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Solar System Sizing: Calculate Panel, Battery, Inverter
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The $2,000 Mistake Most Solar Newbies Make

You know what's worse than cloudy days? Wasting money on oversized solar panels that never pay for
themselves. Last month, a Colorado homeowner installed 15 panels only to discover they produced double
their actual needs - talk about lighting money on firel

Step 1: Calculate Energy Needs (No PhD Required)
Let's cut through the engineering jargon. Y our battery bank size depends on three factors:

Daily energy consumption (kWh)
Cloudy day buffer (usually 3-5 days)
Depth of Discharge (DoD) limits

Here's asimple formulawe use at Huijue Group:
Total Battery Capacity = (Daily kwh x Backup Days) / DoD

Solar Panel Math That Actually Works
Wait, no - you don't just divide energy needs by panel wattage! Actual production depends on:

Factorl mpact

Sun hours3-6 daily depending on location
System losses14-23% efficiency drops
Panel tilt10? variance = 5% output change
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The Golden Ratio

For every 1kWh daily need:

100W panel x 4 sun hours = 0.4kWh

So you'd need 2.5 panels (1 / 0.4) - but wait! With 20% system losses, make that 3 panels. See how this adds
up?

Battery Chemistry Showdown
Lead-acid vs. lithium-ion isn't just about price. Consider:

Cyclelife (300 vs 3,500 cycles)
DoD (50% vs 80%)
Temperature sensitivity

A 10kWh lead-acid system actually stores 5kWh usable energy. Meanwhile, lithium gives you 8kWh from the
same capacity. That's why Tesla Powerwall users get 60% more usable juice!

Inverter Selection: More Than Just Watts
Solar instalers hate this trick: Your inverter size should exceed your peak load, not average use. Why?
Because microwave startups need 2-3x rated power.

Take this real-world example:
"Our 3kW system kept tripping until we upgraded to a 5kW hybrid inverter. Turns out the water pump's surge
current was the culprit!" - Maine off-gridder Sarah K.

Case Study: The 72-Hour Test
When we designed a system for an Alaskan fishing lodge, we:

Logged 38 appliances usage
Calculated 42kWh/day needs

Added 25% buffer for -307C battery inefficiency
Chose 12kW inverter for simultaneous equipment startups

The result? 18 months later, they've survived 4-day snowstorms without generator use. Now that's what we
call solar calculation done right!

Web: https://en.hj-cabinet.com
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