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©  Apparatus  for  determining  rate  of  discharge  from  nozzle  for  spraying  aqueous  solution  of 
hydrogen  peroxide. 

©  An  apparatus  for  determining  the  rate  of  dis- 
charge  from  a  nozzle  for  spraying  an  aqueous  solu- 
tion  of  hydrogen  peroxide  comprises  a  pressure 
sensor  for  detecting  the  internal  pressure  of  a  pipe 

5!  for  supplying  the  solution  to  the  nozzle  under  ele- 
"   vated  pressure,  and  means  for  determining  the  rate 
*"of  discharge  from  the  pressure  detected  by  the 
52  pressure  sensor  and  the  predetermined  relationship 

of  the  discharge  rate  of  the  nozzle  with  the  internal 
^1  pressure  of  the  pipe. 
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APPARATUS  FOR  DETERMINING  RATE  OF  DISCHARGE  FROM  NOZZLE  FOR  SPRAYING  AQUEOUS 
SOLUTION  OF  HYDROGEN  PEROXIDE 

Fig.  3  is  a  graph  showing  rates  of  discharge 
from  a  nozzle  at  varying  internal  pressures  of  a 
supply  pipe. 

5  An  embodiment  of  the  invention  will  be  de- 
scribed  below  with  reference  to  the  drawings. 

Fig.  1  shows  the  construction  of  a  system  for 
spraying  an  aqueous  solution  of  hydrogen  perox- 
ide. 

10  A  pipe  13  for  supplying  the  solution  extends 
from  a  tank  12  to  a  spray  nozzle  11,  which  has 
connected  thereto  a  pipe  14  for  supplying  air  for 
use  in  spraying  the  solution.  A  pipe  15  for  sup- 
plying  pressurizing  air  is  connected  to  the  tank  12. 

75  The  solution  supply  pipe  13  is  provided  with  a 
valve  16  at  an  intermediate  portion  of  its  length  for 
controlling  very  low  flow  rates  and  with  a  pressure 
sensor  17  adjacent  to  the  nozzle  1  1  . 

With  reference  to  Fig.  2,  the  pressure  detected 
20  by  the  pressure  sensor  17  is  fed  to  a  computing 

unit  21.  Although  not  shown,  the  computing  unit  21 
includes  memory  means  having  stored  therein  the 
relationship  of  the  discharge  rate  of  the  nozzle  11 
with  the  internal  pressure  of  the  solution  supply 

25  pipe  13,  and  reading  means  for  reading  from  the 
memory  means  the  discharge  rate  corresponding 
to  a  particular  pressure  detected  by  the  sensor  17 
and  delivering  the  read  data. 

The  rates  of  discharge  from  the  nozzle  11  at 
30  varying  internal  pressures  of  the  solution  supply 

pipe  13  are  actually  measured  by  the  following 
method.  Fig.  3  shows  the  measurements.  In  Fig.  3, 
plotted  as  abscissa  are  the  pressure  acting  on  the 
sensor  17  and  the  voltage  of  the  sensor  17  cor- 

35  responding  to  the  pressure,  vs.  the  discharge  rate 
of  the  nozzle  1  1  . 

The  spraying  air  supply  pipe  14  and  the  pres- 
surizing  air  supply  pipe  15  are  each  set  to  an 
internal  pressure  of  1.5  kg/cm2.  When  the  internal 

40  pressure  of  the  pressurizing  air  supply  pipe  15  is 
set  to  1.5  kg/cm2,  a  back  pressure  of  0.65  kg/cm2 
acts  on  the  nozzle  11.  Accordingly,  the  nozzle  11 
discharges  no  solution  if  the  internal  pressure  of 
the  solution  supply  pipe  13  is  up  to  0.65  kg/cm2. 

45  When  the  opening  degree  of  the  control  valve  16  is 
increased,  the  pressure  of  the  hydrogen  peroxide 
solution  acting  on  the  nozzle  1  1  increases,  while  a 
decrease  in  the  opening  degree  reduces  the  pres- 
sure.  The  internal  pressure  of  the  solution  supply 

50  pipe  13  is  varied  by  adjusting  the  opening  degree 
of  the  control  valve  16  to  measure  the  discharge 
rates  corresponding  to  the  variations.  The  measure- 
ments  thus  obtained  are  shown  in  Fig.  3,  which 
reveals  that  a  variation  of  0.0125  kg/cm2  in  the 

The  present  invention  relates  to  an  apparatus 
for  use  in  the  field  of  packaging  machines  for  foods 
and  the  like  for  determining  the  rate  of  discharge 
from  a  nozzle  for  spraying  an  aqueous  solution  of 
hydrogen  peroxide,  for  example,  to  sterilize  con- 
tainers. 

The  rate  of  discharge  from  such  a  spray  nozzle 
is  usually  determined  from  the  rate  of  flow  through 
a  pipe  for  supplying  a  pressurized  aqueous  solu- 
tion  of  hydrogen  peroxide  by  measuring  the  flow 
rate  with  a  flowmeter  of  the  differential  pressure 
type  or  electromagnetic  flowmeter.  However,  since 
the  amount  of  the  solution  flowing  through  the 
supply  pipe  is  very  small,  it  has  been  impossible  to 
accurately  measure  the  very  small  rate  with  any 
flowmeter  and  therefore  to  accurately  determine 
the  discharge  rate.  The  reason  is  that  the  aqueous 
hydrogen  peroxide  solution  releases  oxygen  when 
decomposed  by  exposure  to  heat,  contact  with 
impurities  or  the  flow  of  itself,  permitting  the  result- 
ing  oxygen  to  flow  along  with  the  solution. 

