TAP CHi KHOA HQC PAI HQOC VAN LANG Truong Thé Quang

NGHIEN CUU CHE TAO MAY SOI TRUNG PEN LED

RESEARCH AND MAKING EGG SCANNER USING LED LIGHT
TRUONG THE QUANG®

TOM TAT: Khdo sét thuc té tai 16 cng ty, trang trai nudi gia cam tai Thanh phé Hé Chi
Minh va cdc vimg phu cdn, chon duwoc mdy soi trung mdu st dung dén soi dot 60 Wik, 220 V.
Thi nghiém mé hinh dong dang mady thiét ké va mdy mdu, két hop voi phwong phdp phan tich -
thir nguyén da thiét ké va ché tao thanh cong mdy soi tring dén led, hién dang sir dung hiéu
qua tai Phong thi nghiém Céng nghé Sinh hoc Truong Dai hoc Vin Lang. Dén soi cua mdy
thiét ké 1a dén led 30 W/h, 220 V c6 nhiéu wu diém hom khi so sdnh véi dén soi mdy mdu, cu
_thé nhur quang théng hodic cuong dj sang gdp 3733 ldn, hiéu sudt phdt sdng gdp 6,67 ldn, tudi
tho gdp 41,67 ldn, nhiét dé téa ra 300C thdp hon 0,5 ldn nén khong dnh hudng dén chat luong
trimg khi soi, tiéu thu dién ndng it hon 0,5 lan va xdc dinh duoc tudi ngay ciia cdc logi trimg
gia cdm.

Tir khéa: mdy soi trimg, dén led, dong dang.

ABSTRACT: Actual survey of 16 companies, poultry farms in Ho Chi Minh City and
surrounding areas,-to choose sample egg scanner using incandescent light 60 W/h, 220 V.
Model experiments on design machine and sample machine has been implemented, combined
with dimension analysis method, has been designed and manufactured successful egg scanner
using led, currently being used effectively in biotechnology laboratories of Van Lang
University. Led light 30 W/h, 220 V of design machine have more advantages compared to
light of model machine, such as luminous flux or light intensity is more than 3.33 times,
luminous efficiency is more than 6.67 times, Longevity of light is more than 41.67 times,
radiation temperature is 300C less than 0.5 times so it does not affect quality of egg during
scanning, power consumption is less than 0.5 times and can determine day age of poultry egg

ppes.
Key words: egg scanning machine, led light, uniform.

1. PAT VAN BE

Theo Béch khoa toan thur vé thirc an va  hoc dinh dudng va xép trimg dimg diu
dinh dudng Hoa Ky: “T; rzf-ng ga la ky tich  thang nay, trimg dugc ding 1am mau dé so
cua thién nhién, la mgt trong nhitng thwc  sanh cic loai thuc phém khac. Trimg 4 loai
phdm hoan thién nhdt ma nhdn logi timg  “thwc phdm vang” cung cép protein, calo,
biét dén” [2]. Hai nha khoa hoc Block va  carbohydrate, chit béo, omega-3, mudi
Mitchell [9] dd xdy dung thang héa NaCl, 13 loai vitamin, khoang chét, cac
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enzyme va hormone, bao dam su phat trién
cta co thé con ngudi.

Theo théng k& cuia FAO (The
Poultrysite, January 2011) [4], Viét Nam
dimg thir 12 & chau A, thir 5 trong khéi
ASEAN va thir 27 trén thé giéi vé san
luong trimg san xuét. Nam 2010, dat san
lugng 14 5,9 ty qua. Lugng trimg dugc tiéu
thu m&i ngudi trong mét nim & Viét Nam
con kha thip, nim 2010 dat 68,33 qua mdi
ngudi, tuong duong 4 kg trimg mat ngudi.
Tuy nhién, lugng ti€u thu da ting 18,58 qua
so voi nam 2000. Trong khi d6, mirc tiéu
thu tring nim 2010 & chau A binh quén
khoang 9,2 kg mdi ngudi tuong duong 158
qua.

Trimg gia cdm 14 loai thuc phim thiét
yéu dugc ngudi tiéu diing wu tién Iya chon
vi gia tri dinh dudng cao, gid ca-hop ly va
chit Iuong an toan. M3i ngay, thi trudng
Thanh phé H5 Chi Minh tiéu thu khoang
3,2 dén 3,5 triéu qua trimg, trong d6 c6 1,4
dén 1,6 triéu trimg vit; 1,5 dén 1,7 triéu
trimg ga va 0,2 d&én 0,3 triéu trimg cut [1].

