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©  IGNITION  DEVICE. 

©  An  ignition  device  comprises  a  housing  (1)  with 
branch  pipes  (2,  3)  for  the  delivery  of  air  and  gas- 
eous  fuel  into  the  cavity  of  the  housing  (1)  within 
which  are  mounted:  a  detonation  tube  (4),  the  inlet  of 
which  communicates  with  an  outlet  pipe  (7)  for  re- 

^-  leasing  some  of  the  fuel-air  mixture  from  the  cavity 
^   of  the  housing  (1);  a  section  (12)  of  the  detonation 

tube  close  to  the  said  inlet  extending  beyond  the 
©  confines  of  the  housing  (1)  and  having  mounted  on  it 
N  an  electrical  spark  plug  (13);  a  device  (15)  for  for- 
t_  ming  a  jet  mounted  towards  the  working  end  (16)  of 
If)  the  housing  (1);  and  an  indicator  device  (17)  to 

detect  the  presence  of  a  jet.  The  device  (15)  for 
©  forming  a  jet  is  designed  in  the  form  of  a  generator 

(18)  which  produces  a  stream  of  fuel-air  mixture  in 
Ijj  the  form  of  a  non-continuous  ring. 
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Field  of  the  Invention 

The  present  invention  relates  to  means  of  light- 
ning  up  burners  of  power  boiler  units,  petrochemi- 
cal  plants  as  well  as  other  furnace  plants,  and, 
more  specifically,  to  ignition  devices. 

Description  of  the  Prior  Art 

The  problem  of  explosion-proof  lightning  up  of 
burners  in  furnace  plants  of  various  functions  re- 
mains  topical  up  to  the  present  days.  It  is  asso- 
ciated,  mainly,  with  the  lack  of  reliable  ignition 
devices  and  indicators  which  announce  the  pres- 
ence  of  flares  in  said  devices. 

The  known  iginition  devices  are  marked  first  of 
all  by  an  inadequately  well  organized  operational 
process. 

Thus,  for  instance,  in  the  ignition  devices  with 
burning  inside  the  housing  or  behind  the  nozzle 
inside  the  ceramic  tunnel  having  rod-type  burning 
stabilizers,  it  is  impossible  to  provide  a  sufficiently 
long  service  life  and  design  reliability  because  of 
the  structure  element  heating  and  thermal  shocks 
during  inflammation.  Said  ignition  devices  display  a 
low  reliability  of  operation:  a  part  of  the  flare  is 
concealed  in  the  housing,  which  reduces  the  effec- 
tiveness  of  the  thermo-chemical  effect  on  the  flare 
to  be  ignited;  a  low-pressure  flare  is  insufficiently 
stable  in  cocurrent  flows  and  more  so  in  deviating 
flows,  with  the  ignition  device  located  at  an  angle  to 
the  burner  axis;  there  is  a  possibility  of  explosions 
in  the  ignition  device  housing  during  an  attempt  to 
trigger  it,  which  reduces  the  reliabilty  in  the  flare 
formation  by  the  ignition  device;  a  dependence  of 
the  ignition  device  operational  mode  and  the  re- 
liability  of  its  inflammation  on  the  pressure  in  the 
furnace. 

Ignition  devices  with  internal  burning  require  a 
higher  air  pressure  since  they  have  to  overcome 
losses  in  the  total  pressure,  associated  with  the 
heat  release  inside  the  through  part  of  the  ignition 
device.  Any  attempts  to  increase  the  length  of  the 
ignition  devices  with  internal  burning  (for  the  bur- 
ners  of  power  boilers  of  a  high  capacity  the  re- 
quired  length  of  ignition  devices  can  amount  up  to 
5000  mm)  has  resulted  in  problems,  incident  to  the 
dynamic  instability  of  the  process,  during  which,  as 
a  rule,  there  are  two  types  of  instability  observed: 
periodic  (monotonic  drawing-in  of  the  flare  inside 
the  housing  of  the  device)  and  oscillatory  instabil- 
ity,  when  low-frequency  sound  oscillations  are  gen- 
erated,  accompanied  by  oscillations  of  the  flare 
(instability  of  the  thermo-acoustic  nature). 

It  is  especially  well  demonstrated  in  the  ignition 
device  of  the  eddy  type,  the  dynamic  instability  of 
which  limits  the  length  of  the  ignition  device  to  15- 
20  calibers  of  their  housing  tube  (750-1000  mm 

with  the  diameter  of  the  housing  being  50  mm). 
A  reliable  selective  checking  of  the  ignition 

device  flare  is  far  from  being  solved  by  this  time. 
Popular  ionization  indicators  and  optical  annucia- 

5  tors  cannot  provide  for  sufficient  reliability  under 
the  conditions  of  functioning  furnaces  with  a  great 
amount  of  dust,  soot  particles  and  other  products 
of  thermal  destruction  of  the  fuel  that  precipitate  on 
electrodes  and  optical  elements. 

io  Besides,  the  ionization  indicators  are  sensitive 
to  the  presence  of  condensate  and  moisture  in  the 
flow,  running  through  the  ignition  device,  whereas 
the  optical  annunciators  are  sensitive  to  other  sour- 
ces  of  radiation  in  addition  to  the  flare  to  be 

75  checked. 
Known  is  an  ignition  device,  comprising  a 

housing,  a  branch  pipe  supplying  a  flammable  mix- 
ture,  and  a  combustion  chamber  with  a  circular 
partition,  provided  with  holes  for  transfer  of  the 

20  mixture  into  the  chamber,  a  flame-conductor,  made 
up  in  a  shape  of  a  perforated  pipe  with  stabilizing 
head-pieces  on  its  side  end,  a  means  of  making  a 
flare,  having  a  form  of  a  nozzle  and  a  stabilizing 
washer,  mounted  in  the  housing  after  the  flame- 

25  conductor  side  end,  an  inspection  eye-piece  and  a 
hole  to  fire  the  mixture,  manufactured  in  the  com- 
bustion  chamber  housing  (SU-  A-  932116). 

