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Preventing hot water scalding
in bathrooms: using TMVs

Hot bath water is responsible for the highest number of fatal and severe
scald injuries in the home. Young and old are most at risk because their
skin is thinner and less tolerant to high water temperatures. There is no
legal requirement to limit water delivery temperatures in homes, but The
Guidance to the Water Supply (Water Fittings) Regulations 1999
recommends the use of thermostatic mixing valves in schools, public
buildings and other public facilities. Schemes for housing built by housing
associations have been revised recently. The Housing Corporation’s
Scheme Development Standards recommend thermostatically controlled
supplies to bath taps in all housing, but consider it essential for showers
and all hot water taps in housing for the elderly.

This IP explains how to reduce the risk of scalding and contains technical
guidance on the selection, installation and maintenance of products to
provide hot water at temperatures to minimise scalding risks to users of
baths, basins and showers.

The problem

Hot bath water is responsible for the highest Average yearly numbers of bath scalds by
number of fatal and severe scald injuries inthe severity and age group in UK 1992 - 1996
home. Every year around 20 people die as a result Injury severity

of scalds caused by hot bath water and a further Age (years) Serious Fatal
570 suffer serious scald injuries.

Young children and older people are mostat ~ Under5 437 2.3
risk from bath water scalds because their skinis 210 46 0
thinner and therefore less tolerant to higher water!1-17 25 0
temperatures than that of other age groups. As a 18-64 25 3.5
result, they sustain scalds more quickly, at lower 65andabove 41 15.2
water temperatures and often with a greater deptt 28es 574 21
of burn. Sambrook Research International, 1999

Over three-quarters of severe scalds are
suffered by children under five years of age, and
almost three-quarters of the fatalities are people Deprivation increases the likelihood of a child
aged 65 and oversee Table right suffering severe scald injuries. Research indicates
People with a reduced ability to perceive risk orthat children from the poorest families are more
react to hazardous situations — for example thoselikely to be admitted to hospital with scald injuries
with mental or physical disabilities — are also at  and with more severe scald injuries than children
greater risk of injury. from wealthier homes (Hippisley-Cox et al, 2002).

The Child Accident Prevention Trust's project on -
preventing scalds is funded through the Departmentdv
of Trade and Industry's Modernisation Fund el
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Severe scalds in seconds

The degree of scalding deends on the tempature and
volume of hot vater, and the length of time the bpis
exposed to it. Havever, it can take only secondsdr a seere
scald to occuReseath (Waller et al, 1993) indidas tha

As the tempetture of the vater increases hove 50°C, the
duration of xposue needed to sig third-degree lurns
decreasesapidly. Healthy adult skin equires 30 seconds of
exposue to vater at 54°C — 55C bebre third-degree

burning occus, ut only 5 secondst®0°C and less than one
second &70°C. However, the skin oflsildren and the eldéy
is even moe sensitie to etreme tempeatures

The impact of severe scalds

Severe scalds caresult in long-tem disaility and
disfigurement, and can be among the mosteksting and
painful injuries a tild can eceve. Apait from mairy yeass of
suigery and hospital #ament, a bild may also endws a

lif etime of scaing, prolonged psytological trauma, social
aliendion and edud#onal difficulties. Scalds can alsove
long-tem repercussionsdr children’s families and & very
costly for the health sgice.

Case study
A two-year old by fell into a bah of scalding hot ater,
sustaining masge bums to his boyl By the @e of s@en, he
had aver 100 opeations, 15 of them lé-saing. He faces
mary more yeas of painful skin gafts until he stops
growing. As he equires egular hospital ®ament, and is
sometimes coiried to a vimeeldair, his mother has been
unable to tale up taining oppotunities or etum to work. The
projected cost of &aing his injuies is £250,000.

Thete ae 570 sdpus bah water scald injuies in the UK
every year with projected teament costsunning into tens of
millions of pounds.

