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Biodiesel
Bicdiesel from algae " Solvents used to separate
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CO2 Saturation » In order to safurate a fluid with
CO?2 efficiently, two criteria

HOW SODA FOUNTAINS WORK must be met:
» The chamber must be well
, sealed
PRESSURE .
IE&PERﬁTURE » The fluid must be as cold as
' possible

» Most types of algae thrive w
e large concentrations of CQO2 in
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Design Logic

Ne SYS|

> N Jf\,Jef to minimize CO2 waste, the
on

-
must be sealed with as Jurdu r gag
af the fop tfo promote the saturafi
INfo the fank water

» The circulation system must use as little gas as
possible while still maintaining a functional
circulation velocity

» The confinuous nature of the system allows it
to be filled as it is also drained, which should
nelp limit gas pressure build up.
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Figure 5 40: The liquid circulation velocity calculation procedure. Algorithm for
the simultaneous calculation of various gas holdups and the riser
superficial liquid velocity for a given reactor geometry and gas flow.
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Computations

TK Solver
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CO2 Introduction
» Food Grade CO2 Cylin
» Regulator

»Sparger

»Valves, Pipes, Misc. Fittings




Initial Designs




Concentric Design
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FloXpress Simulations
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In this step you look at resultant velocity
trajectories,
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| essons Learned From Flow Simuldtion

| I

» Bottom slofs (may) allow gas into the down
come

» A flatter bottom with concave corners is more
efficient

» A guided lid surface may help redirect
momentum out of the riser downward and thus
promote circulation
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ner Proposifion

This system (reterred to as
Premix fank water with gas a geyser pump) would be
and use an auto-siphon able 1o generate a higher
mechanism o circulate the circula’rion force without

i i ] e




Steps In Choosing Ligns

» Determine the major pigmenfts in the algae
sfrain

» Choose a light type that emits wavelengths to
be absorbbed by previous pigments

» Choose light array that fits our needs and
design



I

INd Pigments

d plants absorb different wavelengins
€lr types of pigments.

» Chlorophyll-a — all plants, algae, and cyanobacteria
(bacteria that get energy from light

» Chlorophyll-b — green algae and land planfts
» Carotenoids - all plants and algae

» Phycoerythrin —red algae

» Phycocyanin - cyanobacteria
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What type Are We Working Withe

»We do not know yet

» Doesn’t really maftter
» Want the reactor 1o bbe very versaftile

» Assume all types



ar Are We Going 10 Do¢

» RBG LED

Customizable to any visible
wavelength

» Use very low power
»Cheap
» Program with Arduino



How Are We Going 1o Bulld 1<

Use sheefs of LED
STrips
» Assemble them so

all wavelengths can
be representead



Incorporation to the Design

» | ay sheets on The
downcomer facing in.

»Lay sheets in the riser
facing out.
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Cost Estimate

(o)

Expense Category Budget Actual Difference ($) Difference (%)

Cco2 Operating $ 150.00 $ 150.00 100%
Plastic (Base) Operating $ 100.00 $ 100.00 100%
Plastic (Cylindrical Column) Operating $ 300.00 $ 300.00 100%
Lighting (LED Strip Lights) Operating $ 100.00 $ 100.00 100%
Sparger Operating $ 40.00 $ 40.00 100%
Regulator & Fittings Operating $ 150.00 $ 150.00 100%
Support Apparatus Operating $ 50.00 $ 50.00 100%
Sensing Equipment Operating $ 200.00 $ 200.00 100%
Control Unit (Arduino) Operating $ 80.00 $ 80.00 100%

Operating $ -

Total Expenses $ 1,170.00 $ - $ 1,170.00 100.00%




current STatus

Flow Analysis

Math Model

. Flow Simulafion
» Constfruction
* Valves, Sensors, Fitfings
» Stand






