DESIGNS AND MODELS

CRUDE MODEL

Design: A crude model (not scaled) was constructed using a copper pipe and an elbow fitting was used to connect it to a faucet. 

Observations: The velocity of the water leaving the ports had a significant horizontal component. This caused the water to exit at an angle, from approximately 45o at Port 1 to roughly vertical at Port 15. 

ORIGINAL SKETCH OF EXPERIMENT

Aim: To investigate the presence of pressure recovery in the inlet manifold. 
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Figure 1. Sketch of Experimental Design

FIRST MODEL: PVC PIPE FED DIRECTLY FROM PUMP
Modifications: The pressure damper setup was omitted because we managed to secure a centrifugal pump

Tests Performed: None

Observations: Flow was going opposite to what we expected, because of the thick pipe walls (ratio of wall thickness to diameter of the manifold was greater than that of a 6” manifold). 
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Figure 2. 0.5” PVC manifold connected directly to centrifugal pump
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Figure 3. Comparison of Wall Thickness to Pipe Diameter Ratio for 0.5” Copper and PVC pipes
SECOND MODEL: COPPER PIPE FED DIRECTLY FROM PUMP

Modifications: We decided to use a 0.5” copper pipe instead of our PVC pipe, which had a wall thickness to diameter ratio that was more similar to that of a 6” manifold
Tests Performed: 
1. We collected the flow from the first and last ports of the pipe. Ports #2,3, 13 and 14 were taped to isolate the flow from ports #1 and 15.

2. The pressure sensor was used to obtain readings of the pressure difference between ports #1 and 15.

Observations: Data from pressure sensor was fluctuating and inconsistent. Also, flow collected was inconsistent.
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Figure 4. Experimental Set Up for 0.5” Copper Manifold
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Figure 5. 0.5” Copper manifold connected directly to centrifugal pump
THIRD MODEL: COPPER PIPE WITH PRESSURE DAMPER
Modifications: A pressure damper was introduced to reduce pulsations from the pump. We hoped this would help us obtain more consistent data from the pressure sensor

Tests Performed: None
Observations: The flow that eventually reached the copper pipe was too low to yield any useful results. We predict that this is because of the head loss associated with the many tubes and connections between the pump and the pipe along with the additional apparatus.

FUTURE MODEL: COPPER PIPE WITH FEED TANK

Modifications: A feed tank will be introduced to ensure constant head and to reduce head loss. 
Tests to be performed: 
1. We will be collecting the flow from ports #1 and 15 of the pipe. 

2. The pressure sensor will be used to obtain readings of the pressure difference between ports #1 and 15.

3. Dye tests will be performed (see video below)
FUTURE IDEAS FOR EXPERIMENTS

For now, our experiments are geared towards investigating the presence of pressure recovery in the inlet manifold. Our next step would be to design solutions in the case that both of our hypotheses are proven right. 

Some of our ideas are listed below:
a) Hole spacing and hole size can be modified to balance the flow exiting the manifold

b) A tapered manifold that allows more flow out earlier in the pipe

c) Simple small baffles at the outlets of the pipe, as demonstrated using low-cost pipe "supports" made from spare PVC pipe, could reduce or eliminate these horizontal driving forces at the base of the sediment tank. 
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Figure 6. Baffles that could be used to reduce the horizontal component of exit velocities
d) A center-fed pipe would reduce the maximum flow velocity across any orifice by half. By doing so, the energy dissipation due to the greater horizontal velocity and also the flow imbalance that might occur by pressure recovery could both be reduced.
Video of dye test

This dye test was performed on a preliminary model of the Aguaclara sedimentation tank.
