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HYDRO INTERNATIONAL HYDRO-BRAKE FLOW CONTROLS

5-RANGE HYDRO-BRAKE OPTIMUM FLOW CONTROLS

This Agrément Certificate Product Sheet!!) relates to
S-RangeHydro-Brake Optimum Flow Controlst? arange of
unitstocontrol the discharge outlet flow in surface/storm
water management systems.

(1) Hereinafter referred to as 'Certificate’.
{2) Hydro-Brake, Hydro-Brake Optimum, Flush-Flo and Kick-Flo are
trademarks of Hydro Intemational Ltd.

CERTIFICATION INCLUDES:

= factorsrelating to compliance with Building Regulations
where applicable

= factors relating to additional non-regulatoryinformation
where applicable

= independently verified technical specification

= assessment criteria and technical investigations

= design considerations

= installation guidance

= regular surveillance ofproduction

= formal three-yearlyreview.

KEY FACTORS ASSESSED

Flow characteristics—the performance characteristics ofthe flowcontrols havebeenassessed
(see section 6).

Strength—the ability ofthe flow controls to withstand characteristic loads has been assessed
(see section 8).

Durability —under normmal service conditions, the flow controls willhave a life expectancy in excess ofthe structure in
which they are installed (see section 10).

TheBBA hasawardedthisCertificatetothecompanynamed abovefortheproductsdescribed herein. These
products have been assessed by the BBA as being fit far theirintended use provided they are installed, ussd and

maintained as set out in this Certificate.
On behalf of the British Board of Agrément _
Date of Fourth issue: 14 November 2017 Paul Valentine Claire Curtis-Thomas
Originally cerfificated on 18 October 2008 Tachnical Excellancs Director Chief Executive

The EB4 iz p UKAS accredited certification bady - Number 113
The schedule of the current scope of sccreditation for product certification s gvailable n pdf formiot via the K4S Hnk on the B84 website at www. bdocerts.co Lk
Regders are pdvised to check the validity ond latest {ssue number of this 4grsment Certificate by sither referring Lo the 8BA website or confacting the BR4 direct.

British Board of Agrement tel: 01923665300
Bucknalls Lane fax: 01923 665501

Watford clientservices@bbacerts.co.uk
Herts WD25 9BA www.bbacerts.co.uk
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Regulations

Inthe opinion ofthe BBA, S-RangeHydro-Brake Optimum Flow Controls, ifinstalled, used and maintainedin
accordance withthis Certificate, can satisfy orcontribute to satisfyingthe relevant requirements ofthe following
Building Regulations (the presence ofa UK map indicates that the subjectis related to the Building Regulationsinthe
region or regions of the UK depicted):

75

The Building Regulations 2010 (England and Wales) (as amended)

Requirement: H3{3) Rainwater drainage

Comment: TheproductscanbeusedinaconstructiontosatisfythisRequirement. Seesection
6 of this Certificate.

Requirement: 7 Materials and workmanship

Comment: The products are acceptable. See section 10 and the Instaltation part of this
Certificate.

sfj The Building {Scotland) Regulations 2004 {(as amended)

&4 2

A

Regulation: 8{1){2) Durability, workmanship and fithess of materials

Comment: Theproductsareacceptable. Seesections9and 10andthe installationpart ofthis
Certificate.

Regulation: 9 Building standards applicable to canstruction

Standard: 3.6(a)(b) Surface water drainage

Comment: Theproducts canbeusedin aconstructionto satisfythis Standard, with reference

to clauses 3.6.1M2to 3.6.5(2). See section 6 of this Certificate.

Standard: 7.1(a)(b) Statement of sustainability

Comment: The products can contribute to satisfying the relevant requirements of Regulation 9,
Standards 1to6, andthereforewill contributetoaconstructionmeetingabronze
level of sustainability as defined in this Standard.

