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Transverseé fans are al so known as cross-flow an Iral” fans. ThepYa092
used in air conditioning applications because of th&%*in-l1ine flow
capabilities and their suitable relationship with plate-fin heat exchangers
since they can extend the entire length of a hemmwmm“ﬂm To achi eve the
desired length, the inpeller can be nadF up of f segnents or
nodul es with one or nore segnents being shorter thagee others in order to
achieve the total desired length. In a transverse fan, the inlet and outl et
are, generally, nom ndARANSYERSEJMANINETHILQW SHAIB EBM 0 to 180 axe
possible. The inpeller is simlar to a forward curved centrifugal fan wheel
except thatTradsvese €neaechled kivainesensts-flokhend ntig] fags. PERS £elhsdd ihQirt he

i npel l er axis throughout the fan, and enters the blade row in the radially
i nwar d di r éendiganiag applecatiprs hesayse of their ipdinsifloy eapploilities andetheinswitably of t he
inpel ler, and.then flow ng.radially outward,throu t bl adi.n econd
e The FRBiPTERowf Rarn Bk Bgtin Rt FERG ey Rt Erteth P dudin Pk 0B E L ox
that runs pRhE@dxRinge THEHIKleQhe dosired RRGHMHGRpEMrhE Be hiadE Bp 0Ba ™ _
direction as the rotor. A two stage actron occurs as the flow passes first
t hrough t helwabtyiddregroges oemoguléd widh nge anmotetsegmeits deigh shérterdhacther ge

bl ades. The flow cqontracts as it ves. across the inpeller producing high
vel oci ti es °&fers weorg?rsteﬁama%e F&H@;H%E%’clﬁﬂ@ﬁs?%gﬁsv‘?ﬁé £ ghe I01e4 98 ¢ he
inpeller a r i L Sl t ex.
The. combi narr eyt RALE AR, bl ikl aRReP0R, REERERSO B PP Al B o s
attai ned byTHeriapsNerissinfikns a Arvardictixvedalehtrifagyh fat viseel Becepnthet it fsr om t he
outlet and acts to stabilize the vortex. Since there is only re-circul ating

flow i n t helesedipbbpthendsy lhedlovels perendisulagto the impelier aip dhrpnghaut thefan,mai n

oy sondtBARH B2 liPe 07 8k PRI acfo0n SR bl e BNE
controlled tmmgh aafigfetibl ¥f Bk REFelRr,tanademoidwing rillRy ArkvwRaRroupRes, hi gh

performance and tone noi se generated by interaction of the inpeller with
t he vort ex biading a F¢rengd dintee xI hedlow is sharreteniadbyt the fayhaties obén edeentrigpel | er as

t hey nove fromthe disch e side to.the sucti side. In hi.gh | |

| ndbor 1 an YeBRK Ui i gRref R fofareis Senaiyh i8Besindft e Gt a s <
probl em exi;gi{ggd caused by unstable flow due to flow separation fromthe
rear/bottomwall, particularly near the two end walls. It is specul ated

that a vortex, or flow separation, was being established on the rear/bottom
wal | . The pkesesfage BatRdALICOINsias thdi iR pBded frspihevugh itigsuctionisaednh) zat i on f or
a transverse fan. Flow stabilization is achieved by causing flow

accel er at i dHading anbthen ghiraughythedischasgqblafes. wherflowacansiagis,as itgpoyas ggross

achioved byt SuaEr BRSO Mol P Pl el T

rear/ bot t onfiovalidav e ithpelle? AAE caftrabBAghiARE i t8fns ahd sRetdsQifounidrthé he
direction of flow, suitable ranps approxi mated one quarter of an ellipse

and a bel | vagie¥e The sepbinatipy of thesertecisapgudts irmthe highpirsstrmeastlinientsect i onal

