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Tém tit. Trong xu hudng tim kiém ngudn nang luong moi dé thay thé cho ngudn ning luong truyen
thong, ning lwong mit troi duge danh gia ¢ nhiu tiém ning va uu diém dé khai thac va phat trién tai
nude ta hién nay. Nhim gop phan hiéu rd hon tinh chat ciia ngudn nang luong ndy, bai viét trinh bay cac
dic tinh co ban cia mot hé thong quang ning, ddng thdi chu trong dén phan tich va danh gia hai yéu tb
chinh tac dong dén hiéu qua phat dién coa mot hé thdng solar d6 1a nhiét 6 va hién twong phi bong.
Thong qua két qua phén tich, 1am co s& k¥ thuat cho cac don vi thyc hién thi cong, lap dat, van hanh, va
bao tri hé thong quang ning dam bao ngoai viée hé thong hoat dong con phai tdi wu cong suit phat cia hé
thong.

Tir khoa. Ning luong tai tao, ning lwong mit troi, pin mét troi, hé thdng quang ning.

ANALYZING AND EVALUATING THE AFFECTIVE OF TEMPERATURE AND
SHADING TO THE EFFICIENCY OF A SOLAR POWER GENERATION.

Abstract. On the trend of seeking new energy soures in order to replace traditional energy, solar energy is
considered to have high potential and advantages to be exploited and developed in our country. In this
paper, first, basic characteristics of a photovoltaic system are presented. The affects of temperature and
shadow to the efficiency of a solar power generation are analyzed and evaluated in the second part of the
paper. This results are then used as technical recommendation/materials for workers in order to install,
operate and maintain solar systems such that the output energy generation is optimized.

Keywords. Renewable energy, solar energy, solar cell, photovoltaic system.

1 PAT VAN PE

Tang cuong khai thac nguon nang luong sach de thay thé cac ngudn nang lugng hoa thach truyen
thong dang 13 xu hudng phat trién hién nay. Cac ngudn ning luong c6 tinh bén viing, va it gy 6 nhiém
dugc xem x¢ét tai nudc ta do la: Cac ho thuy dién nho, phong nang, quang nang va nang lugng sinh khdi.
Theo [1], chi phi san xuit ning luong tai tao trong 5 ndm gan day da giam dang ké, ¢6 thé thu hat duoc
cac nha dau tu tham gia vao phat trién ngudn ning lugng tai tao.

Bau tién, voi cac hd thuy dién nho dugc danh gia 1a c6 gia thanh d6i dién thip nhit, kha ning san
xuit 6n dinh va két ndi ludi tot, tuy nhién tai nudc ta hién nay ngudn tai nguyén ning luong nay di duge
khai thac hét tiém ning dang co.

Tlep theo 1a tai nguyén nang 1u'0ng gi6, Viét Nam co vi tri dia 1y thuén lgi, c6 dudng bo bién dai,
ngudn ning lugng gi6 dugc danh gia kha t6t (ning lugng gid khai thac trén 6m/s), co6 mot vai nha may
dién gi6 da dugc trién khai va ndi ludi, tuy nhién viéc d6i dién ciia ngudn nang luong nay van con nhiéu
han che trong qua trinh khai thac va van hanh h¢ thong phat dién gi6 nhu: On dinh tan s6, cong sut phat,
tinh_ 6n dinh khi hé thong nbi ludi, va gia thanh bién ddi dién cao ...., nén viéc khai thac va phat trién
ngudn nang lugng nay van con nhiéu han ché can khic phuc.

