WD 03/ 052328 PCT/ GB02/ 05775 -1 A HEATI NG APPLI ANCE The present invention
relates to a heating appliance. In particular, the invention relates to 5
a donest iwooonbiszed heat and power (DCHP) unit. Such DCHPPpamicmn2iosné been
proposed which incorporate a Stirling engine connected to an alternator
to generate electricity. The heat 10 proqoduced by the engi ne which woul d
otherwi se be wasted is used to heat watler feeding the donestic water and
central heating systens, and therefore hegcQq val uabl e product of the
DCHP system It has been sho L ﬁﬁigﬁ%urable econonmics 15 are
achieved for the unit when the Stirling engine/alternator is sized to
generate approximately 1kWof electricity, At this level, however, only
appr oxi mat el y 5kW BRehREESARE| 1BBeRE &R dBBLaWRP choi @ PE@bsPHntial Iy bel ow a
typi cal domestjg1hgatel 0adnobar2@chiDagXCers hveRkYén! pebhdes to supply the
renalnlng heat,” so that the DCHP unit can conpete engctLvely with the
current 8peci #i éaleshicr casheaefchesr| apd BOYSrsipPpliBheltaFy gas burner is
required. It is desirable for both burners to discharge into a common

flue, so that they can both heat the donestic water SHEEky’ and so that
only a single flueSueBnRelPi BR1ES DEFe PBERsPEEROGBHI UAFEr equired. 30

However, undefintBesereteCHNBLERCERg thgiHsecehnacteapabaka fan for each,,
burner can cause problens if one of the fans is-no% rgnn%ng. Under these
ci rcunmst ances21hefngherchA BeNEERERISHREKT L RtbYigh The hea

10 produced by the engine which would otherwise be

wasted is used to heat water feeding the domestic
water and central heating systems, and therefore
becomes a valuable product of the DCH? system. It
has been shown that the most favourable economics

15 are achieved for the unit when the Stirling
engine/alternator is sized to generate approximately
1kW of electricity. At this level, however, only
approximateiy 5kW of heat will be provided, which is
substantially below a typical domestic heat load of

20 in excess of 20kW.

In order to supply the remaining heat, so that
the DCHP unit can compete effectively with the
current spécification of domestic boiler, a

25 supplementary gas bufner is required. It is
desirable for both burners to discharge'into a
common flue, so that they can both heat the domestic
water supply, and so that only a single flue
connection to ‘the outside world is required.

30 However, under these circumstances, the use of a
separate fan for eacﬁgburner can cause problems if
one of the fans is..not running. Under these
circumstances, hoé gas can be forced back through
the unlit burner and its associated gas train

35 thereby damaging the components and filling the unit



the unlit burner and its associated gas train 35 thereby danmagi ng the

conponents and filling the unit WD 03/052328 PCT/ GB02/ 05775

-2 with

conmbust i owopsosalet s. One way of avoiding this is disclos@dTiGBoews778€ar !l i er
copendi ng Application GB 0124985.3 in which the reverse flow of hot gases

through a burner is detected, and renedial

action is 5 taken by starting

the fan of the unlit burner. The present invention provides an alternative

solution which avoids the efficiency |osses involved with th

parasitic

power consunpt’itbh 6PMRNSEdARt PERAPCEEn ahlBe yﬁgooﬁhévgégépgétgégling
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passing additional cold air through the heating

system.

According to a first as?ect of fﬁe present
invention a heating appliance comprises first and
second burners, a supply of'air, a splitter wvalve
for splitting the supply of air into a stream
feeding the first burner and a stream feeding the
second burnér, means for feeding combustible fuel to
mix with the air and a controller for controlling
the combustible fuel flow and the proportion of the
air fed to each burner depending on the appliance

requirements.

As this arrangement uses a single fan and a
splitter valve to split the air flow between the two
burners, there is never any prospect of‘hot
combustion gasses from one burner flowing back
through the other burner. Further, there is a cost
saving associated with running the two burners from

a single fan.

