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NHUNG LUU Y KHI THIET KE CHIEU SANG NOI THAT NHA
SU DUNG DEN LED
NOTES WHEN DESIGNING HOME INTERIOR LIGHTING USE LED

Tém tit:
V6i su phét trién ngay cang nhanh cua xa hoi
thi viéc sir dung anh sang ctia con nguoi cling cé
nhitng budc tién vuot bac, trong dd viéc chiéu sang
noi thét ciing rat duge quan tim. Trong céc thé loai
cong trinh kién tric thi nha ¢ 1a nhom céng trinh
gan giii nhit ma bat ki ai ciing sir dung. Vi thé viéc
chiéu sang trong ndi thit nha ¢ 14 mot van dé can
duogc nghién ciru. Chiéu sang khong nhiing phai du
sang ma con phai phu hop va tiét kiém. Do d6, bai
viét nay tap trung trinh bay vé wu nhuoc diém khi
chiéu sang bang dén Led va mot sb loai hinh chiéu
sang pho bién. Pong thoi, néu bat dugc cac luu y
quan trong khi thiét ké chiéu sang trong noi thit
cong trinh nha & nham dam bao tot chiéu sang cho
cac nhom khong gian khéac nhau.

Tir khéa: Chiéu sang nhdn tao, chiéu sang
nha 6, chiéu sang ndi that, chiéu sang bang den
Led.

Abstract:

With the rapid development of society, people’s
use of light has also made great strides, in which
interior lighting is also very interested. Among the
types of architectural works, housing is the closest
group of buildings that anyone uses. Therefore, the
lighting in the interior of the house is an issue that
needs to be taken care of. Lighting must not only
be sufficient but also appropriate and economical.
Therefore, this article focuses on studying the
advantages and disadvantages of LED lighting and
some popular types of lighting. At the same time,
important notes are highlighted when designing
interior lighting in residential buildings to ensure
good lighting for different groups of spaces.

Keywords: Artificial lighting, house lighting,
interior lighting, LED lighting
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1. Tong quan vé anh sang nhan tao va dén Led
1.1. Anh sang nhan tao

Anh sang 1 mot nhan t6 quan trong quyét dinh
su song, su phi hop trong khong gian sir dung va
tinh ngh¢ thuat tao hinh ca trong moi truong tu
nhién va nhan tao.

Trong khi anh sang tu nhién phat huy vai tro
uu viét cia minh vao ban ngay cho cac khong gian
duoc t6 chirc 1dy sang tot thi cac khong gian khong
thé 14y sang tu nhién hay vao ban dém thi vai tro ciia
chiéu sang nhan tao 1a yéu t6 khong thé thay thé.

Nhu véy, 4nh sang nhan tao dugc hiéu don
gian 1a 4nh sang dugc con nguoi tao ra dé phuc vu
cho nhu ciu sinh hoat, 1am viéc va tao hiéu ung
tham my cho khéng gian.

Hinh 1. Khéng gian néi that dwoc chiéu sdng tu
nhién va chiéu sang nhan tao [5]
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Trong qué trinh nghién ctru va phat trién cua
anh sang nhan tao thi mét cot méc vi dai dugc nhan
loai biét dén d6 1a sy ra doi cua bong den day toc
(dén soi dét) vao nam 1879. Loai deén nay dugc nha
khoa hoc Thomas Alva Edison phat minh ra. Tu
ddy, nhan loai da sang ché ra nhidu thé hé dén véi
hiéu suit phat sing ngay cang tang trong khi giam
dugc muc dién nang tiéu thu nhu den Huynh quang,
dén Compact va hién dai nhét 1a dén Led [1].

300 Im/W
70 Im/W
16 Im/W
0.1 Im/W @ / @
Oil lamp Light bulb Fluorescent lamp LED
approx. 15,000 B.C.  19th century 20th century 21st century

Hinh 2. Kha ning phdt sdng va thoi gian xudt
hién cua cac loai den [6]

1.2. Téng quan vé dén LED

Trong cac thé hé den duoc cai tién cho dén
nay thi dén LED 1a mdt phat minh ndi bat, hitu ich
va duoc st dung ngay cang rong rai. LED (Light-
Emitting-Diode) 1a mot thiét bj ban dan phat ra anh
sang kha kién khi c6 dong dién di qua no.

