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MOT GIAI PHAP UNG DUNG NANG LUQNG MAT TROI
Nguyén Chi Ngén', Cao Hodng Long va Luu Trong Hiéu

ABSTRACT

This study presents a solution of natural lighting by using fiber optics to bring sunlight
into house. An acrylic parabolic mirror with 640mm diameter is automatically controlled
to track the sun for sunlight concentration. Focused sunlight is reflected by a 200mm
diameter flat mirror back to the central bottom of the parabolic mirror to transfer into
150 optical fibers, which was tied as a 5m long bundle with 12.25mm diameter. The
parabolic mirror was fixed in a steel stand for only moving in east-west direction. A
PICI16F877A microcontroller observes sunlight sensors to generate control signal for
motor driver to move the parabolic mirror with a speed of 3.33rpm. First step
experimental result indicated that by using 640mm diameter parabolic mirror, the
luminous flux of optical fibers output is only 600+50 Lm equivalent to a half of a 20W
fluorescent lamp. However, the experimental result also showed that, system
improvement to obtain a higher lighting power approximate to two 20W fluorescent
lamps is feasibility, which can be carried out by replacing the flat mirror by a small
parabolic mirror and enlarging the fiber optics bundle to 20mm diameter. Bringing
parabolic mirror concentrated sunlight into house is a method to economize electric
power and take full advantage of using infinite energy from sunlight.

Keywords: Sun-tracking, Sunlighting, optical fiber, parabolic mirror
Title: A Solution for Sunlight Application

TOM TAT

Nghién ciru ndy trinh bay mot giai phap chiéu sang tw nhién thong qua viéc thiét ké mét
hé thong truyén dnh sang mdt troi vao trong nha bang soi dan quang. Mot guong parabol
loai acrylic dwong kinh 640mm dwoc tw dong dieu chinh bam theo mdt troi dé thu dnh
sang. Chiim dnh sdng héi tu cia gwong parabol dwoc bé nguoc lai bang mét gwong
phdng dwong kinh 200mm dé truyén vao 150 soi dan quang dai Sm, ghép thanh bé cé
dwong kinh 12,25 mm ldp ¢ giita ddy gwong parabol. Girong dwoc dit trén mét gid dé cé
dinh d@é dam bao né chi quay theo truc dong tay. Mach vi diéu khién PICI6F8774 thu
thap dir liéu tir cac cam blen quang va ra lénh thich hop cho mach céng sudt dé lai dong
co quay gwong véi van toc 3,33 vong/phit. Két qua thie nghiém budc dau cho thdy, voi
dwong kinh giwong parabol thu dnh sang la 640mm, quang théng ddu ra b6 soi chi & mikc
600+50 Lm, twong duong voi V2 bong den huynh quang 20W. Tuy nhién, thuc nghi¢m
ciing cho thdy hé théng hoan toan cé thé cdi tién bang cach ding mét gwong parabol nho
thay thé cho guong phdng, ciing nhw tang cuong dwong kinh bo soi quang lén 20mm dé
6 khd ning chiéu sang tiwong dwong véi 2 béng huynh quang 20W. Truyen dan anh sang
tdp trung tir guong parabol vao ung dung trong nha la mét bién phap tiét kiém dién nang
va tan dung dwoc ngué‘n nang lwong vé tan cua anh sang mat troi.

Tir khéa: Tw chinh theo mt troi, chiéu sdang tw nhién, sgi quang, gwong parabol

"B mdn Tu Pong Hoa, Khoa Cong Nghé, Truong Pai hoc Cin Tho
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1 GIOI THIEU

Bude vao thé ki XXI, nhan loai d6i mét v6i su bién doi khi hau toan cau, ma & d6
su nong 1én cua trai dat do hiéu Gmg nha kinh 1a mdi quan ngai ctia nhiéu qudc gia.
Theo théng ké ciia Co quan ning lwong qudc té (IEA — International Energy
Agency), nhién lidu héa thach gop phan tao ra 86% ning lugng trén toan thé gioi
(IEA, 2010a), song né cling thai ra moi truong mot luong khi CO, khong 16, chang
han, nim 2008 1 29,381 ti tan (IEA, 2010b). Trudc tinh hinh d6, vai thap nién gén
day viéc st dung nang lugng tai tao, ning lwong tu nhién dwoc nhiéu qubc gia
quan tam nghién ctru va ung dung.

