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CONSTANT~PRESSURL BLOWERS*

By E. S8rensen

The conventional axzial blowers operate on the high-=
pressure principle. One drawback of this type of blowers
I's’ the relatively Low pressurce head, which one attempts
to overcome with axial blewers producing very high pres=
sure at a given circumferential spced. The Schicht con-
stant~pressure blower affords pressurec ratios considecradbly
higher than those of axial blowcr of conventional design
with approximately the same efficiency.

INTRODUCTION

The same principle is applied to a3
fans as to water ‘turbvinces and centrifuga
and 2)« For a specified delivery volume
is much smaller in diamceter and consequen
less cxpensive than the radiel types Be
casy to install in many cases, its genera
favorecd. Unfortunately, its range of applic
resitpilotied 4 sinee it ‘ean overcome only small
ference.
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According to the laws of hydraunlic similibtude, the
delivery head or 1ift H produced by a blower (in m) is
proportional to the square of the circumferential speed

u, of the blade (in m/s).

2
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The nondimensional quantity W denotes the so=-called

pressure ratio of the blower, because the delivery head
usually agrees with the pressure differcace Ap/V (Y =

*¥MGleichdruckgeblise.” Z, VD I, vol. 83, no. 32, August
12, 1929, DpDps 920—931.
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specific weight of delivered gas) produced in the blower
inclusive of diffuser. Hence the produced pressure in any
blower is controllable within wide limits by changing the
rotational spced. For this reason, the mere statement of
the pressurc produced in a blower is insufficient to char-
acterize its value or special features. The rcquired cir-
cumfercential spced or the pressure ratio must also be
stated.

The pressure ratio of a blower depends, fiarsty oasble
shape and number of the guide and rotor blades, and sece
ondly, on the method of arrangement of guide vanes and
rotor. To illustrate: TFigure 1 shows a radial blower and
figure 2, an axial blower with the guide vanes in: fliow di=
rection behind the rotore. Figure 3, on thc other hand,
shows guide vanes fitted before and behind the rotore. Dhe
pressurc ratios obtainable with such blower arc very une
1ikc. To illustrate this fact, let us assumec four bladings
for an axial blower:

Rotor A, with blade angle of 90° at discharge;

Rotor B, the blading of which completely cancels a
certain helix in the inflowing air;

Guide vancs C, the blading of which completely neu-
tralizes the helix created by rotor Aj

Guide vanes D, whose blades can produce a helix equal
to the helix behind rotor A.

The losses are assumed as follows:
The blade losses are zcro;
The axial component of the discharge velocity 1is

without loss convertcd to pressure in the follow-
ing diffuser;

The circumferential component of the discharge velocity

is lost complectecly.
0a thesc premises, the pressure ratio is as follows:

For blsde arrangement 4A + C (guide vanes behind
robtor) at W= 2;

For blade arrangement D-+ B (guide vanes bhefore
rotor) at Y = 24
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For blade arrangemcnt D + A (guide vanes before
rotor) at Y = 33 :

For blade arrangement D + A + C (guide vanes be~
fore and behind rotor) at Y = 4;

For blade arrangement D + A+ A+ C (two opposite-
ly rotating rotors; guide vanes before and behind
rotors) at Y = 8.

Fundamentally, arrangements D + B- and D + A are
identical (guide vanes before rotor), difPering ondys fvythe
blade angles. But arrangement D + A purchases the higher
pressurc ratio with supplemcntary losses. Even so, somec=
what higher pressure ratios are attainable in practice
with guide vanes fittcd before the rotor without impaired
cfficiency than with guidc vanes arranged behind.

The greatest drawback of the axial against the radial
blower so far is its very low pressurc ratio. Its pres-
surc for a given circumferential speed is much lower than
that of the radial blower. Only a small part of thedeliv-
ered gos passes the rotor of the axial bdlower entirely
outside where its circumfercntial speed wu, is maximum.
Another portion passes inside along the hub where the
blading has its lowest circumferential spced, and this low
speecd must suffice to produce the required delivery hcad.
The axial rotor could produce a far higher delivery head
outside thon inside. Since, for rcasons of good efficiency,
the delivery head must evidently be the same for every part
of the blade, the circumferential speced u; cannot be
utilized at all for producing pressure. Logically, the
pressure ratio of the axial blower should be referred to
its circumfercntial speed at the hub.

