Sewage Pumping Stations Dry Well Ventilation Design Checklist


SEWAGE PUMPING STATIONS DRY WELL VENTILATION design checklist

The following design checklist is a guide only, based on the Design Specification for Sewage Pumping Stations Dry Well Ventilation (D0001896). The list is not exhaustive and full responsibility for complying with relevant specifications, codes and standards lies with the designer. The checklist must be completed by the design verifiers and submitted with design drawings.
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	ITEM
	REQUIREMENTS
	YES
	NO
	N/A
	CLAUSE REF.
	DESCRIPTION

	GENERAL
	
	
	
	
	

	Ventilation System Type
	Dilution ventilation system.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	2
	

	
	Supply ventilation system only.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	2
	

	Air Supply Points
	To bottom 3m of the dry well.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	2
	

	
	To each landing.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	2
	

	
	To any electrical switchboard and control cubical platform below ground level.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	2
	

	
	Multiple supply points where 'throw' exceeds 5m.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	2
	

	Air Volume Design Flow Rates
	· Minimum 400L/s irrespective of dry well size, OR

· 20 air changes per hour to the bottom 3m of the dry well, OR

· 17L/s/m2 of the plan area of the dry well,

whichever is greater, PLUS

· 5L/s/m2 of any landing/platform area below ground level.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	3
	

	Pressure maintained in dry well and superstructure
	40Pa - 50Pa above atmospheric in the dry well and superstructure when all entry doors are closed.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	6
	

	Noise
	Internal noise level does not exceed 70dB(A) at 1m from the fan in any direction (with superstructure doors closed and pumps not operating).
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	10
	

	
	External noise level complies with the requirements of Sydney Water Technical Specification – Mechanical.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	10
	

	Toilets, Amenities and Store
	If separated from the dry well, provided by either natural or mechanical means to the requirements of The National Construction Code of Australia, noting the need for separation between intake and exhaust locations.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	11
	

	Ventilation System Failure
	In the event of mechanical or electrical failure a fault signal will be sent through IICATS, and the green indication beacon turns off.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	12
	

	
	Ventilation System failure alarm is failsafe.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	12
	

	AIR DIFFUSION AND VELOCITY
	
	
	
	
	

	Air Diffuser Positioning
	Positioned so that the air flow is not inhibited by plant and equipment.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	4
	

	
	Air flow from the diffusers is directed to avoid dead spots within the bottom 3m of the dry well.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	4
	

	
	Air diffusers are reachable from the floor or intermediate landings (typically 2.3m - 2.4m to centreline).
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	4
	

	
	Air diffusers spaced so that there are no zones of low velocity between their discharge angles.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	4
	

	Air Diffusers Type
	Fitted with either adjustable jet or distribution type nozzles.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	4
	

	
	Have two-dimensional direction adjustment.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	4
	

	Air Velocity
	Approx. 1.5m above the floor or landing AND 2.5m from the supply point the air velocity meets the following criteria:

· For jet distribution diffusers, the velocity is 0.5m/s - 1.0m/s 

· For diffuse distribution diffusers, the velocity is 0.2m/s - 0.5m/s.

Velocities are achieved within the diffuser's discharge angle.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	4
	

	
	Air velocity ≥0.1m/s at any point at the dry well floor.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	4
	

	
	Air velocity at the dry well sump is no less than 0.5m/s.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	4
	

	DUCTING
	
	
	
	
	

	Duct Sizing and Selection Parameters
	Ducts and louvres are sized so that velocities do not exceed the following values:

· Main duct - 10m/s

· Branch duct - 8m/s

· Exhaust louvres - 6m/s

· Intake louvres - 2m/s.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Flow capacity test points are provided at accessible locations positioned between 1m and 2.4m above the floor/platform level. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Test points are DN32 plastic electric cable glands with end plugs, preferably located not less than 5 x duct diameters from any item than can cause flow disturbance.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	At least one test point is provided at the fan (preferably downstream) and one upstream of each diffusor.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Two pressure sensing nipples are provided with plastic tubing and connected to the pressure switch or pressure transmitter.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Volume control dampers, where installed, are located at suitable and convenient locations for commissioning. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Dampers are adjustable type with an operating lever and provision for its securing in the required position. Final position of the damper flap/operating lever permanently marked.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Ductwork and dampers are stainless steel Gr 316.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Flexible connectors installed at inlet and outlet of each fan, and where required in the duct runs.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Flexible connections made of suitable material and designed to allow 25mm movement in required directions.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Flexible connections suitable for outdoor service and temperature ranges from 10°C - 100°C and pressure to 35kPa.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Bottom of any ducts and duct supports are a min 2m above the floor or any operating landing level.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Louvres are vandal (no screw heads visible), rainwater, vermin, bird, and ember proof and acoustically rated.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Louvres are heavy duty, industrial grade with blades made of minimum 1.5mm thick and external frames from min. 3mm thick stainless steel Gr. 316 plates with matte finish to reduce reflection.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Ductwork complies with AS4254.1, AS4254.2 and/or SMACNA HVAC Duct Construction Standards, Metal and Flexible.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	Ductwork - Painting
	Ductwork, louvres, and diffusers internal to the building are unpainted unless there are specific heritage requirements.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Ductwork and louvres external to the building are unpainted unless there are specific heritage, environment, or community requirements.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	
	Painting, where required, complies with WSA 201. The colour specified suits the local environment or to match the existing colour scheme for heritage listed sites. External components painted to PUR-B or PSL paint systems.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	5
	

