
s \   —   i i i i i i i i i n i i i i i i i i i i i i i i M i i i i i i i i  
OJ I I   Eur°Pean  Patent  Office 

< * S   Office  europeen  des  brevets  (11)  E P   0  7 0 5   9 8 3   A 2  

(12)  EUROPEAN  PATENT  A P P L I C A T I O N  

(43)  Date  of  publication:  (51)  int.  CI.6:  F04D  2 5 / 1 2  
10.04.1996  Bulletin  1996/15 

(21)  Application  number:  95202643.3 

(22)  Date  of  filing:  02.10.1995 

(84)  Designated  Contracting  States:  (72)  Inventor:  Jansen,  Paulus  S.  W. 
AT  BE  CH  DE  DK  ES  FR  GB  GR  IE  IT  LI  LU  MC  NL  NI-8291  JD  Wapenveld  (NL) 
PTSE 

(74)  Representative:  Schumann,  Bernard  Herman 
(30)  Priority:  30.09.1994  NL  9401607  Johan 

12.04.1995  NL  1000137  Arnold  &  Siedsma, 
Advocaten  en  Octrooigemachtigden, 

(71)  Applicant:  J.E.  Stork  Ventilatoren  B.V.  Sweelinckplein  1 
NL-8401  AM  Zwolle  (NL)  NL-2517  GK  Den  Haag  (NL) 

(54)  Roof  fan 

(57)  The  invention  relates  to  a  fan  adapted  for  plac- 
ing  on  the  roof  of  a  building.  Roof  fans  are  known  which 
blow  substantially  vertically,  while  fans  are  also  commer- 
cially  available  which  have  a  substantially  horizontal, 
radial  outflow  pattern. 

The  fan  according  to  the  invention  now  has  the  fea- 
ture  that  the  fan  is  constructed  such  that  the  air  blown  to 
the  outside  has  both  a  considerable  horizontal  and  a  con- 
siderable  vertical  directional  component.  Due  to  the 
angle  at  which  the  outflowing  air  is  displaced,  ambient 
air  is  carried  along  through  so-called  "induction".  An  air 
flow  will  for  instance  be  created  which  travels  downward 
from  above  in  the  direction  of  the  fan,  is  then  deflected 
and  carried  along  by  the  obliquely  blowing  air  flow.  Also 
occurring  along  the  roof  in  the  direction  of  the  fan  is  an 
air  flow  which  will  deflect  in  the  vicinity  of  the  fan  to  be 
then  carried  along  in  the  direction  of  the  obliquely  blow- 
ing  air  flow. 

FIG. 

CM 
<  
CO 
CO 
<7> 
LO 
o  
r»- 
o  
Q_ 
LU 

Printed  by  Rank  Xerox  (UK)  Business  Services 
2.10.1/3.4 



1 EP  0  705  983  A2 2 

Description 

The  invention  relates  to  a  fan  adapted  for  placing  on 
the  roof  of  a  building.  Roof  fans  are  known  which  blow 
substantially  vertically,  while  fans  are  also  commercially 
available  which  have  a  substantially  horizontal,  radial 
outflow  pattern. 

The  fan  according  to  the  invention  now  has  the  fea- 
ture  that  the  fan  is  constructed  such  that  the  air  blown  to 
the  outside  has  both  a  considerable  horizontal  and  a  con- 
siderable  vertical  directional  component.  Due  to  the 
angle  at  which  the  outflowing  air  is  displaced,  ambient 
air  is  carried  along  through  so-called  "induction".  An  air 
flow  will  for  instance  be  created  which  travels  downward 
from  above  in  the  direction  of  the  fan,  is  then  deflected 
and  carried  along  by  the  obliquely  blowing  air  flow.  Also 
occurring  along  the  roof  in  the  direction  of  the  fan  is  an 
air  flow  which  will  deflect  in  the  vicinity  of  the  fan  to  be 
then  carried  along  in  the  direction  of  the  obliquely  blow- 
ing  air  flow. 