The  device  operates  as  follows. 
A  mixture  prepared  of  gas  and  air  is  supplied 

30  into  the  branch  pipe;  a  part  of  the  mixture  gets  via 
a  hole  of  a  circular  partition  into  the  combustion 
chamber,  while  the  other  part  flows  through  a  per- 
forated  pipe  of  the  flame-conductor,  and  in  the 
process  the  gas-air  mixture  gets  inside  the  housing 

35  via  a  hole  in  the  pipe.  When  mixture  is  ignited  by 
an  external  source  of  flame,  to  which  purpose  use 
is  made  of  the  hole  in  the  combustion  chamber, 
the  mixture  in  said  chamber  starts  burning  and  the 
flame  extends  down  the  flow  in  the  circular  chan- 

40  nel,  formed  by  the  internal  surface  of  the  housing 
and  the  external  surface  of  the  flame-conductor. 
Further,  the  flame  transfer  results  in  the  ignition  of 
the  mixture,  flowing  out  of  the  flame-conductor 
pipe,  a  stable  burning  is  maintained  by  stabilizing 

45  head-pieces. 
In  the  above-described  device  the  ignition  of 

the  mixture  is  accomplished  via  a  hole  from  an 
external  source  of  flame,  which  can  be  provided 
only  in  case  the  ignition  device  is  mounted  in  the 

50  furnace,  where  a  low  rarefaction  is  effective.  In 
case  the  furnace  operates  under  pressure  charging 
or  on  a  balanced  draft,  ignition  is  difficult  to  be 
achieved. 

Said  ignition  device  displays  a  low  reliability  in 
55  operation,  that  is  in  functioning  as  an  ignition  de- 

vice  (detonations  of  the  mixture  are  possible  in  the 
housing,  since  the  pipe  of  the  flame-conductor  and 
the  internal  channel  of  the  device  are  filled  with  a 
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gas-air  mixture  of  one  and  the  same  composition 
approximately  with  a  stoichiometric  gas-air  ratio, 
insufficiently  full  utilization  of  the  flame,  since  the 
most  effective  root  part  of  the  latter  is  concealed  in 
the  housing;  a  low  total  pressure  in  the  flare,  and, 
as  a  result,  its  breaks  in  the  cocurrent  and  deviat- 
ing  flows;  a  low  design  reliability  (the  heating  of  the 
outlet  part  of  the  ignition  device,  deposition  of  soot 
particles  and  dust  on  the  inspection  eye-piece), 
and  also  it  has  a  limited  length,  pertaining  to  un- 
feasibility  of  the  flame  transfer  to  a  great  distances 
in  the  circular  channel,  formed  by  the  perforated 
pipe  of  the  flame-conductor  and  the  housing,  since 
a  flow  rate  in  the  circular  channel  is  increased 
because  of  the  distribution  of  the  mass  coming 
through  the  pipe  opening,  and  after  the  flow  rate 
becomes  equal  to  a  certain  value,  the  propagation 
of  the  flame  in  the  circular  channel  becomes  unsta- 
ble. 

Known  is  an  ignition  device,  comprising  a 
housing  with  air  branch  pipes  supplying  air  and  gas 
fuel  to  the  housing  cavity,  a  flare  forming  means  at 
the  operating  side  end  of  the  housing  and  a  deto- 
nation  pipe,  an  inlet  end  of  which  is  linked  with  the 
housing  cavity,  its  outlet  end  is  located  in  the  zone 
of  the  gas-air  mixture  outlet  from  the  housing  cav- 
ity,  and  which  is  equipped  with  an  electrical  ignition 
plug,  connected  to  a  high-voltage  source  (SU,  A, 
1121547). 

The  device  operates  as  follows. 
Air  and  gas  are  supplied  into  the  housing  and  a 

detonation  pipe  with  internal  burning.  Because  of 
the  impulse  nature  of  burning  in  the  pipe  and 
characteristic  jumps  of  pressure  in  it,  a  detonation 
wave  is  formed  in  the  pipe.  At  the  pipe  outlet  a 
short-time  flame  (discharge)  appears  that  ignites 
the  gas-air  flow.  The  discharge  takes  place  in  a 
semiclosed  volume,  limited  by  the  walls  of  the 
housing,  nozzle  and  a  fire-interception  grate.  Burn- 
ing  proceeds  in  the  ceramic  channel  behind  the 
nozzle.  The  flare  of  the  ignition  device  is  recorded 
by  a  photo  sensor. 

The  means  of  flare  shaping  in  said  device  are 
a  nozzle,  fire-interception  grate  and  a  ceramic 
channel,  disposed  after  them. 

Said  device  in  comparison  with  the  af- 
oredescribed  ignition  device  is  not  sensitive  to  the 
furnace  pressure,  since  it  is  equipped  with  a  reli- 
able  air  ventilation  of  the  detonation  pipe  at  any 
pressure  differentials.  The  length  of  the  detonation 
pipe,  and  along  with  it  the  length  of  the  whole 
device,  is  considerably  greater  and  the  rate  of  flow 
inside  the  detonation  pipe  is  constant  along  its 
length. 