Nam 1907, nha khoa hoc ngudi Anh H.J.
Round d3 phat minh ra didt ban dan phat sang dau
tién, tiép d6 nha khoa hoc Nga Oleg Vladimirovich
Losev di tao ra chiéc dén LED dau tién. Tuy nhién,
phai dén nam 1961, hai nha khoa hoc My 1a Robert
Biard va Gary Pittman, lam viéc tai Texas ciing
phat hién GaAs phat ra tia hong ngoai khi c6 dong
dién tadc dong tdi nd, va da sang ché ra dén LED
hong ngoai.

a. Ciu tao ciia dén LED

Pén LED bao gdm hai loai vat liéu ban dan
(loai P va loai N giéng té bao quang dién). Ca hai
loai vt liéu loai P va N déu duoc pha céc tap chét
dé thay ddi mot chut tinh chat dién cua chung, vat
liéu loai P chira 16 tréng dién tir con vat liéu loai N
chtra dién tur (electron).

b. Nguyén tic hoat dong ciia dén LED

Céc vat lidu loai P va N duoc tao ra bang cach
thém vao cic nguyén tir clia cic nguyén t6 khac (nhu
Bo va phét pho). Khi két hop 2 vat liéu nay tao ra
mét diém ndi P-N véi cac thude tinh thi vi va hiru
ich cho cac tmg dung dién tir. Khi dong dién chay
tur vat li¢u loai P (cuc am) dén vat liéu loai N (cuc
duong), cac electron s& 1ap day cac 16 tréng dién tir
va tir d6 sinh ra birc xa anh sang nhin thiy dugc. D6
la cach ma den Led tao ra dugc anh sang [7].

Ngudn cép déng cho Led
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Hinh 3. Cdu tao va nguyén tdc hoat dong
cua den Led [7]

1.3. Uu va nhwoe diém cia dén LED

Qua qué trinh str dung va kiém dinh chat
luong vé viée chiéu sang bang dén Led thi c6 thé
nhan dinh réng dén Led c6 cac vu va nhuoc diém
co ban nhu sau:

+ Uu diém:

= Tubi tho 1au dai, tiét kiém chi phi bao tri.

» Hiéu qua cao hon so v6i dén soi dét (it tén
nang lugng hon 80% khi phat sang).

* Toa nhiét it hon nhiéu so v&i dén soi dét.

= [t hodc khong tao ra tia hdng ngoai va tia
cuc tim, diéu nay lam giam tdi thiéu nguy co phat
chay.

= Chuyén d6i trang thai (bat/tit) dén nhanh
hon céc loai dén khac va kha nang hu hong do bat/
tat lién tuc thap hon rat nhiéu.
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= (6 céu truc cimg cap hon, khé bi v& hon
cac loai dén khac.

= Chung than thién véi moéi truong, khong
thai ra khi CO,, khong chira bat ky vat liéu doc hai
nao trong san xuat.

= Pa dang mau sic anh sang.
+ Nhuoe diém:

= Peén LED thuong dit tién hon nhung hién
nay gia thanh cta ching dang giam dan.

= D@E hu hong trong diéu kién nhiét do cao.

= Chi s hoan mau (CRI) khong phai luc nao
cling t6t nhu dén soi d6t hodc halogen, nhung van
dé nay dang dan duoc cai thién.

= Viéc dén led chép nhay lién tuc ¢ thé anh
huong dén mit ciia nguoi st dung [2].

Tuy van con ton tai mot sé nhugce diém nhu
trén nhung dén LED dang dugc Gng dung ngay
cang nhiéu trong hau hét cic linh vyc nhu giao
thong, chiéu sang noi ngoai thit cong trinh, trong
quang cdo va y hoc. Do vay viéc sir dung den Led
dé chiéu sang cho khong gian noi that nha ¢ 1a
hoan toan phi hop vé chat luong chiéu sang ciing
nhu mtrc dién nang tiéu thu.

2. Cac dai luwgng lién quan va ciac hinh thire
chiéu sang nhan tao

2.1. Cac dai lwong vit li lién quan dén chiéu
sang nhan tao

P roi 13 co s quan trong dé thiét ké chiéu
sang vi dugc quy dinh cu thé trong Tiéu chudn
quéc gia d6i véi timg thé loai cong trinh. PO roi la
luong quang thong chiéu 1én mot don vi dién tich.

