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[0002] An air preheater, often referred to as a rotary air preheater, transfers heat from
a hot gas stream such as, for example, flue gas leaving a boiler, to one or more colder gas
streams such as, for example, a combustion air stream entering the boiler. Heat is transferred
from the hot gas stream to the colder gas stream(s) through a regenerative heat transfer
surface in a rotor of the air preheater, which turns continuously through both the hot and
colder gas streams. Hereinafter, the hot gas stream shall be referred to as the flue gas stream
while the colder gas stream(s) shall be referred to as the combustion air stream(s) or air
stream(s).

[0003] The rotor, which is packed with the regenerative heat transfer surface, is
divided into compartments by a number of radially extending plates referred to as partition
walls or diaphragms. The compartments hold baskets in which the regenerative heat transfer
surface is contained.

[0004] The air preheater rotor is further divided into a flue gas passage and one or
more air passages by sector plates. From a temperature standpoint, the air preheater may also
be considered as being divided into descriptive regions commonly referred to as hot and cold
ends. For a conventional rotary air preheater, the hot end region describes all stationary and
rotating components in general proximity to the axial end where the hot flue gas enters the air
preheater. The cold end refers to the general region at the axial end opposite the hot end,
where the cold combustion air enters the air preheater. In a typical installed rotary air
preheater, rigid or flexible radial seals are mounted at the hot and cold end edges of the rotor
diaphragms and in close proximity to their respective hot and cold end sector plates. The

radial seals help to minimize the leakage of air to the flue gas stream, as well leakage
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detection of this sensing surface enables the sector plate drive system to position the sector
plate closely to the edges of the hot end radial seals. In this way, hot end radial seal leakage

can be minimized.



[ 0007] Over the long term repeated contact with the rotor sensing surface
eventually leads to failure of the limt switches or wear of the sensor
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device and the pressure within the duct. The oufput of the first sensor is
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remotely from the sensing device and receive static pressure signals from a plurality of
pressure taps. The plurality of pressure taps include a first pressure tap disposed in an
external air conduit carrying compressed air from a compressed air source to the sensing
device. A second pressure tap is disposed on the compressed air conduit of the sensing
device in proximity to a point at which the jet is output onto the flange. A third pressure tap
is disposed on a wall of a duct for measuring an internal duct pressure.

[0010] In one embodiment, the sensing device further includes a temperature sensor
disposed in proximity to the first pressure tap. The output of the first pressure tap is provided
to the second sensor. The output of the temperature sensor and the second sensor are
provided to a controller for calculating a compressed air flow rate. The output of the second
pressure tap and the third pressure tap are provided to the first sensor. The first sensor senses
a difference in pressure between the compressed air within the air conduit of the sensing

device and the pressure within the duct. The output of the first sensor is provided to the



controller for calculating a position of the rotor based upon a difference
in pressure between the conpressed air within the conpressed air conduit of
t he sensiwgQdevise®3and the pressure within the duct. [O@tIjuspoione+260
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par ti culsafe @@ﬁﬁfgr@e%e, measuring a second pressure at a point outside the sensing device,
and determining a distance between the flange and at least one of a plurality of sector plates
of the rotary air preheater. The distance between the sector plate and the flange is determined
by a difference in the first pressure measurement and the second pressure measurement.
[0013] It should be appreciated that the above described and other features are
exemplified by the following figures and detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Referring now to the figures, which are exemplary embodiments, and wherein
the like elements are numbered alike:

[0015] FIG. 1 is a partially cut-away perspective view of an air preheater that is
modified according to one particular embodiment;

[0016] FIG. 2 is a schematic plan view of one embodiment of the air preheater of
FIG. 1 illustrating non-contact position sensors;

[0017] FIG. 3 is a partial detail elevational view of the portion of FIG. 2 labeled
“Detail 3” illustrating one embodiment of the non-contact position sensor; and

[0018] FIG. 4 is partial detailed view of the non-contact sensor of FIG. 2.

[0019] FIG. 4A is an enlarged view of a portion of FIG. 4.



