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Method  and  device  for  keeping  the  heat  load  on  gas-fired  equipment  constant. 

(O 
CO 

10 
N  
o  

Method  and  apparatus  for  keeping  constant  the  heat  load 
on  gas-fired  equipment  connected  to  a  gas  distribution  grid 
which  supplies  a  gas  of  variable  composition.  The  pressure  of 
the  gas  supplied  is  controlled  in  such  a  way,  that  the  square 
root  of  the  pressure  difference  between  the  ambient  air  and 
the  gas,  multiplied  by  the  Wobbe-index  of  the  gas  supplied, 
has  a  constant  value.  The  Wobbe-index  is  determined  by  burn- 
ing  a  volume-controlled  sample  flow  of  the  gas  with  a  volume- 
controlled  excess  flow  of  combustion  air  and  measuring  the 
oxygen  content  of  the  combustion  gases.  This  oxygen  content 
has  a  linear  correlation  to  the  Wobbe-index  if  the  fuel  gas  con- 
sists  mainly  of  lower  hydrocarbons,  as  is  the  case  with  natural 
gas.  Also,  the  density  of  the  gas  supplied  is  measured  and 
from  the  density  and  the  oxygen  content  measured  both  the 
Wobbe-index  W  as  well  as  the  gross  colorific  value  H  of  the  gas 
are  calculated.  From  the  momentary  values  of  H  and  the  gas 
volume  consumed  the  consumption  of  heat  energy  by  the  gas- 
fired  equipment  can  be  determined,  e.g.  as  a  basis  for  financial 
settlement. 



The  invention  re la tes   to  a  method  of  keeping  the  heat  load  on 

gas - f i red   equipment  connected  to  a  gas  d i s t r i b u t i o n   grid  constant  by 

withdrawing  a  volume-control led  sample  stream  from  the  fuel  gas  supp l i ed  

completely  combusting  the  flow  of  sample  gas  in  a  combustion  chamber 

with  a  volume-control led  excess  flow  of  combustion  air ,   measuring  t he  

oxygen  content  of  the  combustion  gases  and,  on  the  basis  of  the  oxygen 

content  measured,  con t ro l l ing   a  property  of  the  gas  in  such  a  manner  as 

to  keep  said  heat  load  s u b s t a n t i a l l y   c o n s t a n t .  
The  heat  load  ( he r e ina f t e r   to  be  refer red   to  as  simply  ' l o a d ' )  

of  gas - f i red   equipment  is  understood  to  be  the  amount  of  gas,  by  volume, 
burnt  per  unit  of  time  (reduced  to  normalized  pressure  and  t e m p e r a t u r e ) ,  

mul t ip l ied   by  the  c a l o r i f i c   value  of  the  gas.  For  good  and  safe  opera-  
tion  of  gas  equipment  it  is  necessary  that  the  e f f ec t ive   load 

corresponds  to  the  design  l oad .  

The  load  on  a  gas - f i red   i n s t a l l a t i o n   is  determined  by  the  

following  r e l a t i o n :  

I f  

then  

where: 

Q  =  the  load  on  the  gas - f i red   i n s t a l l a t i o n ;  

C1 =  a  constant  determined  by  the  dimensions  of  the  feed  nozzle  of  the  

gas - f i r ed   i n s t a l l a t i o n ;  
H  =  the  gross  c a l o r i f i c   value  of  the  fuel  gas;  
d  =  the  r e l a t i ve   density  of  the  fuel  gas  with  respect  to  a i r ;  



Ap  =  the  pressure  drop  across  the  feed  nozzle  of  the  g a s - f i r e d  

i n s t a l l a t i o n ;   this  is  usually  equal  to  the  d i f ference   in  p r e s s u r e  
between  the  gas  supplied  and  the  ambient  a i r ;  

W  =  the  Wobbe  index  of  the  fuel  gas .  
The  Wobbe  index  is  an  important  quant i ty   in  combustion 

engineering.   According  to  formula  (3),  when  the  gas  pressure  i s  

constant ,   the  load  on  gas - f i red   equipment  is  constant  if  the  Wobbe  index 

of  the  fuel  gas  is  constant ,   even  if  the  composition  of  the  fuel  gas  i s  
v a r i a b l e .  