Do choi 1a cuong d6 4nh sang phat ra tir bé mat
nguén sang hoac mot bé mat nhan sadng va phan xa
lai theo mot huéng xac dinh. Khi thiét ké can quan
tam dén gbc chiéu tan dung dugc anh sang truc
tiép tir tran va anh sang phan xa tir san.

Hiéu suat phat quang 1a chi s6 quan trong khi
chon dén. Chi sé nay cang cao thi cang tiét kiém
nang luong, trong chiéu sang dan dung phai chon
deén co hiéu suat phat quang tir 70-90 Lm/W.
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Bing 1: Cdc dai lwong vt li lién quan dén chiéu
sang nhan tao
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Nhiét d§ mau biéu hién mau sic do anh sang
phat ra. Pai lugng nay quyét dinh tinh chit anh
sang néng hay lanh dé b tri cho cac chirc ning
phu hop.

Chi s6 hoan mau (CRI) dai lugng nay phan
anh sy trung thyc cia mau sdc cua doi tuong khi
duoc chiéu sang. Anh sang dat do chan thuc nhét
khi CRI tur 85-95. Loai hinh nha ¢ thuong str dung
cac loai dén c6 CRI tur 70-85 phu hop voi viée su
dung den Led.

Trong céc dai luong trén thi dén Led dat uu thé
vuot troi vé do roi va hiéu sudt phat quang so véi
cac loai dén khac, nhitng thong sé nay ciing gitup
x4c dinh dugc kha ndng tiét kiém dién nang tiéu
thu cua dén Led so voi cac loai dén khac [4].

2.2. Cac loai hinh chiéu sang

Dua vao tinh chit va cudng do anh sang duoc
sir dung dé phan loai thi chiéu sang trong kién triic
duoc chia thanh 5 loai co ban 1a chiéu sang truc
tiép, chiéu sang ban truc tiép, chiéu sang hdn hop,
chiéu sang ban gian va chiéu sang gian tiép [1].
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Chiéu sang truc tiép: khi dén c6 anh sang
chiéu hon 90% tir phia trén xudng dudi, vi thé anh
sang it bi tudng hodc san hip thu nhung tao nén
bong d6. Loai hinh chiéu sang nay thich hop véi
chiéu sang c6 muc tiéu, diém nhén can do ro nét
gay duogc sy tap trung vao vat quan sat.

Bing 2: So do chiéu sang va hinh anh minh hoa
cho cdc loai hinh chiéu sang
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Chiéu sang ban true tiép: dic diém tuong ty
nhu chiéu sang truc tiép, nhung hinh thtc chiéu
sang nay chi c6 60-90% anh sang duoc chiéu tir
trén xubng, phan con lai lan toa ra khong gian
xung quanh. Loai hinh nay phu hop 4p dung cho

cac khong gian vura phai nhu nha hang, van phong
nho hay nha é.

Chiéu sang hén hop: anh sang chiéu tir trén
xudng dbi véi loai hinh nay chi khoang 40-60%.
Hinh thic nay Gmg dung hiéu qua d6i véi cac
khong gian c6 cac bé mit phan chiéu tét.

Chiéu sang ban gian tiép: phu hop cho céc
khoéng gian sinh hoat chung, chiéu sang cho vin
phong, nha ¢ vi n6é mang lai 4nh sang twong ddi
dong déu, dé chiu khong gdy 16a mat véi luong
quang thong chiéu tir trén xudng chi khoang 10-
40%.

Chiéu sang gian tiép: day 13 loai hinh chiéu
sang c6 hiéu qua thap nhit nhung mang lai tién
nghi nhin tét, khong gay chéi va bong do khong
qua sic nét. Vi loai hinh nay c¢6 luong quang thong
chiéu nguoc tir dudi 1én trén chiém hon 90% lugng
phat ra. Anh siang ma khu vuc chiéu sang nhan
dugc bao gdm mot phan rat it tir 4nh sang tryc tiép
chiéu tir trén xubéng va mot phan anh sang phan xa
lai tir cac thanh phan kién tric nhu trdn hay tuong.

3. Nhirng yéu cau vé chiéu sang ddi véi cac
khong gian ndi thit trong nha &

Trong khong gian nha ¢ ¢6 thé chia 1am 3 nhém
khong gian riéng biét 1a (i) khu khong gian dong,
(1) khu khong gian tinh va (ii1) khong gian chuyén
biét. Trong d6, mdi khong gian s& c6 nhiing yéu
cau chiéu sang khac nhau [2].

