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Foreword 

IS0 (the International  Organization for Standardization)  is a worldwide 
federation of national  standards bodies (IS0 member bodies) .  The work 
of preparing International  Standards is normal ly carried out through IS0 
technical  commi ttees.  Each member body interested in a subject for 
which a technical  commi ttee has been establ ished has the right to be 
represented on  that commi ttee.  International  organizations,  governmental  
and nongovernmental ,  in  l iaison wi th  ISO,  also take part in the work.  IS0 
col laborates closely wi th  the International  Electrotechnical  Commission  
(IEC)  on  al l  matters of electrotechnical  standardization.  

Draft International  Standards adopted by the technical  commi ttees are 
ci rculated to the member bodies for voting.  Publ ication as an  International  
Standard requi res approval  by at least 75 % of the member bodies casting 
a vote.  

International  Standard IS0 61 82-4 was prepared by Technical  Commi ttee 
ISO/TC 21 ,  Equipment for fi re protection and fi re fighting,  Sub-Commi ttee 
SC 5,  Fixed fi re extinguishing systems.  

IS0 61 82 consists of the fol lowing parts,  under the general  ti tle Fi re pro-  
tection -  Automatic sprinkler systems:  

-  Part 1 :  Requi rements and test methods for sprinklers 

-  Part 2:  Requi rements and test methods for wet alarm valves,  retard 
chambers and water motor a/arms 

-  Part 3:  Requi rements and test methods for dry pipe valves 

-  Part 4:  Requi rements and test methods for quick-opening devices 

-  Part 5:  Requi rements and test methods for deluge valves 

.  .  .  
I l l  
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Introduction 

IS0 61 82 comprises several  parts prepared by ISO/TC 21  covering com-  
ponents for automatic sprinklers systems.  

IS0 61 82 is i ncluded in a series of International  Standards planned to 
cover:  

-  carbon dioxide systems (IS0 61 83) ;  

-  explosion suppression systems (IS.0 61 84) ;  

-  foam systems (IS0 7076) .  

iv 
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Fi re protection -  Automatic sprinkler systems -  

Part 4:  
Requi rements and  test methods for quick-opening devices 

1  scope 

This part of IS0 61 82 speci fies the performance and 
testing requi rements for quick-opening devices used 
wi th dry pipe valves in fi re protection systems to 
hasten the operation of the valves when  one or more 
sprinklers operate.  The quick-opening devices include 
accelerators and exhausters for use wi th  speci fic dry 
pipe valves.  

Al l  pressure data in this part of IS0 61 82 are given as 
gauge pressure in bar”.  

2 Normative references 

The fol lowing standards contain provisions which,  
through reference in  this text,  consti tute provisions 
of this part of IS0 61 82.  At the time of publ ication,  the 
edi tions indicated were val id.  Al l  standards are subject 
to revision,  and parties to agreements based on  this 
part of IS0 61 82 are encouraged to investigate the 
possibi l i ty of applying the most recent edi tions of the 
standards indicated below.  Members of IEC and IS0 
maintain registers of currently val id International  
Standards.  

IS0 7-l  :  1 982,  Pipe threads where pressure-tight 
joints are made on  the threads -  Part I :  Designation,  
dimensions and tolerances.  

IS0 37:1 977,  Rubber,  vulcanized -  Determination of 
tensi le stress-s train properties.  

IS0 49:1 983,  Mal leable cast i ron fi ttings threaded to 
IS0 7/l .  

IS0 1 88:1 982,  Rubber,  vulcanized -  Accelerated 
ageing or hea t-resistance tests.  

1 )  1  bar = IO5 Pa = 0, l  MPa 

IS0 898-l  :  1 988,  Mechanical  properties of fasteners 
-  Parr 1 :  Bol ts,  screws and studs.  

IS0 898-2:1 992,  
-  Part 2:  Nuts 
Coarse thread.  

Mechanical  properties of fasteners 
wi th  speci fied proof l oad values -  

IS0 61 82-l  : 1 993,  Fi re protection -  Automatic sprin-  
kler systems -  Part 7:  Requi rements and test meth-  
ods for sprinklers.  

