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Soy Flour by Extrusion
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Objective: y T Budget Information:
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To design a process to create a soy flour that is low fat and a This s the Fixed Capital Investment
QIUten_free alternative. extruder that Purchased Equipment, delivered S348,676
= _ - burchased Equipment Installation $125,523 :
i | s was used for , Economic Summary
3 Ve | t nstrumentation and Controls S90,656 Fixed Capital 51847932
Problem Statement: Y experiments. iping $174,338) || estment o
To determine which variables affect how much oil is removed L D ST Electrical Systems 534,868| [Annual Production $5,571,694
*\/ariables to consider: Buildings (Including Services) $101,116| [Costs
Inlet Moisture Content (Temperature of Extruder) Results: Yard Improvements 34,868/ | Annual Production (Ibs) | 10,170,000
Number of Extrusions (Oil Removal eSulits. Service Facilities $191,772/| |Price per pound S1.00
It was experimentally determined that at lower soybean moisture Engineering and Supervision $111,576||Annual Revenue 510,170,000
contents the temperature of the extruder would increase. Higher Construction Expenses 5174,338| | Annual Net Profit 54,598,306
Market Analysi S" extruder temperatures correlate to increased oil and water removal Legal Expenses 213,947 1ot irm on Investment 2 539,
. . . ' A from the soybeans. It was also determined that soybeans could be contractor’s Fee »55,788] | payback Period (years) 0.40
With the increase in awareness of Geliac Disease, more anc extruded twice, with no negative effects in running the extruder contingency »129,010
more individuals are living a gluten-free lifestyle. Thus. the rocéss was cregte 4 t6 extrude the So gbeans fwice ' Working Capital $261,507
Approximately twenty-five percent of consumers desire more - Prot o ¢ e S0y ) Total $1,847,982
gluten-free foods in the market. With an increasing market which results in about 40% of the total oil being removed. Given
our company will produce 1% c;f the total market which is | actual equipment sizes, it is best to produce the flour using one Annual Production Cost
. equipment line. The total capital investment was determined to be Raw Materials $2,933,868
approximately 10,165,200 pounds of sov flour .
$1,848,000 and the yearly net profit would be $4,598,000. Labor $2,012,500
Utilities S87,520
- . il 390,211
Overview of Process: e Faciity 339,
s o . _ niet vioisture vs. Extruaer Fixed Charges $47,594
Raw soybeans are dried in a rotary dryer from 13% moisture ™ Temperature
0 . . . . . o 280 General Expenses $100,000
to 8% moisture. The dried feed is then fed into the first 5,70 + Moisture Total $5.571,694
extruder. Once extruded, the meal is then re-hydrated to 8% g - - Content First e
in a mixer and then fed into the second extruder. The product 3 e Pxtrusion " Yats iy
is then milled. The extruders are extruding into a slight = ¢ - O BT B0 - - .
| ruding 9 5 240 smvoisre | [ NNECT WAP0d" B [ Alternative Solutions:
vacuum. The overall flow diagram is shown below and was 3 Content A T\ PP\ | Multiol rud . . d b qt high
] = n NN ™ A P
modeled using SuperPro. : :etcronc_j n B 2. % ultiple extruders In series could be used to remove a higher
& 220 Xtrusio ‘%7 AA L\ VA percentage of the total oil for use in low fat products.
o |5 10 1> - ATEANIEELT= 1+ Use Hexane or similar chemical to extract oil from the soybeans
Air Inlet I IVI I . . "
{ o —— h"f: et Volsture — and then mill the remains to create a flour (current processing
Air Inlet  Air Inlet to Dryer igure 4£: Qrd oT lemperature vs. oisture x
- , > - - . being used).
$ A First Extrusion Second Extrusion
Mixing s Heat Exchanging _c
Cold Water to Mixer % 2> § 30 A
@)
Air Outlet from Dryer E 2 O 2 5 - [ |
: : | 5 . | Global/Societal Impact:
o 15 A Moisture < 20 A Moisture _ _ _
3 . o A Removal = Removal « EXxtrusion is a potential method to process soybeans and other
i Vapor Out Extruder 2 S ] O 15 . . . . ng m .
.. S 10 - . 5 = Oil rains in third world countries; it is a low ener rocessin
L X Hopper Component Splitting Soy to Hopper 2 _ Q m Oil py 10
_’Q—’—j; a:; D‘:ﬂf—g _.?7\/\/\/\/;@”“ _— E | Huppe':m’" “""‘,i,_r‘? | Component Spltting é 5 - A Removal é . _ Removal me t h 0O d .
| T F __ g é | n » Extrusion is also more environmentally friendly when compared
X 540 250 260 270 280 < 220 240 260 280 to the current processing method. The soybean industry uses
Temperature (F) Temperature (F) hexane to remove the oil, which is derived from crude oll.
Figure 1: Diagram showing the overall process of making soy flour from raw materials Figure 3: Oil and Moisture Removal for First Extruder Figure 4: Oil and Moisture Removal for Second Extruder
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