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SPECIFICATION
ARC  EXPANDABLE/SCALABLE AQUAPONICS SYSTEMS WITH  SOLAR HEATING   (FIVE  UNITS). 

SUMMARISE THE SCOPE AND COSTING OF YOUR BID USING THE TABLE PROVIDED HERE AND BELOW: 

[bookmark: _GoBack]
  TABLE 1. SPECIFICATION FOR 0NE UNIT
	OBJECTIVE
	Units
	PRICE (RANDS)

	1. ROOF (REPLACE OR REPAIR)
	1 
	

	1.1. 
	 Poly Galv (Zincalume) Dam 3400l Expandable, Inner lining overhang for 2 x expansion rings 



	1
	


	1.2. Inner Drain for Bottom exit Dam, and skimmer,
	1
	
	





	1.3. Combination Filter, Swirl, Mechanical and Biofilter (36kg Tilapia/ 200 Combination plants, Fruiting, leafy and herbs
	1
	
	




	1.4. Flood and drain rafts, Free standing flood and drain rafts 2,5x 1,2 all included Grow medium and Flow control and Holding frame,
	1
	
	




	1.5. Grow Rafts DWC 3,7 x1,5 (6 sheets 192 plants)
	1
	

	1.6. Return Piping Per Set Inc 3500L low energy pump
	1
	

	1.7. Grow medium Narrow Rafts, Polystyrene pots and Leca 8.1x1.25m
	6
	

	1.8. Tunnel 10x3m Fish 1/2 Plastic Plant 1/2 net
	1
	

	1.9. Heating Solar Pipe system 
	1
	

	1.10. 800W Solar system
	1
	


	1.11. Smart automation Temp, power monitor and Camera 
	1
	

	
	
	

	1. 2.  INSTILATION
	
	

	a. 2.1. SELF  INSTAL  Manual
	1
	



NOTE: SYSTEM REQUIREMENTS 
 
 
Poly Gav Dam. (Zincalume)
The dam is constructed of Poly Galv sheeting transportable in flat section, these sections are bolted together to form the outer ring of the dam.
A 550g polyester reinforced PVC liner is to be pre-manufactured to fit the dam, with an overhang of 150cm to allow for the future expansion rings.
A bottom side exit shall be installed with an inner outlet pipe spanning the length of the dam.  The sides of the outlet pipes shall have a slot on either side halfway to the centre point.  These slots are to be cut as low as possible to ensure the waste can enter the pipe slot.  A valve shall be installed on the outer side of the tank leading to the filter system.
The centre point has a 110mm T piece allowing for a stand pipe which will stand vertically with a stand pipe to the water level.  It should have a T piece at the top end to which a slotted skimmer pipe is connected leading to the side of the tank creating an outlet, overflow and a shimmer.  
An airlift set at the height of the dam with two 110mm elbows, one at the bottom and one at the top end to create water movement and aeration for the fish.  This uses a shared pump with the biofilter.
The tank shall have an outlet at water height level leading to the outer side of the main bottom outlet valve.
The flow of water shall be directed towards the 3 bay filter.  Entry to the first section (Swirl Filter) should have two inlets to ensure flow even should a blockage occur.   The first bay thus contains a swirl bucket with an outlet to rinse the large pieces of the fish waste captured.  
The section then overflows via two outlets to the second filter bay.  This bay is the mechanical filtration section where the inlet pipes leading from the swirl filter are to allow water flow from the bottom to the top through TBX filter material.  This the overflows entering the third bay at the lower end which houses the biomedia form the nitrification process.
The Biofilter should also be fitted with a diffuser shared via a single aeration pump with the Dam.
The exit from the biofilter has two outlets, one leading to the raft (Deep water culture) and the other to the flood and drain stone based system.  
The water enters the flood and drain system via a control valve.  The flood and drain cycle is defined by the elbow pipe that shall be installed at the outlet.  This water then enters the DWC at its end point.
The other outlet from the biofilter feeds the DWC waterfall pipe from its centre.  This pope stands 600mm above the side of the DWC Raft.  The 50mm inlet waterfall pipe has holes along the length allowing for water to pour into the raft creating a waterfall effect creating oxygen from the plants.
The DWC raft is constructed of a metal frame 3.7mx 1,5m wide.  The inlet side is 600mm high with the other three sides 400mm deep.  The raft is lined with a 550g polyester reinforced PVC liner.
The return 3500l / hour pump is placed in the raft closest to the dam.  The water is pimped from the raft to the dam and enters parallel to the side if the dam in a clockwise direction.
A heating system is to be installed as follows:
The water pump, pumps water as is in the system from a DWC raft to the Fish Dam.  The entry to the fish tank is split allowing for water to flow from the DWC to piping which is installed on the roof of the tunnel or other area where full sun light is maximized.  The flow to the (4 pipes installed on the tunnel roof) is controlled via manual control valves.  The inflow to the Fish tank is also controlled via the same type of value to equalize the flow both to the Fish Tank and the heating pipes. A relief valve is installed to control overpressure when the solenoid vales are closed.  
The water pump thus pumps the water into the four heating pipes and returns additional water to the Fish Tank.  
The heating pipes are filled and controlled via the solenoid valves set close to the outlet at the Fish Tank. These valves are initially closed.  A setting on the controller allows for this.  Should the pressure build up too much the relief valve will open and allow for the water to flow into the Fish Tank.  This only usually happens during setup BUT is a function of the system during the night when the valves should NOT be open.
The night mode it in a closed mode not allowing water to flow through the heating pipes else it then functions as a cooling system.
A multi program Controller such as rain bird or such allows for the valves to be opened and closed throughout the day with up to 12 settings per valve.
Thus then allows for 12x4 (the 4 being the 4 solenoid valves) warm water releases pre day/cycle.
This timing during setup is dependent on the length of the heating pipe and thus the time it takes for the water to be heated up enough in the individual pipe before release.  The geographical area is an important factor.
To set this up takes some time and patience mainly because the time to heat.  Using one heating line as an example.  
The pipe is filled and the valve is shut.  It could take 30-45min to heat the water adequately before release.  The programming of the holding time and release time (max 3min) is dependent thereupon.
By utilising 4 heating pipes the system will then allow for holding (heating) time for pipe 1, then 2, 3 and 4.  As programmed pie one will be released and the other in succession whilst the sequence of filling the pipes also happens simultaneously,
There can thus be 48 Water drops per cycle.  This should only happen during the day starting at around 09h30 allowing for the water that was retained in the pipe over night to heat up.  The final drop should be set for about 16h00.
The temperature probe and controller is optional just to ensure the system is switched off automatically protecting the overheating of the water.
Below is a schematic of the heating system,
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