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THIET KE HE THONG GIAI NHIET CHO PIN MAT TRO'I NHAM
TANG SAN LUONG DIEN CUA PIN

DESIGNING A COOLING SYSTEM FOR SOLAR POWER PANEL TO INCREASE
THE ELECTRICITY PRODUCTION OF THE PANEL

Ho Piing Huy, Trirong Anh Tuin, Nguyén Thé Bao
Khoa Co khi, Truong Pai hoc Bach Khoa, Pai hoc Quéc gia TP. HO Chi Minh

TOM TAT

Véi muc tiéu giam phat khi thai gy hiéu vmg nha kinh va é nhiém méi truong, Viét Nam va
cdc nwéce trén thé giGi dang timg bwde ting 1y trong sir dung nang lwong tdi tao dé san xudt dién
trong cdc quy hoach dién quéc gia. Mot trong nhitng nguon nang leong tdi tao dé san xudt dién
phé bién nhat hién nay la dién mat troi. Bai bao trinh bay viéc tinh todn, thiét ké, ché tao va thuc
nghiém mét hé thong gidi nhiét cho pin mdt troi nham tang san heong dién ciing nhw ting tuéi tho
ciia pin. Két qua thue nghiém cho thdy san lwong dién ciia tam pin mdt troi ¢6 gidi nhiét tang trung
binh khodng 27,35% so véi tam pin khéng cé gidi nhiét, mang dén hiéu qua rdt 16n néu hé thong
gidi nhiét duwoc trién khai cho cdc hé thong pin mdt troi ap mai hay hé thong pin mdt troi cong sudt
[om.

Tiwr khoa: Hé théng gidi nhié¢t; Pin mat troi; Nhiét do lam viéc cua pin mat troi; Hiéu sudt
pin mdt troi.

ABSTRACT

With the goal of reducing greenhouse gas emissions and environmental pollution, Vietnam
and other countries around the world are gradually increasing the proportion of renewable energy
used for electricity production in national electricity master plans. One of the most popular
renewable energy sources for electricity production today is solar power. This paper presents the
calculation, design, manufacture and experimentation of a cooling system for solar cells to increase
power output as well as increase battery life. Experimental results show that the power output of
solar panels with cooling increases from 15 to 36% compared to panels without cooling, bringing
great efficiency if the cooling system is deployed for rooftop solar power or large solar power
systems.

Keywords: Cooling system; Solar cells, Working temperature of solar cells; Solar cell

efficiency. &
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1. PAT VAN PE

Trong cic ngudn ning lucmg tai tao, hién
nay nang luong mat troi la nguén nang luong
d& tiép can nhat. Viét Nam thudc khu vuc nhiét
déi va can xich dao nén c6 lugng anh sang mat
troi hang nam 16n thich hop cho phat trién ning
luong dién mat tro1, bén canh giai doan vira qua,
Nha nudc ¢6 nhiéu chinh sach uu dai cho sy phat
trién dién mat troi & ca quy mo nha may phat
dién 1an ca thé ho gia dinh. C6 thé xem nhiing
nam vira qua va vai nam toi nita 1a thoi gian phat
trién bung nd cua dién mat troi.

Nhung do thudc khu vyc nhiét do1 va
can xich dao nén nhiét d6 va blirc xa mat troi cuia
nudce ta cling kha cao, vi du tai TP. HCM, nhiét
d6 cao nhat vao thang 4 c6 thé dao dong tir 36
dén 40°C. Trong khi theo khuyén c4o thi khi sir
dung pin mit troi (PMT), nhiét d lam viéc tot
nhat 1a ttr 10 - 30°C [1]. Khi nhiét do ting cao,
hiéu suat ctia PMT sé& giam di, thuong khoang
0,38% - 0,5%/°C. Hinh 1 trinh bay duong dac
tinh P-V cia PMT nhu mgt ham cda nhiét d¢
T, cua pin, cho thiy khi nhiét do cua pin thay
(101 trong khoang tir 0°C dén 75°C, dién ap cua
pin giam nhanh din dén coéng suat phat dién
cua pin cling giam theo [2].
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Hinh 1. Bac tinh P-V nhu mgt ham cua nhi¢t do T,
cua PMT [2].

