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3.1.Cac dai lugng co ban trong
chi€u sang

1. Quang théng ¢ (Im)

Quang thdng ¢ ciia mot ngudn sang 1 nang luong dnh sang (quang ning) phat ra trong
mot don vi thoi gian.

Quang thong 1a thong sé quan trong ciia dén. Vi mot b dén, ing véi cong suit dinh
mirc (Pg,) va dién 4p dinh mic (Ug,) dén s€ phat ra mot mire quang thong nhat dinh @y,
Céc thong so nay do nha ché tao quy dinh cho moi loai dén.

V6i ciing mot mirc cong sudt, cac bong dén c6 quang thong 16n s& co hiéu qua chiéu sang
cao hon, va do d6 tiét kiém dién nang hon.

Quang théng ciia mét sé logi dén:

STT Loai dén Cong suit (W) | Quang thong (Im)
1 | bén soi dét e 430
2 | Bén soi dot 1390
3 | Dén halogen 'I\Y\Vlﬁ 2100
4 | Pén 6ng huynh quang 1,2m-3§r‘w\ | 40 2450
5 | Bén dng huynh quang 1,2%#( 36 3350

Q

2.Hiéu sudt phdat quang HSPQ
(Im/W)

G
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Hiéu suat phat quang cua ngu zéng la luong quang thong ma ngudn sang phat ra tinh
trén moi watt dién nang cu cho ngudn sang do.

HSP@
phé g cho biét hidu qua ciia ngudn sang.
Vidu:

DPbi ti dbt 40W thong thuong:
@ HSPQ:%:lo,mm/w

Hiéu suat

véi dén huynh quang 1,2m, 36W-26mm:

HSPQ =% =93Im/W

3.D¢ roi E (lux)

Do roi E 1a mat d6 quang thong trén bé mat duoc chiéu sang. P roi E cho biét muc do chiéu
sang cao hay thap.

=2
S r i
Do roi tai mt so diem:

STT Vi tri Do roi (lux)
1 | Ngoai troi lic trua néng 100.000
2 | Trén mat ban lam viéc 300-500
3 | Trong nha & 150-350
4 | Ngoai dudng phd 20-30

Viéc tinh toan chiéu sang can phai dam bao d6 roi tbi thidu. Tuy nhién, néu thiét ké qua muc
yéu cau s€ gay lang phi nang lugng danh cho chiéu sang.
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Vidu:

Mot 16p hoc ¢6 chidu rong a = 7,5m, chiéu dai b = 11,5m, duoc chiéu sang bang 6 bo dén, moi
b deén c6 2 bong deén huynh quang 1,2m (Pa, = 36W; @y, = 3350Im). Tinh d6 roi trén bé mat
lam viéc (cach mat dat 0,8m) biét rang hé sb sir dung quang thong 13 kg = 0,65.

Gidi:
- Dién tich bé mat lam viéc:

S=axb=75x115= 86,25 m’
- Quang thong ciia mot bo den (2 bong):

3= GumX sO dén trong 1 bg = 3350 x 2 = 6700 Im

- Quang thong cua tit ca cac bong dén:

¢r = s x 56 by = 6700 X 6 = 40200 Im
- Quang thong nhan duogc trén bé mit lam viéc:

#s = ¢r X Ksg = 4020 x 0,65 = 26130 Im,

- D0 roi trén bé mit lam viée: ﬁ\
E = ¢/ S = 26130/86,25 = 303 kiXO\

4.Gidi thigu dén chiéu sing

Pén 1a ngudn sang va la b phin quan trong nhé't&a‘cz’tc dung cu chiéu sang. Cé nhiéu
loai dén phat siang dya trén cdc quy ludt vit ac nhau. By dén gdm cé bong dén va
cac linh Kién bé sung nhw chao dén, dui, I% ...bdo dam céc chirc niing vé dién, vé
quang va co hoc. Q

Theo nguyén 1y hoat dong ta co thé p@ia cac dén thanh hai nhom 16n la:

- Dén soi d6t 1a loai dén dug@ sang khi dt nong. Trong dén sgi ddt c6 2 loai:

o Soidét th% o,
o Soi dot ¢ b sung khi halogen.

- Pén pho g}@ﬁloai den su dung phuong phap phong dién hd quang dé chiéu sang.
Trong 10%(‘311 phong dién trong chat khi gom 4 nhom:

’\%én huynh quang,
5 bBeén thuy ngan,
Qo bén Natri (Sodium),
3® o Dén Halogen kim loai (Metal Halide).