A  method  as  described  in  the  preamble  is  known  from  Dutch 
Patent  Applicat ion  No.  7808476  by  Applicant,   laid  open  for  p u b l i c  

inspec t ion .   The  property  of  the  gas  which  is  control led   in  the  known 
method  is  the  Wobbe  index.  In  said  method,  use  is  made  of  the  fact  t h a t ,  
under  su i tab ly   chosen  measuring  condi t ions ,   there  is  a  good  c o r r e l a t i o n  
between  the  measured  oxygen  content  in  the  combustion  gases  from  the  

combustion  chamber  and  the  Wobbe  index  of  the  fuel  gas,  if  the  com- 
bus t ib le   part  of  said  gas  consis ts   of  lower  hydrocarbons,  as  is  the  case 
with  natural   gas.  In  this  known  method,  a  fuel  gas  of  s u b s t a n t i a l l y  
constant   Wobbe  index  is  obtained  by  mixing  gases  of  d i f f e ren t   origin  and 

composition;  the  rat io  in  which  the  gases  are  mixed  is  control led  i n  

such  a  manner  that  the  measured  oxygen  content  is  constant .   If  then ,  
besides  the  Wobbe  index,  also  the  gas  pressure  is  constant ,   the  hea t  
load  on  the  connected  gas - f i red   equipment  is  c o n s t a n t .  

The  known  method  has  the  drawback  that  it  cannot  be  used  when 

mixing  various  su i tab le   gases  is  impossible,   for  example  because  on ly  

one  fuel  gas  with  varying  heating  c h a r a c t e r i s t i c s   is  ava i l ab le .   The 

object  of  the  invention  is  to  provide  a  method  which  does  not  have  t h i s  
drawback. 

The  method  according  to  the  invention  is  charac ter ized   in  t h a t  

the  pressure  of  the  gas  fed  to  the  equipment  is  control led   in  such  a  way 
that  the  following  r e l a t i on   is  at  a l l   times  s u b s t a n t i a l l y   met: 

( P g  -  P 1 ) .   W  =  D, 

where: 

P   =  the  above-mentioned  gas  pressure,   which  is  to  be  c o n t r o l l e d ;  

P1  =  the  pressure  of  the  ambient  a i r ;  
W  =  the  Wobbe  index  of  the  gas,  to  be  ca lcula ted  from  the  oxygen  con= 

tent  measured; 

D  =  a  prese lec ted   contant  v a l u e .  



As  follows  from  equation  (3)  above,  the  load  on  the  connected 

gas - f i r ed   equipment  is  then  constant ,   even  if  the  Wobbe  index  of  the  
fuel  gas  v a r i e s .  

Preferably ,   also  the  density  of  the  supplied  gas  r e l a t i v e   to  
air  is  measured,  and  from  the  oxygen  content  measured  and  the  r e l a t i v e  

density  measured  the  Wobbe  index  W  as  well  as  the  c a l o r i f i c   value  H  i s  

determined;  the  r e l a t ion   is  given  by  equation  (2)  above.  If  in  a d d i t i o n  

the  volume  of  gas  consumed  is  measured,  from  the  outcome  of  t he  

summation,  over  time,  of  the  momentary values  of  the  product  of  the  
volume  of  gas  consumed  per  unit  of  time  and  the  c a l o r i f i c   value  the  

amount  of  heat  energy  supplied  with  the  gas  can  be  determined.  When  gas 
of  var iable   qual i ty   is  supplied,  it  is  not  the  number  of  cubic  metres  of  

gas  supplied  but  the  heat  energy  supplied  in  the  form  of  that  gas  t h a t  

