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Foreword
In order to ensure a product of good quality and to enhance the reliability of the air admittance
valves,we hereby establish the standard.
The revision of the specification is based on requirements, test methods and evaluation of conformi-
ty as laid out according to the European Standard EN 12380.2002 Air admittance valves for drainage
systems.
In consideration of the need for the development of air admittance valve technology within China, the
structure of the product are not specified in the standard and is only suitable for use in the gravita-
tional type for air proofing of the product.
Article Nos. 5. 8 and 5. 9 are mandatory while the others are recommendations.

Annex A,B,C,D are criterions and Annex E contains reference information only.

The standard was proposed by the Research Institute of Standards & Norms at the Ministry of Con-
struction, PRC,

The standard has been given by the Ministry of Construction to the Drainage Department Technical
Standard and Norms Committee for verification,

The standard is edited by Beijing Goldtide Building Materials Co. Ltd; Beijing Institute of Civil Engi-
neering and Architecture; Associated editor: Studor (China) Ltd.

Editors: Yu Fei,Wu Jun Qi,Cheng Yong Xiang.
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Air admittance valves for building drainage systems

1 Scope

This standard prescribes classification. requirements. test methods. evaluation, symbol. packaging.,
transportation and storage for air admittance valves to be used in drainage system installed inside
buildings. The standard is suitable for valves within working range of pressure below 10 000 Pa posi-
tive pressure and temperature from —20C to +60C. For chemical. laboratory and all other special
application valves can refer to this standard for implementation.

2 Normative references

This standard incorporates by dated or under reference. provisions from other publications. these
normative references are used cited at the appropriate places in the text,and the publications are lis-
ted hereafter.

For dated references.the afterwards revision (not including corrigendum) or the revised edition are
not applicable to this standard. However, the agreement within all professional institutions are en-
couraged that the latest version of these documents can or cannot apply to the standard. For undated
references. the latest edition of the publication referred to applies.

GB/T 700 Carbon structural steels

GB/T 3190 Wrought aluminium and aluminium alloys— Chemical composition limits

GB/T 351 Rubber. vulcanized and thermoplastic - The test method of resistance to direct
natural weathering

GB/T 5836.2 Unplasticized polyvinyl chloride fittings for drainage in buildings

GB/T 7306.1 Pipe threads with 55 degree thread angle where pressure-tight joints are made on the
threads—Part 1. Parallel internal and taper external threads

GB/T 7306.2 Pipe threads with 55 degree thread angle where pressure-tight joints are made on the
threads—Part 2: Taper internal and external threads

GB/T 8802 Thermoplastic pipes and fitting—Determination of vicat softening temperature

GB/T 8803 Injection-moulded unplasticized poly (vinyl chioride) (PVC-U).chlorinated poly ( vinyl
chloride) (PVC-C).acrylonitrile butadiene-styrene ( ABS) and acrylonitrile-styrene-acrylester { ASA)
fittings—Hot oven test method

GB/T 14162--1993 Sampling procedures and tables for product quality audit { Apply to inspection
by attributes for nonconformities per hundred units)

GB/T 15266 Rubber, vulcanized--Determination of low-temperature brittlenenss ( multiple test
piece method)

CJ/T 177—2002 Work coupling type cast iron pipe and fittings for building drainage

HG/T 3091 —2000 Rubber seals—Joint rings for water supply.drainage and sewerage pipelines—
17
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Specification for materials
EN 12380.2002 Air admittance valves for drainage systems—requirements, test method and evalua-
tion of conformity by European Committee For Standardization

3 Terms and definitions
3.1 Terms

3 %1

Air admittance valve

AAV

Only allowing air enter into the drainage systems as one way valve.

3.1.2
Determined airflow capacity
Lowest flow rate of an air admittance valve while producing a pressure of ( — 250+ 10)Pa at the ma-

nometer tapping.
3.1.3

Opening pressure
Value of the pressure at the instant of opening of the air admittance valve.

3.1.4

Air tightness

The ability of air admittance valve can withstand positive air pressure in a specified time.
3.1.5

Connector
The joining device installed between air admittance valve and drainage pipe.

3.2 Symbols

The symbols for air admittance valve used in this standard.