In the radial blower, the total delivery discharges
outside on the rotor circumference. Thus, every gas par-
ticle has the speed u available for producing pressure.
In this case, WV must be absolutely referred to Ug . But
the value  for the axial blower is also always computed
with reference to ug,e For this very reason, the pressure
ratio and consequently the produced pressurc is always much
lower than on the radial blower.

This drawback of the axial blower could be balanced
by correspondingly higher circumferential speed if the
problems ‘of strength and noisc did not intervene. The
higher the circumferential spced of the rotor the greater
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the stress due to centrifugal force. Better material
would have to be uscd, thus raising the cost of the blower.
The noisc at high spced may rcach proportions which make
operation utterly impossible.

Hence, to succeed in raising the pressure ratio would
mean.a substantial step forward. This was temporarily
achieved by enlarging the hub diameter. Then uj itself
increascs and is not quite as much at variance with 1ug.

In consequence, V¥ itsclf must increaso. The hub diameter
Dj on modern high-pressure axial blowers 1is usually much
greater than half the outside diameter

Dy @ 0.5€ = < 0u?.

A further substantial raise in pressure ratio accrucs
from the application of the constant-pressurc method to
the axial blower.

PHYSICAL PRINCIPLES

Figurc 3 is a scction through an axial blower with
rotor located between two guide vanes. It scrves to illus-—
trate the most gcneral case.

The flow cnergy of the dclivered gos consists of the

2

e :
Sbecd enerzy C~ and the pressure encrgy =, amounting

28 B,
at point 1 (before the front guide vanes) to figure 3.
2
EA Sy LN
22 Y

The specd ¢ consists of the velocity component cp,

shown in figurc 3, and the circumferential componecnt cy
at right angle to ite Since the gas flow approaches the
first guide vancs-axlially, it 1is

®1u
deflccted, creating a
ich is usually opposite
the. robore . Bince the

In the first guide vanes the gas is
circumferential component cCgyys WA
to the circumferential speed wu of
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speed increascs in these guide vanes (02 > cl), wherecas

the flow energy, discounting the losses, does not change,
the pressure must drop (pz < Dp;).

In the rotor the cnergy (delivery head) H is transe—
mibtied: tothe gasi whenee

2 o) 2
e & c -
B it 2+~—I:{2+r1

Y 2

2

(o}

o

In the conventional blowers the speed as well as the pres=
surg;energy. (¢4 > a3 .Dyu > Dal) inereases in the rotors
Handamenticl1ye, 1ty iss egually pessible. that oane partrof the
enpgrgy, in. the rotor remains constant,or cven decrensess
while the other part then must increase so much more.

Thus it happens, for imstance, on blowers with guidec vanes
mounthed ahead of the rotoer that Cy < Cpe On the CONLTALY &
it never happens that e & ps .with the eustomory axisl
blowers.

If the guide vanes follow the rotor, the circumfercn=

tial component c,, cancels, hence cy4y = 0 and ¢, = Cupe

The precssure of the delivered gas usually rises in these
guide vanes, (ps > pz)e. In the adjoining diffuser, the
speed “e, is lergely transformed in pressure; hence also
ENpresEures vl sen

By dcgrce of reaction R of a blower is meant the
raitio. of. pressure difference achieved in the rotor to the
total delivery head of the blower. Disregarding the losses,
6 is

=i S
R :_P__%__;:- Hl

-t M

'Y

The greoter this ratio R 1is, the grcater the pressure
directily’ produced: in" the wotory the' smalier.at the Same
time the portion of the pressure to be produced by convers=
sion of the speed in the adjoining guide venes and in the
diffusers The smaller the ratio R the higher the load to
be imposed on the diffuser.