Ké dén 1a nguon phat dién tir sinh khdi, vé co ban, nudc ta duge danh gia 1a co thé manh vé khai thac
néng nghiép, nén ngudn nguyén liéu sinh khdi c6 trir lwong 16n, c6 tiém nang trong viée chuyen ddi nang
lwong sinh khéi sang dién nang, tuy nhién cong ngh¢ phat dién sinh khdi van con rat nhiéu van de phat
sinh trong viéc xir 1y sinh khéi, xtr Iy moi truong va gia thanh d6i dién van con rat cao, nén ngudn tai
nguyén nay chua mang lai hiéu qua khai théc.
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Vé ning luong quang ning, Viét Nam dugce danh gia 1a mot trong nhitng nudc o trir lugng ning

lwong mit troi 16n. Theo két qua danh gia so bo cia Chwong trinh Tro gitp Ning luong MOIT/GIZ nim
2016 [2], [3], tiém ning ning luong mat troi cua Viét Nam khoang 130 GW, 1a mot trir lugng vo cung
16n can dugc khai thac va phat trlen dé dap tmg tot ngudn cung ning lwong cho cong nghiép va dan sinh,
giam bat ap lyc phu thuge 1én ngudn ning lucng hoa thach, cong nghé khai thac va chuyen ddi quang
nang trong nhirng nam gin day lién tuc dugc cal tién da lam giam kha sdu gia thanh bién doi dién nang,
do d6, ngudn ning luong nay duoc xem 1a ngudn ning luong c6 kha ning khai thac va phat trién nhat
hién nay.
Gan day, v6i su khuyén khich cta chinh phu bang cac vin ban quy pham phap luét cho phep khai thac va
kinh doanh ning lugng mit troi hoa ludi, hang loat dy 4n vé ning lucrng mat troi dugc cap phep trién
khai. Song song vdi cac dy 4n ning luong mit troi 16n, thi mot phan khong thé khong nhéic dén do 1a
niang lugng mit troi trén mai nha. Viée lip dit cic tim quang dién trén mai nha phat ra cong suat dién cho
phu tai chinh ngdi nha d6, ngoai ra con c6 thé hoa vao ludi trong nhitng thoi diém c6 ning nhung khong
su dung dién.

Tuy nhién, viéc lap dit cic tAm quang dién 1én mai nha vi chay theo canh tranh gi4 thanh lip dat va
thi cong nén thuong duoc lap tryc tiép 1én mai nha ma khong thi cong khung gia d& riéng cho hé théng
nang luong, dan dén .6 su tich nhiét cao phia bén dudi tim quang dién, nhiét d¢ ndy tac dong xau dén hé
thong phat dién va vé lau dai khong t6t cho ca hé thong, lam giam tudi tho ctia hé nang luong mat troi hay
giam cong suat phat ctia hé thong mat troi. Ngoai ra vi tiét kiém khong gian, cac hé thong nang luong mat
troi thuong khong khao sat cac hién tugng phu bong 1én mot phin tam quang dién, yéu tb nay cling anh
huéng khong nhé dén dic tinh phat dién cua hé thdng. Trong bai viét nay, tac gia di phan tich hai yéu t6
c6 anh hudng l6n dén tinh chat phat dién cua hé théng nang lugng mat troi d6 1a nhiét dd va sy phi bong
Ién cac tAm quang dién. K&t qua phan tich cho thiy can phai c6 bién phap giam sy tich nhiét lam viéc cua
tam quang dién va thuc hién cac bién phap bao tri, bao dudng cac tdm quang dién sao cho giam nhoé nhét
hé su phit bong 18n bé mit lam viée cua cac tAim quang dién.

2 MO HINH HOA VA CAC PAC TINH CUA TE BAO QUANG PIEN.

CAu tao cua mot té bao quang dién gdm hai 16p ban dan n-p; khi 4nh sang mang cac hat nang luong
photon chiéu vao té bao quang dién lam giai phong cac electron tu do trong hop chat ban din, tao nén céac
hat hat mang dién tich am va cac 16 tréng mang dién tich duong, cac dién tich am va dién tich duong tap
trung vé hai phia cta hai 16p ban dan n-p tao ra sy phan cyc trong té bao quang dién. Chinh sy phan cuc
nay tao nén dién thé tai hai bé mat 16p n-p. Nbi hai dién cuc ndy v6i mot dién tré bén ngoai s& tao nén
dong dién, goi 1a dong phan cuc Iyn, nhu hinh 1.

