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Chwong 10: CHIEU SANG CONG NGHIEP
10.1. KHAI NIEM CHUNG

/

Trong bat ky xi nghiép nao, ngoai chiéu sang tw nhién
con phai st dung chiéu sang nhan tao.

Hién nay, dén dién thwong dwoc ding dé chiéu sang
nhan tao.

Chiéu séng dién c6 nhiéu wu diém: thiét bi don gian, st
du’ng thuan tién, gia thanh re, tao dwoc anh sang gan
giong anh sang tw nhién.



Chwong 10: CHIEU SANG CONG NGHIEP
10.1. KHAI NIEM CHUNG

=

Trong phan xwéng néu anh sang khéng du, cong nhan
sé phai lam viéc trong trang thai cang thang, hai mat, hai
strc khoe, két qua 1a gay ra hang loat phé pham va nang
suat lao ddng sé giam...

Ngoai ra con rat nhiéu cong viéc khdng thé tién hanh
dwoc néu thiéu anh sang hodc anh sang khong gan
giong v&i anh sang tw nhién (bd phan sap chi in, bd
phan kiém tra chat lwong may, nhudém mau...)



Chwong 10: CHIEU SANG CONG NGHIEP »
10.1. KHAI NIEM CHUNG

Van dé chiéu sang da dwoc chi y nghién ctru trén nhiéu
[inh vwe chuy@n sau, nhw ngudn sang, chiéu sang cong
nghiép, chiéu sang nha &, chiéu sang cong trinh van
hoa nghé thuat, chiéu sang san khau...

O day chi dé cap dén nhirng nét co’ ban cda chiéu sang
cong nghiép.



Chwong 10: CHIEU SANG CONG NGHIEP

~10.2. CAC DAI LUONG VA DON VI DO ANH SANG
10.2.1. Quang thong F

/

Quang thong F la cong suat phat sang dwoc danh gia
bang cam giac voi mat thwdng cua ngudi coé thé hap thu
dwoc lwong bwre xa.

Bon vi do quang thong la Lumen [Lm]

Lumen la quang thong do mét nguon séng diém cé
cwong d6 1 candela [cd] phat déu trong goc khoi 1
steradian [sr].



Chwong 10: CHIEU SANG CONG NGHIEP

10.2. CAC PAI LUONG VA DON VI DO ANH SANG
10.2.2. Cwong do sang |

—

Goc khong gian o 1a mdt phan cua khéng gian, gi¢i han
bdi hinh chdp, c6 tam la dinh cua no.

Po 1én cda goc khdng gian dwoc xac dinh bang ti sb
gitra dién tich S cua hinh chép va binh phwong ban kinh
R (R la khoang cach tr dinh cua hinh chép dén tam cua

dién tich S).

o= % Steradian]| [Sr]




Chwong 10: CHIEU SANG CONG NGHIEP

~10.2. CAC DAI LWONG VA DON VI DO ANH SANG
10.2.2. Cwéng do6 sang |

/

Cuwdng dbé sang | la mat dé khong gian cua quang théng

F (la dao ham cua quang thdng theo goc khéng gian o)
 _ dF

dow

Pon vi cua cwdng dé sang | 1a Candela [cd]

Candela la cwong do sz‘ing gay boi quang théng 1 lumen
trong goc khong gian bang 1 steradian,

1lm
cd=——

1sr



Chwong 10: CHIEU SANG CONG NGHIEP

~10.2. CAC DAI LWONG VA DON VI DO ANH SANG
10.2.3. DO roi E

D0 roi E la mat d6 phan bo quang thong F trén bé mét
dwoc chiéu sang

Bon vi do dé roi la lux [IX]

Lux 14 dd roi khi quang théng ® phan bd déu llumen
chiéu vudng goéc Ién mot mat phang dién tich 1m?
1lm  1cd

1Ix = o - —

Im



Chwong 10: CHIEU SANG CONG NGHIEP

~10.2. CAC DAI LUONG VA DON VI DO ANH SANG
10.2.4. D6 choi L

Po choéi B 1a mat dd phan bd cwdng do sang | trén bé
mat theo moét phwong cho trwéc

dI
B=—
ds

Pon vi do d6 choi la Nit

Nit la d0 choéi ctia mét mat phang cé dién tich 1m2 va co
cwong d6 sang 1 candela theo phwong thang goc voi
ngudn sang