O nudc ta, tinh hinh thiéu hyt ning lugng vao mua khoé dan dén tinh trang luan
phién cit dién gdy nhiéu bat lgi cho sinh hoat va san xuét kinh doanh ciia nhan
dan. Theo Tap doan Pién luc Viét Nam, 6 thang mua kh6é nidm 2011, san luong
dién thiéu hut s& tang 1én mirc 6 ty kWh (Lac Phong, 2011). Trong khi d6 & Mién
nam Viét Nam c6 thoi lugng ning trung binh rat doi dao trong nim véi khoang
2000-2600 gio, tuy nhién viéc khai thac ngudn ning luong nay, van con han ché
(Duong Minh Tri, 2011). Vi vdy, nghién ctru ing dung nang luong mat troi vao
cudc song mot cach tién loi hon 1a mot dé tai hira hen nhiéu trién vong.

Viéce su dung nang luong mat troi dé dun nau da duoc 4p dung & nhiéu qubc gia
trén thé giéi, dién hinh 1a Radabaugh va Root (1998), Kofalk (1997); Halacy va
Halacy (1992) huéng dan cach ché tao va san xuét cac bep nang luong mat troi,
cling nhu gidi thidu cac bép nang luong mit troi thwong pham. O nudc ta, tir nim
2000, Truong Pai hoc Pa Nang phéi hop véi Td chirc Phuc vu Nang Iwgng mat
troi (Vietnam Solar Serve), da thuong mai cac bép ning lwong mat troi (N guyén
Céu, 2009; Hoang Duong Hung, 2010). Tuy nhién loai bep nay doi hoi nguoi su
dung phai dimg ngoai san dudi anh nang gay git dé dun nau. Vi vdy né gay nhiéu
bat lgi va chua chiém dugc nhiéu thién cam cua nguoi sir dung. Trong khi do,
chuyén doi 4nh sang mit troi thanh dién nang hién van doi hoi chi phi cao ciing
nhu kho khin trong vén dé tich trir ning luong. Viée truyén dan 4nh sang mit troi
vao st dung trong phong thi nghiém thong qua cap quang dugc cac nha khoa hoc
My ap dung tir 2005. Thanh c6ng nay mo ra nhiéu huong ng dung tryc tiép anh
sang mit troi (Maxey, 2008) — mot ngudn ning luong doi dao & cac qudc gia nam
lan can duong xich dao nhu Viét Nam. Tuy vay, & nudc ta itng dung nay chua
dugc quan tam trién khai vi né doi hoi phai c6 k¥ thuat tap trung dnh sing mot
cach hi€u qua, cling nhu viéc chon Iya chét liéu soi dan quang phu hop. Pay la
didu ma phong thi nghiém quéc gia Oak Ridge ciia Bo niang lugng Hoa Ky két hop
v6i Cong ty Sunlight Direct van con phai tiép tuc thuc hién (Gorman, 2007).

Nghién ctru nay nham tim kiém giai phap tu thiét ké va ché tao mot hé thong
truyén dan anh sang mit troi vao trong nha cho nhidu muyc tiéu img dung trong gia
dinh. Dé thuc hién diéu d6, mot guong parabol thu anh sang dugc tu dong didu
chinh hudng, sao cho n6 luén vudng goc véi anh sang mat troi. Chum anh sang hoi
tu tai tiéu diém cua guong s& duoc truyen vao nha theo nguyén ly phan xa toan
phan trong long mét bo soi quang dan. Anh sang phat ra ¢ dau kia cuia bo s¢i ¢6
thé sir dung dé chiéu sang ty nhién cdc tang ham, chung cu hay phuc vu cac ng
dung khac nhu phoi quan 4o, sdy hodc niu nuéng, giup tiét kiém dién ning.
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2 PHUONG PHAP THUC HIEN
2.1 Nguyén ly chung

Nguyén tic chung dé co thé truyén din 4nh ning mit troi vao trong nha cta nghién
cuu nay dugc mo td nhu Hinh 1. Guong parabol 16n véi tiéu cy f; dugc ty dong
diéu chinh sao cho n6 ludn vudng goc voi chum tia sang mit troi. Guong parabol
nhé voi tiéu cy f, dugce st dung dé bay chum anh sang hoi tu phan xa theo chiéu
nguoc lai véi kich thude tdm hoi tu nhé hon. Chum anh sang nay, sau d6 dugc dua
vao mot dau bo soi quang. Véi chiée suat 15i soi quang thich hop, anh sang duoc
phan xa toan phan va truyén di trong 10ng bé soi vao trong nha. O diu ra cia bo
soi, anh sang duoc tng dung cho nhiéu muc dich khac nhau. Trong nghién ciru nay
muc tiéu chiéu sang ty nhién s& duoc kiém nghiém.