In  said  ignition  device,  however,  the  flare  shap- 
ing  means,  having  the  form  of  a  nozzle,  a  fire- 
interception  grate  and  a  ceramic  tunnel,  operates 
so  that  during  ignition  of  the  mixture  in  the  space 

between  the  nozzle  and  the  grate  the  products  of 
combustion  escape  from  the  nozzle,  getting  into 
the  eddy  zones  behind  the  grate,  which  hinders  the 
delivery  of  fresh  fuel-air  mixture  into  said  eddy 

5  zones  and  thus  reduces  the  reliability  of  ignition 
and  operation. 

Thereto,  the  device  does  not  ensure  against 
breaks  of  flare  during  the  repeated  operation  of  the 
detonation  pipe. 

io  The  effectivity  of  the  thermo-chemical  action  of 
the  ignition  device  on  the  flow  to  be  ignited  is 
reduced  thanks  to  the  concealment  of  the  root, 
most  active  part  of  the  flare  in  the  ceramic  tunnel. 

Said  device  features  a  low  design  reliability, 
is  associated  with  the  heating  of  the  ignition  device 

elements  by  the  flare  and  the  effect  of  the  products 
of  combustion,  soot  particles  and  other  products  of 
thermal  destruction  of  the  fuel  on  the  flare  pres- 
ence  indicator. 

20  Therewith  ,  a  normal  operation  requires  a  high 
air  pressure  due  to  considerable  losses  of  the  total 
air  pressure  as  a  result  of  the  gas-air  mixture 
formation. 

25  Disclosure  of  the  Invention 

The  foundation  of  the  present  invention  is  a 
purpose  of  creating  an  ignition  device  with  a  flare 
forming  means,  made  up  so  as  to  considerably 

30  increase  the  reliability  of  said  device  functioning 
and  structural  manufacture,  to  increase  the  degree 
of  the  thermo-chemical  effect  on  the  flare  of  a 
burner  to  be  fired,  to  ensure  the  stability  of  the 
ignition  device  flare  in  cocurrent  and  deviating 

35  flows,  and,  as  a  consequence,  to  reduce  the  time 
required  for  firing  and  starting  up  burner  devices, 
to  exclude  a  possibility  of  explosions  in  the  furnace 
chambers  in  the  course  of  automatically  controlled 
firing  and  to  reduce  the  operational  expenses  for 

40  maintenance. 
The  purpose  is  realized  by  the  fact  that  in  said 

ignition  device,  comprising  a  housing  with  air  and 
gas  supply  branch  pipes  into  the  housing  cavity,  a 
flare  forming  means  at  the  operating  side  end  of 

45  the  housing  and  a  detonation  pipe,  the  inlet  end  of 
which  is  linked  with  the  housing  cavity  and  the 
outlet  end  of  which  is  disposed  in  the  zone  of  the 
gas-air  flow  outlet  in  the  housing  cavity  and  which 
is  equipped  with  an  electrical  ignition  plug,  con- 

50  nected  to  a  high-voltage  source  with  the  flare  for- 
ming  means  made  as  a  generator  of  an  intermit- 
tent-circular  fuel-air  mixture  stream. 

The  intermittent-circular  fuel-air  mixture  stream 
generator  is  preferably  manufactured  as  a  partition, 

55  having  a  shape  of  an  axisymmetrical  body  of  revo- 
lution,  provided  with  through  holes  around  the  cir- 
cumference,  located  along  the  circular  line,  and  a 
flat  side  end  from  the  side  of  the  fuel-air  mixture 

3 
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flow  outlet. 
At  the  same  time  it  is  advantageous  to  make 

up  the  partition  as  a  disk,  whereas  the  through 
channels  can  be  made  as  holes  in  the  disk  body, 
disposing  them  in  line  with  said  body. 

The  partition  can  also  have  a  shape  of  a  two- 
stage  cylinder,  whereas  the  through  hole  can  be 
manufactured  as  grooves  in  the  body  of  a  stage 
with  a  bigger  diameter,  disposed  from  the  side  of 
the  housing  cavity. 

In  this  case  in  the  housing  part,  located  in  the 
zone  where  the  stage  with  a  smaller  diameter  is 
disposed,  it  is  desirable  to  have  radial  holes,  made 
in  correspondence  with  the  number  of  grooves, 
with  a  disposition  of  said  holes  opposite  to  the 
middle  of  the  span  between  grooves. 

It  is  preferable  to  provided  the  device  with  a 
mixing  chamber,  located  outside  of  the  housing 
and  linked  with  said  chamber  by  means  of  an  air 
by-pass  branch  pipe,  equipped  with  a  metering 
orifice,  and  a  fuel-air  mixture  by-pass  branch  pipe, 
with  the  inlet  end  of  the  detonation  pipe,  appro- 
priately  located  in  the  mixing  chamber,  while  the 
outlet  end  of  said  detonation  pipe,  located  in  the 
additional  channel,  made  in  the  partition  body  in  a 
close  vicinity  to  one  of  the  through  channels  and  in 
line  with  the  latter. 

It  is  practicable  also  to  provide  the  device  with 
a  flare  presence  indicator,  made  as  a  contact 
thermo-sensitive  element,  disposed  on  the  flat  side 
end  of  the  intermittent-circular  stream  generator 
and  in  line  with  the  latter. 

Besides  it  is  desirable  to  provided  a  draining 
branch  pipe,  connected  with  the  mixing  chamber. 