NOTE 1. the arrows designate the direction of airflow.
NOTE 2. adoption of the international common symbol.

4 Classification

Air admittance valves are classified according to their installed location: stack pipe system and
18
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branch pipe system.

Air admittance valves are classified according to their material properties: metal and thermo plastic.

5 Requirements
5.1 Environment requirement

Air admittance valves are design for use within a temperature range between —20T to +80C.ina
non-greasy environment.

5.2 Material requirement

5.2. 1 Materials used to manufacture the body of air admittance valve are made according to
GB/T 8802,GB/T 8803 standard of thermoplastic materials, and GB/T 3180.GB/T 15256 for metal
standards.

6.2.2 Ethylene-propylene-non-conjugated diene rubber ( EPDM).neoprene and silicone rubber or

any other better performing materials are recommended as materials for the airtight membrane in the
air admittance valve, Perforrmances of materials are subject to GB/T 3511 and GB/ T 15256 standards.

5.2.3 The manufacture must provide proof of chemical resistance for body and membrane on air
admittance valve if it is to be used in corrosive environment (chemical application. laboratory etc. ).

5.2.4 The manufacturer must provide proff of anti-anti-ultraviolet.anti-aging and instruction of
body surface protection when air admittance valve are used outdoor under direct sunlight.

5.3 Connector

5. 3.1 Airadmittance valve may be connected with thread . rubber sealed.or clamp etc with its con-
nector. Direct or indirect permanent joints are not permitted,

5.3.2 An assembly of an air admittance valve fitted to a pipe.in accordance with the manufactur-
er’s instructions, shall be airtight when tested according to the air tightness test (Annex B).

5.3.3 The connection of connector and drainage pipe should be not affect the operating perform-
ance of air admittance valve. Connectors are subject to the standards of GB/T 5836-2,GB/T 7306-1.
GB/T 7306-2 and CJ/T 177.

5 3.4 Installation of connector should be fixed air admittance valve within 5 vertically.

5.4 Color

Color of air admittance valve to be agreed between the manufacturer and buyer,
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5.5 Appearance

6.5.1 The appearance of air admittance valve should be smooth and does not have any sharp ed-
ges. air-bubble, breach, crack. desquamation, speckle. pit, uneven luster. lines of decomposition
change, dehiscence, etc. Seam of edges should be matched between sub-assemblies. The gate of in-
jection should be flat and have no cracks.

5.5.2 The screening of air admittance valve should provide maximum restriction for external sub-
stance or materials. Optional accessory is required for product without this function.

5.6 Internal structure

5.6.1 The internal structure of the air admittance valve should be smooth and does not have any
sharp edges,air-bubble, breach, crack. desquamation. speckle, pit. uneven luster. lines of decomposi-
tion change,dehiscence, etc, Seam of edges should be matched between sub-assemblies. The gate of
injection to be flatted and have no cracks.

5.6.2 The internal structure is designed to ensure condensed water is flowed back into drainage
system.

5.7 Drop test

AAV should undergo the drop test according to Annex A. the performance of the valve shall not be
affected or be distorted or crack in any way.

5.8 Air tightness test (mandatory’

Air tightness test for air admittance valve should be undertaken at 30 Pa,500 Pa and 10 000 Pa under
positive pressure according to annex B. the pressure recorded after 5 min shall not be less than 90%
of the initial recorded pressure.

5.9 Endurance and temperature test (mandatory)

When the test according to Appendix C has been completed under room temperature and high tem-
perature conditions.the air admittance valve should conform to the specifications as stated in Annex
B. After the freezing test.the air admittance valve should conform to the requirements stated in An-

nex C. 2, 3.
5.10 Opening characteristic and air flow capacity test

The opening pressure shall be measured between 0 Pa and — 150 Pa, Airflow capacity test shall be
measured when pressure is — 250 Pat 10 Pa according to annex D. 3 requirement. Airflow capacity is

designated to be not less than table 1 and table 2.
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Table 1 Air admittance valve for stack pipes

Nominal Pipe Size/mm | Minimum air flow capacity/(L/s)
50 4
75 16
80 22
r 110 | 32

Table 2 Air admittance valve for branch pipes

Minimum air flow capacity "(L/s)
Mominal Pipe Size/mm = ~ e
' 50% Sufficiency 75% Sufficiency or more

32 0. 60 | 1.2

) e B 0.75 T E
50 0.75 _ s
75 3.00 6.0

%0 34 6.8 =
110 3.75 ) 1 7.5

6 Testing Methods

6.1 testing temperature

Testing shall be carried out in the natural environment at a temperature range of 15T — 30C. The
temperature requirement should be followed where specified.