Thoi gian qua, anh hudng cua dich
cum gia cam, trimg nhiém melamine,
sudan, vi sinh vat khién ngudi tiéu ding
cang than trong khi mua trimg. Vi thé, viéc
cung cip ngudn trimg sach dang tr¢ thanh
yéu cu thiét yéu ciia ngudi tiéu dung. Viéc
nghién ciru ché tao may soi tring dén led 1a
cin thiét d& xac dinh tudi ngay cua trimg,
phuc vu cho cdng tac kiém tra chit lwong
san phim trimg vé& cam quan, vi sinh vit,
phén loai triing va dam bao an toan vé sinh
thyc phim.

2. MUC TIEU VA NOI DUNG NGHIEN
’CUU
2.1. Muc tiéu nghién ctru
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Nghién ciru, thiét ké va ché tao may
soi tring den led sir dung trong Phong thi
nghiém Cong nghé Sinh hoc Trudng Dai
hoc Vin Lang.

2.2. Noi dung nghién ciru

Khao sat thuc t& may soi trimg dugc st
dung phd bién tai cac cong ty, trang trai
chdn nudi gia cdm tai Thanh phé Hd Chi
Minh va ving phu cin d& chon may soi
tring mau (may mau).

Po dac céc thong s k¥ thuit cia may
méu va thi nghiém mé hinh déng dang trén
méy miu va mdy soi trimg dén led (may
thiét k&) nhim thu thap sé liéu; tinh toan
cac thong sb k¥ thudt dé thiét ké va ché tao
may thiét ké.

Thir nghiém soi trimg bing may thiét
ké dé danh gia cdc mit wu, khuyét diém va
hiéu qua so véi may mau.

3. PHUONG PHAP NGHIEN CU'U
3.1. Khio sat chon may miu

Khéo sat céc loai may soi trirng tai mot
s6 co s& chin nudi gia cAm nhu Noéng Phat,
Trudng Phu, Cat Phu Sa, Thé Ky, Hoang
Kim, Thing Long, Thanh Liém tai Thanh
phdé Hd Chi Minh; Thanh Tén, Tuéng Vin,
Truc Dién, Kim Long, A Chéu, Hai Van tai
tinh Binh Dwong; Péng Nai, Héng An, CP
tai tinh Pdng Nai; Hop tac x3 Thuin Phudc
tai tinh Long An. Phdng vin nhén vién soi
trimg tai cic co s& chin nubi gia cdm va
thao tac thir nghiém dé chon méay mau c6
nhiéu wu diém va phu hop sir dung trong
phong thi nghiém cong nghé sinh hoc.’

3.2. Thi nghiém mé hinh

Dé nghién ciru, thiét ké va ché tao may
soi trimg méi phai x4y dung mé hinh thi
nghiém dya trén may hién co. Vay, gilra
may thiét ké va may méu phai ¢6 su twong



TAP CHi KHOA HQC PAI HOC VAN LANG

Truong Thé Quang

tu hay dong dang véi nhau. Thuyét dong
dang dugc xem la co so ly ludn dac két,
khai quat hoa sb lidu thuc nghiém dé rit ra
nhiing quy ludt chung cho cac hién tugng
ddng dang v&i nhau. Trong truong hop nay,
gifta may thiét ké va may miu cé su ddng
dang va ¢ cung gia tri chuan s dong dang
néu ching théa min tiéu chudn tuong tu
hodc ddng dang do.
3.3. Xir Iy s6 liéu bing phuong phip
phén tich thir nguyén

Phuong phap phén tich thir nguyén la
phuong phép xir 1y s6 liu thuc nghi¢m dé
thiét 1ap cac chuin sé ddng dang (co thia
nguyén biang 1) cho mét qua trinh cin
nghién ctu. Co so cua phuong phéap phéin
tich thir nguyén la dinh ly n. Mgt qua trinh
hoan toan dugc mo ta boi phuong trinh

chudn s6 (1), trong d6 my, T, ..., T, 14 céc

chuén s6 dong dang.
f(ﬂ],?tz, ceey ﬂn):o (1)

a. Mdy soi trimg tu ché

b. Mdy soi trimg nudc ngoai

Céc thong s6 ky thuét cua may thiét ké
duoc tinh todn tir chuan s dong dang va
cac thong sb ky thuat da biét cua may mau
twong Ung véi ting tiéu chuén tuong tu
trong thi nghiém mo hinh.