The  applied  ignition  device  ensures  a  reduction 
in  losses,  associated  with  a  breakage  or  an  idle 
time  during  repairs  of  the  expensive  power  equip- 
ment  due  to  explosions  in  furnaces  of  the  fuel-air 
mixtures,  and  makes  it  possible  to  considerably 
reduce  the  operational  expenses  (high  overhaul 
service  life,  insensitivity  to  pressure  changes  in  the 
furnace,  reliable  selective  flame  checking). 

The  applied  device  permits  also  the  reduction 
of  fuel  consumption  in  the  course  of  firing  thanks  to 
the  reduction  of  time,  required  for  the  ignition  of 
burners  and  the  automation  of  the  firing  procedure, 
as  well  as  the  reduction  of  operational  expenses, 
associated  with  the  absence  of  separate  air  pres- 
sure  sources  (compressors,  oil  and  moisture  sepa- 
rators)  and  with  a  possibility  of  work  with  low-head 
forced-draft  fans  of  the  furnace  plant. 

Brief  Description  of  the  Drawings 

From  now  on  the  description  of  the  invention 
will  be  explained  by  specific  examples  and  appen- 
ded  drawings  which  show  the  following. 

Fig.1:  General  view  of  the  ignition  device  ac- 
cording  to  the  invention; 
Fig.2:  General  view  of  the  ignition  device  ac- 
cording  to  the  invention  in  longitudinal  cross- 

5  section; 
Fig.3:  General  view  of  the  intermittent-circular 
fuel-air  mixture  stream  generator  according  to 
Figs.1  and  2  (axonometry); 
Fig.4:  The  same  as  in  Fig.1,  view  along  arrow  A; 

io  Fig.5:  A  part  of  the  housing  of  the  device  ac- 
cording  to  Figs.1  and  2,  exploded  side  view,  cut- 
out; 
Fig.6:  The  intermittent-circular  fuel-air  mixture 
stream  generator  of  the  ignition  device  accord- 

15  ing  to  Figs.1  and  2  (longitudinal  cross-section) 
and  the  formation  of  the  recirculation  zone  of 
return  currents,  exploded  view; 
Fig.7:  General  view  of  another  embodiment  of 
the  intermittent-circular  fuel-air  mixture  stream 

20  generator  (axonometry); 
Fig.8:  The  same  as  in  Fig.5,  side  view; 
Fig.9:  A  part  of  another  ignition  device  housing 
embodiment  according  to  the  invention. 
The  best  embodiments  of  the  invention. 

25  An  ignition  device  according  to  the  invention 
comprises  a  housing  1  (Figs.1  and  2),  having  a 
branch  pipe  2  supplying  air  to  the  housing  1  cavity 
along  arrow  B  and  a  branch  pipe  3  supplying  gas 
fuel  to  the  housing  1  cavity  along  arrow  C. 

30  In  the  cavity  of  the  housing  1  there  is  located 
(partially)  a  detonation  pipe  4  (Fig.2),  an  inlet  5  of 
which  via  a  mixing  chamber  6  is  linked  with  a  fuel- 
air  mixture  by-pass  branch  pipe  7  from  the  cavity 
of  the  housing  1.  The  mixing  chamber  6  is  con- 

35  nected  with  the  housing  1  by  means  of  an  air  by- 
pass  branch  pipe  8,  having  at  the  inlet  to  the 
chamber  6  a  metering  orifice  9,  and  is  connected 
with  a  draining  branch  pipe  10,  mounted  outside 
the  housing  1  and  fixed  on  a  flange  1  1  .  The  closest 

40  to  the  inlet  5  part  12  of  the  pipe  4  is  disposed 
outside  the  housing  1.  The  part  12  of  the  pipe  4 
mounts  the  electrical  ignition  plug  13,  connected  to 
a  high-voltage  source  14. 

The  cavity  of  the  housing  1  accomodates  a 
45  flare  shaping  means  15,  disposed  from  the  side  of 

an  operating  side  end  16  of  the  housing  1  and  a 
flare  presence  indicator  17. 

The  flare  shaping  means  15  (Figs.1  and  2)  is 
made  up  as  an  fuel-air  mixture  intermittent-circular 

50  stream  generator  18. 
In  the  described  embodiment  according  to  Figs 

1  and  2  the  generator  18  (Figs.1  to  3)  where  the 
fuel-air  intermittent-circular  stream  is  produced  is  a 
partition,  having  a  form  of  an  axisymmetrical  body 

55  of  revolution,  provided  with  through  channels  19 
around  the  periphery,  located  on  the  circular  line, 
and  a  flat  side  end  20  from  the  side  of  the  fuel-air 
mixture  stream  outlet. 

4 
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In  the  described  embodiment,  as  is  seen  in 
Fig.3,  the  partition  is  made  up  as  a  disk  with 
stages,  having  a  stage  21  of  a  greater  diameter, 
disposed  from  the  side  of  the  housing  1  surface, 
and  a  stage  22  of  a  smaller  diameter,  having  a  flat 
side  end  20.  The  through  channels  are  manufac- 
tured  as  grooves  19  in  the  stage  21  body. 

The  outlet  23  (Fig.2)  of  the  detonation  pipe  4  is 
located  in  the  channel  24,  made  in  the  partition 
body  in  a  close  vicinity  to  one  of  the  through 
channels  19  (grooves  19'),  as  is  shown  in  Fig.4. 