6.2 testing content
6.2.1 Material

The manufacturer should provide the required technical specification. Thermoplastic shall be tested
according to the relevant requirement (see 5. 2).

6.2.2 Connector

Where internal connectors are used,the rubber seal connection shall be inspected and free from any
deformity and fittings with air admittance valve;clamp connector shall be made from stainless steel
and inspection of airproof shall be checked. Thread connection shall be inspected according to
GB/T 7306-1,GB/T 7306-2 standard (see 5. 3),

6.2.3 Appearance

The appearance shall be inspected by visual observation according to requirements (see 5. 5).
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A air admittance valve with thread connection shall be inspected according to GB/T 7306-1,
GB/T 7306-2 (see 5. 3) where a measuring device shall measure two outside diameters at the middie
of the thread that are perpendicular to each other.with an accuracy 0. 01 mm.

6.2.4 Intemal structure
Internal structures are inspected with illumination according to requirement (see 5. 6).

6.3 Air admittance valve tests shall be carried out according to the following order after it has
been installed according to manufacture’s instructions.

1} Drop test (criteria annex A):

2) air tightness test at pressure 30 Pa,500 Pa and 10 000 Pa (criteria annex B):
3) Endurance and temperature test (criteria annex C)

4) Opening characteristic and airflow capacity test {(criteria annex D).

Accuracy of testing equipment is designated to be according to this standard.

7 Evaluation of Conformity

Compliance of an air admittance valve is checked using factory and type inspection.

7.1 Sampling

7.1.1 Class

Quality index shall be applied within standard GB/T 14162 according to the failure per 100 unites of

air admittance valves with identical material. formula. technology and specification. Grade A and
grade B are unqualified.

7.1.2 Unqualified grade A

Eight samples are extracted stochastically at the inspection level is | with inspection quality p. is
0. 65. Unqualified number of samples is less than 1.

Eight samples are tested according to annex A and annex B. one samples to be randomly chosen to be
tested according to annex C. Three samples are chosen for test according to annex D, including the
one undertake the annex C test.

7.1.3 Unqualified grade B
Eight samples are extracted stochastically at inspection level is |l with inspection quality p, is 4. 0.

Unqualified number of samples is less than 2.
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Appearance, internal structure and connector shall be tested. One sample is chosen randomly to be
tested according to the thermo plastic standard.

7.2 Factory production control

7.2.1 The approval quality shall not be larger than table B. 1. 2 of quality index and 8. 1. 3 of inspec-
tion index in standard GB/T 14162—1993.

7.2.2 Inspection requirement and methods for factory production control see table 3.

Table 3 Reguirement and methods for factory production contral

Chapter in this standard
inspection subjact -
Requirement Method
Appearance Inspection Observation
Internal structure 5.6 Hlumination
Connector 53 6.2 2
Ajr tightness test 5.8 Annex B
Opening characteristic and
'H_’ e _ 5.10 Annex D
airflow capacity test

7.2.3 The product shall be inspected and approved by qualified inspectors at the enterprise’s qual-
ity control department before delivery.

7.3 Type inspection

7.3.1  Type inspection shall be carried out at |east one time per year. It shall be tested in one of the

following situations.

a) Appraisal of new product during trial manufacturing;

b) Valves to be remanufactured which has been suspended more than one year;

¢) Quality of valve shall be affected by major modification in terms of structure,material and manu-
facturing technology;

d) Large different between production test and previous type test;

e) MNecessary is required by the national quality contral organization.

7.3.2 Eight samples shall be inspected for type test after they have passed factory production con-

troi.