3.4. Panh gid uu, nhuoc diém cia may
thiét ké

Thi nghiém soi trimg trén may thiét ké
va may mau, thu thap thong tin, phan tich
va téng hop dé danh gid, so sanh gitra may
thiét ké va may mau, dong thoi rat ra cac
uu, nhuoe diém.

4. KET QUA VA THAO LUAN
4.1. Khio sat chon may méu

May soi trimg tai cac h gia dinh chin
nudi gia cdm rat don gian, d6 1a mot hop
g6, hop kim loai hodic hop gidy, bén trong
ldp mot bong dén compact hodc dén soi dét
cong sudt dao dong tur 25 dén 60 W, phia
trén thing c6 khoét 15 dé dit tring vao soi
(Hinh 1a).

¢. Mdy soi trimg miu

Hinh 1. May soi trimg cdc loai
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Tai cic trang trai chin nudi gia cdm
16n, quy mé cdng nghiép thudng st dung
nhitng may soi trimg dugc nhdp tir nudc
ngoai c6 nhing tinh nang vugt trdi nhu
hiéu sudt lam viéc cao, cudng dd chiéu
sang cao khi soi c6 thé nhin 15 cic phén
bén trong qua tring, khéng téa nhiét lam
anh hudng trimg, kiéu déng da dang (Hinh
1b).

May méu dugc chon 14 may soi trimg

dén soi dbt dang dugc sir dung tai trang trai
chin nuéi gia cAm Thanh Tén, tinh Binh
Duong (Hinh Ic) v6i cac thong s k¥ thuat
dugc néu trong Bang 1. May miu dugc
chon vi ¢6 nhimng uu diém vuot trdi hon cac
loai may soi trimg khac.
4.2. Phuong trinh chuin sb cia may soi
tring

Phuong trinh mé phong may soi trimg
phu thugc vao 17 dai luong (Bang 1) c6
dang phuong trinh (2).

f (J, D,T,P,U,Q,L, B,H,] S0 @
Y,Z,F,\,E,®,R,t

C6 6 thlr nguyén co ban (kg, m, s, dd,
cd, A). Chon 6 dai lugng doc lap thu
nguyén (J, D, T, P, U, Q), con lai 11 dai
lugng phu thude thir nguyén (L, B, H, Y, Z,
F, A, E, @, R, 1) twong tmg véi 11 chuin sé
déng dang 14 cac yéu t6 cua phuong trinh
chuén sé (3).

(_L B __H \
''D’"? D° D’
YA Y T —Z T —F
4= L oils T Tl = T
D D D
Bl abT EP o [70®
7 P sy = j an9=_J—a
R.D? _tP
\ 10 J LR | Q )
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4.3. Tinh to4n thiét ké may soi trimg dén
led .

Pé chon dén soi va thiét ké may soi
trimg dén led phai biét cic théng sb k¥
thudt cua dén soi va cic bd phan cia may
thiét ké. Cac thong sb ky thuat ciia may
thiét ké duoc tinh todn tir chudn sé déng
dang va cac thong sb ky thuat da biét cua
médy miu tuong (mg véi timg tiéu chudn
tuong tu trong thi nghiém mé hinh, két qua
tinh todn dugc néu trong Bang 1.
4.3.1. Nguyén ly lam viéc cia den led

Pén led bao gém hai 16p ban dén loai
P va N ghép vao nhau. Khéi ban din loai P
(Anod) chita nhiéu 18 tréng c6 xu huéng
chuyén dong khuéch tan sang khéi ban din
loai N (Catod), cung liic khbi ban din loai
P lai nhén céc electron tir khbi ban dan loai
N chuyén sang. Két qua, hinh thanh & khéi
P dién tich 4m va khéi N dién tich duong.
O bé mit tiép gidp giita hai khéi ban din P
va N, cic electron bi c4c 18 tréng thu hat va
c6 xu hudng tién lai ghn nhau, két hgp véi
nhau tao thanh cac nguyén tir trung hoa.
Qua trinh nay giai phong niang lugng dudi
dang cac photon 4nh sang. Budc séng cia
nh sang phat ra phu thudc véo céu tric cia
cac phén tir 1am chit ban din. Néu budc
séng nay nim trong vung 4nh sang kha
kién tir 390nm dén 750nm, mét con nguai
c6 thé cam nhan dugc mau sic cta 4nh
sang (Hinh 2).
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a. Sy chuyén doi ctia electron va 16 qua viing tiép gidp P-N

b. Hinh anh dén led

Hinh 2. Nguyén ly lam viéc cua dén led [1b]

