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Abattoir design and construction is a critical aspect of the meat processing industry that directly
influences operational efficiency, safety standards, hygiene, and compliance with regulatory
requirements. Effective abattoir design integrates functional workflows, robust infrastructure, and
safety protocols to create a facility capable of handling large volumes of animals ethically and
efficiently. Whether building a new abattoir or renovating an existing facility, meticulous planning and
adherence to industry standards are essential to ensure the operation runs smoothly, sustainably,
and profitably.

Importance of Proper Abattoir Design and Construction

Designing and constructing an abattoir involves more than just laying out space; it requires a
comprehensive understanding of animal handling, hygiene practices, environmental considerations,
and regulatory compliance. Proper design:

- Enhances operational efficiency
- Ensures animal welfare
- Maintains food safety and hygiene
- Protects workers' health and safety
- Reduces environmental impact
- Complies with legal standards and certifications

Key Principles of Abattoir Design

Effective abattoir design hinges on several core principles, including:

- Flow of Operations

The layout should facilitate a logical and efficient flow from animal reception to carcass chilling and
packaging. This minimizes cross-contamination and reduces handling times.

- Animal Welfare

Design features should minimize stress and injury to animals, including smooth flooring, proper
handling facilities, and appropriate lighting.
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- Hygiene and Sanitation

Materials and surfaces should be easy to clean and disinfect. Adequate drainage and waste
management systems are vital.

- Worker Safety and Comfort

Design should incorporate safety features, ergonomic considerations, and adequate ventilation to
protect workers.

- Environmental Sustainability

Incorporate waste management, water recycling, and energy-efficient systems to minimize
environmental footprint.

Planning and Design Process for Abattoir Construction

Step 1: Feasibility Study and Needs Assessment

- Market analysis
- Capacity planning
- Site selection considering logistics, accessibility, and environmental impact

Step 2: Regulatory Compliance and Standards

- Local, national, and international food safety standards (e.g., HACCP, ISO)
- Animal welfare regulations
- Environmental laws

Step 3: Architectural and Engineering Design

- Creating detailed blueprints
- Incorporating specialized zones and workflows
- Selecting appropriate materials and construction methods

Step 4: Cost Estimation and Budgeting
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- Construction costs
- Equipment procurement
- Operational expenses

Step 5: Construction and Implementation

- Site preparation
- Building construction
- Installation of equipment
- Staff training and operational testing

Layout and Zones in Abattoir Design

A typical abattoir is divided into specific zones, each serving a distinct purpose:

- Reception Area

- Animal unloading pens
- Holding yards
- Quarantine zones if needed

- Stunning and Bleeding Zone

- Stunning equipment (e.g., captive bolt, electrical)
- Bleeding stations

- Dressing and Evisceration Zone

- Skinning and carcass removal
- Evisceration stations
- Inspection points

- Carcass Inspection and Grading Area
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- Visual inspection facilities
- Grading stations

- Chilling and Storage Zone

- Refrigeration units
- Cold rooms
- Carcass transport systems

- Packaging and Dispatch Zone

- Packaging stations
- Cold storage
- Loading docks

- Waste Management Area

- Offal disposal
- Wastewater treatment
- Rendering facilities

Design Considerations for Abattoir Construction

Building Materials

- Use of stainless steel, concrete, and non-porous materials for hygiene
- Fire-resistant materials for safety

Ventilation and Climate Control

- Proper airflow to reduce odors and maintain hygiene
- Temperature control to ensure meat freshness
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Lighting

- Bright, shadow-free lighting for inspection and safety
- Use of natural light where feasible

Water Supply and Drainage

- Adequate supply of potable water
- Efficient drainage systems to prevent water stagnation

Wastewater and Waste Management

- Treatment facilities for effluents
- Safe disposal of solid waste and offal

Equipment and Technology in Modern Abattoirs

The integration of advanced equipment enhances efficiency and safety:

- Automatic stunning systems
- Carcass hoists and conveyors
- Inspection and grading machines
- Refrigeration and chilling units
- Waste processing machinery
- Automation in packaging and labeling

Environmental and Sustainability Aspects

Modern abattoir design emphasizes sustainability through:

- Water recycling systems
- Energy-efficient lighting and refrigeration
- Waste-to-energy technologies
- Green building certifications

Regulatory Compliance and Certification
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Ensuring compliance is vital for legal operation and market access. Key standards include:

- HACCP (Hazard Analysis and Critical Control Points)
- ISO certifications for quality and safety
- Animal welfare standards
- Environmental regulations

Challenges in Abattoir Design and Construction

- Balancing operational efficiency with animal welfare
- Managing environmental impact
- Ensuring worker safety in high-risk zones
- Keeping up with evolving regulations and standards
- Budget constraints and cost management

Best Practices for Successful Abattoir Construction

- Engage experienced architects and engineers specialized in food processing facilities
- Prioritize hygiene and safety in all aspects of design
- Incorporate flexible design features for future expansion
- Use sustainable and eco-friendly materials and systems
- Conduct thorough staff training before operation begins
- Implement rigorous quality control and monitoring systems

Conclusion

Abattoir design and construction is a complex, multidisciplinary process that requires careful
planning, adherence to strict standards, and a focus on operational efficiency, safety, and
sustainability. By integrating best practices and innovative technologies, modern abattoirs can
ensure high-quality meat processing that meets regulatory requirements and societal expectations
for humane animal treatment and environmental responsibility. Investing in thoughtful design not
only improves productivity and profitability but also reinforces a company?s commitment to ethical
and sustainable practices in the meat industry.
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This comprehensive overview of abattoir design and construction aims to serve as a valuable
resource for industry professionals, engineers, and entrepreneurs seeking to develop or upgrade
meat processing facilities.
 
Abattoir design and construction is a critical aspect of the meat processing industry, encompassing
the planning, development, and operational setup of facilities where animals are slaughtered and
processed into meat products. A well-designed abattoir not only ensures compliance with health and
safety regulations but also optimizes efficiency, animal welfare, and environmental sustainability. As
the global demand for ethically sourced and high-quality meat continues to grow, understanding the
principles behind effective abattoir design and construction becomes increasingly important for
entrepreneurs, industry professionals, and regulatory authorities alike.

Introduction to Abattoir Design

Effective abattoir design integrates multiple factors including hygiene, animal welfare, worker safety,
operational efficiency, and environmental impact. It involves meticulous planning to create workflows
that minimize stress for animals, reduce cross-contamination, and streamline processing stages.
The design process also considers local regulations, available technology, and community concerns
to develop a facility that is both compliant and sustainable.

Key Principles of Abattoir Design

- Animal Welfare: Design must facilitate humane handling, minimizing stress and injury.
- Hygiene and Sanitation: Facilities should promote easy cleaning and prevent contamination.
- Workflow Efficiency: Logical layout reduces movement of animals and staff, increasing

productivity.
- Worker Safety: Incorporate safety features to protect personnel from hazards.
- Environmental Sustainability: Waste management, water use, and energy efficiency are integral.
- Regulatory Compliance: Must adhere to local, national, and international standards.

Stages of Abattoir Construction

Constructing an abattoir involves several critical phases:
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1. Planning and Feasibility Study

- Market analysis and demand assessment.
- Site selection considering proximity to suppliers, transportation, and communities.
- Budgeting and financing considerations.
- Environmental impact assessment.

2. Design Development

- Architectural plans reflecting workflow, safety, and hygiene.
- Engineering layouts for utilities, waste management, and ventilation.
- Compliance with animal welfare standards and safety regulations.

3. Construction Phase

- Site preparation and foundation work.
- Building of structural components including slaughter halls, chilling rooms, and waste facilities.
- Installation of utilities such as water supply, electrical systems, and waste treatment plants.
- Implementation of safety features, lighting, and ventilation.

4. Equipment Installation

- Slaughtering tools and machinery.
- Refrigeration and chilling units.
- Waste management and effluent treatment systems.
- Worker safety equipment.

5. Commissioning and Testing

- System testing for efficiency and safety.
- Staff training.
- Certification and regulatory approval.

Design Features of a Modern Abattoir

Modern abattoirs incorporate advanced features to enhance efficiency and animal welfare:
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Workflow Layout

- Linear flow: Ensures animals move in a single direction from arrival to processing, reducing
stress and cross-contamination.

- Separation of zones: Clear demarcation between animal holding, slaughtering, processing, and
packaging.

Animal Handling Facilities

- Design of lairages and holding pens to minimize stress.
- Use of curved chutes and gentle ramps to facilitate smooth movement.
- Non-slip flooring and adequate lighting.

