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S*>  centrifugal  fans  and  blowers. 

£)  A  centrifugal  fan  in  which  a  shaft  (10,  11,  13)  is 
•otatable  about,  its  axis  in  a  main  bearing  (12)  and 
:arries  two  single  inlet  centrifugal  fan  impellers  (26, 
27)  for  rotation  therewith,  the  main  bearing  (12) 
jeing  located  between  said  impellers  and  taking  a 
najor  portion  of  the  bearing  load  of  said  impellers. 
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"CENTRIFUGAL  FANS  AND  BLOWERS" 

The  present  invention  relates  to  centrifugal  fans 
or  blowers. 

Conventional  heavy  duty  double  suction  centri- 
fugal  fans  and  blowers  basically  consist  of  a  bear- 
ing  arrangement,  a  shaft  rotatable  about  its  axis  in 
said  bearing  arrangement,  two  single  inlet  centri- 
fugal  fan  impellers  mounted  on  said  shaft  and 
rotatable  therewith,  a  fan  casing  surrounding  the 
impellers  and  drive  means  for  rotating  the  shaft. 
While  such  designs  are  well  proven  in  service,  they 
do  have  significant  disadvantages  in  very  large  size 
fans,  due  to  scale  effects  on  the  basic  geometry  of 
the  rotor. 

The  problems  of  such  heavy  duty  fans  are 
discussed  later  in  this  specification  with  reference 
to  Figures  1  and  2. 

The  present  invention  aims  to  overcome  the 
major  problems  resulting  from  the  scale  effect,  by 
providing  the  bearing  arrangement  so  that  it  in- 
cludes  a  main  bearing  which  is  located  between 
the  impellers,  this  main  bearing  taking  a  major 
portion  of  the  bearing  load  of  the  impellers. 

With  such  an  arrangement  because  the  actual 
load  bearing  portion  of  the  shaft  can  be  relatively 
short,  the  diameter  of  the  shaft  can  be  significantly 
reduced  and  it  is  determined  largely  by  the  torque 
which  the  remainder  of  the  shaft  has  to  transmit 
from  the  drive  source,  such  as  an  electric  motor.  It 
is  also  possible  very  significantly  to  reduce  the 
impeller  hub  weight  and  therefore  its  cost. 

The  drive  means  may  be  connected  to  the 
shaft  at  a  location  between  the  impellers,  for  exam- 
ple  either  by  mounting  a  drive  motor  between  the 
impellers  or  by  providing  a  belt  or  chain  drive  or 
gearbox  drive. 

Preferably,  however,  the  bearing  assembly  in- 
cludes  a  second  bearing  at  a  location  spaced  along 
the  shaft  from  the  main  bearing,  the  drive  means 
being  positioned  adjacent  the  second  bearing. 
There  will  be  a  much  reduced  load  on  the  outer 
bearing  which  will  allow  the  size  of  this  bearing  to 
be  greatly  reduced.  Because  of  the  very  much 
reduced  total  rotor  weight,  there  will  be  easier 
handling,  less  starting  torque  and  reduced  founda- 
tion  loads. 

Because  the  shaft  can  be  made  of  lesser  diam- 
eter  than  hitherto,  and  when  the  second  portion  of 
smaller  diameter  is  provided,  the  shaft  blockage  of 
the  flow  of  air  to  the  inlet  of  the  impellers  will  be 
greatly  reduced  on  one  side  and  will  totally  elimi- 
nated  on  the  other  side  from  that  on  which  the 
drive  motor  will  be  provided.  The  other  side,  of 
course,  will  only  be  an  overhung  portion  cantile- 
vered  out  from  the  main  bearing. 

The  main  portion  of  the  shaft  may  be  de- 
tachably  connected  to  the  second  portion  of  the 
shaft  and  the  casing  may  include  slots  and  remov- 
able  cover  panels,  so  that  when  cover  panels  are 

5  removed  and  the  main  shaft  portions  are  discon- 
nected  from  the  second  shaft  portion,  the  impellers 
can  be  rolled  out  of  the  casing. 