4.3.2. Thi nghiém chon céng suit dén soi,
tiéu cw thiu kinh hji ty

B6 tri ngudn sang bing dén led cb
cong sudt tiéu thu 10, 30, 50, 70 va 100
W/h dt céch thiu kinh hdi tu mot khodng
bing tiu cu twong tmg véi chidu dai éng
soi dé tao chum tia 16 song song tdp trung
anh sang vao trimg. Chon trimg soi trong
thi nghiém 13 cac loai trimg gia cAm. Thi
nghiém lan lugt v&i 3 loai thiu kinh hoi tu
c6 tiéu cu 7,5; 11,5; 17,5 cm va c6 cung do
tu 3 diop. Trimg dugc dit ngay sau thiu
kinh hoi tu va tién hanh quan sit véi
khoang cach tir mét dén trimg 1a Scm tuong
ing voi chiéu dai 6ng nhin. Hiéu qua cua
viéc soi trimg dugc danh gia theo d6 rd,
thang do d§ 15 c6 5 murc: rd nhét, kha rd, 5
vira, it 18, khong r3. Str dung nhiét ké dé do
nhiét d toa ra tir dén soi. Két qua thi
nghiém soi trimg chon cdng suét dén led P
= 30 W/h, ti€u cy thiu kinh hdi tu bing
chiéu dai 6ng soi F=Z = 11,5 cm dat dugc
d6 rd cao nhét. Nhiét d toa ra tir dén soi

T = 30°C khéng 1am anh hudng dén chét
lugng trimg. Di véi dén led cong sudt cao
hon 30 W/h, soi trimg thiy d6 5 khong cao
hon so vé&i dén led 30 W/h, tuy nhién nhiét

. d6 toa ra tir dén gia ting tir 45°C dén 60°C
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lam anh huéng dén chét luong trimg khi
soi.

4.3.3. Tinh todn cdc kich thudc hmlz hoc
ciia mdy thiét ké )

Duya vao hing sé dong dang hinh hoc
chiéu dai ng soi cua may mau va may thiét
Kké Xz = ZM/Z—I 50 va kich thuoc hinh hoc
cla méy mau, tinh todn duogc cic kich
thude hinh hoc ciia méy thiét ké gdm chidu
dai khong c6 éng nhin L, chidu réng B,
chiéu cao H, dudng kinh 13 soi D, dudng
kinh 16 nhin Y, chiéu dai éng soi Z, tiéu cu
théu kinh hoi tu F. Ong nhin cé chidu dai
L, =5 cm 12 bd phan cai tién ciia may thiét
ké gitp lam ting kha niing quan sat. Két
qua tinh toan dugc néu trong Béang 1.
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Bang 1. Cac thdng sb ky thuit ciia méy soi trimg mAu va thiét ké

s . Hiing s6
] L Thirnguyén | Ay soi My sol P
Loai Thong so (don vj tinh) theo h¢ SI trirng mau tn:ng thiet dang x;=
XM ke X
Xn/X
Chiéu dai ng nhin (cm) m Khéng c6 L,=5
Chiéu dai may khong cb m Ly =30 L=20 1,50
ong nhin (cm)
Chiéu rong may (cm) 'm By =30 B =20 1,50
Kich Chiéu cao may (cm) m Hu =30 H=20 1,50
thudce hinh |—= —
hoc Pudng kinh 16 soi (cm) m Du=4,5 D=3,0 1,50
Pudng kinh 18 nhin (cm) m Yum=9,0 Y =6,0 1,50
Chiéu dai éng soi (cm) m Zu=1725 Z=11,50 _ 1,50
Tiéu cu thu kinh hdi tu m Fu=17,25 F=11,50 1,50
(cm)
Cong suét (Watt/h) kg.m%s™ Py =60 P=30 2,00
Hiéu dién thé (Volt) kg.m:s.A™! Um =220 U =220 1,00
Cudng d6 sang (candela) cd Im=45 7 J=150 0,30
- Quang thong (lumen) Im Oy =675 = 2250 0,30
D trung (lumen/cm?) Im.m™ Ry =42,5 R =318,75 0,13
Pénsoi | Nhiét lugng toara kg.m?. s Qu=57 Q=10,684 83,33
(Joule/h)
Hiéu suit (Im/Watt) Im. kg™'.m™.s* Ey=15 E=100 0,15
Nhiét 49 téa ra (°C) do Tm =60 T=30 2,00
D6 din nhiét ctia tim tan kgms2.d6™ | Ay=146,5 A =220 0,67
nhiét (W/m.’C)
Tudi tho (h) s ™ = 1200 T=50000 0,024

