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Electricity basics:   AC  &  DC



  

Hydraulic basics:  Cistern

Rain

Pressure

Rain

Flow-in (gpm)

Flow-out (gpm)

Valve – Resistance R



  

Solar Basics:  Battery

Pressure 
(Volts)

Flow in (Amps)

Flow out (Amps)

Load(s) – 
Resistance R



  

Solar basics:   Electrical power

Pressure   
(Volts)

Flow in  (Amps)

Flow out  (Amps)

Resistance R  (Ohms)

Instantaneous power = Pressure x Flow = Volts x Amps  (Watts)          
                           
Instantaneous power = Watts / 1000   (kW)

Accumulated instantaneous power = W or kW x time  (Wh or kWh)



  

Gabriola Insolation Data

3.8 kW



  

Sun data – Nanaimo BC



  

Grid-tied System:    NB – With older systems no power if BCH grid down

DC

AC



  

Typical Gabriola Grid-Tied system



  

Solar Basics:  Battery    (repeated)

Pressure 
(Volts)

Flow in (Amps)

Flow out (Amps)

Load(s) – 
Resistance R

Area  (sq m)
125-h / sq m, Gabriola, Dec



  

Battery charging

Charge controller req’d to 
protect battery

eg – 12 VDC

DC amps in

DC amps out

Eg  0-40 VDC



  

AC Loads

 AC Amps out; 
eg - at 120 VAC

Inverter req’d to 
convert DC to AC

DC 



  

Pure & Modified Sine Waves

Dirty 
electricity



  

Power Packs    (lots more available)



  

What to look for in a Power Pack

● Capacity (W-h)

● Weight, portability (lbs, kg)

● Continuous output rating (kW)

● Short term output rating (kW, min)

● Wave form:  Pure sine wave or modified sine wave

● Outputs:  110 or 240 VAC, USB, 12 VDC, . . . 

● Battery type (lead acid or lithium phosphate)

● Quality

● Serviceability

● Cost  ($)



  

Power pack run-times for various loads
●

Load

Load

Power Pack cap'y  W-h

W

W-h

150

400

1500

3500

Run time - hours 

Incandescent light

100

100

1.5

4.0

15.0

35.0

LED

Baseboard

8600

8600

0.0

0.0

0.2

0.4

Heat pump

2600

2600

0.1

0.2

0.6

1.3

Laptop charger

36

36

4.2

11.1

41.7

97.2

Cellphone charger, 93% full

6

6

25.0

66.7

250.0

583.3

Fridge while running

380

Fridge use over 24 h

120

1.3

3.3

12.5

29.2



  

Consumer Reports  -  does comparisons



  

DIY 1800 W-h power pack showing charge controller 
(silver), inverter, & status monitor.  Batteries below. 
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