Preventing bath water scalds

Parents can minimise thésk of scalding fg closely
supevising bah-time, so thaa dild has no oppadunity to
turn on the hot tawhile their paent is distacted However,
the most dective saéty measws is the installgon of a
themostdic contiol device to egulae the béh water outlet
tempeesture to educe theisk of severe scaldingFor
deprived families, cost is the baer and ony the social
housing povider can dford to intoduce this.

Housing sector developments

The Housing Cqroration has ecaynised the neeaf an
effective solution to the hazdiof scalding within social
housing The evisedStheme Deelopment Standds, issued
in April 2003, induded a ne& recommendgon for geneal
needs housing under item 1.2.1.33a thloawater tgps to

bahs should hee a themostaically contiolled suppy.

Under item 1.2.1.59, housingrfthe elddry, the stéement
is dassed as an ‘essential' item and hagader aplication
which indicaes thaall hot water tgps should hae a
themostdically contiolled suppy.

TheSheme Deelopment Standdsset out the
Cormporation’s requiements andacommendgons for all
housing pojects thareceve Social Housing Gints. he
revised standals gply to all sthtemes subject to audit after
31 Maich 2003.

Legionella

Legionella bactdéa can causearnious illnesses in humans
with and without pneumonia kmm asLegionellosis Non-
fatal illnesses without pneumonia lnde Pontiac ever and
Lochgoilhead &ver, but the potentiall fatal form is
Legionnaire’s disease

The easondr stoing and distibuting water & high
tempeestures is to pavent the poliferation of legionella. At
tempeestures betveen 32C and 41C, lggionella bacten
multiply; legionella bactea maintainedtnomal human
body tempeeature of 37C have beendund to be the most
virulent.

Legionella bactdn ae killed piogressvely at
tempeatures dove 46'C. For example & sustained
tempestures aound 50C, legionella will be killed within
hours hut a sustained tempatures aound 60C this is
reduced to miates. e actual time tadn for all the
legionella to die dpends upon thevel of contamintion.

Further details bout legionella bacten, and the
recommend@ons for its contol, are in the curent HSE
Approved Code of Rictice and Guidance Document L8.

Control of water temperatures

Tempeeture is the peferred method of coniling legionella
bactera. Itis rcommended thaold weter is stoed belav
20°C and thacold tgps suppy water belav 20°C within two
minutes.

For hot water, the equirement is to starthe vater & 60°C
or ébove and ens@rthd the hot outlet can supplvater & or
above 50 C within one minite. (Larger kuildings usualy
have a ecirculating hot water loop; sub systems should
retum the vater & 50°C or dbove.) These hot ater delivery
tempestures mg be useful in someplicaions hut they are
too high br bahrooms. Br gppliances within barooms, the
dischage tempegtures should be bewen 37C and 48C
from the outlets.

An effective way of acieving these objectes is to sta
and distibute water & high tempegtures and use
themostdic mixing valves (TMVs) &, or \ery close to, the
point of use toeduce outlet tempatures.
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Thermostatic mixing valves

Themostdically contolled products ag available to contol
accuetely the tempeature of water for shavering, bahing
and hand-wshing These alves also maintain theg1set
tempeestures @en if the vater piessue varies when other
appliances ar usedInstalled and maintained cectly, they
can signifcantly reduce theisk of scalding in the home

Function

Hot and cold wter enteing the \alve is mixed to a
tempeesture pre-selectedypthe user or installefhis is
achieved automtcally by a themally sensitve metianism
within the \alve thd propottions the amount of hot and cold
water enteing to pooduce theequired Hend The mebanism
then automtcally compensges br ary varations in suppf
pressues or tempetures to maintain the prselected
tempeeture. In the @ent of cold veter suppy failure, the
themostdic mixing medanism will automacally shut
down the fow to prevent distaige of dangrously hot weter
—seeifures dove.