The  advantage  of  this  structure  according  to  the 
invention  is  that  the  air  flow  brushing  over  the  roof  effec- 
tively  carries  away  contaminants  present  there.  It  is 
noted  in  this  respect  that  vents,  inter  alia  of  sewage  sys- 
tems,  often  debouch  on  the  roof.  The  fan  according  to 
the  invention  effectively  discharges  these  contaminants 
and  stench  components  so  that  there  is  no  danger  or  at 
least  a  considerably  reduced  danger  of  these  being 
drawn  into  ventilation  systems  placed  in  the  surrounding 
area. 

A  further  advantage  of  an  air  flow  which  brushes 
along  the  surface  of  the  roof  is  that  a  certain  cooling  thus 
results  therefrom.  A  high  temperature  can  build  up  on  a 
roof,  particularly  during  solar  radiation.  The  brushing- 
along  air  effectively  breaks  up  the  stationary  thermal 
boundary  layer  whereby  the  temperature  occurring  in  the 
roof  itself  and  sometimes  rising  to  very  high  values  is 
reduced  considerably. 

Claims  2-7  give  advantageous  embodiments. 
The  invention  will  now  be  elucidated  with  reference 

to  the  annexed  drawings.  Herein: 

figure  1  shows  a  cut  away  perspective  view  of  a  fan 
according  to  the  invention;  and 
figure  2  shows  a  cut  away  perspective  view  of  a  var- 
iant. 

Figure  1  shows  a  fan  1  which  is  placed  via  an  open- 
ing  2  into  a  roof  structure  3.  Fan  1  comprises  a  rotation- 
symmetrical  housing  4,  a  motor  (not  drawn)  accommo- 
dated  in  a  motor  housing  5  which  drives  a  rotor  7  carrying 
air  displacement  blades  6  for  rotation  as  according  to 
arrow  8.  Fan  1  connects  onto  a  tube  9  for  suction  there- 
from  of  air  designated  with  arrows  1  0  and  blowing  out 
thereof.  Motor  housing  5  is  suspended  in  housing  4  by 
means  of  spokes  1  1  .  Motor  housing  5  has  an  outer  sur- 
face  1  2  of  truncated  cone  form  facing  toward  the  blades 
6.  The  inner  surface  13  likewise  has  the  general  shape 
of  a  truncated  cone  in  the  region  of  motor  housing  5, 

whereby  the  blown  air  is  urged  to  move  outward  as 
according  to  arrows  14  in  a  direction  such  that  this  air 
flow  has  both  a  considerable  horizontal  and  a  consider- 
able  vertical  directional  component. 

5  Due  to  the  rotation-symmetrical  structure  of  fan  1  the 
outward  blown  air  has  a  substantially  rotation-symmetri- 
cal  flow  pattern. 

In  the  drawn  embodiment  the  direction  of  the  out- 
ward  blown  air  forms  an  angle  of  roughly  45°  with  both 

10  the  vertical  and  the  horizontal  direction. 
The  main  flow  1  4  carries  induced  airflows  along  with 

it.  These  are  designated  15  and  16  respectively.  The  air 
flow  1  5  is  carried  over  the  surface  of  the  roof  structure  3 
and  deflected  obliquely  upward.  The  air  flow  1  6  is  drawn 

15  downward  from  above  and  deflects  to  then  be  carried 
along  with  the  main  flow  14. 

Figure  2  shows  a  fan  17  which  is  likewise  arranged 
on  the  roof  structure  3.  Housing  1  8  bounds  together  with 
a  motor  housing  20  supported  by  supports  1  9  a  rotation- 

20  symmetrical  outlet  cavity  in  order  to  obtain  the  main  flow 
14.  Accommodated  in  motor  housing  20  is  a  motor  21 
which  drives  a  rotor  22  which  carries  blades  23.  Other 
than  the  blades  6  in  figure  1  ,  the  blades  23  have  bent 
end  zones  24  which  display  a  radially  outward  tapering 

25  form  in  the  rotation  direction  8.  The  end  zones  24  hereby 
provide  the  generated  air  flow  with  a  radial  component 
during  rotation  whereby  the  fan  has  a  higher  efficiency. 

