
Calculating Load  
or  

What will I run?
Class 4 for Solar Team 4



What CAN I run?



Will this work?



or do I need a bigger panel?



 Load  
is the number of watt/hours 

 and amp/hours you will drawing  
from your system. 

It’s a start to know the number of watts  
each appliance needs to run. 

The homework from the last class  
was supposed to prepare you….





sometimes its hard to find anything
decimal placing

too much info 
208V x 22A = 4576W 

hard to see

impossible to see

unusually clear



based on $.069per kWh 
Gallup cost is $.13 per kWh

Did you notice 
how much more power is required  

by heating vs. electronics?

vs.  
surround  

sound



Now we need to find out  
how much power  
your solar system  

can actually produce. 



How many watt hours (WH)  
can I get out of my two 100W panels 

if, as shown, they are wired in parallel?  

Ans: 200W x Sun hours



How many hours of sun do we have? Six. 
How many PV watts do you have? Two hundred. 

Multiply sun hours x watts to get watt hours. 

You can produce 1200 watt hours! 
 But to be safe you have to factor in system losses: 

voltage drop, passing clouds, inefficiencies                                                      
and reduce it by 1/3 to  

800 WH. 
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Sun hours are fewer in the winter  
but overall you are probably ok  

with the estimate of 800W/H per day
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But it’s not enough to know  
how many watt hours you can produce. 

You need to know  
how many amp hours  

will be delivered to your battery. 

Watts Law again  
Watts ÷ Volts = Amps 

800WH per day ÷ 12V = 67 AH (amp hours) 

67 AH 



How many amp hours (AH)  
can my battery hold? 

Ans:110AH 150A



Every day you get 800WH of solar power. 
every day you get 67AH. 

But every night you are stuck  
with what ever is in your   

110AH battery. 
 To keep your battery healthy  

you don't want to use more than half of it. 
So you don't want to use  

more than 55AH of your 67AH at night. 
55 AH 

Squander those extra 12AH during the day.



To repeat… 
Your battery can only store 110 amp hours  

and you shouldn’t let it go down  
more than halfway  

so you should only use 55 amp hours at night when 
the panels are not working.



Some of your load is going to be   
12 Volt Direct Current, 12VDC,  

and some is  
120 Volt Alternating Current, 120VAC. 

120VAC. 12VDC



12VDC is what your panels produce and needs no 
conversion to run DC appliances. 

But most appliances are made to run on AC  
which is what power companies deliver.  

Utilities raise the voltage so that the amperage is less. 
Higher amperage requires fatter wires,  

too expensive for long distances. 

AC appliances run on 115V -120V.
 Your inverter raises the voltage. It creates current that 
alternates back and forth at 60X per second, 60 Herz. 



So let’s figure out  
what you can run  

on the Basic 
800WH  67AH 
Solar Team 4  
Solar System





Your 12VDC Load 

12VDC appliances  
run straight  

off your controller  
which manages the  
12VDC power from 

your photovoltaic 
panels  



Your 120VAC Load  
120VAC appliances run off your 

inverter which draws  
12VDC amps/current  

from your battery and converts 
 it into 120V Alternating Current.  



Your inverter requires approximately  
one amp of DC Input  

for each 10 watts of AC Output,  
see last column in chart.

Example  
 AC Coffee Pot uses150 WH,15 minutes every day 

150WH ÷ 10 =15AH from the battery. 

If it were a DC Coffee Pot, no inverter losses, 
Watt’s Law, 

150 watt ÷ 12 volts = 12.5 amps 
you would have 2.5 more amp hours  

to put in your battery. 

Yum yum



Your inverter is   
smarter than you are  

and it will shut off  
once the battery is half full. 



Low Input Voltage  
As a battery is used, its voltage begins to decrease. When the inverter senses that 

the voltage at its DC input has dropped to 10.5V ± 0.3 DC, an audible alarm will 
sound and operation will remain normal. When this happens, it is important to remove 

or shut down computers or other sensitive devices that may be connected to the 
VertaMax and recharge the battery before its capacity drops too low. The inverter 

can operate while the battery is recharging.  
If the audible alarm is ignored and the voltage drops to 10.0V DC, the alarm will beep 
three (3x) times, the FAULT LED will blink Red, and the inverter will automatically shut 

down to protect the battery from being over-discharged.  
When the input voltage rises to approximately 11.4 – 11.9V DC, the inverter restores 

to normal operation and the red FAULT indicator will turn off.  
3.3.3 Power Overload  

When the starting power exceeds the rated surge power or the AC appliances 
connected to the VertaMax exceed the inverter’s power rating, the alarm will beep 
continually and the FAULT LED will blink Red. The output voltage will decrease and 

the inverter will automatically shut down after approx. 20 seconds.  
When in over current protection mode, the inverter cannot automatically restore to 

normal operation; reset to normal operation by using the manual power switch.  

Here’s what is says in the manual.



Your controller is   
also brilliant. 

It will shut off when the 
battery is half full. 

Your LCD screen  
will tell you how  

many amp hours you  
have produced, 

how many  
you have used,  

or how many  
are being used  
at the moment. 



There’s a lot more to know  
but you are in good hands 

with your smart system. 
So plug it in! 

For Homework we hope you 
will have fun figuring out what 

your load will be 
and what your load will be 

when you expand.



HOMEWORK 

Plan  
your own load 

within the  
limitations 

shown. 

We will  
supply paper 

printouts  



HOMEWORK 

Your system  
is expandable.  
You can easily  
add two more  

100 Watt PV panels  
and another  

110 Amp Hour battery. 

Plan your  
double load. 

We will  
supply paper  

printouts.



and oh 
those sunless                                     
winter days!

If you sense a sunless day coming up 
reduce your usage by half 

on subsequent sunless days reduce by half again 
and so on until the world freezes over.

Ideally one should build a system that can handle
“days of autonomy” 

so the system can run on stored charge. 
Essentially it means having a bigger system.



until next time