Pién cuc
nhanh Thanh dién cuc

"

R ‘
V ph b A 3
v Viung phan cuc

" + '/ Chiéu dang dién
Hinh 1: Cdu tgo va nguyén ly cua té bao quang dién

Nhu vay v6i mot té bao quang dién duoc xem twong duong véi mot diode quang ban dan. Tién hanh
noi tat hai dién cyc cua té bao quang dién, ta c6 md hinh nguyén ly nhu hinh 2.
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Hinh 2: So dé néi ngean mach té bdo quang dién

Theo hinh 2, khi ngén mach, dién thé nguoc trén hai ddu diode bang 0, dudi tic dong phan cuc cia
cac photon, sinh ra mot dong dién chay trong mach, goi 13 dong ngudn Ipn (Photocurrent source). Dong
dién nguén ngén mach duoc xac dinh:

[sc = _Iph (1)

Dong Iy 1a mdt ham ) phu thudc cac yéu t6 nhu vat liéu ché tao, nhiét d6 1am viéc, va cuong do anh
sang chiéu 1én cac té bao quang dién, theo [4], Ionh dugc xac dinh:

Iph =K.I 2

Trong do: K 1a hé“mg sb phu thudc thiét bi, bao gém: Cong nghé ché tao, vat liéu ché tao va nhiét 4o
moi trrong lam viée, va I 1a cuong d6 buc xa anh sang,.

Tién hanh néi hai dién cuc cua té bao quang dién v&i mot tai tro R, ta ¢6 mo hinh nguyén 1y nhu
hinh 3.

IZIdIOdE - Iph
I I -l /IdIOdE

Hinh 3: So' do néi té bao quang dién véi tdi R

Theo hinh 3, khi ndi hai dau dién cuc cta té bao quang dién voi dién tro thi dién ap dat 1én hai dau
dién trd cling chinh la dién ap dat thuan 1én diode, do d6 xuét hién mot dong dién qua diode, nguoc chiéu
hoan toan véi dong Iy, Dong dién liy ra cua té bao quang dién luc nay 1a I, va I dugc xac dinh theo cong
thuc (3).

[ = lgiode — Iph 3)

bé thudn tién trong viéc phén tich va tinh toan cling nhu mé6 phong, mot té bao quang dién dugc xem
nhu mot nguén dong 1y tudng ndi song song vai mot diode nhu so d6 hinh 4.

|

-

Isc Id +

® VEn

Hinh 4: So'd6 mach dién tiong dwong Iy tiong.
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Hinh 4 12 m6 hinh véi mét diode 1y twong, khi d6 ndi tro ndi tiép Rg = 0, va ndi trd song song Reh =
co. Tuy nhién, v6i mot diode thyc té, hai gid trj ndi tré Rs va Ry, ludn ludn ton tai, do d6 so d6 mach dién
twong duong ciia mot t€ bao quang dién dugc trinh bay nhu trong hinh 5.

|
ANVN———
Isc |d Ish RS +
+

® W gn vEn

Hinh 5: So doé mach dién twong dwong thuc té cua solar cell

Ap dung dinh luat Kirchoff 1, d phan tich mach twong duong trong hinh 5, ta c6:
[=1I — Igl —Isn . 4)
Trong cong thirc (4), I 1a cuong d6 dong dién ngan mach phat ra tir cac t€ bao quang dién dudi tac
dong ctia cuong d6 buc xa anh sang, Iy cuong d6 dong dién qua diode nguoc, va g, 1a cuong d6 dong dién
qua ndi tré song song cua té bao quang dién. Xem xét dong dién qua diode, tinh dong dién qua ndi trd
shunt cua diode, thay thé vao cong thirc (4) ta co:

q(V+IRg)
I=1I,—1I (e—nkT - 1) e (5)
sh
Trong (5), nla hé s6 dic tinh cua diode, k 1a héng s6 Boltzmann, T 13 nhiét do (OK), va q la dién tich.
Theo [5], o dugc goi la dong dién bao hoa ngugc qua diode I (Reverse saturation current), hay con goi
la dong dién t6i. Dong dién t6i dugc xac dinh béng cong thire (6).

o =y [ 1] exp |22 (2 -2)] ®)

Trong (6), T 1a nhiét do tham chiéu cua té bao quang dién (°K), I, 1a dong dién tdi twong tng véi
nhiét d¢ tham chiéu, va Egp 1a nang luong t6i thiéu can thiét cua vat liéu ban dan tao ra. Dic tinh dong
dién ti qua diode dugc trinh bay nhu hinh 6.

