This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Management Centre has the same status as the official
versions.
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Foreword

This document EN 14067-3:2003 has been prepared by Technical Committee CEN /TC 256, "Railway
applications”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by October 2003, and conflicting national standards shall be withdrawn at the latest
by October 2003.

This European Standard is part of the series "Railway applications — Aerodynamics” which consists of the
following parts:

O Part1: Symbols and units

0 Part 2: Aerodynamics on open track

O Part 3: Aerodynamics in tunnels

0 Part 4: Requirements and test procedures for aerodynamics on open track?)

0 Part5: Requirements and test procedures for aerodynamics in tunnels”

This document includes a Bibliography.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard : Austria, Belgium, Czech Republic, Denmark, Finland,

France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovakia, Spain, Sweden, Switzerland and the United Kingdom.

Documents

1) in preparation Document Sharing Hub

3
Full document details: BS EN 14067-3:2003


http://www.avadocuments.com/doc/bs-en-14067-3-2003
http://www.avadocuments.com/doc/bs-en-14067-3-2003

EN 14067-3:2003 (E)

1 Scope

This European Standard describes physical phenomena of railway-specific aerodynamics and gives
recommendations for the documentation of tests.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

N 14067-1, Railway applications — Aerodynamics — Part 1: Symbols and units.

3 Aerodynamic resistance

The symbols used in the present standard are explained in EN 14067-1).

3.1 General

As the drag may be drastically increased in a tunnel, it is also important to deal here with this additional source of
resistance.

3.2 Resistance to motion formula

In a tunnel, the same resistance to motion formula as in the open air can be used under otherwise identical
conditions (straight and level track, constant speed), the only modification is the introduction of a tunnel factor T in
the third term:

R=C+Cvy + T GV 1)

T;is the ratio (= 1) of the tunnel drag by the open air drag. It varies during the train passage through the tunnel.

The increase of drag in a tunnel expressed by T; depends on many factors, the blockage ratio B of the train in the
tunnel is by far the most important of them. But the type of the train and its length also have to be considered, as
well as, at least for short tunnels (< 2000 m), the tunnel length and the train speed.

Examples of the variation of T; averaged over the whole passage through the tunnel, with the blockage ratio B, the
train length Ly, the tunnel length Ly, the train speed v, and the type of train are given in Figures 1 and 2. A method
to calculate the averaged tunnel factor T is given in prEN (wi00256128).
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