1cd
2

INIt =
1m



Chwong 10: CHIEU SANG CONG NGHIEP

—10.2. CAC BAI LUOQNG VA DON VI DO ANH SANG
10.2.5. Bac tinh quang hoc cua vat chat
Khi &nh séng F chiéu vao vat thé thi c6 thé xay ra 3 hién
twong: moét phan &nh séng bi hap thu F, mét phan anh
sang phan xa F, va mot phan anh sang c6 thé xuyén

qua F..
A X X 7 7 F
* Hé s6 hap thu anh sang p = 7:9
A _X - , , Fq
= Hé s6 phan xa anh sang a=-7
A X ~ £ , F_
* Hé sO xuyén thau anh sang =2

Céac hé sb p, a, T tly thudc vao vat liéu, tinh bé mat cda
vat liéu va mau sac cua vat liéu.
prta+t=1
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Chwong 10: CHIEU SANG CONG NGHIEP

- 10.2. CAC DAI LUGNG VA DON VI DO ANH SANG
10.2.6. Nhiét dé mau (Color Temperature)

/

Nhiét dd mau dac trwng mau sac cta nguon sang, Ky
hiéu T, , don vila dé Kenvin [°K].

= 2500 + 3000°%K : mat tr&i lan, dén nung sang, anh
sang “nong”

= 4500 + 5000°K : anh sang ban ngay khi troi sang,
anh sang “am’

= 6000 + 8000°K : &anh sang ngay day tréi may, anh
sang “lanh’
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.2. CAC DAI LWONG VA DON VI DO ANH SANG
10.2.6. Nhiét dé mau (Color Temperature)

/

Nguon sang c6 nhiét d6 mau T,, cao twong rng v&i anh
sang lanh va anh sang co sac xanh

Nguon séang c6 nhiét d& mau T, thap thi twong ng voi
anh sang am va anh sang c6 sac do, vang
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.2. CAC DAI LWQNG VA DON VI DO ANH SANG
10.2.7. Chi s6 hoan mau CRI (Color Rendering Index)

Chi s6 hoan mau CRI dwoc do trong day t&r 1+100, thé
hién mét cach chinh xac vé mau sac dwdi mét ngudn
sang dinh truwdc, gia tri cao nhat cua chi s6 hoan mau la
100.

Chi s6 hoan mau phan anh dé trung thwc mau sac cua
anh sang.

13



Chwong 10: CHIEU SANG CONG NGHIEP

~10.2. CAC DAI LUONG VA DON VI DO ANH SANG
10.2.7. Chi s6 hoan mau CRI (Color Rendering Index)

Trong ky thuat chiéu sang, thwdng chia chat lwong anh
sang lam 3 muc do:

» CRI = 66 : Chat lwgng kém, ding trong cong nghiép
khéng doi hoi phai phan biét mau sac.

» CRI = 85 : Chat lwong trung binh, dung cho cac cong
viéc binh thwdng, khi chat lwong nhin mau khong that
dac biét.

» CRI = 95 : Chat lwong cao, dung cho cac cong viéc
dac biét cua doi sdng va cong nghiép.
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.3. NGUON CHIEU SANG NHAN TAO
10.3.1. Bong den

/

Hién nay co rat nhiéu loai béng dén phl hop véi cac
dang &ng dung khac nhau. Tuy nhién, ba loai bong dén
dwoc dung phd bién nhat la bong dén nung sang
(incandescent lamp), boéong dén huynh quang
(Fluorescent lamp) va bdéng dén phong dién HID (High
Intensiti Discharge - bong dén hoi natri, bong dén hoi
thdy ngan cao, bong den Metal Halide, béng dén hoi
Sodium).

Nhirng loai bong dén mdi: bong den halogen, bong den
compacte, bong déen cam ng dién twr, bong den LED...

