
SIZING SOLAR BACK-UP SYSTEM
AC

Appliance
Number of 

units Power (W) Total Hrs/day Whrs/day
Recommendation

s

Upstairs TV 1 80 2 160
Downstairs TV 1 480 2 960

Standing fans 2 50 8 800
Ceiling fans 2 75 8 1200

CFL Lights 3 15 1 45
Fluorescent tubes 7 40 1 280
Amp for sound 1 250 2 500

Total 3945 Wh AC Overall Total 6106.81 Wh DC

SIZING THE BATTERIES FIRST
Assume 48 volt battery bank. Minimum of 50% of daily capacity to a maximum of 50% for 3 days of no sun:

Total power (times)
Battery 
voltage (times)

1/Inverter 
efficiency (times)

1/0.50 max 
discharge (times)

No.of days 
system 

should last
(equals)

Voltage required 
(AH)

3945 X 0.02 X 1.18 X 2 X 1 = 193.38 Minimum @ 48 Volts
3945 X 0.02 X 1.18 X 2 X 3 = 580.15 Minimum @ 48 Volts

NO. OF PANELS TO MAINTAIN BATTERY CHARGE
AH Rating 

(average from 
sizing above)

(times)
Charging 
voltage (times)

1/Panel + 
Charger 
derating

(times)
Rate of 
Charge (equals)

Panel 
Wattage 
Needed

386.76 X 55.00 X 1.30 X 0.05 = 1381.30
386.76 X 55.00 X 1.30 X 0.13 = 3591.39

NO. OF PANELS TO MATCH POWER REQUIRED
Considering we have 5+ hours of sun per day (fixed array) for most of the year:

Total Load (times)
1/System 
Efficiency (times)

1/Inverter 
Efficiency (times)

1/No.of hours 
of noon sun (equals)

Panel 
Wattage 
needed

3945.00 X 1.92 X 1.18 X 0.20 = 1785.07

Since this system is to be used mostly as back-up, it may be more important to use the battery bank to determine what size panel wattage to get

CROSSCHECKING OUR FIGURES USING PV WATTS

PV panel wattage 1400 watts 1.4 kw
Battery capacity 48 V 400 AH
Power stored in 
battery 19200 Wh DC 12403.2 Wh AC
Safe use 50% 9600 Wh DC 6201.6 Wh AC
Time to fully charge 
battery 1.8 Days approx (if system not in use)
a) Amt generated by 
the panels for 
immediate use 
(every 24 hrs) 5280 W AC (approx) 8,173.37 W DC Per PV Watts estimates for Nov. 1, 2000
b) Amt available 
from battery once 
fully charged 9600 Wh DC 6,201.60 Wh AC
c) Total amt 
available per 24hr 
period 15157.89 Wh DC 9,792.00 Wh AC
d) Amt used from 
battery by end of 
the day -1335.00 Wh DC -862.41 Wh AC
e) Number of days 
to deplete battery if 
system used non 
stop

For an 8 hour 
back-up when 
lights go out

Have one TV on at a time across 
a 4hr period (av. 280W/hr)

Have no more than 4 fans on at 
a time across an 8-hr period (av. 

250W/hr)

Have no more than 10 lights on 
at a time across an 8-hr period 

(av. 325W/hr)
Amp assumed to be on only as 
long as downstairs TV (2hrs)

Minimum Wattage 

Minimum Wattage
Minimum Wattage

The system will not use up all the power in a 
day, and thus, the next day will be safe for 

back-up use again (given favorable weather 
and system being used with the above design 

CURRENT SYSTEM DESIGN WILL WORK AS ANTICIPATED