Hygiene and Sanitation

- Smooth, non-porous surfaces for easy cleaning.
- Adequate drainage systems.
- Sanitary fixtures and equipment.

Waste Management Systems

- Effluent treatment plants.
- Solid waste recycling facilities.
- Composting or biogas systems for organic waste.

Environmental Controls

- Ventilation systems to control odors and maintain air quality.
- Temperature regulation in chilling and processing zones.
- Water recycling and conservation measures.

Regulatory and Ethical Considerations

Compliance with animal welfare laws and food safety standards is paramount in abattoir design:
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- Animal Welfare: Facilities must allow humane handling, including appropriate stunning methods
and minimized stress.

- Food Safety Standards: Adherence to HACCP (Hazard Analysis and Critical Control Points)
principles.

- Worker Safety Regulations: Proper signage, protective equipment, and training.
- Environmental Regulations: Waste disposal, emissions control, and water treatment.

Advantages of Proper Abattoir Design

- Enhanced Food Safety: Reduced risk of contamination and spoilage.
- Improved Animal Welfare: Humane handling reduces stress and improves meat quality.
- Operational Efficiency: Streamlined workflows reduce time and labor costs.
- Environmental Sustainability: Efficient waste management minimizes ecological impact.
- Regulatory Compliance: Easier adherence to laws and standards.

Challenges and Considerations in Abattoir Construction

While designing and building an abattoir, several challenges may arise:

- High Capital Investment: Construction and equipment costs are substantial.
- Regulatory Complexity: Navigating local laws and standards can be intricate.
- Environmental Impact: Managing waste and emissions requires sophisticated systems.
- Community Relations: Noise, odors, and traffic can cause local opposition.
- Animal Welfare: Ensuring humane treatment involves continuous staff training and facility

maintenance.

Innovations in Abattoir Design

Technological advancements are transforming abattoir construction:

- Automation: Robotic butchery and processing systems increase precision and reduce labor.
- Green Building Techniques: Use of sustainable materials and energy-efficient systems.
- Smart Sensors: Real-time monitoring of temperatures, humidity, and equipment performance.
- Modular Construction: Prefabricated components allow faster and flexible facility expansion.
- Water Recycling Technologies: Advanced filtration systems to reduce water consumption.

Conclusion

Published by: managedisa.svssecurities.com Page 10 of 22



abattoir design and construction PDF Vol. 2022, Issue 9

Abattoir design and construction is a multifaceted process that demands meticulous planning and
execution to ensure a facility that is efficient, humane, safe, and environmentally responsible. The
integration of modern technology, adherence to strict regulations, and commitment to animal welfare
are essential components of successful abattoir development. As consumer awareness and
regulatory standards evolve, industry stakeholders must prioritize innovative and sustainable design
practices to meet future challenges and uphold the integrity of meat production. Investing in
high-quality design not only benefits the operational aspects of the facility but also contributes to the
global effort toward ethical and sustainable food systems.
 

 QuestionAnswer What are the key considerations for designing an efficient abattoir layout? Key
considerations include ensuring smooth workflow to minimize cross-contamination, incorporating
adequate space for slaughtering, processing, and waste management, complying with hygiene and
safety standards, and providing proper ventilation and lighting to ensure worker safety and product
quality. How can sustainable design principles be integrated into abattoir construction? Sustainable
design can be integrated by using eco-friendly materials, implementing water and energy
conservation systems, installing waste treatment and recycling facilities, and designing for natural
ventilation and lighting to reduce environmental impact. What are the latest technological
advancements in abattoir construction? Recent advancements include automation and robotic
processing systems, advanced waste management solutions, real-time monitoring and control
systems for hygiene and safety, and modular construction techniques for scalability and efficiency.
How does proper abattoir design improve food safety and hygiene? Proper design ensures a logical
flow that separates clean and dirty areas, facilitates easy cleaning and sanitation, reduces
contamination risks, and incorporates proper drainage and waste disposal systems, all of which
enhance food safety and hygiene standards. What are the regulatory standards to consider when
constructing an abattoir? Regulatory standards include adherence to local and international food
safety and hygiene regulations, veterinary and environmental laws, building codes, and standards
set by agencies such as the World Organisation for Animal Health (OIE) and local health
departments. How can modular construction benefit abattoir projects? Modular construction allows
for faster build times, easier scalability, cost savings, and flexibility in design modifications, making it
ideal for adapting to changing processing volumes and technological upgrades. What are the best
practices for waste management in abattoir design? Best practices include designing dedicated
waste collection and treatment systems, using biodegradable and recyclable materials,
implementing effluent treatment plants, and planning for manure and blood by-product processing to
minimize environmental impact. How does the choice of materials impact the durability and hygiene
of an abattoir? Selecting durable, non-porous, and corrosion-resistant materials such as stainless
steel enhances hygiene by preventing bacterial buildup and facilitates easy cleaning, while also
ensuring the longevity of the facility under rigorous operational conditions. 