	AIR INTAKE AND EXHAUSTS
	
	
	
	
	

	Air Intake Location Criteria
	6m minimum from any wet well intake and exhaust vents.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	7
	

	
	6m minimum from any dry well ventilation exhaust vents.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	7
	

	
	6m minimum from the pump station entry doors.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	7
	

	
	Minimum 1m above ground level.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	7
	

	
	Preferably facing the direction of prevailing winds.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	7
	

	
	Positioned min. 500mm above the 1% AEP flood level.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	7
	

	Air Exhaust Points Criteria
	Minimum 6m from the nearest property boundary.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	7
	

	
	Preferably 6m, or as far as practicable from any wet well intake and exhaust points, access openings or penetrations.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	7
	

	
	Preferably in the direction of prevailing winds.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	7
	

	
	Positioned min. 500mm above the 1% AEP flood level.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	7
	

	Openings, Gaps and Penetrations
	All openings, vents, gaps in joints and penetrations between the dry and wet well are sealed air and watertight.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	7
	

	
	All other ductwork penetrations through the superstructure walls to be preferably located 500mm above 1% AEP flood level.
	
	
	
	7
	

	FANS
	
	
	
	
	

	Fan Selection and Location
	Three phase.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	8
	

	
	Wherever possible, in-line duct mounted axial fan.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	8
	

	
	Fan body material is Gr. 316 stainless steel. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	8
	

	
	Fan propeller material is Gr. 316 stainless steel or FRP
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	8
	

	
	Fan mounted on adequate rubber in shear anti-vibration mounts.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	8
	

	
	Fans supported from a structural element such as wall or beams but not off the ductwork itself.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	8
	

	
	Located in an easily accessible location for maintenance.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	8
	

	
	Fan el. junction box face main access area and easily reachable.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	8
	

	
	Fan and control panel located in the station superstructure min. 300mm above the 1% AEP flood level.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	8
	

	
	Selected fans and motors have the capability of increasing the 'as built' system flow rate by 10%.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	8
	

	Operation
	Fan designed for 24-hour operation.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.1
	

	
	No stand-by capacity provided.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.1
	

	
	415V 3-phase & earth four-pin power supply for a portable emergency fan provided.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.1
	

	
	Fans electrical panels are stand-alone panels.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.1
	

	
	Fan isolator located near the fan in an easily reachable location and approximately 1500mm above the operating platform.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.1
	

	
	Green air flow status indication light visible from the entry door.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.1
	

	
	Signage visible from the entry door indicating that when the green light is on the ventilation system is 'healthy'. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.1
	

	
	The sign is a traffolyte, colour red with white lettering "GREEN LIGHT INDICATES DRY WELL VENTILATION AIRFLOW IS HEALTHY". Lettering is minimum 20mm capital Arial font.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.1
	

	
	If more access doors (including roller doors with integral personnel door), all doors have switches to initiate high speed fan operation. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.1
	

	Fans Smaller than 0.5kW
	Single speed driven with direct on-line starters.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	2.1 & 9.2
	

	
	Designed to run at full speed all the time delivering the design airflow and pressure.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	2.1 & 9.2
	

	
	Pressure sensing connections on the suction and discharge sides of the fan connected via plastic tubing to a pressure switch.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.2
	

	
	Pressure switch located close to the fan approx. 1500mm above the operating platform.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.1 & 9.2
	

	
	Green indication beacon (24V DC) illuminates to shown that the ventilation system is healthy.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.2
	

	
	IICATS alarm configured for when the duct pressure drops below the set point, or the fan is turned off. This also turns off the indication beacon. (Alarm signal sent to SOC and locally at the fan electrical panel door).
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.1 & 9.2
	

	Fans 0.5kW or larger
	Provided with VSD
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	2.2 & 9.2
	

	
	Designed to run at low speed (normal operation) when the entry doors are closed, and the station is not occupied (50-60% of the design airflow) and at high speed when any of the entry doors is open (100% of the design airflow).
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	2.2 & 9.3
	

	
	Pressure sensing connections on the suction and discharge sides of the fan connected via plastic tubing to a pressure transmitter.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.2
	

	
	Pressure transmitter to be located close to the fan approx. 1500mm above the operating platform.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.2
	

	
	Green indication beacon (24V DC) illuminates to shown that the ventilation system is healthy.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.3
	

	
	IICATS alarm is configured for when the duct pressure drops below the set point, or the fan is turned off. This will also turn off the indication beacon. (Alarm signal sent to SOC and locally at the fan electrical panel door).
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.3
	

	
	Entry door switches provided to initiate high speed fan operation mode when the door is opened.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	9.3
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