Dong thoi, khi chiu tac dong cua nhiét
d6 cao, tudi tho cia PMT ciing s& giam xudng.

Trudng hop cac tam PMT lap nbi tiép, khi co sy
khong dong nhét giira cac tim p1n cac tim yéu
s& tro thanh tai va toa nhiét co thé dan dén hong
toan bo hé théng PMT nén ciing can g1a1 nhiét
du phong. Do d6, dé dam bao hi¢u suat va tudi
tho cua pin, hé¢ thong PMT cin phai dugc giai
nhiét.

D3 c6 nhiéu nghién ctu trén thé gidi
vé viée lam mat hé théng PMT. Akbarzadeh va
Wadowski [3] da thiét ké mot hé théng PMT
duogc 1am mat bang nudc két hop dng nhiét va
nhan thiy cong sut dau ra ctia pin mit troi ting
gan 50%. Chaniotakis [4] di thiét k& mot hé
thong PMT duoc 1am mat bang nudc va mot
hé théng duge lam mat bang khong khi va két
luan rang, hé thdng giai nhiét bang nudc ting
hiéu suat cao hon so véi hé thong giai nhiét
bang khong khi. Batoul [5] d4 nghién ctru anh
hudng cua ludng khong khi dén hiéu suit cua
cac tim PMT bang cach str dung tinh toan dong
luc hoc chét 1ong (CFD) va nhan thay hinh dang
va cAu tao cua hé théng PMT c6 tac dong lon
dén mtrc do hiéu qua cua cac thm pin duoc lam
mat. Tonui va Tripanagnostopoulos [6] d4 thiét
ké hé thong PMT dugc lam mét bang khong khi
ddi luu cuong buc hodc tu nhién. Tuy nhién,
cac cong trinh nay khong dugc nghién cuu o
diéu kién khi hau nhiét d&i va can xich dao nhu
& Viét Nam.

Tai Viét Nam, nhom Huy va Thmh [7]
da nghién ctru ché tao b 1am mat cho tdm pin
nang lugng mat troi, tuy nhién viéc tinh toan
thiét ké khong thdy cong bd trén cac bao cao
khoa hoc. Nhém Da va Hoa [8] cling nghién
ctru hé théng giai nhiét cho PMT bang khong
khi. Nhung nhu da noéi ¢ trén, viéc gidi nhiét
bing khong khi kém hiéu qua hon giai nhiét
bang nudc [2, 4]. Vi vay, bai bao nay s€ trinh
bay viéc tinh toan, thiét ké, ché tao va thuc
nghi¢m mot hé thong giai nhié€t cho pin mat troi
nham ting san luong dién ciing nhu ting tudi
tho cua pin.
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2. CAU TAO VA NGUYEN LY HOAT
PONG HE THONG GIAI NHIET

2.1. Lua chon phuwong 4n thiét ké

Str dung chat giai nhiét 1a nudc sach co
nhiét d6 khang 32°C, khi hé théng hoat dong,
bom s& dua nudc tir trong bon chira di trong
dng t6i béc phun. Béc phun tién hanh phun
nuéc phi khap 1én bé mat dudi tam pin. Tai
day, nudc s& tién hanh trao doi nhiét voi tim pin
gitip 1am ha nhiét d6 tAm pin mat troi. Phuong
an nay co6 nhimng vu diém sau:

- Nudc 1a chat dé kiém, ¢6 gia thanh re,
toc do giai nhiét nhanh hon phuong phap thu dong
hodc phuong phép chu dong bang khong khi;

- Do céac té bao quang dién (PV cell)
duoc dan 1én 16p nhwa phia dudi tAm pin nén
khi tién hanh giai nhiét mat dudi, moi chat giai
nhiét 1a nude s& tiép xuc cac té bao quang dién
gan hon gitp toc do giai nhiét nhanh hon;

- Hé théng giai nhiét mat dudi gan nhu
hé kin nén gidm thi€u that thoat nudc do bay
hoi trong qua trinh hoat dong;