Regulation: 12 Building standards applicable to conversions
Comment: Allcomments given for the productsunder Regulation 9, Standards 1to 6, also
applytothisRegulation, with referencetoclause 0.12.1"2 and Schedule 601

{1} Technical Handbook{Domestic).
{2) Technical Handbook{Mon-Domestic).

5
;;;3‘;'?\1 The Building Regulations {Northern Ireland) 2012 {as amended)
Lae, 4
‘Fﬁ,-..c’
Ragulation:  23{a){i){iii){b) Fitness of materials and workmanship
Comment: The products are acceptable. See section 10 and the Installation part of this
Certificate.
Regulation: 82 Rain-water drainage
Comment: Theproductscan beusedina constructiontosatisfythisRegulation. Seesection6
of this Certificate.

Construction {Desigh and Management) Regulations 2015
Construction {Design and Management) Regulations {Northern Ireland) 2016

Information in this Certificate may assistthe client, designer (including Principal Designer) and contractor (including
Principal Contractor)to address their obligations under these Regulations.

Seesections: 3 Delivery and site handling (3.3) and 12 General (12.1) of this Certificate.
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Technical Specification

1 Description

1.1 S-RangeHydro-Brake Optimum Flow Controls are vortex flow controls manufactured from 3, 5 or8mm thick grade

304 stainless steelto ASTM A240. Altemative materialthicknesses and grades areavailable depending onthe
application,butareoutsidethescopeofthisCertificate. TheCertificateholder should be contactedfor further details.

1.2 Eachunitis designedand manufacturedtomeet specific hydraulic requirements (see section 7). The configuration
oftheinlet, voluteand outletisvaried toachievetherequired dischargecontrolcharacteristics. Theunits maybefitted
with afixedinlet oran adjustable inlet gatetoallowfor post-installation adjustment ofthe discharge flow rate by up to

20% (see Figure 1).

Figure 1 Fixed and adjustable inlet arrangements
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1.3 Theunitsareavailablein arangeofsizesto givedesignflowratesfrom 0.7to2501 s  suitableforusein
surface/stormwater managementapplications. Asummary oftechnicalinformationisgiveninTable 1.

Table 1 sSummary of technical information

Characteristic (unit) Typical range of values
Design flow rate (I-s™") 0.7 to 250
Design head (m) D4to4
Maximum lateral dimension (mm)
Lug mounted units 180 to 2000
Backplate mounted units Dependentondischargepipesize
Push-fit units 180102000
Mass (kg) excluding packaging
Lug mounted units 610680
Backplate mounted units Dependentondischargepipesize
Push-fit units 6 to 680

1.4 Each unit is supplied fully assembled including:

s an S-Range Hydro-Brake Optimum Flow Control with integral bypass door on the front face ofthe unit, outlet pipe
location spigot and mounting face gasket or push-fit sealing rings
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»  wireropetoallowremote operation ofthe pivotingbypass door (3mm diameterrope consisting of 7 x 7 strand
elements of 0.018 mm diameter) and stainless steel wire rope attachment brackets

s mounting anchorbolts (A4 316 stainless steel). The performance and suitability ofthe mounting bolts is outside the
scope ofthisCertificate; the Certificateholder should be contacted foradvice onthe mostappropriatefixings for
individual projects.

1.5 Theflow controls are available with various types of mounting arrangement (see Figure 2):

» lug mounting — lugs are provided at points around the perimeter of the flow control mounting face. This is
appropriateforthemajorityofapplicationswheretheoutlet diameteroftheinstallation structureis approximately
0.5 times the flow control body diameter or less

s push-fitspigot—apush-fitspigot with rubber sealingrings is provided. A single lugmayalsobeprovided onthe
outsideperimeter ofthemounting facetopreventrotation oftheflow controlinservice. Precise specification ofthe
outlet pipe is essential for push-fit mounting, in order to ensure a watertight seal

= backplate mounting— arectangular mounting plateis provided toallowfixingtothe outlet ofthe installation
structurewherelug mountingisnot appropriate. Ifaflat surfaceis notavailable themountingplatemayalsobe
provided curved tothe sameradius as the chamber in which it is to be fitted.

