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Focus: Thermal Convection, Vapor-Compression & Dust Blanketing
Target: 30% Energy Reduction & 15-Year Life

Executive Diagnostic: Why Dirty Coils Destroy Compressors

• The Vapor-Compression Cycle: The refrigerator compressor pumps high-pressure refrigerant through exterior condenser coils to reject interior
heat into room air.

• The Dust Blanket Effect: Airborne household lint, pet dander, and grease form a dense felt-like insulating mat over copper fins, dropping thermal
conductivity by up to 70%.

• Duty Cycle Escalation: Insulated coils cannot shed heat, forcing the compressor to run 80% to 90% of the day instead of normal 50% cycles,
doubling kilowatt-hour consumption.

• Thermal Overload Failure: Trapped heat elevates compressor winding temperatures past 220°F, degrading internal lubricating oil and causing
catastrophic mechanical seizure.

Condenser Coil Cleanliness vs. System Performance

Coil Condition Airflow Resistance Head Pressure (PSI) Daily Duty Cycle Compressor Lifespan

Clean & Unobstructed Optimal (<0.05 in w.g.) Standard 110–125 PSI 40% to 50% runtime 15 to 20 years continuous
duty

Light Lint Film (6 Months) Low-Moderate (+15%) Elevated 135–145 PSI 55% to 65% runtime 12 to 14 years expected life

Dense Felt Mat (1-2 Years) Severe (+60% restriction) High 160–185 PSI 75% to 85% runtime 7 to 9 years (early valve
wear)

Greasy Kitchen Mat (>3 Years) Choked (>90% blocked) Critical >200 PSI 95% to 100% (non-stop) 3 to 5 years (thermal
burnout)
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REFRIGERATOR CONDENSER COIL AIRFLOW & CLEANING FIELD GUIDE — Implementation & Field Protocols

The Bi-Annual Condenser Coil Restoration Protocol

[ ] Electrical Isolation: Unplug refrigerator from wall outlet; slide appliance gently forward on cardboard runners to protect soft vinyl or hardwood
floors.

[ ] Lower Grille & Rear Cover Removal: Snap off front toe grille or unthread 1/4-inch hex screws securing rear bottom galvanized access panel.

[ ] Flexible Crevice Tool Vacuum Extraction: Attach a narrow flexible crevice wand to vacuum; systematically draw away heavy lint blankets
from aluminum fin banks.

[ ] Deep Condenser Coil Brush Agitation: Thread a long, cylindrical conical condenser brush between coil rows to dislodge compacted inner
pet hair without bending fins.

[ ] Axial Fan Blade Inspection & Wipe: Spin the condenser cooling fan blade manually; verify free rotation and wipe greasy dust off plastic
impeller blades.

PRO ARCHITECTURAL TIP: Pet Household Frequency Adjustment

Homes with shedding dogs or long-haired cats generate static dander that is actively drawn into condenser intakes. In pet-friendly households,
clean coils every 90 to 120 days rather than once a year.
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