- Hé thong céu tao giai nhiét bang nudc
don gian, d¢ dang lap dat, stra chira va thay thé;

- Néu sb luong cic tim pin nhidu va
thiét ké thém céc thiét bi trao doi nhi¢t va tich
nhiét, ta co thé tan dung nhiét luong trao do6i
dugc tir cac tim pin nhu nhitng may cung cip
nude nong dé phuc vu cac hoat dong khac;

- Pbi véi cac hé théng dién mat tro1 ap
mai, giai nhiét mat dudi cac tAm pin cling gitp
lam gidm nhiét d¢ khong gian nha ¢, van phong
hodc nha xudng phia dudi.

2.2. Nguyén ly hoat dong

Hinh 2 duéi day trinh bay so d6 nguyén
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1y hoat dong cua hé théng giai nhiét PMT. Cac
thong s6 nhi¢t d§ dugc thiét 1ap:

+ Nhiét d tAm pin mit troi dé kich hoat
bom: T_;

+ Nhiét do tim pin mat troi dé ngét
bom: 35°C;

+ Nhiét d6 nudc cap: 32°C.

T Bn vl wild

L il B BT bl

1
o ruam
il ot oin et By i Pl L g

y L
. -

At I B

B i rari - F I:Iu_l|—' r -.-‘l

Hinh 2. So' do nguyén Iy hoat dong ciia hé thong
gidi nhié¢t PMT

Nguyén 1y hoat dong cua hé thong trén
nhu sau:

- Khi nhiét d6 bé mit tim pin dat Ton,
cam bién nhiét d6 do dugc nhiét do va giri tin
hiéu dién dén bo phan xu ly. B phan xu 1y tiép
nhan tin hiéu va tién hanh bat bom lén;

- Khi bom hoat dong, nudce (32°C) dugce
dua tir bon chura téi bom va dén binh loc nudce
dé luoc cac di vat ra khoi nudce, sau d6 nudce
s& dugc dua dén béc phun. Béc phun tién hanh
phun nuéc déu 1én bé mat dudi tAm pin mat
troi;

- Nuéc sau khi dugc luan chuyén va
tién hanh trao d6i nhiét trén bé mat tAm pin mat
tro1, nudc (35°C) s€ dugc mang dat phia dudi
tam pin hing lai — nuéc hoi. Sau do, nude hoi

duoc dua lai bon chira nudc cap;
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- Sau qué trinh trao doi nhiét, nhiét do
tdm pin mat troi giam xudng va khi dat 35°C,
cam bién nhiét d6 do duoc nhiét d6 va gui tin
hiéu dién dén bo phan xir Iy. B phan xir 1y tiép
nhan tin hiéu va tién hanh tit bom.

Qué trinh thay d6i nhiét d6 theo thoi gian
« TAm pin mit troi:

(1) = (2): Qua trinh h¢ théng lam viéc,
nhi€t d0 pin mat tro1 giam te T xudng 35°C.

(2) — (3): Hé thong giai nhiét ngung
hoat dong, tdm pin mat troi hip thu birc xa mat
troi va nhiét d6 ting dan tir 35°C dén T,.

(3) — (1): TAm pin mit troi dat T,
bién do duoc nhiét d6 va giri tin hiéu mé b0’m
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Hinh 3. Qud trinh bién déi nhiét ciia hé thong gidi
nhiét PMT

* Nudc giai nhiét:

(1’) = (2°): Bom dua nudc tir bon dén
cac béc phun, béc phun phun nude phu 1én bé
mit dudi tim pin, nudc 32°C tién hanh trao doi
nhiét voi tim pin mat troi va nudce tang nhi¢t do
tir 32°C dén 35°C.

(2°) — (3”): Nudc tién hanh giai nhiét ra

moi trudng, nhiét do nudc giam tir 35°C dén
32°C.

(3°)—(4’) — (1’): Nude niam trong bdn
chtra va dugc bom 1én béc phun.