[0016]FIG 2 is a schematic plan view of one enbodinent of the air

preheater of FIG 1 illustrating non-contact position sensors; [0017]FIG 3
i s a partwalodeaBas el evational view of the portion of PFC&us2oiababed
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di r ect hest from the flue gas to the combustion aif. Rotation of rotor 14 1s 1ndlcatedqby an arrow 18.
While arrow 18 points in a clockwise direction in FIG. 1, it is contemplated that rotor 14 may
rotate in a counterclockwise direction.
[0021] From a temperature standpoint, the air preheater 10 may be considered as
being divided into descriptive regions commonly referred to as a hot end 24 and a cold 20
end. As described herein, the hot end 24 region describes all stationary and rotating
components in general proximity to an axial end of the air preheater 10 where the hot flue gas
enters (as indicated by arrow 38) a gas inlet duct 26 and the preheated air exits (as indicated
by arrow 36) an air outlet duct 34. The cold end 20 region describes all stationary and
rotating components in general proximity to an axial end of the air preheater 10 opposite the
hot end 24, where the cold combustion air enters (as indicated by arrow 32) the air preheater
10 at an air inlet duct 22 and the cooled flue gas exits (as indicated by arrow 42) a flue gas
outlet duct 40. At the proximate elevations of the hot end 24 and the cold end 20 axial faces
of the rotor 14, the stationary housing 12 is divided by means of stationary, flow restricting,
sector plates 28. As shown in FIG. 1, a sector plate 28 is located at a hot end surface 30 of
the rotor 14. The surface 30 represents a plane containing sealing edges of all of hot end
radial seals 43. In a similar way, the cold end surface 44 represents the plane containing
sealing edges of all of cold end radial seals (not shown). Accordingly, hot gases, for
example, flue gases from a boiler, enter the air preheater 10 through the gas duct 26 (arrow
38), flow through the rotor 14 where heat is transferred from the gas to heat regenerable mass
in the rotor 14, and the cooled gas then exits through the gas outlet duct 40 (arrow 42). A
countercurrent flowing colder gas stream, such as, for example, a combustion air, enters
through the inlet duct 22 (arrow 32), flows through the rotor 14, where the air stream picks up
heat from the rotor 14 and becomes heated. The heated air exits through the outlet duct 34

(arrow 36).
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that any nunber of sensing devices may be utilized, including, but not

i mi t edighoprasssrangjl-e Exemplengf @viosse Strigcldderwd atsrnod dmaitsdgfofh fURNCHaF vary
based on.t,he..applicati i hch. t ich At ISk i t
shoul d 2af U5 8" By s s i PGBl REETHE o e ERP S Bl e
sect or ppdhakter 2@is inballsknak Bgcld evdoneduid Sudias bpipkduat ed tienlikheoupiotie dirend  of

the sector plate 28. [0024] As shown in EEG. 3, In one odi nent, . t.he

sensi n§OHes P L& g SeRENg AeECH4S| dagae gubp H@nséiﬁawfﬁgOgﬂ%d@ﬁwamgﬁh@fwe.g.

a first i |45 ntrNQiHRRNY Ndcgen ce 49
inc|ud§gﬁ§ﬂk§ﬁ§”@§%?§é§§§ ng egﬁ?%wgﬁgﬂﬁﬁggﬁﬁ%%ngOa of the sensing

devi ce bdRw) Eheordt velsoity.cn Bids way, the flanyratbeiyicortral ldainas thé velpeituel g aa
stream of hi gh-pressure air. Exanples of air source 51 include, but are not
limted to air conpressors and the like. In one enbodinent, the air source
51 exists on-site at the facility where the air preheater 10 is install ed.
As such, a conduit such as a pipe, hose or the |ike, couples the air source
51 to the sensing device 49. In one enbodinment, a flowrate of the
conpressed air is controlled by passing it through a snmall, fixed dianeter
orifice (control orifice 80 described below) at sonic velocity. In this

...... . o e o o B Y b1



WO 2011/ 031393PCT/ US2010/ 044260 7 |l eaving the fixed orifice cannot exceed
the speed of sound in air (e.g., choked flow). The mnimumorifice air
pressure wat2on/mexysdi red to achieve this condition i s appCoAiSxEDAILZE0

[ 0025] Pbef oreorificei Pafterorifice =71.90. [0026] Rati os above 1.90 do not

result in orjfice velocities exceeding the speed of sound. rdingly,
conpr e%@g‘é’t’i‘géh fixed OFISSE ichbncg FXE% tg? isg‘?eéeoefa%oﬁmztu} A7 pr '§S’SC?}P lééfﬁg‘fvgal ows
this rafihighinPoRBcEnE RO RYioadBARAKOREHidcahRROBI0R s Hpt@liMateBs can be
appreci ated by those skilled in the art. [0027] As showmn in FIG 3, the
sl eeve [MA5bf t hePeersiingPdeviied U%.i ncl udes a conpressed air conduit 54.