4.3.4. Tinh todn cdc thong sé kj thudt ciia
dén soi mdy thiét ké

Trong thi nghiém md hinh, may miu
va may thiét k& c6 cing chudn sé ddng
dang 7o, biét cac thong sb ciia dén soi may
méu Jy = 45 cd, ®y = 675 Im va may thiét
ké @ = 2250 Im. Tinh dwoc cudng db sang
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Nguon: Truwong Thé Quang va cdng s (2016)

ctia dén soi may thiét ké J theo cong thuc

4.

_Jy®@ 452250

T o, 675
Véi diéu kién chuin s ddng dang mg

khéng d8i do may miu va may thiét ké

déng dang, hiéu suit cia dén soi may miu

J

=150(cd) (4)
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Em = 15 Im/W, cac héng sb déng dang xp =
2,0 va x; = 0,3. Tinh dugc hiéu sudt dén soi
may thiét ké E theo cong thirc (5).

_Eyx, 152,0
=

E

=100 (Im/W) (5)

b
Méay miu vi mdy thiét ké cé cung

chuin s my, cac hing sb dbng dang x.
0,024, xp = 2,0 va nhiét lugng toa ra cua
dén soi may miu Qu = 57 Joule/h.
Nhiét lugng toa ra ctia dén soi may thiét ké
Q dugc tinh theo cdng thirc (6).

Qu-X, _57.0,024
Xp B 2,0
Thi nghiém véi chuén sé w0 cua may
miu va may thiét ké nhu nhau, biét cic
hing sé ddng dang xp = 1,5, x; = 0,3 va d6
trung clia dén soi may miu Ry = 42,5
Im/cm?. D§ trung ciia dén soi may thiét ké

R dugec tinh theo c6ng thirc (7).
Ryxp 42,5.1,5
X, -

Q =0,684 (Joule/h) (6)

R= =318,75 (Im/em?) (7)

b

2. Thung may
6. Gia dat va xoay trimg

1. Nép may
5. Ong soi

3. L& nhin
7. T4m nhém tan nhiét

4. Ong nhin
8. Co ciu xoay trimg

Hinh 3. C4u tao may soi trimg thiét ké

4.3.5. Tinh todn thiét ké tém tén nhiét cia
dén soi mdy thiét ké

Thi nghiém mé hinh véi chuén sé déng
dang 77 khong ddi, biét cic hing sb dong
dang xp = 1,50; xp = 2,0; xt=2,0 va tdm
tan nhiét cia dén soi miy méu lam bing
hop kim nhém (duralumin) c6 d6 dén nhiét
AM=146,5 W/m.’C. Tinh dugc d6 din nhiét
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tAm tan nhiét cua dén led may thiét ké A
theo cong thirc (8).
\= Ay XpXq _ 146,5.1,5.2,0
Xp 2,0

D6 din nhiét ciia nhém nguyén chit A
=220 W/m.dd, nén chon vit li€u nhém
nguyén chit 1am tdm tan nhiét c6 kich
thudc 16x16 cm va day 0,8 cm.

=220 (W/m.°C) (8)
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a. Hinh anh tong thé may thiét ké b. Ciu tao bén trong may thiét ké

Hinh 4. May soi trimg dén led (may thiét k&)

4.4. Panh gia vu va nhuge diém miy soi  céc thong s6 k¥ thudt cia may mau va may
trirng dén led thiét k& (Bang 1), danh gia wu va nhuoc

Dua vao thi nghiém mé hinh dong  diém may thiét ké so sanh véi may mau,
dang soi trimg, két qua do dac va tinh toAn  duogc néu trong Béang 2.