14 Dark

Photo

ISC

Hinh 6: Dgc tinh 1-V cua Iph va 10.

Cung theo [5], cuong d6 dong ngin mach cia te bao quang dién (ls) dugc xac dinh 1a mot ham cua
blrc xa mit troi trén bé mat tim pin S;, va nhiét d6 tim pin T, duoc xac dinh theo cong thirc (7).

Ki
Ise = Iser + 1000 (T — TxS; )
~Trong (7), lser 1a cuong do dong dién ngan mach cia cac té bao ‘quang dién phat ra ¢ nhiét d6 tham
chiéu T, va cuong do birc xa tiéu chuan 1kWp/m? K; (mA/0C) hé s6 anh hudng nhiét cta té bao quang
dién.
3 ANHHUONG CUA NHIET PQ PEN CONG SUAT PHAT

Tir so dd mach tuong hinh 5, cong suit dién phat ra tai cia té bao quang dién dugc xac dinh theo
cong thure (8).

qVv
P=1IV=1I[,V—-1IV (em — 1) (8)
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Trong cong thic (8), vi thanh phan R < Ry, khong gay anh huong nhiéu dén két qua tinh toan nén da
dugc luot bo. Tién hanh phan tich trén ciing mot loai té bao quang dién tiéu chudn, v6i cuong do buc xa
tiéu chuan S = 1000W/m2, twong trng thanh phan nhiét d6 thay d6i theo 4 murc 600C, 25°C, 0°C, va - 10°C,

ta c6 dac tinh I-V, va dac tinh P-V nhu hinh 7 va hinh 8.
7
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Hinh 7: Bac tinh 1-V theo nhiér dg.
70
S= 1§000W/n'@2
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Hinh 8: Bac tinh P-V theo nhiét do.

Tir két qui md phong hinh 7 va hinh 8, nhn thiy rang khi nhit do thay doi, cong suét phét cia pin
mdt troi cling thay d6i rat 16n, dién ap va dong dién cing thay do6i theo huong nhiét d6 cang giam thi déac
tuyén I-V cang mo rong, diém lam viéc co cong suat cyc dai ctia tim pin cang 1on. Tinh chat nay can dic
biét chii y khi tién hanh thlet ké, thi cong va lap dat cac tim quang dién, viéc thong gio giai nhiét dé giam
nhiét d6 lam viéc cta cic tim quang dién cho phép ta thu dugc cong suat dién cao hon.

4 HIEN TUQNG PHU BONG BE MAT HE THONG QUANG NANG

Mot hé théng nang lugng bao gdm cac mach ndi tiép va song song cua nhiéu té bao quang dién aé
tao nén mot h¢ thong phat dién quang nang c6 dong dién va dién ap can thiét, duoc goi la hé thong quang
nang. Khi gan ndi tiép s& lam tang dién ap tong trong mach, khi gan song song s& lam tang cuong d6 dong
dién tong trong mach. Van dé pha bong 1én mot phan hodc toan b cac phan tir trong mach ndi tiép va
song song clia cac tim quang dién, 1am anh hudng dén cong suét phat cua tim quang ning.