3 Defini tions 

For the purposes of this part of IS0 61 82,  the fol low- 
ing defini tions apply.  

3. 1  accelerator:  Quick-opening device which has-  
tens the operation of a dry pipe valve using mechan-  
ical  means other than by reducing instal lation 
pipework pressure.  

3.2 anti flooding device:  Device i ntended to prohibi t 
excessive water or other foreign matter from entering 
any relevant part or parts of the quick-opening device 
where this might prevent subseqhent operation.  

3.3 corrosion-resistant material :  
resistari t materials shal l  be ei ther:  

Corrosion-  

-  bronze,  brass,  Monel  metal  or austeni tic stainless 
steel ,  or equivalent;  or 

-  plastics conforming wi th  the requi rements of 4.6.  

3.4 exhauster:  Quick-opening device intended to 
discharge dry pipe system air di rectly to atmosphere 
to reduce valve trip time.  
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3.5 rated working pressure:  Maximum service 
pressure at which a quick-opening device is i ntended 
to operate.  

3.6 service pressure:  Static water pressure at the 
inlet to a dry pipe valve when  the quick-opening de-  
vice and the dry pipe valve are in the ready condi tion.  

3.7 quick-opening device:  Accelerator or exhauster 
as defined in 3. 1  and 3.4 respectively.  

3.8 holding chamber:  Chamber pressurized wi th  
system air pressure which actuates a quick-opening 
device upon a sufficient rate of loss of system air 
pressure.  

4 Requi rements 

4. 1  Rated working pressures 

When in the adjustment or operating condi tion,  al l  
i nternal  components of a quick-opening device and an  
anti flooding device i ntended to retain system air 
pressure shal l  wi thstand a pneumatic pressure of 
7 bar for 1  min  wi thout l eakage when  tested in  ac-  
cordance wi th  6.4.  

4.2 Strength  and l eakage test 

4.3.3 I f non-metal l i c materials,  other than gaskets 
and pipe seals,  or metals wi th  a mel ting point of less 
than 800 “C (other than for pipe jointing purposes)  are 
used in the construction of the body of quick-opening 
devices and/or anti flooding devices,  wi th  a connection 
to the dry pipe valve or system pipework in excess 
of 20 mm internal  diameter,  the assembled device 
shal l  be subjected to a fi re exposure test in  accord-  
ance wi th  6.9.  Leakage of water from the device(s)  
shal l  not exceed comparable flow through a 20 mm 
diameter opening.  

4.4 Bodies and covers 

4.4.1  Quick-opening device bodies and covers shal l  
be made of a material  having a corrosion resistance 
at least equivalent to cast i ron.  

4.4.2 The dimension of al l  connections shal l  conform 
to IS0 International  Standards where these exist.  
Where this is not appropriate,  national  standards may 
be used.  

4.4.3 The normal  design load of any fastener,  neg-  
lecting the force requi red to compress the gasket,  
shal l  not exceed the minimum tensi le strength speci -  
fied in IS0 898-l  and IS0 898-2,  when  the valve is 
pressurized to 4 times the rated working pressure.  
The area of appl ication of pressure shal l  be calculated 
as fol lows:  

Al l  parts of a quick-opening device and an  anti flooding 
device subject to working pressures shal l  wi thstand 
a hydrostatic pressure of twice the rated working 
pressure for 5 min,  wi thout evidence of l eakage or 
permanent distortion when  tested in accordance wi th  
6.5.  

a)  i f a ful l  face gasket is used,  the area of force ap-  
pl ication is that extending out to a l ine defined by 
the inner edge of the bol ts;  

b)  i f an  “0’ ‘-ring seal  or ring gasket is used,  the area 
of force appl ication is that extending out to the 
centrel ine of the “Off-ring or gasket.  

4.3 Materials 

4.3. 1  Al l  materials shal l  be sui table for thei r i ntended 
appl ication as determined in accordance wi th  6.2 to 
6.5 and 6.9.  