The co sed ai,r,.conduit X i NS t .ee L irst
end SOW(gft he sgél% Sdgtéor?/(? ]Sg@ ’d%ar;]og q?%rltolﬁgéﬁgcen%% !é&séé&g%(grﬁ‘gf é}gér%%elé? ﬁ)fef
seconds@ipd. 2QRordligy compresstar & supplaididithe bdfie diegitsprasgued thatallostsieiam  of
air fromthe air source 51 at the first end 50a of the sensj n% device 49 to
the se&diodiochi cE@dest by s apmeptinie dajeiBcolagctisas KgRe i apPrecEledsby dhase) et of
air is ﬂil?fﬁ{[tﬁgaﬁhrowh the nozzle 52 onto a flange 56. In one enbodi nent,
t he jetS of air 1s directed through the conpressed air conduit 54 at a

const afi027tont i nagushomat e FI@E. dnohdislecentsodofirint sersing fleticoo 9 aincludesy abe
intermttent. In one enbodinent, the airflow_rate through the caonduit while
sensi n§OPRICESE F! %Pﬁg’t“&%ngpé IC9mP¥eF§e)9l_a§‘é1‘i’&H’rté4é§W S Y—ﬂé@g s 58‘?‘1‘3 %}et?m?/l nut e
(50 sci firol S ©ROULIRALendB0BOM MR SHPRIYsPE0RIEd R theQecmlinnliS

provided. In another enbodinent, an intermttent or continuous purging of
pr essuteb.t Aps comprswdi decoslughhdt digctsthjet, moszban 5 aindomhide aorgortessdditai r

conduit, 54 re n free froomcl.ogging. by contamnan such as, .for,exanpl e,
1y ashhe fioe A8 Shiusmrne deuss 1 1 e Sl AU SIS R e Tevs o B et <
Wi th tigoid 8NER3 .58 the jRIAVHIAR NRRIEAAASH (ROBEAIOB2 SRS b Mnas sdedaronbed
herein. The flange 56 extends circunferentially around the rotor 14, at the

t op andmboditem, tthejes off aieisglirectsd chipugh shcheamprigeped i epduBPladicr €918t486] d end
surface 44, respectivel The .rel at i.onshi we t.he. 56, t

sector © %H’thtgusz éjgtet h«llzn rag%gglf: r f&’béﬁa“%%e ﬂ}seeﬁégi ‘%851&1 e@?% 6&45[ t%rgﬂgﬁncgvvn T norﬁrgmr e
det ai | einBodihicht, tBe ginbow ratc AR EhesdvAMiit iwhilelsEBingisedbdudtdpprotimastn Sittng
device 49 is fixedly nounted to the sector plate 28 by, for exanple, a
sensor StrodadiGipiol et kEair per Mipte §¥hssimy Meviccabodimentpeontinueiturely oli t h
the fl . AOkt i t r,4 : I oolde 1S
soon t Aae PaaetRl b GROL, i hher shbGRRAER iyl aE oF L ARALBAT B Eing el oo 4o
and t herdsbiae @s 36 prtaddedases tiot thaihsizins2 ahd yheeddnpreate airveeaduia G rerean
experienced in this portion of the air prehﬁg er 10 and, as such, decreases

t he amb§airosyclagging By soriampsglsisteah joraramale INagdheat er 10. 1'n one

crbodh Wi oo TSGR 01052 60 oL Wil o0 RS 6 1 secone

tr ansquirsvidmdlomh@ntaickqa,osiﬁon sensing as described herein. The flange 56 extends
circumferentially around the rotor 14, at the top and bottom thereof, e.g., along the hot end
surface 30 and the cold end surface 44, respectively. The relationship between the flange 56,
the sector plate 28, the rotor 14 and the sensing device 49 is shown in more detail in FIGS. 3
and 4.
[0029] As shown in FIGS. 3 and 4A, the sensing device 49 is fixedly mounted to the
sector plate 28 by, for example, a sensor mounting bracket 58. The sensing device 49 is not
in contact with the flange 56 or any portion of the sector 46 or the diaphragm 48. It is seen
that reduction or elimination of contact between the sensing device 49 and the flange 56
decreases or substantially eliminates wear and tear experienced in this portion of the air
preheater 10 and, as such, decreases the amount of maintenance required by the air preheater