The invention only requires a single fan and
therefore provides a saving in-overall cost, and

requires less space than a dual fan arrangement.

here is a (F‘?O%ty savl ng



The invention only requires a single fan and therefore provides a saving
in-overall cost, and requires |ess space than a dual fan arrangenent. 35
WO 03/ 0528033@2B2EB02/ 05775 -3 The invention has appli catPcarGBlReyond a
DCHP system and can be used for any appliance having two pre-m xed
burners requiring nodul ating control of _ the heat input to-two separate
heating circuits. 5 This wll generally:%e a wet heating appl i ance, such

as a water-based donestic boi, l er feedlng. gonest c ntrz% ?eating and/ or
a hot water systemlPButP¥8Hdo eliadl PRPAPHPY PB°a ¥ ng gFem based on

ot her worki ngst{/kukfls ahar caxlamal @s@tlr fOE ahk) apj;bﬂ)J_Ahber hatvimgl ywot he

appl iance could be a catering | i,ance, ﬁ E g E % ger gril
where upper BR&-Té%eF BHFH§F§ FFHBl§FHﬂIP8 Bofst99i P8R 8 cooki ng
space. 15 Cnetﬁesﬁb9t|hhﬁutstbotﬂbOEEQQratﬁlNeaglﬁbaﬁEEEultB whi ch the fuel
and air are m xed upstream o so.that the sglitter

f
val ve spPits ThA& Wﬂ%édgﬁﬁéFaéﬁﬁ Q?rgtW@%ﬁ&egﬁéﬁgaﬁp8}93H§§WEﬁPC has the

advant age thagsi b QahérLQQBbﬁeao&e%tmglBo2®esuﬁab¢10§ fiuelomesadwever, in
this case, the sglitter val ve gzs to |nar afet%é‘l eV|c requiring

ext ensi ve desFERTARd BEALIFPcENFORT it 8F58g%8§d§ St6Mhe Va0l & close

conpl etely andqnégyydapgl kbe@the&eahglBybhemgaasedpphyomhamn. Ther ef or e,
25 preferably, neans conbui%ibLe fuel.hi positioned to feed
é

the fuel to tW@r§ﬁP9tfg&ﬂﬁsstﬁ8§n§xaﬂ8 sfréaftFof* splitter valve. The

arrangenent Alternatively, the appliance could be a catering
appliance, such as a pizza/burger grill where upper
and lower burners fire simultaneously into the same

cooking space.

15 One possibility is to provide a mixing chamber
in which the fuel and air are mixed upstream of the
splitter valve, so that the splitter valve splits
the mixed fuel and air 'stream. Such an arrangement
has the advantage that it only requires a single

20 supply of fuel. However, in this case, the splitter
valve has to be a primary safety device requiring
extensive design and certification. It also needs
to be able to close completely and provide a perfect
seal in thé gas supply chain. Therefore,

25 preferably, means for feeding combustible fuel is
positioned to feed the fuel to the split:air streams
downstream of the splitter valve. The arrangement
also allows full control of the air/fuel mixture to
each burner as it allows the air/fuel ratio to be

30 set separately for each burner. Under these
circumstances, the valve only needs to be designed
to handle the air flow, and is able to tolerate a
degree of leakage without allowing unwanted fuel
into an unlit burner. 1In practice, a hole is

35 provided in a vane of the splitter valve to allow a



also allows full control of the air/fuel m xture to each burner as it
allows the air/fuel ratio to be 30 set separately for each burner. Under
these ciwouwamssexes, the val ve only needs to be desi gnedPCTaGHBoans176 t he
air flow, and is able to tolerate a degree of |eakage w thout all ow ng
unwanted fuel into an unlit burner. In practice, a hole is 35 provided in
a vane of the splitter valve to allow a WO 03/ 052328 PCT/ GB02/ 05775 -4

bleed flow in addition tqo any flow of air past th vane. This _ensures that
an inactive bRtRef f%owadgqéggéF§°9eﬁPiPﬁye%igﬁdoghéﬁé P&s otgﬁild up of