Figure2 Standardmounting grrongements

~

lug mounting push-fit spigot back plate bespeke mounling

1.6 Theunits maybe supplied forinstallation in purpose-built or existing structural housings on site. These must have
adequatestrengthtoresisttheloadsimposedbytheunit. The design ofthesestructuresisoutsidethe scope ofthis
Certificate but the performance and durability of the flow control will be unaffected, provided it is installed in
accordance with the recommendations of this Certificate.

1.7 Theunits may also be supplied ready-fitted to purpose-built reinforced concrete or plastic manhole chambers
ready forinstallation intothe ground. The performance ofthese chambers is outside the scope ofthis Certificate.

2 Manufacture

2.1 The products are manufactured from austenitic stainless steel sheet which is cut, rolled and welded to the required
dimensions.

2.2 Aspar ofthe assessment and ongoing surveillance of product quality, the BBA has:

= agreed with the manufacturer the quality control procedures and product testing to be undertaken

= assessed and agreed the quality control operated over batches ofincoming materials

= monitored the production process and verified thatit is in accordance with the documented process

= evaluated the process for management of nonconformities

= checked that equipment has been properly tested and calibrated

s undertaken to carry out the above measures on aregularbasisthrough a surveillance process, to verifythatthe
specifications and quality control operated by the manufacturer are being maintained.

2.3 Themanagement system of Hydro International Ltd has been assessed andregistered asmeeting the requirements
of BS EN ISO 9001 : 2008 by Lloyd's Register Quality Assurance Limited {Certificats LRQ 0951366).
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3 Delivery and site handling

3.1 S-RangeHydro-Brake Optimum FlowControls are supplied wrappedin polythene and plywood packaging for small
unitsand on apallet for large units. They should be handled and stored appropriately to avoid being dropped or
receiving impacts, eg from construction plant.

3.2 Eachunitis stamped with the Certificate holder's unique project reference number and carries a label bearing the
Certificate holder's contact information and advice on orientation. The packaging also bears details ofthe package
weight and client details.

3.3 Care should be taken handling the units and when lowering into position forinstallation. Where appropriate, larger
units should be lifted via the fitted lugs using mechanical lifting/lowering equipment.

Assessment and Technical Investigations

Thefollowingisa summary ofthe assessmentandtechnical investigations camied outon S-Range Hydro-Brake
Optimum Flow Controls.

4 Use

4.1 S-Range Hydro-Brake Optimum Flow Controls are intended to restrict the outlet lowfrom a surface/storm water
managementsystembyincreasing back pressure,achievedbyinducingavortexflowpatterninthe waterpassing
throughthe device. Inthese applications, the units are often used in conjunction with storage facilities, including
geocellularstorage systems, concrete tanks, oversizedpipesand ponds. The performance oftheseitemsis outside the
scope ofthis Certificate. Guidance on design of sustainable drainage systems is given in Planning Policy Statement 25
Development and Flood Riskand CIRIA C753 : 2015. Typical installation details are shown in Figure 3.
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Figure 3 Tynical applications anddesign head
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4.2 Theunits are self-activating without any moving parts and do not, therefore, require extemal power.

4.3 Asamatter of good design practice, measures should be taken to remove silt sediment and debris from the surface
water at an early stage to prevent problems further downstream.

44 ltisrecommended to maintain a minimum clear opening of 75 mm in a surface water drainage system. In some
cases,itmaybenecessarytousea flowcontrol withasmallerminimum opening. In which case, theinstallation of
screens or debris removal systems upstream ofthe deviceis recommended.

5 Practicability ofinstallation

The products are designed to be installed by a competent contractor, experienced with these types of products.

6 Flow characteristics

rates atlower heads, whilst still limiting the flow at the duty/design pointtoan acceptablelevel. A

i 6.1 Owing to the ‘S'-shaped head-flow characteristic, the units are able to pass greater volume flow
53 typical head versus flow characteristic forthe unitsis givenin Figures 4, 5 and 6.