 
Related keywords: abattoir planning, slaughterhouse architecture, meat processing facility, sanitary
design, abattoir engineering, facility layout, hygiene standards, waste management, building
regulations, meat industry infrastructure
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LAYOUT OF AN ABATTOIR

Layout Of An Abattoir
 
Layout of an Abattoir: Designing for E?ciency, Hygiene, and Animal Welfare
 

layout of an abattoir plays a crucial role in ensuring the smooth operation of
meat
 
processing facilities while upholding strict standards of hygiene, safety, and animal
 
welfare. An abattoir, or slaughterhouse, is not just a place where animals are processed; it
 
is a carefully designed environment that must balance operational e?ciency with
 
regulatory compliance and ethical considerations. Whether you are planning a new facility
 
or upgrading an existing one, understanding the key components and the ideal spatial
 
arrangement is essential to optimize work?ow and maintain product quality.
 

Why the Layout of an Abattoir Matters
 
When it comes to meat processing, the layout directly in?uences multiple factors such as
 
contamination control, worker safety, and processing speed. A well-thought-out design
 
minimizes the risk of cross-contamination by separating clean and dirty zones and
 
ensures that animals move calmly and e?ciently through each stage of slaughter.
 
Moreover, the layout a?ects the ease of maintenance and cleaning, which are vital for
 
compliance with food safety regulations.
 
The abattoir layout must also consider animal welfare protocols, providing enough space
 
for animals to be handled gently and reducing stress. Poorly designed facilities can lead to
 
bottlenecks, delays, and increased risk of injury to both animals and workers.
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Key Components of an Abattoir Layout
 

1. Receiving and Holding Areas
 
The ?rst step in any abattoir is the receiving area, where animals arrive and are held
 
temporarily before processing. This section should be designed to allow for easy unloading
 
of animals from transport vehicles, with ramps and gates tailored to the species being
 
processed. Adequate holding pens with shelter, ventilation, and access to water are
 
essential to reduce animal stress.
 
In terms of layout, the holding pens should be positioned to facilitate smooth movement
 
into the stunning area, minimizing the distance animals need to travel. This helps
 
maintain a calm environment and reduces the risk of injury.
 

2. Stunning and Killing Area
 
This area is critical for humane slaughter practices. The stunning area must be quiet, well-
 
lit, and designed to prevent distractions that could agitate animals. The layout often
 
includes restraining equipment positioned to allow quick and e?ective stunning, followed
 
by immediate bleeding to ensure animal welfare and meat quality.
 
The design should ensure a clear separation between this ?dirty? zone and the
 
subsequent "clean" processing areas to prevent contamination. Proper drainage and easy-
 
to-clean surfaces are necessary here, given the nature of the work.
 

3. Dressing and Processing Rooms
 
After stunning and bleeding, carcasses move to the dressing or evisceration rooms. This
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section requires a sterile environment to prevent contamination of edible meat parts. The
 
layout
 

Question
 

Answer
 
What is the primary
 
consideration in the layout
 
of an abattoir?
 
The primary consideration in the layout of an abattoir is to
 
ensure e?cient work?ow that maintains hygiene and
 
biosecurity, minimizing cross-contamination between
 
di?erent processing stages.
 
How does the layout of an
 
abattoir impact food
 
safety?
 
A well-designed abattoir layout separates clean and dirty
 
zones, controls the ?ow of animals and products, and
 
facilitates proper sanitation, all of which are critical for
 
maintaining food safety standards.
 
What are the key areas
 
typically included in the
 
layout of an abattoir?

Published by: managedisa.svssecurities.com Page 14 of 22



abattoir design and construction PDF Vol. 2022, Issue 9

 
Key areas in an abattoir layout include animal holding pens,
 
stunning and bleeding areas, hide removal, evisceration,
 
carcass chilling, meat inspection, and packaging zones.
 