The  two  fan  impellers  and  their  volutes  may  be 
of  a  different  size  and/or  design. 

w  Furthermore,  the  impeller  or  impellers  which 
are  mounted  in  overhung  relation  to  the  main  bear- 
ing  may  be  provided  with  a  simple  disc  flow  con- 
trol. 

In  order  that  the  present  invention  may  more 
75  readily  be  understood,  the  following  description  is 

given,  merely  by  way  of  example,  reference  being 
made  to  the  accompanying  drawings,  in  which:- 

Figure  1  is  a  schematic,  broken  away  side 
elevation  of  one  known  form  of  large  capacity  dou- 

20  ble  centrifugal  fan  or  blower; 
Figure  2  is  a  view  similar  to  Figure  1  of  a 

second  known  form  of  such  apparatus; 
Figures  3,  4,  5,  6  and  7  are  similar  views  of 

five  different  embodiments  of  large  capacity  double 
25  centrifugal  fans  or  blowers  according  to  the  present 

invention;  and 
Figure  8  is  an  end  elevation  of  the  arrange- 

ment  of  Figure  3. 
Referring  first  to  Figure  1,  the  assembly  illus- 

30  trated  therein  includes  a  horizontal  axis  large  diam- 
eter  shaft  10  mounted  between  two  bearings  12 
and  14.  The  shaft  passes  through  a  casing  in- 
dicated  by  the  general  reference  numeral  16  and 
including  first  and  second  inlet  ducts  18,  20  located 

35  just  inwardly  of  the  bearing  12,  14.  The  inlet  ducts 
18  have  laterally  extending  inlet  frusto-conical  por- 
tions  22,  24  substantially  coaxial  with  the  shaft  10. 
Mounted  centrally  on  the  shaft  10  is  a  double  inlet 
impeller  26,  27  which  is  surrounded  by  volute 

40  portions  28,  29,  respectively,  of  the  fan  casing. 
The  two  bearings  12  and  14  are  spaced  apart 

from  one  another  by  a  substantial  distance  and  the 
shaft  10  will  need  to  have  a  fairly  large  diameter  to 
enable  it  to  support  a  heavy  duty  double  inlet 

45  impeller  26,  27.  The  shaft  is  driven  by  a  motor 
indicated  schematically  at  30  positioned  to  the  left 
of  the  bearing  14. 

Problems  arise  with  the  construction  of  Figure 
1  mainly  from  the  fact  that,  in  order  to  maintain  an 

so  acceptable  critical  speed  for  the  rotor,  the  ratio  of 
shaft  to  impeller  weight  is  size  dependent  and,  in 
very  large  fans,  the  shaft  weight  can  be  of  the 
order  of  3  times  the  impeller  weight.  A  most  ob- 
vious  disadvantage  of  this  is  the  total  rotor  weight 
can  become  excessive  resulting  in  very  high  loads 
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14.  Similarly  it  will  require  very  large  bearings  to 
support  the  rotating  weight  and  the  shaft  forging 
costs  can  become  disproportionally  large  and  can 
approach  the  order  of  one  third  of  the  total  manu- 
facturing  cost.  Because  the  shaft  10  is  of  a  rela- 
tively  large  diameter  it  also  provides  a  substantial 
blockage  on  the  in  flowing  air  through  the  frusto- 
conical  portions  22,  24,  thus  reducing  the  efficiency 
of  the  fan  or  blower. 