Hién tuong phu bong 1én hé théng ning luong mit troi dang van hanh 1a thudng xuyén xdy ra,
nguyén nhan thudng la su che khuét ciia nhanh cay, toa nha, dam may, 1a cay, bong chim, bui bén hay céac
vat thé la khac [6, 7, 8],.... Sy che khuat nay chi lam cho mét hodc vai tam pin trong h¢ thong nang lugng
tré nén xau di, khong phat dugc cong suat, anh huong dén cong suat clia toan hé thong Su xau di cua cac
phan tir trong hé thong cling c6 thé dén tir sy xudng cap cua san pham, hodc san pham 13i tir nha san Xuat
nhung van dugc lap dit,..., cac phan tir 16i nay co thé nbi tiép hodc song song trong hé thng, do do6 can
tién hanh phan tich hai tru(mg hop: Hai phan tir song song va hai phan tir ndi tiép.
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Trwong hep 01: Hai phan tir quang dién duoc ghép song song nhur hinh 9.

A

Cell1 Cell 2

l

Hinh 9: Hai phan tiz quang dién néi song song.

~ Trong hinh 9, phan tir cell 1 va cell 2 binh thuong hoat dong tdt, s& phat ra dong dién I, va I cung
cap dién ap V, dong dién tong trong mach s€ 1a I = Iy +15. Vi ly do phu bong, gia su cell 2 tré nén xau di,
dac tinh I-V ctia hai phan tir quang dién duoc trinh bay nhu hinh 10.

E—
Imp=|mp1+|mp2
Iscl _____________ C_e"_l _____________ —
Iscz ——————————— _ '\'\
Cell 2 = =
N\ N\
z \\ _—
= \ !
O | !
Voltage Vinp Vo2Voe Voot

Hinh 10: Bac tuyén 1-V cua hai phan tir quang dién khéng dong nhat néi song song.

Dong dién phat ra ciia phan tir cell 2 nho hon so v6i binh thudng, anh huong dén dong dién téng
trong mach. Dién ap phat ra cua phan tir cell 2 ciing nhd hon binh thuong so véi phan tir cell 1, do hai cell
dugc ndi song song, do do tong dién ap trén hai cell phai bang khong (Pinh luat Klrchoff 2). Bang
phuong phap do dd thi dic tinh I-V trén truc dién 4 ap cuia mot cell bat ky ta xac dinh dugc giao diém hai
dac tinh, giao diém la dién ap cua hai cell song song, nhu hinh 11.

Current

" Voo Ve

Hinh 11: Xdc dinh giao diém dién dp hai cell khong dong nhat ghép song song.

Tt hinh 11, nhén thay khi hai phan tir quang dién ghép song song, dién ap xac lap cua mach s& giam
di theo dién ap cua phan tir 16i, viéc nay anh huong khong nho dén tinh ning phat dién cua hé thong

quang ning, yéu t6 sut ap gy anh hudng rat 1on dén cac thiét bi tai cling nhu d6i voi cac hé thong dién
mat troi hoa ludi.
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Truong hep 02: Hai phin tir quang dién duogc ghép ndi tiép nhu hinh 12.

Cell 2

Vi Cell 1

Hinh 12: Hai phan tir quang dién noi ni tiép.

Tuong tu nhu truong hop 1, ghép ndi tiép hai phﬁ‘n tor quang dién v6i muc dich tang dién ap trong
macNh V=VitV,, véi cung mdt dong dién I. Gia st, phan tir quang dién cell 2 trong mach trd thanh phan
tur 101, dac tuyén I-V ciia hai phan tir quang dién dugc trinh bay nhu hinh 13.

g
5
© Vinp
Vimpt
CenT S
\.
_Ca|§ - _|m;. ——= < - .\ Vmp=Vmp1+Vmp2
\ v
\ !
1\
‘ \.
| \ R
Voltage Voez Vet Vo

Hinh 13: Pgc tinh 1-V cia hai phan tir quang dién khéng dong nhat ghép noi tiép.

Nhan thay dién ap trén phan tir 18i cell 2 hoan toan giam so voi binh thuong, do d6 dién ap diém lam
viéc cua mach Vip s€ bi tac dong giam. Dong dién ngan mach cua hai cell luc nay ciing bi anh huong,

dong dién chay trong mach lic nay chinh la dong Isp, do vay tong cong suat phat ra ciia mach bi anh
hudng rat nhidu.