4.5 Components 

4.5. 1  Where practicable,  the design of any compo-  
nent which can be normal ly di sassembled during ser-  
vicing should be such that i t cannot be reassembled 
wrongly.  I t should be possible to di sassemble al l  parts 
i ntended for field replacement using only tools 
normal ly employed by the trade.  

4.3.2 The sui tabi l i ty of non-metal l i c parts,  excluding 
gaskets and seals,  shal l  be evaluated on  the basis of 

-  resistance to deterioration due to ageing;  

-  water absorption;  and 

-  physical  deterioration associated wi th  the above 
condi tions.  

in accordance wi th 6.3. 1  to 6.3.3.  A device wi th  
components aged in accordance wi th  6.3. 1  to 6.3.3 
shal l  be capable of demonstrating performance when  
subjected to the appropriate test in clause 6 for that 
component.  

4.5.2 Springs and diaphragms shal l  not fracture or 
rupture during 5 000 and 1  000 cycles of normal  op-  
eration respectively,  when  tested in accordance wi th  
6.2.  

4.5.3 There shal l  be no sign,  on  visual  examination,  
of damage to the seal ing elements of the device after 
testing for the operational  requi rements of 4. 1 0.  

4.5.4 Press fi t bushings shal l  conform to the appro-  
priate requi rements of IS0 49.  
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4.5.5 Where rotation or sl iding motion is requi red,  
the part and i ts bearing shal l  be made of corrosion-  
resistant material .  

4.5.6 Any non-reinforced elastomer seal ing element,  
other than gaskets,  shal l  have the fol lowing properties 
when  tested in accordance wi th  6.3.3 and the appro-  
priate clauses of IS0 37:  

a)  maximum set of 5 mm when 25 mm tong marks 
are stretched to 75 mm,  held for 2 min,  and 
measured 2 min  after release;  and 

b)  ei ther:  

1 )  minimum tensi le strength 1 00 bar (1 0 MPa)  
and minimum ul timate elongation 300 % 
(25 mm to 1 00 mm) ,  or 

2)  minimum tensi le strength 1 50 bar (1 5 MPa)  
and minimum ul timate elongation 200 % 
(25 mm to 75 mm) ,  

and after exposure to oxygen for 96h  at 

(70 -t 1 ,5)  “C and 20 bar (2,0 MPa) ,  

c)  the tensi le strength and ul timate elongation shal l  
not be less than 70 % of the corresponding prop-  
erties of specimens which have not been  heated 
in oxygen,  and change in hardness shal l  not be 
greater than 5 type A durometer uni ts;  

and after immersion in disti l led water at 
(97,5 f 2,5)  “C for 70 h,  

d)  the tensi le strength and ul timate elongation shal l  
not be less than 70 % of the corresponding prop-  
erties of specimens which have not been heated 
in water and the change of volume of the speci -  
mens shal l  not be greater than 20 %.  

4.5.7 A reinforced elastomeric seal ing element (of 
clapper,  clapper assembly or seat seal )  shal l  be capa-  
ble of being flexed wi thout cracking or breaking and 
shal l  have a change in volumetric expansion not 
greater than 20 % when  tested in accordance wi th 
6.3.3.  

4.6 Non-metal l i c components (excluding 
gaskets and seals)  

4.6. 1  After ageing of i ts non-metal l i c parts as de-  
scribed in 6.3. 1  and 6.3.2,  a quick-opening device shal l  
meet the requi rements of 4.9 when  tested in accord-  
ance wi th 6.5 and 6.6.  

Separate samples shal l  be used when  testing in ac-  
cordance wi th 6.3. 1  and 6.3.2.  

4.6.2 There shal l  be no warping,  creep or other signs 
of deterioration which may preclude the proper oper-  
ation of the device.  There shal l  be no cracking of any 
component.  

4.7 Clearances 

Clearances shal l  be provided between moving parts 
and between stationary and moving parts so that 
corrosion or deposi ts of foreign matter wi thin an  as-  
sembly wi l l  not render a quick-opening device slug-  
gish or i noperative.  