Figure  2  shows  an  alternative  known  arrange- 
ment  in  which  like  parts  have  been  indicated  by 
like  reference  numerals.  This  construction  differs 
from  that  of  Figure  1  in  that  there  is  only  a  single 
inlet  18  mounted  centrally  of  the  assembly  and  the 
two  impellers  26,  27  are  mounted  adjacent  the 
bearings  12,  14.  Thus  there  are  two  single  inlet 
impellers  on  the  common  shaft,  each  located  adja- 
:ent  a  separate  one  of  the  bearings.  This  design 
results  in  a  significant  reduction  in  shaft  diameter 
:ompared  to  that  shown  in  Figure  1,  with  all  the 
advantages  that  this  will  bring.  It  does,  however, 
aresent  considerable  practical  problems  with  re- 
gard  to  flow  control  in  the  common  inlet  18  and  in 
some  applications  the  additional  complexity  result- 
ng  from  this  is  unlikely  to  be  offset  by  the  cost 
savings  resulting  from  the  reduced  shaft  size. 

Figure  3  illustrates  a  construction  according  to 
he  present  invention  which  obviates  many  of  the 
disadvantages  of  the  arrangements  of  Figures  1 
md  2,  and  like  parts  have  again  been  indicated  by 
ike  reference  numerals.  The  structure  is  very  simi- 
ar  to  Figure  1  in  that  there  are  two  inlets  18,  20,  to 
rusto-conical  portions  22,  24  and  two  outlet  volutes 
>8,  29. 

In  this  construction,  however,  the  two  inlet  im- 
»llers  26,  27  are  formed  as  single  inlet  impellers 
nounted  on  the  common  shaft  10  and  a  main 
xsaring  12  is  mounted  between  them  and  bears 
nost  of  the  weight  load  of  the  shaft  10  and  of  the 
mpellers  26,  27.  An  overhung  portion  11  of  the 
shaft  10  extends  to  the  right  of  the  main  bearing  12 
is  seen  in  Figures  3,  and  the  first  single  inlet 
mpeller  26  is  mounted  thereon.  The  remaining 
xsrtion  13  of  the  shaft  10  carries  the  second  single 
nlet  impeller  27  and  extends  to  the  second  bearing 
4  and  from  there  to  a  drive  motor  30. 

Because  the  main  bearing  12  carries  most  of 
rie  weight  load,  and  because  the  overhung  portion 
1  and  the  corresponding  part  of  the  portion  13  of 
rie  shaft  10  are  relatively  short,  the  diameter  of  the 
haft  10  can  be  made  significantly  smaller  than  in 
ie  structure  of  Figure  1.  This  means  that  the 
Bstriction  to  flow  of  air  into  the  impeller  27  is 
ireatly  reduced,  thus  increasing  the  efficiency  of 
lat  fan.  Furthermore,  because  all  of  the  parts  can 
«  made  much  lighter,  the  construction  of  the 
jundations  32,  34  can  be  reduced  for  a  fan  of  the 

same  size.  Alternatively,  of  course,  using  conven- 
tional  size  parts,  the  size  of  the  fan  can  be  in- 
creased. 

Figure  4  illustrates  a  similar  construction  to  that 
5  in  Figure  3  and  again  like  parts  have  been  in- 

dicated  by  like  reference  numerals.  Here  it  can  be 
seen  that  the  fan  constituted  by  the  impeller  26 
and  the  volute  28  is  different  from  that  constituted 
by  the  impeller  27  and  the  volute  29. 

10  The  construction  of  Figure  5  is  again  similar 
but  here  the  fan  constituted  by  the  impeller  26  and 
the  volute  28  is  much  smaller  than  that  constituted 
by  the  impeller  27  and  the  volute  29. 

Figure  6  is  a  further  modification.  The  two  fans 
75  are  themselves  substantially  identical,  but  a  disc 

type  flow  control  is  provided  by  a  shaft  36  mounted 
in  a  first  slide  bearing  38  in  the  housing  16  and  the 
second  slide  bearing  40  carried  on  a  spider  41  .  On 
the  end  of  the  shaft  36  is  formed  a  frusto-conical 

•O  disc  flow  control.  Movement  of  the  shaft  in  the 
direction  indicated  by  the  arrows  will  affect  the  flow 
of  air  through  the  fan. 