5 KIEM NGHIEM HIEN TUQNG PHU BONG BANG BOQ KIT THi NGHIEM QUANG
NANG

Kiém chimg thue nghiém, tién hanh xay dung bo Kit thi nghiém nang luong mat troi, mé phong gin
gidng thyc té dé tién hanh kiém nghiém va danh gia cac tinh chit co ban ciia mot hé thong quang ning.
Céc thanh phan ctia bo Kit dugc trinh bay nhu hinh 14.

© 2019 Trudng Pai hoc Cong nghiép thanh phd H6 Chi Minh



30 PHAN TiCH VA DAN;{ GIA SU ANH HU(}NG CUA NHIET PO VA HIEN
TUONG PHU BONG DEN HIEU QUA PHAT PIEN CUA TAM QUANG DIEN

Hinh 14: M6 hinh b¢ Kit thi nghiém nang lwong mat troi.

Céc khdi thiét bi trong md hinh co thé thao roi, nguén birc xa nhan tao dugc st dung 1a mét bong
dén halogen soi aét, phat ra anh sang va nhiét do mau gan vdi ngudn sang mat troi nhét, c6 thé diéu chinh
d6 sang bang dimmer dé thay cong suit chiéu sang. Ngudn sang c6 thé xoay quanh hé thng ning luong
180° cho myc dich chuyén dong md phong tir dong sang tdy cua mat troi. He thong quang nang dugc che
tao thanh 4 tim riéng biét dé c6 thé tién hanh ghép ndi tiép hodc song song khi can, bang chira cac tam
quang dién co thé nghiéng tir 0 dén 90° ding mo  phong d6 nghiéng cua hé thong thyc, mdi tm quang
dién dugc lua chon kich thude 86x150mm, co6 thé phat ra cong sut t6i da 1.8W (& birc xa tiéu chuan),
dién ap hd mach 6V, dong ngan mach 350mA.

Ngoai hai thanh phan chinh néu trén, con co cac thiét bi khac nhu thiét bi do, cac loai tai, bd luu
dién, bo d6i dién DC-AC, cac loai 14 chin 4nh sang dung cho mo phong hién tuong phu bong (gon Ya tam
Y, tAm va phi toan bo), day ndi ..... Trong qua trinh thuc nghlem thiét bi do dugc chon 1a dong hd sb
CD771 hiéu sanwa, c6 thé do dong tam LA dén 10A xoay chiéu 13n mét chiéu.

Lua chon céc truong hop thuc nghiém phu hgp nhu sau:

Trudng hop 1: Dién ap hé mach Vo [mV] va dong ngén mach I, [MA] cia mot tim quang dién khi
c6 mirc d§ pht bong khac nhau.

M0 hinh ¢6 4 tim quang dién, theo thur tu goi la cell 1, 2, 3 va 4, trong do cell 1 va 4 ¢ vi tri ngoai
cung nén chiju mac do chiéu sang yéu hon hai cell 2, va 3 khi ngudn sang duoc dit tai vudng goc bé mat
cac tAm quang dién. Lya chon cell 2 t1en hanh thyc nghiém v&i mire 46 phu bong khac nhau, ngudn birc
xa duoc didu chinh & murc chiéu sang ti da, ngudn sang vudng goc voi bé mit cua cac tam quang dién.
Str dung dong hd do dong dién va dién ap do gia tri dién 4p hé mach Vo va dong ngan mach Is, nhu hinh
15 va két qua duoc trinh bay trong bang 1.

JE— <o

®§ a2 @ @

— PR

Hinh 15: So d6 thi nghiém do Voc va Isc véi cell 2.