Since the conversion of speed into pressurc in a dife-
fuser is invariably accompanied by fairly groat losses,
there has been a tendenecy until quite recently toward &
TYeryrigh degreoe of reaetien; ian splte of belng awoarg of
the increasing difficulties eércated in the rotor (refer-
ence 1).
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According to the subsequent pressurc risc, cquation
(4), a pressure difference pz = Pz in an axial rotor can
occur only if the relative speed w of the declivered gas
decrcasces while passing through the rotor. The relative
speced wy at ontry into the rotor must cxceced the specd
wy; at the exit. In consequence, the rotor blades operate
in 2 simultancously deflected and retarded flow, which is
known to have a special tendency to break away at the rotor
blades. To forestall this break—away of flow for reasons
of efficiency, high blade loading must be avoided, i.c.,
no unusually high delivery head should be demanded from
the blades for o specified circumferential spcedes The
rotors of modern axial blowers arc usually computed with
the help of the two-dimcensional airfoil theory, for which
a great number of lift and drag tcst data arc available.
The "findings of such tests are plotted in polar diagrams
which give the relation between 1lift cocfficient ¢, and
drag coefficicent ¢y (2 in fig. 4). c5 and c, are
dircctly proportional to the 1lift and drag and arc dcpend-
ent on the angle of attack ©&. The test data for the same
profilc in retarded flow arc also shown (b in filg. 4)w
It discloscs the important fact thoat both curves arc ap—
proximatcly in agreement within the range of small ©&. As
8+ increcases, the break-away of flow on the airfoil back
occurs os a rcsult of unduly strong retardation on the aire-
foll in the rétarded flows: The 1ift dnerease has praochis
cally ceascd, but the drag incrcascs so much that this an-
gle 8 ©Dbecomes uscless for practical operating conditions.

g
£

(=5

S
i

The breck=away on the same.airfoil in normal, i.cey
not retorded flow, does not occur before considerabdbly
higher & and c¢cae. Since ¢, 1is practically proportione
al to the delivery head of the blower, it indicates that
‘the rotor blade of an axiadsbliower can produce o substans
tially greatecr delivery hecad in normal flow than in re-
tarded flow.

Of course, the delivery head is also proportional to
the blade aumber 2z, which might suggest the compensation
of ‘4he lower 1ift coeffici€nt o5 i $he rolor as & res
sult of retarded flow by a greater number of blades. 3But
cvery blade added increascs the frictional surface of the
rotor. Bosides, the flow is also rctarded on the rotor
hub and on the blower wall. 'The brcak—-away resulting
therofron sets an insupcrable limit for the pressure rise
in the rotork In sny atbtenptiat further inecreasoc of de=
livery head, the crcation of pressure in the rotor must be
abandoncd and the entire pressurc production relayed in the
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ide. vanes and diffusers ThiesEe sl g tdnthien
edva consibantsptes sure blowers oty inaned aftesr
¢ sehicht | blowen.

adjoining gu
whaibe 154 e rm
ik inventer

In itself the ideasrofpusingicounstonty)piessurecyfor
pumps- or blowers is not newe. XFor instance, the celehbratecd
Hrenech engineer, Rateau, points to this possibility and
stresses the great importance of the diffuser (reference
2), although he himself never dbuilt constant-=pressure
blowers. Around 1890 he experimented on blowers with
rotors having axial inlet, radial discharge and 459 for-
ward curved blades (refercnce 3). These blowers had a
vaneless circular chember with adjoined spiral as diffuser.
They wore to produce 28 percent of the pressurc head in
the rotor and the rest in the diffusers But the experi-
mental results were so unsatisfactory that Rateau abandoned
this typec of dcsign and warancd against ite.

The.ecantse for .bhis failurce is to be.found in the,faect
that the application of a comparatively low degree of re=
action in radial whecels resulted in very grcat losses be-

ause of the particularly difficult pressurc conversion in
the diffusers In his later a2xial blowers and pumps, Retean
dad not follow the conccpt - of low degree of reactions; but
built these machines so as to produce a large portion of
bhe pressure enecrgy in the rotore Subsequently, the appli-
cation of constant pressure in blower design was then gen-
rally viewed as being impossible.