3.1. Khu khéng gian dong

Pay la cac khong gian str dung chung cho tat
ca cac thanh vién nhu phong khach, phong bép an,
hanh lang.

Phong khach: 1a khu vuc dugc st dung nhiéu
trong nha &, ddy 1a noi gia dinh tiép khach va sum
hop. DAy ciing 1a khong gian duoc gia chu dau tu
thé hién phong cach cua chu nhan. Khong gian nay
doi hoi chiéu sang an tuong c¢6 diém nhin mang
tinh chat nghé thuat nén hinh thtrc chiéu sang phu
hop nhét 14 chiéu sang hdn hop. Khu vuc nay lay
sofa 1am trung tdm nén bd tri mot diém sang lam
diém nhan va mot hé thdng dén dang tuyén dé dam
bao anh sang chung cho ca phong.
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e

Hinh 4. Khong gian néi that phong khdch [8]

Phong bép: 13 noi dién ra cac hoat dong chuan
bi va néu nudng nén doi hoi chat luong chiéu sang
cao dé lam dugc nhitng viéc ti mi. Khong gian nay
nén bb tri chiéu sang hop li tap trung vao cac khu
vuc quan trong nhu ria, ché bién, soan,. ..

-

Hinh 5. Khong gian néi that bép [9]

Phong in: khu vuc chiéu sang chu dao 14 ban
an, dé lam cho thurc dn hap dan thi nén chon loai
den c6 chi s6 hoan mau CRI>90 s€ giip mau sac
thuc pham chan thuc hon.

Hinh 6. Chiéu sdng ndi that phong an [10]
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Hanh lang: day 1a khu vuc chuyén tiép giita
cac khong gian nén 4nh sang tai day can dam bao
quan sat nhung phai diu nhe, c6 tinh dinh hudng.

Hinh 7. Khong gian hanh lang [11]

Pic diém b tri ciia khu khong gian dong:
trong cac khong gian nay nén chu y khong gian
trong diém nhu sofa, ban an dé bd tri mot ngudn
sang diém dé tao diém nhan cho ban sofa hay ban
an, con cac khong gian xung quanh két hop véi
viée bd tri cac dén theo dang tuyén dé dam bao anh
sang chung cho ca phong.

* Chiéu sang tao diém nhan tai cac vi tri
quan trong nhu sofa, ban an va khu vuc quanh bép.

= Néu khong gian c6 dién tich 16n nén két
hop thém chiéu sang dang tuyén bé tri vong ngoai
dé ting cudng anh sang cho toan phong.

= Khu vuc bép nén ting cudng anh sang cho
khu vuc ndu an va rira bang hé thong dén dang
tuyén bd tri theo tudng hodc ti treo.

= Cac khong gian bd tri rém hodc tran giat
cip nén str dung dén theo tuyén nhung co thé bd tri
khoang cach gian ra.

3.2. Khu khong gian tinh

Trong nha ¢ thi khong gian tinh mang tinh
chat riéng tu chil yéu 1a phong ngu.

Phong ngu 1a khong gian nghi ngoi gitp con
ngudi khoi phuc stc lao dong nén viée chiéu sang
trong khong gian nay phai c6 anh sang diu va du
dod roi phuc vu cho hoat dong.

Hinh thirc chiéu sang phu hop nhét 1a chiéu
sang gian tiép, khai thac cac khe hét sang trén tran
va ting 4nh sang moi trudng bang cic deén treo
tuong.
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Hinh 8. Khong gian phong ngu [12]

Pic diém bd tri: Khong gian nay liy giudng
ngu lam trong tdm nén khi thiét ké chi€u sang phai
tap trung doi tugng nay. Can luu y mot s6 van dé sau:

= Anh sang nhan cho phan than giuong can
tranh choi mat cho nguoi nam.

=BG tri chiéu sang quanh giudng dé phuc vu
tot cho viéc di chuyén va don phong.

= Pbi voi cac phong ngu c6 dién tich 16n co
thé bo sung anh sang bang dén theo tuyén doc 2
bén tudng, c6 thé b tri song song hoic so le véi
nhém deén quanh giuong.

= Anh sang tai dau givdng nén st dung hinh
thirc chiéu sang gian tiép qua cac mat phan xa nhu
tran hodc tuong dé giam do choi.

