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1. Introduction:

The purpose of the testing was to verify whether STUDOR MAXI-VENT air admittance valves, indicated hereafter as  “AAV”, fulfill the requirements of the European standard EN 12380 -version December 2002- for class AI valves, 

2. Samples

Ten, visually identical, AAVs were received by BBRI Limelette on 2004.08.27. All had a black connector allowing the assembly of the valve with pipes DN 75, and 110 mm. All were covered with sealed plastic foil and packed in an octagonal insulating box. Besides marks referring to different approval systems, the valves were marked as follows:

MADE IN EUROPE

STUDOR

MAXI-VENT
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DN 90  AI  EN 12380
The photos 1 to 6 describe the concerned valves.

They received the following sample numbers: 2004/36/002 - 1 till 10.
Out of these 10 valves 3 were chosen by BRRI for the tests, ie the valves 2004/36/002 - 1 , 2 and 3.

3. Testing

3.1.  Drop test of the AAV

	AAV

sample N°
	Date of testing
	Orientation
	Pass the test

	
	
	1
	2
	3
	

	2004/36/002-1
	2004.09.08
	OK
	OK
	OK
	Yes

	2004/36/002-2
	2004.09.08
	OK
	OK
	OK
	Yes

	2004/36/002-3
	2004.09.08
	OK
	OK
	OK
	Yes


Conclusion:

The valves pass the drop test.

3.2.  Initial tightness testing 

Each of the 3-selected AAV, was tested on each of the following assemblies:

· PVC-pipe DN 75mm; with the pipe inside the AAV-connector

· PVC-pipe DN 110mm; with the AAV-connector in the pipe

· PVC-pipe DN 90 mm glued in a PVC socket having at the other side a rubber O-ring; the AAV is placed without connector in this socket. 

Results:

	Pipe DN 75
	Date : 2004.09.08

	AAV

sample n°

2004/36/002-
	30 Pa level
	500 Pa level
	10000 Pa level
	30 Pa level

2nd attempt (1)
	Pass

(2)

	
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	

	1
	36
	42
	500
	505
	10000
	9900
	/
	/
	Y

	2
	35
	35
	500
	495
	10000
	9920
	/
	/
	Y

	3
	38
	40
	500
	495
	10000
	9880
	/
	/
	Y

	(1) : due to the manipulation during the mounting of the valve, the first low pressure test can be negative; in case a second low pressure test, after the high pressure test, is OK, then BBRI considers the AAV as tight.

(2) : Y= does pass the test;  N= does not pass the test


	Pipe DN110
	Date : 2004.09.08

	AAV

sample n°

2004/36/002-
	30 Pa level
	500 Pa level
	10000 Pa level
	30 Pa level

2nd attempt(1)
	Pass

(2)

	
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	

	1
	35
	37
	500
	495
	10000
	9800
	/
	/
	Y

	2
	35
	40
	500
	500
	10000
	9900
	/
	/
	Y

	3
	34
	45
	500
	495
	10000
	9920
	/
	/
	Y

	(1): due to the manipulation during the mounting of the valve, the first low pressure test can be negative; in case a second low pressure test, after the high pressure test, is OK, then BBRI considers the AAV as tight.

(2) : Y= does pass the test;  N= does not pass the test


	Pipe DN 90
	Date : 2004.09.08

	AAV

sample n°

2004/36/002-
	30 Pa level
	500 Pa level
	10000 Pa level
	30 Pa level

2nd attempt(1)
	Pass

(2)

	
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	

	1
	36
	42
	500
	490
	9960
	9700*
	/
	/
	Y

	2
	31
	44
	500
	480
	10000
	9600*
	/
	/
	Y

	3
	32
	43
	500
	500
	10000
	9700*
	/
	/
	Y

	(1): due to the manipulation during the mounting of the valve, the first low pressure test can be negative; in case a second low pressure test, after the high pressure test, is OK, then BBRI considers the AAV as tight.

(2) : Y= does pass the test;  N= does not pass the test

*   : with a ballast on top of the AAV, otherwise there is an expulsion of the valve 


Conclusion:

The AAV pass the test for all tested assemblies.

3.3.  Tightness testing after endurance of the AAV 

The endurance cycles comprised: 

· 16 hours of cycles at 20°C, 

· 8 hours of cycles at 60°C 

The following assemblies were submitted to an endurance cycling:

· AAV 2004/36/002-1 with connector on a PVC-pipe DN 110; tested on 2004/09/10 at 20°C and on 2004/09/16 on 60°C
· AAV 2004/36/002-2 with connector on a PVC-pipe DN 75; tested on 2004/09/13 at 20°C and on 2004/09/17 on 60°C
· AAV 2004/36/002-3 without its connector in a PVC- socket  DN90; tested on 2004/09/14 at 20°C and on 2004/09/20 on 60°C.
The tightness of each valve was verified on an assembly identical to one submitted to the endurance.
Results of the tightness test after endurance: 

	After endurance at 20°C
	

	AAV

sample n°

2004/36/002-
	30 Pa level
	500 Pa level
	10000 Pa level
	30 Pa level

2nd attempt(1)
	Pass

(2)

	
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	

	1 on DN 110
	36
	42
	500
	495
	10000
	9880
	/
	/
	Y

	2 on DN 75
	36
	35
	500
	495
	10000
	9880
	/
	/
	Y

	3 on DN 90
	35
	32
	500
	470
	10000
	9700*
	/
	/
	Y

	(1): due to the manipulation during the mounting of the valve, the first low pressure test can be negative; in case a second low pressure test, after the high pressure test, is OK, then BBRI considers the AAV as tight.