area transverse .to the flowin,the range of 0.2 t 5 uar.e.inches. The
presence ofﬁ{af’f’eedﬁbé'ﬁ{fgweéﬁelﬁg% ‘f‘ﬁ'@ﬁ%?‘@g S%‘if’r%ffﬁ_)éf "getéfﬁ)%%ﬁo%%é%?{?cgs ranp
di mensi ons @RELAIRAAREPEexd Wifderthérd iIGMY pdcRtulAtHg URPERhe RedibiofBse | evel
of less than 1 dB. The ranps nmay be upstream of the discharge by as little
as 0. 25 i nctetexono tgefid wokng daegheae c Thamanceffast irhthe Nert¢xmsehérgy becones a
factor, e.g,., .5 .inches upstreamof the discharge. The posifion upst.ream of
the. di ScharUEPHIAAE SEOTHE SpBPCeiit-detS PR tap SERGH AT SEEROERREN® up by
tGQﬁe: Z{TF )5/ V‘Qér&n&t'@?:n’ﬁ@tr&%%%ﬁed Wi @fﬁ%fuﬁlg AR clfidk QEATE hPie BENRSH YRBIcam

he maxi mum per cent age” of thé di scharge path taken up by the
ranps is | elsghphdorniante alditona nozagenevftedbpH irttera@dd ofshpoemllet withithe i s an
object of this invention to provide flow stabilization. It is another

obj ect of tYﬁréexi"fﬁ)gnti on to decrease noi se generation. These objects, and
others as will becone apparent hereinafter, are acconplished by the present
i nvention. i call I Schar fl f I \ fan is

nodi fi ed by %{é(g fixn‘égl}éagr]f‘%tssd%lﬁh {ﬁ%gga‘r%ee%? t\t{)%lgﬁlﬁ g%le\?vgf ﬁie&g%}r% ot?/({r%gnﬁ ocal i zed
accel er at i ogis€argdedd loane ¥lidtiof siee Ve Rhighgviihmdest fak kbis DAk BE a @lictifraw .
instability. The ranps reduce the noi se generated w thout deteriorating the
performance of the unit. Figure 1 is a partially cutaway view of a fan coil
unit;



9 MAY 2002 3 Figure 2 is a vertical sectional view of a fan coil unit
enpl.oying the gresent invention; Figure 3 is a pictorial view of thep&n2002
inpeller of Figure 1; Figure 4 is a pictorial view of the ranp of Figure |
Figure 5 is a plot of sound power |level in decibels referenced to picowatts
(dBre 1 x 10-12W vs. frequency in Hz for a unit wthout the ranp; Figure
6 is a plot of sound power level in decibels referenced to picowatts (dB re
1 x UH12W vs. frequency in Hz for a gnit havi ng two ranps in place
according to the teachings of the present invention; Figure 7 is a

pi ctorial stleeyoéma Moiseptotimdiekisted caawep by anstathle flomedi® to flosv gepadation al vi ew
of a secon(dr nodi fied ranp. In Figures 1 and 2, .the nuneral 10 generally
desi gnat esiPRdhs Fragbettam yaklppartigiiary ear thedppiend Kadlp o Fhis ﬁ%ec\l@teégh%@nti onal ,
rotation of_i 0 - ' hanger portions
14-1, 14- 2{'%n‘%&)?ﬁbg&\ﬁ%aéﬁ%ébfvfl%%??%g{%l%fﬁide&%%%g/bggé%ﬁﬁ'or of a split
air conditioning systemin the cooling node and the condenser in the

heati ng no : : ] : i -1
Fhrough 14 PR H e o RO PRAMBR A ™, e

di schar ge Hiefxi stetdlibatioanslackidvies b 8ausirgdiidvh atdetenatiorl ih tiROvieinity whtieexallsal | 22.
Curved inlet portion 20-1 of rear wall , 20 and tip.22-1 of vortex wall 22
coact wit hWPeRSe Yastex19r flay srppraHan.ayas bslipupdde Be established. The Bp¥e, S, fromthe

di scharge g o [ r he

di schar ge gg@ﬁ%ﬁlt y @%Sagcﬁ%a%(gg% '°§§ﬁ‘mg‘qf"ﬁ‘? %s ?‘ﬂtél rngtcl)%@gflg%l\?féro grﬁﬁ% and 26
are, typi cadal/Bottsrtmatlatehethd 8Adsaf tROinvdellbr. dacbetidnhigrths direGion@f@iewyi t t he
directing of air flowinto the roomReferring specifically to Figure 3,