Main components

Thermostat A tempegture sensitie element Wich expands
or contacts dpending on the tempature of the veter
surounding it. When the thanostd senses a tempature
changg, it moves a piston Wich changes the popottion of hot
and cold veter being mied in the alve. This movement
endles the alve to emain sthle and to shut den in case of
cold or hot veter failure.

Piston Usually connected to the thmostd, the piston mees
bad and brth over the cold and hot pisrof the alve,
changng the popottion of hot and cold ater enteing the
valve dgending on the tempature of the veter.

Return spring When the thenostd expands it mges the
piston under itswn enegy and compesses thestum sping;
when the thenostd is dhilled, the themosta contiacts and
the letum sping pushes the piston dac

Temperature adjustment Most themostdic mixing valves
have a sparate tempegture adjustment (usuglbeneth a
lock shield cwoer). Typically, this can be adjusted thange
the position of the piston and tleéwre the popotion of hot
and cold veter enteing the alve.

TMV product certification scheme
Care nust be takn to select themostdic mixing valves tha
are suitdle for their intended use andypide adequie

Low Hot Pressure & High Cold Pressure High Hot Pressure & Low Cold Pressure
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protection fom scaldingTo ensue thd valves meet this
requirement, indpendent thid-paty cetification BuildCet
TMYV schemes hee been estdished
The recenty introduced BuildCarTMV2 Scheme ens@s
that valves br domestic prpeties meet theaguirements of
BS EN 1111 and/orBEN 1287 as wll as the aditional
requirements of the BuildCemTMV2 Scheme Valves
conforming to these Standds can maintain tempeture
stability at all times and will shut den satly in case of cold
water failure to potect the user &m scalding

If a themostdic mixing valve complies with the
requitements of D 08 (a Nimnal Health Sesice (NHS)
specifcation), BuildCet TMV3 approval is ganted
BuildCett TMV3 approved \alves can be used in nad water
installaions where the user is a lesbla member of the
household Wwo might not belale to react to a sudkn hang
in water tempesgture. In all cases, ask assessment should be
carried out to estalish the equirements of the ingiduals of
the household and itsfett upon theisk of scalding i hot
water. The corect BuildCet TMV2 or TMV3 goproved
valve can then be selecteat the desied gplication: bah,
bidet, shaver or wvashbasin.

Risk assessment

Known as the duty of ceyit is the esponsibility of the
person in haige of the popety to ensue thd all necessar
steps ae talen to pevent people using the home acility
from being injued In all ervironments, domestic
commecial or institutional, aisk assessment should be
carried out to estalish hav suscetible people & to the
dangers of scaldingWhen a peson has tadn all easonble
steps to ensue the sadty of those peopleving and vorking
in the emironment, the will have disharged their duty of
car. The corect \alve can then behosen ér the gplicaion
and to potect gainst the estdished level of risk.

Thermostatic mixer valve application table
Suggested best jctice is br TMVs to be installed in all
buildings even if thee ae no speci€ recommenddons or
requirements. Tie on exception to this vould be if aisk
assessment has cdued tha TMV control is unnecessgr
In some hilding types, lgislation and guidance stipuks
celtain types of alve and installons. The tdle on page 4
summaises the cuent situéion. However, in all cases the
relevant authaity or contiolling body should be consultedf
the paticular kuilding.