6.2 The units have a hydraulic characteristic, comprising three distinct stages corresponding to different phases of
operation (see Figures 4, 5 and 6):

s pre-initiation phase — at low heads, the flow control provides similar performance to an orifice plate with
equivalent size to its outlet”. Flow rate accuracy of 5% ofthe ultimate duty/design flow is typically achievable in
this region

» vortexinitiation phase—asthe headincreases, vortex motion will starttodevelopinsidethe unit, starting to
restrict the flow!". Flow rate accuracy of=5% of flowto +5% of phase peak s typically achievable in this region

» post-initiation/design phase—Tfollowing vortexinitiation, theflow control characteristic stabilises, providing
hydraulicperformance equivalentto asubstantiallysmaller crificeplatethan the unit'soutlet. Theunitscanbe
specifiedtogiveaduty/designpointinanypart ofthisregion, thoughinmostpractical casesspecification willbe
at flow rates above the initiation phase peak (correspondingto the Flush-Flo point). Flow rate accuracy of 5% of
flow is typically achievable in this region.

Asthe waterlevel subsides and waterinthe device drains, the energy withinthe flowreduces and the vortex
collapses. Airisdrawn intothevoluteandthe unit returnstooperating in asimilarmannertoan orifice ofthe same

cross sectionalarea. This drainsthe system quicklyso thatthe upstream network isreadyforthe next event.
(1) Althougha flow controlwould not usuallybe selectedwiththe dutw/designpointinthisregion, this part ofthe characteristic will have
implicationsto overall drainage system operation.

Figure 4 Pre-initiation phase
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Figure 5 Vortex initiation phase
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6.3 S-Range Hydro-Brake Optimum Flow Controls allowthe inlet, volute and outlet to be individually configured to
suit the application, enabling the system to be designed to provide the appropriate hydraulic performance orto suit
constant discharge, multi-stage discharge or risk-based network designs (see Figure 7). Individual configuration of
theinlet, volute and outlet alsoallowsthesystem designertoadjustthe physical dimensions ofthe unitin orderto:

» maximise the internal clearances
» comply with minimum outlet guidelines
» retrofit to existinginfrastructure.
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Figure 7 Application-based design

6.4 The units are specified and supplied to meet individual application requirements. Though the characteristics are
incorporated into a number ofcommercially available hydraulic modelling packages, the Certificate holder should be
contacted directly for advice on correct selection. The following information should be provided:

s operating head — depth from the unit's outlet invert to the design water level(s) (see Figure 3)

»  flow—required discharge at the given head(s)

s manhole details or control chamber proposals, including outlet size

= information on any ‘special conditions, for example ifthe unitis expected to be subjected to downstream
surcharging or possible siphoning effects.

6.5 In most cases the downstream drainage system will be designedto allowthe unit a free discharge. However, this
is notalways possibleandin certaincasesit willbe necessaryto designtheflowcontrolto surchargeconditions.
Surcharge ofthe flow control will affect the hydraulic performance, and advice should be sought from the Certificate
holder. Installations where the outlet is surcharged are outside the scope ofthis Certificate.

6.6 Wherea drainage systemhasbeen designedandhydraulicallymodelledbasedontheuseofa S-RangeHydro-
Brake Optimum Flow Control, itisessentialto ensurethat the sameflowcontrol, oraflowcontrolthathasbeen
confimedto provide an equivalent hydraulic performance across the whole design head range, is usedin the final
installation.

7 Hydraulic design

7.1 Theunitsaretypicallyusedtocontrol flowsacrossasite ortolimittherate ofdischargefrom asite. Whereusedto
limittherateofdischarge from a site, the allowable dischargeratetoan appropriate outfall will generallybe set bythe
Environmental Regulator, local Planning Authorities or the Sewer Undertaker.