i npel | er opuitablegrmpy approyiargdadne\guari¢rioh@n iclipse agfha h%lbcwglrmpacmtagy.of bl ades
12-1 disposed axially along its outer surface. | |l ek 12 i.s rude 9 MAY
2002 4 up_ S ulishav addaum g Kelond st i B BunEhpRdn e BT
partition diasks.slendredhctR¥. ?H@p@%c@bﬁﬁm}%ﬁﬁs RAdcdd Mee MAAEd byt At diggk 12-3. A
plurality of blades 12-1 extend |ongitudinally between each adjacent pair
of disks. ®ablspbdifideaniPdiindnsions armigiestment ganeradly havinglaonofluande amtheends t o
one di sk and at the other e the other disk of .the pair. A given

i npel | er 13°%@ VEQ?]%FStSéEa%ESi EFP‘%’WJP@'SI?‘? l&stragBio&lgdhgqﬁaﬁe&%agh ,?e or a
singl e modyl §osWgkeod B RliRdaRrAltaaRAtiuPibiiboRi deldnah S dgls Were
mul tiple nodul es are used in order to achieve a desired | ength, the nodul e
| engt hs maynches upstreamefithenditdhatgee Thadositoiubessrearn wd theydibuhiargg influemoel fi ed

| ength. The unit described so far is generakley conventional. A unit having

an i npel | efhePeresntaes of B¢ dissharse path taksR iy the FRmapseYith theperrepiigs ty i ve
bl ades and;d| r rea. of a _peh F‘ﬁltnj’ pm was
tested andlr%lrr%g{}ggg%fﬁg@%}oglp[ﬂ%F %E?tsﬂ‘?'ebg‘?é@%?% Igl%gi Y, B‘tg(ﬁg&a gcgﬁ%ér ge was
measur ed adiseBetg®pathmiendipttyahdrathpads Rvethaw U bpoaeangd bf4).51@30%G0s 3 dB. The
unit 10 was then nodified by placing ranps 30 on wall 20. As best shown in
Figure 1, &os#Hp 30 is preferably located at or near each end of the rotor
12. Suitable ranps 30, 130 and 230, as illustrated in Figures 4, 7 and 8,
respectively, are.in e .shape of one quarter..of. an ellipse or of a bell
curve in th‘éSaPPEm %ftﬁuﬁfm‘fqngﬁi‘ t%m%ﬁe?‘é’wi 831116%?9188' by an arrow, so as to
y
provide an air guiding surface for directing and accelerating flow. The
ranps 30 can : . 0: b i el QG ng and
04 to 1. & 1 anebEOmc Spuheifo (SRERedolte gheryhdh. s DDA, 0870, 7T
of the endowgtd & wilbadbme hppgenthoiei et arenicomblisted byahpsresdt geratial.| y
shoul d be at or between 0.75 and 1.75 inches fromthe end walls 18 and 0. 25

to 5 inches upstream of the louvers 24 and 26 in di scharge 40 when two
ranps are Bedalily thtidisclesga flive dati @f adransversefamisgnedified by bnepén@omips opl ace
each having a hejght of 0.31 ipches, | ength of. 0.75 inches W dt h of
0.8 1 nohedhieaghdtim 524t Rl IolirCaise Frin OGRSy YRR £ B es
from respechiNesiaitht Wrhbw iddabifit)e THEHmPOU@S thé'Roisd &lerdtbiPwiAdR condi tions
as described above. Figure 6 ilTustrates the test results. Additionally,

t he di schardgenaasingebs perédmasceafthéucf.m and the 1 /3 octave sound power

(Lw) was 45.2 dB. Thus, the present invention provided a nomnal flow

increase together with a 5.1 dB reduction jn noise.
igure | is a partially cutaway view of a fan coil unit;



9 MAY 2002 5 Referring nowto Figure 7, a nodified ranp 130 is illustrated.
Ranp 130 differ's fromranp 30 in that it is symretrical in the diregtyon2002
flow, specifically side 130-1 of ranp 130 defines a bell shaped curve.

