December 2017

DIN EN 16933-2 D | N

1CS 93.030

Drain and sewer systems outside buildings -
Design -

Part 2: Hydraulic design;

English version EN 16933-2:2017,

English translation of DIN EN 16933-2:2017-12

Entwasserungssysteme aufderhalb von Gebauden -
Planung -

Teil 2: Hydraulische Planung;

Englische Fassung EN 16933-2:2017,

Englische Ubersetzung von DIN EN 16933-2:2017-12

Réseaux d’évacuation et d’assainissement a I'extérieur des batiments -
Conception -

Partie 2: Conception hydraulique;

Version anglaise EN 16933-2:2017,

Traduction anglaise de DIN EN 16933-2:2017-12

Document comprises 42 pages

Translation by DIN-Sprachendienst.

In case of doubt, the German-language original shall be considered authoritative.

© No part of this translation may be reproduced without prior permission of |||| ||| || || ||||

DIN Deutsches Institut g : A .din.de || || ||
has the exclusive right .. . . . . euth.de
This is a preview. Click here to purchase the full publication. 1117 2796071



https://www.civilenghub.com/DIN/162929684/DIN-EN-16933-2?src=spdf

DIN EN 16933-2:2017-12

A comma is used as the decimal marker.

National foreword

This document (EN 16933-2:2017) has been prepared by Technical Committee CEN/TC 165 “Waste water
engineering” (Secretariat: DIN, Germany).

The responsible German body involved in its preparation was DIN-Normenausschuss Wasserwesen (DIN
Standards Committee Water Practice), Working Committee NA 119-05-35 AA “Design and operation of
drains and sewers (CEN/TC 165/WG 22)".

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/DIN/162929684/DIN-EN-16933-2?src=spdf

EUROPEAN STANDARD EN 16933-2
NORME EUROPEENNE
EUROPAISCHE NORM September 2017

ICS 93.030

English Version

Drain and sewer systems outside buildings - Design -
Part 2: Hydraulic design

Réseaux d'évacuation et d'assainissement a l'extérieur Entwésserungssysteme aufderhalb von Gebduden -
des batiments - Conception - Partie 2: Conception Planung - Teil 2: Hydraulische Planung
hydraulique

This European Standard was approved by CEN on 30 July 2017.

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 standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

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 CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2017 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 16933-2 E
worldwide for CEN national Members.

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/DIN/162929684/DIN-EN-16933-2?src=spdf

DIN EN 16933-2:2017-12
EN 16933-2:2017 (E)

Contents Page
EUTOPEAN fOI@WOTI(.....uiuiiisinsssnsisisissssssssssssssssssssssssssssssssssmsssasasssssssssssssssss st sssssmsssasas s se s se s seassssssesasasasassnsnsnsnsnssnsasanss 5
031 90 1 1 0 ) 6
1 Y 6 0 8
2 L\ [0 0 0T U g L) o) 4 L 8
3 Terms and definitions ... —————————_—————_——————_—_—_—_—" 8
4 SYMDOIS QN UNIES .. e e 10
5 T2 1 1) i 11
6 LD LT g s Rl g L) o 12
7 Hydraulic capacity of pipelines....... s 12
7.1 04 010 10 o 0 12
7.2 Pipeline headloSSes. ... s s s ssss s s sssssasasasas 12
0 R 07 1 1) i 1 12
7.2.2 The Colebrook-White formula........ccmmmmmmmssssssss s 12
7.2.3 The Manning fOrmuUA ... s s 13
7.2.4 Pipeline roughness values ... s s 13
7.2.5 Pipeline headloss ValUes ... sssssssssssss s ssssssssssns 13
7.3 T Tor T TP T 0T 13
7.4 TOtal REAdIOSSES ..ot R AR R SRR RS AR RR R RS 13
8 INCOMING FlOWS ..t s 14
8.1 Foul WasteWater fIOWS.........cccmnmmmmsssssssssssss s sssssmsssasassssssssssssssssssssssssmsmsasasassssssssssssssssssnans 14
L 2 s O 0 1T i | 14
8.1.2 Calculation of foul wastewater flow rates based on the appliances connected..........c....... 14
8.1.3 Calculation of foul wastewater flow rates from population and average flows............ce.... 14
8.2 Rainfall and runoff from precipitation........————————— 15
£3 2072 TR 22 10 11 i 1 ) 15
£ 207/ U1 ) 1 10 i 15
8.3 EXIraneous flIOWS ... s sssssssssssssssssassssssssssssssssssssssssasasassssssssssssnsssssssssasas 16
9 Hydraulic calculation of drain and SEWer SYSEEMS .......ccmmmsmsmsmsmsmsmsmssssssssssssssssssssssssssssssssses 17
9.1 ) 1 ) o 1 17
9.2 FIOW N SEWET SYSTEIMIS....ciuiuiurarmsmssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssasasasassnssssssssssssnsssasasasas 17
9.3 Flow simulation methods........misssssssssssssssssssssssssssssssssssss s 19
12 255 79 TR 10 0 Yo 1ot () o 19
9.3.2 Simple/empirical MeThOdS ... ——————————————— 19
9.3.3 Other simplified Methods ... ———————_——_————————— 19
9.3.4 Dynamic wave Methods ... s s 19
9.3.5 Selection of calculation method........cin i —————_—————_———_— 19
9.4 Surface flood FOULING ... s en 20
9.5 Validation of MOAELS ... sssssssssssssssasssssssssssssssssssasasasass 20
10 13 020 0oz LT Lol 6 L2 . T 21
10.1 Capacity of Arains and SEWET'S ... s es 21
s 00 T 5 1) o T 21
10.1.2 Foul drains and SEWET'S ......ccummmsmmimisisismsmssssssssssssssssssssssssssssssssssssssssssssssssssasassssssssssssssssssssssssasasasasass 21
10.1.3 Surface water drains and SEWETS ... s s 21
2