Churn énh séng

Tiéu cu fa

CGrong
Parabol 1én

Hinh 1: Nguyén 1y chung ciia hé théng truyén diin anh ning vao trong nha
2.2 Co céu guwong

Guong parabol 16n trén Hinh 1 duogc sir dung dé thu chum sang song song tir mat
troi va tao thanh chum hoi tu tai ti€u cy f; ciia n6. Guong nay duogc ché tao tur
acrylic, do Cong ty GreenPowerScience — Hoa Ky san xuat, ¢ trong lugng nhe
hon va gia thanh chi bang 10% so v&i guong cing loai dugc ché tao bang thiy
tinh, voi kha ning phan xa dat dén 97%. Guong parabol 16n dugc sir dung trong
thuc nghiém nay nhu Hinh 2. Giita gwong, mot 16 tron duong kinh 100mm dugc
khoét dé lap bo soi quang thu anh sang.

Do khéng tim dugc guong parabol nhé thich hop (Hinh 1), nén trong thuc nghiém
nay, mot guong phang duong kinh 200mm da duge su dung dé thay thé. Vi cac
thong sO da biét ciia guong parabol 16n, ta can tinh toan vi tri dat guong phang va
dau bo soi quang, sao cho viée lap dat dugc thuc hién dé dang, viée by va truyén
dan anh sang dat duoc hiéu qua cao nhit.

Lay quang tryc cua hé théng voi quang tam cia guong parabol lam gbc toa do,
chiéu duong hudng vé phia xa gwong (Hinh 3). Theo thong s6 k¥ thuat ciia guong
parabol, diém hoi tu ciia chum sing song song tir mit troi sau khi qua guong
parabol duoc xac dinh nhu (1).

00, = f, =457,5mm 0
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»

e Kich thwéc: 640mm x 640mm x 70mm
» Puong kinh diém hoi tu: 25,4mm

o Tiéu cw fy: 457,5mm

o Khéi lvong: 0,9kg

o Nhiét do lam viéc tbi da: 566°C |
o 0,3 lit nwoc dat tai tiéu diém, thoi gian soi la 120 gidy. ‘

70 L

Hinh 2: Guong parabol thu anh ning mit troi

Guong parabol

. Chim anh sang ti

‘ Biem hai tu ‘\O\’é

‘ 425

MBB0
@200

250

Hinh 3: X4c dinh vi tri dat bo s¢i quang

Dé diém hoi tu sau cing cua hé quang hoc nam gan véi vi tri da khoét 16 ¢ tim
guong parabol 16n. Guong phang duoc dat vudng goc vdi quang tryc cua guong
parabol va cach quang tdm 250mm. Khi do, diém hoi tu sau cing s& dbi xtmg véi
tiéu diém cua guong parabol, nim giira guong phing va guong parabol, cach
quang tdm cta guong parabol mot khoang (2). Pau bo soi quang s& dugc dit tai vi
tri O, (Hinh 3).

00, =250—(00, —250) = 42,5mm )
2.3 Co ciu khung — gia d&

B6 phéan khung — gia d& dugc thiét ké nhu Hinh 4. Gia d& guong parabol dung dé
c¢b dinh guong parabol trong qua trinh quay huéng theo mit troi. Gia d& duoc cdu
tao bai bon thanh thép vudng canh 10mm, dai 500mm dugc udn cong va han vao
moét khung tron ¢6 duong kinh 100mm. O dau bdn thanh thép dwoc b tri cac chi
tiét dung dé kep guong parabool vao gid d&. Phia dudi ¢ hai thanh sit tron ding
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dé c6 dinh gia d& véi truc quay (Hinh 5), dam bao guong chi quay theo phuong
d6ng-tay (bod qua su dich chuyén theo phuong nam-bic cia vi tri mat troi).
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Ghi chu:
- 1: Chan dé
00 1 S 2: Hop chra dong co
3: Guong parabol
e e 4: Guong phéng

i 1 = 5: Chi tiét 1ap bo soi quang
400

Hinh 4: Thiét ké co khi by phan khung — gia d&

210

Hinh 5: Gia d& guong parabol

Gia do guong phang duge ché tao boi mot thanh thép vudng canh 10mm, ubn
cong, dau thanh gin chi tiét dung dé kep guong phang (chi tiét 4, Hinh 4).