in the case of ranp 30, a wide range of dinensions are suitable. Wth ranps
130 engaging walls 18, a suitable wdth is |.25 inches, a suitable |length
is 1.0 inches and the height may be fromO0.38 to 0.5 |nches with the top
portion being a portion of a circle of 3 dianeter corresponding to the

hei ght. Referring nowto Figure 8, nodified ranp 230 differs fromranp 130
inthat it is spaced fromwall 18. Side 230-1, like side 130-1, define a
bel | shapedr; M@Q%h%&l'@ﬁs@ét[ &l I-ae | ey %M& ngage walls
18, they teteh®iocne W der thcgln RﬁL 5tﬂﬁéef f(‘?‘ase Bﬁ%%teé&ogoe p%‘ce wal | s
18. Although preferred enbodi ments of the present invention have been

i1l ustrat edfigmd 3dea piotdrdvieat dfeke fRGhHIIRALT Piggrew;| | occur to those skilled
in the art. For exanple, other shapes may be provided for the ranps where

they act as air guides. Also, in sone cases due to the dinensions of the
unit it nayFiguredeisapi;;bir'alvbwua’ehmmdﬂFégumimo ranps and the ranp size and
spaci ng may be changed as by spacing the ranps three inches, or nore from
the end wall. However, the basic recaw rement for the ranps are that they
prOV| de a |ngla1e Sa&éel%péﬁquaﬁpewextln@ in degitls neferenged th pigowatw i nstabi lity.

is ther ngad that the present .invention is to be [imted only
by t he scoge nltoe g@vﬁdg%q“&‘%‘ H’E{ t%’éaNﬁ&’Yw 6‘&‘@5@%& 'Ms What is O ai med
is: 1. A transverse fan device conprising: an inpeller; a discharge flow

ol T oxt eocigte bt WBRRGP R bUREL G iR ALRIREDRESR ARG RT | nod BY A ¥ ear

wal |, a vort of en S, means ilizing flowin

sai d di scharBeefilxom" B&i\t)hf,s ﬁamncryaa.m& fops usit BdHlihg & @nips dvplabehdedREng pai r
of nmenbers located, in proximty with respective ones of said pair of end

wal |'s; sai doHhg racingseitliePsessRdRVEREOR a curved surface which acts as an air

Figure 7 is a pictorial view of a first modified ramp; and
Figure 8 is a pictorial view of a second modified ramp.

In Figures 1 and 2, the numeral 10 generally designates the indoor fan coil unit of a
split system. As is conventional, rotation of impeller or rotor 12 draws air through
heat exchanger portions 14-1, 14-2 and 14-3 which collectively make up the
evaporator of a split air conditioning system in the cooling mode and the condenser in
the heating mode. After passing through the heat exchanger portions 14-1 through
14-3, the heated/cooled air passes through impeller 12 into the discharge defined by
end walls 18, rear/bottom wall 20 and vortex wall 22. Curved inlet portion 20-1 of
rear wall 20 and tip 22-1 of vortex wall 22 coact with impeller 12 to define and
separate the suction side, S, from the discharge side, D, of fan 100. The heated/cooled
air passes from the discharge serially via louvers 24 and 26 into the room. Louvers 24
and 26 are, typically, rotatable and at 90° with each other so as to permit the directing

of air flow into the room

Referring specifically to Figure 3, impeller or rotor 12 is generally cylindrical and has

a plurality of blades 12-1 disposed axially along its outer surface. Impeller 12 is made



gui de; said curved surface is a portion of an ellipse; said nmeans for
stabil'izirng flow being |located internediate said inpeller and said g MAY 2002
di scharge and providing a |localized reduction in the cross sectional area
of said discharge flow path. 2. The device of claim1l wherein said

| ocalized reduction in the cross sectiohal area of said discharge is |ess
than 20% 3. A transverse fan device conprising: an inpeller; a discharge

flow path aptemeida dsdungan.saic defiRéd 8yein zﬁf‘ﬂ:eﬁ‘t ﬁhmgggﬁﬁsagfj fed by a

rear wall, a vortex wall and a pair of “end ma l's i11zing

flow in salby ahiezafdisgd 24 amdrqmtplartxt&aldrhkr@ahsAfpdurahnyaiﬂbﬂddzs' 02 1fekmndi ncl udes
a pair o r{enbers Iocat ed in proximty with respective ones of said pair of
end wal | 's; 'SBSiBdly 6‘1*"%%&8@19@5%3%\?@18&8 c Badhdtade b hisatigphedpt ape s as an

air guide; opi 1018 B9Penfls 2R GHE YLkt T §iRG%nhi To theRRidr dBR Phnhif' AT PSE:

given impeller 12 may comprise multiple modules, as depicted in Figure 3, or a single
module, where the blades attach at either end to an end disk. Where multiple modules
are used in order to achieve a desired length, the module lengths may be different with

the end modules usually being of modified length.