15



Chwong 10: CHIEU SANG CONG NGHIEP

10.3. NGUON CHIEU SANG NHAN TAO
10.3.1. Bong den

Céc tham sd dé danh gia cac loai béng dén va anh sang

/

= COng suat don vi [W]

= Quang théng cua bong den [Im]

» Hiéu suat sang, do bang ti s6 gilra quang thdng do
dén phat ra va cong suét dién tiéu thun = = [Im/W]

» Nhiét 6 mau T, [°K] ding dé danh gia tién nghi moi
trwdng sang

» Chi s6 hoan mau CRI, cho biét chat lwgng anh sang,
danh gia theo sw cam thu chinh xac cua mau sac

= Tubi tho ctia bong dén [gid]
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Chwong 10: CHIEU SANG CONG NGHIEP

10.3. NGUON CHIEU SANG NHAN TAO
10.3.2. Chup den

/

Chup d@n la bb ph,én bao boc ngoai bong dén. N6 duoc
dung dé phan phoi lai quang thong cua bong dén mot
cach hop ly va theo yéu cau nhat dinh.

Chup dén con co tac dung bao vé cho mat khéi bi chai,
bao vé cho bdéng déen khaoi bi va dap, bui bam va bi pha
hay b&i cac khi an mon...

Chup dén con c6 tac dung lam téng vé dep cda hé thong
chiéu sang.

Hiéu suat ctia chup dén la ti s6 gilra quang théng cua
den co6 chup va quang thong cua ban than bong den.
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Chwong 10: CHIEU SANG CONG NGHIEP

~—10.3. NGUON CHIEU SANG NHAN TA\O
10.3.3. Pwéng cong phan bo cwéng dd sang

/

Pwong cong phan bd cwdng dd sang la dwdng cong
biéu dién cworng dd sang theo moi hwéng trong khdng
gian.

Pwdng cong phan bd cwdng dé sang cﬂei den phat sang
diem (bong den nung sang) dwoc biéu dién trén moét mat
phang chtra truc xoay cua den.

Puwdng cong phan bd cwdng dd sang cha dén dung
bong dén c6 dang 6ng (béng dén huynh quang) dwoc
lap trén hai mat phang vuéng goc v&i dén, theo phwong
doc va theo phuwong ngang.
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.3. NGUON CHIEU SANG NHAN TAO
10.3.4. Cac kiéu chiéu sang

Theo phan bd quang thong cﬂe) den trong khong gian,
thwdng chia thanh nam kiéu chiéu sang:
- Kiéu chiéu sang truc tiép: khi cé trén 90% quang
thong do den birc xa hwédng xudng phia dwai.
» Kiéu chiéu sang nlra tryc tiép: khi c6 tir 60+90%
guang thong burc xa hwdng xudng phi dwaéi.
» Kiéu chiéu sang hon hop: khi c6 tir 40+60% quang
thong burc xa hwédng xudng duwoi.
= Kiéu chiéu sang nlra gian tiep: khi cé tir 10+40%
guang thong birc xa hwd'ng xudng phia dudi.
» Kiéu chiéu sang gian tiép: khi co trén 90% quang
thong do den blrc xa hwédng I€én phia trén.

19



Chwong 10: CHIEU SANG CONG NGHIEP

~10.3. NGUON CHIEU SANG NHAN TAO
10.3.5. Hiéu suat chiéu sang cua dén

/

Hiéu suat chiéu sang cua dén la ti sd (theo phan tram)
gilra quang théng thoat ra khéi dén va quang théng do
den bwrc xa ra.

— Fd
n-= F_ 100%

b

Vé&i: Fy la quang thdng blrc xa cua bong den; F4 la quang
thdng thoat ra khoi dén

20



Chwong 10: CHIEU SANG CONG NGHIEP

—10.4. KY THUAT CHIEU SANG CONG NGHIEP
10.4.1. Cac khai niém trong chiéu sang céng nghiép
10.4.1.1. Hién trwrong
Hién trwdng cong nghiép la tinh trang, vi tri cda mét mat
bang lam viéc, noi trwc tiép dién ra lao dong san xuat,
tao ra san pham cho x& hoi.

= Loai tran thap
Chiéu cao nha ch’)’pg H < 6m. Thuwong dung cac bb
den HID c6 cbng suat don vi nho hay trung binh.

» Loai tran cao

Chiéu cao nha xwéng H > 6m. Thuwdng dung cac bd
den HID c6 cong suat don vi lén.