7.2 Theallowabledischargerate will often be calculatedin respect ofthe greenfield equivalent run-offrate for the
undevelopedsite. Advice on calculatingthe greenfield equivalentrun-offrate canbe foundinthe Interim Code of
Prarctice for Sustainable Drainage Systems. Where a site is being redeveloped, the allowable discharge rate may be
determined based on the discharge rate priortothe redevelopment. The design head acting on the upstream side of
the S-Range Hydro-Brake Optimum Flow Control will generally be determined by the maximum design top water level
within the storage volume. The design head is illustrated in Figure 3.

8 Strength

8.1 Theunits are manufactured from stainless steel ofa sufficient strength and thickness to ensure thatthe products
remain fit for purpose throughout their design life.

8.2 Undernormal operation,the unitswill deflectbynomorethanthethickness ofthe material used formanufacture.
Thisensuresthat the volume ofthe unit available forwaterflow isnot compromised during operation and therefore
the hydraulic operation of the unit is not adversely affected by deformation of the unit.
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92 Maintenance

4 8.1 Accessshould be allowed for clearing debris from the chamber housingthe flow control. Inthe
NN eventthattheinlettotheunitbecomesblocked the pivotingbypassdoormaybe operated bypulling
£, 7 thewire rope attachsd upwards to drain down the chamber and provids access far maintenance. The

pivotingbypass doormustbereturnedtotheclosedp osition following drain down ofthe chamberand
clearance of theblockage.

9.2 Regularinspections shouldbecarried outtoensurethat debristhatmayobstructtheinlettothe flow controlis
notpresentinthe chamber. Thefrequency ofinspection will depend onthelocation ofthe unitbut mustbe atleast
once peryear.

8.3 The units can be jetted from downstream, in accordance with standard sewer jetting procedures without
affecting the hydraulic performance of the system.

10 Durability

[

i Theunits are madefrom materialsthat willnotbe adverselyaffected by contaminantslikelytobe found
% in surfacewater. Intheopinion ofthe BBA, the units will have adesign lifein excessoftypical structures

2

e in which they might be installed.

11 Reuse andrecyclability

The units consist of stainless steel which is readily recyclable.

12 General

12.1 S-Range Hydro-Brake Optimum Flow Controls must be installed in accordance with the Certificate holder’s
instructions. In many cases the installation will be in a confined space and all appropriate measures must be taken to
ensure the safety of operatives working in such areas.

12.2 Dimensioned drawings for each installation areprovided bytheCertificate holder. It isimportant that the flow
control chamber is constructed to the drawing. Other than where a curved backplate is supplied, this should
incorporate aflat mounting surfaceonthe insidefaceofthechamber wallatthe outlet pipe. Ensurethatthesumphas
sufficient width and depth below the invert of the outlet pipe to accommodate the unit.

12.3 Thebenching must be formed as indicated on the installation drawing.

12.4 Whereanadjustableinlet gateis provided,thefactoryset positionmust notbeadjustedwithout prior
consultation with the Certificate holder.

13 Procedure

13.1 Theunitis offeredup to the chamber outlet wall until the spigot projects intothe outlet pipe with itsinvert
seated tothe outlet pipe invert and with the unit in the correct orientation (see Figure 8).
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Table 8 Typical installation details
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13.2 Withtheunitin position, the position ofthe required number of boltholes ismarked and drilled through the
fixing lugs or plate mount (depending on specification).

13.3 Ensuringthatthesupplied rubbergasketis suitablypositioned overthe outlet spigot oftheflowcontrol ,the
fixings are inserted and tightened until moderate compression ofthe gasketis achieved.

13.4 Thesuppliedeyebracketsonthepivotingbypassdooroperatingropeare fixedtothesoffitoftheroofslabusing
masonrybolts, toachieveadirectvertical line of pullfrom overthechamberaccesscovertothepivotingbypassdoor.
It should be arranged that the rope istaut when heldin the upper eye bracket. Where itisnot possible to attaina
direct vertical line of pull, additional eye brackets can be used to account for the change of direction.

