
Open Source WASH Tech Library for Community-Controlled Innovation

Democratizing Water Technology for Justice and Sustainability

🌊 Overview

This library provides comprehensive open source water and sanitation technologies designed for

community ownership, local manufacturing, and democratic control. By sharing designs,
documentation, and implementation guidance freely, it prevents technology appropriation while

empowering communities to develop water solutions that serve their specific needs, values, and
contexts.

Core Purpose: Create accessible, adaptable, and community-controlled water technologies that

communities can understand, build, maintain, and modify while fostering global cooperation and
preventing corporate technology monopolies in the essential human right to water.

🔧 Technology Categories and Solutions

Water Treatment Technologies

Point-of-Use Treatment Systems:

Ceramic Water Filters:

Technology Description: Clay-based filters using local materials and simple firing techniques

Treatment Capacity: 1-5 liters per hour for household use

Contaminant Removal: Bacteria, protozoa, turbidity reduction

Manufacturing Requirements: Local clay, organic burnout material, simple kiln

Community Manufacturing: Training local potters and ceramics artisans

Design Specifications:

CERAMIC FILTER SPECIFICATIONS
Material: Local clay + 10-30% organic burnout (rice husks, sawdust, etc.)
Dimensions: 200mm diameter x 100mm height (adjustable)
Flow Rate: 1-3 liters/hour
Pore Size: 0.5-1.0 microns
Efficiency: >99% bacteria removal, >99.9% protozoa removal
Lifespan: 1-2 years with proper maintenance

MANUFACTURING PROCESS:
1. Clay preparation and testing for suitability
2. Mixing clay with organic burnout material
3. Forming filters using simple molds or pottery wheels
4. Drying filters slowly to prevent cracking
5. Firing in kilns at 850-900°C to burn out organics
6. Quality testing for flow rate and bacterial removal

COMMUNITY PRODUCTION SETUP:
- Simple kiln construction using local materials
- Potter training in filter production techniques
- Quality control systems for bacterial testing
- Local distribution and maintenance networks

Solar Water Disinfection (SODIS) Systems:
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Technology Description: Solar radiation and heat for pathogen inactivation

Treatment Capacity: 1-6 liters per day per bottle/container

Contaminant Removal: Bacteria, viruses, protozoa

Equipment Requirements: Clear plastic bottles or containers, reflective surfaces

Community Implementation: Education and behavior change programs

Bio-Sand Filters:

Technology Description: Slow sand filtration with biological treatment layer

Treatment Capacity: 20-50 liters per day for household use

Contaminant Removal: Bacteria, protozoa, turbidity, some chemicals

Manufacturing Requirements: Sand, gravel, concrete or plastic containers

Community Manufacturing: Local construction with simple tools and materials

Household-Scale Treatment Systems:

Moringa Seed Coagulation:

Technology Description: Natural coagulant from moringa oleifera seeds

Treatment Application: Turbidity reduction and some bacterial removal

Processing Requirements: Seed processing, dosing calculation, settling time

Local Production: Moringa tree cultivation and seed processing

Integration: Combined with other treatment methods for comprehensive treatment

Activated Carbon Filters:

Technology Description: Adsorption treatment using locally-produced activated carbon

Treatment Capacity: Varies based on design and carbon quality

Contaminant Removal: Chlorine, some chemicals, taste and odor improvement

Manufacturing Requirements: Organic materials (coconut husks, wood), carbonization

equipment

Community Production: Local production from agricultural waste

Community-Scale Treatment Systems:

Slow Sand Filtration:

Technology Description: Biological and physical treatment through sand beds

Treatment Capacity: 100-10,000 liters per day depending on size

Contaminant Removal: Bacteria, protozoa, turbidity, some viruses

Construction Requirements: Sand, gravel, concrete or masonry construction

Community Implementation: Cooperative construction and maintenance

Design Specifications:

SLOW SAND FILTER COMMUNITY SYSTEM
Capacity: 2000 liters/day (serving 100 people)
Dimensions: 2m x 2m x 1.2m deep
Materials: Local sand, gravel, concrete/masonry
Flow Rate: 0.1-0.3 m/hour
Maintenance: Weekly cleaning, monthly sand replacement

CONSTRUCTION DETAILS:
- Excavation: 2.5m x 2.5m x 1.5m deep
- Gravel bed: 30cm of graded gravel (2-20mm)
- Sand bed: 80cm of fine sand (0.15-0.35mm)
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- Supernatant: 30cm water depth above sand
- Outlet: Adjustable outlet maintaining water level

COMMUNITY OPERATION:
- Training 2-3 community operators
- Weekly monitoring of flow rate and turbidity
- Monthly sand cleaning and replacement schedule
- Quality testing using simple field tests
- Cooperative maintenance and cost sharing

Constructed Wetlands:

Technology Description: Natural biological treatment using wetland plants and processes

Treatment Capacity: Scalable from household to community level

Contaminant Removal: Organic matter, nutrients, some pathogens

Construction Requirements: Gravel, sand, wetland plants, waterproof liner or clay

Community Benefits: Treatment plus ecosystem services and food production

Water Supply and Distribution Technologies

Rainwater Harvesting Systems:

Household Rainwater Collection:

Technology Description: Roof catchment with storage and first-flush diverters

Collection Capacity: Varies based on roof area and rainfall

Storage Options: Ferrocement tanks, plastic tanks, underground cisterns

Manufacturing Requirements: Local materials, basic construction skills

Community Implementation: Household-level with cooperative purchasing and training

Community Rainwater Systems:

Technology Description: Large-scale catchment and storage for community use

Collection Capacity: Thousands to millions of liters depending on design

Infrastructure Requirements: Large catchment areas, storage tanks, distribution networks

Construction Methods: Community labor with technical assistance

Governance Integration: Community management and equitable distribution

Design Specifications:

COMMUNITY RAINWATER HARVESTING SYSTEM
Catchment Area: 1000 m² (school roof, community center)
Annual Rainfall: 800mm
Collection Efficiency: 80%
Annual Collection: 640,000 liters
Storage Capacity: 100,000 liters (serving 500 people)

SYSTEM COMPONENTS:
- Gutters and downspouts (local materials)
- First-flush diverter (50L capacity)
- Storage tank (ferrocement or plastic)
- Distribution network (gravity-fed)
- Filtration system (sand and gravel)

COMMUNITY CONSTRUCTION:
- Volunteer labor for excavation and construction
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- Skilled supervision for technical components
- Local materials procurement and cost sharing
- Training for operation and maintenance
- Governance system for water allocation

Groundwater Systems:

Hand-Dug Wells with Pumps:

Technology Description: Community-constructed wells with hand pumps or rope pumps

Depth Capacity: 5-30 meters depending on water table

Pumping Technology: Hand pumps, rope pumps, or solar-powered pumps

Construction Requirements: Basic tools, well lining materials, pump components

Community Implementation: Cooperative construction and maintenance

Solar-Powered Pumping:

Technology Description: Solar panels powering submersible or surface pumps

Pumping Capacity: Varies based on solar resource and pump size

System Components: Solar panels, pump controller, storage tank, distribution

Energy Independence: Community energy independence for water pumping

Maintenance Requirements: Basic electrical and mechanical maintenance

Spring Protection and Development:

Technology Description: Protected spring sources with gravity-fed distribution

Flow Capacity: Varies based on spring yield

Protection Methods: Spring boxes, infiltration galleries, gravity distribution

Construction Requirements: Stone, concrete, pipes, basic construction skills

Community Benefits: Reliable supply with minimal operating costs

Distribution Networks:

Gravity-Fed Distribution:

Technology Description: Gravity-powered water distribution from elevated sources

System Components: Storage tanks, distribution pipes, household connections

Pressure Management: Pressure-reducing valves, break tanks

Materials: Local pipes, fittings, simple valves and controls

Community Management: Community-controlled distribution and maintenance

Community Standpipes:

Technology Description: Shared water access points with community management

Design Variations: Single taps, multiple taps, washing facilities

Construction Requirements: Concrete platforms, pipes, taps, drainage

Social Organization: Community schedules, payment systems, maintenance

Accessibility: Universal design for people with disabilities

Sanitation Technologies

On-Site Sanitation Systems:

Composting Toilets:

Technology Description: Aerobic decomposition of human waste with carbon addition

Processing Capacity: Household to institutional scale

Design Variations: Self-contained, site-built, urine-diverting
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Construction Requirements: Local materials, ventilation, carbon source

Resource Recovery: Finished compost for soil improvement and agriculture

Design Specifications:

URINE-DIVERTING COMPOSTING TOILET
Capacity: 5-person household
Dimensions: 1.2m x 1.2m x 2.5m height
Materials: Local wood, metal roofing, concrete slab
Ventilation: Natural draft with 100mm vent pipe

CONSTRUCTION DETAILS:
- Foundation: Concrete slab with drainage
- Walls: Local timber or masonry construction
- Roof: Metal roofing with ventilation ridge
- Toilet seat: Urine-diverting design
- Composting chamber: Two-chamber alternating system

OPERATION REQUIREMENTS:
- Carbon addition after each use (sawdust, leaves)
- Monthly turning and mixing of compost
- Annual compost harvest and soil application
- Urine collection and dilution for fertilizer
- Community education on proper use and maintenance

Ecological Sanitation (EcoSan):

Technology Description: Resource recovery sanitation treating waste as resource

Processing Methods: Composting, urine diversion, anaerobic digestion

Resource Outputs: Compost, liquid fertilizer, biogas

Construction Approaches: Household, shared, community-scale systems

Integration: Integration with agriculture and food security

Pit Latrines with Improvements:

Technology Description: Improved pit latrines with ventilation and hygiene features

Design Improvements: Ventilation, handwashing, improved slabs

Construction Requirements: Local materials, basic construction skills

Upgrading Strategies: Retrofitting existing latrines with improvements

Community Implementation: Household construction with technical support

Community-Scale Sanitation:

Constructed Wetlands for Wastewater:

Technology Description: Biological wastewater treatment using wetland processes

Treatment Capacity: Household to community scale

System Types: Horizontal flow, vertical flow, hybrid systems

Construction Requirements: Gravel, sand, plants, waterproof liner

Multiple Benefits: Treatment plus ecosystem services and aesthetic value

Biogas Digesters:

Technology Description: Anaerobic digestion producing biogas and fertilizer

Input Materials: Human waste, animal waste, organic kitchen waste

Outputs: Biogas for cooking and lighting, liquid fertilizer for agriculture

Water & Sanitation Framework - Open Source WASH Tech Library Global Governance Frameworks

Page 5 of 14



Construction Types: Fixed dome, floating drum, plastic bag digesters

Community Benefits: Energy independence and nutrient cycling

Community Composting Systems:

Technology Description: Large-scale composting of organic waste including human waste

Processing Capacity: Community-scale waste processing

System Components: Composting bins, turning equipment, curing areas

Resource Recovery: High-quality compost for community agriculture

Social Organization: Community labor and resource sharing

Greywater and Recycling Technologies

Household Greywater Systems:

Simple Greywater Irrigation:

Technology Description: Direct irrigation using greywater from kitchens and bathrooms

System Components: Greywater collection, simple filtration, irrigation distribution

Construction Requirements: Pipes, gravel filters, irrigation emitters

Crop Selection: Appropriate crops for greywater irrigation

Health Protection: Safe handling and application practices

Greywater Treatment Systems:

Technology Description: Treatment of greywater for higher-quality reuse

Treatment Methods: Sand filtration, constructed wetlands, biological treatment

Reuse Applications: Toilet flushing, irrigation, cleaning

Construction Approaches: Household or shared systems

Integration: Integration with rainwater harvesting and other water sources

Design Specifications:

HOUSEHOLD GREYWATER TREATMENT SYSTEM
Input: Kitchen and bathroom greywater (200L/day)
Treatment: Sand filter + constructed wetland
Output: Treated water for irrigation and toilet flushing
Footprint: 3m x 2m treatment area

SYSTEM COMPONENTS:
- Grease trap for kitchen greywater
- Sand filter: 1m x 1m x 0.5m deep
- Constructed wetland: 2m x 1m x 0.3m deep
- Storage tank: 500L capacity
- Distribution system: Gravity-fed irrigation

CONSTRUCTION MATERIALS:
- Gravel and sand (local sources)
- Plastic containers or concrete construction
- PVC pipes and fittings
- Wetland plants (locally available)
- Simple pump or gravity distribution

COMMUNITY IMPLEMENTATION:
- Training for household construction
- Cooperative purchasing of materials
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- Shared technical assistance and supervision
- Monitoring and maintenance training
- Integration with food production systems

Community-Scale Recycling:

Water Recycling Treatment Trains:

Technology Description: Multi-stage treatment for high-quality water recycling

Treatment Stages: Primary settling, biological treatment, filtration, disinfection

Construction Approaches: Modular systems using local materials

Quality Control: Simple testing methods and community monitoring

Applications: Non-potable reuse, irrigation, industrial applications

Closed-Loop Water Systems:

Technology Description: Integrated systems minimizing water waste and maximizing reuse

System Integration: Rainwater harvesting, greywater treatment, waste composting

Resource Cycling: Water, nutrients, and energy cycling within community systems

Design Approaches: Household, institutional, and community-scale integration

Sustainability: Minimal external inputs and maximum resource recovery

📚 Manufacturing and Implementation Guides

Community Manufacturing Protocols

Local Materials Assessment and Sourcing:

Materials Compatibility Testing:

# Materials Testing Protocol for WASH Technologies

class MaterialsAssessment:
    def __init__(self, location, available_materials):
        self.location = location
        self.materials = available_materials
        self.test_results = {}
    
    def test_clay_suitability(self, clay_sample):
        """Test local clay for ceramic filter production"""
        tests = {
            'plasticity': self.plasticity_test(clay_sample),
            'shrinkage': self.shrinkage_test(clay_sample),
            'firing_behavior': self.firing_test(clay_sample),
            'porosity': self.porosity_test(clay_sample)
        }
        return self.evaluate_clay_suitability(tests)
    
    def test_sand_quality(self, sand_sample):
        """Test local sand for filtration systems"""
        tests = {
            'grain_size': self.sieve_analysis(sand_sample),
            'cleanliness': self.organic_content_test(sand_sample),
            'uniformity': self.uniformity_coefficient(sand_sample),
            'chemical_compatibility': self.chemical_test(sand_sample)
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        }
        return self.evaluate_sand_suitability(tests)
    
    def assess_local_production_capacity(self):
        """Assess community capacity for local manufacturing"""
        capacity_factors = {
            'skills': self.assess_local_skills(),
            'tools': self.assess_available_tools(),
            'energy': self.assess_energy_sources(),
            'markets': self.assess_material_markets()
        }
        return self.generate_production_recommendations(capacity_factors)

# Example usage for community materials assessment
community_assessment = MaterialsAssessment("Rural Kenya", ["clay", "sand", "timber"])
clay_results = community_assessment.test_clay_suitability(local_clay_sample)
manufacturing_plan = community_assessment.assess_local_production_capacity()

Production Setup Guides:

Ceramic Filter Production Workshop:

Space Requirements: 50-100 m² covered workspace with ventilation

Equipment Needs: Potter's wheels or forming tools, kiln, drying racks, testing equipment

Skill Development: Training local potters or community members in filter production

Quality Control: Testing protocols for flow rate and bacterial removal efficiency

Production Capacity: 10-50 filters per week depending on workforce and demand

Bio-Sand Filter Construction:

Materials List: Sand, gravel, concrete or plastic containers, pipes and fittings

Tools Required: Basic construction tools, sieving equipment, measuring tools

Construction Process: Step-by-step assembly with quality checkpoints

Training Requirements: 2-3 day training for community constructors

Quality Assurance: Performance testing and troubleshooting protocols

Solar Pump Assembly:

Component Sourcing: Solar panels, pump controllers, submersible pumps, mounting hardware

Assembly Training: Electrical connections, system integration, safety protocols

Installation Support: Site assessment, mounting, electrical connections, commissioning

Maintenance Training: Routine maintenance, troubleshooting, component replacement

Community Capacity: Training 2-3 community technicians for ongoing support

Technical Documentation Standards

Design Documentation Format:

Technology Data Sheets:

TECHNOLOGY: [Name]
VERSION: [Version Number]
LAST UPDATED: [Date]

OVERVIEW:
- Purpose and application
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- Capacity and performance specifications
- Suitable contexts and limitations
- Community requirements for implementation

TECHNICAL SPECIFICATIONS:
- Detailed design drawings and dimensions
- Materials list with local sourcing options
- Performance specifications and testing methods
- Installation and commissioning procedures

MANUFACTURING GUIDE:
- Step-by-step construction instructions
- Quality control checkpoints and testing
- Tools and equipment requirements
- Skills training requirements

OPERATION AND MAINTENANCE:
- Daily, weekly, and monthly maintenance tasks
- Troubleshooting guide for common problems
- Performance monitoring and optimization
- Component replacement and upgrade procedures

COMMUNITY IMPLEMENTATION:
- Community organization and governance requirements
- Training and capacity building needs
- Financial planning and cost recovery
- Integration with existing infrastructure and systems

SAFETY AND HEALTH:
- Safety precautions during construction and operation
- Health considerations and risk mitigation
- Environmental impact assessment and mitigation
- Emergency procedures and response protocols

MODIFICATION AND ADAPTATION:
- Guidelines for local adaptation and modification
- Scaling options for different community sizes
- Integration options with other technologies
- Innovation and improvement documentation

Visual Documentation Standards:

Technical Drawings: Clear, dimensioned drawings suitable for local construction

Photo Documentation: Step-by-step photo guides for construction and maintenance

Video Tutorials: Demonstration videos for complex procedures and training

Multilingual Materials: Documentation in local languages with visual instructions

Quality Assurance Protocols:

Performance Testing: Standardized testing protocols for community implementation

Safety Verification: Safety testing and risk assessment procedures

User Feedback Integration: Systems for collecting and integrating community feedback

Continuous Improvement: Protocols for updating designs based on field experience

Community Training and Capacity Building

Water & Sanitation Framework - Open Source WASH Tech Library Global Governance Frameworks

Page 9 of 14



Training Program Structure:

Basic Technology Literacy:

Understanding Water Systems: Basic principles of water treatment, distribution, and sanitation

Technology Assessment: How to evaluate technology options for community needs

Safety and Health: Safe construction, operation, and maintenance practices

Quality Control: Testing and monitoring for technology performance

Technical Skills Development:

Construction Skills: Hands-on training in technology construction and installation

Maintenance and Repair: Troubleshooting, routine maintenance, and component replacement

Quality Testing: Water quality testing, system performance monitoring

Innovation and Adaptation: Modifying and improving technologies for local conditions

Community Organization:

Cooperative Governance: Democratic decision-making for technology implementation

Financial Management: Cost recovery, financial planning, and cooperative economics

Resource Mobilization: Fundraising, grant writing, and resource sharing

Network Building: Connecting with other communities and technical support networks

Training Delivery Methods:

Hands-On Workshops: Practical construction and maintenance training

Peer Learning: Community members training other community members

Technical Mentorship: Ongoing support from experienced practitioners

Digital Resources: Online materials, videos, and remote technical assistance

Community Trainer Development:

Train-the-Trainer Programs: Community members becoming local technical trainers

Certification Systems: Recognition for community technical expertise

Ongoing Education: Continuing education and skill development opportunities

Network Support: Networks of community trainers sharing knowledge and resources

💻 Digital Platform and Knowledge Sharing

Open Source Technology Repository

Global Technology Database:

Technology Catalog: Comprehensive database of open source WASH technologies

Search and Filter: Search by technology type, capacity, materials, context

Version Control: Technology evolution tracking and version management

Community Ratings: User feedback and performance ratings from implementing communities

Technology Documentation System:

Standardized Formats: Consistent documentation formats for all technologies

Multilingual Support: Documentation in multiple languages with translation tools

Multimedia Integration: Photos, videos, and interactive documentation

Offline Access: Downloadable documentation for offline use in communities

Community Contribution Platform:

Technology Submission: Platform for communities to submit new technologies and
improvements
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Peer Review: Community-based review and validation of new technologies

Modification Tracking: Documentation of local adaptations and modifications

Success Story Sharing: Platform for sharing implementation experiences and outcomes

Platform Architecture:

# Open Source WASH Tech Library Platform Architecture

class TechnologyLibrary:
    def __init__(self):
        self.technologies = {}
        self.communities = {}
        self.implementations = {}
        self.reviews = {}
    
    def add_technology(self, tech_data, contributor):
        """Add new technology to library with community contribution tracking"""
        technology = Technology(
            id=self.generate_tech_id(),
            data=tech_data,
            contributor=contributor,
            license='CC-BY-SA-4.0',  # Creative Commons Share-Alike
            status='under_review'
        )
        self.technologies[technology.id] = technology
        self.notify_reviewers(technology)
        return technology.id
    
    def search_technologies(self, criteria):
        """Search technologies based on community needs and context"""
        results = []
        for tech_id, technology in self.technologies.items():
            if self.matches_criteria(technology, criteria):
                results.append({
                    'technology': technology,
                    'community_ratings': self.get_community_ratings(tech_id),
                    'implementation_count': self.get_implementation_count(tech_id),
                    'local_adaptations': self.get_adaptations(tech_id, criteria.locat
                })
        return self.rank_by_relevance(results, criteria)
    
    def document_implementation(self, tech_id, community_id, implementation_data):
        """Document community implementation for learning and improvement"""
        implementation = Implementation(
            technology_id=tech_id,
            community_id=community_id,
            data=implementation_data,
            timestamp=datetime.now()
        )
        self.implementations[implementation.id] = implementation
        self.update_technology_metrics(tech_id)
        return implementation.id
    
    def facilitate_peer_learning(self, community_id):
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        """Connect communities implementing similar technologies"""
        community = self.communities[community_id]
        similar_implementations = self.find_similar_implementations(community)
        peer_connections = self.suggest_peer_connections(similar_implementations)
        return {
            'peer_communities': peer_connections,
            'learning_opportunities': self.identify_learning_opportunities(community)
            'mentorship_matches': self.find_mentorship_opportunities(community)
        }

class Technology:
    def __init__(self, id, data, contributor, license, status):
        self.id = id
        self.data = data
        self.contributor = contributor
        self.license = license
        self.status = status
        self.versions = []
        self.implementations = []
        self.reviews = []
    
    def create_adaptation(self, modifications, adapting_community):
        """Create documented adaptation for local context"""
        adaptation = TechnologyAdaptation(
            base_technology=self.id,
            modifications=modifications,
            community=adapting_community,
            license=self.license  # Inherit open source license
        )
        return adaptation

Community Network and Collaboration Tools

Community Connection Platform:

Community Profiles: Profiles highlighting community technology needs, capabilities, and
implementations

Peer Matching: Connecting communities with similar challenges and contexts

Mentorship Networks: Experienced communities mentoring new implementers

Resource Sharing: Platform for sharing materials, tools, and equipment between communities

Collaborative Development Tools:

Design Collaboration: Tools for communities to collaborate on technology design and

improvement

Testing Networks: Coordinated testing of new technologies across multiple communities

Problem-Solving Forums: Community forums for troubleshooting and technical assistance

Innovation Challenges: Community-driven innovation challenges for specific technical

problems

Knowledge Exchange Features:

Video Conferencing: Remote technical assistance and training sessions

Document Sharing: Secure sharing of technical documents and implementation guides

Translation Tools: Community-contributed translations of technical documentation
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Cultural Adaptation: Guidelines for adapting technologies to different cultural contexts

Quality Assurance and Community Validation

Community Review Process:

Peer Review System: Technology review by experienced community implementers

Testing Protocols: Standardized testing procedures for community validation

Performance Tracking: Long-term performance monitoring and reporting

Safety Verification: Community-based safety assessment and risk evaluation

Quality Metrics and Standards:

Performance Standards: Community-defined standards for technology performance

Appropriateness Criteria: Assessment criteria for technology appropriateness in different

contexts

Sustainability Metrics: Long-term sustainability and maintainability assessment

Community Satisfaction: User satisfaction and community acceptance metrics

Feedback and Improvement Loops:

Implementation Feedback: Systematic collection of implementation experiences and lessons
learned

Technology Updates: Process for updating technologies based on community feedback

Problem Reporting: System for reporting and addressing technology problems and failures

Innovation Integration: Process for integrating community innovations into technology designs

🌍 Regional Technology Adaptations

Climate and Geographic Adaptations

Arid and Semi-Arid Regions:

Water Scarcity Technologies:

Atmospheric Water Generation: Solar-powered systems extracting water from air humidity

Fog Harvesting: Mesh systems collecting water from fog in suitable climates

Dew Collection: Passive systems collecting dew water for household use

Advanced Rainwater Harvesting: Maximum efficiency systems for limited rainfall

Drought-Resilient Systems:

Deep Groundwater Access: Hand-augered wells and manual drilling techniques

Solar Pumping Optimization: Solar pump systems optimized for low-yield wells

Water Storage Optimization: Underground storage minimizing evaporation losses

Greywater Maximization: Advanced greywater treatment and reuse systems

Technical Specifications:

ATMOSPHERIC WATER GENERATOR (SOLAR-POWERED)
Climate: Arid regions with >40% relative humidity
Capacity: 10-30 liters/day depending on humidity and solar resource
Power: 500-1500W solar array with battery storage
Materials: Condenser coils, fans, solar panels, water storage

SYSTEM COMPONENTS:
- Solar panels: 1000W monocrystalline array
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- Battery storage: 200Ah lithium or lead-acid
- Condenser unit: Heat exchanger with fan circulation
- Water collection: Storage tank with filtration
- Control system: Automated humidity and temperature controls

COMMUNITY MANUFACTURING:
- Electronic components: Sourced globally or regionally
- Mechanical components: Local fabrication possible
- Installation: Community training for setup and maintenance
- Operation: Minimal supervision, automated operation
- Maintenance: Monthly cleaning, annual component inspection

Tropical and High-Rainfall Regions:

Flood Management Technologies:

Elevated Storage Systems: Flood-resistant water storage and treatment

Floating Treatment Systems: Treatment systems that function during floods

Emergency Water Systems: Rapidly deployable systems for flood response

Drainage Integration: Water supply integrated with drainage and flood management

High-Humidity Adaptations:

Ventilation Optimization: Enhanced ventilation for sanitation systems in high humidity

Corrosion Resistance: Materials and designs resistant to tropical conditions

Biological Growth Prevention: Design features preventing algae and bacterial growth

Monsoon Management: Systems designed for extreme seasonal water variations

Cold Climate Adaptations:

Freeze Protection Technologies:

Insulated Systems: Insulation and heating for freeze protection

Underground Installation: Below-freezing installation techniques

Seasonal Operation: Systems designed for seasonal shutdown and startup

Alternative Energy: Wood, biomass, and other local energy sources for heating

Permafrost Considerations:

Minimal Ground Disturbance: Technologies minimizing permafrost disruption

Thermal Management: Heat management preventing permafrost melting

Flexible Infrastructure: Systems accommodating ground movement and settling

Traditional Knowledge Integration: Arctic traditional
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