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INTRODUCTION ol ANT DESIGN ECONOMIC ANALYSIS

» Greek yogurt market has grown to S2 billion per
vear industry in recent years, and market growth is
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OBJECTIVES Employee Entrance Loading/Unloading Area . COSt Brea kdown
0 O 6 A " N Homogenizer 517,290.00
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> Create a process to expand production of oy K T LT N SmEEE Jacketed Vessel $3,500.00 R
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Lafaygtte-based Parthenon Gre.ek Restaurant Locke 11 T T T Cold Room Fermentation Tank $3 500.00 _ (;?I::\Sufacturing
» Goal is to sell packaged yogurt in local grocery g W |1 .. ... wash sink_|_sink wash Sink_|_sin | o | Cost
stores; e.g. MarshandPayless ~ ®§ W@ | | bl \ Packing and Filling machine $49,000.00 m Fixed Charges
» Perform small-scale experimental procedure to :; I Drain T i Cooler $6,148.00 % Total Capital
measure: pH, viscosity, lactic acid, and rheolo £ - . nvestment
p y . gy \\__. Shear % Optional N H0|d|ng Tank 58,00000 Total Equipment
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e Optimal design/Equipment sizing
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Modified from:
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EXPERIMENTAL DESIGN ALTERNATIVE DESIGNS IMPACT & SUSTAINABILITY

Zero Harmful Solutio Fh‘lldbyN _Contro ial

Waste' " anoter Oparat » Design process eliminates whey waste because of lack of straining step

Criterion:

» Model non-constant temperature fermentation: Cases examined to optimize economics | . : |
e Ferment yogurt at four temperatures:  Case 1: Heat exchanger, fermenter, packaging : i i > Product a.dds to already huge national Greek yogurt market
90°F, 100°F, 110°F, 120°F + Case 2: Jacketed vessel, fermenter, packaging - 3 : : » Product fits with trend to buy local food, and adds to local economy
* Record pH hourly for 8 hours e Case 3: Heat exchanger, packaging " N et l I > Product adds to local economy
> Analyze rheology of products from fermentation e Case 4: Batch vessel for all operations —— ' D= > 52 billion per year in national Greek yogurt market | |
experiment: craion 0t st cog | | | » Greek yogurt was19% of yogurt market in 2011, growing from 2% of market in
+ Flow sweep: 25°C, 0.01 to 20 1/s : 2008
e Strain sweep: 25°C, 1.0 Hz, logarithmic o e iy : : - » Few full fat Greek yogurt producers
sweep, strain percent 0.5% to 10.0% ! : A | * Less competition in market
Frequency sweep: 25°C, 0.02 to 35 Hz : : 9N paer i : i * Less available market
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