Q

®

The ncw invention has disproved this
the samec time given the means for designin onstant—-prcse
sure blowers of high efficiencys. Thesc means arcy firsts
thie application of the axial blower with itsrparticularly
favorable diffuser ond secondly, the referencc to the fact
that cqual pressure must be maintained before and behind
the rotor and that the pressure must be actuvally kept con-
stant for evexry point of the rotor passagess These claims
arc incorporated in the basic patent (German Patent No.
633,155)s Expcriments have proved that failure to comply
with the second rcquircment 1mp31r° the cfficlency in uns
supportablec manncr.

prejudice and at
g €
Q

The described ideas can .be expanded in two wayses
fiarsts. the faet of the case is that the best efficiency is
not always precisecly ottained just when = O« The best

alue for R . may be grecater or even less than zcroe. While
with R > 0 the known blower versions arc approached, the
application of R < 0 (low-prcssurc blower) is ontiroly

d‘w
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new territory. Here the experiments are, on the other
hand, not.without .prospects, since the delivery head ob-=.
tainable at low pressure will probably grow. The limit
of application of low pressure in tag rotor llbs in Gthe
steadily increasing diffuser losse

MATEEMATICAL PRINCIPLES

According to Buler's fundamental ecquation of: the
powver transfer in turbincs, the delivery head HLa pro=
‘duced in the rotor is:

= 2 L 2 2
. = 2% + wp® =~ vg
Hyq = 2 (1)

The rotor 1ift Hy, is greater than the effective

blower 1ift H, which has to cover the flow losscs Vi.g

in the guide ‘vanes, the rotor, and the diffuser.:

As concerns the rotor itself, one part of the trans-—
mitted.delivery hcad must cover the rotor losses Vo ;3

a seccond part is measurable as spced increase and the rest

as prossure increase in the matiomt

2
- G S Lr T P2
BLa+s Vasy + + (2)
2 g e
The comparison of eguations (1) and (2) sgives the
pressurze nisedinsthes rotor
Pz = P Uz? = Ug® + wWy® = wg®
- =V e (3)
Y 2g e
Discounting the minor discrepancics in the circumfcrential
spced and the rotor losses, lcaves
y : By = Pp wp® = wy®
. MEd0 ()

Tn" the &xtal bHTower, & priessunefrise o motigr TSl ot
tingent upon rotardation of the reclative speed in. the
rotor,
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In the constant-pressure blower, retardations. in the
rotor are to be avoided, hence the speed remains the same.
This requirement is extended to include a specified con=
stant degrece of reaction in the blade duct which may be
preseribed arbvitrarilyd Phies dcemand leads/tora condition
for the scctional wvariaotion in the rotor passages which
is to be based upon the strecam filament rather than air-
foll bhcorys. The rotoriblades are assumcd to be so close
togother as to reflecet blade passages (fig. 5).

Iheydolivery headppraoducediup htefanyipoints B wigs

v 4 '
Hp = = (u ey = up cay)
& :
B . : b .
= = [u(u'= w cos B) = uz(uy = wy cos B;)] (5)
g

wilileltherpreseurcadiffercace producediup to polut: Bs-day
according to cognation . (3)s

2 2 2 2
P = P B By M wgt e v
2 S 5P (8)
L) 2
oy L i
The degree of ¥ ction at % point is?

R = — 2! H,
Y -
The volues of cquations (5) and (6) when entered into this
formula give a sguarced cquation for w3 he rosult is:
Q
w = =R @ cos B
z F

J
[
(®)
u
w

+«/VRE u®fcos®B+ (u®= uy®) (1l = 2R)+wy°=2Ru,w

=~

Quf igp thevegasivolume  (in m3/s) deliveved, by the rotorj 3z,
the numbﬁr ofrblagdesgrand  P,: the. insidel Seetionyof @&
blade passage (in m®), mcasured at right angle to we
Equatlon {22 represents o, redlaftion between : w: or I and

the bladec ang ich must be preserved if the requircd
degrechiof @weactionvissto prevull sl every bladelpointad o IE
R=20y Voup=20, and wus=1u (loss-free axial constant~
pressure blower), we arc back to the xorcgoing condibinh
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of w = w