is  to  be  charged.  
When  the  measuring  data  is  to  be  used  not  only  for  checking 

and  control  purposes,  but  also  for  f inanc ia l   se t t lement ,   it  is  d e s i r a b l e  

to  carry  out  the  measurement  more  accura te ly   than  is  possible  with  the  
method  described  in  the  aboven-mentioned  Dutch  Patent  Applicat ion  No. 
7808476.  In  that  case,  the  volume-control led  flows  of  gas  and  combustion 
air  are  preferably   fed  to  the  combustion  chamber  by  means  of  two  v o l u -  
metric  pumps  operating  synchronously,  for  example  p o s i t i v e - d i s p l a c e m e n t  

pumps,  the  pressure  of  the  sample  gas  fed  to  the  sample-gas  pump  be ing  
control led   such  as  to  equal  the  pressure  of  the  air  supplied  to  the  
combustion-air   pump. 

In  the  determinat ion  of  W and  H  from  the  oxygen  content  of  the  
combustion  gases,  also  the  oxygen  content  of  the  air  supplied  is  i n t r o -  
duced  into  the  c a l cu l a t i on .   Usually,  this  can  be  assumed  to  be  the  oxy- 
gen  content  of  the  ambient  air  (20.95  %).  However,  if  the  oxygen  c o n t e n t  
of  the  combustion  air  may  vary,  this  content  is  p referab ly   measured.  I f  
the  sample  gas  may  have  an  oxygen  content  of  some  s ign i f i cance ,   e . g .  
more  than  1.5  per  cent  by  volume,  this  too  is  preferably   measured;  the  
value  for  the  oxygen  content  in  air  is  then  increased  by  a  c o r r e c t i o n  
factor   ca lcula ted   from  the  oxygen  content  in  the  gas .  

The  background  of  the  invention  is  as  fo l lows :  
From  the  oxygen  contents  measured,  the  excess  coe f f i c i en t   i n  

the  combustion  chamber  during  combustion  is  i n f e r r e d :  



from  the  r e l a t i o n  

where: 

n  =  the  excess  c o e f f i c i e n t  

L  =  the  amount  of  combustion  a i r ,   by  volume,  supplied  per  unit  of 

t ime; 

Lmin =  the  minimum  amount  of  a ir ,   by  volume,  required  f o r  
s to ich iomet r ic   combustion  of  the  amount  of  gas  G; 

G  =  the  amount  of  sample  gas,  by  volume,  supplied  per  unit  of  time; 

[02]z  =  the  oxygen  content  of  the  combustion  gases ;  

[02]a  =  the  corrected  oxygen  content  of  the  combustion  a i r ;  

C2  =  an  empirical  c o n s t a n t .  

The  corrected  oxygen  content  102]a  is  ca lcula ted  by: 

where: 

[02]1 =  the  oxygen  content  of  the  combustion  a i r ;  

[02]g  =  the  oxygen  content  of  the  sample  g a s .  
(All  oxygen  contents  in  per  cent  by  volume). 

Empir ical ly ,   the  following  proves  to  be  a  very  good  approxima- 
tion  of  r e a l i t y :  

where  C3  is  another  empirical  c o n s t a n t .  

The  c a l o r i f i c   value  H  and  the  Wobbe  index  W  can  thus  be  d e t e r -  

mined  from  the  oxygen  contents  measured,  the  r e l a t i v e   gas  density  d  and 

the  air  and  gas  flows  L and  G,  according  to  equations  (5),  (7)  and  ( 2 ) .  
It  is  noted  that  the  empirical  constants  C2  and  C3  are  r e a l l y  

v i r t u a l l y   constant  only  for  fuel  gases  whose  combustible  part  c o n s i s t s  
of  lower  hydrocarbons,  so  that  the  formulas  (5)  and  (7)  also  hold  f o r  

these  gases  only .  