Chi tiét lap dau b6 soi quang dung dé cb dinh cap quang vdi co ciu bay anh sang
mit troi. CAu tao cua chi tiét gdbm c6 mot dng inox duong kinh 18mm dé chta bo
so1 quang. N6 dugce 16ng vao mot éng inox thir hai c6 duong kinh 25mm de chua
nudc, khi can c6 thé giup tan nhiét cho dau cap quang & vi tri tiép xiic truc tiép véi
diém hoi tu 4anh sang (chi tiét 5, Hinh 4).

Co chu sir dung mot dong co DC ¢6 bg truyén dong truc vit — banh vit két hop voi
bd truyen xich dé diéu khién chuyén dong quay cua guong parabol trong qua trinh
di chuyén huéng theo vi tri mat troi. Dé qua trinh di chuyén cia guong parabol
dugc chinh xac, toc do ‘quay cua truc khong dugc phép qua nhanh. Trong mé hinh
thuc nghiém nay, co cdu truyén dong duoc thiét ké theo so do hinh 6, véi toc do
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quay cua guong parabol dugc chon la @; = 3 vong/phut, toc do dong co dugc chon
1a @, = 30 vong/phut, cong sgat dong co 1a 12W. Bong co cd két hop sar} bd giam
toc bang banh rang, ti so truyén 1:3 (i;,=3). Toc d6 sau khi qua b gidm toc la:

o, :%:?:10 vong | phut 3)
12

Do vay, ti ) truyén cua bd truyén dong xich la:

= =10 353 @)
o, 3

Néu chon ti s truyén ciia b truyén dong xich ciing 1a 1:3, thi toc do truc
quay chao parabol trén thuc t€ 1a:

1
w, == ?0 ~ 3,33 vong / phit (5)
1
0,
Truc dong co %%: % Truc chao parabol
(oF
|7777]
77
0;

Hinh 6: So dd truyén dong ciia bd phan khung — gia d&
2.4 Mach diéu Khién

Viéc diéu khién guong parabol bam theo mit trdi duoc thuc hién kha don gian. K§
thudt nay da dugc ap dung nhiéu trong viéc diéu khién cac tim pin mat troi. Do
vély, phan nay khong dé cap sau vé viéc thiét ké mach diéu khién. Nguyén tic diéu
chinh guong parabol dugc minh hoa trén Hinh 7. Guong duoc diéu khién theo
phuong dong-tay, goc diéu chinh trong khoang (30° — 150°) so v&i mat dat. Tai 2
vi tri nay, 2 cong tic giéi han duoc lap dat. Hai cam bién quang duoc st dung dé
nhan biét tinh trang c6 hay khong c6 anh nang mit troi, cling nhu xac dinh khi nao
mit guong parabol vuéng goc v6i chim anh sang mat troi chiéu vao nd. Mach vi
diéu khién PIC16F877A (Hinh 8a) s& thu thap dit liéu tir cac cam bién va ra 1énh
thich hop cho mach cong suat (Hinh 8b) dé l4i dong co quay guong.

Céng tac

gi¢i han
_Bus .| MACH VI DIEU KHIEN |Busdiéukhién,| wacy CONG SUAT
- cam bien dong co
Cam biéen
quang

Hinh 7: Nguyén tic diéu khién
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Giai thuat diéu khién duoc minh hoa trén Hinh 9. Néu troi t6i hodc ¢6 may che anh
néng mit troi do cam bién CB Quang 1 va CB Quang 2 xac dinh, thi dong co quay
guong s& duoc dung lai. Nguoc lai, khi troi c6 nang, guong s€ dugc diéu chinh
quay thudn hoic quay nghich dén khi ca hai cam bién CB Quang 1 va CB Quang 2
déu nhan dwoc anh ning mat troi. Pidu d6 dong nghia véi mat gwong vudng goc
v6i chum 4nh séng chiéu vao né.