2 Ras written in cquation (7) affords the
cross ce't a

0
1 change for a low-precssurc blower.

e o

on

s

The condition wp = w = wy = const lcads directlynte
the rotor form typical for the constant-prcssure blcwers
Figurc 6 illustrates tht spced triangles at rotor inlet
and outlect for a constant-pressure blower with prececding
guide vones, and figurc 7 with following guidec vancse
Both manifcst a strong incrcasc of the meridian component
cp ©of the specd in the rotor. The samc holds in slightly
mdaller degree, for the guide vaness In the conventional
axial blowers ¢pm is usually considercd constan 1t. Fig-
ure 7 shows the discharge triangle for such blower as
dash=dotted lincse Such blowers have in conscgucncec COn=
tant blade length, wheras that in the constant-pressure
type decrcascs considerably in flow direction (fig. 8).

Owing to the very small blade length of the constant-
pressurc blower at the rotor outlet, 1ts hub is usually
much thicker than in a normal blower, D-/D tio 059%
Hencec the circumfereatial speed at that poil at is compara-
tively highe. But, as alrecadypointed out, the circunferen=~
tial speced at the hub at the rotor outlet decides the at=-

ainable delivery head in the rotor. Hence, the very
t vick hub of the constant-pressurc blower also incrcases
the delivery head over that of a normal blower.

On passing through the blower,the delivered goas con-
tains o changing helix, i.csy o rotatory notion, which,
becausc of the centrifugal force, induces an outwardly
incrcasing pressure. Fundamentally, the demand for con-
stant pressure is restricted to only one stream filamente
On all others, the pressure must change at passing, in-
creasing or decrcasing depending on the assumnptions in the
designe. Every blower having constant pressure in the
median strecam filament has at the same time in the other
parts of the blades a slightly positive as well as nega-
tive degrec of reaction. These facts must be taken into
consideration in a detailcd analysis.

Changes in rotor-blade lcngth producc differences in
the circumferential speed, at the same time as ¢ is then
no longer purcly axial, but rather contains a radial com=
poncnte In an accurate analysis, the blades must then be
divided by streanlines in parts of narrow width, as is
custonary in water-turbinc design, however, with the added

‘condition of continuous compliance with equation k2 dn

This is cspeccially conducive to experimcntatione. And it
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affords, os in wator $urbincs, spatially eurved blades of
Enwouwn wothod of prosentiction. But dhle oxtent do which
sueh blodes are -feasible fron the point of wviow of conw=

trifugel force is, of course, another questions. All these

difficultics disappear when the blades can be conputed

sufficiontly apprroxinately with disrcgarded radicl exiten=-
Hionat st sl usuallyy thle Cascos

hiel ‘Briclquent 13 lquite 1P d isler@poneies in rotor
bilgder Lealsth' oft Sthel Snlict ¢ sides: inpogel a fairlr
grolot oxiol dcpth Y il on K result is a longer
_blade e .which would Justify the applicotion of tho
str ent theory for the saleulntion. Wevertholossy
the e gonetnlly analyzcd by girfoil theory et
data on profiles reosenbling the roquired blade forn are
avoaileoblie.

Of particular interest in this connection is the use
of offset rotor tlades obtained from a greatly curved
blade conformable to figures 9 and 10 by cutting it up in
redial planes and arranging the separate pieces over the
rotow elrcunt erenecics B afifords’ sifight curved blade

o 1l of which defl he f1 a bittilen The

id pieces ays in o sound

ko ne out of the boundde
of ich ©of ‘these
e ry so that brecaoke-
arec same time, the
Tai 0, o egqiation (7) 1is
ati C e aeti is not
because emi of i 19 nt and alrs
fail arc not the samce., Rot 01 ct blades
aretshown,. in figures 11 and 12« The hE t of declive
e pyiacad tobrtiaianoblie? In one staze die e tical
spceds But whother this limit is recched sooncr by the
constont-pressure blowor than by the normel blower, is
possible but not certain. Comparative tests arc neces—