Environment Appliance IsaTMV: Valve type? Reference documents
required recommended  suggested
by legislation by legislation best
or authoritative or authoritative practice?
guidance? guidance?
Private dwelling Bath yes TMV2
Basin yes TMV2
Shower yes TMV2
Housing association Bath yes TMV2 Housing Corp Standard
dwelling Basin yes T™MV2 (1.2.1.33a)
Shower yes TMV2
Housing association Bath yes T™V2 Housing Corp Standard
dwelling for Basin yes TMV2 (1.2.1.58 and
the elderly Shower yes T™MV2 (1.2.1.59)
Hotel Bath yes TMV2 Guidance to the
Basin yes TMV2 Water Regulations (G18.5)
Shower yes TMV2
NHS nursing home Bath yes TMV3 NHS Health Guidance Note,
Basin yes TMV3 Care Standards Act 2000,
Shower yes TMV3 Care Homes Regulation 2001,
TMV3 D08
Private nursing home Bath yes TMV3 Guidance to the
Basin yes TMV3 Water Regulations (G18.6),
Shower yes TMV3 Care Standards Act 2000,
Care Homes Regulations 2001,
HSE Care Homes Guidance
Young persons’ Bath yes TMV3  DoH National Minimum Standards
care home Basin yes TMV3 Children’s homes Regulations,
Shower yes TMV3 Care Standards Act 2000,
Care Homes Regulations 2001,
HSE Care Homes Guidance
Schools, Basin yes T™MV2 Building Bulletin 87, 2nd edition,
including nursery Shower yes TMV2  The School Premises Regulations/
Bath yes, but 43°C max T™V2 National minimum care Standards
Section 25.8
Schools for Basin yes TMV3 Building Bulletin 87 2nd edition,
the severely disabled ~ Shower yes TMV3  The School Premises Regulations,
including nursery Bath yes, but 43°C max TMV3 if residential, Care Standards Act
NHS hospital Bath yes TMV3 NHS Health Guidance Note,
Basin yes TMV3 D08
Shower yes TMV3
Private hospital Bath yes TMV3 Guidance to the
Basin yes TMV3 Water Regulations (G18.6)
Shower yes TMV3

Housing Corp Standard Housing Corporation, Scheme
Development Standards, 5th Edition, Housing Corporation 2003.

D08 Model engineering specifications D 08 Thermostatic mixing
valves (healthcare premises), NHS Estates, 1997.

Building Bulletin 87 2nd edition School Building and Design Unit
Department for Education and Skills. Building Bulletin 87 2nd edition,
Guidelines for environmental design in schools. DfES 2003, London.

Guidance to the Water Regulations Department for Environment,
Food & Rural Affairs, Water Supply (Water Fittings) Regulations 1999
Guidance Document relating to Schedule 1: Fluid Categories and

Schedule 2: Requirements For Water Fittings. DEFRA 1999, London.

DoH National Minimum Standards Children’s homes
Regulations Department of Health, National Minimum Standards
Children’s homes Regulations

National minimum care Standards Section 25.8

NHS Health Guidance Note National Health Service Guidance note,
Safe hot water and surface temperatures

HSE Care Homes Guidance Health and Safety Executive, Health
and Safety in care homes, HSG 220, HSE 2001.

Care Standards Act 2000
Care Homes Regulations 2001

Children’s Home Regulations 2001



Common applications

Baths

The bah has the highestimber of gported fatal/sefous
scalding incidents. Safiater tempegtures ae essential.
Most accidents occur with theyng eldety or infirm either
getting into b#hs tha are initially too hot, or in topping up
with hot water.

Themostdic mixing valves can contl hot weter & a
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Pillar taps and concealed
under-bath TMV

pre-selected maxiom tempeature, typically 44°C hut
maximum 46 C, which allows for healoss in metal bths.
Tempeegture adjustment to suit inddual pieference is still
possilte. Some types of therostdic mixing valves can be
installed with &isting corventional t@s, othes can eplace
existing tgps — seeiflures belav.

Pillar taps with exposed under-bath TMV

Integrated bath and shower TMV tap

Basins
When washing people mg put their hands déctly into
running water without wvaiting for the maxinum water
tempeesture to be eaded When the hot ater reades full
tempeesture, scalding can occur withoutaming. As with
bahing, the young eldety and infrm are most arisk, ut
scalding can hapen to ayone

An underbasin themostdic mixing valve should be used
to contol the hot veter & ead outlet to a p-selected
tempesture, typically 41°C. The igures belev shav some
applications.