The unit described so far is generally conventional. A unit having an impeller 21.89
inches long, 3.5 inches in diameter with thirty five blades and discharge area of 61.29
square inches operating at 1050 rpm was tested and produced the graph of Figure 5.
Additionally, the discharge was measured as 234.9 cfim and the 1/3 octave sound
power (Lw) was 50.3 dB. The unit 10 was then modified by placing ramps 30 on wall
20. As best shown in Figure 1, a ramp 30 is prf;ferably located at or near each end
of the rotor 12. Suitable ramps 30, 130 and 230, as illustrated in Figures 4, 7 and 8,
respectively, are in the shape of one quarter of an ellipse or of a bell curve in the
direction of flow, which is indicated by an arrow, so as to provide an air guiding
surface for directing and accelerating flow. The ramps 30 can be from 0.20 to 0.75
inches high, 0.5 to 1.5 inches long and 0.4 to 1.5 inches wide. Ramps 30 can be
located within three inches of one of the end walls and discharge but placement of
the ramps 30 generally should be at or between 0.75 and 1.75 inches from the end
walls 18 and 0.25 to 5 inches upstream of the louvers 24 and 26 in discharge 40

when two ramps are used in the described device.

With a pair of ramps 30 in place each having a height of 0.31 inches, a length of 0.75
inches, a width of 0.88 inches, located 0.3 inches upstream from louvers 24 and 1.2
inches from respective end walls 18, the unit 10 was run under the same conditions as
described above. Figure 6 illustrates the test results. Additionally, the discharge was
measured as 241.6 cfm and the 1/3 octave sound power (Lw) was 45.2 dB. Thus, the
present invention provided a nominal flow increase together with a 5.1 dB reduction

in noise.



said neans for stabilizing flow being |ocated on said rear wall at a

| ocati'on spaced fromsaid end walls and said di scharge but being w ¢ MAY 2002
three inches of one of said end walls and said discharge. 4. A transverse
fan device conprising: an inpeller; a discharge flow path extending between
said inpeller and a discharge and defined by a rear wall, a vortex wall and
a pair of end walls; neans for stabilizing flow in said discharge fl ow
path; said neans for stabilizing flow Pncludes a pair of nenbers located in
proximty with respective ones of said pair of end walls; said pair of

menbers eaRbfehawencv GUFiyad 75y rfod R dWithe 3@ GtiHuasitadn Raintp B0 dlffersFringl cur ved
surface is a portlon of a bell shaped curve; said neans for stabilizing
f1 ow bei ngramc3 wdtharit is aymmetsisal indhe disgctian pbewi wrcifipalbesids k¥l ohi d end

wal I s and said bei thre |nc s . of_one o sald end
val |5 and ot ] GERES B Paoforpth, At Puble thf Sesbtca Bofis PBEn gt
i mpel ler; @intinsolahQRuidod WathRalyd ?deén@ggdq%wﬁ@ns %asluﬁamsrmath% 1 QS‘d a
di scharge and defined by a rear wall, a vortex wal a pair of end
wal | s; nmeaishéspn ssitabhd length mgl .6 irwhed andghe Uelghtsnzt}abegiﬂomlocﬁﬂ tpdthinckasi d neans
for StabI|IZh g flom1inﬁjudes alg Qf nng rs located in
the top portion being a portion of a circle of a diameter corresponding to the
height. Referring now to Figure 8, modified ramp 230 differs from ramp 130 in that it
is spaced from wall 18. Side 230-1, like side 130-1, define a bell shaped curve in the
" direction of flow. Where the ramps engage walls 18, they tend to be wider than in the

case where they are spaced from walls 18.

Although preferred embodiments of the present invention have been illustrated and
described, other modifications will occur to those skilled in the art. For example,
other shapes may be provided for the ramps where they act as air guides. Also, in
some cases due to the dimensions of the unit it may be desirable to use more than two
ramps and the ramp size and spacing may be changed as by spacing the ramps three
inches, or more from the end wall. However, the basic requirement for the ramps are
that they provide a local acceleration of the flow while avoiding flow instability. Itis
therefore intended that the present invention is to be limited only by the scope of the

appended claims



proximty with respective ones of said pair of end walls; said pair of
menber’s each have a curved surface which acts as an air QUIde sai dg gy esh2

surface is a portion of a bell shaped curve; 9 MAY 2002 8 said neans for

stabilizing flow being |ocated internediate said inpeller and said

di scharge and providing a |localized reduction in the cross sectional area

of said discharge flow path. 6. The device of claim5 wherein said

| ocalized reduction in the cross sectjonal area of said discharge is |ess

than 20% .A9. AYAf. A f. A@. Al h@®. AUSE’ A. S. Ay.
—E>|KKZeg"$$${qugb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c

a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c“a]cRa]c aUjc:al § ***rx*x*