Vé hinh dang, c6 thé phan loai nhu dén dang dng tron, soi dt, dén ndm, dén uén cong, dén
giot 1¢...

Loai dén chung ta thuong sur dung la bong den soi dbt thong thuong, dén soi d6t bod sung khi
halogen, dén huynh quang ong va huynh quang compact.

3.2.Pén soi dot

Dén soi dot (dén soi toc, dén nung sang) 14 loai nguon sang kinh dién nhat. Pén sgi d6t con
dugc goi la dén day toc, dén nung sang. Dén soi d6t do Thomas Edison phat minh nim 1879,
lam viéc theo nguyén 1y sau: dong di¢n — dét néng sgi dét dén nhiét d rit cao (khoing
2700-3100°K), dén phit sdng.

1.Céu tao

Dén soi dbt gém soi dbt chiu nhiét do cao, dat trong bong thuy tinh trong sudt (hodc mo) va
duogc noi dién ra ngoai qua duoi den.

Soi dot (tim dén) lam bing vonfram c6 nhiét do néng chay cao (khoang 3650°K), c6 do bén
co cao, d0 bén dién tot, kha nang phat xa tot.

Ngudi ta rat khong khi trong bong, tao thanh chan khong dé day toc dén khoi bi oxy hoa
nhanh ¢ nhiét do cao, song soi d6t vonfram nam trong moi truong chan khong ¢ nhiét d6 2400
— 2600°K, hiéu suat phat quang thap (thudng thdy & dén cong suat nho P <= 25W).
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Bong dén Khi tro

Day téc
Day d&
Day déu vao F/ . y Nu dén
. } /
. \ |
~ Chén ny dén ‘ /'
Déy bu(’_‘)C*—f — , \ |
— Tém ngin \ L4
]
Stem press ——— ‘
~ Day dan
Ong hat chan —
= Duobi

Dé tang hiéu suét phat quang, ngudi ta phéi tang nhiét ¢ @ét, song & nhiét d§ tang cao, sy
boc hoi cta kim loai tdng lam cho sg¢i dot de bi dut.
Dé giam hién twong bay hoi ciia kim loai, nguoi ‘@0 vao bong dén khi tro (trudc day la nito
roi dén argong va bay gio 1a kripton). Tuy i khi tro c6 trong bong dén, ton that dan
nhiét tang lén, cong suat dén ting 1én va higu'§us¥'phat quang giam.

soi ddt xodn kep hodc xoén ba, giam bt tén that
tang 1én dang ké, #ir 10 dén 20 Im/W va tuéi tho

Ngay nay nguoi ta s dung cong nghé
nhiét va higu sudt phdt quang cua
khodng 1000 gio.

Ngoai khi tro, nguoi ta con &m halogen (i6t, brom ...) cho phép dat nhiét do trén
3100°K, hiéu sudit pha% t 16i 20 dén 27 Im/W, tuéi tho khodng 2000 gio.

Dé giam do choi, dén so\dot cong suat nho, bén trong dugc lam md bang 16p bot min. Lp
nay hép thu 4nh sa (tu 1% dén 4%) cho phép cai thién nhiét d6 mau ciia ngudn, tiy theo
kha nang loc ma nay. Trong cac dén c¢6 16p phan chiéu, ngudi ta trang mot 16p bac
hodc nhém, ciphép dinh hudng chum tia sang.

Dudi de @lm cung cap dién vao bén trong day toc.Co 2 kiéu: dudi van (dudi xoay) va dudi
gai @E%@anh)

2.Hoat dpng

g dbt hoat dong dua trén nguyén tac nung sang: khi dong dién chay qua tim dén, tim
i nung néng dén nhiét do rit cao (2700 — 3100°K) va do d6 phat séng.

3.Pdc diém

< <Ixﬂac diém chung ciia dén sgi dot:

- Cong suit tir 25 — 40 — 60W cho dén 200 — 300W.
- Hiéu suat phat quang tir 10 dén 20 lm/W.

Uu diém:

- Chu tao don gian, d& lp dat, d& sir dung va thay thé.

- Bat sang tic thoi.

- Gia thanh ré.

- Langudn sang diém (ngudn sang gon).

- C6 d6 trung thyc mau sic (CRI) cao nén c6 thé sir dung trong chiéu sang chat lwong cao.

Nhuge diém:

- Hiéu suét phat quang thip.

- Toa nhiéu nhiét khi hoat dong.

- Tudi tho ngan (1000 gio).

