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The Solar Water Pumping Equation: What Y ou're Really Asking
When someone asks "how long will a 50kWh battery power solar water pumps?’, they're actually
posing three layered questions:

How does solar energy conversion work with battery storage?
What variables determine pumping duration?
Can these systems handle real agricultural demands?

Highjoule Technologies Ltd. has deployed over 12,000 solar pumping solutions since 2015 -
making us uniquely positioned to answer this. But first, let's break down the fundamentals.

Hidden Variables That Tank Calculations
Y ou might think runtime calculation is just battery capacity divided by pump wattage. Not so fast!
Our field data shows four critical oversights:

Peak vs continuous pump power (up to 300% surge differences)
Battery discharge depth thresholds (80% for most lithium)
Voltage conversion losses (DC-AC-DC transformations)

Parasitic loads (control systems, 0T sensors)

That's why our SolarBoost X3 battery systems integrate native DC pumping support - eliminating
conversion losses that typically drain 12-18% of stored energy.

Practical Duration Calculation Method
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Let's use real numbers from a California citrus farm we upgraded last quarter:

50kWh usable capacity (62.5kWh total with 80% discharge limit)
1.5HP pump (1.12kW) running 7hrs daily
3 days backup requirement

The math seems straightforward: (50kWh)/(1.12kW) ? 44.6 hours. But hold on - that pump surges
to 4.5kW during start/stops. Actual observed runtime? 37 hours. That's a 17% difference!

Case Study: Drought-Proofing Arizona Agriculture
Meet Jos? Martinez, a pecan grower who partnered with Highjoule in 2023:

ParameterVaue

Daily Water Needs18,000 liters

Pump Type3HP submersible (2.2kW)

Battery System50kWh FlexStore Pro + 8kW solar
Runtime Achievement42 hours (vs calculated 45)

"The secret sauce?' Jos? grins. "Highjoule's adaptive load management that staggers pump cycles
with solar generation.”

Matching Storage to Pump Profiles
Three critical upgrade considerations we've identified through 17 yearsin solar storage:

Multi-stage charging: Our BatterylQ tech extends cycles 30%
Peak shaving algorithms
Cloud cover compensation buffers

A recent Midwest corn irrigation project showed how 50kWh battery banks with smart cycling
could handle 500-acre operations when paired with proper solar arrays.

The Maintenance Reality Check
While discussing battery life with Ethiopian coffee cooperatives last month, we noticed an
aarming trend. Systems rated for 5,000 cycles were failing at 1,200 cycles due to:

"Partia state-of-charge abuse

Thermal management neglect
Firmware update skipping"
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That's why Highjoul€e's latest systems include self-maintaining thermal control and automatic OTA
updates - crucial for remote installations.

The Capacity Degradation Curve
Here's the hard truth most vendors won't share:

Year 1. 50kWh -> 48.5kWh (3% loss)
Y ear 5: 50kWh -> 42kWh (16% | 0ss)
Y ear 10: 50kWh -> 35kWh (30% loss)

Our patented BatteryCell Balancing+ technology slows degradation to

Web: https://liberalnaedukacja.pl

Page 3/3


http://www.tcpdf.org