(2) : Y= does pass the test;  N= does not pass the test

*   : with a ballast on top of the AAV, otherwise there is an expulsion of the valve


	After endurance at 60°C
	

	AAV

sample n°

2004/36/002-
	30 Pa level
	500 Pa level
	10000 Pa level
	30 Pa level

2nd attempt(1)
	Pass

(2)

	
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	Pressure at start

(Pa)
	Pressure after 5 minutes (Pa)
	

	1 on DN 110
	34
	32
	500
	490
	10000
	9900*
	/
	/
	Y

	2 on DN 75
	36
	38
	500
	500
	10000
	9840
	/
	/
	Y

	3 on DN 90
	37
	41
	500
	505
	10000
	9500*
	/
	/
	Y

	(1): due to the manipulation during the mounting of the valve, the first low pressure test can be negative; in case a second low pressure test, after the high pressure test, is OK, then BBRI considers the AAV as tight.

(3) : Y= does pass the test;  N= does not pass the test

*   : with a ballast on top of the AAV, otherwise there is an expulsion of the valve


Conclusion:

The AAV pass the test for all tested assemblies.

3.4. Opening characteristic and air flow capacity

These measurements were done on 2004.09.20, in the following environmental conditions:

· atmospheric pressure: 
1015 mbar

· air temperature 

21.1°C

· relative humidity: 

50 %

	assembly
	AAV sample n°

2004/36/002-
	Opening pressure

(Pa)
	Air capacity

airflow at

–250 Pa

(l/s)
	Airflow at

–150 Pa

(l/s)

	DN 110
	1
	-110
	31.63
	23.66

	
	2
	-110
	31.42
	23.53

	
	3
	-104
	31.73
	23.66

	DN 75
	1
	-104
	33.17
	24.97

	
	2
	-98
	32.79
	24.84

	
	3
	-104
	33.3
	25.1

	DN 90 
	1
	-112
	32.64
	24.59

	
	2
	-106
	32.60
	24.46

	
	3
	-108
	32.60
	24.59


Remarks:

1. The air capacity was measured at -250 Pa. The standard allows however to do this measurement from -240 to -260 Pa. The air capacity at -240 or -260 Pa can be calculated from the ones measured above, by multiplying them by 0.98 (= SQRT 240/250) or 1.02 (=SQRT 260/250) respectively.

2. The above tabulated flow rates (q meas) can be converted to standard conditions (20°C and 101325 Pa) by applying the following formula :
q cor = q meas *(293/(273 +21.1))* (101500/101325)= 0.998 q meas 
The standard does however not require such a correction.
Conclusions:
· The opening pressure is between 0 and -150, the valves pass the test.

· The air capacity at 21.1°C, is depending upon the type of assembly:

	Assembly
	When measured at :

	
	-240 Pa
	-250 Pa
	-260 Pa

	DN 75
	32.13 l/s
	32.79 l/s
	33.45 l/s

	DN 90
	31.95 l/s
	32.60 l/s
	33.25 l/s

	DN 110 
	30.79 l/s
	31.42 l/s
	32.05 l/s


· There is a measurable flow at -150 Pa, the valves pass the test.
3.5. Effectiveness at temperatures below zero
This test was done on the AAV 2004/36/002-2, with an insulation cap ( the upper part of the octagonal box in which the AAV was packed) on its top.
Results: 

	Date
	Hour
	Airflow capacity 

at –250 Pa

(l/s)
	Temperature in the cool box
(°C)
	Comment

	2004.09.29
	08.00
	31.73
	21°C
	

	
	11.05
	/
	-20
	Discharge of water at +40°C: 10 l/min for 5 minutes

	
	13.00
	31.29
	-20
	Water level in trap>25 mm


Conclusion:

The AAV can be considered as effective at temperatures below zero, because the second air flow is not less than 90% of the first value and the water level in the trap is > 25 mm.

4. General conclusion

For the assemblies tested, the STUDOR MAXI-VENT valves can be considered as  AI valves according to EN 12380 of December 2002. 
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	Photo 1: AAV with its packing
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	Photo 2 : AAV  marking at the top


	


	Photo 2 : AAV without connector
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	Photo 3: connector, side view
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	Photo 4: AAV, view from downside 
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	Photo 5: view on an AAV from which the top was removed 

right :the top part,

left: the lower part of the valve without its membrane 
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	Photo 6: top view on membrane of a dismantled AAV


Identification of the measuring equipment:
	Test
	Measurement
	Equipment

	Tightness of AAV
	Low pressure
	Inclined manometer 0 -12 mm water

	
	Medium pressure
	Inclined manometer 0-100 mm water

	
	High pressure
	U-tube manometer 0- 1500 mm water

	Endurance
	Pressure cycling 
	Electric (diaphragm) pressure transducer 0 – 2.5 mbar

	
	Temperature in the box
	Thermocouple

	Opening characteristics and air capacity
	pressure,
	Inclined manometer 0-100 mm water

	
	Air flow
	Orifice flow metering connected to an inductive pressure pick-up 0-1000Pa

	Effectiveness at low temperature
	Temperature in the box
	Thermocouple 

	
	pressure
	Inclined manometer 0-100 mm water

	
	Air flow
	Orifice flow metering connected to an inductive pressure pick-up 0-1000Pa


131.6 mm





123.16mm





51 mm





93mm








123.16 mm