In  a  part  25  (Fig.2)  of  the  housing  1,  disposed 
directly  behind  the  stage  21  of  a  greater  diameter 
of  the  generator  18,  from  the  side  of  the  stage  22 
of  a  smaller  diameter  between  grooves  19'  there 
are  manufactured  radial  holes  26  (Fig.5)  appro- 
priate  to  the  number  of  the  grooves  19',  disposed 
opposite  to  the  middle  of  the  spans  between  the 
grooves  19'. 

The  flare  presence  indicator  17  (Figs.2  and  6) 
of  the  ignition  device  according  to  the  invention  is 
made  in  a  form  of  a  contact  thermo-sensitive  ele- 
ment  27,  mounted  on  the  flat  side  end  20  of  the 
axisymmetrical  body  of  revolution  of  the  intermit- 
tent-circular  stream  generator  18  in  line  with  the 
latter,  thanks  to  which  provided  is  a  checking  se- 
lectivity  of  the  ignition  device  flare. 

The  aforedescribed  embodiment  of  the  inven- 
tion,  according  to  the  invention,  is  expediently  em- 
ployed  for  firing  the  furnace  burners  of  steam  and 
water-heating  boilers  of  different  capacities,  operat- 
ing  under  pressurization  or  with  a  balanced  draft  as 
well  as  in  the  automatically  controlled  systems  for 
explosion-proof  ignition  of  the  furnace  chambers  in 
energetics  and  other  spheres,  requiring  reliable  fir- 
ing  and  stable  checking  of  the  flame. 

Should  the  ignition  devices  according  to  the 
invention  be  intended  for  the  employment  as  a 
permanent  ignition  burner,  the  body  of  revolution  of 
the  intermittent-circular  fuel-air  mixture  stream  gen- 
erator  18  (Fig.7)  is  in  the  shape  of  a  disk  28, 
whereas  the  through  channels  have  a  form  of  holes 
19"  in  the  body  of  said  disk  28. 

Other  numerous  embodiments  of  the  intermit- 
tent-circular  stream  generator  are  also  possible. 
What  is  important  from  the  point  of  view  of  the 
quality  of  the  applied  device  operation  for  said 
generator  is  that  the  relation  of  a  typical  tranverse 
dimension  "h"  (Fig.4)  of  individual  flows  to  the 
typical  transverse  dimension  "D"  of  the  generator 
18  (h/D)  is  small,  whereas  the  density  of  individual 
flows  (the  ratio  of  the  transverse  dimension  to  the 
stream  step  along  the  circle)  is  sufficiently  great  to 
ensure  their  closing  in  a  common  circular  stream. 
Besides,  there  should  be  no  elements  (protrusions) 
behind  the  generator  18  that  may  have  an  effect  on 
the  recycling  zone,  therewith  the  side  end  of  the 
generator  should  be  better  flat  or  concave. 

The  operational  principle  of  the  ignition  device 
according  to  the  invention  consists  in  the  following. 

Air  is  supplied  to  the  branch  pipe  2  (Fig.2) 
along  the  arrow  B,  while  gas  fuel  is  delivered  to  the 

5  branch  pipe  3  along  the  arrow  C.  In  the  process,  a 
rich  fuel-air  mixture  is  created  in  the  housing  1, 
starting  from  the  branch  pipe  3  in  the  direction  of 
the  flare  shaping  device  15  of  the  ignition  device, 
whereas  from  the  branch  pipe  2  in  the  direction  of 

io  the  mixing  chamber  6  there  is  practically  a  clear 
air.  Under  the  effect  of  an  excessive  pressure  in 
the  housing  1  the  fuel-air  mixture  via  the  branch 
pipe  7  out  of  the  housing  1  cavity  flows  into  the 
mixing  chamber  6  and  becomes  leaner  with  fresh 

is  air  via  the  air  by-pass  branch  pipe  8  and  the 
metering  orifice  9  until  the  stoichiometric  ratio  is 
obtained. 

Prepared  in  this  way  the  fuel-air  mixture  from 
the  mixing  chamber  6  is  supplied  to  the  inlet  5  of 

20  the  detonation  pipe  4.  At  the  same  time  the  fuel-air 
mixture  from  the  housing  1  flows  out  in  the  shape 
of  a  thin  intermittent-circular  stream  via  the  through 
channels  19  and  also  becomes  leaner  down  to  the 
required  ratio  via  the  radial  holes  26. 

25  After  the  supply  of  high-voltage  from  the  high- 
voltage  source  14  to  the  electrical  ignition  plug  13, 
the  fuel-air  mixture  explodes  and  by  means  of  the 
detonation  pipe  4  and  the  channel  24  into  the 
return  current  recycling  zone  29  (Fig.6)  a  firing  shot 

30  is  effected.  The  fuel-air  mixture  behind  the  oper- 
ational  side  end  16  is  ignited.  The  products  of 
combustion,  created  in  the  process  in  the  mixing 
chamber  6  (Fig.2)  are  drained  from  it  via  the  drain- 
ing  branch  pipe  10  and  the  detonation  pipe  4  into 

35  the  furnace  chamber. 
Under  the  no-burning  conditions  the  contact 

thermo-sensitive  element  27  of  the  flare  presence 
indicator  17  of  the  ignition  device  is  screened  by  a 
stable  recycling  zone  29  (Fig.6)  of  return  currents, 

40  formed  by  a  cool  intermittent-circular  fuel-air  mix- 
ture  flowing  from  the  ignition  device,  and  does  not 
react  to  the  flares  of  closely  located  burning  de- 
vices  and  the  radiation  of  the  furnace  chamber. 

In  case  of  a  discharge  from  the  detonation  pipe 
45  4  into  the  return  current  zone  29,  the  mixture  is 

lightened  up,  the  products  of  combustion,  having  a 
high  temperature  flow  over  the  thermo-sensitive 
element  27,  and  the  indicator  17  registers  the  start 
of  a  flare. 