« Céc thong s thoi gian:

- t,, = t,; thoi gian lam viéc cua bom

cling nhu hé thong gii nhiét;
-t =t, : thoi gian gia nhiét tim pin dén

Ton bang bU:c Xa mat troi;

- t,, =t thoi gian cua mot chu ki hoat

dong cua hé thong giai nhi¢t;
thoi gian giai nhiét nudce tur 35°C
dén 32°C t

> 23

3. TINH TOAN THIET KE
3.1. Thong sé dau vao

Loai pin mét tro1 dugce sir dung: Helios
135P. Bang 1 cho céac thong so k¥ thuat cua tam
pin thir nghiém.

Bdng 1. Théng s kj thudt tam pin Helios 135P

Cong suat cyc dai P ) 135W
Dién 4p tai diém cong sut

dinh (V. ) 17,70 V
Dong dién tai cong sut

dinh (I ) 7,634
bién ap hd mach (V) 224V
Dong gin mach (1) 8,18 A

Hé sb nhiét o P_) -0,47%/°C
Heé sb nhiét do (V,) -0,35%/°C
Hé sb nhiét do (1) 0,06%/°C
Nhiét do hoat dong cta o
modul danh nghia 41=3°C
Kich thudc 1494x664x34 mm
Trong luong 11,4 kg

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 291, thang 6 ndm 2022
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

« Tinh toan sb lugng béc phun va lwa
chon bom

Str dung béc phun swong nhua, diéu
chinh béc phun goc 60°, dat béc phun cach mat
duéi tAm pin 30 mm. Khi do, ta duoc duong
kinh phun 1a 35 mm, luu lugng nude phun ra
0,5 I/phut va ap suat phun bang 0,7 bar.

34 mm
19 mm
| ‘nfh
|
,(% I
K :'

30

Hinh 4. Théng sé kich thieée béc phun
Tiam pin c6 thong s6 kich thudc
1494x664x34 mm, ta thiét ké 02 ddy phun véi
04 béc phun trén mét day.

- Tong s6 béc phun sir dung: 08 béc;
- Tong luu luong nude: 04 lit/phut;
- Tong ap suat phun: 5,6 bar.

Vi thong sd cot ap va luu lugng trén,
ta st dung bom phun suong Sinleader vdi cong
suat hoat dong di€u chinh ¢ 11,7 W.

Hinh 5. So dé bé tri béc phun
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* Xay dung cac cong thuc tinh todn nhiét do,
cong suat va thoi gian

Vi céc té bao quang dién duoc ché tao
tir silic, tinh chét vat Iy gan giéng thuy tinh va
dugc bao vé€ badi 16p kinh thuy tinh bén ngoai,
do d6 ta c6 thé xem dic tinh vat Iy ciia tim PV
nhu déc tinh vat ly cua thuy tinh.

a. Tinh thoi gian bom hoat dong trong mot
chu ky

Bom hoat dong ¢ khoang nhié¢t do:

T —35C=AT, =T, —35°C
Nhié¢t do nude gidi nhiét:

T :32°C—>35'C=AT, =3C
Trong qua trinh bom hoat dong dé giai

nhiét, nang lugng thu dugc cua nude (Q, ) bang

voi t6ng cua nang luong nhiét tan ra tor tam

PMT (O, ) va nang lugng bic xa (OQ)) ma
tam PMT hap thu duoc trong khoang thoi gian
bom lam vi¢c (tlv - phut), ta c6 phuong trinh
can bang nang luong:

an: lflfinet bx (J)
oq,.t,.c,, AT, =m AT +g.5 . .G.(¢,.60)

v~ nc pin*® pm pin
= t[ — mpm cpm AT;m
" g, AT, —gS . .G.60

pin

Trong d6, q,. (I/ph) 1a luu lugng cua
nudce, enc 1a nhié¢t dung riéng ctua nude, cpin la
nhiét dung riéng cua thuy tinh (xem tinh chat
vat ly cua pin nhu kinh), m Jla khoi luO’ng cua
cac tim PMT, S, _la dién thh bé mit hap thu
buc xa tim PMT G 1a buc xa mat troi dén tam
PMT, g 13 thong s dic trung nhiét (SHGC) cua

pin mat troi [9].
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b. Tinh chu ky lam viéc

