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EE--Factory vs. ProFactory vs. Pro--PlannerPlanner

••EE--FactoryFactory
––Factory CADFactory CAD
––Factory PlanFactory Plan
––Factory FlowFactory Flow
––Factory OPTFactory OPT

••ProPro--PlannerPlanner
––WorkWork--Place PlannerPlace Planner
––Flow Path CalculatorFlow Path Calculator



EE--Factory vs. ProFactory vs. Pro--PlannerPlanner

••Goals of Manufacturing  Facilities and Goals of Manufacturing  Facilities and 
Material HandlingMaterial Handling
••Data Sources for Facilities DesignData Sources for Facilities Design
••Activity & Path Networks ChartsActivity & Path Networks Charts
••Time & Distance CalculationsTime & Distance Calculations
••Flow & Aisle AnalysisFlow & Aisle Analysis
••Activity Relationship AnalysisActivity Relationship Analysis
••Workstation DesignWorkstation Design



EE--Factory vs. ProFactory vs. Pro--PlannerPlanner
••Exemplify the design and operation of an Exemplify the design and operation of an 
automobile assembly plant.automobile assembly plant.
••Efficiency and productivity in factories can be Efficiency and productivity in factories can be 
enhanced by decreasing waste.  enhanced by decreasing waste.  
••Waste can be defined as any activity or operation Waste can be defined as any activity or operation 
that adds no value to the product.  Any action that adds no value to the product.  Any action 
performed in the production process that would not performed in the production process that would not 
be appreciated by the customer.be appreciated by the customer.
••The best way of avoiding The best way of avoiding ““mudamuda”” is to achieve is to achieve 
lean manufacturing.  Lean procedures are oriented lean manufacturing.  Lean procedures are oriented 
to efficient production of value.  to efficient production of value.  



Lean ManufacturingLean Manufacturing
•• Lean manufacturingLean manufacturing is a concept whereby all production people is a concept whereby all production people 

work together to eliminate waste.work together to eliminate waste.
• Muda (waste) is defined as any expense that doesn’t help to 

produce value. We want to do only work that will add value. 
• There are eight kinds of muda: overproduction, waiting, 

transportation, processing, inventory, motion, rework, and poor 
people utilization. 

• Kanban is another technique that affects the manufacturing facility 
design. It is referred to as a “pull” system, differs from the 
traditional inventory “push” system such as JIT and MRP.

Meyers, F.E. & Stephens, M.P. (2005). Manufacturing facilities design and material handling (3rd. 
ed.) Prentice Hall. ISBN: 0-13-112535-4; p 4



Product Life Cycle ManagementProduct Life Cycle Management

•• Product Life Cycle Management (PLCM)Product Life Cycle Management (PLCM) is is 
the discipline that deals with all the the discipline that deals with all the 
changes that affect the conditions under changes that affect the conditions under 
which products are sold.  Different plans, which products are sold.  Different plans, 
approaches and tactics are considered as approaches and tactics are considered as 
a product goes through its life cycle.a product goes through its life cycle.



Relationship  PLMRelationship  PLM--Facilities DesignFacilities Design

•• The application of Product Life Management The application of Product Life Management 
allows operations management to achieve allows operations management to achieve 
significant cost savings on its facility projects.significant cost savings on its facility projects.

•• ““Manufacturing facilities design is the Manufacturing facilities design is the 
organization of the companyorganization of the company’’s physical facilities s physical facilities 
to promote the efficient use of the companyto promote the efficient use of the company’’s s 
resources such as people, equipment, material, resources such as people, equipment, material, 
and energy.and energy.””

Meyers, F.E. & Stephens, M.P. (2005). Manufacturing facilities design 
and material handling (3rd. ed.) Prentice Hall. ISBN: 0-13-112535-4; p 1
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Increase of the Building CubeIncrease of the Building Cube

Factory CADFactory CAD



Providing a safe working Providing a safe working 
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Data Sources for Facilities PlanningData Sources for Facilities Planning
Cycle time, Bottleneck time & Cycle time, Bottleneck time & TaktTakt TimeTime

ProPro--PlannerPlanner



Indented Bill of MaterialsIndented Bill of Materials

ProPro--PlannerPlanner



Structure TreeStructure Tree

Factory Flow Factory Flow 
& Pro& Pro--PlannerPlanner



Gantt ChartsGantt Charts

ProPro--PlannerPlanner



PertPert--CPM GraphCPM Graph

ProPro--PlannerPlanner
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ProPro--PlannerPlanner