10. In one embodiment, the sensing device 49 includes a first sensor 60 and a second sensor

70. Examples of sensors include, but are not limited to pressure transducers and the like,



WO 2011/ 031393PCT/ US2010/ 044260 8 such as for exanple, a differential
pressure transducer (DPT) and an absol ute pressure transducer (APT). As
shown i n WDGn113139Be first sensor 60 and the second sen®am/UsB010MY426€

| ocated renptely fromthe sleeve 50 aBd nozzle 52 of the sensing device 49
to protect the sensors, d supporting. hardwar scri bed .bel ow, from harsh
oper at f %E‘Hi tYOMECsh &%f’tl o EREMPRI AT g ]?@nﬁ%(; éjflu%besgiugen egélﬁe

cont aﬂrQ@é&h@ergk@lT).a%sfs’thﬁﬁﬂ FIGOD3AL Aigst $H0N 60 And ke sedond Kedisd Tmapeasor 60
and the second sensor 70 receive static pressure signals froma plurality
of prebsaicd reaptely Kofi thetslgsve SOuand mcacgle7§2 pEthei sspyise devige tldoduniges the

or ceLurgotapro oot e eh b TR O Ao f s BB ond Mool s

not ed alQ¥@mplehBigh kaMpioitds@hlilongorimnas sBéh oot sdl s a flow rate of the
conpressed air as it passes fromthe conpressed air source_51 to the

sensi niP038Li ce 49sEhoyn in FEF it dheniinspsanper odddhe secopd seoRY hISHEIVESHIEI ce
air pressure rati o). tpUL ofc 1 i r AP 1sSd; | ge@let 0 the
secondPSENLoHP lg%l.s ??&n% e hgr;dfell u(Efe15 lgéﬁgeo{aﬁ %%ﬁ?ﬁﬂ;{egsut&é‘ga ogzelc?sqlﬁiog?doxi rriet y to
the fi estduprassingeohipeséd aibfiopithe sbypadssedfaiosutdess 1s ébenlitssprasore @ 7and t he
tenperature sensor 74 are provided tq.a ntrolle 0 such_,as, for exanple,
a_pr ogialertipd élp$t6‘§frb0@6&%“’%@%@.@5‘&%&@ Fﬁ.@@@‘i é‘gfl’ Ltj}éﬂt fewropgrlingssed
air fl 8%5@%@ HhQIL LB RULRUSE BF bLRrES&PaH o8 6§D pRkes’ BoRNthel diBnrERARERAL UT €
sensor . second pressure tap 76 is |located on the sensor sleeve 50 near
t he nozalree SPtoathe enrdipOievice 495agumeiprimem the abiterdescrited siviprmsidige airr

conduit 54. A thir ressure.tap 78 i s lqcated.on, an,exteri.or wall, of a
duct sBOERSHS ratiody Cgifg‘htp?fzt,ﬁe &’l’ig Ig?ﬁsmi?utlalj g? g 15’5(3"1%%14%0?16 éF%qndls)eflS()tro%Orre‘ésur e
the i n{ernaludu&hsdr @IS WLiO0Mspdied SRPRoEMIAS toehd firsthBessdfe &l T.SiGiggutas the

sensing device 49. CQutput signals fromthe second pressure tap 76 and the
third pigeslstire theped@dascasqridvindglie tapnerasuikesertor Jémspprogpledtpa copeliersensor

60 senses di fference in pressur et.ween t r i i.thin  t he
air co%gﬁPal%2i?ﬁQ¥W@ﬁ%éhg%§“¥@3@§%e§%c3%nngﬁg(%$§gsﬁﬁé%§f?%qﬁm%ﬁgkgﬁr

out | et cgslesded4iofiokirile flon thEnRitaliopthe Rtotdenfor At arkleths agmpesatpreosehsted t o
the PLC 90. The PLC 90 determines a position of the rotor 14 base on the
di f f er @hcé seponst messuretapdovie sate ondmisnadrsdasvadp ngitthe RO2e e 6F$\geslséged air
conduit 54 of the se I . eSS ul: it hi -at tlet
duct s oo IR Bs R e oS SR Bk R R e