50  The  intermittent-circular  stream  directly  at  the 
outlet  of  the  generator  18  (Fig.6),  consisting  of  a 
group  of  individual  flows,  distributed  along  the  cir- 
cle  at  the  periphery  of  the  generator,  produces  a 
recycling  zone  29  behind  the  generator  18,  which 

55  functions  as  a  burning  stabilizer. 
Such  a  stabilizer  operates  within  a  wide  range 

of  rate  variations  of  individual  flow  runs,  with  the 
limits  of  stability  in  the  stabilizer  operation  depend- 

5 
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ing  on  the  height  of  an  individual  flow  at  the  gener- 
ator  18  outlet  versus  the  diameter  of  the  intermit- 
tent-circular  stream.  If  required  to  extend  the  limits, 
said  ratio  should  be  reduced. 

Burning  in  the  recycling  zone  29  is  a  standby 
source  for  the  flare  lightning-up.  Between  the  re- 
cycling  zone  29  (Fig.8)  and  a  flare  burning  visual 
zone  30,  there  is  a  transitional  zone  31  in  which  the 
visible  burning  of  the  flare  during  operation  on  lean 
mixtures  may  be  absent. 

Under  the  effect  of  rarefaction  in  the  recycling 
zone  29  acting  along  arrow  "a",  the  secondary  air 
flows  into  at  the  portion  between  the  intermittent- 
circular  stream  generator  18  outlet  and  the  border 
of  the  individual  flows  closing  into  a  circular 
stream.  Thanks  to  this  fact,  the  excessive  air  coeffi- 
cient  in  the  recycling  zone  29  is  always  greater  and 
the  mixture  is  leaner  than  in  the  mouths  of  individ- 
ual  flows  and  in  the  housing  of  the  ignition  device. 

The  secondary  air  is  sucked  in  via  radial  holes 
26  due  to  rarefaction  behind  the  projections  be- 
tween  the  grooves  19'  (Fig.6).  The  flows  of  the 
intermittent-circular  stream  close  in  into  a  circular 
stream  "c"  (Fig.8).  The  cross-section  of  the  holes 
26  determines  the  consumption  of  the  secondary 
air,  which  is  used  during  the  adjustment  of  the 
ignition  device  according  to  the  invention. 

The  air  by-pass  branch  pipe  8  (Fig.2),  the  flow 
rate  through  which  is  determined  by  the  metering 
orifice  9,  serves  for  the  air  delivery  to  the  mixing 
chamber  6,  into  which  at  the  same  time  is  deliv- 
ered  a  fuel-air  mixture  from  the  housing  1,  thanks 
to  which  the  mixture  in  the  mixing  chamber  6 
becomes  leaner  and  with  a  properly  selected  me- 
tering  orifice  9  the  excessive  air  coefficient  in  the 
mixing  chamber  6  does  not  differ  from  the  exces- 
sive  air  coefficient  in  the  mixture,  present  in  the 
recycling  zone  29  (Fig.6)  behind  the  intermittent- 
circular  stream  generator  18.  The  synchronization 
of  the  excessive  air  coefficients  in  the  mixing 
chamber  6  and,  by  doing  so,  in  the  detonation  pipe 
4  with  the  same  coefficient  of  excess  in  the  re- 
cycling  zone  29,  results  in  extension  of  the  ignition 
limits  (with  the  air  pressure  being  constant,  the 
ratio  of  the  gas  pressure  at  the  "rich"  ingnition  limit 
to  the  gas  pressure  at  the  "lean"  limit  amounts  to 
3). 

Besides,  the  two-stage  leaning  of  the  mixture,  if 
organized  properly,  makes  it  possible  to  prevent 
mixture  explosions  in  the  housing  1  .  For  the  main 
and  igniting  flows,  the  first  stage  of  leaning  is 
common:  the  gas  is  thinned  by  air  in  the  housing  1 
of  the  ignition  device.  The  second  stage  of  leaning 
for  the  firing  stream  is  an  additional  thinning  of  the 
mixture  in  the  mixing  chamber  6  (Fig.2),  whereas 
for  the  main  stage  is  sucking  in  of  the  second  air 
along  the  arrow  "a"  (Fig.8)  and  along  the  arrow  "d" 
(Fig.9)  in  case  the  holes  26  are  absent.  When 

operating  at  small  rates  of  the  gas  consumption 
with  the  mixture  content  in  the  housing  1  of  the 
ignition  device  being  close  to  the  stoichiometric 
one  and  said  mixture  is  able  to  explode,  the  mix- 

5  ture  in  the  mixing  chamber  6  (Fig.  2)  and  the 
detonation  pipe  4  has  become  so  lean,  that  the 
mixture  can  not  be  ignited  by  the  electrical  ignition 
plug  13.  In  the  course  of  operation  with  rated  gas 
consumptions  in  the  mixing  chamber  6,  detonation 

io  pipe  4  and  the  recycling  zone  29  as  well  as  in  the 
housing  1  the  mixture  is  richer.  The  composition  of 
the  mixture  in  the  mixing  chamber  6,  pipe  4  and 
the  recycling  zone  29  is  close  to  the  stoichiometric 
one,  and  the  mixture  can  burn,  while  in  the  housing 

is  1  the  mixture  is  overenrich  and  does  not  constitute 
a  risk  of  explosion. 

