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Introduction to Facility Design and Layout
Key concepts, objectives, and practical steps for creating efficient, safe, and adaptable
workspaces.

1. Why Facility Design Matters

Goal Impact on Operations

Productivity Reduces travel distance, minimizes bottlenecks, speeds up material flow.

Safety Proper spacing, clear egress, ergonomic workstations lower accident rates.

Cost Optimized space use lowers real?estate costs; efficient layouts cut labor and

Control handling expenses.

Flexibility Allows quick re?configuration for new products, demand spikes, or technology
upgrades.

Quality Consistent processes and controlled environments improve product conformity.

2. Core Design Principles

1. Flow Optimization

o Linear (straight?line): ideal for simple, single?product lines.
o U?shaped: reduces walking distance, improves supervision.
o Cellular: groups machines for a family of parts; supports lean manufacturing.

2. Space Utilization

o Vertical stacking (racking, mezzanines) when floor area is limited.
o Modular furniture/equipment for easy relocation.

3. Ergonomics

o Work?station height, reach zones, adjustable fixtures.
o Reduces fatigue, musculoskeletal disorders, and errors.
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4. Safety & Compliance

o Clear aisles (minimum 1.2?m for pedestrian traffic, wider for forklifts).
o Fire exits, sprinkler coverage, hazardous?material segregation.

5. Scalability & Future?Proofing

o Include “expansion zones” and extra utility capacity (power, compressed air, data).

3. Layout Types & Typical Applications

Layout Type Description Best Fit For
Process Departments grouped by similar o
_ _ o Job shops, custom fabrication.
(Functional) functions (e.g., machining, assembly).

, Sequential stations arranged in the order High?volume, low?variety
Product (Line) _ )
of operations. production.

Small, self?contained groups of _ _
Cellular . . . Mixed?model, lean environments.
machines serving a product family.

) o Product stays in one place; resources ) _ )
Fixed?Position ot Large assemblies (aircraft, ships).
move to it.

Hvbrid Combines two or more of the above to  Facilities handling both high?volume
ri
Y meet complex needs. lines and custom jobs.

4. Step?by?Step Design Process

1. Define Objectives & Constraints
o Production volume, product mix, budget, regulatory requirements, site dimensions.
2. Gather Data

o Process maps, bill of materials, equipment specs, material handling rates, workforce
skills.
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3. Develop a Conceptual Layout

o Sketch high?level flow diagrams (paper or digital).
o Test alternatives (linear vs. U?shaped, cellular groups).

4. Perform a Space Allocation Study

o Calculate required floor area:
[ text{Area} = \frac{\text{Total equipment footprint} + \text{Aisle area} + \text{Support
zones}H\text{Utilization factor}} |

o Utilization factor (typically 0.8—0.9) accounts for future growth.

5. Select Material?Handling Systems

o Conveyors, AGVs, forklifts, pallet jacks — match to
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