conbusti bl e ggsas.at TARY Raisikewi than theihuenere bukheaddistion, this air
fl ow prevents the accumul atiqon  of coad gsation on %helggrnerfsurfaces as
it cools. ThedeAvekeilgnveatidrtrdury |§ g5 ir€able P38 BEHB systemin
which the StiebhBasengilee gaeedi aeSany pOibur perhiandhe decowrd.burner is

arranged to heat a ,water heater .to_generate the necessar eat. to provide
the typieal déRedtifdthery 8ad. 2By fgﬁﬁuPéFWﬁ&t?hg%SUFESP%PﬁS%%PHESe

burners, a fublk cbaageselibeabnr eaei bemests statfabessatsi 4fti edoland the 15
flexibility of the systemcan be greatly enhanced. The splitter valve may
be any type of valve suitable for controllably splitting two gaseous
flows. In its sinphestnfienmiohhessphictienlualyeappli@ablid ap wal ve.

Alternatively, the first aspeﬁp gfﬁ%he Lnﬁention ma %% %efige% as a .
met hod of conPFHPI PNGTER fielPACh bkt SFTLdDFi FOOLARA *S8E3FE 0dr ners, the
25 met hed conpiirseRy SpPd Gt iskgoadsbugheraiis aupphyedntte heat a

water heater to generate the necessary heat to
provide the typical domestic heat load. By
‘modulating the output from these burnérs, a full
range of heat requirements can be satisfied, and the

15 flexibility of the system can be greatly enhanced.

The splitter valve may be any type of valve
suitable for controllably splitting two gaseous
. flows. In its simplest form, the splitter valve is

20 a flap valve.

Alternatively, the first aspect of the
invention may be defined as a method of contreclling
a fuel/air-mixture to first and second burners, the
25 method comprising splitting a single air supply into
a first stream feeding the first burner and a second
stream feeding the second burner, feeding
combustible fuel to mix with the air and controlling
the proportion of the mixed flow fed to each burner

30 depending on the appliance requirements.

This control is preferably carried out by
controlling the speed of the fan and the position of
the splitter valve. This represents a simple way of

35 controlling the flow requiring minimal components.



a first streamfeeding the first burner and a second streamfeeding the
second burner, feeding conbustible fuel to mx wth the air and

control | iwg o3tobas29r oportion of the m xed flow fed to eachPoorGem/0305
depending on the appliance requirenents. This control is preferably carried
out by controlling the speed of the fan_and the position of the splitter
val ve. This represents a sinple way of 3§‘controlling the flow requiring

m ni mal components. WO 03/052328 PCT/ GB02/ 05775 -5 Further, the fue
requirenents Guntherwdhsuivels resinseedds & &8s ddép 1%. An exanpl e

of the inventiQR Wd st dieqd 3 rideed Wi.th reference to the
acconpanying drawings, in which: Fig. 1 is a schematic showing a gas train
| ayout which. does not forma part of the present 10 invention; Fig. 2 is a

schemati c di agram showngA d idSttheeXaing iofn tha Ipresende i nvention; 15
Fig. 3 is a schematic diagramsimlar to Fig. 2 showng a second exanple

of the pPesentdassrdmabiithhi@isrgnas it Fh&GaaiReyi M ar to Fig. 1

showing 20 thgLa%dd,aiih ehitde Fig. 3 exanple. The arrangement shown in
Fig. 1 conprises a urner 2 to supply heat to the head of a Stirling
engine. Gas for the burner is supplied fromgas 25 supply line 4 which is

fed to a multi-funagiigpnal iLentydHdmerti (Stareneld d0Gs=eim es direct
burner ignition contrQIIeQ}. The mu ti-functionigq:sl1
layout which does not form a part o e present

10 invention;

Fig. 2 is a schematic diagram showing a first

example of the present invention;

15 Fig. 3 is a schematic diagram similar to Fig. 2
showing a second example of the present invention;

and

Fig. 4 is a schematic similar to Fig. 1 showing

20 the gas train of the Fig. 3 example.