13.5 Theropestopshouldbepositionedtoensurethat, whenthepivotingbypassdoorisopen, theropestopcanbe
clippedtothe uppermost bracket. Once positioned, the stop attachment grub screws should betightened.

14 Tests

Tests were carried out and the results assessed to detemine:

» dimensional accuracy of the units
» the hydraulic performance of the units.

15 Investigations

15.1 The manufacturing process was evaluated, including the methods adopted for quality control, and details were
obtained of the quality and composition of the materials used.

15.2 A site visit was made to assessthe practicability and ease of installation.
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15.3 An assessment ofcomputational fluid dynamic (CFD) modelling usedto predict the hydraulic performance ofthe
units was made.

15.4 Anassessment ofthe Certificate holder's predicted characteristics wasmadeagainsttheresults of hydraulic
performance tests.

15.5 Anassessment wasmade ofthe structural adequacy oftheunitsunderloadsthat they are expectedtoresist.
15.6 An evaluation of existing data was madeto assess durability.
Bibliography

ASTM A240/A240 -16a Standard Specification for Chromium and Chramium-Nickel Stainless Steel Plate, Sheet, and Strip
for Pressure Vessels and for General Apptications

BS EN SO 9001 : 2008 Quality management systems — Requiternents

CIRIA C753 : 2015 The SUDS manual
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Conditions of Certification

16 Conditions
16.1 This Certificate:

» relates onlytothe product/system that is named and described on the front page

» isissuedonlytothecompany,firm, organisationorperson namedonthefront page=noothercompany, firm,
organisation or person may hold claim that this Certificate has been issued tothem

» isvalid only within the UK

» hastoberead,consideredandusedasawholedocument—itmaybemisleadingandwillbeincom pletetobe
selective

s iscopyright of the BBA

s issubjectto English Law.

16.2 Publications, documents, specifications, legislation, regulations, standards and the like referencedin this
Certificatearethosethat werecurrentand/ordeemedrelevantbythe BBA atthe dateofissue orreissueofthis
Certificate.

16.3 This Certificate will remain valid foran unlimited period provided that the product/system and its manufacture
and/or fabrication, including all related and relevant parts and processesthereof:

s aremaintained at orabovethelevelswhich have been assessed and foundto be satisfactorybythe BBA
s continuetobechecked asand when deemed appropriatebythe BBA under arrangementsthat it will determine
s arereviewed bythe BBA as and when it considers appropriate.

164 The BBA hasused dueskill, careand diligencein preparing this Certificate, but no warranty is provided.

16.5 Inissuingthis Certificate the BBAis not responsible and is excluded from any liahility to any company, firm,
organisation or person, for any matters arising directly or indirectly from:

» thepresence orabsence ofany patent, intellectual property or similar rights subsisting in the product/system orany
other product/system

» theright of the Certificate holder to manufacture, supply, install, maintain or market the product/system

» actualinstallations of the product/system, includingtheir nature, design, methods, performance, workmanship and
maintenance

» anyworks and constructions in which the product/system is installed, including their nature, design, methods,
performance, workmanship andmaintenance

= anyloss ordamage, including personal injury, howsoevercaused by the product/system, including its manufacture,
supply, installation, use, maintenance and removal

= any claims bythe manufacturer relating to CE marking.

16.6 Any information relating to the manufacture, supply, installation, use, maintenance and removal of this
product/system which is contained or referred to inthis Certificate is the minimum requiredtobemet when the
product/system is manufactured, supplied, installed, used, maintained and removed. It does not purport in any way to
restatetherequirements oftheHealth and Safet yat Work etc. Act 1974, or of any other statutory, commonlawor
otherduty whichmayexist atthe date ofissueorreissue ofthis Certificate; noris conformitywith suchinformationto
betaken as satisfying the requirements ofthe 1974 Act or ofany statutory, common law or other duty of care.

British Board of Agréament tel: 01923 665300
Bucknalls Lane fax: 01923 665301

Watford clientservices@bbacerts.co.uk
Herts WD25 9BA www.bbacerts.co.uk
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