Bing 2. So sénh wu;, nhuge diém cta méy soi trimg mau va thiét ké

. - 2 . , <A A
Loai mdy soi trirng Uu diém Nhuoe diém

- Quang théng, cudng do sang cua deén soi gép | - Trimg phai dugce dua vao
3,33 14n so v6i dén soi may mu nén soi trimg | bén trong may dé soi.
dat d6 rd cao nhat, xac dinh dén tudi ngay cua | - May: chi soi duoc mdi lin
tritng va c6 thé soi duge tét ca cac loai trimg gia | mot trimg.
cam (Hinh 5).
- Thiét ké nho, gon phi hop v&i phong thi
nghi¢m, thé tich may thiét ké chi bing 37%
may mau.
- Nh& ¢6 éng nhin nén cudong do chiéu sang
May soi tring den led | khéong anh huong téi mét ngudi soi trimg.

(may thiét ké) - Hiéu sudt dén soi cao hon 6,67 1an so véi dén
soi may mau nén tiét kiém nhiéu dién nang.
- Tubi tho ctia dén soi 50.000 gid, gép 41,67 14n
tudi tho cia dén soi miy miu.
- Nhiét toa ra clia may thap 30°C nén khéng anh
huéng dén chét lugng trimg khi soi.
- C6 hé théng xoay trimg nén khong cn cham
tay vao trirng.
- DE dang théo lip va thay linh kién.

- Gia thanh may soi trimg dén led ré 5.000.000
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Loai may soi trirng

Uu diém Nhurgc diém

VNP so vi may mau 10.000.000 VND.

May soi trimg dén sgi
dot

(may mau)

- Pon gian, dé Iap rap, thay thé. - Cdng kénh chiém nhiéu
- DE& thao tac sir dung do dt trimg bén ngoai | dién tich lam viée do kich
khi soi. thudc lom.

- Kém an toan khi soi trimg,
anh huéng dén chit luong
trimg va mét ngudi nhin do
nhiét do toa ra tir dén soi
16n 60°C.

- Ngudn sang yéu khong du
dap g cho viée soi trimg,
khi soi khéng nhin thiy
dugc cac phin bén trong
qua tring.

- Str dung dén soi 1a dén soi
@bt nén khong tiét kiém
dién, tudi tho cia dén soi
thép.

- Khong c6 éng nhin nén
khi soi trimg dat bén ngoai
bi 4nh sang méi truong chi
phdi.

- Khi soi lau nhiét d tang
cao 16n hon 60°C c6 thé lam
chét phéi trimg va gay chay
no. '

Nguon: Truong Thé Quang va céng su (2016)

2 ngiy 4 ugdy 6 ngay 8 ngiy

12 ngay 14 ngity 16 ngay

10 ngay

18 ngdy 20 ngay

Hinh 5. Xéc dinh tudi ngay cua trimg biing may soi trimg dén led
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5. KET LUAN VA KIEN NGHI mau st dung dén soi soi dbt. Nhiét do toa
Két qua nghién ciru ra cia dén soi may thiét ké bang 30°C nén

Pa nghién ciru, thiét k& va ché tao  khong anh hudng dén chét luong tring kh
thanh céng may soi trimg dén led hién dang  soi, c6 thé soi dugc tit ca cac loai tring gia
dugc sir dung c6 hiéu qua tai Phong thi cdm va xac dinh chinh xac tudi ngay cia
nghiém Cdng nghé Sinh hoc Trudng Pai  trimg (Hinh 5).

hoc Vin Lang; Kién nghi cén tiép tuc nghién ciuu
May thiét ké nhé, gon phil hop véi  theo cdc huwong

phong thi nghiém, thé tich may thiétké chi . Mo rong pham vi nghién ciru dbi véi

béng 37% mdy miu. Cé cai tién lap thém  mdy soi nhidu trimg mot 1n.

dng nhin nén cudng d6 chiéu sang khong Nghién ctru ché tao may soi trimg dén

anh hudng t6i mét ngudi soi trimg, c6 hé led cdm tay nho gon.

thdng xoay trimg nén khéng cin cham tay Cén tiép tuc nghién ciru may soi tring

vio trimg. D& dang tho I&p va thay linh  véi hé théng dén led c6 cong sudt cao hon

kién; va tdm tan nhiét lam ngudi cho mach dién
May thiét ké sir dung dén led, tiét kiém  tir tdt hon.

dién ning tiéu thu 50%, hiéu suit soi cao Tiép tuc nghién ciru ha gia thanh san

hon gip 6,67 lan, quang thong hodic cudbng  phém dé chuyén giao cdng nghé va thuong
dd sang cao hon ge‘ip 3,33 lén, tudi tho cia  mai hda san phém.
dén soi cao hon gip 41,67 l4n so voi may
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