PURDUE CAPSTONE EXPERIENCE 2014

EE— ﬂ!ll‘lclllllll‘all Bl’ﬂlﬂ!llﬂal

Ready-to-use Therapeutic Formula production in Ethiopia E N G I N E E R
Ross Cornelissen (BE), Jake Daghe (BE), Mengchao Liang (BE), and Brendan Tsai (BE)

Objective: Process Flow Diagram: Legend: Formula #78|Formula # 112 ]| Shared process flow
To establish a Ready-to-use Therapeutic Formula (RUTF) plant in Adama, Ethiopia that will utilize local Pearl millt FI) - * _—
ingredients in order to boost the economy and fight against the development of severe acute @_@, | by | Tﬂmi Equibrated mixture ‘i’%WH 3 Pumpkin s¢eds
maantritiOn (SAM) [E:-Z:T:Z; r[;:: Dehulled TEE” et | T | GFEIHE+\.-'.|'E’[EF Stores wetted grains EmuﬂE”E:{_1 ‘a'nfatiﬂﬁair J
: : : Soybean (SB) F'f1<a':'>5:1 = r.1'r:-:|;r-1 I MX-1 e EE ) oA
RUTF FormUIatlonS: Experlmental DESIgn: @_@ e E;WI}EEIj'zrhaared flow process Miing grains and water . Eﬂ R N — — "
Formula 78 Formula 112 * De-Hulling: Removal of fibrous hulls Dehuler./ DH-2 e @L ==h 5 Roasting nuts
through grinding. s e Dryer 104 oFA
. Percent . . . . . . i ra in :
Ingredient " Ingredient Percefﬂ.: Mixing: Blending multiple ingredients o e Different flow process
Composition Composition . . : _ - Dried SB/PH
: together into a well-mixed solution. e @ihite sugar ‘ '
Teff 3.60 Pearl millet 17.8 . : : — L+ " ®Palm 0l y—“§>
Sried fich 200 Extrusion: The cooking of grains through | [+——®Soypean O Dred s 4 eg e
Prle kIS : Soybeans 127 pressure and Shearing. Qil'SuganTeffiPS mix r,1tqer-4!f-1:;%m5 @J Shared flow process =
: : Miin .
HmpEn 13.6 Milk, acid 2 90 Drying: Removal of water through > g {4 —— W+
seeds whey powder ' heating ﬁ Obougarigan |+~ ‘ e, D0umpatles g v rss.q MIEAOENS B i1t e Tt ot
. . T orting particles by size Willing extrudate/grains
Canola oil 2.90 Palm oil 25.3 Pasteurization: the heating of product Conching /- Shared flow process OiSugarSBIPI mix P Different fow processes  Soing partcles by T
" . | Homogonizes mi<ture avbean oil
S Pakim of r izog Soybean oil 4.40 to a temperature for a time in order to ) |E o Eugﬂlr@F'ﬂ'mﬂ"- | ot e
Of:/' €dan ol ' Brown sugar 18.4 eliminate unwanted microorganisms omocened paste Drd s puw.jgr@"'_m"”m&"t“”_w'jﬁza}, R oo
White sugar____ 235 ik, whey and increase shelf life. \
Milk, whey ' s T . o Mxer2 XD Eingl U #78
t ‘ 55 3 protein conc. 6.90 Milling: The grinding of product into TeffiPS mix Mixing Output
protein conc. . : , ,
80 small particles. 5 S | - 16,000,000 children
‘ 34 Dimodan Homogenization: The process of 51072 | Tisra | Siamiete/ St $Mpﬂckﬂgﬁd N 294 SAM
Dimodan 2.00 breaking down large particles in 3 Formuts flow separdion ~0 | X Final RUTF #112 Shared flow process Fasteurization of RUTF & .
HSKA 2.00 HSKA ing gep . | . Package [P 400 gm/day per child
MNP 3.10 MNP 3.60 solution to create a stable emulsion, ik acduney “”‘”””@r.:::;:thrztp;t::jﬂﬂ_‘ cschaging R 10% market
' : Screening: Process of separating Mixer-6 /X6 14,000 kg/day per formula
Cost/100g S0.137 Cost/100g $0.128 varticles based on their size. ixin
Economic Analysis: Equipment Costs: Alternative Design:
Equipment S 1,158,600 Equipment |Quantity|Unit Price| Total Cost * Impingement dryers replace tray dryers: Have a quicker drying time, but cost more and take up more space.
Installation S 289,650 | pe-huller 14 16900 |$ 236,600 * Cook soybeans in dryer: Inconsistent cooking in soybean extrude
Instrumentation and controls $ 92,688 | Extruder 10 20000 |$ 200,000 o Utilize irradfation for fo.od safety: In addition to steam kett!e pasteurization
Electrical, installed § 347,580 | Tray Dryer 3 10000 | $ 30,000  Decrease pieces of equipment: Perform deep clean on equipment and use for both formulas.
Other Capital S 1,991,788 Mixers 12 19000 S 228,000 Sustainability:
Fixed Capital Investment S 3,862,000 SRotary A 000 |3 50000  Rotary screen recycle: Send large particles that did not make it through rotary screen separator back through mill in
Working Capital S 681 529 creen > / order to decrease particle size.
. Steam Kettle 4 2000 |5 3,000  Byproduct for animal feed: The hulls from certain grains and the uncooked extrudate can be sold as animal feed to local
Total Ca|:_)|tal Investment 5 4,543,529 Mill 12 30000 S 360.000 farmers in Ethiopia
Raw Materials > 11,920,000 |Homogenizer, 2 13000 |$ 26,000 » Condense water vapor: The extruder and the tray dryer both have moist air coming off, and this can be recycled and
Operating Labor S 2,432,653 Total 1,158,600 used for grain soaking prior to extrusion.
Direct Supervisory and Clerical Labor S 243,265  Recycle containers: Containers initially holding ingredients from shipping can be recycled a number of ways.
Utilities S 72 432 653 | Return of Investment Sociotal | n .
128 : ocietal Impact: pONSOrs:
: : e Assume 5 year payback period
Maintenance and Repairs > 73,710 e ROI: 20% * Boost local economy  Children’s Investment Fund Foundation
Other Product Cost > 7,223,783.35 Selling Price: $0.279/100g * Reduce cases of severe acute malnutrition * University of Washington School of Medicine in St. Louis
Total Product Cost S 24,326,531 e Develop & enhance local sustainability practices
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