The arrangement shown in Fig. 1 comprises a
burner 2 to supply heat to the head of a Stirling
engine. Gés for the burner is supplied from gas

25 supply line 4 which is fed to a multi-functional
controller 5 (Honeywell 1000 series difept burner
ignition controller). The multi-function gas
control regulates the pressure of the gas that is
fed to the mixing system to that of the inlet air

30 stream (ambient), using a standard pressure governor
and a zero gas governor. It also incorporates a
dual solenoid safety shut-off valve, manual flow
control valve, and control circuitry. This
regulated gas supply is fed to a mixer, consisting

35 of a variable speed DC fan 8, drawing air stream 7



control regulates the pressure of the gas that is fed to the m xing system
to that of the inlet air 30 stream (anbient), using a standard pressure
gover nor wend/os32zer o gas governor. It also incorporates aPCauGH28817€Nn0iI d
safety shut-off valve, nmanual flow control valve, and control circuitry.
This regul ated gas supply is fed to a m xer, consisting 35 of a variable
speed DC fan 8, drawing air stream 7 WO 03/ 052328 PCT/ GB02/ 05775 -6 into a

venturi 9. The rate at which the gas is entrained into the air streamis
dependent on tR&EC Bl F@ntard & t AESgaatEendd f”ﬁ‘éc\%eﬁ'b&rig.asB)}Sadj usting the
gas flow fromd e MalkVe intlde teer a6t s@aadi [ sb depleneledan obe taehi eved.

Varying the speed of the DC fan can then be used.to increase t.he m xture
flow rate. THaoyagaiier ofatthe Was 1B omdil it éﬁeﬁ%&r&t' t Y aﬁﬁélgé:fmlgevel over

an operating raR0gaaf flicxt unenf kow vkakes, tald ewrngdthgafsamizpeed al one to

be' used to 10 nodul ate the operation of the burner(s).., A ar bur ner
control | & is gt §e& £& EGhedIe Y- he VLI GGt %@}ﬁ 5‘&3%% lesjr%ﬁlgr .%tce}hi s
controller pr@wndesn ¢oRh e @fscldhed gmidrieenseoft hieharilpurer flamd al so

detects the presence of a flame at the hyrner 15 .allaow ng the. flow of gas
to be shut - of &t t hdbel &l‘f‘@:a%ﬁoﬁla&lﬁewé;iﬁ ﬁ’&uim?ﬁé’&.al‘ﬁﬁéigfl}p%lhf of fue?'

and air to the suppl eRRRNAGYeDWMNSbekAting demgecalf tixthate ddsori bed in
relation 20 to the Stirling engine 1. This arran emént, conprises a gas

supply |ine 4X@é®fon 2ld FHED I ver 23 SESTOWR 1E85ar-& 8 BEFS 1 for
clarity)oa mMubddcn1f4RC thHandlpG@tilod lofr 34, badpwrner) .Com rsaidaatateai r

burner controller is provided to control the
actuation of the burner. This controller provides
control of the ignition of the~burnei, and also
detects the presence of a flame at the burner

15 allowing the flow of gas to be shut-off if the flame

should be extinguished.

The sdpply of fuel and air to the supplementary
burner 12 is identical to that described in relation
20 to the Stirling engine 1. This arrangement
comprises a gas supply line 4 common to the burner 2
(shown separately in Fig. 1 for clarity) a multi-
functional_controller 5A, a burner controller, air

supply 7A, fan 8A and venturi 9A.

25
In use, the supply of gas and air'tp the
Stirling engine burner 2 and the supplementary
burner 12 are controlled independently according to
the domestic demand for heat. If the domestic
30 requirement is for more heat than can be provided by

the Stirling engine burner 2, the supplementary
burner 12 is activated to supply this additional

requirement.