The  measurements  can  be  carried  out  continuously  as  well  as 
per iod ica l ly .   In  the  l a t t e r   case,  the  flows  of  gas  and  air  are  fed  to 
the  combustion  chamber  pe r iod ica l ly .   After  an  equilibrium  has 

establ ished  i t s e l f ,   the  supply  of  gas  and  air  and  the  discharge  of  com- 
bustion  gases  are  blocked.  After  the  gas  mixture  confined  in  the  com- 
bustion  chamber  has  been  combusted  completely,  the  oxygen  content  of  the 
combustion  gases  is  measured.  The  gas  consumption  of  the  device  i t s e l f  
is  thus  limited;  the  frequency  at  which  the  measurements  are  repeated  i s  
chosen  in  dependence  on  the  rate  at  which  the  propert ies   of  the  gas 
change. 

The  invention  re la tes   also  to  a  device  for  the  r ea l i za t ion   of 
the  method  according  to  the  invention  for  keeping  the  heat  load  of  gas-  
fired  equipment  connected  to  a  gas  d i s t r i b u t i o n   grid  constant,   which 
device  is  provided  with  a  combustion  chamber,  means  to  withdraw  a 
volume-controlled  sample  flow  from  the  fuel  gas  supplied  and  to  feed 
this  sample  to  the  combustion  chamber,  means  to  add  a  vo lume-cont ro l led  
flow  of  combustion  air  to  the  sample  flow,  means  in  the  combustion 

chamber  to  enable  complete  combustion  of  the  gas-air   mixture,  an  oxygen 
meter  to  measure  the  oxygen  content  of  the  combustion  gases  and  means  to 
control  a  property  of  the  gas  in  such  a  manner  that  said  heat  load  i s  

kept  subs t an t i a l ly   cons t an t .  

According  to  the  invention,  the  device  is  provided  with  a 
p re s su re -con t ro l l i ng   device  for  control l ing   the  pressure  of  the  gas 
supplied  to  the  gas-f i red  equipment  and  with  ca lcula t ing   means  which 

from  the  oxygen  content  measured  can  calculate   a  se t t ing  signal  and  feed 
it  to  the  pressure  control l ing   device,  such  that  at  all  times  the 

following  equation  is  subs t an t i a l ly   met: 

where: 

P9  =  the  pressure  of  the  gas  control led  by  the  p r e s s u r e - c o n t r o l l i n g  
device 

P1 =  the  pressure  of  the  ambient  a i r ;  
W =  the  Wobbe  index  of  the  gas; 
D  =  a  preselected  constant  va lue .  

The  connected  gas-f i red  equipment  may  be  gas-f i red  equipment 
with  a  combustion  chamber  as  well  as  open  gas-f i red   equipment,  such  as 
cooking  appa ra tus .  



Preferab ly ,   the  means  to  add  the  volume-cotrol led  flow  of 

combustion  air  to  the  sample  flow  comprise  a  f i r s t   volumetric  pump  and 

the  means  to  withdraw  a  sample  stream  from  the  fuel  gas  supp l i ed  

comprise  a  second  volumetric  pump  in  synchronous  action  with  the  f i r s t  
volumetric  pump  and  a  p r e s s u r e - c o n t r o l l i n g   device  which  can  control  t he  

pressure  of  the  gas  fed  to  the  second  pump  in  such  a  manner  that  t h i s  '  

pressure  equals  the  pressure  of  the  combustion  air   fed  to  the  f i r s t  

pump.  The  pumps  may  be  any  su i tab le   type  of  volumetric  pump,  for  example 
pos i t ive -d i sp lacemen t   pumps. 