®)

~ cBQwrg1= - MO, -~ CBGQuangi> CTgol hand

hodc . NO, - . ¥ T YES B
CBQwng? - P CBOwng2? - T CBQuang?? E& tedong? > Dingdéngco quaytmc |
= Nguemg téi 2. ’
YES YES o Y“O )
< ! Bong oo quay thusn >
——Y¥ - Crgsitans YES =
Dimg déng oo quay tne p CRIGMRRE 5 Dimgdingeo quaytuc

YNO

Bbng oo quay nghich | »

Hinh 9: Giai thuat diéu khién gwong parabol bim theo mit troi

2.5 Sei din quang
B6 soi quang dugc sir dung dé truyén anh sang tir diém hoi tu cia co cdu guong
dén vi tri ung dung trong nha, dya trén hién tugng phan xa toan ph?ln trong long bo
soi. Trong thuc nghiém nay, s¢i quang duge sir dung 1a loai EK-100, do Cong ty
Shenzhen Corpereal Photoelectric, Trung Quoc san xut (Hinh 10a). Vai thong so
k¥ thuat ctia soi quang do nha san xuét cung cap gom:

- Ma soi quang: EK-100

~ Chat liéu 16i: PMMA (polymethyl methacrylate)

- DPuong kinh 16i: 1,0mm

~ Chat ligu vo: PVC trong sudt

- D6 suy giam: < 0,2dB/m (d6i méi anh sanh c6 budc séng 650nm)

- Khoang nhiét d6 lam viéc: -20°C dén 70°C

Dé tién hanh thi nghiém, 150 s¢i quang dugc ghép thanh mét bo c6 duong
kinh 12,25mm (Hinh 10b). Nham han giam thiéu chi phi, chiéu dai cua bo sgi
quang trong thuc nghiém 13 5m. B6 soi quang dugc 1dng vao dng inox co khoang
tan nhiét bang nudc bén ngoai nham giam nhiét do tai diém hoi ty tranh hu hong
dau bo cap trong truong hgp nhiét dd vugt qua gidi han cla soi quang.
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(a)
Hinh 10: S¢i din quang

3 KET QUA VA THAO LUAN

Qua qua trinh tim hiéu, thiét ké, ché tao va thir nghiém véi nhiéu loai soi
quang khac nhau, mdt mo hinh tng dung nang luwong mat troi dugc thuc hién nhu
Hinh 11a, anh sang ¢ dau ra bo soi quang dugc trinh bay trén Hinh 11b, v&i mdt
vai thong s6 k¥ thuat dic trung ctia san pham dugc mo ta trong Bang 1.

b

Hinh 11: San phim thye nghiém (a) va 4nh sang & diu ra bé sgi quang (b)

Bang 1: Thong s6 k§ thuit ciia san phAm thue nghiém

Théng s6 k¥ thuit Gia tri Pon vi
Kich thuéce 640 x 640 x 1324 mm

Trong lugng 18 kg

Nguén cip dién 220/50 V/Hz

Cong suat tiéu thy dién 15/60=0.25 Wh

(mdi gio guong di chuyén 1 phat)

Puong kinh bd sgi quang 12,25 mm

Chiéu dai b6 soi quang 5 m

Quang thong dau ra bo soi quang 60050 Lumen (Lm)
Sai b vi tri guong 420,5 do

Két qua thuc nghiém cho thdy, véi duong kinh guong parabol thu 4nh sang 1a
640mm, quang thong dau ra bo soi (st dung mdy do quang théng hién so
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VEDVM1300) chi ¢ mirc 600+50 Lm tuong dwong voi /2 bong dén huynh quang
20W. Han ché nay cho thay nghién ctru con phai tlep tuc dé c6 duge mot san pham
hoan chinh. Nguyén nhan 16n nhat ctia han ché nay do la khong ché tao dugc
guong parabol nhé (Hinh 1), nén budc phai sir dung guong phing thay thé, dan
dén duong kinh diém hoi tu (25,4 mm) 16n hon nhiéu so v&i duong kinh bé soi
quang (12,25 mm). Diéu niy c6 nghia 13, chi c6 khoang % lugng 4nh sang thu
dugc tir gwong parabol 16n 1a c6 thé truyén di trong 1ong bo s¢i, % con lai khong
chi da that thoat ma con nung néng dau bo soi, nén bd phan 1am mat bang nudc
budc phai st dung dén.