Why is animal welfare
 
important in the design
 
and layout of an abattoir?
 
Animal welfare is important to minimize stress and
 
su?ering; the layout should provide smooth animal
 
movement with non-slip ?ooring, proper lighting, and quiet
 
handling to comply with ethical standards and improve
 
meat quality.
 
How does the layout of an
 
abattoir contribute to
 
operational e?ciency?
 
An optimized layout reduces movement distances for
 
animals and workers, streamlines processing steps, and
 
allows for better use of space and resources, leading to
 
faster throughput and reduced operational costs.
 
What role does ventilation
 
play in the layout of an
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abattoir?
 
Proper ventilation in an abattoir layout helps control odors,
 
reduce airborne pathogens, maintain a comfortable
 
environment for workers, and preserve meat quality by
 
regulating temperature and humidity.
 
Layout of an Abattoir: An In-Depth Analysis of Design and Functionality
 

Layout of an abattoir serves as a critical foundation for ensuring e?cient
operations,
 
maintaining hygiene standards, and complying with regulatory requirements within meat
 
processing facilities. The design intricacies involved in structuring an abattoir go beyond
 
mere spatial considerations; they directly impact animal welfare, worker safety, product
 
quality, and ultimately, consumer con?dence. This article delves into the essential
 
elements shaping the layout of an abattoir, evaluating best practices, common
 
challenges, and emerging trends in the industry.
 

Understanding the Core Principles Behind Abattoir Layout
 
The layout of an abattoir is fundamentally guided by operational ?ow, sanitary control,
 
and biosecurity measures. These principles help minimize contamination risks and
 
streamline the processing stages from live animal reception to carcass dispatch. Unlike
 
other food processing facilities, abattoirs require a meticulous segregation of clean and
 
unclean zones to prevent cross-contamination.
 
An e?ective layout typically follows a linear process ?ow?starting with animal unloading,
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moving through stunning, bleeding, dressing, inspection, and ?nally, chilling and
 
packaging. Such a unidirectional ?ow reduces the likelihood of backtracking, which can
 
introduce contaminants. Moreover, the spatial arrangement must accommodate both the
 
physical size and behavioral characteristics of livestock, necessitating careful design of
 
holding pens, raceways, and stunning areas.
 

Key Components in Abattoir Design
 
Several critical zones de?ne the layout of an abattoir, each with speci?c design
 
requirements:
 

Receiving and Holding Area: This zone is designed for the humane and safe
 
1.
 
unloading of animals. It includes lairages or holding pens that provide adequate
 
space, ventilation, and comfort to reduce stress on animals prior to slaughter.
 

Stunning and Bleeding Section: Positioned immediately after the holding area,
 
2.
 
this section facilitates humane slaughtering methods. The layout here must support
 
rapid throughput while ensuring worker safety and e?ective bleeding to maintain
 
meat quality.
 

Hide Removal and Evisceration: These processes involve the removal of skin
 
3.
 
and internal organs. The layout must maintain strict separation from other areas to
 
contain biohazards and streamline inspection procedures.
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Carcass Inspection and Grading: An essential checkpoint where veterinary and
 
4.
 
food safety inspections occur. The design needs to provide su?cient space for
 
detailed examination without interrupting the ?ow.
 

Chilling and Storage: Post-inspection, carcasses are transferred to chilling
rooms
 
5.
 
or cold storage to inhibit microbial growth. These areas should be accessible yet
 
isolated to maintain temperature control.
 

Waste Management and E?uent Treatment: Waste areas require dedicated
 
6.
 
layouts to handle by-products, blood, and wastewater, ensuring environmental
 
compliance and operational hygiene.
 

Operational Flow and Spatial Optimization
 
One of the most signi?cant challenges in the layout of an abattoir is balancing operational
 
e?ciency with strict sanitary requirements. The facility layout must be designed to
 
support a continuous ?ow of animals and carcasses without unnecessary handling or
 
bottlenecks. In modern abattoirs, automation and mechanization are integrated within the
 
layout to improve throughput and reduce manual labor.
 
For instance, conveyor systems often link stunning, bleeding, and dressing areas,
 
facilitating a seamless transition between processing stages. This mechanized ?ow
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reduces human contact with carcasses, thereby lowering contamination risks.
 
Additionally, the spatial design must accommodate inspection stations without causing
 
delays, often by creating parallel processing lines or bypass lanes.
 