When  it   is  to  be  expected  that  the  device  will  be  used  f o r  
fuel  gases  with  an  oxygen  content  of  some  s ign i f i cance ,   for  example  more 
than  1.5  per  cent  by  volume,  the  device  is  preferably   provided  with  an 

oxygen  meter  in  order  to  measure  this  oxygen  content  in  the  flow  of  

sample  gas  and  feed  a  measuring  signal  to  said  ca lcu la t ing   means.  If  the  

oxygen  content  of  the  combustion  air  may  vary,  the  device  is  p r e f e r a b l y  
also  provided  with  an  oxygen  meter  to  measure  this  oxygen  content  as 
well  and  provide  said  ca lcu la t ing   means  with  a  measuring  s i g n a l .  

The  device  is  preferably   provided  with  a  density  meter  f o r  

measuring  the  densi ty  r e l a t i ve   to  air  of  the  sample  gas  which  can  feed  a 
m e a s u r i n g   signal  to  said  ca lcu la t ing   means.  From  the  oxygen  con t en t s  

measured  and  the  densi ty,   the  ca lcu la t ing   means  can  ca lcu la te   the  Wobbe 

index  and  the  c a l o r i f i c   value  of  the  gas .  
The  invention  is  explained  with  reference  to  the  drawing,  i n  

which  a  schema  showing  the  p r inc ip le   of  a  device  according  to  the  inven-  

tion  is  represented  by  way  of  n o n - r e s t r i c t i n g   example. 
Through  gas  supply  conduit  1  a  fuel  gas,  for  example  n a t u r a l  

gas,  is  supplied  to  a  number  of  gas - f i red   equipment  items  2  (for  example 

a  ba t te ry   of  gas - f i r ed   i n d u s t r i a l   furnaces)  whose  load  is  to  be  kep t  
constant .   The  pressure  of  the  gas  supplied  to  the  gas - f i red   equipment 
items  2  is  cont ro l led   by  a  p r e s s u r e - c o n t r o l l i n g   device  3,  which  c o n t r o l s  

a  reducing  valve  4;  the  consumed  volume  of  gas  is  measured  with  a  gas 
meter  5. 

From  the  gas  supplied,  a  sample  flow  is  withdrawn  through  a 

sample  conduit  6  with  the  aid  of  a  volumetric  pos i t ive -d i sp lacement   pump 
7,  which  feeds  the  sample  gas  to  a  mixing  chamber  9  through  a  conduit  8.  

With  the  aid  of  a  volumetric  pos i t ive -d i sp lacement   pump  10,  a  flow  of  
combustion  air   is  fed  to  the  mixing  chamber  9  through  a  conduit  11.  In  

the  sample  conduit  6  a  reducing  valve  12  is  incorporated  which  i s  



contro l led   by  a  p r e s s u r e - c o n t r o l l i n g   device  13  which  controls   the  

pressure  of  the  gas  fed  to  pump  7  in  such  a  way  that  this  p r e s s u r e  
equals  the  pressure  of  the  combustion  air  fed  to  pump  10;  to  this  end, 
the  p r e s s u r e - c o n t r o l l i n g   device  13  receives  a  se t t ing  signal  from  the  

pressure  meter  14  which  measures  the  pressure  of  the  air  supplied  to 

pump  10.  The  pos i t ive -d i sp lacement   pumps  7  an  10  run  synchronously,  so 
that  the  rat io  between  the  volumes  of  gas  and  air  fed  to  the  mixing 
chamber  9  is  constant;  in  dependence  on  the  average  gas  composition  to 
be  expected,  the  air  volume:  gas  volume  ra t io   is  set  at  a  value  of  b e t -  

ween,  for  example,  11  and  16. 
The  density  r e l a t i ve   to  air  of  the  gas  flowing  through  condui t  

8  can  be  measured  with  a  gas  density  meter  15;  the  oxygen  content  of 

this  gas  can  be  measured  with  an  oxygen  meter  16  and  the  oxygen  con ten t  
of  the  combustion  air  flowing  through  conduit  11  can  be  measured  with  an 
oxygen  meter  17. 