35 A first arrangement according to the present



supply 7A, fan 8A and venturi 9A. 25 In use, the supply of gas and air to
the Stirling engine burner 2 and the supplenentary burner 12 are

cont rol | ewoica@ssesndent |y according to the donestic denmanacCiraBoest’s | f the
domestic 30 requirenent is for nore heat than can be provided by the
Stirling engine burner 2, the suppl errentiry burner 12 is activated to
supply this additional requirement. 35 A first arrangement according to
the present WO 03/052328 PCT/ G02/05775 -7 invention wll nqw be described
with referencénventiiop willTpevshs Iqeri?ré?@dlné’ b FHEREFDY %A first 5
heater 14 in qﬂir%n@e_r simlar to that described above. The heat is
transferred to the head by a systemof fins 3 as disclosed in our earlier
co- pending application no. 0020012. 10 The arrangenent in Fig. '2 has a

wat er heater 15 Whireh diSi ArirRnasdir@ heals acsiedy bysta edinestt by virtue of
second burner 17 (simlar to the supplenentary burner 12 . of Fig 1).
Exhaust dases heatelexdelied MR Fitid afg torfhg c?fﬁfb%ﬂ%esdsupply line 19

i s provided fofpodeot hqhe Hddisti sl4 ik reacert thy iy nes=sd Hhis gas flowis
controlled by a single rru_lti-functi,ona}LI val.ve 20 which functions in a
simlar way tetHeREMANs fums iPRdlBaY S Tt e?‘arrédl?% Wth respect to

Fig. 1. The byde{i fPHIPl iR A Hd i . on

10 The arrangement in Fig. 2 has a water heater 15
which is arranged to heat a water stream 16 by
virtue of second burner 17 {(similar to the
supplementary burner 12 of Fig. 1). Exhaust gases
are expelled through flue 18. '

15

A common gas supply line 19 is provided for
both the first 14 and second 17 burners. This gas
flow is controlled by a single multi-functional
valve 20 which functions in a similar way to the

20 multi-functional valve 5 referred to with respect to
Fig. 1. The burner controls controlling ignition
and flame detection of the burner may be
incorporated into a mul;i—functional controller.
Gas leaviné the multi-functional valve 20 enters a

25 mixing chamber in the form of a venturi manifold 21
and is mixed with an air stream driven'by fan (not
shown). The arrangement of fuel and air supply
described thus far is similar to that shown with
reference to Fig. 1.

30

The gas and air mixture is now supplied to a
splitter valve 23 in which one inlet 24 leads to a
first burner outlet 25 and a second burner outlet
26. The splitter valve 23 has a single valve

35 element, the position of which determines the ratio



and flame detection of the burner may be incorporated into a

mul ti-functional controller. Gas |eaving the nulti-functional valve 20
enters a wWRIsfos262h1g chanber in the formof a venturi nani PoTGELOSHA i
m xed with an air streamdriven by fan (not shown). The arrangenent of
fuel and air supply described thus far is simlar to that shown with
reference to Fig. 1. 30 The gas and ai r~Bixture is now supplied to a

splitter valve 23 in which one inlet 24 leads tqQ a fjirst_burner outlet 25
and a second MU idre citneam 5. thhel iR t%%rwhﬂaﬂq'velszs‘%?fi £ Yi%igl e val ve 35

el ement, the positdam O&fs v che defies nidias: Hhe drdioc WE 081 §52328
PCT/ GB02/ 05775 -8 of the streamin the inlet_24 which is fed to the two
outl ets 25, 26.eaHe qwlikat vis sprnimtobked IRy @ f LA bR | ‘ﬁ%l%nt roll ed by

a flap valve 27, which i rat@t@ble aboytoan axis @8sidien pesithen of the 5
flap val ve 27 WIMH%F}SEW by the multi-functional p% troller, and is

driven td® t hatfirmivabre 2brvikkmIet Y SR ot oiC WL f r om t he

donestic heating ciscidt, fAusis 10-theough the: $ositngnengdne cool er 31,
renoving heat to maintain the required internal Stirling engine

tenperat ure digfanekRi PY TheeFURITA T ni xture fed to the Stirling engine
15 1 flows around a cowing 29 enclosing the burner arrangenent and is
hence heated by the hot gas stream/leavjng the burner. The f&(vpgust gas

which has given ugiame BYOTtEhheIIEB-IRNFHCIH gt veuit £

10 through the Stirling engine cooler 31, removing heat
to maintain the required internal Stirling engine

temperature differential.