21



Chwong 10: CHIEU SANG CONG NGHIEP

. 10.4. KY THUAT CHIEU SANG CONG NGHIEP
10.4.1. Cac khai niém trong chiéu sang céng nghiép
10.4.1.2. Moi trwong

/

= MGi trrdng binh thuwdong

MOI trwwdng co it bui, nhiét d6 moi trwdng trung binh
khoang 40°C.

Céc bd dén cé thé treo tir thap dén cao va cac day dén
co thé bo tri theo hang ngang hoac theo hang doc.

22



Chwong 10: CHIEU SANG CONG NGHIEP

~10.4. KY THUAT CHIEU SANG CONG NGHIEP
10.4.1. Cac khai niém trong chiéu sang céng nghiép
10.4.1.2. MQi trwong

* MOI trrdng nang

M@i trwdng cO bui ban & mdc dé trung binh, d& &m cao
cung v&i su ton tai cua nhirng rung déng, hé sb phan xa
thap, nhiét d6 co6 thé |én dén 40°C.

Céac bd dén huynh quang can c6 nhirng mang treo chac
chan va c6 ddé phan xa cao dé thuan tién cho viéc treo
den va dinh hwd'ng anh sang dén mat phang lam viéc.

Céac bd dén HID dwoc Iwa chon riéng biét dé chiu dwoc
cac tac dong cua mai tredng.
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.4. KY THUAT CHIEU SANG CONG NGHIEP
10.4.1. Cac khai niém trong chiéu sang céng nghiép
10.4.1.2. MQi trwong

= MOI trwed'ng dac biét

M6i trwedng doi hdi sw xem xét dac biét vi tinh chat cua
mOoi trwdng xung quanh va nhirng hoat dong dién ra
trong khu viwe lam viéc.

Tuy khéng phai la méi trwdng nguy hiém nhwng can phai
lwa chon va lap dat cac dén chiéu sang chuyén dung.

Pac trwng ciia moi trwdng nay la cac nha may san xuat
thwwe pham, san xuat giay, phong X-Quang, phong vo
trung.

24



Chwong 10: CHIEU SANG CONG NGHIEP

~10.4. KY THUAT CHIEU SANG CONG NGHIEP
10.4.1. Cac khai niém trong chiéu sang céng nghiép
10.4.1.2. MQi trwong

= M6i trwdng nguy hiém

Mai truong ton tai nhivng chat khi, chat I6ng hay bui ban
lo Ibng trong khéng khi va rat cé thé ching sé bat chay
khi ton tai v&i so lwong Ion.

Pac trwng cua moi trwdng nay la cac nganh thudéc cong
nghiép dau mo, khai khoang, ché bién go...

25



Chwong 10: CHIEU SANG CONG NGHIEP

~10.4. KY THUAT CHIEU SANG CONG NGHIEP
10.4.2. Cac yéu cau cua chieu sang cong nghiép

* Phu hop v&i méi triwdng lam viéc

* Tinh tién nghi cao

 Tinh mém déo clia hé thdng chiéu sang
= Tinh an toan cao

 Yéu cau vé lap dat va bao tri

» Yéu cau ve tiét kiem dién

= Yéu cau vé chi phi

/
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Chwong 10: CHIEU SANG CONG NGHIEP

—10.4. KY THUAT C}HIEU SANG CCA)NG\NGHIEP
10.4.3. Cac hé thong chiéu sang trong céng nghiép

/

= Chiéu séng chung

Chiéu sang chung la hinh thrc chiéu sang toan bé dién
tich hodc mét phan dién tich bang cach phan bd anh
sang dong déu phan xwéng (ding chiéu sang chung
phan bo déu) hodc dong déu trng khu vwe cta phan
xwdng (dung chiéu sang chung phan bo chon loc).

27



Chwong 10: CHIEU SANG CONG NGHIEP

~10.4. KY THUAT CHIEU SANG CONG NGHIEP
10.4.3. Cac hé thong chiéu sang trong céng nghiép

/

= Chiéu sang cuc bd

Chiéu sang cuc bd 1a hinh thirc chiéu sang dwoc dung &
nhi*ng noi can quan sat chinh xac, ti mi, phan biét ro
cac chi tiét, nghia la dat dén vao noi can quan sat.

