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Change Subject:  Maximum velocity at outlet grilles
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Number (s): 28.1.7

Change you would like VSP to Consider and Recommended Solution: 
· Anti-entrapment: consider adding a requirement for the maximum allowable velocity of water passing through each of the outlet grilles in the pool (<0.5m/s).

Public Health Significance:
A limit in the speed of the water at the grille of each outlet may constitute another barrier for the prevention of the entrapment of the RWF’s users. 

Supporting information: 
[bookmark: _GoBack]WHO suggest that in order to prevent entrapment the velocity of water flowing from the pool through outlets should not exceed 0.5 m/s and that there should be a minimum of two outlets to each suction line. The European standard for the design of the outlets in swimming pools (EN 13451-3:2011+A2) has adopted the following requirements:
The speed at the outlets shall be <0.5 m/s and one of the following shall be met:
a) multiple suction outlet system designed in such a way that: 
· A minimum of two functioning suction outlets per pump are installed, 
· the distance between the nearest points of the perimeters of the devices is ≥2m and 
· if any one of the suction outlets becomes blocked, the flow through the remaining suction outlets should accommodate 100% of the flow rate. 
b) In case of suction outlet systems with only one grille, the grille should be designed in such a way that either: 
· one user cannot cover more than 50% of the opening or 
· raised grilles domed opposite to the flow direction, with prevalent peripheric suction. The height of the dome shall be at least 10% of the main direction or
· single grilles with a surface of the area circumscribed to the suction openings ≥ 1 m2. 
c) There is a gravity feed tank
In the same standard it is stated that vacuum release systems may be used in addition to the above but also states that these devices are not considered “fail safe” systems as there is no known suction vacuum release system that will completely protect against all outlet entrapment hazards.
Regarding the velocity limit of 0.5 m/s this can be used both at the design and the evaluation of existing grilles. The average water speed can be calculated with the following equation:
Vws=Q/A
Where
A is the free opening  [cm2], calculated using:
A=(1,2Q x 10000)/(vmax x 3600)
Where 
Q is the flow rate through the free opening of the grille [m3/h];
1,2 is the factor taking into account derbis and construction tolerances; 
vmax is the maximum allowed water speed in the free opening of the grille.
Values 10000and 3600 are for the conversion [m2] into [cm2] and [1/h] into [1/s].

The measurement of the water speed can be measured with a flow meter with an accuracy of 0.05 m/s placed directly on the surface over a single opening of the outlet grille.

References:
EN 13451-3:2011+A2.
WHO, Guidelines for safe recreational water environments - VOLUME 2 SWIMMING POOLS AND SIMILAR ENVIRONMENTS.
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