From  the  mixing  chamber  9,  the  gas-a i r   mixture  obtained  i s  
supplied  to  a  burner  19  in  a  combustion  chamber  20  through  a  conduit  18. 
The  burner  19  is  provided  with  an  e l e c t r i c   ign i t ion   (not  shown).  The 
combustion  gases  can  be  discharged  through  a  discharge  conduit  21.  The 

oxygen  content  of  the  combustion  gases  can  be  measured  with  an  oxygen 
meter  22.  Conduits  18  and  21  can  be  closed  with  shut-off   valves  23  and 
24  r e s p e c t i v e l y .  

The  measuring  data  from  the  density  meter  15,  the  oxygen 
meters  16,  17  and  22  and  the  gas  meter  5  are  fed  to  a  microprocessor  
ca lcu la t ing   unit  25,  which  from  the  measuring  data  generates  numerica l  
values  for  the  c a l o r i f i c   value  and  the  Wobbe  index  of  the  gas  supp l i ed  
to  the  gas - f i red   equipment  items  2  and  for  the  amounts  of  gas  h e a t  

energy  consumed.  These  numerical  values  can  be  shown  on  a  display  27.  In  

addi t ion,   the  ca lcu la t ing   unit  25  generates  a  signal  for  the  p r e s s u r e  
se t t ing   of  the  p r e s s u r e - c o n t r o l l i n g   device  3,  in  such  a  way  that  the  
load  on  the  gas - f i red   equipment  2  remains  constant ,   as  discussed  above. 
On  a  keyboard  26,  the  commands  for  con t ro l l ing   the  complete  i n s t a l l a t i o n  

can  be  g iven .  

Further,   the  schema  indica tes   the  p o s s i b i l i t y   to  supply  a 
correct ing  gas  through  conduit  28,  cont ro l led   by  ca lcu la t ing   unit  25. 
This  may  for  example  be  des i rable   if  the  pressure  to  be  set  at  p r e s s u r e -  
con t ro l l ing   device  3  moves  outside  the  desired  control  range,  which 



might  happen  when  the  Wobbe  index  of  the  gas  is  temporari ly  cons ide rab ly  
higher  than  it  is  on  average.  The  pressure  to  be  set  might  then  become 

so  low  that  the  gas - f i red   equipment  items  2  would  no  longer  f u n c t i o n  

r e l i a b l y .   By  addi t ion  of  a  l ow-ca lo r i f i c   or  inert   gas  (e.g.  a i r ) ,   t he  

Wobbe  index  can  then  be  lowered.  Conversely,  the  Wobbe index  can  be 

raised  by  addi t ion  of  a  h i g h - c a l o r i f i c   gas,  if  it  is  too  low. 

The  device  according  to  the  schema  can  be  operated  not  only 
continuously  but  also  d i scont inuous ly .   Pumps  7  and  10  are  then  taken 

into  operat ion  p e r i o d i c a l l y ,   a f te r   valves 23  and  24  have  been  opened. 
After  and  equil ibrium  has  e s t ab i l i shed   i t s e l f ,   valves  23  and  24  a r e  
closed  and  pumps  7  and  10  are  stopped.  In  this  case  the  oxygen  meter  22 

is  preferably   provided  with  an  e lectrochemical   oxygen  sensor  (a  so-  
called  zirconium  oxide  sensor)  with  operates  at  high  tempera tures  
(approx.  800 °C),  ensuring  complete  combustion  of  the  gas  mixture  con- 
fined  in  the  combustion  chamber  20;  the  oxygen  measurement  takes  p lace  
when  this  complete  combustion  has  taken  p l a c e .  

Obviously,  the  oxygen  meter  16  must  not  be  a  meter  ope ra t i ng  
at  high  temperatures ,   because  at  a  high  temperature  any  oxygen  p r e sen t  
in  the  fuel  gas  would  react  with  the  combustible  components.  Another 

type  of  oxygen  meter  should  be  used,  for  example  a  meter  based  on  the  

paramagnetic  p roper t ies   of  oxygen.  If  the  oxygen  content  to  be  expected 
is  neg l ig ib le ,   the  oxygen  meter  16  will  be  dispensed  w i t h .  