The, disf fuser is +the mo rt of the constant-
pressure blower, and the eff the whole blower is
chielf lor (diependent: upon the losses ingits It also forms
the linit for the application of the negative degrces of
reaction since tnrougb them the gradient to be converted
in the diffuser 1s incrcased. However, it is of great

n
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importance that the efficiencies of carefully designed
diffusers are considerably higher than most engineers as-
sume . Jﬂdged on the basis of all the data gathcred from
tests on Kaplan turbines and comnstant-pressure blowcrs

it may be statcd that the diffuscr cfficicney may certainly
cxcecd 90 percent. For more difficult is the control of
the suscoptibility of the diffuser to inlet disturbancese

Diffuscr design should proccecd from the following
viewpoints: The cross-sectional enlargcment should not
be too abrupt; a small residuary helix in the gas leaving
the rotor or guide vancs reducecs the break-away tendenecy
on the diffuscr wallg it is uscless to try to achicve the
cross—scectional cnlargement through o pointed hub, where
almost always break-away ocCcurs. The hub on the constante
pressurc blower is thercfore as a rulce cylindric or slight=
ly topercd behind the rotor and cut off At thendaffucicr
nd, (F e 25

Tho diffuser of thc constant-pressurc blower natural-
ly roquiros a great structural longth, and horein lics a
scrious drawback of this blower, It imposes the single-
typc, which in turn is o profound limitation of its
range of applicoation, since high-pressurec blowers nmust
have more than one stage. On tmp other hand, it has been
found that the diffuser length in many cascs does not ine
" terfore, since pascaoges for the delivered gas must be

joined any way (;1gs, 13 and 14)
DESIGN

Onc substantial ldV7QtuOO of the constant—precssure
blower liecs in its cheap manufacturc, since, rotor ine
cluded, it can bec welded almost wholly from sheet metale
The rotor blades are shaped by jig ond welded to the
weldcd metal hube. The samc, of course, holds for guide
vones and diffuscr. The Schicht blower produces o spcci=-
fied pressurc at lower circumferential spec d than any
other axial billowe e Its diameter and weight can there-
fore be kept smaller for a given speed, and the centrif-
ugal forces themselves are not excessives Tt s nowb
necessary to have the rotor slot on the eircumferencc

particularly small, because the slot losses arc very low
on account of the comstant pressurc. The blower drive
may, i1f necessary, be houscd in the hub.
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The use of sheet-metal blades in place of the usual
faired rotor blades involves no perceptibe loss in effi=
ciedey “for the following recsones " The Elow registance of
the ﬂcet~metp* blades of itself need not be greater than
on tdo aipecdtblad eise s dilel L pure Inetionebaide i1 osls inYany
blower is but anfracits cnnodf sthaut otial JHeislsl, iso ithat dthis
sllghtly greator loss ig olmost imperceptibles « "The use
of 2 irE

ol soctlons in the other blowers heightens the

R of 'Drecak~away in the retarded Flowse For thc same
regsony tiie surface conditiion roff the wrator blades 'so i ix
portant otherwise, is secondary on the constant—pressure
blower.,

EXPERIMENTAL DATA

1

ant-pressure-blower designs are shown

o t
in figures 13 tHol4; they oxomplif“ the «trpical deedine
n.radial blade depth toward the rotor «discharegcy the
largec diffuscr,ond the wvery t“ick hube  The blower is
practical wherever the requircd delivery pressirce .can be

obtained in onc stage ot, of course, very hizh pressu
@b o eHigher shemperature or dust content «in the del
ened gas adoecs .note restrict 1S usees

wors procecdcd
on th' The writer him-
self owers according
Lo wthie s1no cecptance tests
on conpres ions 1945); one
intendecd usting plant
i T drou;ht blower
it ‘was inm ssurc before and be-
hind the blower itsclf. The
fluc goas cctangular elbows, cone
Hasln e dofilzetor pressurc loss at these
poiats couléd not atelyy hence the record-—
gdovalugs of spre pressura filactor, and
efficicncy (plot arc lower than i c-
alitys cnounting 1l percente
dhie results.indicate that @fficiencics.  in semeess jof
80 percent can be reached wiun the constant—pressurec