Should  the  detonation  pipe  4  (Fig.2)  operate  in 
the  channel  24,a  short-time  impulse  of  flame  (dis- 
charge)  takes  place  which.with  the  peripherical  dis- 

20  position  of  the  outlet  23  of  the  detonation  pipe  4,is 
directed  concurrently  with  the  flow  lines  in  the 
recycling  zone  29  (Fig.6)  thanks  to  which  reliable 
lightning  up  of  the  mixture  is  effected  in  the  zone 
and,  subsequently,  the  lightning  up  of  the  flare  as  a 

25  whole. 
In  case  the  detonation  pipe  outlet  has  a  dif- 

ferent  disposition,  for  instance,  coaxial  with  the 
intermittant-circular  stream  generator,  the  discharge 
takes  place  in  opposition  to  the  flow  lines  in  the 

30  recycling  zone,  the  lightning  up  becomes  less  reli- 
able. 

Due  to  the  draining  branch  pipe  10  (Fig.2)  an 
opportunity  opens  up  to  reduce  the  pressure  im- 
pulse  that  accompanies  the  lightning  up  in  the 

35  detonation  pipe  4,  which  results  in  a  decrease  of 
the  flow  rate  of  the  products  of  combustion  from 
the  channel  24  of  the  detonation  pipe  4  and  in 
improvement  of  the  mixture  lightning  up  in  the 
recycling  zone  29  (Fig.6). 

40  The  operation  of  the  ignition  device  according 
to  the  invention  with  the  intermittent-circular  stream 
generator  18  (Fig.7),  made  as  disk  28  is  similar  to 
the  above  described. 

The  reliability  and  a  high  selectivity  of  the  flare 
45  presence  indicator  17  (Fig.6)  of  the  ignition  device 

are  based  on  the  specific  features  in  operation  of 
the  flare  shaping  device  15. 

The  essence  lies  in  the  fact  that  the  flare  can 
be  lightened  up  only  in  case  the  flame  impulse  is 

50  delivered  to  the  recycling  zone  29,  that  is,  under 
the  intermittent-cicular  stream.  Since  the  recycling 
zone  29  is  screened  by  a  high-rate  stream,  the 
lightning  up  of  the  flare  and  its  stable  burning  with 
no  burning  in  the  recycling  zone  29  is  impossible. 

55  In  case  the  burner  of  any  power  boiler  or  other 
furnace  device  operates,  while  the  ignition  device 
has  not  been  lightened  up  by  the  detonation  pipe 
4,  the  fuel-air  mixture  is  ignited  down  the  flow,  but 

6 
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there  is  no  burning  in  the  recycling  zone  29,  the 
temperature  in  the  zone  is  low  and  the  thermo- 
sensitive  element  does  not  produce  any  signal. 

There  by  a  function  of  an  initial  converter  of  the 
selective  flame  check  of  the  ignition  device  is  per- 
formed  by  the  recycling  zone  29,  whose  tempera- 
ture  displays  the  presence  or  absence  of  stable 
flare  burning  of  the  ignition  device,  whereas  the 
thermo-sensitive  element  27  performs  the  role  of  a 
secondary  converter  of  information.  The  fact  that 
the  thermo-sensitive  element  is  a  contact  type  one, 
that  is,  reacting  to  the  ambient  temperature  in  the 
recycling  zone  29,  is  favourable  to  the  flame  check 
selectivity  under  the  conditions  of  multi-burner  fur- 
naces. 

The  mounting  of  the  element  27  coaxially  with 
the  body  of  the  intermittent-circular  stream  gener- 
ator  18  makes  the  products  of  combustion  in  the 
recycling  zone  29  flow  in  the  direction  of  the  arrow 
"e"  over  the  thermo-sensitive  element  27,  which 
improves  the  heat-exchange  conditions  of  the  ele- 
ment  27  with  the  medium  in  said  zone  29. 

The  applied  ignition  device  provides  for  a  high 
reliability  of  fuctioning  within  a  wide  range  of  pres- 
sure  variations  of  air  and  gas  fuel,  and  excludes  a 
probability  of  mixture  explosions  in  the  housing  of 
the  device. 

The  employment  of  the  intermittent-circular 
stream  generator  in  said  ignition  device  makes  it 
possible  to  ensure  stable  burning  of  the  flare  out- 
side  the  housing  and  at  the  same  time  provides  for 
the  operation  of  the  ignition  device  with  richer  fuel- 
air  mixtures  which  fill  the  housing,  thereupon  ex- 
cluding  explosions  of  the  fuel-air  mixture  in  the 
housing.  Hereout,  it  becomes  possible  to  use  the 
intermittent-circular  stream  generator  as  a  metering 
device  of  the  fuel-air  mixture  consumption,  and, 
consequently,  of  the  air  consumption,  the  share  of 
which  prevails  in  the  total  consumption  of  the  fuel- 
air  mixture.  By  disposing  such  a  metering  device  at 
the  outlet  of  the  ignition  device  and  selecting  a 
sufficiently  high  ratio  of  cross-section  areas  of  the 
branch  pipe  2  and  the  housing  1,  on  one  part,  and 
of  the  generator  18,  on  the  other,  it  is  possible  to 
ensure  reliable  operation  of  the  ignition  device  with 
the  values  of  air  pressure  being  small  as  well  as 
high  (the  permissible  range  of  pressure  variations 
is  over  12,  for  instance,  of  the  air  from  0.5  kPa  to 
6.0  kPa  and  of  the  natural  gas  from  3.0  kPa  to  36 
kPa  ;  with  the  air  pressure  being  constant  the 
pressure  change  of  gas  may  not  exceed  3  times, 
for  instance,  at  an  air  pressure  of  1.5  kPa,  the 
device  reliably  functions  at  a  gas  pressure  of  from 
9  kPa  to  27  kPa. 

