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OBJECTIVE SCHED

The objective of our project was to create l » Blanching: Almond skins must be
a zero-waste process to produce an @_@:@_,@_( 1) softened and removed from milk.
. . . x ——:l-|||||—} Almond . . . .
almond mllk based Vegan keflr. The Heater Elaching wf Hot Water Coaler Elghing w/ Cold ‘E&r \<m>/ iﬂscmi.‘..: e Alte_:n.?tlvel Hyd rOdynamIC EEE
: : Pressing cavitation ron
prlcl)li:efss mClE[Jdt?S the %ri)}:juctloq.of alzcnond Hm[ﬂdi l * Grinding/Hammer Mill: Almonds 5|
MK, fermentation, ahd the creation of an Amond Pulp must be crushed to produce milk. 5
almond-pulp cracker, . Alternative: Ball Mill
CUNSIDEHATIUNS * Fermentation: Non-agitated anerobic fermentation. : | \ jﬂ -
Crvi fall . » Alternative: Agitated fermentation. < ] T /
e . BACKSLOPPING: The kefir grains will be re-used to A E NV
J prodd maintain the flavor profile of the finished product in T _ 1 7/ TN * Optimized SuperPro continuous process has 13
from process waste. . . Y - AERELE
each batch. This reuse will also help to reach ) ot fermenters.
Limited competitors; highly original sustainability goals. g  Our factory is scaled to market size, so the final
product. " solution would have 3 fermenters.

dazed o Conveyer Drying: Dry once to lower moisture content

\H to create flour, dry a second time to bake cracker. ECUNOMIC ANALYSIS

Conveyor

Customer base is turning towards vegan,

healthy products. \\\)E S
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Conveyor Milling

Grusion Drying  Alternatives: Tray Dryer
OyE  casar B * NO Cooling towers: Product can dry on the way from
Spices——---""";""

M/, HK ET /, NA LYSI S Niving unit operation to another with fans.
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 U.S. kefir market size is 339.2 million USD/year. Workin s - - & |
| | g to optimize the formulation of our products to meet quality and & :
* The global kefir market is expected to expand by EXPEHIMENTAL DESIGN nutritional demands. o :
5% from 2025 to 2030, indicating an increased | | | _ | i
interest in functional foods. Nutrition Facts Eﬁ;:;‘pfr'ﬂgtg1erFﬂ¢t5 :
« Almond ingredients market is growing at a rate of _ _ Sorving sive A e . Serving size 10 Crackers o o i
10%, projected to reach 16.9 billion USD in 2025 * Anaerobic fermentation oo 120 Utilization of kefir byproductas == 280
globally. e Consideration of different Calories 1<V — primary ingredient B Units Produced
kefir grains TowlFatdg o  Testing of multiple ingredients. Saturated Fa 153 8% _
» Multiple iterations to develop |cwieeions = + Iterative baking trials to balance  [Zeee o Economic Parameter Value
UPTIMIZ /,TION current procedure g ~ moisture content L Fixed Capital Investment $2,737,000
¢ FOFmU|a SpelelCathn Iﬂiﬁ:cglcijégﬂédﬁdcm Sugars 18% * Optlmlzatlon Of ba klng Pruleirl'llc'?sm resReRIEE 22:
allowing for creation of u—% temperature and time Direct Product Cost $0.491/kg
Unit of Optimized Optimum nutrition facts label » Final formulation for nutrition e S _ _
- - | - | | Sales Price of Kefir $7
Operation Variable Value label generation.
Notable Changes Notable Changes Sales Price of Crackars B -
Heating Heat Exchanger 976 m? » Gravity filtration changed f - s - Decreased particle size of ales FriCe O LTaCkers bOox
Area ’Ico pressedd Eltration f flour Breakeven Year 4 years
* Increased the amount o . ' '
Milling Particle Size 01048 mm s Increased baking time of
gar crackers
- - + Tested fermentation of » Trialed dough binder ratios
Fermentin Working Volume 127.9 m3 . 9 -
9 9 with yogurt starter . Decreased initial pulp FUTURE WORK
* Trialed sterilization and moisture content : : :
i o L « Testing different flavors of kefir to reach a larger
Baking Temperature o7°C pasteurization of » Varied thickness of cracker marke%. °

materials dough for sensory appeal .

Consider sale of almond milk as milk alternative.
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