4.8 Protection of ori fices 

Ori fices shal l  be protected from clogging and,  when  
tested in accordance wi th  6.7,  debris shal l  not pass 
through any anti flooding device,  i f provided.  

4.9 Gauge connection  

A connection shal l  be provided to the upper chamber 
(holding chamber)  of a quick-opening device for a 
sui table pressure gauge which wi l l  faci l i tate the de-  
tection of a clogged pressure-equal izing ori fice.  

4. 1 0 Operation  

A quick-opening device shal l  operate a speci fic dry 
pipe valve when  the rate of system ai r pressure drop 
exceeds a speci fic rate as a resul t of the operation of 
one or more sprinklers,  at al l  water supply pressures 
from 1 ,4 bar to the maximum working pressure,  
therefore hastening the operating time of the dry pipe 
valve as veri fied by testing in accordance wi th  6.6.  

4. 1 1  Maintainabi l i ty 

A quick-opening device (and i ts associated anti flood- 
i ng component,  i f provided)  shal l  be designed to per-  
mi t cleaning and maintenance wi thout the use of 
special  tools which shal l  be demonstrated by testing 
in accordance wi th 6.7.  

4. 1 2 Equi l ibri um time 

I t shal l  be establ ished that the device does not exceed 
the cri teria speci fied in 6.8.  

5 Production  testing and qual i ty control  

I t shal l  be the responsibi l i ty of the manufacturer to 
implement a qual i ty control  programme to ensure that 
his production continuously meets the requi rements 
of this part of IS0 61 82 in the same manner as the 
original ly tested samples.  

Every quick-opening device manufactured shal l  pass 
an  aerostatic test at a minimum of 3,5 bar.  
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Every quick-opening device manufactured shal l  pass 
a test of operation which veri fies correct function wi th  
the resul ts recorded against each quick-opening de-  
vice serial  number.  

6 Performance tests 

6. 1  General  

Representative samples of each quick-opening device 
shal l  be subjected to the tests described in these re-  
qui rements.  

6.2 Metal l i c materials,  components 

See 4.5.2.  

Subject samples of a spring and a diaphragm em-  
ployed in a quick-opening device to 5 000 and 1  000 
cycles respectively of normal  operation.  The tests 
shal l  be conducted at a rate not exceeding 6 cycles 
per min.  

6.3 Non-metal l i c components 

6.3. 1  Ai r-oven ageing for non-metal l i c 
components (excluding gaskets and seals)  

See 4.6.  

Age four samples of each component in an  ai r oven 
at (1 20 f 2)  “C for 1 80 days.  Support the compo-  
nents so that they do not touch each other or the 
sides of the oven.  Remove the samples from the 
oven and al low to cool  in ai r at (23 f 2)  “C and rela-  
tive humidi ty (50 f 5)  % for not less than 24 h  before 
carrying out any test,  measurement or examination.  

I f a material  cannot wi thstand the temperature indi -  
cated wi thout excessive softening,  distortion or dete-  
rioration,  carry out an  ai r-oven ageing test at a l ower 
temperature (but not less than 70 “C)  for a longer pe-  
riod of time.  Calculate the duration of exposure D,  in  
days,  from 

D =  737 000 eso*o6g 3  

where t is the test temperature,  in degrees Celsius.  

NOTE 1  This equation is based on  the 1 0 “C rule,  i .e.  for 
every 1 0 “C rise,  the rate of a chemical  reaction is approxi -  
mately doubled.  When  appl ied to plastic ageing,  i t is as-  
sumed that the l i fe at a temperature,  t,  in  degrees Celsius,  
is hal f the l i fe at (t-  1 0) .  in degrees Celsius.  

Examine the component for cracking and warping,  
creep or other signs of deterioration which can pre-  
clude the proper operation of the device.  

6.3.2 Warm water ageing  for non-metal l i c 
components (excluding gaskets and seals)  

See 4.6.  