di r ect gd @N&:@eridiewdll afgeddd siclonst e caampleesisediraiutlet dndu(3é &4Fignd).ttoe
nozzle 52 is deflected back into the conpressed. air cqnd%té 54 after it

stri keeasyiths BrerBr dyé PRESEHGES B (BRESHIT Brr Pelgon P1dS10en 48 K 88SHige ) |
AZ the 4Qi;5¢ agC %u%‘é@gﬁlstfp&nst {Qbnd gﬁ%ﬁlrggapamaﬁ$&efthﬁ@?%s§ﬁe ePTOsR

(e.g., Increases or creases), the anount of air deflected back fromthe
f | ange pafidadtto thdrfirst ceqmoe $8edl1wi firsc omswri 60 Sehsesaa deterererin gxesspldetvagent he

bk pr SESORPTTBR i GH U et CouB brb e araor Slseesfdnd DRCERRTR i
2011/ 031333 B6¢1d: (dae0BY &4%]6@). OTRE Blrdpdl b the st Rl is panGeedet the@n.d he
p

fl ange 56 and the sector ate 28 decreases, the backpressure neasured by
t he sedboadPlgt 88sdet@niag & Gosition @dshs rotar ddrigergbpon thredidfestngnde msessWen t he

sector plate 28 and the flange .56 is related to. I r I esqur e
measur 8 Eré‘ﬁ’f”% st CHRECSEhAY é@@ﬂ‘a g Crorr%?ﬁafff?lr g%“gufltastﬁgég tfgg ﬁ%ﬁﬁgﬁg‘?’e@ 25\r9 eﬁ’go and
the pr Mé@uyg\bi@iﬁﬁ_tﬁéﬂ;ﬁrgﬁtﬁda&gm descri bed herein, the pressure

measurenents are utilized as a non-contact sensor for determning tg]e
posi ti dM331 the $eshawd beappreedish hagaaperenn 1o the el siEgige dggeted POIR3EE For

exanpl ¢, HéenSé) &t eogloi 08 q bRS kG 29 .ngttﬁé RLELS sBNE REESSHHEintd BleenCe

to det he positional” rntormation and provides appropriate conmmands to a

sect or ¢phpcgscdr div @osdist &Mmafeott shikemny portioor dethet fargd] 3fs {oftchereleakageasgaps

and/or rotor sealing angle 100 to m nim ze radjal ds%al Ieag()a%a.
“packpressure”). As the distance between the sector plate 28 and the flange anges (e.g.,
increases or decreases), the amount of air deflected back from the flange 56 into the
compressed air conduit 54 varies. For example, as the distance between the flange 56 and the

sector plate 28 increases, the backpressure measured by the second pressure tap 76 decreases.



[ 0033] Wil e the invention has been described with reference to various
exenpl ary enbodi nents, it will be understood by those skilled in the art
t hat variwoooihenyses nmay be rmade and equi val ents may bepsuhsbtomosedo f or
el enents thereof w thout departing fremthe scope of the invention. In

addi tign,. many di f.icatipns may. be made to .adapt a particlar situation or
nat er i gfm’tlagg't Wén?‘ga%ﬂ%cﬁsg?r}?’ve?%éhﬁ ﬁ@%ﬁ i%gnar\fé/i &ﬁoﬁf %&1@3%? t%&g‘glre%sﬁ% ’ %tg
essent balkpREOARE ridi6ie@fby hbet@hargessife taf 7oNheRaRe. tAwbrdilgy, thy eitres not
be limted to the particul ar enbodi ment di scl osed as the best node

cont enpétatcen therseetar rifitag2oundt Hiesilpnage it i isntelasest t@ HardiffEengenie MIGSHHO W | |

i nclude al |l enhodi.-nmen i i thinet C f .S
v 201 TrouiBaRCT TEobTopdariat Mk AR eGnaSng ik F SRGRANMEBELGE T o
ai r prefigal gk, dueoBPrisd dcribed herding tiad prosuary madisementhasd wglizd rastahabl e
rotor disposed therein, said rotor having opposing e?qu al Itg%m'gglgaegue i nfl ow

