Off-Grid Refrigeration System Sizing Worksheet
Calculate Your Solar, Battery, and Component Requirements
Instructions: Fill in the white cells with your specific information. The worksheet will guide you through calculating your complete off-grid refrigeration system requirements. Use a pencil or make copies of this worksheet to try different scenarios.
Step 1: Determine Your Refrigeration Power Needs
List all refrigeration appliances you plan to power:
	Appliance
	Watts
	Hours/Day
	Wh/Day
	Notes

	Refrigerator/Freezer #1
	
	
	= W × H
	

	Refrigerator/Freezer #2
	
	
	= W × H
	

	Additional Appliance
	
	
	= W × H
	

	TOTAL DAILY CONSUMPTION (Summer)
	
	
	_____ Wh
	


Important: The 'Hours/Day' for refrigerators should be the actual runtime (duty cycle × 24 hours), not 24 hours. Measure with a Kill-A-Watt meter or use manufacturer specifications.
Environmental Adjustment
	Summer consumption (from above):
	_____ Wh/day

	Multiply by 1.25 for hot summer conditions:
	_____ Wh/day


Step 2: Choose Your System Voltage
Check one (recommendation: 12V for <500Wh/day, 24V for 500-2000Wh/day, 48V for >2000Wh/day):
	☐ 12V
	Best for small systems, high amp draw, thick wires needed

	☐ 24V
	Recommended for most homestead systems, balanced efficiency

	☐ 48V
	Best for large systems, lowest amp draw, most efficient


Calculate daily amp-hours (Ah):
	Daily consumption (Wh/day) ÷ System voltage (V):
	_____ Ah/day


Step 3: Size Your Battery Bank
Determine days of autonomy (recommended: 2-3 days minimum for refrigeration):
	Desired days of autonomy:
	_____ days


Select battery type:
	☐ Lead-Acid
	50% usable depth of discharge (cheaper, requires maintenance)

	☐ Lithium
	80% usable depth of discharge (more expensive, longer life, no maintenance)


Calculate required battery capacity:
	Daily Ah × Days of autonomy:
	_____ Ah

	Depth of discharge (0.50 for lead-acid, 0.80 for lithium):
	_____

	REQUIRED BATTERY CAPACITY (Ah ÷ DoD):
	_____ Ah


Step 4: Size Your Solar Array
Determine your location's peak sun hours (use worst-case winter months):
	Peak sun hours (winter):
	_____ hours


Tip: Search online for 'peak sun hours [your city]' or use PVWatts calculator at pvwatts.nrel.gov
Calculate required solar capacity:
	Daily consumption (Wh/day):
	_____ Wh

	Peak sun hours:
	_____ hours

	Wh ÷ hours = minimum solar watts:
	_____ W

	System efficiency factor (use 0.75):
	0.75

	REQUIRED SOLAR WATTS (W ÷ 0.75):
	_____ W


Recommended: Add 20-50% extra capacity for weather variability and system degradation over time.
Step 5: Select Charge Controller
Calculate required charge controller capacity:
	Total solar watts:
	_____ W

	System voltage:
	_____ V

	Watts ÷ Volts = required amps:
	_____ A

	CHARGE CONTROLLER (A × 1.25 safety margin):
	_____ A


Recommended: Choose MPPT controller over PWM for 20-30% better energy harvest, especially in cold weather.
Step 6: Inverter Sizing (If Using AC Appliances)
Note: DC refrigerators are more efficient and don't require an inverter. If using AC appliances, size inverter for surge current.
	Refrigerator running watts:
	_____ W

	Multiply by 4 for compressor surge:
	_____ W

	MINIMUM INVERTER SURGE RATING:
	_____ W


YOUR COMPLETE SYSTEM REQUIREMENTS
	Component
	Your Specification

	System Voltage
	_____ V

	Daily Energy Consumption
	_____ Wh/day

	Daily Amp-Hours
	_____ Ah/day

	Battery Bank Capacity
	_____ Ah

	Solar Array Size
	_____ W

	Charge Controller Rating
	_____ A

	Inverter Size (if needed)
	_____ W surge


Quick Reference Formulas
	Watts = Volts × Amps

	Watt-hours = Watts × Hours

	Amp-hours = Watt-hours ÷ System Volts

	Battery Ah = (Daily Ah × Days of Autonomy) ÷ Depth of Discharge

	Solar Watts = (Daily Wh ÷ Peak Sun Hours) ÷ System Efficiency


Notes and Considerations
Use this space to record specific model numbers, vendor information, installation notes, or modifications to your plan:
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