The  applied  device  ensures  a  high  reliability  at 
variable  pressures  in  furnaces  of  power  boiler 
plants. 

The  applied  ignition  device  operates  with  a 
low-pressure  air  taken  off  from  the  outlet  of  the 
furnace  forced-draft  fans  and  other  sources.  A  con- 
stant  air  flow  through 

5  the  ignition  device  protects  the  structure 
against  over-heating  during  the  furnace  operation, 
which  ensures  a  high  structural  reliability. 

The  applied  device  is  characterized  by  an  ab- 
sence  of  explosions  in  the  housing  and  breaks  of 

io  the  flare  during  multiple  discharges  of  the  detona- 
tion  pipe. 

Besides,  the  device  according  to  the  invention 
shows  a  high  reliability  in  the  course  of  long  opera- 
tion  in  the  cocurrent  and  deviating  flows  and  en- 

15  sures  selective  checking  of  the  flare  flame,  ir- 
respective  of  the  mode  of  operation  of  its  flare. 

Industrial  Applicability 

20  The  ignition  device  can  be  employed  prefer- 
ably  in  the  automatic  furnace  control  systems  of 
power  boiler  plants,  petrochemical  plants  and  other 
furnace  plants,  since  said  ignition  device  on  com- 
mand  from  the  control  system  delivers  an  igniting 

25  flare  and  indicates  the  presence  or  absence  of  said 
flare  irrespective  of  the  burner  mode  of  operation. 

Claims 

30  1.  An  ignition  device,  comprising  a  housing  (1) 
with  branch  pipes  (2,  3)  of  air  and  gas  fuel 
delivery,  a  flare  shaping  device  (15)  on  the 
operational  side  end  of  the  housing  (1)  and  a 
detonation  pipe  (4),  the  inlet  end  of  which  is 

35  connected  with  a  cavity  of  the  housing  (1),  the 
outlet  end  of  which  is  located  in  a  zone  of  a 
gas-air  stream  outlet  from  the  cavity  of  the 
housing  (1)  and  which  is  equipped  with  an 
electrical  ignition  plug  (13)  connected  to  a 

40  high-voltage  source  (14),  characterized  in  that 
the  flare  shaping  means  (15)  is  made  up  as  an 
intermittent-circular  fuel-air  mixture  stream 
generator  (18). 

45  2.  The  device  according  to  Claim  1,  character- 
ized  in  that  the  intermittent-circular  fuel-air 
mixture  stream  generator  (18)  is  made  up  as  a 
partition,  having  a  shape  of  an  axisymmetric 
body  of  revolution,  provided  with  through  chan- 

50  nels  (19)  around  its  periphery,  disposed  on  a 
circular  line,  and  a  flat  side  end  (20)  from  the 
side  of  the  fuel-air  mixture  stream  outlet. 

3.  The  device  according  to  Claim  2,  character- 
55  Ized  in  that  the  partition  constitutes  a  disk  (28), 

whereas  the  through  channels  are  made  up  as 
holes  (19")  in  the  body  of  the  disk  (28)  and  in 
line  with  the  latter. 

7 
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4.  The  device  according  to  Claim  2,  character- 
ized  in  that  the  partition  has  a  form  of  a  two- 
stage  cylinder,  whereas  the  through  channels 
are  manufactured  in  the  form  of  grooves  (19') 
in  the  body  of  a  stage  (21)  with  a  greater  5 
diameter  disposed  from  the  side  of  the  cavity 
of  the  housing  (1). 

5.  The  device  according  to  Claim  4,  character- 
ized  in  that  in  a  part  (25)  of  the  housing  (1),  in  10 
the  disposition  zone  of  a  stage  (22)  with  a 
smaller  diameter  there  are  radial  holes  (26) 
between  the  grooves  (19')  made  up  in  a  num- 
ber  corresponding  to  the  number  of  the 
grooves  (19'),  disposed  opposite  the  middle  of  is 
intervals  between  the  grooves  (19'). 

6.  The  device  according  to  any  one  of  Claims  2 
to  5,  characterized  in  that  it  is  equipped  with 
a  mixing  chamber  (6),  mounted  outside  the  20 
housing  (1)  and  linked  with  the  latter  by  means 
of  an  air  by-pass  branch  pipe  (8),  provided 
with  a  metering  orifice  (9),  and  the  fuel-air 
mixture  by-pass  branch  pipe  (7)  with  the  inlet 
end  (5)  of  the  detonation  pipe  (4)  is  disposed  25 
in  the  mixing  chamber  (6),  whereas  the  outlet 
end  (23)  is  located  in  an  additional  channel 
(24),  made  up  in  the  partition  body  in  close 
vicinity  to  one  of  the  through  channels  (19)  and 
in  line  with  the  latter.  30 

7.  The  device  according  to  any  one  of  Claims  1 
to  5,  characterized  in  that  it  is  equipped  with 
a  flare  presence  indicator  (17)  made  up  in  the 
form  of  a  contact  thermo-sensitive  element  35 
(27),  mounted  on  the  flat  side  end  (20)  of  the 
intermittent-circular  stream  generator  (18)  and 
in  line  with  the  latter. 

8.  The  device  according  to  Claim  6,  character-  40 
Ized  in  that  it  is  provided  with  a  draining 
branch  pipe  (10)  connected  with  the  mixing 
chamber  (6). 
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