The  structure  of  Figure  7  differs  from  that  of 
Figure  3  in  that  the  shaft  10  includes  not  only  the 

?5  overhung  portion  1  1  ,  but  a  further  overhung  portion 
13  of  about  the  same  length  as  the  portion  11,  and 
of  a  fairly  robust  diameter,  and  it  is  connected  to  a 
smaller  diameter  drive  shaft  15  by  a  simple  cou- 
pling  17.  A  pin  (not  shown)  can  pass  through  the 

io  coupling  17  and  the  shaft  15. 
The  advantage  of  this  construction  is  that  pan- 

els  44  can  be  removed,  the  pin  passing  through 
the  connector  17  and  the  shaft  15  can  be  dis- 
engaged,  and  if  the  bearing  12  is  opened  up,  the 

®  impellers  26,  27  can  be  moved  out  bodily  with  their 
supporting  shaft  portions  11,  13,  these  passing 
through  horizontal  slots  50  provided  in  the  vertical 
facing  walls  51  ,  52  of  the  volutes  28,  29. 

o 
Claims 

1.  A  centrifugal  fan  comprising  a  bearing  ar- 
rangement  (12,  14),  a  shaft  (10)  rotatable  about  its 

5  axis  in  said  bearing  arrangement  (12,  14)  two  sin- 
gle  inlet  centrifugal  fan  impellers  (26,  27)  mounted 
on  said  shaft  for  rotation  therewith  and  a  fan  casing 
(16)  surrounding  said  impellers  and  drive  means  - 
(30)  for  rotating  said  shaft,  characterised  in  that 

o  said  bearing  arrangement  includes  a  main  bearing  - 
(12)  located  between  said  impellers  (26,  27)  said 
main  bearing  taking  a  major  portion  of  the  bearing 
load  of  said  impellers. 

2.  A  fan  according  to  claim  1  ,  characterised  in 
5  that  said  drive  means  (30)  is  connected  to  said 

shaft  (10)  at  a  location  between  said  impellers  (26, 
27) 
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3.  A  fan  according  to  claim  1,  characterised  in 
that  said  bearing  assembly  includes  a  second  bear- 
ing  (14)  at  a  location  spaced  along  the  shaft  from 
said  main  bearing  (12)  and  in  that  the  drive  means 
is  positioned  adjacent  the  second  bearing  (30). 

4.  A  fan  according  to  claim  3,  characterised  in 
that  the  shaft  includes  a  main  shaft  portion  (11,  13) 
mounted  on  said  main  bearing  (12)  and  carrying 
said  two  impellers  (26,27)  and  a  second  portion  - 
(15)  of  smaller  diameter  connected  to  said  main 
portion  (11,  13)  and  said  drive  means  (30)  and 
being  mounted  in  said  second  bearing  (1  4). 

5.  A  fan  according  to  claim  4,  characterized  in 
that  said  main  portion  (11,  13)  of  the  shaft  (10)  is 
detachably  connected  to  the  second  portion  (15)  of 
the  shaft. 

6.  A  fan  according  to  claim  5,  characterised  in 
that  the  casing  includes  slots  and  removable  cover 
panels  (44),  so  that  when  said  cover  panels  are 
removed  and  said  main  shaft  portions  (11,  13)  is 

5  disconnected  from  said  second  shaft  portion  (15), 
said  impellers  (26,  27)  can  be  rolled  out  of  the 
casing  (16). 

7.  A  fan  according  to  any  proceeding  claim, 
characterised  in  that  the  two  fan  impellers  (26,  27) 

w  are  of  a  different  size  and/or  design. 
8.  A  fan  according  to  any  proceeding  claim, 

wherein  the  impeller  or  impellers  which  are  moun- 
ted  in  overhung  relation  to  the  main  bearing  (12) 
is/are  provided  with  a  simple  disc  flow  control  (36 

15  to  42). 
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