3.3. Cac khong gian chuyén biét

Ngoéi cac khéng gian c6 dién tich 16n thi trong
nha ¢ van c6 mot sO khong glan chuyen biét tuy c6
dién tich nho nhung rat can thiét dbi véi cac hoat dong
sinh hoat ctia con ngudi nhu phong tim, vé sinh.

Ciac khong gian nay thwong nhé nén khi
chiéu sang can st dung céc loai dén c6 nhiét do
mau 16n tao ra anh sang lanh, gitp cho khong gian
tuoi mat va rong hon.

B
$\/

Hinh 9. Khéng gian phong tim, vé sinh [13]

Pic diém bo tri: Day 1a khong gian thu gidn,
su dung nhiéu 4nh sang nén va nhin nhe vao mot
vai khu chtre nang. Luu y tranh bd tri dén giira dinh
dau nguoi str dung hodc ngay gitta cac thiét bi.

= H¢ thng chiéu sang theo tuyén vira dam
bao anh sang vira mang tinh dinh hudng.

= Pén chiéu sang diém tai vi tri c6 guong
giip nguoi st dung quan sat dugc cac hinh anh
trong guong.

* Néu c6 st dung tu am tuong thi nén bo tri
hé thong deén hat trén tran tai cac mép ngoai cia tu
dé st dung duogc an toan.

4. Nhirng van dé can luu y khi bo tri dén
trong ndi thit nha &

Thong qua viée tim hiéu dic diém va bd tri
chiéu sang cho cac khong glan dac thi & phan trén,
c6 thé rat ra duge mot sé yéu td can phai luu y khi
thiét ké chiéu sang nhéan tao cho khong gian noi
that ctia nha ¢ nhu sau:

1. Bén tran phong khach nén tranh dinh dau
clia ngudi ngdi trén sofa dé tranh trén mat nguoi
ngdi c6 bong do. Nén b tri Iii vé phia trudc mat
dé bong d6 nghiéng vé phia sau (Hinh 10).

Hinh 10. Luu y bé tri dén cho sofa

2. Khu vuc giu’c‘mg ngu, e’mh sang khong dugc
chiéu thang vao mit nguoi nam trén gluong, hé
thong deén nén chiéu vao than giudng hodc chiéu tir
phan tuong trén dau givong (Hinh 11).

Hinh 11. Luu y b6 tri dén cho giwong ngii
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3. Pén lap tai khu vuc gdm cta ti bép trén nén
chon huéng chiéu vao trong dé tao 4nh sang bac
nay, tranh chiéu truc tiép xudng gy phan xa 16a
mit (Hinh 12).

4. Trong nha vé sinh khu vuc soi guong can
dat dén c6 hudng chiéu vao mat ngudi st dung thi
anh nhin trong guong sé& rd hon (Hinh 13).

5. Pbi voi cac khe hit chiéu sang néu sir dung
anh sang truc tiép sé& tao dugc anh sang va bong d6
chiéu manh 18n twong. Néu mudn anh sang ém diu
tao dugc vét sang nhe nhang hon thi nén st dung
phuong phap chiéu sang gian tiép (Hinh 14).

Hinh 14. Luu y bé tri dén cho cdc khe hdt sing

5. Két ludn

Viéc chiéu sang ndi that bang dén Led trong
nha ¢ hién nay dang 1a mdt xu hudng ngay cang
phd bién boi cac uu diém vuot troi cua loai dén
nay so voi cac thé hé dén trude d6. Bén canh viée
chon loai dén phu hop dé dam bao do roi thi khi bd
tri hé thong dén can phai chu y dén dic diém riéng
ctia ting nhom khong gian dé c6 cach thirc bd tri
chiéu sang phu hop. Nhiing rat két nhu trén ¢ thé
12 nhitng lvu ¥ quan trong viéc huéng dan sinh
vién thiét ké do 4n ndi thit nha ¢. Va dé dat dugc

J x két qua hoan chinh thi ngoai viéc ap dung cac luu y
. nhu trén thi can kiém ching thyce t€ bang cac phan
Hinh 12. Luu y', bOA’ tri den cho khu viee 1 bé'p mém mo phOIlg dé co dlIQC hinh anh minh hoa truc

quan va chinh xéc.

Hinh 13. Luu y b6 tri dén cho guong
phong vé sinh
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