Bdng 1: Bang ghi gia tri Voc va Isc cho cell 2 theo mize do che phu

Be mgt tam quang | Phu hoan Phu 1/2 Phu1/4 | Khong phu
nang toan
Uoe [V] 0,05 3,315 4,87 5,78
Iy [MA] 0 40 178 215
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Theo bang 1, khi tiét dién bé mit tAm quang dién bi phu bong cang ting 1én thi kha ning phat dién
clia tAm quang dién cang giam xudéng, tham chi hoan toan khong phat (Trudng hop bi phi bong hoan
toan).

Truong hop 2: Str dung cac tim quang dién ghép ndi tiép, thuc nghiém cac trudng hop c6 va khong
c6 phi bong.

Ghép ndi tiép cac tAm quang dién lai voi nhau, ngué)n blrc xa sir dung mic chiéu sang tdi da, so dd
thuc nghi€ém nhu hinh 16.

Do dong dién Iy

Do dién ap Ve

Hinh 16: So do ghép néi tiép cac tam quang dién.
Dau tién, tién hanh do V. va Iy clia timg tAm quang dién riéng biét, két qua duoc trinh bay trong bang 2.

Bdang 2: Bang ghi gia tri Voc va Isc cua tung cell riéng lé.

Cell 1 Cell 2 Cell 3 Cell 4
Uoc [V] 5,13 5,78 5,65 5,10
Isc [MA] 125 235 220 110

Tiép theo, tién hanh do Vo VA s cac tAm quang dién gin ndi tiép nhau, két qua do dugc nhu trong bang
3.

Bang 3: Bang ghi gia tri Voc va Isc khi cac cell lan Lot gan noi tiép.

Noi tiép cell 1, | Nbi tiép cell 1, 2, | Néi tiép cell 1, 2, 3,
Cell 1
2 3 4
Uoc [V] 5,2 11,25 16,69 21,82
Isc [MA] 126 130 172 160

Dé két thuc thuc nghiém trong truong hop 2 nay, tién hanh sir dung cac tim phil bong, lan luoc tién
hanh 4 truong hop do: ca 4 cell khong phu; cell 2 phu %; cell 2 phu 4 va cell 3 phu '2; cell 2 phu 4 , cell
3 phu Y2 va cell 4 phil hoan toan. Két qua do Vo, Va lsc duge ghi trong bang 4.

Bang 4. Bang ghi gia tri Voc va Isc cho 4 truong hop phu béng trong mach néi tiép

L, 1A Ya (cell 2)+ %2
1 1
Tat ca lfhong v, (cell 2) /s (cell 2)+ Y4 (cell (cell 3)+pht cell
phu 3) 4
Uoc [MV] 21,65 19,8 16,22 9,82
I [MA] 145 120 60 0

Két qua c6 dugc tir bang 2, nhan thay cac tim quang dién c6 cing thong s6 kich thudc, tuy nhién khi
buc xa khac nhau, s€ cho ra dién ap va dong dién khac nhau. Két qua tur bang 3 cho thay khi ndi tiép cac
tAm quang dién, dién ap tong s& la téng cac dién ap, dong dién tong phat ra ciia mach bi gi6i han theo
dong cua cac tam quang dién c6 dong phat nhd. Bang 4, cho thdy khi su ¢ phit bong anh hudng néng né
dé hé thong, cac tim quang dién bi phi boéng lan lugc tro thanh phu tai cua h¢ thdng nbi tiép, truong hop
cell 4 bi pht hoan toan thi trong mach tong gia tri dong dién xubng bang 0, nhu mot truong hgp hé mach.
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Trong hé thdng quang dién thuc té, nhitng truong hop nay cin xem xét dén phuong an sir dung diode by
pass. , ,
Trwong hop 3: St dung cac tam quang dién ghép noi song song, thuc nghi€ém cac truong hop co6 va
khoéng c6 phu bong. ) . ) .
Ghép song song cac tam quang dién lai véi nhau, nguon bic xa st dung muic sang toi da, so do thuc
nghiém nhu hinh 17.

