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To design a barley malting system for Sugar Creek Table 3: Morphological Analysis of Alternatives
Malting Company for less than $10,000. This design ,@ @ Exhaust Air Morphological Analysis
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Table 1: Stakeholder Requests and Final Deliverables BT verted Barley warm A Open i Ty | Refigurmtion || Vacuum
. Stakeholder . Conversion Oven Ol
Const ralnt Dellve ra bles Lot Roasted Malt Exhaust Air Heat Source Natural Gas Steam Propane Solar Geothermal
Request S A Fype of Heat | .
Temperature 200 F-600F 70F—392F ’ Cooled Malt |
Fluid Bed Drying Fluid Bed Cooling Wates
Throuch 19 — 15 bushel Lab scale (0.01
roughput — 15 bushels bushels) Figure 1: Final Flow Diagram e st
Table 2: Mass Balances and Moisture Content from Roasting
Cost < $10,000 $10,170 ,
, , Post-Conversion/Pre- ,
Conversion oven, Pre-Conversion Roasting Post-Roasting
cauinment Drum roaster ﬂwiZjSt.:ed for Mass (g) 400.1 392.5 225.8 ] e ~~?.-H;-:--:m* s P [
quip and cooling tra 5 Moisture Content (%) 0.4646 0.4612 0.0567 Tine: 48 hours el
g tray .- s \
fluidized bed for
cooling
Currently, the only competitor for such a design is a i, v 8
coffee company. If this design were to fail, the Sugar ™
Creek Malting Company could purchase a drum
roaster and cooling tray at a higher cost.
e 4 A e, - B\ R Lo/ Figure 6 : First Iteration of Design
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Glcba.l and SOCIGtal ImpaCt' Figuré 2: Barley Roastihg in Bed Figure 3: Fluidized Bed System Figure 4: Pre v Post Roasting
* Organic Waste/Year: 5,394 kg
Em|SS|OnS/Yea I. 16,624 kg o == 19.51 kg malt
TOtal WaStE/Yea I. 22,018 kg Economlc Analys|s: 11.11kg water 11.11kg water (()1;3655;51232?
Filtered out materials can be composted
Scrubber on air vented to atmosphere $30,000.00 .
P L * Price of roasted malt: $4.25/1b '
Test water for CWA standards before releasing it to . , | |
N 0 00 0 * Annual insurance: $1,200 Figure 7 : Second Iteration of Design
streams
Use heat exchangers to cut down on ener HES G0 * Annual rent: $12,000
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consumptlon & sso0000 » Estimated sales: 30,000 units/yr Recommendations:
Creates jobs for students

Never been used in the malt industry before e os000 ’ cooe e Production Cost: 51.01/1b Scale up of process to batch size of 15 bushels
$(10,000.00) 4 Time (years) * Breakeven point: 2.68 years Smaller diameter pipes in fluidized bed to prevent
$(25,000.00 the build up of water
Figure 5: Breakeven Point Test with different kinds of barley
Try to achieve different kinds of malt
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