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Why Use This Design?
@ Increases Oxygenation

The downward jot breaks the surface

@ mproves Circulation

and get consistent resuts acr0ss your system.

Summary

Improve water circulation and surface agitation in your hydroponic system
with this simple, 3D-printable aeration elbow.
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RDWC / DWC Hydroponic Aeration Elbow - Support-Free 3D Print

Improve water circulation and surface agitation in your
hydroponic system with this simple, 3D-printable aeration elbow.

| designed this elbow for my recirculating deep water culture (RDWC)
hydroponic system to improve water movement and promote oxygen
exchange without adding additional equipment.

The fitting connects to a standard 3/4-inch male threaded PVC fitting and
redirects the incoming water through a smaller 1/4-inch downward-facing
outlet. This creates a concentrated stream that agitates the water surface,
improves circulation, and helps promote oxygen transfer into the nutrient
solution.
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After several design improvements and actual testing in my hydroponic
buckets, the final version prints cleanly without supports and produces
excellent water agitation.

What Is DWC Hydroponics?

Deep Water Culture (DWC) is a hydroponic growing method where plant
roots are suspended directly in a nutrient-rich water solution instead of
soil.

Because the roots are submerged, maintaining adequate dissolved oxygen
is essential for healthy root development and nutrient uptake. Traditional
DWC systems typically use air pumps and air stones to supply oxygen.

Recirculating Deep Water Culture (RDWC) connects multiple growing
buckets to a shared reservoir. A water pump continuously circulates
nutrient solution throughout the system, helping maintain consistent
nutrient levels and water conditions.

This aeration elbow uses that existing water circulation to create
additional surface agitation and encourage oxygen exchange.

Design Features

* 3/4-inch female threads - Connects to a compatible male threaded
PVC fitting.

* 1/4-inch downward outlet - Creates a concentrated stream of
circulating water.

* Improved oxygen exchange - Surface agitation helps introduce
oxygen into the nutrient solution.

* Better water circulation - Helps reduce stagnant areas and
promotes nutrient mixing.

* Support-free printing - Smooth transitions eliminate the need for
supports in the correct orientation.

» Compact design - Fits easily inside standard hydroponic growing
buckets.

* Tested and functional - Successfully printed, installed, and tested
in an operating RDWC system.

Installation

1. Print the elbow in the recommended orientation.
2. Thread it onto a compatible 3/4-inch male PVC fitting connected to
your water supply.
. Position the outlet facing downward toward the nutrient solution.
4. Maintain the normal operating water level slightly below the outlet to
allow the falling stream to agitate the surface.
5. Turn on your circulation pump and observe the water movement.
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Why | Designed It

| wanted to take advantage of the water already circulating through my
RDWC system rather than simply allowing it to flow back into each bucket.

By directing the return flow downward through a smaller opening, the
elbow creates noticeable turbulence and surface agitation.

The final design has been tested successfully and is now being used in my
hydroponic system.

Note: This fitting promotes oxygen exchange but does not guarantee
sufficient dissolved oxygen on its own. Depending on your system,
supplemental aeration may still be necessary.

Happy printing and happy growing!
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License ®

This work is licensed under a
Creative Commons (4.0 International License)

Attribution-NonCommercial

% | Sharing without ATTRIBUTION
v | Remix Culture allowed

% | Commercial Use

% | Free Cultural Works

% | Meets Open Definition
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