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Nguyén nhan té bao pin mat troi kém hiéu qua

- Anh sang co nang lugng th,ép hon gia tri nang luong

. vung cam s€ khong duogc hap thu

- Nang luong photon vuot qua ngudng nang luong
vung cam s€ bi mat dudi dang nhiét

— Tandem cells ra doi dé hap thu duoc anh sang hiéu

qua hon trong cung mot khong gian



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cau truc va hoat dong

* Cau tric song song cua chung bao gom hai hoic nhiéu té bao
. nhd , t& bao mit trude ( gan voi nguon sang) voi vat li€éu co

nang lugng vung cam lén hon va té bao phia sau voi nang
lugng vung cam nhé hon két noi bang mot thiét bi interlayer
cung nhau bién d6i nhiéu hon &nh sang mat troi thanh dién
ning va do do6 lam ting hiéu qua tong thé cua té bao.

* C4c tiéu té bao duoc két noi véi nhau va co thé duogc xay dyng
tir C4C vat liéu té bao khac nhau cta pin mit troi hodc tir cung
loai cua vat liéu té bao ning luong mat troi.
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incoming full spectrum
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Cau truc

The top cell absorbs the high energy photons.
The bottom cell absorbs the low energy photons.

Cac te bao nang lugng mat troi song song co the la
cac t¢ bao riéng 1¢ hodc duoc noi noi tiép.
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Bﬁng cach stir dung nhiéu hon vat liéu hép thu, moi bo phan
hap thu mdt phan khac nhau ctia quang pho mit troi, Vat
liéu ban dan bandgap cao duogc st dung dé hap thu bic xa
budc s6ng ngan, voi cac phan budce séng dai hon truyén tdi
cac 16p vat liéu tiép theo.

— t& bao song song c6 thé duy tri dong dién va ting dién ap
dau ra.

So sanh voi té bao don 16p, té bao song song cO hiéu qua
hon trong viéc sir dung nang luong mat troi, dac biét la giam
thiéu ton that ning lugng.
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Nanowire Photovoltaics
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Dudi diéu kién mit troi mo phong
mot mit troi (AM 1.5G), cac thiét
b1 pin SINW p-i-n c6 dién ap mach
hd (V ..) 0,29 V, mat d6 dong ngan
mach t6i da 3,5 MA/cm 2, va hiéu
suat toi da 1a 0,5%.

Pin SINW p-i-n+-p+-1-n mat do
dong ngan mach va hiéu qua lén
dén 23,9 mA / cm2 va 3,4% theo 1-
sun AM 1.5G chiéu sang.



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Mot val mo hinh Tandem cells
va vat liéu lam ra chung
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Metal Electrode

Tandem polymer
solar cells

Glass/ITO
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Sunlight
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Lop P3HT ( poly(3-hexylthiopen- |
2,5-diyl):ICBA c6 kha ning hap
thu manh & vang c6 thé nhin thay ~ |
653 nm.

Lop PTB(Polybutylene
terephthalate):PC,; BM hap phu

WO:/Al

Back
Eps=1.4eV LBG:PC:BM

. Middle
E.z=1.58eV[

WO:

i pgozggpss ‘ ' budc S(')ng ~786nm.
E¢:=1.9eV[ P3HT:ICBA / L('),p LBG PC71 BM hép thu bué’c
Zno song ~ 887 nm.

Glass/ITO
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Perowskit (CH,NH_Pbl.)

a-Si:H/c-Si

Perovskite duoc biét
dén co6 hiéu qua hap thuy
anh sang trong vung
mau xanh cua quang
pho, két hop chiing voi
cac 16p silicon, chuyén
d6i anh sang do va anh
sang can hong ngoai c6
budc song dal.
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mat troi dwoc hap
thu. Anh sang can
hdng ngoai dwoc
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Top
Contact

Middle Junction
GaAs 1.3-1.4eV

Bottom Contact

Thiét ké nay c6 kha ning
cai thién hiéu suat ctia pin
mat tro1 cach tang khoang
cach cac photon hap thu tur
quang pho mat troi dong
thoi giam thiéu ton that
nhiét.

Hiéu suat chuyén doi : 40%

45
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Két luan

-Viéc sir dung TANDEM CELLS c0 kha nang thu duoc anh sang
mit troi ¢ hiéu suat cao véi chi phi twong d6i thap ma khong
can phai dua vao lugng vat liéu ban dan va dién tich dat rong
16m.

-Tuy nhién, chi phi ctia hé thong may tap trung va bao tri ctia nd
la kha cao so véi chi phi té bao niang luong mat troi.

Nhung véi hiéu suat dat dugc tandem cell c6 tiém ning dé xam
nhap vao thi truong nang luong vo1 hang chuc hoac hang tram
megawatts moi nim va tham chi c6 thé san xuat mot phan dang

ké ning luong tuong lai cta thé gidi. 5
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