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Commercial Kitchen Ventilation
Revolution

A Case Study on Foam Metal Filtration Technology in Commercial Kitchen Ventilation
Systems

Executive Summary

This case study documents the implementation of PrometheanFoam's proprietary stainless steel foam
metal filtration technology in commercial kitchen ventilation systems. The traditional challenge of
inefficient grease capture (60-70%) and high maintenance costs has been revolutionized through the
application of advanced foam metal filters, achieving 99% grease capture efficiency with significant
operational benefits.
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Key Results

99% grease capture efficiency compared to 60-70% with traditional filters

85% reduction in duct cleaning frequency and associated costs

60% energy savings through reduced fan power requirements

Elimination of 4 duct fires annually across the implementation chain

6-month payback period on initial investment

99%
Grease Capture Efficiency

85%
Reduction in Maintenance

60%
Energy Savings

600°C
Heat Resistance

1. The Challenge: Traditional Kitchen Ventilation Limitations

1.1 Industry Background

Commercial kitchens operate under extreme conditions with high heat, moisture, grease particulates,
and smoke. Traditional ventilation systems face significant challenges:

Fire Hazard: Accumulated grease in ductwork creates significant fire risks

Poor Efficiency: Typical mesh and baffle filters capture only 60-70% of grease

High Maintenance: Monthly cleaning requirements at significant cost

Energy Inefficiency: High-pressure drop requires powerful, energy-intensive fans

Noise Pollution: High-velocity airflow generates excessive noise
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1.2 The Client Profile

Client: National Restaurant Chain with 100+ locations

Problem Statement: The client was experiencing:

Average of 4 duct fires annually across all locations

Annual maintenance costs of $12,000 per location

Monthly duct cleaning disrupting operations

Excessive energy consumption from oversized fans

Customer complaints about smoke and odors

Economic Impact Analysis (Pre-Implementation)

Cost Category Annual Cost per Location Total Chain Annual Cost

Duct Cleaning & Maintenance $12,000 $1,200,000

Energy Consumption $8,400 $840,000

Fire Damage & Insurance $6,500 $650,000

Operational Downtime $4,200 $420,000

Total Annual Cost $31,100 $3,110,000
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2. The Solution: PrometheanFoam Stainless Steel Foam Metal

2.1 Material Development

Our engineering team developed a proprietary stainless steel foam metal filter specifically engineered
for commercial kitchen applications:

Parameter Traditional Mesh Filters PrometheanFoam Solution

Material Aluminum Mesh 316L Stainless Steel Foam

Porosity 50-60% 92-95%

PPI (Pores Per Inch) 40-60 PPI 120 PPI (Optimized)

Temperature Resistance 250°C maximum 600°C continuous operation

Pressure Drop High (15-20 Pa) Low (4-6 Pa)

Capture Efficiency 60-70% 99% (0.3-10 micron particles)
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2.2 Technical Specifications

Laboratory Test Results

Material: 316L Stainless Steel Foam

Porosity: 92.5% ± 1.5%

PPI: 120 (optimized for grease capture)

Thickness: 10mm (standard), 5mm & 15mm options available

Density: 0.4 g/cm³

Max Operating Temperature: 600°C continuous, 800°C peak

Corrosion Resistance: Salt spray test: 1000+ hours without corrosion

Mechanical Strength: Compressive strength: 3.2 MPa

2.3 Filtration Mechanism

The foam metal filter operates on three complementary filtration principles:

1. Depth Filtration: The tortuous path through the foam structure captures particles throughout
the material thickness

2. Inertial Impaction: Heavier grease particles cannot follow airflow streamlines and impact the
metal struts

3. Interception: Smaller particles are captured when they come within one particle radius of a
foam strut
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Figure 1: Foam Metal Filtration Mechanism Diagram

Figure 1: The three-stage filtration mechanism of foam metal: (A) Depth filtration, (B) Inertial impaction, (C) Direct
interception
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3. Implementation & Results

3.1 Pilot Program (First 10 Locations)

The initial implementation was conducted at 10 locations over a 6-month period:

Installation Time: 4 hours per hood system

Training: 2-hour staff training on maintenance procedures

Monitoring: Continuous air quality and pressure monitoring

3.2 Performance Metrics

Performance Metric
Before
Implementation

After
Implementation

Improvement

Grease Capture
Efficiency

68% ± 8% 99% ± 0.5%
+31%
(absolute)

Duct Cleaning Frequency Monthly Quarterly 75% reduction

Energy Consumption
(fans)

8.4 kWh/hour 3.4 kWh/hour 60% reduction

Noise Level 72 dB 62 dB 10 dB reduction

Maintenance Labor Hours 12 hours/month 2 hours/month 83% reduction

3.3 Full Chain Rollout (100+ Locations)

Following the successful pilot, the system was implemented across all 100+ locations over 9 months:
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Chain-Wide Results (12-Month Period)

Fire Incidents: Reduced from 4 annually to ZERO

Insurance Premiums: 35% reduction due to improved fire safety rating

Maintenance Cost: Reduced from $12,000 to $1,800 per location annually

Energy Cost Savings: $5,040 per location annually

Customer Satisfaction: Improved by 42% (measured via surveys)