Nang luang dé gia nhiét Q,) tam PMT
tang tir 35°C dén T, chinh la nang lugng birc

xa mat troi (ng) tam PMT thu dugc trong
khoang thoi gian gia nhiét (tgn - phut), nén:

_ hx
an - an < m pm pm ATpm
m

S,.-G.(t,,.60) (J)

¢ AT
pin* pin pin (phut)

=>t, =
¢ g.s,,G.60

Thoi gian mdt chu ky lam vigc:
tck = tlv + tgn
c. Pién nang bom tiéu thu

Bom hoat dong c6 cong suit P, .. Dién
ndng tiéu thu cta bom trong qua trmh hoat
dong:

Z thoi gian
Qbom = lv bom (W phut)

ck

d. Tinh cong suit Iy thuyét ciia tim pin mat
troi

O diéu kién tiéu chuan (T, =25°Cva
birc xa G = 1000 W/m?), cong suét tAm pin dat
dugc P =135 W va giam dan 0,47% v6i mdi
nhiét d6 tang 1én. TAm pm mat troi su dung san
xuét nam 2009, qua mdi nam hiéu suét 1am viéc
cla tAm pin mat tro1 gidm 1%, nén hi¢u sut
lam viéc hién tai 1a 0,87.

Khi ¢ nhiét @6 T (°C) va buc xa G (W/
m?), tim pin c6 cong suat:

G

PP =0,87.——.P,, [1-0,47%.(T —25)] (W)

max
ref

Luong di¢n nang tAm pin mat troi tao ra la:

0" = jppf"d(t) (W.phut)
Luong dién nang tang 1én la:
AQ"" = Qc”g’: Q,f’g’,f (W.phut)

,. in X \ <A
Voi Cl;n ,ngn lan luogt 1a lugng dién

do tAm PMT c6 giai nhiét va khong giai nhiét

tao ra.

bién nang hé théng tao ra duoc khi co

giai nhiét la:
0, = Qfgl: Oyom (W.phut)

 Tinh toan Iya chon nhiét do bat bom

Khao sat btrc xa va nhiét d6 tim pin mat

troi ngay 11 thang 02 nam 2022, ta dugc db thi

sau.
0 7
g
E-l

el memy- B 2
Hinh 6. Birc xa mdt troi va nhiét do tam pin ghi

nhan duwoc vao ngay 11/02/2022

Luong dién ning tAm pin tao ra duoc khi
khong c6 giai nhiét 1a: Q’”" =21239,23(W.phut)
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Bdng 2. Gid tri cdc théng sé tinh todn irng véi cac nhiét dp bt bom khdc nhau

, Do | i DT
bat bom T, (phit) So chu ky n B Q pin. g 0
T, (%) tiéu thuy =bom en th

40 4.30 24.68 1242.73 23417.44 22175.71
41 5.16 20.65 1242.73 23358.97 22112.11
42 6.02 17.63 1242.73 23300.50 22058.49
43 6.88 15.43 1242.73 23242.04 21999.94
44 7.74 13.72 1242.73 23183.57 21941.40
45 8.60 12.35 1242.73 23125.11 21882.88
46 9.46 11.22 1242.73 23066.64 21824.37
47 10.32 10.29 1242.73 23008.17 21765.87
48 11.18 9.50 1242.73 22949.71 21707.37
49 12.04 8.82 1242.73 22891.24 21648.88
50 12.90 8.23 1242.73 22832.78 21590.39
56 18.06 591 1242.73 22481.98 21234.59

Ta théy, khi nhiét do bat bom dudi 56°C
thi lugng dién nang hé thdng thu duoc 16n hon
lwong dién ning tAim pin mat troi khong co giai
nhiét tao ra. Vay dé co loi vé mit nang luong,
ta phai thiét 1ap nhiét do bat bom dudi 56°C.
Do nhiét dd moi truong ngoai troi & Viet Nam
vao mua han ning néng rat cao, doi khi vuot
ngudng 40°C, n6 s& anh huong 16n dén nhiét
do tAm pin va nude gidi nhiét nén ta chon nhiét
do bat bom 1a 45°C 1a hop ly. Bén canh do, ¢
45°C, bom hoat dong khoang 24 chu ky mot
ngay, day 1a con sb hop 1y dé dam bao cho tudi
tho ctia bom do tudi tho cua céc thiét bi dién tur
bi 4nh hudng boi thoi gian 1am viée va sb chu
ky 1am viéc (s6 1an bat, tit).