Immerse four samples of each component in tap wa-  
ter at (87 f 2)  “C for 1 80 days.  For parts which are 
occasional ly exposed to water when  the device oper-  
ates,  the test shal l  be conducted for a duration of only 
1 4 days.  Remove from the water and al low to cool  to 
room temperature for examination.  

I f a material  cannot wi thstand the temperature indi -  
cated wi thout excessive softening,  distortion or dete-  
rioration,  carry out a water ageing test at a l ower 
temperature (but not less than 70 “C)  for a longer pe-  
riod of time.  Calculate the duration of exposure D,  in 
days,  from:  

D = 74 857 emovosg 3r 

where t is the test temperature,  in degrees Celsius.  

NOTE 2 See note 1 .  

Examine the component for cracking and warping,  
creep or other signs of deterioration which may pre-  
clude the proper operation of the device.  

6.3.3 Elastomeric seal ing element tests 

6.3.3. 1  Reinforced elastomeric seal ing element 
test 

See 4.5.7.  

Measure the volume of 1 2 reinforced elastomer seal -  
ing ‘elements and identi fy each sample.  Expose six 
samples to an  atmosphere of oxygen at a pressure 
of 20 bar for 96 h  at 70 “C.  Submerge the remaining 
six samples in boi l ing disti l led water for 70 h;  remove 
the samples and al low to cool  to room temperature.  
Measure the volume of each sample before bending 
each through an  arc of 1 80” three times.  

6.3.3.2 Non-reinforced elastomeric seal ing 
element test 

See 4.5.6.  

Prepare 1 6 test specimens in accordance wi th  
IS0 37.  Use four to satisfy the test requi rements in  
ei ther 4.5.6 b)  1 )  or 4.5.6 b)  2)  and four to satisfy each 
of the test requi rements in 4.5.6 a) ,  4.5.6 c)  and 4.5.6 

d) .  

6.4 Pneumatic static pressure 

The quick-opening device shal l  have al l  external  parts 
blanked off,  except one which wi l l  enable the whole 
device to be pressurized pneumatical ly at 7 bar for 
1  min.  The device shal l  be assessed in accordance 
wi th  4. 1 .  

4 



6.5 Leakage and deformation  test 

There shal l  be a connection for hydrostatical ly pres-  
surizing the downstream connection and a means of 
venting the ai r and pressurizing fluid.  The device shal l  
be hydrostatical ly pressurized internal ly to twice the 
rated working pressure,  but not less than 24 bar for 
a period of 5 min.  The device shal l  be assessed in 
accordance wi th 4.2.  

6.6 Operational  tests 

The tests are to be conducted wi th  water pressures 
of 1 ,4 bar,  3  bar and then further i ncrements of 3  bar 
unti l  the rated working pressure is reached.  Ini tial  ai r 
pressure in each test is to be set at a value of 
1 .4 bar plus one fi fth of the ini tial  water pressure or 
the manufacturers recommended ai r pressure which-  
ever is the higher.  In  no case,  however,  shal l  the ini tial  
ai r pressure exceed water pressure.  At each pressure 
i ncrement,  release ai r from the system piping in ac-  
cordance wi th  the decay curve of figure 1 .  The ai r 
pressure tank uti l ized shal l  have a capaci ty of at least 
1  000 I .  The time between the start of ai r release and 
the opening of the dry pipe valve shal l  not exceed 
30 s.  

NOTES 

3 An  ori fice wi th  a K factor of 80  i n  combination  wi th  a 
6 000 I  capaci ty ai r pressure tank wi l l  produce a curve 
equivalent to fi gure 1 .  For K factor,  see IS0 61 82-I .  

4 
I  1  I  

-No operotion  al l owed 
when  pressure 

-Operati on  al l owed 

aerati on  requi red 

4 I f the dty pipe valve does not trip before 1  bar ai r 
pressure in the 1 .4 bar tests,  then the time between 
reaching  1  bar ai r pressure and the tripping of the dry pipe 
shal l  not exceed 5 s.  