Further  since  the  solution  is  highly  corrosive, 
the  flowmeter  must  be  ingeniously  protected 
against  corrosion.  This  encounters  difficulties  and 
requires  an  increased  cost. 

The  main  object  of  the  present  invention  is  to 
provide  an  apparatus  free  of  the  foregoing  prob- 
lems  for  determining  the  rate  of  discharge  from  a 
nozzle  for  spraying  an  aqueous  solution  of  hy- 
drogen  peroxide. 

The  apparatus  of  the  invention  for  determining 
the  rate  of  discharge  from  a  nozzle  for  spraying  an 
aqueous  solution  of  hydrogen  peroxide  comprises 
a  pressure  sensor  for  detecting  the  internal  pres- 
sure  of  a  pipe  for  supplying  the  solution  to  the 
nozzle  under  elevated  pressure,  and  means  for 
determining  the  rate  of  discharge  from  the  pressure 
detected  by  the  pressure  sensor  and  the  predeter- 
mined  relationship  of  the  discharge  fate  of  the 
nozzle  with  the  internal  pressure  of  the  pipe. 

The  apparatus  of  the  invention  is  adapted  to 
determine  the  discharge  rate  by  detecting  the  inter- 
nal  pressure  of  the  pipe  for  supplying  the  solution. 
Since  the  pressure  is  not  affected  by  the  presence 
or  absence  of  oxygen  evolved  within  the  supply 
pipe,  the  discharge  rate  can  be  determined  ac- 
curately. 

Fig.  1  is  a  diagram  showing  a  spray  system 
in  its  entirety  which  includes  an  apparatus  of  the 
invention; 

Fig.  2  is  a  block  diagram  showing  the  con- 
struction  of  the  apparatus;  and 
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the  values  of  the  output  signal  from  the  reading 
means  and  the  output  signal  from  the  setting  unit 
to  produce  an  output  signal  corresponding  to  the 
difference,  and  an  alarm  for  receiving  the  output 
signal  of  the  comparator  as  an  actuating  signal. 

internal  pressure  of  the  solution  supply  pipe  13 
results  in  a  variation  of  1  ml/min  in  the  discharge 
rate. 

Instead  of  measuring  the  discharge  rate,  the 
rate  of  flow  through  the  solution  supply  pipe  13  5 
may  be  measured.  In  this  case,  however,  accurate 
data  is  not  available  unless  the  evolution  of  oxygen 
is  precluded  within  the  solution  supply  pipe  13. 

The  signal  delivered  from  the  reading  means  of 
the  computing  unit  21  is  fed  to  a  recorder  22  w 
and/or  an  indicator  23  and  is  recorded  as  operation 
data  or  shown  as  a  flow  rate.  The  output  signal 
from  the  computing  unit  21  is  fed  also  to  a  com- 
parator  24,  which  has  another  signal  delivered  from 
a  setting  unit  25.  The  setting  unit  25  produces  a  ?5 
signal  in  accordance  with  a  value  set  for  the  re- 
quired  rate  of  discharge  from  the  nozzle  11.  The 
comparator  24  calculates  the  difference  between 
the  values  of  the  two  input  signals  and  produces  a 
signal  corre  sponding  to  the  difference.  When  the  20 
output  signal  of  the  comparator  24  represents  a 
value  other  than  zero,  the  signal  means  that  the 
current  discharge  rate  is  greater  or  smaller  than  the 
required  rate  and  is  fed  to  an  alarm  24  as  an  alarm 
actuating  signal.  25 

Claims 

1.  An  apparatus  for  determining  the  rate  of  30 
discharge  from  a  nozzle  for  spraying  an  aqueous 
solution  of  hydrogen  peroxide  comprising: 
a  pressure  sensor  for  detecting  the  internal  pres- 
sure  of  a  pipe  for  supplying  the  solution  to  the 
nozzle  under  elevated  pressure,  and  35 
means  for  determining  the  rate  of  discharge  from 
the  pressure  detected  by  the  pressure  sensor  and 
the  predetermined  relationship  of  the  discharge 
rate  of  the  nozzle  with  the  internal  pressure  of  the 
pipe.  40 

2.  An  apparatus  as  defined  in  claim  1  wherein 
the  means  for  determining  the  rate  of  discharge  is 
a  computing  unit  for  receiving  an  electric  signal 
representing  the  pressure  detected  by  the  pressure 
sensor,  and  the  computing  unit  includes  memory  45 
means  having  stored  therein  the  relationship  of  the 
discharge  rate  of  the  nozzle  with  the  internal  pres- 
sure  of  the  pipe,  and  reading  means  for  reading 
from  the  memory  means  the  discharge  rate  cor- 
responding  to  a  particular  pressure  detected  by  the  so 
sensor  to  produce  an  output  signal,  the  output 
signal  from  the  reading  means  being  fed  to  a 
recorder  and/or  an  indicator. 

3.  An  apparatus  as  defined  in  claim  2  further 
comprising  a  setting  unit  for  producing  an  output  55 
signal  corresponding  to  a  value  set  according  to 
the  required  rate  of  discharge  from  the  nozzle,  a 
comparator  for  calculating  the  difference  between 
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