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HISTORY

Plants in space are plants grown in outer space. In the context of an spaceflight, they can
be used for food and refreshing the atmosphere. Plants can sc

e range. Temperatures
d reduced production.
Warm-season vegetables and most
season vegetables such as lettuce and

be a problem in h nic systems. Water with excessive alkalinity or salt content can result
in a nutrient imbalgfice and poor plant growth. Softened water may contain harmful amounts
of sodium. Water that tests high in total salts should not be used. Salt levels greater than 0.5
millions or 320 parts per million are likely to cause an imbalance of nutrients. The amateur
chemist may be able to overcome this problem by custom mixing the nutrient solutions to
compensate for the salts in the water.

4) Oxygen. Plants require oxygen for respiration to carry out their functions of water and
nutrient uptake. In soil adequate oxygen is usually available, but plant roots growing in water

will quickly exhaust the supply of dissolved oxygen and can be damaged or killed unless
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additional air is provided. A common method of supplying oxygen is to bubble air through
the solution. It is not usually necessary to provide supplementary oxygen in aeroponic or
continuous flow systems.

5) Mineral Nutrients. Green plants must absorb certain minerals through their roots to
survive. In the garden these minerals are supplied by the soil and by the addition of fertilizers
such as manure, compost, and fertilizer salts. The essential elements needed in large
quantities are nitrogen, phosphorus, potassium, calcium, magnesium, and sulphur.
Micronutrients - iron, manganese, boron, zinc, copper, molybdenu d chlorine are also
needed but in very small amounts.

Support. In a garden the plant roots are surrounded by soil
hydroponically grown plant must be artificially supported, usuall

PROBLEMS OF GROWING PLANTS

1) Water
The solution is simple, its simple osmosis. Two re in a bag® One is sugar solution,
highly concentrated, and the other is human urine. Technicafly, the online NASA

oxide in our bodies when our cells break down food and we
In the atmosphere, carbon dioxide concentrations are
. However, in the confined cabins of spacecraft, like the space

the process of photosynthesis. The plants take in carbon dioxide and release oxygen.
However, in a spacecraft, carbon dioxide must be removed from the cabin air through
chemical processes. So, what I thought was that we could simply provide an inlet in the air
ventilators to the plantation chambers. The carbon dioxide released could be taken to the gas
chambers and could be used efficiently to produce more ureaponic systems. Moreover, the
plants would also provide oxygen for the humans.
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Another thing to be noted is that CO2 and O2 would only be for the initiation of the
respiratory and photosynthetic processes. Once the processes start plants would take their
products and use them themselves efficiently much like they do it on earth.

3) Light

For the process of photosynthesis light is another aspect to be taken into consideration. And
an easy alternative is providing artificial light to the plants by installing LED lights which are
very efficient. High intensity lamps such as high-pressure sodium lagips can provide more
than 1,000 foot-candles of light. Further they even long lasting as ¢ to the yesteryears

h a§ manure, compost,
s by adding necessary
amounts of synthetic urea. More th
for use as a nitrogen-release fertili

he roots of the plant are totally immersed in the water, which
Technology nutrient solutions. An air pump with help
oxygenate the nd allow the roots to breathe.

AEROPONIC

NASA-sponsored plant experiments prove that you don't need soil and lots of water to grow
plants. These plants have developed healthy root systems, all while growing in a no-soil
environment. Plants have been to space since 1960, but NASA's plant growth experiments
began in earnest during the 1990s. Experiments aboard the space shuttle and International
Space Station have exposed plants to the effects of microgravity. These experiments use the
principles of aeroponics: growing plants in an air/mist environment with no soil and very
little water.
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In 1997, NASA-sponsored studies aboard the Mir space station studied adzuki bean seeds and
seedlings, a high-protein Asian food crop. While the beans were growing in zero gravity,
ground control experiments watched to see how another group of seeds and seedlings
responded on Earth. Both sets of plants were treated with an all-natural, organically-derived,
disease control liquid known as Organic Disease Control, or Organically Derived Colloidal
(ODC). While all of the seeds did well, those aboard Mir grew more than those on Earth.
Both sets of plants treated with the ODC method grew more robustly and exhibited less
fungal infection than the untreated seeds and seedlings.

Results from NASA’s research aboard Mir have contributed to gpid-gfowth systems now

that is regularly misted with a fine, nutrient-rich spray. A gro

grown in the openings of an aeroponic chamber. Ae i

efficient, and rapid food production. Crops can

round without interruption, and without conta

Since the growing environment is clean and i ducés the chances of

ormal aquaculture, excretions from the animals
icreasing toxicity. In an aquaponic system, water

UREAPONI

Pure hydroponics,aeroponics or aquaponics could not be performed in space due to the
scarcity of water, minerals and availability of co2 and 02. Hence, | came up with a new
process known as ureaponics that bases its principles on hydroponics,aeroponics and
aquaponics. Ureaponics is about using human urine to breed plants in space. This not only
can be used as a substitute of water but also provides us with minerals which can be
beneficial for plant growth.
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Problems with ureaponics-

1)Excessive Minerals

When we talk about taking urine altogether as our nutrient solution we can also see that we
are bound to encounter certain complications and one such is the excess of urea in urine. We
know urea is good source of natural fertilizer for plants but excess of urea is harmful for
plants according to previous studies. So the question arises is how do we tackle excessive
urea in urine?

We could think of adding Ketosteril tablets in the urine solution and thus reduce the urea
content.

Ketosteril is generally known as Compound o-Ketoacid Tablets it is used for preventing

(CKD).
Ketosteril can supply amino acid and reduce the produci
creatinine and urea nitrogen and at the same time i

ids and hypercalcemia
lead to more severe
complications.
This was one such problem of which
has a lot of impurities and adding

ent.Furth€r, we can not alter the products in the
pot lead to healthy breeding of plants in space.

our need.

1) Forward I r — Two fluids are present in two different bags. One is sugar
solution, highly ted, and the other is human urine. The membrane between the two
bags allows the wat®f molecules, and only the water molecules, to get drawn through, lured
by the high concentration of sugar molecules on one side and the relatively low concentration
of salt on the other. Next, enzymes in a bioreactor convert the leftover urea into ammonia,
which feeds into an electrochemical cell that uses the ammonia to generate electricity.”

2) The Nutrient Chamber-The solution obtained from the forward osmosis chamber is taken
into this chamber where the solution is mixed with sufficient amount of human urine and
other required minerals in order to create balanced nutrient solution with appropriate pH. This
final product is used tobreed plants.
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WORKING OF THE MODEL

1. First of all, the ducts of gas chamber provide oxygen and carbon dioxide to the plants.
The oxygen pipe is connected to the main oxygen storage of the space station and the
carbon dioxide pipe is connected to the air ventilators installed inside the space
station.CO2 would be taken from the respiration of humans
Nutrient solution is obtained from the purifying machine and is finally pumped out to the
plants with the help of the sprinklers above the purifying machine.

The LED attached above the sprinklers provides necessary Llght for the plants to
photosynthesis and the Plain mirror is for reflection of ligh inténsify the light and
efficiently utilize scattered light.

Once the solution is sprayed upon the plant the sponges

wastage of resources to be negligible.
Then once the respiration and the photosynth
the gas chamber only helps take out the exc

6.

initiation of the necessary process
The pictures below show the experi
Ureaponics: -

Figure 2. A system that shows how the water will be supplied.

Figure 1. A model representing a Ureaponic System
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Figure 3 Total working of a Ureaponic systé
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