6.7 Clogging test 

Repeat each test four times.  In  al l  tests,  debris shal l  
not pass through the anti flooding device,  i f provided.  
I f an  anti flooding device is provided,  the quick-opening 
device shal l  not be cleaned or adjusted between 
tests.  I t shal l  be permi tted to remove debris from the 
entrance to the anti flooding device between tests or,  
i f no anti flooding device is provided,  from the quick-  
opening device.  

Place 3 cm3 of organic matter,  such as sunflower 
seeds of approximate dimensions 1 3 mm long by 
8 mm wide at the large end by 5 mm thick,  in the 
piping of a quick-opening device to simulate loosened 
debris making i ts way through the system during op-  
eration of the dry pipe valve at 7 bar water pressure.  

Repeat above tests using 6 cm3 of wooden toothpick 
segments.  The segments shal l  be made by cutting a 
standard round pointed toothpick,  approximately 
3  mm in diameter,  into approximately 3 mm lengths.  

20 40 60 80 1 00 1 20 1 40 1 60 1 80 200 220 240 

Time (s)  -  

Figure 1  
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6.8 Equi l ibrium time test 

Subject a quick-opening device and anti flooding de-  
vice,  i f separate,  having a restricted ori fice and holding 
chamber,  to a constant ai r pressure of 3.5 bar.  After 
3,5 bar ai r is admi tted to the inlet of the test sample,  
the time to establ ish a pressure of 2  bar in the 
pressure holding chamber shal l  not exceed 3 
See 4. 1 2.  

6.9 Fi re exposure test 

Mount the quick-opening device wi th  fi ttings 

min.  

and 
seals,  etc.  but wi th  the body openings sealed and the 
device primed wi th  water as i f i t were in an  operating 
condi tion.  

Posi tion a fi re tray,  of surface area not less than 
1  m2,  central ly beneath  the device.  Place a sufficient 
volume of a sui table fuel  in the tray to give an  average 
ai r temperature of between 800 “C and 900 “C around 
the device for a period of 1 5 min  after the tempera-  
ture of 800 “C is reached.  

Measure the temperature wi th  a thermocouple pos-  
i tioned IO mm from the surface of the device.  

Igni te , the fuel  and,  after 1 5 min.  remove the fi re tray 
or extinguish the fi re.  Cool  the device by immersing 
in water.  

Check that the assembly operates freely and ful ly and 
ISS~ the device to an  internal  hydrostatic pressure of 
tti i  the working pressure.  

Gaskets and seals may be replaced.  

7 Marking  

7.1  Each quick-opening device and anti flooding de-  
vice,  i f separate shal l  be marked wi th:  

a)  the name or trademark of the manufacturer or 
vendor;  

b)  

cl  

d)  

e)  

the distinctive model  number,  catalogue desig-  
nation or the equivalent;  

the rated working pressure;  

the di rection of flow indicated by an  arrow or the 
words “inlet” and “outlet”;  

the serial  number or year of manufacture;  devices 
produced in the last three months of a calendar 
year may be marked wi th  the fol lowing year as the 
date of manufacture.  Devices produced in the fi rst 
six months of a calendar year may be marked wi th  
the previous year as the date of manufacture.  

7.2 The markings requi red in 7. 1  shal l  be i ncluded 
on  the device in the form of letters and figures at least 
4,8 mm high and preferably cast or pressed.  

7.3 I f a manufcturer produces quick-opening devices 
and anti flooding devices,  i f separate,  at more than one 
factory,  each device shal l  have a distinctive marking 
by which the product may be identi fied as the product 
of a particular factory.  

8 Instruction charts and trim 

8. 1  Instructions shal l  be suppl ied wi th  each device.  
The instructions shal l  i nclude an  i l lustration showing 
the valve trim and cross-section assembly views to 
explain operation.  

8.2 The instruction shal l  i nclude recommendations 
for care and maintenance and shal l  detai l  the method 
for setting the device and cleaning of any debris.  

8.3 Provisions shal l  be made in the quick-opening 
device trim for isolating the device in order that re-  
pai rs can be made wi thout el iminating sprinkler sys-  
tem protection.  
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