7.3.3 Inspection requirement and methods for type test see table 4,
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Table 4 Requirement and methods for type inspection

! Chapter in this standard

Inspection subject ‘I- -—— — - 1
Requirement Method

: .
Factory production control ! Table 3 Table 3
oven test Thermo plastic GB 8803
Vika soft temp test . Thermo plastic GB 8803
Drop test 5.7 | Annax A
Endurance and temperature test 5.9 Annex C

7.3.4 Determination: when one or moare of the samples during inspection do not pass the guality
requirement of grade A or Grade B.a double quantity of samples should be selected and tested a sec-

ond time. The products shall be deemed disqualified when 1t fails the re-examination,
8 Symbol,labeling,marking and manual of instructions

8.1 Symbol,labeling

Every air admittance valve is designated to be marked the following information:

1) Product name.logo and barcode identification;

23 Serial number of this standard and logo of the inspection organization;

3) Manufacturer name.detail address. contact information and manufacture of origin:
4) Air flow capacity.nominal pipe size DN.range of use and operating temperature;
5) Date of manufacture,

B.2 Marking

Product shall be marked with warning of symbol or instruction,

8.3 Manual of instructions

An instruction manual accompanies each pack of air admittance valve. Drainage connection and instal-

lation sketch shall be provided in the instruction manual with the following information.

1) Easily accessible,safe location and avoid a heavy greasy environment;
2} Vertical installation required:
3) Good circulation of fresh air;

4) When installing on a horizontal drainage pipe.the distance between the pipes and valve should
be at least 100 mm;when installing on stack pipes.the minimum distance in between should be

at least 150 mm:

5) Air admittance valve shall be installed after the drainage systems have been tested;

6} Life time.
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9 Packaging, transportation and storage

9.1 Packaging

Each air admittance valve shall be packed in individual packaging boxes,with the appropriate temper-
ature insulation protection. Each box should not be more than 25 kg and each product with different
sizes should be packed separately. There should be no loose packing.

9.2 Transportation

Air admittance valves shall not be subject to external force, thrown and weighted by heavy objects
during loading,unloading and transportation,

9.3 Storage

The air admittance valves should not be stored unprotected in open air. Storage floor shall be level
off.well-ventilated and protected from direct sunlight, minimum 1 m from and minimum 1 m from
heat source. Piles up are in good order,
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Annex A
{Normative)
Drop test

A.1 procedure

valves with removable insulation shall be tested without the insulation in position. The test shall be
carried out as follows over a concrete surface as shown in figure A. 1.

a) ensure that the surface is clean;

b} hold the air admittance valve with its lowest point 1'§* m above the concrete surface.in arian-
tation 1 (upside down};

c) release the air admittance valve;

d) pick up valve.change to orientation 2 (top uppermost) and drop;

e) pick up valve,change to orientation 3 (sideways) and drop.

i N

+

1 m

79~

| 2 3
1 Orientation 1:
2-—Orientation 2;
3—0Orientation 3.

Figure A.1 Drop test;Height and valve orientation

A.2 Criteria

The valve shall show no signs of deformation or breakage which may effect the functioning.
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Annex B
(Normative)
Air tightness test

B.1 Apparatus

The test apparatus shall consist of;

a) an insulated pipe of appropriated diameter to suit air admittance valve size.with a length of 2. 5
times of diameter in mm,which shall be sealed at the base (see Figure B. 1)

b) an air inlet valve.connected to the pipe;

c) a pump:

d) a manometer (with 0.5 Pa accuracy)

e) a suitable clamp may be required to restrain push-fit valves during testing.

1 Insulation;
2— Adjustable clamp;
3—air admittance valve;
4 - Manometer;
5—Air inlet valve;
B Fump;
7 drainage pipe.
Figure B. 1 Air tightness test apparatus

B.2 Procedure
The procedure shall be carried out as follows:
a) with a plug (according to GB/T 5836. 2) fitted check that the test apparatus.shown in Figure B.