blower: Such valucs are ually sobtainable swith &thewbesit
blowors of other. typcse But the pressurc of considerably
more than 0.8 reached with the constant-pressure blower

is not likely t9 have been equaled so far. Cn top .af
that, it should be remembered that in both blowers the
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guide vanes are fitted aft, whereat the pressure ratio

in itsclf is a little lower than when the guide vancs

are fitted before the rotere. It is certain that pres-
surc ratios of more than X arc obtainable by optimum cffi-
ciency. The inventor himself reached a valuc Wi el ol
whercby, to be sure, the effliclenecy dropped to aronnd

60 percent.

Other experiments of the inventor dealt with the
effect of the speed and pressure variation in the rotor
o the effiicicncye If the rotor is so computed that the
section at inlct and outlet complies with the constant-
pressurc condition (eguation (7)), wherec R = 0, while
the scctions within the rotor do not comply with it, the
efficicncy decclines immediately. This is associated with
the foct that then the delay at isolated points in the
rotor passages is such as to induced break-away of flow.

The effecct of blade offsct on the effici
analyzcds This effect is greater than at fir
and may cousc material differences in efficlc
e charaecterisitichcurviesh

ency was also
st assumecd
ncy and in

It is difficult to makec any general statement about
the noisc in constant-pressurc blowers, because definite
conclusions must be basecd on a conparison with a blower
of normal design under identica 1 installation and operate
ing conditions. At any rate, it may be stated on the
basis of nany past cxperiences that the constant-pressure
blower,is less noisy than the usual axial blower, a fact
which is no morec than expected when bearing in nind its
nuch lower circunfercntial speced than other axial blowers
of equal delivery hcad.

APPLICATION OF CONSTANT PRESSURE IN PUMP DESIGN

In principle, the constant-pressurc nethod is as ap=
plicable to the delivery of liguids as of gases. In this
nanner, it is possible to obtain particularly high 1ifts
with axial pumps. But so far no experiments have been

nade in this dircction. The rcason for this was, first,

that the range of the blower, because of its great cir-
cunference, required all energy for , and secondly, be= ;
cause thcre is apparently nc great de and for axial punps

Ol atteine dlslidin In any case, the constont pressure process

promises here also considerable increase in design possi- .
Bl e S :

U
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In experiments with constant-pressure axial punps
the cavitation hazard is paranount, sincc the constant-
pressurc blading crcates the cntire delivery head in the
rotor as speed onergy, and hence parhicularly high speecds
tn " the robtor without rise in hydraulic pressurcs 4Although
this does not necessarily entail cavitation, general ex-
pertence teaches that cavitvatlion hazard is inminents The
reason for this is that speed inereases occur in every
flow if the flow direction is changed or if the flow is
around a body (rotor blades). This increase of speed is
always proportional to the mean speed. Hence the result—
ing low pressures are proportional to the square of the
high mean speecd, hcnce they themseclves must be very high.
For that reason the suction capacity of a constant-pressure
pump will probably not be as high as that of a pump of
conventional design. Experiments in this dircction should
produce some very interesting results.

Translation by J. Vanier,
National Advisory Committece
for Aeronauties.
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Figure 2.- High-pressure
axial blower.
Figure 1.- High-pressure
radial blower.
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Figure 3.- Axial tlower Figure 4.- Polar diagram,
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Figure .- Speed triangle in Figure 6.- Constant-pressure
blade passage. blower with pre-
ceding guide vanes.
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Figures 15,16.- COperation characteristic curves of two constant-press-
ure blowers with adjoining guide vanes.
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Figure 11.- Two-row rotor Figure 12.- Five-row rotor of a constant-
of a constant- pressure blower.
pressure blower.
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Figure 14.- Induced draught constant-
pressure blower.
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Figure 13.- Constant-pressure blower for steam boiler (fuel gas 70 m /s,
delivery head 120 mm , r.p.m. 585, power input 106 kw).
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