Vi khi dé& gan chi can bong dén c6 céng suat nhd ciing
tao nén do roi I&n trén bé mat chi tiét can quan sat, do
dé giam dwoc chi phi vé von dau tw.
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Chwong 10: CHIEU SANG CONG NGHIEP

—10.4. KY THUAT C}HIEU SANG CCA)NGWNGHIEP
10.4.3. Cac hé thong chiéu sang trong céng nghiép

« Chiéu sang hén hop

Chiéu sang hén hop la hinh thirc chiéu sang bao gom
chiéu sang chung va chiéu sang cuc bé.

Hé thong ,chiéu sang cuc bd dwoc st dung khi doi twong
dwo’c’chiéu §éng doi hoi dob roi Ié’q hon so v&i do roi do
hé théng chiéu sang chung cung cap.

O khu vwc ndy, co thé s dung gia tang sb lwong nguén
sang, tang so lwgng bong dén cho méi ngudn sang hay
str dung béng dén cé cong suat cao hon.
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Chwong 10: CHIEU SANG CONG NGHIEP

—10.4. KY THUAT C}HIEU SANG CCA)NGWNGHIEP
10.4.3. Cac hé thong chiéu sang trong céng nghiép

= Chiéu sang dw phong

Chiéu séng dw phong dung dé thay thé chiéu sang binh
thwong khi hé thdng chiéu sang nay bi sw c6.

Chiéu sang dw phong cho phép cac hoat dong hang
ngay van dién ra binh thwdng, tly thudc vao quy cach
thiét ké ban dau va vao mirc dd hdng héc clia hé thong
chiéu sang chung.

Khi hé thong chiéu sang dw phong bi sy co phai tw dong
chuyén qua hé thong chiéu sang khan cap.
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.4. KY THUAT CHIEU SANG CONG NGHIEP
10.4.3. Cac hé thong chiéu sang trong céng nghiép

/

» Chiéu sang khan cap

Chiéu sang khan cap nham dam bao cho nguoi thoéat ra
khéi dia diém bi nguy hiém trong trudng hop chiéu séng
binh thwdng bi sw co.

Chiéu sang khan cap phai thda dang dé cho phép tien
hanh bat ky thao tdc an toan can thiét nao tai hién
trurong.

Chiéu sang khan cap thwdng tap trung vao cac bién bao
chi hwéng va 16i thoat hiem khan cap.
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.4. KY THUAT CHIEU SANG CONG NGHIEP
10.4.3. Cac hé thong chiéu sang trong céng nghiép

= Chiéu sang khan cap

Do roi clia chiéu sang khan cap thuwdng Ién hon 10% dé
roi cua chiéu sang binh thwdng.

Nguobn dién cung cap cho hé thdng chiéu sang khan cap
can phai c6 kha nang duy tri nang lwong cung cap cho
tat ca cac dén trong diéu kién bat loi nhat co thé xay ra
trong khodng thdi gian can thiét d& dam bao di tdn an
toan cho toan bé khu vuec.
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.4. KY THUAT CHIEU SANG CONG NGHIEP
10.4.3. Cac hé thong chiéu sang trong céng nghiép

= Chiéu sang khan cap

Céac dén dung cho chiéu sang sw co can khac v&i cac
kieu dén dung cho chiéu sang chung vé kich thwéc hoac
phai c6 dau hiéu dac biét.

Pén cung cap cla hé thong chiéu sang sw co phai lay &
nguon dy trlr hoac ngudn acquy.

Hé thong chiéu sang sw ¢ phai lam viéc dong thoi voi
hé thdng chiéu sang lam viéc hoac phai cé thiét bi tw
dong dong, dwa hé thong chiéu sang sw co vao lam viéc
khi hé théng chiéu sang lam viéc bi mat dién.

)



Chwong 10: CHIEU SANG CONG NGHIEP

—10.5. TIEU CHUAN VA YEU CAU CHlé;U SANG
10.5.1. Tiéu chuan chiéu sang nhan tao E,

Tiéu chuan chiéu sang nhan tao E,, la cac chi tiéu quy
dinh vé dd roi ti thiéu ddi véi mot dm twong trong mot
moi treong quy dinh.

Tiéu chuan chiéu sang nhan tao do méi qudc gia quy
dinh trong méi thdi gian nhat dinh phu thudc vao: tinh
chat céng viéc, diéu kién ddm bado strc khde cho cong
nhan, vao kha nang cung cap dién cia Nha nwoc.