- Hiéu suét sir dung 1a nung sang chi dat 6 — 7% so vdi lugng nhiét ti€u hao, 94% lugng
dién tiéu hao cho phat nhiét.
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4.Mpt s6 hinh ding dén soi dot
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4.Mpt s6 1eng dung sie dung den
soi ddt

NQI DUNG
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4.Deén halogen

Hinh dang dén halogen:

Dién C‘@ Dién cuc 2
.%

Chiit halogen Bong thuy tinh

Tim dén
@ong dng thay tinh 1a chat halogens. Tai giita cua dén la mot tim dén bang Vonfram

(:?u gsten filament). Nhiét d6 cua tim dén khi c6 dong dién chay qua vao khoang 4.500°F

2.500°C). Nhu véy tim dén s& phat ra anh sang véi cuong d6 sang la twong ddi 16n mdi khi n6
bi d6t nong.

Halogens bao gdm 5 loai vat chat phi kim loai dwoc tim thdy trong nhém 17 ctia bang phan
loai tudn hoan (peridic table). Halogens ton tai & ca 3 dang vt chét:

- Thé rin (solid) : lodine, Astatine

- Thé léng (liquid) : Bromine

- Thé khi (gas): Fluorine, Chlorine

Khi tim dén bi nung néng va phat sang, sau mét thoi gian thi tim dén s€ bi mon vi nd giai
phong céc phén tir khi bi d6t nong, nhu vdy sau mot thoi gian sir dung thi tim dén s& bi dut.
Nho ¢6 chat halogen, mdi khi phan tir vonfram dugc giai phong ra khoi tim dén s& hoa hop
v6i chit halogen dé cho ra mot loai chit méi, chit nay c6 lién két hoa hoc yéu, d& bi phén tach
khi chiu nhiét d6 cao. Khi chit mgi nay quay tré lai tiép xuc v6i tim dén, do nhiét do tim dén
rt cao nén s& lam cho chat mgi nay phéan tach thanh halogen va vonfram riéng biét, halogen
s& bay ra khdi tim dén con phéan tir vonfram s& duoc gitt lai tai tim dén, nhu vay tim dén s&
dugc bu phan bi mon do phat xa phan tir ra ngoai. Nhd vay ma tudi tho cua dén halogen duoc
néng 1én nhiéu so voi dén soi ddt sir dung khi tro (argon va/hodc nitrogen).

Béng dén soi dét duge bd sung khi halogen 1am ting hiéu qua phat sang tir 20 dén 27 1m/W,
tudi tho trung binh 2.000gid. Céc loai dén soi dét halogen cong suét tir 40 dén 300W. Thudng

dung trong chicu sang nhu san van dong, bé boi, ...
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3.3.Dén huynh
(fluorescent lamp)

quang

Dén huynh quang phdt sing dya trén co ché phéng dién, 1 loai ngudn sang sir dung phd
bién nhat trong sinh hoat gia dinh.

Dén huynh quang thong thuong (ky hi€u la T10) c6 duong kinh 32mm v6i cong suat 40W
(twong tng v&i chiéu dai cua bong dén 1a 1,2m) va cong suat 20W (twong tmg véi chidu dai
ctia bong dén 1a 0,6m), tudi tho trung binh 6.000 - 8.000 gio.

Béng dén huynh quang tiét kiém dién nang (ky hiéu 1a T8) c6 duong kinh 26mm, cong suat
36W (twong tng vai chiéu dai cua bong dén 13 1,2m), cong suat 18W (twong tng véi chiéu di
ctia bong dén 1a 0,6m), tudi tho trung binh 6.000-8.000 gid. Hiéu qua anh sang 40 — 90 1m/W.

Peén huynh quang cho ngudn 4nh sang tring, tiét kiém dién hon so vdi bong dén soi dbt cho ra
anh sang vang.

OSRAM FH 1aw/g

& = \&¢)

1.Céu tao

Drong dng c6 bo sung khi tro (nitrogen va/hodc argon) va vai giot thuy ngan & ap suét thap.

bén hu ang thuong c6 dang 6ng thuy tinh thang (dai 0,3m; 0,6m; 1,2m;...), mit trong
dng cg op bot huynh quang (phosphors). Léop bot huynh quang co nhlem vu bién anh
san, tim cta hoi thuy ngén bén trong thanh anh sang thong thuong.

aNdiu'ng c6 2 dién cuc bang vonfram dé phat xa dién tur.

Inside a
Fluorescent
Lamp

T~ Glass
Tube

" Electrode

) Inert Gas
Mercury
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