and ouefMesksersof i deigrmidnsthe positipp phheisectal Rpged 1 Aelaten 19) Oof

sect! Offysay T adi bl Yo xRN Gnd! ARNAATR the PLE Db UbRkbikk e FPGHAE
h r thr

pl at es ein one sector plate is in sealing relation espect to one
of sai difftppesitogdeadsnofposiiodalr mtf@mation andaprolalegeppiopediey catmaedseth 1o sai d

rotor and extending circunferentially around at |east one of said opposing
ends ofeyirdate gE1ge Sysigig (not S%O}in%Eh%‘fi%]gto(fé]»]}’rsz:glecl%ﬁ‘g‘éga?soa Orlr8?§§eagﬁ of
sai d sgﬁélgqO(pl[dagﬂ%mizg%ggapggpﬂeggigg_evi ce for sensing a distance between said
at |east  one sector plate and said flange, wherein said sensing device
conpr i $H33] While the invention has been described with reference to various exemplary
embodiments, it will be understood by those skilled in the art that various changes may be
made and equivalents may be substituted for elements thereof without departing from the
scope of the invention. In addition, many modifications may be made to adapt a particular
situation or material to the teachings of the invention without departing from the essential
scope thereof. Therefore, it is intended that the invention not be limited to the particular

embodiment disclosed as the best mode contemplated for carrying out this invention, but that

the invention will include all embodiments falling within the scope of the appended claims.



a conpressed air conduit for directing a jet of conpressed air onto said
flange; a first sensor for sensing a pressure at a point inside said
sensi ng d®vi20ey0383%d a second sensor for sensing a presseCe/ERoa/opasnt
out si de sai d sensing device; wherein ®aid di stance between said at | east
one seg@or Eéate and said flange is determned by a difference in pressure
measur of said first sensor and said second sensor. 2. Arotary air
preheaygkatace@fféNg:to claiml, wherein said first sensor and said second
sensor are disposed renotely from said sensing device and receive static
pressure signals froma plurality of pressure taps. 3. Arotary air
preheat er adcotaly aig ptaheatenicom@rismperein said plurality of pressure taps

include a first. pressure tap disposed in an external ai 0 |t carrying
conpr essed 3??“?&6%38“% ?é@%%&RQP SLRqF dispyssd (?ﬂns%%égﬁﬁq%gggce, a
second o B RAHWNAs bR IROBEEWORdTAIb v BNRIeRBedinAald fetduilvidd ibdder sensi ng
device 1n proximty to a point at which said jet is output onto the flange,
and a bphiraldy pf sssgonebyt mdiadly sptesdmeshipphrag®tss of a duct for neasuring an

i nternal duct, pressure, 2011/ 031393PCT/ .0/ tary
air preheatﬁphggﬁgpﬁfﬁﬁf%%%%%éﬁﬁ$§$O%ﬁgC ePE?%%ﬁgégﬁgéggfééﬁgﬁggéwégsensor
di sposefoddbiRE@IpFbEiMg badsSHisdidfrofost pressure tap, wherein output of said
first pressure tap is provided to said second sensor, and wher out put of

sai d t enper atflange Bxgiyptiachad Gasagr wioRd csieRdBE CHFEM BT éé&r‘{ué‘glei‘{]l%ﬂt rol | er
for Cahﬁ@&f&ﬁfﬁ%%sﬁgQB§§§P§ﬁhﬁ%&rE&P“’rate' 5. Arotary air preheater
o claim &,

according erel n output of said second pressure tap and said
third pressurensirgpderice pupled dedt ot sad of said ®ttos phiser said sdndinfidesice §@nsor
senses a difference in pressure between said conpressed air. wthin.said air
Condui FTESHlIHARG R We Lo HdoaahRnoCar ar PR LA P et idhg
wher ei p.sal dy iyt of said first sensor is provided to said controller for
calculating a position of said rotor based upon a difference in pressure
bet ween sai d conprespedsai air windhit forsdifedtinpapt e seupbred il saidtlargs d
sensing device ag%rs%aslegso 3 rfc?rssse}ljsrir?g melt‘egéur}e ata goigtu’l%tside said sensing device; and

a second sensor for sensing a pressure at a point outside said sensing device;

wherein said distance between said at least one sector plate and said flange is
determined by a difference in pressure measurements of said first sensor and said second

sensor.

2. A rotary air preheater according to claim 1, wherein said first sensor and said second
sensor are disposed remotely from said sensing device and receive static pressure signals

from a plurality of pressure taps.