&

W

Po dién ap Vi Do dong dién Ig
Hinh 17: So'do ghép song song CA4c tam quang dién.
Tién hanh ndi song song 1an luot cac tim quang ning do Vi Va Iy, két qua do duoc trinh bay trong

bang 5 nhu sau:
Bang 5. Bang ghi gia tri Voc va Isc khi cac cell lan lrot noi song song.

Cell 1 Song song cell | Song song cell 1, | Song song cell 1, 2,
1vacell 2 2,3 3,4
Uoc [mV] 5,25 5,30 5,25 5,05
Isc [MA] 112 350 550 675

‘ Van su dung cac tAm quang dién’gén song song nhau nhu trén, tién hanh st dung cac tim pha bong,
lan lugc tién hanh 4 truong hop do: tat ca khong phu; cell 2 phu Y4 cell 2 phu %4 va cell 3 pha '2; cell 2
phu Y4, cell 3 phu % va cell 4 phu hoan toan. Két qua do Vo va lscduge ghi trong bang 6

Bang 6. Bang ghi két qua thi nghiém Voc va Isc khi c6 mét cell b phi béng

L, 1A Ya (cell 2)+ %
1 1
Tat ca khong v, (cell 2) A (cell 20+ %2 (cell | o1 3y phi cell
phu 3) 4
Uoe [MV] 5,1 5,00 5,1 5,1
lsc [MA] 680 620 600 570

Két qua tir bang 5, nhan thiy khi cdc tim quang dién ghép song song, dién 4p hd mach chung cua
toan mach bi anh huong boi tim quang dién co dién ap phat thap, dong dién ngan mach trong mach sé la
tong ctia cac dong phat ra. C6 mot truong hop rét khac biét, 6 la cot 4 trong bang 6 va cot 4 trong bang
4, day la truong hop phu bong hoan toan khi ndi tiép va trudng hop phu bong hoan toan khi song song.
Truong hop noi tiép, cong sudt phat bang khong, truong hop song song van c6 cong suat phat ra. Hinh
anh thuc té lap dat va do luong dugc trinh bay nhu hinh 18.

Hinh 18: Hinh anh thyc nghi¢m tai phong thi nghiém.
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6 KETLUAN

Théng qua két qua phan tich sy anh hudng cua nhiét 6 1én cong suat phat cia hé thong nang luong
mit troi, nhan thiy cung mot hé théng nhung khi nhi¢t d¢ giam, dién ap, dong dién va cong suét phat cua
hé théng tang. Do do, khi lap dat hé thong, can chi y quan tim dén van dé tan nhiét cua hé thong, nhit 1a
cac hé thong nang lugng mit troi 4p mai. Trong qua trinh phat dién, sy phan rng hoa hoc trong tam quang
dién s¢ tich luy nhiét luong ¢ phia dudi cac tam quang dién rat cao, do d6 néu khong chu y tan nhiét t6t
thi nhiét lwvong nay s& lam hé théng quang ning mau chong xudng cip, cong suét phat dién cta hé thong
s& giam di dang ké.

Sy phu bong 16n bé mit cia cac tAim quang dién thuong xuyén xay ra, do do can cht y rat nhiéu dén
thiét ké cac gia d& sao cho trong cung mot hé thong, tAm quang dién nay khong che phu cac tim quang
dién khac dang hoat dong. Ngoai ra can chii y moi truong lap dat cac tam quang dién nhu bui bén, rac, la
ciy s& phu 1én bé mit cac tim quang dién lam anh hudng dén cong suat phat cua hé théng, do d6 can xay
dung ché d6 bao tri va bao hanh thuong xuyén lién tuc cho cac hé thong ning lwong mit troi dé khong
lam giam cong suat phat dién cua hé thdng theo thoi gian./.

LOI CAM ON
Bai viét nay la két qua nghién ctru thudc dé tai “Bo KIT thi nghiém nang lugng mat troi phuc vu

giang day” ndm 2018. Téc gia cung cac cOng sy xin chén thanh cam on Ban Gidam Hiéu Truong Dai Hoc

Cong Nghiép TP.HCM da cap kinh phi trién khai thuc hién dé tai nay.
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