Attention  is  drawn  to  the  fact  that  it  is  not  always  a 
prerequisite  for  the  inner  surface  of  the  fan  housing  to 

30  have  a  shape  widening  toward  the  outside.  Deflection 
means  giving  the  blown  air  flow  the  desired  direction 
could  for  instance  be  sufficient.  These  deflection  means 
can  consist  of  a  central  obstruction,  comprise  deflection 
plates  or  be  embodied  such  that  the  fan  comprises  a  plu- 

35  rality  of  rotors  blowing  out  air  in  desired  directions. 
With  reference  to  the  embodiment  according  to  fig- 

ure  2  it  is  noted  that  the  motorhouse  on  the  one  hand 
bounds  and  on  the  other  hand  covers  the  air  outlet,  i.e. 
the  substantially  rotation  symmetric  structure  between 

40  the  blades  23  and  the  blown-out  main  air  flow  1  4,  due  to 
which  the  entry  of  rain,  hail  and  snow  is  at  least  more  or 
less  prevented. 

The  figures  to  be  discussed  below  also  exhibit  this 
feature. 

45  Figures  3,  4,  5  and  6  show  respective  fans  31  ,  32, 
33,  34,  having  in  common  an  internal  structure  compris- 
ing  a  motor  35,  a  cover  cap  1  36  carried  by  said  motor,  a 
blade  wheel  36  carried  by  motor  36  and  rotatably  driven 
thereby,  said  blade  wheel  36  having  strips  37,  the  form 

so  of  which  is  more  clearly  visible  in  figures  9  and  10.  The 
blade  wheel  exhibits  an  in  axial  direction  slanting  posi- 
tion,  whilst  the  blades  have  a  curved  shape  and  a  posi- 
tion  differing  from  the  radial  direction.  The  blade  wheel 
displaces  the  inflowing  air  10  in  outward  direction  in  a 

55  more  or  less  cone-shaped  pattern.  The  outflowing  air 
flow  is  again  indicated  with  reference  numeral  1  4.  The 
more  or  less  conically  shaped  outlet  opening  38  is 
bounding  by  a  lower  plastic  foam  part  39  and  an  upper 
plastic  foam  part  40.  These  parts  may  be  formed  inte- 

2 
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grally,  in  which  locally  spacers  are  formed  together  inte- 
grally,  or  said  parts  may  be  connected  by  suitable  means, 
such  as  bolds. 

The  upper  part  40  is  effective  for  covering  opening 
38  in  a  way  such  that  the  entrance  of  rain  is  prevented. 
In  asfar  as  unintentionally  rain  water  enters  opening  38, 
this  water  is  guided  in  downward  direction  along  the 
lower  plastic  foam  part  39,  where  it  can  be  removed  by 
means  of  not-shown  means,  particularly  small  holes, 
avoiding  entrance  in  the  inlet  tube  through  which  inlet  air 
10  is  sucked  in. 

Figures  4,  5  and  6  need  after  the  foregoing  descrip- 
tion  little  explanation. 

The  fan  32  according  to  figure  4  exhibits  a  circum- 
ferential  outlet  opening  41  bounded  by  a  respective  lower 
dish  42  and  an  upper  dish  43,  said  dishes  being  con- 
nected  with  a  lower  plastic  foam  part  44  and  an  upper 
plastic  foam  part  45,  respectively. 

The  fan  33  according  to  figure  5  exhibits  a  lower 
plastic  foam  part  46  and  an  upper  plastic  foam  part  47, 
said  foam  parts  together  bounding  a  substantially  rota- 
tion  symmetric  blow-out  opening  48. 

The  fan  34  according  to  figure  6  exhibits  only  an 
upper  foam  part  49  which  is  carried  by  means  of  vertical 
strips  50  by  a  support  plate  51  which  in  its  turn  is  sup- 
ported  by  the  support  structure  52. 