The fuel/air mixture fed to the Stirling engine

15 1 flows around a cowling 29 encloéing the burner
arrangement and is hence heated by the hot gas
stream leaving the burner. The exhaust gas which
has given up some of its heat to the incoming
mixture leaves the cowling through manifold 30 and

20 enters the water heater 15 where it comes into
contact with the water stream 16 which has already
picked up some heat from the Stirling engine cooler
31 so as to preheat the water stream 16 upstream of
the second burner 17. The second burner 17 is fired

25 to provide supplementary heating to the water stream
16 if required. The exhaust gas from fhg first
burner 14 then mixes with the exhaust gas from the
second burner 17, and the combined gases flow across
a further stage of condensing heat exchanger

30 pipework in a separate chamber within the water
heater 15. The combined gas stream then leaves the
water heater 15 through flue 18. This removes the
need for a separate flue for the first burner as
required by Fig. 1.

35



m xture | eaves the cowing through manifold 30 and 20 enters the water
heater 15 where it cones into contact with the water stream 16 whi ch has
al ready wDokesk3ep some heat fromthe Stirling engi ne coolPer/GE20SU5as to
preheat the water stream 16 upstream of the second burner 17. The second
burner 17 is fired 25 to provide suppl ensntary heating to the water stream
16 if required. The exhaust gas fromthe“first burner 14 then m xes with
t he exhaust gas fromthe second burner 17, and the conbj ned%%ases fl ow
across a further sta3RCHRd cHRRMETHT et FCHETRRTE 36 b peliork in a

separat e chanhereyédthi tntder e efs dieaherid SFidghes condiaed gas streamthen
| eaves the water heater 15 through flue 18. This renoves the need for a
separate flue for the first burner as required by Fig. 1. 35 WD 03/ 052328

PCT/ GB02/ 05775 -9 ¥y seg0da arda@esenf mdkccanslaneet s dhe ttiee: present
invention is shown in Fig. 3 and 4, In, thg arcﬁ]atqgenent nost conponents
are the 5 san®®B® 3HoSROSPOWCTH H 1D anPiPhe-Tant®™Sonponent s have been

i ndi cat ed wit heddysoseries REFENeaee Mdbcatsd wiheh nethe shfid er ence bet ween
Figs. 2 and Figs. 3 1'0 and 4 is that, in Figs. 3 and 4, the air flow from
the variabl e SPEERFERC?PUBSI3ESsplit by an air flow splitter valve 27
before the gas is added. Therefore, two gas supply lines 19 are required,

S e g O L e ria bt "t PP IONEL AL YELY o 205 15 LHET RLPN §ach gas

‘ 10 and 4 is that, in Figs. 3 and 4, the air flow from
the variable speed DC fan 22 is split by an air flow
splitter valve 27 before the gas is added. "
Therefore, two gas supply lines 19 are required,
each being controlled by its own governor/valve 20,

15 whereupon each gas supply is mixed with one of the

air flow streams in Venturis 21 speed of the fan 22,
the position of the splitter valve 27' and the
governors/&alves 20' are controlled by the multi-

function controller.
20



air flow streans in Venturis 21 speed of the fan 22, the position of the
splitter valve 27" and the governors/valves 20' are controlled by the

mul ti- fuwetiseseseontrol ler. 20 WO 03/ 052328 PCT/ GB02/ 0577 PCT/GEI2/ 081781 M5 1.
A heating appliance conprising first and second burners, a supply of air,
a splitter valve for 5 splitting the supply of air into a stream feeding
the first burner and a stream feeding t‘hﬁo'second burner, nmeans for feeding
combustible fuel to mx wth the air and a controller for controlling the
conbusti bl e fUSAIMSw and the proportion of the air 10 fed to each burner
depending on the appliance requirements. 2. A heating appliance according
to claim1, wherein the nmeans for feeding conbustible fuel is 15

