
Design
The Design Team facilitates communication between the research teams, 

the field engineers, and other AguaClara partners.
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The design team is the 
publishing end of AguaClara.

Figure 1: General design team process



High Flow Plant
The drawing for a two train ‘high flow’ plant is under construction this 

semester.
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The standard plant design 
works well for flows from 16 to 60 Lps.

Figure 2: Standard Design Tool Output

GOOD IN HERE
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Above 60 Lps, the sed tank
inlet channel gets funky.

Figure 3: the 60 Lps sed tank inlet channel becomes 
too wide and too shallow to accommodate flow 

distribution to 10 sed tanks
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Figure 4: possible 
design for a 

two-treatment train 
plant (95 Lps plant 

shown)

The 2-train 
design is 
similar to 
the 
standard 
design.
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The new designs have been 
reviewed by experts.

Figure 5: the entrance tank and sed-to-fi 
connection plumbing for a high flow plant.

sed tank

Filter inlet channel

secondary LFOM



Low Flow Plant
The drawing for a low flow plant needs to be revised to accommodate new 

revelations about transition rates.
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Current designs transition into 
low flow code when flow rates are less 
than 6Lps.

Figure 7: EStaRS filterFigure 6: OStaRS filter
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Last semester, Paroma found that 
the optimal transition rate should actually 
be 16Lps.

Figure 8: Results 
of Paroma’s 
research from 
Spring 2016
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In updating this design, the team must consider the 
optimal number of sedimentation tanks how their 
connections to the EStaRS filters are affected as 

this number changes. 
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Future low flow code will likely integrate the 1Lps 
plant design at flow rates that are incredibly small 

(probably somewhere around *5Lps or less).



LFOM
The 3D model for the LFOM needs to be updated to reflect the 2D layout.
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Last semester an LFOM 
Template was made and added 
to the ADT.

Figure 10: LFOM template produced by ADT
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We first had to adjust the 
spacing between orifices.

Figure 12: Different sized spaces on the LFOM

Figure 13: Spaces 
fixed to have the 

same size
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The cluster of orifices needs 
to be rotated to match reality 
and the template.

We need it 
around here

Figure 14: Desired 
location of orifices



Fusion 360
The Design Team has been approached by AutoDesk to implement Fusion 

360 as an alternative CAD program
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Fusion 360 is currently being 
used as a learning tool.

Figure 15: Wiki homepage with a link to the 
interactive model
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Fusion models are more 
interactive and more realistic.

Figure 16: Embedded interactive models with 
and without concrete
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A transition into Fusion 360 would making 
communicating designs with partners much easier. 
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Fusion can only interact with 
Python, JavaScript, or C++.

Figure 19: Proposed schematic to incorporate 
Fusion 360

User inputs 
specific 

parameters 
(e.g. flow 

rate)

Outputs 
interactive 
design to 
user via the 
CloudOR

OR



A system is being designed to divert water from backwash 
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Backwash Recycling
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The backwash lagoon is designed for “wastewater” 
from backwash.

Figure 20: 20 L/s Plant Model

Nearby river

Backwash water

https://confluence.cornell.edu/pages/viewpage.action?pageId=339420742
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We are designing the pumping system in this way.  

Figure 21: 20 L/s Plant Model

Pump!

https://confluence.cornell.edu/pages/viewpage.action?pageId=339420742
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Directly pumping water from backwash is a 
possible configuration.

Figure 22: Filter siphon pipe entering drain channel

14 L/s
Backwash

Filter siphon pipe

14 L/s
Pumping Entrance Tank

For the San Matias case:
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We plan to use solar pumps.

<2 L/s
Pumping 

Length of day and less cloud cover

Available anywhere / in rural areas
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We can pump slower with an intermediate 
storage tank.

Figure 23: Filter siphon pipe entering drain channel

Entrance Tank

Filter siphon pipe

<<1.9 L/s
Pumping 

About 4m3 Tank 

14 L/s
Backwash



We are working with AutoDesk to automate section cuts using Mathcad 
code
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Section Cuts
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The dialogue 
box makes us 
unable to code 
this command 
in Mathcad.
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We obtained ideal final results from 
Honduras.
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A section cut should be made at each 
hydraulic component.
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After working in 
AutoCAD, we got 
these results 
ourselves.
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The next step is to communicate these 
results to AutoDesk.



The max had loss constraint is not being properly followed in the design 
code
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Max Head Loss
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Maximum head loss was made a user input, but it 
isn’t being followed properly



Questions
and

Recommendations

Sofya Calvin
B.S., Electrical and Computer 

Engineering
sec293@cornell.edu

Meghan Furton
M.Eng., Environmental 

Engineering
mrf222@cornell.edu

Kevin Juan
B.S., Chemical Engineering

kj89@cornell.edu
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Jingfei Wang
B.S., Engineering

jw785@cornell.edu

Fletcher Chapin
B.S., Environmental 

Engineering
ftc22@cornell.edu

Nandini Nayar
B.S., Biology and Computer 

Science 
nn269@cornell.edu

Nicholas Kan
B.S., Civil Engineering

lk298@cornell.edu



Appendix
Slides
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There are strange errors with 
the high flow code.

Figure X: errors with the LFOM above 100 
LPS and with the sed tanks! 
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Sludge-water from the sedimentation tank is also passing the 
drain channel. This water still needs to be able to exit the 
plant after the backwash recycling modification

Figure X: Drain Channel
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Sections cuts still need a lot of 
work.

Figure X: Current section cut layout.