is airtight when subject to pressure 10 000 %, Pa for at least 5 min:
b} remove the plug and fit the air admittance valve as the manufacture’s instructions:
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¢) open the air inlet valve and slowly raise the pressure to 30", Pa. Close the air inlet valve and re-
cord the initial pressure;

d) record the internal pressure after 5 min;

g) if the pressure is less than 90% of the initial valve, measured with an accuracy of £ 0.5 Pa,
check the apparatus is still airtight. If a leak is detected in the apparatus,rectify and repeat from
c).d);

f) open the air inlet valve and slowly raise the pressure to 5007;" Pa. Close the air inlet valve and
record the set pressure;

g) record the internal pressure after 5 min;

h) if the pressure s less than 90% of the set value,measured with an accuracy of 0.5 Pa,check
the apparatus is still air tight. If a leak detected in the apparatus.rectify and repeat from f),g);

iy if the previous test criteria are achieved. raised the pressure by opening the air inlet valve and
pumping air into the apparatus until it reaches 10.000.7x Pa. Close the valve and record the set
pressure;

j) after five minutes record the internal pressure:

k) if the pressure is less than 90% of the set value,measured with an accuracy of 10.5 Pa,check
the apparatus is still airtight using a soap solution and inspecting for air bubbles. If a leak is de-
tected in the apparatus,rectify and repeat from i).j).

B.3 Criteria

The pressure recorded after 5 min period shall not be less than:

aj
b3

cl

28

90% of the first record 30" Pa;
90% of the actual record 500" " Pa;
90% of the actual record 10 0005 Pa.
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Annex C
{Normative)
Endurance and temperature test
(Only one sample to be tested)

C.1 Apparatus

C.1.1 The test apparatus (see figure C. 1) can provide temperature range between (20 5)T and
(80 *2)C shall consist of.;

a) a mechanism which can be operated within two temperature environments. The mechanism
comprises a tube.fitted with an electric fan at one end;

b) a means of diverting air flow at the other end and a connection for AAV;

¢) Temperature (0.1 C ) and pressure measuring devices ( 0.5 Pa) and cycle recording means;

d) An atmospheric vent pipe.

An example of suitable apparatus is shown in Figure C. 1.
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1— Pressure tapping;
2 - Atmospheric vent:
3—Air admittance valve;
4— Temperature controlled environment container,
5—Means of diverting air flow;
6—Fan:
7 - AAV operating indicator.
Figure C.1 Endurance test apparatus (+20C ~ +60T)

NOTE - The airflow diverting actuator does not have to be housed within the controlled environment container.
C.1.2 The means of diverting airflow shall open and close the air admittance valve (156t 2) times

per minute and result in the specified pressure/ time function shown in figure C, 2,
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Figure C.2 Endurance test pressure/time curve

C.1.3 Procedure
When supplied with an insulating cap.the cap shall be installed on the air admittance valve. Only one
sample to be tested from 8 samples.

a) The air admittance valve and valve and test apparatus shall be placed.and operated, in an envi-
ronment where the ambient air is maintained at (20£5)T for a period of 16 h* 5 min;

b) Upon completion of this test.conduct the air tightness test again (see annex B);

¢) The air admittance valve and test apparatus shall be placed. and operated. in an environment
where the ambient air is maintained at (60+2)C for a period of Bht Smin;

d) Upon completion of this test.conduct the air tightness test again (see annex B).

C.1.4 Criteria
The airflow diverting device shall guaranty open and close of the air admittance valve (15X 2) times
per minute (see Figure C. 1 and C. 2); AAV shall be satisfied annex B. 3 requirement.

C.2 Test for effectiveness at —20C (see Figure C. 3)

C.2.1 Apparatus
The test apparatus shall consist of;

a) a nominally 2. 1 m long vertical stack of DN 110;

b) anominal 1.5 m long branch of DN 110 connected at (1.3 +0.01) m below the top of the stack;
¢) an averaging air flow meter and electric fan with variable speed;

d) a plug for the fan’s outlet;

e) a"“p” trap seal of DN 110 at the bottom of stack;

f} a"U" trap seal of DN 50 above (0.5+0.1) m of “P” trap seal levsl;
30
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g) a static pressure tapping with a manometer;

h) the box,of approximate overall dimensions 0.8 mx 0.8 m X 0. 8 m with a removable top for
(120 + 10) cm’ air in let, is line with 100 mm insulation inside, such that the top of stack is
(0.4+0.01) m above the insulation;

i} two temperature sensors having an accuracy of 0. 2T, one with 20 mm of the AAV,
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1—AAV;
2— Temperature sensor;
3— Temperature Sensor;
4—Manometer;
5—Air flow meter;
&—Fan;
7—50 mm Trap;:
B8—110 mm Trap.
Figure C.3 Test apparatus for frost test