Employee Satisfaction: Improved by 28% (reduced heat and smoke exposure)

Figure 2: Annual Cost Savings Per Location

Figure 2: Breakdown of annual cost savings per location after implementation
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4. Return on Investment Analysis

4.1 Initial Investment

Cost Component Cost per Location Notes

Foam Metal Filter Panels $2,800 Custom-sized for each hood system

Installation Labor $800 4 hours at $200/hour

Training $300 Staff training materials and session

Total Initial Investment $3,900 One-time cost

4.2 Annual Savings

Saving Category
Annual Savings per
Location

Calculation Basis

Maintenance Cost
Reduction

$10,200 From $12,000 to $1,800 annually

Energy Cost Savings $5,040
60% reduction in fan energy

consumption

Insurance Premium
Reduction

$2,275 35% reduction on $6,500 premium

Operational Efficiency $1,500
Reduced downtime and increased

productivity

Total Annual Savings $19,015 Per location, per year
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4.3 ROI Calculation

Return on Investment Summary

Payback Period: 2.5 months

Calculation: $3,900 initial investment ÷ $19,015 annual savings × 12 months = 2.46 months

Annual ROI: 487%

Calculation: ($19,015 annual savings ÷ $3,900 initial investment) × 100% = 487%

5-Year Total Savings: $91,075 per location

Calculation: ($19,015 × 5 years) - $3,900 = $91,075

5. Technical Advantages of Foam Metal Filtration

5.1 Thermodynamic Efficiency

The foam metal structure provides exceptional heat dissipation while maintaining filtration efficiency:

High Surface Area: 5,000 m²/m³ compared to 500 m²/m³ for traditional mesh

Heat Transfer: 3x better heat dissipation than solid baffle filters

Thermal Stability: No deformation or degradation at operating temperatures

5.2 Maintenance & Cleaning

The foam metal filters feature a unique self-cleaning design:

Dishwasher Safe: Can be cleaned in commercial dishwashers

Chemical Resistance: Withstands all commercial degreasers

Longevity: 5+ year lifespan with proper maintenance

Easy Installation: Drop-in replacement for existing filters
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6. Environmental & Safety Impact

6.1 Environmental Benefits

Energy Reduction: 60% less energy consumption reduces carbon footprint

Water Conservation: Reduced cleaning frequency saves 8,000 gallons per location annually

Chemical Reduction: 75% less cleaning chemicals required

Recyclability: 100% recyclable stainless steel at end of life

6.2 Safety Improvements

NFPA 96 Compliance Enhancement

The implementation brought all locations into full compliance with NFPA 96 (Standard for
Ventilation Control and Fire Protection of Commercial Cooking Operations):

Grease Accumulation: Reduced to less than 0.5mm (well below 1.5mm limit)

Fire Risk: Eliminated Class B fire hazards in ductwork

Documentation: Complete fire safety documentation provided

Insurance Rating: Improved from Class 5 to Class 2

7. Scalability & Applications

7.1 Scalability Analysis

The solution has been successfully scaled across multiple segments:
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Segment Installations Average Savings Payback Period

Fast Food Restaurants 350+ $15,000/year 3.1 months

Casual Dining 120+ $22,000/year 2.8 months

Hotel Kitchens 45+ $28,000/year 2.2 months

Hospital Cafeterias 30+ $25,000/year 2.5 months

7.2 Other Applications

The same foam metal technology has been adapted for:

Industrial Fume Extraction: Welding, soldering, and chemical processes

Commercial Laundries: Lint and particulate filtration

Food Processing: Oil mist and particulate control

Manufacturing: General industrial air filtration
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8. Implementation Guidelines

8.1 Site Assessment Protocol

1. Measurement: Precise hood and filter dimension verification

2. Airflow Analysis: CFM requirements and existing system performance

3. Grease Load Assessment: Menu analysis and cooking volume evaluation

4. Compliance Check: Local code and NFPA 96 requirements

8.2 Installation Process

Standard Installation Timeline

Day 1 (Assessment): Site survey and measurements

Day 2-7 (Manufacturing): Custom filter panel production

Day 8 (Installation): 4-hour installation during off-hours

Day 9 (Training): 2-hour staff training session

Day 30 (Follow-up): Performance verification and adjustment

8.3 Maintenance Protocol

Daily: Visual inspection for damage or excessive buildup

Weekly: Light surface cleaning with degreaser

Monthly: Pressure drop measurement (target: 4-6 Pa)

Quarterly: Full cleaning in commercial dishwasher

Annual: Complete inspection and certification
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9. Conclusion

The implementation of PrometheanFoam's stainless steel foam metal filtration technology has
revolutionized commercial kitchen ventilation. The technology delivers:

Key Success Factors

Unprecedented Efficiency: 99% grease capture vs. industry standard 60-70%

Rapid ROI: Average 2.5-month payback period

Significant Safety Improvement: Elimination of duct fire hazards

Environmental Benefits: 60% energy reduction, 75% chemical reduction

Operational Excellence: Reduced maintenance, improved air quality

This case study demonstrates that foam metal technology represents a paradigm shift in commercial
kitchen ventilation, offering not only superior performance but also compelling economic and safety
benefits.
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