3. A rotary air preheater according to claim 2, wherein said plurality of pressure taps
include a first pressure tap disposed in an external air conduit carrying compressed air from a
compressed air source to said sensing device, a second pressure tap disposed on said
compressed air conduit of the sensing device in proximity to a point at which said jet is
output onto the flange, and a third pressure tap disposed on a wall of a duct for measuring an

internal duct pressure.



6. Arotary air preheater according to claim1l, wherein said sensing device
further conprises a nozzle coupled to said conpressed air conduit. 7. A
rotary aiwopoahsaier according to claim6, wherein sai dprseaspaopsassure tap
di sposed :jn proximty to said nozzle flor sensing a backpressure within said
conpressed air conduit. 8. A rotary .ai reheater. accordi to claiml,
wher ei fi sai érf’FaF%f“r%%]%tFr fego ’?ﬁ)&’l ()sf?é‘ﬁl %ffgéhecﬁi”?‘i‘hécilg%? i%?peﬁélgrsessﬁpeor
transda&g&ea 1P proRirh® & shidifst PreSeaBl wAGERI digid of 9ai€ liadtPrdssurehgyigi n sai d
second sensor Is conprised of an absoi ute pressure transducer.  10. A

et Eodp]fotyrdedé«b exidiseriond sensdi,snd mderdhe ovipeioitsais tpaperese pengoradseid aj r

preheat er, ,sai d net hod, conprising: . . | recti ' npressed air
onto a’¥Pange %gg}vl%e%ttgéﬁga{r&%rgOlr%atl%lrk,ginlghaeco a%g%‘i %&(fﬂ g&”&% %g
circunferentially around at | east one opposing end of the rotor; neasuring

a first pressure at a point inside a sensing device; neasuring a second
pressube at Aaopey Alr plﬁ]i’@éﬁeﬁéwpﬁbn%&@@lﬁ&ad’@%ﬁir‘?}éPuﬁ)ﬂiﬂ(’fsm‘?seca’éq gr,eﬁs,uﬁq ng a

oSG R - RS, Bk g e ysabinr lsorior
pl at e aifebrdee if pepgee bie2Diald 03hBRRCE WG 04i1044268ddiRof said sensing

device and said pressure within said duct, and wherein said output of said first sensor is

provided to said controller for calculating a position of said rotor based upon a difference in

pressure between said compressed air within said compressed air conduit of said sensing

device and said pressure within said duct.

6. A rotary air preheater according to claim 1, wherein said sensing device further

comprises a nozzle coupled to said compressed air conduit.

7. A rotary air preheater according to claim 6, wherein said second pressure tap disposed

in proximity to said nozzle for sensing a backpressure within said compressed air conduit.

8. A rotary air preheater according to claim 1, wherein said first sensor is comprised of a

differential pressure transducer.

9. A rotary air preheater according to claim 1, wherein said second sensor is comprised

of an absolute pressure transducer.

10. A method for determining a distance between two points in a rotary air preheater, said
method comprising:

directing a jet of compressed air onto a flange fixedly attached to a rotor, the flange
extending circumferentially around at least one opposing end of the rotor;

measuring a first pressure at a point inside a sensing device;

measuring a second pressure at a point outside the sensing device; and

determining a distance between the flange and at least one of a plurality of sector

plates of the rotary air preheater, wherein the distance between the sector plate and the flange



is determned by a difference in the first pressure neasurenent and the
second pressure neasurenent. 11. A nethod according to claim 10, wherein
the jet oVocompBe®sed air is directed onto the flange arCa/useonsiadsorat e.
12. A method according to claim 10, wlerein the jet of conpressed air is
t hod according

directed onto the fl. e al an.intermttent te. 3. A
to cIaﬁﬁkfﬁ@”ﬁHEWéV%ﬁg%@C?FV@?ﬁb?@?%%h%“&%%Féﬁggigg%yégﬁ?ggp%g%ﬁbressure
measur g Wt hip the sensing device.

11. A method according to claim 10, wherein the jet of compressed air is directed onto the

flange at a constant rate.

12. A method according to claim 10, wherein the jet of compressed air is directed onto the

flange at an intermittent rate.

13. A method according to claim 10, wherein the first pressure includes at least a

backpressure measured within the sensing device.