positioned to Feed AHeedihg taPRHEARGR | COBRF LIRS ahkr SHOMMIt FREMRDF t he

splitter valve,, 3,c4 heatd phf ance, agcos i et Oyl @enFdr Wherein the
means for feeg?l'rl\g %onbust%lgﬁg%ffuel i's 20 f))%si tioned to feeﬁ,fuel to the

air stream upstpbbrting the sppplyerf \alvelno AnshppiPaheeddeording to

any precedi ng gl ai g whereifet hengph i §t feaat¥8aisgachéapeyahye. 25 5. A
donestic conbi ned heat and power system incorporati n‘g an aprgl i ance
r

according to apyruoee, oheanhel pF eEeRHI CTAAES L+t hetetohPriting a
Stirling engipe.yhigh s -hegsed bynthg1fefstobucdgEranting the

combustible fuel flow and the proportion of the air

10 fed to each burner depending on the appliance
requirements.
2. A heating appliance according to claim 1,

wherein the means for feeding combustible fuel is
15 positioned to feed the fuel to the split alr streams

downstream of the splitter valve.

3. A heating appliance according to claim 1,
wherein the means for feeding combustible fuel is
20 positioned to feed fuel to the air stream upstream

of the splitter valve.

4. An appliance according to any preceding claim

wherein the splitter valve is a flap valve.

25
5. A domestic combined heat and power system
incorporating an appliance according to any one of
the preceding claims, further comprising a Stirling
engine which is heated by the first burner and a

30 water heater which is heated by the second burner.

6. A system according to claim 5, further
comprising an exhaust gas duct passing from the
Stirling engine in contact with a combustible gas

35 inlet into the burner to preheat the combustible gas



30 water heater which is heated by the second burner. 6. A system
according to claim5, further conprising an exhaust gas duct passing from
the Stirworg/os3gsne in contact with a conbusti bl e gas 35PCalGR02i05176 t he
burner to preheat the conbustible gas WO 03/ 052328 PCT/ GB02/ 05775 -11
entering the burner and subsequently cog&acting wat er upstream of the

wat er heater to preheat this water. A nethod of controlling a

fuel/air mxture to st ,and second b npri si ng
splitting a s?ﬁ&?élgﬂrtéﬁpﬁp§neﬁt8n F %E?nggl EEEQQQl%%he first burner
and a second shteanmupeedicag EheheewamérbheaeBr t@e@mn@eeenw@sﬁlble fuel to
mx 10 with the air and controlling the proportion of the mxed flow fed

to each burneWaagﬁendlng on the burner requirenents. 8. A nethod as
claimed in claim7, mhereln the 15 combustible fuel is fed to the first and

second aiL.r strea gﬁ%ﬁ; %nkg%gfh &ER WEGEQ/EQe Hﬁgiuﬁgr%%ns 9. A

nmet hod aécordlng t erein thea supply is driven
by a fan, andfiigstsphid skyoadsphlirnees, vaheemeth@dn@DMNIu&me|S|ng

controlling t he_speed of the fan and (o] h lLitter valve to
control the pPQ&&EEF&ﬁ 6t SERGLEnY %P%w géktogeggﬁsgugggg o

feeding the first burner and a second stream feedlng

the second burner, feeding combustible fuel to mix
10 with the air and controlling the proportion of the

mixed flow fed to each burner depending on the

burner requirements.

8. A method as claimed in claim 7, wherein the
15 combustible fuel is fed to the first and second air

streams downstream of the split into the two

streams.
9. A method according to claim 7 or claim 8,
20 wherein the air supply is driven by a fan, and is

split by a splitter valve, the method comprising
controlling the speed of the fan and the position of
the splitter valve to control the proportion of the
mixed flow_fed to each burner.
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