4.MO HINH VA PO PAC THUC NGHIEM
4.1. Ché tao mé hinh

- Thiét ké hé thong béc phun: theo dung
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kich thude bd tri béc phun & phan 3.1 noi trén,
két noi cac béc phun bang ong ¢4 mm;

Hinh 7. Thiét ké mang béc phun

- Thiét ké mang himg nudc: Ché tao
mang hing nude bang ton thiét day 1 mm, co
kich thudc 160x70x35, dan mang béc phun ¢
dinh 1én mang himg, ldp mang hing cach mait
duéi tAm pin 30 cm;

- Bom va mach diéu khién: nhu thé hién

trén Hinh 8.
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+ Bom: Sinleader model SL-DP16:

Ap suét: 130 PSI (8,3 bar cut off).

Luu lugng: 10-12 I/ph.

Volts/Amps: 12 VDC/4-7 A.

+ B0 kiém soat nhiét do: XH-W3001:

bién ap: 12 V.

Pham vi kiém soat: -55 dén 120°C; Do
chinh xac: 0,2°C.

+ Ngudn: 220 V to 12 V.

+ Dimmer 12 V.

Hinh 8. Mach diéu khién bom va bom

Hinh 9 trinh bay hinh anh thyc té tong
thé cia mo hinh thuc nghiém duoc lap dat tai
Bo mén Ky thuat Nhiét lanh, Khoa Co khi,
Trudng Dai hoc Bach khoa — Pai hoc Quéc gia
TP. HCM.

Hinh 9. M6 hinh thuc nghiém thuc té

Nhu thé hién trén Hinh 9, 03 tim pin
Helios 135P duoc lz“ip ¢6 dinh trén mot khung
sat ge‘in chan dé di dong. Trong thuc nghiém,
tam pin bén trai 1a tim duoc giai nhiét, tim pin
bén phai 1a tim pin khong dugc giai nhiét, con
tam gitra dé dam bao khoang cach giita hai tim
pin thuc nghiém khong bi anh huéng do truyén
nhiét trong qua trinh giai nhiét tim bén trai.

4.2. Do dac thuc nghiém
a. Dung cu do
+ Thermocouple EXTECH SDL200:

Hang san xuat/xuét xir: EXTECH/Dai Loan.
Do phan giai: 0,1°/1°.

Cép chinh xéac: +£0,4% rdg (+1,8°F/+1°C)
kiéu J.K,E, T; Pt100 +0,5% rdg (+2°F/+1°C)
kiéuR,S.

B0 ghi: 20M gia tri st dung thé nhé 2G.

+ May do btrc xa mat troi: PCE - SPM 1:

Khoang do: tir 0 dén 2000 W/m>.
Do phan giai: 1 W/m?.
Do chinh xac: £10 W/m? hodc £5%.

+ Wattmeter:

bié¢n ap: (0) V-4V-60V; Do phan giai 0,01 V.
Dong dién: 0-100 A; Do phan giai 0,01 A.
Cong sut: 0-6554 W; Do phan giai 0,1 W.

b. M6 ta phwong phap do

BO tri hai tAm pin mat troi ¢6 giai nhiét
va khong c6 giai nhi¢t cung mot vi tri dia ly,
tién hanh ldy sb liéu nhiét do: hai tdm, moi
truong va nudc giai nhiét 1 lan/phut. Do birc xa
mit trdi va cong suat dau ra 5 phit/lan.
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5. KET QUA VA THAO LUAN

Nhigt dé hai tim pin oo giai nhiét va khong oo gidi nhig

Nhedt ) (o)

o0 1500
Theéni giam Chiamm)