Thuc nghiém ciing cho thiy soi quang EK-100 truyén dan t6t hon cac chum anh
sang co bude song dai xung quanh gia tri 650nm, nén nd chi co thé duogc sir dung
cho muc tiéu chleu sang, con muc ti€u ung dung nhiét la han ché. Bén canh do,
viéc str dung ngudn dién céng nghiép dé cung cap cho mach diéu khién vi tri
guong parabol co vé bat hop 1y so v6i myc tiéu de ra. Tuy nhién, viéc thay thé
nguon dién nay bang mot tim pin mit troi cong suit khoang 20W 1a hoan toan
thuc hién duoc.

Ngodi ra, co ché diéu khién guong parabol bam theo mat tro1 da dugc thiét ké cho
phép hé thong thu dugc anh sanh t6t nhét trong khoang tur 7:30 budi sang dén
14:30 budi chiéu, véi sai sd giita quang truc cta hé théng guong so voi phuong
cua chum anh sang mat troi la 4+0, 5° He thong guong nén dugc lip dat & vi tri
khong bi che khuét 4nh sang mat troi, t6t nhét 1a trén san thuong hodc mai nha. Bo
soi quang c6 thé udn cong d& dang nén viéc lp dat Gmg dung trong nha rat thuan
loi. Tuy nhién, phan b6 sgi nam bén ngoai nha chiu tic dong ciia anh ning co thé
bi giam tudi tho, vi thé nd can duoc bao vé bang cach ludn vao éng nhya PVC.
Néu tim duoc guong parabol nho (Hinh 1) thich hop va tang cudng kich thude bo
soi quang 1én 20mm, hé thdng c6 thé chiéu sang tw nhién twong duong véi 2 bong
huynh quang 20W, véi chi phi lap dit khoang 7,5 triéu dong.

Bing 2: So sanh hiéu qua diu tw

Théng sb so sanh Ponvi Dién C.nghiép pin mit troi 50Wp HE théng truyén
2 bong 20W 2 bong 20W dén 4nh sing

Chi phi ban dau dong  300.000 15.000.000 7.500.000

Tiéu thu & t6n hao Wh  (20+10)x2=60 0 0,25

dién moi gio

Tiéu thy dién 10 ndm ~ KWh 960 0 4

(moi ngay 8 gid, moi

nam 200 ngay dung)

Tién dién 10 nam déng  1.920.000 0 8.000

(2000 dong/KWh)

Thay dc-quy dong 0 2.500.000 0

(500.000 dong/2nam)

Thay bong den déng  200.000 200.000 0

(20.000 dong/nam)

Téng chi phi 10 ndm  ddng  2.420.000 17.700.000 7.508.000
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Két qua so sanh & bang 2 cho thiy hé théng truyén dan anh sanh vao trong nha cua
nghién ctru nay c6 chi phi thap hon nhiéu so véi chi phi ciia hé théng dung tam pin
mat trdi, nhung vin cao hon 3 1an so véi viée st dung dién cong nghiép. Tuy
nhién, nd c6 thé gop phan giai duoc bai toan mat dién do thiéu hut dién ning va la
mot san pham than thién véi moi truong.

4 KET LUAN VA DE NGHI

Nghién ctru bude dau gisi thiéu dugec mot giai phap tiét kiém dién bang ung dung
ning lwong mat trdi cho muc dich chiéu sang ty nhién cac vi tri khong thé xay
dung dugc giéng troi nhu nha ong, ting ham, chung cu... Két cdu co khi chic
chan ciia bo khung — gia d& cho phép viéc diéu khién guong parabol thu anh sang
chuyén dong bam theo mit troi duoc thuc hién mot cach dé dang. Mach kiém soat
vi tri gwong parabol trong nghién ctru nay hoat dong hiéu qua, tiéu ton ning lwong
thap va hoan toan c6 thé sir dung thay thé cho cac mach diéu khién cac tam pin
mat troi nhap khau.

Tuy nhién, nghién ciru nay can khic phuc hién twong nong 1én cua day bo soi
quang, tai diém hoi tu anh sang bé“mg cach dém mdt hop thuy tinh kin, trong subt
¢6 chira nuéc bén trong. V&i nguyén 1y nay, viée ché tao hé théng khir tring thyuc
pham bang tia cuc tim tap trung, cudng do cao c6 thé 1a mot mot ung hiru ich
khac. Ngoai ra, cic guong parabol va soi quang din déu c6 thé mua véi gia ré tir
Trung Qudc, nén hé théng nay hoan toan c6 thé phat trién thanh mot san pham
thuong mai.
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