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Recommendations
Client Mr. Ford is part of the West Michigan 
Shoreline Food Processing Initiative. This 
organization plans to build a food processing 
facility with four production suites for fruit, 
vegetable, and beverage businesses on the campus 
of Muskegon Community College. Muskegon 
County and the surrounding counties are home to 
43% of Michigan’s food processing employees and 
this industry is growing at a rate nearly double the 
national average. The new facility aims to achieve 
the following:
 Expand small local food businesses
 Support the growing food processing industry 

of West Michigan
 Provide pilot scale production space for larger 

processors
 Provide hands on learning opportunities to 

students

Select appropriate equipment and determine utility 
requirements for a food processing accelerator               
with four outfitted, flexible production spaces for           
small food manufacturers while ensuring all food 
safety regulations are met

Objectives
 Provide a list of cost-effective processing

equipment within $2,000,000 for grant
procurement

 Configure 4 productive and flexible
workspaces with interchangeable
components for multiple process line options

 Ensure equipment mobility with individual
equipment footprints equal to or less than 48 x 40 in

Constraints
 Equipment costs ≤ $200,000
 Utilities to architect by March 1, 2020
 3 suites with dimensions of 30 ft x 39.4 ft

and 1 suite with dimensions of 60 ft x 39.4 ft
 Unit process capacity of 5-40 gal/min
 Local, state, and federal food and worker

safety regulations

Processing Lines
To accommodate the versatile equipment needs of potential renters, 
the team created six example processing lines. Four beverage lines 
were selected based off market trends and client requests. 
Additionally, two non-beverage lines were added to ensure that 
selected equipment could handle more viscous product. 
 Carbonated Beverages
 Juice
 Kombucha
 Milk
 Applesauce
 Jam

Unit Processes Selection
After assembling the lines, 13 pieces of equipment were identified that 
the facility would need to purchase. To compare and select specific 
models, the team selected criteria to be used in decision matrices. 
These criteria are outlined in Figure 1 below.

Figure 1: Design Matrix Criteria

A decision matrix was completed for each unit process. Potential 
models were scored on a scale of 1 to 5 for every criteria to identify 
the optimal models for processing equipment.

Supporting Equipment Selection
Once processing equipment was selected, an area of available space 
was calculated for equipment such as tables and storage shelves. Four 
lists were created based on a different priority:
 Cost
 Similar facilities
 Space
 Number of workers
The lists were then cross-compared and narrowed down to select the 
best supporting equipment to meet the clients needs.

Utilities
Using the specification sheets for selected equipment,
power consumption was calculated for each unit process
and production line. Using an assumed 4 hours, or half
a workday, all quantities were converted to kilowatt 
hours (kWh). From there, utility costs were determined
for each line, displaying for the client which lines were
most utility and cost intensive.

Processing Equipment
Table 1 displays the teams selected models and quantities. Overall,
the equipment costs came out to $2,035,460, which will be used as a 
budget for grant procurement.

Supporting Equipment
Table 2 displays the team’s selections for supporting equipment. In 
some cases, as seen with the tables, more than one manufacturer
was recommended. This is due to the regulatory constraints; Regency 
makes tables at an ADA compliant height while Advance does not. In 
total, this equipment costs $105,284, well under the $200,000 the 
client had budgeted for such equipment.

Utilities
After determining the daily operating cost of each line, it was 
determined that jam was the most expensive line to run while juice 
was the least expensive. These values can be used when creating 
rental rates and utility design for the facility. In further equipment 
purchases, the team recommends pieces that operate on three phase 
power and lower amperage. These choices lower installation and 
wiring costs and are more efficient.
Economic Analysis
Using equipment, steam, and maintenance costs over                                         
10 years, rent for the entire facility was calculated to                                           
be $32,305/month, assuming a 15% profit margin.

Table 1: Processing Equipment Selections

Table 2: Supporting Equipment Selections
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