+F+++, K, ,,,-T----..j...5/0/ /111l @CAHVS Y] ] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c

a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c“a]ca]ca]ca]cal@DOOOZ
111172| 222308333@x444=5D555556F666} xsni | wnmhc”Y] ] ca] ca] ca] ] ca] ca] ca] ca] ca]

ca] ca] ca] »d#{ac&|Clajngaal iea] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
=fH 109B& () - 8109B& () - #- 10%8&'() 10%8&'() y109B& () -, 109B& () -

S) 10%BMB&' () -sEi K 109B& () -hs[ 10%& (

0%&' () - YZ10%&' 109 i <=1 KAT: 10X10%F:
0%<&'(%) y2 10%(&')()@/T 10&3"5)&%@8% %g@kg% ()I-YCg 1098 () - =>I KK{\ =7:

10 109%&Z& ()- 10%Ze&af ympdBIZ0& () -
10%& () -y 109%& () ; a d];s% ;{%é& Iﬂgzv_p% Xé(\{e\:A’éY r%g Yel}lvc\;eenlsald impeller and a
discharge and defined by a rear wall, a vortex wall and a pair of end walls;
means for stabilizing flow in said discharge flow path;
said means for stabilizing flow includes a pair of members located in
proximity with respective ones of said pair of end walls;
said pair of members each have a curved surface which acts as an air
guide;
said curved surface is a portion of an ellipse;
said means for stabilizing flow being located intermediate said
impeller and said discharge and providing a localized reduction in the cross

sectional area of said discharge flow path.

2. The device of claim 1 wherein said localized reduction in the

cross sectional area of said discharge is less than 20%.

3. A transverse fan device comprising:

an impeller;

a discharge flow path extending between said impeller and a
discharge and defined by a rear wall, a vortex wall and a pair of end walls;

means for stabilizing flow in said discharge flow path;

said means for stabilizing flow includes a pair of members located in
proximity with respective ones of said pair of end walls;

said pair of members each have a curved surface which acts as an air

guide;
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10@S10%a () - 37- 109 SHOTAREES i g op. 9 B ) S ovige () -
10%9& () - 16686@% {paced HOHY &alﬁ) ekl /485 244 HaliCdischarge but being within three
10L! 10%g9& (I)l T10%& () - 10%1]&' ()-:10%¢& ()-L@0%& ()-LI10%& ()-2303333@
4dEbC;  10Wches@figae pf said qmi allg and, spididiseherge) - s&.
10%9& () - $10°/¢g&' (0)- L#@O%g&' () - @x444=5D5} 5~55dE: / 109
4. A transverse fan device comprising:
an impeller;
a discharge flow path extending between said impeller and a
discharge and defined by a rear wall, a vortex wall and a pair of end walls;
means for stabilizing flow in said discharge flow path;
said means for stabilizing flow includes a pair of members located in
proximity with respective ones of said pair of end walls;
said pair of members each have a curved surface which acts as an air
guide;
said curved surface is a portion of a bell shaped curve;
said means for stabilizing flow being located on said rear wall at a

location spaced from said end walls and said discharge but being within three

inches of one of said end walls and said discharge.

5. A transverse fan device comprising:

an impeller;

a discharge flow path extending between said impeller and a
discharge and defined by a rear wall, a vortex wall and a pair of end walls;

means for stabilizing flow in said discharge flow path;

said means for stabilizing flow includes a pair of members located in
proximity with respective ones of said pair of end walls;

said pair of members each have a curved surface which acts as an air
guide;

said curved surface is a portion of a bell shaped curve;
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said means for stabilizing flow being located intermediate said
impeller and said discharge and providing a localized reduction in the cross

sectional area of said discharge flow path.

6. The device of claim 5 wherein said localized reduction in

the cross sectional area of said discharge is less than 20%.



