PHOTOVOLTAICS

You have 60 minutes to solve this test. You may answer in English or Portuguese. Assume
reasonable data for any relevant parameters that are not presented.

1. Consider a solar car with 4m? of solar panels set on the horizontal plane.
1.1. Estimate its range both in winter and summer considering the average insolation in
Lisbon (assume 0.10 kWh/km and 25% PV efficiency). [3]
1.2. If the solar battery is Li-ion (150Wh/kg) determine the weight of the battery for 3 days
autonomy. [3]
1.3. How these results impact on the feasibility of solar mobility? Discuss its main benefits
and challenges. [2]

Table 1. Solar irradiation for Lisbon, (Wh/m?/day)
for the horizontal and optimally inclined plane.

Month Horizontal . thimally
plane inclined plane
lan 2180 , 3510
Feb 3210 4670
| M T 6B I 575D
Apr 5640 6040
| May 6680 . 6450
Jun 7450 6790
LT SR 7620 TR I ATYA00
~ Aug 6880 7110
Lt Bepn e o 154001 6460
~ Oct - 3800 5230
SRR - S TS 15 RN AP T e
Dec 1950 3350
[ Year 4840 5540 |

2. A 2.7kWp PV roof system in Lisbon is assembled with PV modules has described in table 2,
at optimum inclination, connected to the inverter presented in Table 3.

Table 2. Module specifications for STC. Table 3. Inverter specifications.
I Pmax 150 W "Pnom  28KW
Voc 42,8V Pmax 3 KW for 30 mins
Isc 475 A | Nin 0-260V
Vm 34V
Im 4.45 A
Efficiency 15%
NOCT 48 °C
Voltage T coef. -0.33 %/°C
1. | Cellsin series 72

2.1. Determine the expected annual electricity generation. [2]

2.2, Estimate the total area of the modules. [2]

2.3. Considering the inverter of Table 3, discuss the required configuration of the
modules’ array. [4]

2.4. If the modules were to be mounted on a 2-axis tracker would this inverter be
adequate? Why? [3]

2.5. If the modules were used on a tracker with a set of mirrors that increase the
concentration by a factor of 3, what would be their I, Vo output power and
efficiency (assume RS=ZQ)?j/{]

v
K = 1.38 x 102 kg/s¥/K q=1.6x10"C I'=1-1I, [e"p (:k_T) - 1]



PP PUNPSAS 99w EnerGiA  SotAR
L~ C:OLDU» Cen LfML

4 1. SaAnn A CM) +6 20 Wl«/MZIoLN,b,

wimbon ((deo) taso wh /[ deny

L K v

= w362 v\w\(a\w}

Y620 x 025 KW

L <
o-{ \N\LpLa.Aﬁ K\
. S0 X p 28
[,‘ X (..-——— S = (q’)N Wan / J—euu‘a’
o- I
& o M § 6 o FC U [ Loy | 4t

W o e ea eundk Q\A\MMM’ N"’lb‘""“/":(a

1. 2. 3 C'zuuu{'ﬁ
r . U' 5 60 Wur K 0-4 WUt
no;k}a WX( 20 K W aan
A
DoD

MS is e M‘S’\AA;/\-Q\Q&
Q,APQ_L_;L.J o[t
O L

Dop = oX —> ¢ = Ay wwk

= GL(VJ(,\ X

W AsB s Wb
= 3O 'i.(cb

0- 1% C(de\/L(ﬁ




fr Thame aemclb lonme Read 2l (3
pennels e Somd BVali e, tan a echy L e
sben  Coun mua WL_Q O e Y
Pmﬂt“wﬁ Ui w;,wlr.u_(<?/o%w(4‘.~a)

s d Roen e PU Sisuld G cov i d

o F’JA&SX‘M MM’B

Aonmtsy o GK, the  coen bt °7ﬁ T }«M
C@‘/Ca) 'S AW+ o &uziaug "{—&LM;cqt - (C |




-5 wlh | wa? ( =8 1,
2 = e ( /M»b' &P‘l’ﬂwc\l\.\j e A d
. S—Mf—um_ )
= A
— -~ S:S4 W
{ yoo Wlwm® dart
oo, & = 2% X $-vginh
'KMAL-[a—L.L' o M O P M_’.
£ = 2axv.5ax 35 = §4éo Kws b
Pv —

2.
(PFMQ_ = (%o N[M-\L
2.3 ,
A = = 18 NAA
——————t

oAy

rvlstg‘f —> p= 15D Wr
[

A

(13 mdden)

( ez MAM—::L«“Q&
ca b w? ”)



2.3 Prcee = 28 W (on 30un {30 wiiuns)
Vin = 0- 260V
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