Comparatively, smaller abattoirs may adopt a more compact layout due to space
 
constraints, but this can introduce challenges in maintaining adequate separation
 
between clean and dirty zones. Conversely, larger facilities bene?t from expansive layouts
 
that allow for dedicated zones and advanced waste handling systems but require greater
 
capital investment and complex logistics.
 

Sanitation and Biosecurity Considerations
 
Sanitation is paramount in abattoir design, directly in?uencing public health outcomes.
 
The layout must facilitate frequent cleaning and disinfection, which necessitates smooth,
 
non-porous surfaces, proper drainage, and accessible cleaning stations throughout the
 
facility. Floor gradients and sloping towards drains are typical features that help manage
 
wastewater e?ectively.
 
Moreover, biosecurity protocols dictate the physical separation of incoming animals and
 
outgoing products. This often results in the design of separate entry and exit points,
 
controlled access zones, and bu?er areas to minimize disease transmission risks. In some
 
cases, abattoirs incorporate quarantine zones for animals suspected of carrying infectious
 
diseases.
 
The strategic placement of handwashing stations, protective gear dispensers, and
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controlled movement pathways for personnel further enhances hygiene control. Such
 
features are integral to the layout, ensuring compliance with food safety standards like
 
HACCP (Hazard Analysis and Critical Control Points).
 

Technological Integration and Environmental Impact
 
Modern abattoirs increasingly incorporate technology into their layout to boost e?ciency
 
and sustainability. Digital monitoring systems, automated stunning equipment, and
 
robotic carcass processing stations are spatially embedded within the facility design.
 
These advancements demand careful planning for power supply, maintenance access,
 
and safety zones.
 
From an environmental perspective, the layout must accommodate e?uent treatment
 
plants or bio-digestion units to manage organic waste. Positioning these systems near
 
waste generation points reduces transportation distances and environmental footprint.
 
Additionally, energy-e?cient refrigeration rooms and water recycling systems are
 
integrated within the site plan to promote sustainability.
 

Challenges and Adaptations in Abattoir Layout
 
Designing the layout of an abattoir comes with inherent challenges. Variability in livestock
 
species, throughput capacity, and local regulatory frameworks require tailored solutions
 
rather than one-size-?ts-all designs. For example, layouts optimized for cattle slaughter
 
may di?er signi?cantly from those intended for poultry or swine.
 
Furthermore, older facilities often struggle to retro?t modern hygiene and work?ow
 
standards due to structural limitations. This has spurred redevelopment projects aimed at
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improving spatial arrangements without disrupting ongoing operations.
 
Another consideration is the human factor: ergonomics and worker safety must be
 
integrated into the layout to reduce occupational hazards. Well-lit walkways, anti-slip
 
?ooring, and emergency exit routes are critical design elements that enhance workplace
 
conditions.
 

Comparative Insights: Traditional vs. Modern Abattoir Layouts
 
Traditional abattoirs typically featured less compartmentalization and relied heavily on
 
manual labor and simple tools. Their layouts often lacked rigorous segregation between
 
dirty and clean areas, increasing contamination risks. In contrast, modern abattoirs
 
emphasize modular design, automation, and strict zoning to optimize hygiene and
 
e?ciency.
 
For example, a contemporary layout might include:
 
Separate air handling systems for di?erent zones to reduce airborne contamination
 
1.
 
Advanced waste separation units integrated into the overall site plan
 
2.
 
Dedicated inspection laboratories and cold chains embedded within the ?ow
 
3.
 
Such advancements not only improve product safety but also enhance compliance with
 
international standards, facilitating global meat trade.
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The layout of an abattoir thus represents a complex synthesis of functional requirements,
 
sanitary imperatives, and technological integration. As consumer demand for traceability
 
and food safety intensi?es, abattoir designs continue to evolve, re?ecting broader trends
 
in industrial e?ciency and environmental stewardship. Properly con?gured spatial
 
arrangements not only safeguard public health but also optimize operational costs and
 
animal welfare, a?rming the critical role of layout planning in the meat processing
 
industry.
 
slaughterhouse design, meat processing plant layout, abattoir ?oor plan, animal handling
 
system, hygiene zones in abattoir, waste management in slaughterhouse, abattoir
 
equipment arrangement, ventilation in abattoir, worker safety in slaughterhouse, carcass
 
processing ?ow
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