Process Flow ChartProcess Flow Chart
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Time & Distance CalculationsTime & Distance Calculations

WorkWork--Place Place 
PlannerPlanner



Walking SpeedWalking Speed

WorkWork--Place Place 
PlannerPlanner



ErgonomicsErgonomics

WorkWork--Place Place 
PlannerPlanner



SimulationsSimulations
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SimulationsSimulations

WorkWork--Place Place 
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Flow Paths & Congestion Flow Paths & Congestion 
Calculations Calculations 

WorkWork--Place Place 
PlannerPlanner



Flow & Aisle AnalysisFlow & Aisle Analysis

Factory FlowFactory Flow



Flow CalculationsFlow Calculations

Factory FlowFactory Flow



Routing CalculationsRouting Calculations

Factory FlowFactory Flow



Euclidean CalculationsEuclidean Calculations

Factory FlowFactory Flow



Congestion CalculationsCongestion Calculations

Flow Path Flow Path 
CalculatorCalculator



Activity Relationship AnalysisActivity Relationship Analysis

Flow Path Flow Path 
CalculatorCalculator



Activity Relationship AnalysisActivity Relationship Analysis

Factory OPTFactory OPT



Activity Relations DiagramActivity Relations Diagram

Factory PlanFactory Plan



Flow Relationship DiagramFlow Relationship Diagram

Factory PlanFactory Plan



Workstation DesignWorkstation Design--Space DeterminationSpace Determination
Machinery Equipment Layout DataMachinery Equipment Layout Data

Factory CADFactory CAD



Designing Facilities & LayoutsDesigning Facilities & Layouts



Designing WorkstationsDesigning Workstations

Factory CADFactory CAD
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Summary of ConclusionsSummary of Conclusions
Factory Plan Factory CAD Factory Flow Factory OPT Pro-Planner Work-Place Planner

Goals and objectives of manufacturing  

facilities design and material handling X

Data sources for facilities design X

Path networks & activity graphs X X

Time studies X X

Flow analysis X X

Activity relationship analysis X X

Facility design & layouts X



Software Features Software Features –– Factory CADFactory CAD
•• Sketching a FloorSketching a Floor
•• Sketching GridsSketching Grids
•• Inserting ColumnsInserting Columns
•• Creation of ObjectsCreation of Objects
•• Drawing Electrical Lines, labels and disconnect switchesDrawing Electrical Lines, labels and disconnect switches
•• Drawing PitsDrawing Pits
•• Including a guard railIncluding a guard rail
•• Sketching a containerSketching a container
•• Drawing a rackDrawing a rack
•• Including generic toolsIncluding generic tools
•• Safety fencesSafety fences
•• Sketching a mezzanineSketching a mezzanine
•• RobotsRobots
•• Workstation DesignWorkstation Design
•• Lean DesignsLean Designs
•• Activity RelationshipsActivity Relationships
•• Flow Relationship DiagramsFlow Relationship Diagrams



Software Features Software Features –– Factory FlowFactory Flow

•• Workstation DataWorkstation Data
•• Display of path networksDisplay of path networks
•• Euclidean calculationsEuclidean calculations
•• Sketching AislesSketching Aisles
•• Routing calculationsRouting calculations
•• Aisle congestion drawingAisle congestion drawing



Software Features Software Features –– Factory OPTFactory OPT

•• LayoutsLayouts
•• Activity RelationshipsActivity Relationships



Software Features Software Features –– ProPro--PlannerPlanner
•• Tree StructuresTree Structures
•• Diagrams & GraphsDiagrams & Graphs
•• Indented Bill of MaterialsIndented Bill of Materials
•• GanttGantt--chartchart
•• PertPert--CPM chartCPM chart
•• Cycle times, bottleneck times and Cycle times, bottleneck times and takttakt timestimes
•• Production rates calculationsProduction rates calculations
•• Resources displayResources display
•• Work instructions displayWork instructions display



Software Features Software Features –– WorkWork--Place Place 
PlannerPlanner

•• Distance and displacement calculationsDistance and displacement calculations
•• Time calculationsTime calculations
•• OperatorOperator’’s speeds speed
•• SimulationsSimulations
•• Flow path calculationsFlow path calculations
•• Congestion calculationsCongestion calculations
•• Lean percentages displayLean percentages display



Software Features Software Features –– Flow Path Flow Path 
CalculatorCalculator

•• Congestion calculationsCongestion calculations



Thank youThank you
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