T8 i mbt | ——— king s akust

(@)
it

Cong suit o pin

Theni g (e
- Bihbng pidi mhibt

Cdng suit bom
I ;
E, I | :
a 1 | 1
) :
[ LW TSN - A | T T - |
90 1900 1100 110 13:00 1400 1500
Thin gian (hh:mm)
(©)

1600

Hinh 10. Két qud do: a. Nhiét do; b. Cong sudt hai tam pin; c. Cong sudt bom

Hinh 10 trinh bay két qua do thuc nghiém mot ngay dién hinh (14/02/2022) cac thong sb
nhiét d6 va cong suat hai tim pin (c6 giai nhiét va khong giai nhiét) va cong suat bom giai nhiét.
Bang 3 dudi déy trinh bay két qua cia nhiing ngay do tiép theo, tir d6 tinh toan dugc luong dién
nang sinh ra clia tAm pin ¢6 giai nhiét va khong giai nhiét, dién nang bom tiéu thy, lugng dién ning
va hiéu suat gia ting khi tAm pin dugc giai nhiét.

Bang 3. Két qua tinh todn

Dién ning

Dién nang
tam pin co

Dién ning

Dién nang
tam pin khong

Hiéu suat

Neiy Z t, bom tiéu gidi nhiét h¢ thong thu gidi nhigt ning lugng
P (Wphuty = 207 Zeon | (wphut)y | #0ra e (%)
(W.phut) (W.phut)
12/02/2022 69 807.,3 9646,5 88392 7277,7 15,31
14/02/2022 113 1322,1 16972,3 15650,2 12400,2 26,21
16/02/2022 89 1041,3 17693,05 16651,75 12624,1 31,9
17/02/2022 135 1579,5 19404,7 17825,2 13107,85 36
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Tir két qua Bang 3, ta thay:

- Khi bé tri thém hé théng giai nhiét,
cong suit tim pin da ting trung binh khoang
39,5%, luong di¢n nang thu dugc tang trung
binh 27,35% trong mot ngay;

- Péi v6i nhitng ngay co cuong do birc
xa cang lon thi hiéu suat nang lugng thu duoc
tang 1én cang nhiéu;

- Viée bd tri thém thiét bi bat, tit bom
theo cam bién nhiét do da giup hé théng hoat
dong t6i wu hon trong cac diéu kién thoi tiét
khac nhau, bén canh d6 ciing gitp tiét kiém
nude giai nhi¢t hon va gidam lugng dién tiéu thy
$0 v6i thiét 1ap ché d6 hoat dong theo khoang
thoi gian ¢ dinh hodc chay bom lién tuc;

- V6i hiéu suat nang luong thu dugc
tang 1én 27,35% so véi chi phi dau tu lap dat
hé théng giai nhiét thdp va céu tao - lap dit
don gian, bén canh nhing loi ich vé ting tudi
tho ctia tim pin mat troi va céc lgi ich khéc. Vi
vay, viéc bd tri thém thiét bi giai nhiét cho cac
hé théng pin mat troi la rat kha thi cho cac hé
thong PMT ap mai ciing nhu cac nha may dién
mit troi cong suét 16n.

6. KET LUAN

Bai bao da trinh bay viéc tinh toén, thiét
ké, ché tao va thuc nghiém mot hé thong giai
nhiét cho pin mat troi nham tang san lugng dién
cling nhu ting tudi tho ciia pin. Két qua thyc
nghiém cho thiy san lugng dién ctia tdm pin
mat troi cd giai nhiét tang trung binh khoang
27,35% so voi tdm pin khong c6 giai nhiét,
mang dén hiéu qua rat 16n néu hé thong giai
nhiét duoc trién khai cho cac hé théng PMT ap
mai cling nhu cidc nha may dién mat troi cong
suat 1on. Bai bao ciing cho thiy viéc giai nhiét

bén dudi tAm pin ¢6 nhitng wu diém nhu giai
nhiét tot hon cho cac té bao quang dién do nam
sat mat day tim pin, hé thong giai nhiét va thu
hdi nude cling duoc bd tri dé dang va tién loi
hon. %
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