1.  Method  of  keeping  the  heat  load  on  gas - f i red   equipment  connected  to  

a  gas  d i s t r i b u t i o n   grid  constant  by  withdrawing  a  vo lume-con t ro l l ed  

sample  flow  from  the  fuel  gas  supplied,   completely  combusting  t h e  

flow  of  sample  gas  in  combustion  chamber  with  a  vo lume-con t ro l l ed  

excess  flow  of  combustion  air ,   measuring  the  oxygen  content  of  the  

combustion  gases  and  on  the  basis  of  the  measured  oxygen  con ten t  

con t ro l l ing   a  property  of  the  gas  in  such  a  manner  as  to  keep  s a i d  

heat  load  s u b s t a n t i a l l y   constant ,   the  method  being  charac te r ized   i n  
that  the  pressure  of  the  gas  fed  to  the  gas - f i red   equipment  i s  

cont ro l led   in  such  a  manner  that  at  all  times  the  following  r e l a t i o n  

is  s u b s t a n t i a l l y   met: 

where: 

pg  =  the  above  mentioned  gas  pressure,   which  is  to  be  c o n t r o l l e d ;  

P1  =  the  pressure  of  the  ambient  a i r ;  

W  =  the  Wobbe  index  of  the  gas,  which  is  to  be  ca lcula ted  from  the  

oxygen  content  measured; 
D =   a  preselected  constant  v a l u e .  

2.  Method  accord ing  to  c l a im  1,  charac ter ized   in  that  also  the  d e n s i t y  
r e l a t i ve   to  air  of  the  gas  supplied  is  measured  and  that  from  the  

oxygen  content  measured  and  the  r e l a t i ve   density  measured  the  Wobbe 
index  W  as  well  as  the  gross  c a l o r i f i c   value  H  of  the  gas  are  c a l c u -  
l a t e d .  

3.  Method  according  to  claim  2,  charac te r ized   in  that  also  the  volume 
of  gas  consumed  is  measured,  and  that  the  consumption  of  heat  energy 
supplied  with  the  gas  is  determined  by  summation,  over  time,  of  the  

momentary  values  of  the  product  of  the  gas  volume  consumed  per  
unit  of  time  and  the  c a l o r i f i c   v a l u e .  

4.  Method  according  to  any  one  of  the  claims  1-3  charac te r ized   in  t h a t  
the  volume-control led  flows  of  sample  gas  and  combustion  air  are  fed 

to  the  combustion  chamber  by  means  of  two  volumetric  pumps  o p e r a t i n g  
synchronously,  the  pressure  of  the  sample  gas  fed  to  the  pump  f o r  

the  sample  gas  being  control led  in  such  a  manner  that  it  equals  the  

pressure  of  the  air  fed  to  the  pump  for  combustion  a i r .  



5.  Method  according  to  any  one  of  the  claims  1-4,  characterized  in  tha t  
the  oxygen  content  of  the  combustion  air  supplied  is  measured  and 

the  value  found  is  introduced  into  the  ca lcu la t ion   of  W  and/or  H 
from  the  oxygen  content  of  the  combustion  gases .  

6.  Method  according  to  any  one  of  the  claims  1-5,  character ized  in  t ha t  
the  oxygen  content  of  the  sample  gas  is  measured  and  the  value  found 
is  introduced  into  the  ca lcula t ion   of  W  and/or  H  from  the  oxygen 
content  of  the  combustion  gases .  