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/DIN/162929684/DIN-EN-16933-2?src=spdf

DIN EN 16933-2:2017-12
EN 16933-2:2017 (E)

10.1.4 Combined drains and SEWET'S ... s ses 22
10.2 Design for self-cleansing ... ————————————————— 22
10.2.1 SedimeNt EraANSPOT T rcisissesrssssssssssasssssssssssssass s s E s A SRR SRR R AR AR AR R e AR RS 22
10.2.2 Minimization of PIOCKAGES ... ssssssssasssssssssssssaes 22
10.3 Sewers with steep gradients...... s —————————————————— 23
10.4 Surface Water iNLEtS ... —————————————————— 23
10.5 Separators, screens and pretreatment deVICES ... ————————— 23
B0 B 7 1 1) o 1 23
10.5.2 CONEIrol Of SEAIMENES. ..o e e R R R AR e e 24
10.5.3 Control of grease and fats ... —————————————— 24
10.5.4 Control of light lIQUIAS ... sases 25
10.5.5 Treatment of surface water to remove dissolved pollutants ......ccooviisnmnnnnsssss. 25
BT T 0 0T 1, 26
10.6 Infiltration drainage SYStEIMS.....ccumimmmsmmsssmsssssss s 26
10.7 EVaPOTration SYSLEINS ..ccuiiisisismrmssssssssssssssssssssssssssssssss s s s e 26
10.8 Manholes and inspection ChAMDETS ... ———————— 26
10.9 Combined SeWeTr OVETflIOWS.....ciinmrmminimsmsmsssssssssssss s s s ases 27
10.10 TanKS aNd PONAS.....ccummmsmisisismsmsmsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssmsasasasassssssssnssssssssans 27
10.10.1 L0 (T i | 27
10.10.2 LD LT 1100 (T D 0 27
10.10.3 1) 1 1 28
0 011 = 28
11 Sources of additional INfOrMatioN ... ——————————————— 28
Annex A (informative) Sources of additional information .........u———————— 29
Al National Standards BOdIes ... 29
A.2 4 18 L] 1 o 29
A.2.1 RegUIAtOrY BOMIES ....cooiiimnmniinisismsmssssssssssssssssssssssssssssssssssssss s s ss st st sssssssssas s s s ss s sss s s asasasasseses 29
A.2.2 Other OrganiSAtIONS ... e R RS e R R R R SRR AR AR AR AR AR AR e RS 29
A3 1D 23 1) 0P . 29
A.3.1 RegUIALOTY BOMIES ...cccceciuissmsssssssssssissmsssss s ssssssssssssssss s ssss s s s sasss s s s assas s 29
A.3.2  Other OrganiSaAtIONS ... R s e e e R R R R s R AR AR AR AR RS 30
A4 00 o 1 Lo 31
A4.1 RegUIALOTY BOMIES ...cccecciuiesesrsssesssssissmssssss s sssssssssssss s s e s aes 31
A4.2 Other OrganiSaAtiONS ... e e R R R R AR RS 31
A5 O g 10 B ) 1 31
A.5.1 RegUIAtOTY BOMIES ..oceeeiuisiesesssssssssisissmssssss s ssssssssssss s s s s asas s s asssas s 31
A.5.2  Other OrganiSations ... —————————————————————— 32
A.6 0 Q=3 1 (o 32
A.6.1 RegUIAtOry BOIES ... s s ssas s se s s sssssssasasassnss 32
A.7 L 2 33
A.7.1 RegUIAtOTrY BOMIES ..cccvciuiniesissssssssissssmssssss s ssssssssssss s s s sssss s s s s asas s s as s 33
A.7.2  Other OrganiSatioNs ... e e R R AR S 33
A8 The Netherlands... e as 33
3

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/DIN/162929684/DIN-EN-16933-2?src=spdf