Other optionsdr basin veter tempegture contol which
meet the the TMV2 and TMV3 standarot shavn indude:
e Sequential thenostdic mixing valve with a single contl
(off — cold — mixed).

e Themostdic mixing valve with s@arate integral contols
for flow and tempeature adjustment.

e Sequential thenostdic tap with a single contl

(off — cold — mixed).

e Dual-contol themostdic tap with separate integral
contols for flow and tempeature adjustment.

g
ANZAT N

|
é*(_sgi

from exposed under-basin TMV

Dual-control tap with an accessible
concealed under basin TMV

b ;
=
-

Dual-control tap with exposed
under-basin TMV
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Shower controls

Shawvering with water thd is too hot can cause scaldidgy
sudden danges in tempeture, whether hotter or coldecan
also lead to injurthrough shok, slips anddils.

With themostdic shaver valves, uses can set their
preferred shavering tempeature. The \alve then esponds to
changes in vater pessue or tempeature to maintain the
selected tempaeture. In the @ent of loss of either hot or cold
water suppy, the themostdic shaver valve provides
automaic shut devn to reduce theisk of scalding

Single-control Dual-control TMV

sequential shower TMV

Some shaver valves hae push-bttons with vihich the user
can wver-ride the &ctory-set maxinum up to almost the full
hot water tempeature. The potentialisk of sut devices
must be takn into account dung the sk assessment and
valve selection. ie BuildCet TMV scheme ecommends
tha themostdic shaver mixing \alves be limited to
delivering water & a tempegture of 39C —43C.

Another option ér shaver weter tempeature contol
which meets theaguirements is a maral shever valve with
an undetbasin TMV to contol its hot suppl.

Manual shower valve with an under-basin TMV

Maximum outlet temperatures

The BuildCet TMV scheme ecommends theflowing
maximum hot vater tempegtures br use in all pemises:
46°C for bah fill but see notes belg

41°C for shavers;

41°C for washbasins;

38°C for bidets.

Tempeegtures should neer exceed 46C.

Notes:

46°C is the maximum temperature for water from the bath hot tap,
having regard in particular for the margin of error inherent in TMV2
valves and temperature loss in metal baths, especially in cold
bathrooms. It is not a safe bathing temperature for adults or children.
The British Burns Association recommends 37to 37.5°Cas a
comfortable bathing temperature for children.

In premises covered by the Care Standards Act 2000, the maximum
water outlet temperature is 43°C.

Installation, commissioning, maintenance

Installing commissioning and testing in-sitalves is ety
important. Unless these@redues ae caried out to the
marufactuer's instuctions and to all thestevant standats,
the piotection gven ky TMVs cannot be guanteed

Installation

Before installing the thenostdic valve, ensue thd its
specifcation is gpropriate: for example flowrates, pessues
and water tempeagtures nust be within the limits stad by the
marufactuer.

Most valves can be installed inyanrientdion provided
the hot and cold suppliessactonnected to thepropriate
inlets. Since thealves contain tempeture sensitre
components, soldielg near the mainalve bogy must be
avoided

TMV2 themostdic mixing valves nust be tested once a
year to bied their perbrmance has nohanged from the
time of installdion. To facilitate these tests, isdiag valves
must be installed on the hot and cold supplies leading up to
thealve. The isolding valves and the tharostdic mixing
valve itself nust be itted in sut a way tha testing angif
requited sevicing, can be cared out without major
renovation works.

Depending on the design, ée€MV will have different
spaceequirementsdr installdion. Owing to equired



flowrates, a alve gproved for low pressue ma be
significantly larger than onegproved for high pessue; this
is paticularly true for bahs aving to the highlbwrates
required Ched the inbrmation supplied with the TMVdr
spaceequirements.

Position TMV and isolating valves:

here ... but not here ...

