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Purpose Final Product Tasting Analysis Project Impact
T%_divelop 3 me_thodhto raﬁldr:y accelefralte bourbcj)n o oduet Compasiior Appearance Benefits Potential Drawbacks
Wwhiskey production .’[ roug t e use or u tr_as_oun. | | P Production is more reactive to demand e Apprehension to diversion from tradition
technology and basic engineering and optimization Serving size: 1.5 0z (44mL) Novel technique facilitates industry « Increased barrel throughput can generate
principles Servings per Container: 17 development . environmental strain
Harehness Easily scaled up for mass production e Limited by ultrasonic technology development
corn 716%
Background Rye 13% - -
KY Economic Analysis
Alcohol product made in USA Barley 11%
0 | Year of Production Bottles Bottle Price| Revenue | Costs | Net Profit ROI
Fermented mash of at least 51% corn w/w ABV 40% Operation | Capacity | Produced |Product Age|  ($) ® | ® ®) (%)
Distilled to less than 160 proof (80% ABV) 0 0% 0 n/a n/a 0 |807,470| -807,470 [ -100
Barreled at IeSS than 125 prc)of (625% ABV) 1 50% 25,000 Unaged 20 500,000 [257,272| -564,742 -70
Bottled at least 80 proof (40% ABV) 2 50% 25,000 Unaged 20 500,000 |257,272| -322,014 -40
. . . . 3 50% 25,000 2 Years 30 750,000 |357,472| 70,515 9
Aged in new, charred American white oak (Quercus Process Flow Diagram °
_ e 4 50% 25,000 2 Years 30 750,000 |357,472| 463,043 57
alba) containers V. G, P 5 100% 50,000 2 years 30 1,500,000 357,472 1,605,571 | 199
e After 2 years, “Straight Bourbon” name can be applied | ! 6 100% 50,000 2 Years 30 1,500,000 [357,472| 2,748,100 | 340
Mixing Wash Stil 7 100% 50,000 2 Years 30 1,500,000 |357,472| 3,890,628 482
(Mash tun) - Low Wine \RotavEp) €< .
67.2+28C [ NS = L Hgass) < | 78C | LowWine(Tais 8 100% 50,000 2 years 30 1,500,000 |357,472| 5,033,157 | 623
o0 "-”"I”“tes 60 minutes 9 100% 50,000 2 Years 30 1,500,000 |357,472| 6,175,685 | 765
Bourbon Market Growth, 2008-2017 Sour st 10 100% 50,000 | 2 years 30 [1,500,000 [357,472| 7,318,213 | 906
3500 - Recycling Low Wine (Hearts)
— 3 (Ma;g&gun} Imperfect Wort . i L.
[ 15 Minctes [¢ | Total Capital Investment  Ten Year Profitability
8 ¢ Spirit Still
< 2900 i i (Rotovap) |¢ | o Contingency
::% Sparging Hot Liquor H{ag.;gs) = ‘I?!;Ba?m High Wine (Tails) C$2t995t6 559913 \ B 3000
= (Mash Tin) &K 60 rﬁinutes ?315616? ~
‘-E-J-' 2600 45 Minutes (79.4C) | ;:fi—, V)
2 ‘L HighWiniiHearts) -8 6000
% 2300 Construction g
?:n Ultrasound |¢ Qu?[cuslﬂélbicr;ipﬁ »55828 Installation _8 4000
. 5g ChipsiL, SAE) e , 63998
£ 2099 . Piadbons | e cnenison ‘ =
al Boiling Kettle .
Foam < 60 Minu?es 244935 4= 2000
1700 I I | ! Service e
2008 2010 2012 2014 2016 Accelerated Aged White Dog »95316 \- Instrumentation ?—*- 0
Year ¢ Distiller's Beer | 249020 %
| . Y sgr;adm o . Piping 9 ’ * 5 8 10
Buildings. Electric $92593 -2000 ,
Chilli $24510 $14978 Time (Years)
~AITNg : Quercus Alba Barrel
. . (Bolllng Kettle) Maturation [€ (Level 3 char)
Evaluation of Alternatives Fsateg
Feasibility Cost Effectiveness
e : o SR Fermentation / Finished Bourbon ,. v F u t U re ReC O m m e n d atl O n S
closed stainless steel tank w/ temp control = Carbon Dioxide < (Carboy) [€ Yeast A\ A8 i . . i
; : ; 48 Hours | Water 4 e |dentify and compare phenolic compounds in rapidly-aged versus
Problem: | = o emcoB0RT g 5 f i Solution | Y barrel-aged product via high-perfomance liquid chromatography
cing sl o : : Fermented Slur .. .. . : .
Whiskey o ——— ; ; ; v otting and e Optimize distillation times between heads/hearts/tails of product
ybrid pot & column sti | ; | . . . . ]
| ; . ; — Sales e Continue experimentation with ultrasound exposure to determine
e R faste < (Beer Tark effects on the aging process
-h--""'-ultrasunn: & barrel : : :
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