Figure  7  shows  a  fan  71  having  motor  35  and  blade 
wheel  36  with  blades  37  in  common  with  fans  31  ,  32,  33 
and  34.  In  this  embodiment  the  fan  has  the  same  advan- 
tage  as  fans  31  ,  32,  33,  namely  the  relatively  large  length 
of  the  blow-out  opening  72  guiding  the  air  effectively  and 
furthermore  is  embodied  in  a  way  such  that  the  lower 
guiding  surface  73  transports  entering  water,  if  any,  to  a 
ring  73  for  removal  to  the  outside  according  to  arrow  74. 

Fan  81  according  to  figure  8  has  a  slightly  different 
structure,  but  also  in  this  case  entering  water,  if  any,  is 
transported  to  the  outside  according  to  arrow  74. 

Figure  9  shows  a  fan,  the  several  structural  parts  of 
which  consist  of  metal,  but  the  structure  of  which  basi- 
cally  corresponds  with  the  structure  of  the  fan  32  accord- 
ing  to  figure  4. 

The  fan  101  according  to  figure  10  is  in  a  comparable 
fashion  analogous  to  the  fan  34  according  to  figure  6. 

It  should  be  noted  that  in  the  drawings  no  necessary 
fixation  means  are  drawn  for  mutually  fixing  the  several 
parts  of  the  respective  fans. 

It  should  be  noted  that  the  blow-out  opening  does 
not  necessarily  have  to  be  rotation  symmetrical,  but  can 
also  have  a  non-round  shape,  which  in  that  case  may  be 
adapted  to  the  entire  external  shaping  of  the  fan.  As  an 
example  use  may  be  made  of  a  polygonal,  e.g.  square 
main  shape. 

rying  air  displacement  blades; 
an  air  intake  which  is  adapted  for  connection 

to  an  air  discharge  conduit  debouching  on  the  roof 
of  the  building;  and 

5  an  air  outlet  which  is  adapted  to  blow  to  the 
outside  air  which  is  drawn  from  the  air  intake  by  the 
driven  air  displacement  blades, 

characterized  in  that 
the  fan  is  constructed  such  that  the  air  blown 

10  to  the  outside  has  both  a  considerable  horizontal 
and  a  considerable  vertical  directional  component. 

2.  Fan  as  claimed  in  claim  1  ,  characterized  in  that  the 
air  blown  to  the  outside  has  a  substantially  rotation- 

15  symmetrical  flow  pattern. 

3.  Fan  as  claimed  in  claim  1  ,  characterized  in  that  the 
direction  of  the  air  blown  to  the  outside  forms  an 
angle  of  (45  ±  20)°  with  the  vertical  and  the  horizon- 

20  tal  direction. 

4.  Fan  as  claimed  in  claim  1  ,  characterized  in  that  the 
outlet  has  a  shape  widening  toward  the  top. 

25  5.  Fan  as  claimed  in  claim  4,  characterized  in  that  the 
outlet  has  in  the  middle  an  obstruction  urging  the  air 
for  blowing  to  the  sides. 

6.  Fan  as  claimed  in  claim  1  ,  characterized  in  that  the 
30  outlet  comprises  air  guiding  means  guiding  the  air 

for  blowing  to  the  sides,  for  instance  obliquely  dis- 
posed  blades,  optionally  with  a  rotation-symmetrical 
form. 

35  7.  Fan  as  claimed  in  claim  1,  characterized  in  that  the 
air  displacement  blades  are  formed  and  placed  such 
that  they  further  displace  the  air  for  blowing  at  an 
angle  to  the  axial  direction. 

40  8.  Fan  according  to  claim  5,  characterized  in  that  the 
obstruction  is  embodied  and  positioned  in  a  way 
such  that  it  covers  the  air  oulet,  in  a  way  such  that  it 
substantially  prevents  the  direct  entry  of  rain,  hail  or 
snow  in  the  air  outlet. 

45 

50 

Claims 

1.  Fan  adapted  for  placing  on  the  roof  of  a  building, 
which  fan  comprises: 

a  housing; 
a  motor  which  drives  for  rotation  a  rotor  car- 

55 
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