Inside a vanity unit Under floorboards

Behind a bath panel In vanity kickspaces

Behind a pedestal Behind tiled walls or other
permanent enclosures

In an accessible service duct  Ininaccessible ceiling voids and lofts

Itis stiongly recommended théull-bore stainers ae
installed on the hot and cold inlets tey@nt déoris enteing
the walve and causing damgato the intemal components. As
with isolaing valves and TMVs, sainess should be lodad
with easy accessf sewricing. Some TMVs incqrorate
isolating valves and full-boe stainess in their design.

Ead outlet should betted with its avn TMV with
pipework from the \alve no longr than 2 m. fie length limit
is pat of the curent guidance on thegvention and contr
of legionella. In adlition, the length of anspur to a TMY
from a hot veter recirculaion system, should nokeeed 5 m.

Although it ma be plysically possilte to use one TMV to
contol the tempeature of the hot ater suppy to all the
appliances in an elhased spagesut as a blaroom, this is
not recommended because :

e pipawork runs fom the TMV to the outletsould
probably exceed the 2 m limit;
e the TMV2 guidanceiges maxinum tempegtures br

ead gopliance; br a bah, itis 46 C and br a basin 47C;

if one TMV is used to suppboth, either the lih would be

too cold or the basin too hot.

Commissioning TMVs

First, hhed the bllowing:

e The design@on of the themostdic mixing valve madches
the gplicaion.

e The suppy pressues ae within the alve’s opeating
rance.

e The suppf tempeatures ae within the walve’s opeeting
range.

e |solating valves and stiness ae provided

If all these conditions armmet, adjust the temaure setting
accoding to the manfactuer’s instuctions.

How to test opeating temperatur es

e Take tempeature readings tthe nomal flowrate after
allowing about a mimite for the system to dbdise.

e The sensing paof the themometer pobe nust be fuly
submeged in the vater thd is to be tested

e Any TMV that has been adjusted orgeed nust be
recommissioned anéitested in accdance with the
marufactuer’s instuctions.

Maintaining the TMV

TMV2 valves should be tested arally against the aginal

performance esults using theoflowing perbrmance beds:

e Measue the mixed water tempegture.

e Cary out the colddilsak shut-oftest by isolaing the
cold water suppy to the TMV Wait for five seconds; if
water is still lowing, ched tha the tempeature is
belov 46°C.

e Ifthere is no signitant dhange to the set outlet
tempeesture (2C or less bange from the oiginal settings)
and the dilsak shut-ofis functioning the alve is
working correctly and no futher sevice work is required

If the outlet vater tempegture has dfted from its set point
by more than 2C or if the filsake function does notavk, a
full sevice and ecommissioning of thealve is equired; see
the manifactuer’s instuctions on seficing the TMV.

Maximum/minimum inlet temperature

To function atheir optirum, themostaic mixing valves
require thd the tempeature of the hot ater supplied to the
valve is higher than the set neit weter outlet tempeture;
(ched the mamfactuer’s speciication for the eact
tempeesture difference). his is to enswg thd the \alve will
shut dovn the hot supplif the cold vater were to fail.

Maximum/minimum working pressure

Most TMVs ae designed and testaat fise with high and
low pressue water supplies and will hee been thi-paty
tested to ensercompliance with the BuildCEFMV2
scheme A TMV that is goproved for low pressue can be
used vihere d/namic pessues ae in the ange of 0.2 to 1 bar;
one thais gpproved for high pessues can be usedhere
dynamic pessues ae in the ange of 1 to 5 barand a alve
which is goproved for both high and le pressues can be
used br high and lav pressues in theange of 0.2 to 5 bar
Use the thle belav to select the coect \alve.

Supply pressure Correctvalve
Cold water Hot water

Low (0.1-1 bar) Low (0.1-1 bar) EN 1287 (LP)
Low (0.1-1 bar) High (0.5-5 bar) EN 1287 (LP)
High (0.5-5 bar) Low (0.1-1 bar) EN 1287 (LP)
High (0.5-5 bar) High (0.5-5 bar) EN1111(HP)
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