7.  Device  for  the  r ea l i za t ion   of  the  method  according  to  any  one  of  the 
claims  1-6  for  keeping  the  heat  load  on  gas-f i red  equipment  con- 
nected  to  a  gas  d i s t r i bu t ion   grid  constant,   which  device  is  provided 
with  a  combustion  chamber,  means  to  withdraw  a  volume-control led  

sample  flow  from  the  fuel  gas  supplied  and  feed  this  sample  flow  to 
the  combustion  chamber,  means  to  add  a  volume-controlled  flow  of 
combustion  air  to  the  sample  flow,  means  in  the  combustion  chamber 

to  enable  complete  combustion  of  the  gas-air   mixture,  an  oxygen 
meter  for  measuring  the  oxygen  content  of  the  combustion  gases  and 

means  to  control  a  property  of  the  gas  in  such  a  manner  that  sa id  
heat  load  is  kept  subs tan t i a l ly   constant,   character ized  in  that  the 
device  is  provided  with  a  p ressure -con t ro l l ing   device  f o r  

cont ro l l ing   the  pressure  of  the  gas  fed  to  the  gas-f i red  equipment 
and  with  ca lcula t ing   means  which  from  the  oxygen  content  can  ca lcu-  
late  a  se t t ing  signal  and  feed  it  to  the  p ressure -con t ro l l ing   device 
such  that  at  any  time  the  following  re la t ion   is  subs t an t i a l l y   met: 

where: 

Pg  =  the  pressure  of  the  gas  which  is  control led  by  the  p r e s su re -  
control l ing   device;  

P1  =  the  pressure  of  the  ambient  a i r ;  
W  =  the  Wobbe  index  of  the  gas; 
D  =  a  preselected  constant  va lue .  

8.  Device  according  to  claim  7,  character ized  in  that  the  means  to  add 

a  volume-controlled  flow  of  combustion  air  to  the  sample  flow 

subs t an t i a l l y   comprise  a  f i r s t   volumetric  pump  and  the  means  to 
withdraw  a  volume-controlled  sample  flow  from  the  fuel  gas  supplied 
subs t an t i a l l y   comprise  a  second  volumetric  pump  in  synchronous 
action  with  the  f i r s t   volumetric  pump  and  a  p r e s s u r e - c o n t r o l l i n g  



device  which  can  control  the  pressure  of  the  gas  fed  to  this  second 

pump  in  such  a  manner  that  this  pressure  equals  the  pressure  of  the  
combustion  air  fed  to  the  f i r s t   pump. 

9.  Device  according  to  claim  7  or  8,  charac te r ized   by  an  oxygen  meter  
for  measuring  the  oxygen  content  of  the  flow  of  sample  gas  which  can 
feed  a  measuring  signal  to  said  ca lcu la t ing   means. 

10.  Device  according  to  any  one  of  the  claims  7-9,  charac ter ized   by  an 

oxygen  meter  for  measuring  the  oxygen  content  of  the  combustion  a i r  

supplied  which  can  feed  a  measuring  signal  to  said  c a l c u l a t i n g  
means. 

11.  Device  according  to  any  one  of  the  claims  7-10,  charac ter ized   by  a 
density  meter  for  measuring  the  dens i ty   r e l a t i ve   to  air  of  the  
sample  gas  which  can  feed  a  measuring  signal  to  said  c a l c u l a t i n g  
means. 

12.  Device  according  to  any  one  of  the  claims  7-11,  charac ter ized   by  a 
volumetric  gas  meter  for  measuring  the  consumption  of  gas  by  volume 
which  can  feed  a  measuring  signal  to  said  ca lcu la t ing   means. 

13.  Device  according  to  any  one  of  the  claims  7-12,  charac te r ized   by  two 
valves  in  r e spec t ive ly   the  feed  and  discharge  of  the  combustion 
chamber,  which  valves  can  be  opened  and  closed  pe r iod ica l ly   by 
control   signals  from  the  ca lcu la t ing   unit  in  order  to  p e r i o d i c a l l y  
confine  a  sample  of  combustion  gases  in  the  combustion  chamber  and 
measure  the  oxygen  content  t h e r e o f .  

14.  Method  as  described  and  explained  with  reference  to  the  drawing.  
15.  Device  as  described  and  explained  with  reference  to  the  drawing. 
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