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PV Panel - single solar cells

connected together

a number of individual
PV Array - PV panels electrically
connected together
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Example Calculation

120 solar modules, each of 250 Wp and area of 1.67 m2 are connected to
form a PV system. The efficiency of the system is 0.75, and the average
annual solar radiation is 1487 kWh/m2. Calculate the expected annual energy
production. Using the above equations:

EWp = 120 x250 / 1000 = 30 kW
Ep=1487 x30x0.75 = 33,457 kW h

If the solar orientation and inclination correction factor is 1.1, what would be
the power output: £ = 33457 x 1.1 = 36,802



PV-power-calculation-basic.xls
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170 Watt 24V Monocrystalline Solar Panel

Electrical Specifications

Maximum Power: 170 Watts

Nominal Voltage: 34.7 volts

Voltage at Pmax: 34.7 Volts

Current at Pmax: 4.9 Amps

Warranted minimum Pmax: 161.5 Watts

Short-circuit current: 5.4 Amps

Open-circuit voltage: 44.0 Volts

Mechanical Specifications

Dimensions (LxWxD): 62.8 x 31.1 x 1.97 inches (1595x790x50) mm
Weight: 34 |bs (15.4kg)

Solar Cells: 72 cells in a 6x12 matrix connected in series

Output Cables: MC Connectors RHW AWGH# 12 cable with polarized
weatherproof DC rated connectors

Diodes: Three 9A, 45V Schottky by-pass diodes included
Construction: Front: High-transmission 3mm (1/8th inch) tempered
glass; Back: Tedlar; Encapsulant: EVA

Frame: Rugged clear anodized aluminum alloy type universal frame
Limited Warranty: 25 years
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pvsol-online.valentin-software.com

Annual PV energy

thereof own consumption

thereof grid feed-in

Own power consumption

Consumption

covered by PV

covered by grid

Solar fraction

Avoided CO2 emissions

e Info

Latitude

Longitude

Annual global
irradiation

Average temperature

1Soltech Inc

1STH-320

O P:320Wp,n: 14.9 %,
Type: mono

No. of Modules

20

Total PV power
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150*12=1800 watt
1800/24= 75 Ampere

75%1.25=93.75 Ampere 1.25
Load Current

93.75A

(Isc) (Short Circuit Current)

1.25 Isc

Isc

Ampere 20=1.25*2*8

DC 60 's48 )\s240) 512

( Uoc) (PV Open Circuit Voltage)
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(Lead-acid or Plomb)

12



14.4 13.2 12

Capacity

Ah

50 Ah
50A

25 A
2 =50/25



%100

20 25

Discharge Rate

(C Rate)
50 AH
(1C)
50 A
(2C) 50 A
100 A
50 AH 100 A

=50/100

Charge Rate
(Max charge C Rate)

(1C) (50 AH)



50A

0.1C
5A=50/10
C/500
Depth of Discharge (DOD)

(Lead-acid)
Depth of Discharge (DOD)

(Lead-acid)

Deep Cycle Battery
75 45

(Lead-acid) 0.6

C/10



DOD
Starter Battery (Lead-acid)

Deep Cycle
Battery

Depth of discharge Starter battery Deep-cycle battery

100% 12 — 15 cycles 150 — 200 cycles
0% 100 — 120 cycles 400 — 500 cycles
30% 130 — 150 cycles 1,000 and more

(Li-ion) (Ni-Mh)

vepth ot dscharge  Mamberf dcharge
100% DoD 300 - 500
50% DoD 1,200 - 1,500
25% DoD 2.000 - 2,400
10% DoD 3,760 -4 700




FLA LEAD-ACID

Starter Battery
Deep Cycle Battery

100 AH
10 500 AH



VRLA

Wet, Gel & Agm



Ni-Mh Ni-Cd

2000mAh

(2.4,3.6,4.8 & 12) V

Memory Effect
%25

%75
%25 %100

30mAh



Lithium- lon Battery




KWH

DOD
AH
12V

Round tip Efficiency

%95 %75

250

KWH

40



2.14= 3000/(7*0.5*2000%92= 1
3.17=3100/(8.2*0.5*3000*80=



AH 1553=(24*0.7*0.92)/(3*8000)=
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SIMPLIFIED MICRO-INVERTER DIAGRAM

SOLAR MODULE SOLAR MODULE SOLAR MODULE SOLAR MODULE

DC-IN DC-IN DC-IN DC-IN

AC - OUT AC - OUT

AC - OUT AC-OUT

MICRO MICRO
INVERTER INVERTER

240 VOLTS A/C
CIRCUIT
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