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PLC,  $600 

Control 
Panel,  $1,300 

Valves,  $60 

Original 
Processor,  $1,200 

Key:
Blue�t Complete  
Black�t In Progress  
Red�t Future

The testing process is crucial to any good design. Above, the team has identified 
the key components and chief aspects of testing and verification that apply to 
each. Additionally, the tasks are color coated to show the status of each.

PLC/Controls
The design of the team relies on a PLC(Programmable 

Logic Controller) to implement the automation scheme. 
The PLC is a fundamental electronic controller that 
incorporates simple instructions, coupled with inputs 
and timers, to operate outputs.

The instructions are programmed in ladder logic, a way of 
depicting sequential operations. Each operation begins 
at the completion of a previous operation, correct 
input conditions, or expiration of a timer unit. This 
design schema is widely used in industrial controls.

Advantages to the PLC design:

�‡Inputs allow for future enhancements:
�±Tank level sensors
�±Interface sensors

�‡Easy modification for:
�±Application customization
�±Process scalability

�‡Industry standards and compatibility

Figure 3: Sample of Ladder Logic from Biodiesel Automation

Control Panel
The processor will be under a high stress 

environment, with corrosive and flammable liquids in 
use. Additionally, due to the high current pumps in 
use, robust components are needed. The control panel
is present to house all of the relays, fuses, and 
electronic interfaces used. The project must comply 
with certain electrical standards, as seen below.

Applicable Standards:

�‡NEMA 4X (Washdownand corrosion resistance)

�‡NEC (National Electrical Code)

�‡IEC 61131-3 (PLC design standards)

�‡OSHA Sect. 14 (Electrical standards in the 
workplace)

Figure 4: Electrical Control Panel and PLC

Cost �tbenefit Analysis
One of the goals of this project is to create a cost effective

modification to the existing B60 processor. This is being 
done by using some non-traditional components, such 
as sprinkler valves to save money. There are also many 
optimizations that will be done as the project closes to 
cut unnecessary cost.

The breakdown of large component cost drivers can be 
seen on the left.

What is 
Biodiesel?

Works in 
any diesel 

engine

Cleaner 
burning

Can use 
waste 

vegetable 
oil

Renewable

Cost 
effective

Easy to 
produce
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Florida Biodiesel Inc.
Florida Biodiesel Inc. located in Clearwater, Florida has joined a 
partnership with Biomarq.  Florida Biodiesel currently makes two 
biodiesel processors, a 40 gallon batch size priced at $1200, and a 500 
gallon batch size at $10,000.

Both reactors consist of two pumps and two tanks to mix and 
dispense the reactants, as well as a small manifold of valves to change 
the direction of flow in the system. The current system takes roughly 
ten hours to make a batch of biodiesel and requires the user to 
periodically interact with the system to turn on the pumps and open 
the valves. 

Florida Biodiesel currently sells to small consumers in land and 
marine applications producing 200 �t 300 processors annually. 

Figure 1: Current B-60 processor

BiodieselProduction Process

Concept Validation Prototype

Usingthe existing processor provided by Florida Biodiesel 
and off-the-shelf sprinkler valves, a prototype was built. 
The ultimate purpose of the prototype is to produce test 
batches using the developed control system. This will 
allow for verification of the programmed process logic and 
flow timing.

Customer Needs

�‡ Minimal User Interaction

�‡ Safe Operation

�‡ Minimal Modification to 

Current Product

�‡ Component Flexibility

�‡ Low Cost

�‡ �W�Œ�}�À�]����������� �̂��µ�š�š�}�v-�š�}�����µ���l���š�_��
automated production solution

�‡ All electronics incorporated for the 
controls will be contained within a 
NEMA 4X compliant, wash-down 
approved enclosure.

�‡ Only valves and ingredient-
dispensing mechanisms need to be 
added to current B-60 design

�‡ Open interface architecture �tOEMs 
and end users can specify their own  
processor components

�‡ Components of the controls were 
selected at the lowest cost possible 
while maintaining safety standards

Solution

Customer Needs
To assure that the product is marketable, specific customer needs were 
identified in the development process.  These needs were identified as 
minimal user interaction, safe operation, minimal modification to current 
product,  flexibility of components, and low cost.  The solutions to these 
needs are shown below:

Assessment of Design

Figure 2: Reactor Prototype


