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HANDS-ON PRACTICAL ON SYSTEM SETUP

CONSTANT HEIGHT ONE PUMP (CHOP) SYSTEM AND WATERFLOW

In this section the participants will built the University of KwaZulu-Natal aquaponics system as
part of their practical. The system will however be modified where participant will built a
multiple grow beds (NFT/ Pipe grow bed, Deep water Culture and gravel grow beds) using the
Constant Height One Pump system (CHOP)

In aquaponics where multiple grow beds are used, they must be placed on the perfectly
levelled ground to function properly. The CHOP system (Constant Height One Pump) is
popularly employed for aquaponics (Fig. 1). It reduces the number of water pumps required
and uses the fish tank overflow to fill the grow beds.

In the CHOP system, the water pump in the sump directs water to the fish tank and grow-
beds. The supply lines are fitted with a ball valve each to help water flow to the grow-beds.
The advantage of this design is that the farmer does not need to have perfectly levelled grow-
beds to function. Siphons can function properly with the presence of ball valves to regulate
water flow-rate. This design can help the farmer to add as many grow-beds as possible with

consideration to the economics of scale of course.

Water flow in the system

1. Water from the sump (1) will be pumped using water pumps to the swirl filter (blue
drum) to remove all the suspended solids.

2. The water from the swirl filter (2) will gravitational flow through four T pipes connected
to line 5, 6, 7, and 8:

e Three grow-beds (line 6,7 and 8) which will be almost at different levels and
provided with tap valves to regulate water flow and,

e The other pipe goes to the fish tanks (line 5). The fish tank will not receive water
from any of the grow-beds to prevent solid particles that might be washed from
the grow-beds to the fish tank.

¢ The water overflow from the swirl filter will be drained through line 3 back to the
sump.

e All the suspended solids in the swirl filter will be washed out of the filter through

line 4.
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Figure 1: Constant Height One Pump (CHOP) system
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Water outflow in the CHOP system

All the systems should be constructed above the sump in different levels because all the
outflows of these systems including the fish tank discard effluents into the sump, which is

situated at the lowest level. All the outflows must be situated above the sump.
e The outflow from the pipe grow-bed and DWC will be drained through lines 9 (back to
the samp) and 10 (which will later join the main effluent pipe (line 13) back to the sump),

respectively. The DWC outflow will be situated at the top and drain to the effluent pipe.
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¢ The outflow of the gravel grow-bed (line 11) will be situated at the bottom of the gravel
grow-bed. The gravel grow-bed is equipped with a bell siphon device (Fig. 2) used to
regulate the flow of water. The siphon first allows the grow bed to flood, then it
automatically drains out the water when it reaches a certain level. The siphon also
maintains a minimum water level as the excess water is drained. The flood and drain
cycle is implemented to boost oxygenation and help the plants to absorb more nutrient.
Thus, the cycle plays a crucial role in ensuring healthy growth and development of the
plants. The water drained from gravel grow-bed flows (line 11) through an effluent pipe
(line 13) back to the sump.

e Water outflow from the fish tank will be collected by line 12 to the sump.

Equipment required for the bell siphon design:

e 5cm below grow bed depth

e 2endcaps

e 50 -40 mm reducer

e 40 mm pipe to 40 mm adapter bush to 40 mm valve socket

e To 40 mm Bulkhead fitting 30 mm higher than pipe

75 mm diameter end cap

350 mm
75 mm diameter PVC pipe

N
30 mm
, 15mm}

Gaps for air movement

Figure 2: Constructing a bell siphon (https://www.youtube.com/watch?v=1a1BOFTaG7c)



https://www.youtube.com/watch?v=Ia1BQFTaG7c
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System Specifications

Sump (1000 L, Fig. 3) = 1:3 ratio grow-bed volume to fish tank volume. The sump should be
able to be drained to 40% capability but still have sufficient water to supply the whole system.
IBC tank will be used as a sump and equipped with an outflow valve that passes through the
water pump to the swirl filter and an inflow pipe at the top (line 13) with waste effluents from
grow-beds and fish tank. Tubes: 110 mm X 3m = 0.11403981332531 meters®. Some of the
materials include 25, 40, and 110 mm pvc pipes; 25, 40, and 110 mm elbows; 110 mm caps;
25 and 40 mm end caps; 25, and 40 mm taps; 25, 40, and 110 mm T connections IBS tanks;

and 50 — 40 mm reducer.

) e R i A IR o :
Figure 3: IBC Tanks (Sump) (https://www.youtube.com/watch?v=NuDgU81Unhw)

1. The swirl filter is often used to remove solid waste in aquaponics system (Fig. 3). Itis
basically a tool to help maintain water clarity so that fish can survive and thrive. The
swirl filter mechanism is all about calming the whirlpool of the water. Inside the swirl
filter drum there are three pipes, that is (Fig. 4),

e Theincoming pipe with water wastes from the sump (Line 1) which is purposely
bent 90° to the walls of the filter,

¢ Outflow pipe which sends water to the grow-beds (Line 5, 6, 7 and 8), and

e The standpipe, which regulates the overflowing water in the filter back to the

sump (Line 3).


https://www.youtube.com/watch?v=NuDgU81Unhw
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Figure 4: How to construct th swirl filter ( https://www.voutube.com/atch?v=G5W-
6pnjwlc&t=197s).



https://www.youtube.com/watch?v=G5w-6pnjwIc&t=197s
https://www.youtube.com/watch?v=G5w-6pnjwIc&t=197s
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The movement of water and solid wastes in a swirl filter is shown in the diagram below (Fig.

5). The inlet pipe from the sump is bent 90° to the wallls of the filter so that the water that when

the water enters the filter it creates a swirl at the bottom to allow solid wastes to settle down.

When the water is slowed down, the particles heavier than water start settling at the bottom.

The excess solids can then be drained off from the bottom (Line 4). The excess fish solids can

then be drained off from the bottom.

The Swirl Filter
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Figure 5: Movement of water and solid waste in swirl filter.

2. Fish tank = 1000 L (IBC tank, Fig. 3). The dissolved oxygen will be supplied using an

air pump.

Figure 3: Fish Tank (IBC Tnks)
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Gravel grow-beds = 400 L (Fig. 6). The gravel grow-bed will be filled with 50%
volume of the media to support the plants.

Figure 6: Gravel grow beds
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