C.2.2 Procedure
The test shall be carried out on one valve as follows.
a) connect the AAV to the top end of the stack,using appropriate means where mecessary.in ac-

cordance with the manufacture’s instructions;
by fit the lid of air inlet on the box;
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¢) fill the trap with water when adjust the fan to create a pressure of ( — 2501 10) Pa,at the ma-
nometer;

dy record the first airflow rate;

e) switch off the fan close the air inlet and seal the fan’s outlet;

f) reduce the temperature inside the box;

g) when the temperature inside the box has reached (—20%3) C run warm water at (40133 T at
the rate of (10+1) litre per minute into the 50 mm trap for a period of (51 0.5) min, allowing
water to flow out the lower trap;

h) after waiting for (1£0.1) h,top up the traps if required;

i) open the air inlet and unseal the fan’s outlet;

iy adjust the fan to create a pressure of ( —250110) Pa at the manometer within 30 s;

k) record the second airflow rate.

C.2.3 Criteria

The second airflow rate shall not be less than 90% of the first airflow rate,and the 50 mm trap con-
tain more than 25 mm water.
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Annex D
(Normative)
Opening characteristic and air flow capacity test

D.1 Apparatus

The test apparatus (see Figure D. 1) shall consist of an appropriate diameter fitted with:

a) a stack with a static pressure tapping connected to a manometer;

b} a pressure manometer;
¢) a variable airflow rate electric fan (or equivalent means to induce and air flow down the pipe)

d) an averaging airflow meter capable of resolving 0.1 L/s.

Note- a mean of detecting the instant of opening of the air admittance valve; for example either flow visualization by
using ventilation smoke tubes or by detecting the pressure change,

N/

_.2

1—AAV;
2—Manomater;
3— Averaging air flow meter;
4—Fan;
a— 5x stack ID;
b — =>10x Stack 1D:
¢ — 2x stack ID.
Figure D.1 Air flow test apparatus
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D.2 Procedure
The test shall be carried out as follows:

a) connect the air admittance valve to the top of the pipe,using appropriate means where necessa-
ry.in accordance with the manufacturer’s instructions;
b) Start the fan,to create an air flow down the pipe while recording the development static air

pressure and the air flow rate;
¢) Increase slowly the speed of the fan until the air admittance valve opens;the valve is considered

to be open at the moment the static pressure suddenly rise;
d) Record the value of the pressure at the instant of opening, this will be designated the opening

pressure;

Note. the opening pressure Is the maximum pressure measured just before the valve opens, 1. 8. just before the pressure

risa,

e) Using the fan,the air flow rate shall be adjusted so that the measures pressure is ( — 250 £

10) Pa;
f) Measure,and record,the mean value of the air flow rate across the pipe. The lowest mean flow

rate of the three valves tested will be designated the determined airflow capacity;
g) Reduce the air flow rate so that the measured pressure is — 150-5, Pa;
hy Record the mean value of any air flow rate across the pipe for three valves.

D.3 Criteria

a) the opening pressure shall be between 0 Pa and — 150 Pa;
b) the lowest of the three determined air flow capacities shall be the determined airflow capacity

of the valve;
c) With an applied suction of — 150 Pa.a measurable flow rate shall be produced,
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Annex E
(informative)
Test Report

E.1 A test report on air admittance valve performance shall include the following information if

relevant:

1} name and address of testing body (if relevant);

2) identification number of the report;

3) name and address of the person requisitioning the test (the sponsor);

4) method of sampling and other circumstances (date and person reaponsible for the sampling)
5) name or identification of tested object;

6) condition of the test specimens.environmental data during the test (temperature, pressure stc. ) ;
7) identification of the test equipment and instruments used:

8) any deviation from the test methods;

9) - test results;

10) inaccuracy or uncertainty of the results;

11) date.signature and seal of testing body.
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