Khi thiét ké chiéu sang phai can clr vao cac tiéu chuan
nay.
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Chwong 10: CHIEU SANG CONG NGHIEP

—10.5. TIEU CHUAN VA YEU CAU CHIéU SANG
10.5.2. Mat cong tac

Mat cong tac la mat phang song song, vudng goc hodc
nghiéng v&i mat dat mét goc nao do. Trén mat phang do
cO cac cong viéc can duwoc chiéu sang.

Mat cong tac cé thé 1a mat ban, mat bang, mat giwdng,
tham chi 1a mat dat.

Khi xac dinh mat cong tac can xac dinh khodng cach tu
mat dat dén no goi la chiéu cao lam viéc h,,.
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Chwong 10: CHIEU SANG CONG NGHIEP

10.5. TIEU CHUAN VA YEU CAU CHIEU SANG
10.5.3. Chiéu cao tinh toan

=
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.5. TIEU CHUAN VA YEU CAU CHIEU SANG
10.5.3. Chiéu cao tinh toan

Chiéu cao tinh toan H, la khodng cach t& mat cong tac
dén den
Hy = H = (hg + hy)

trong do:
- H : chiéu cao toan bd can phong [m]
- hy : chiéu cao tlr dén dén tran [m]
- h,, : chiéu cao lam viéc [m]
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Chwong 10: CHIEU SANG CONG NGHIEP

10.5. TIEU CHUAN VA YEU CAU CHIEU SANG
10.5.4. Khoang cach lap dat dén

—




Chwong 10: CHIEU SANG CONG NGHIEP

—10.5. TIEU CHUAN VA YEU CAU CHlé;U SANG
10.5.4. Khoang cach lap dat dén

- D,: Chiéu dai phong [m]

- D,: Chiéu rong phong [m]

- L: Khoang céch nhd nhat gitra cac dén [m]

- L,: Khodng céach gilra cac dén theo chiéu dai phong

- L,: Khodng cach gitra cac dén theo chiéu réng phong
- I: Khodng cach tir dén dén twdng [m]

- 1,: Khoang cach tir dén dén tworng theo chiéu dai
phong

- 1,: Khoang cach tr dén dén tworng theo chiéu rong
phong

)



Chwong 10: CHIEU SANG CONG NGHIEP

~10.5. TIEU CHUAN VA YEU CAU CHIEU SANG
10.5.4. Khoang cach lap dat dén

Khoang cach | tir twrng dén dén nén lay trong pham vi:
- Néu cong tac dat sat tworng, | = (0,25+0,3)L
- Néu cong tac dat cach tworng hon 1m, | = (0,4+0,5)L

Trwong hop dung dén phan xa thi phai ké dén chiéu cao
tr den dén tran h,, thwong chon h,; = 0,25H

Ti sO B = — nén lay trong pham vi: p = 0,3 + 0,5

]
L
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Chwong 10: CHIEU SANG CONG NGHIEP

—10.5. TIEU CHUAN VA YEU CAU CHIéU SANG
10.5.5. Hé s6 mat mat anh sang LLF (Light Loss Factor)

Hé s mat mat anh sang dwoc xét dén do tudi tho cua
den giam dan dan dén quang théng cua den suy giam.

Ngoai ra, con phai k& dén cac yéu t6 khac nhw: cac bd
dén bi bAm ban, anh hwédng cla céc loai ballast khac
nhau nén quang hiéu (hiéu suat sang) va tudi tho cua
den sé giam.

LLF = LLD.LDD.BF.RSD

V&i: LLD la hé sc“'), suy hao quang thong theo thoi gian sﬂj
dung; LDD la hé s6 suy hao quang thong do bui; BF la hé s6
cuén chan lwu; RSD la hé sb suy hao phan xa cua phong do
bul.
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.5. TIEU CHUAN VA YEU CAU CHIEU SANG
10.5.6. Ti so khoang cach «

V&i muc dich dat dwoc do roi dong déu trén méat cong
tac, cac nha san xuat dwa ra ti s6 khoang céach gitra cac
dén L v&i chiéu cao tinh toan H,.

o = L
Hyt

rd l’\ L Pl 1’\ .
Tisoa = o hen lay trong pham vi:
tt

-a=1,5 doi v&i dén huynh quang
-a=0,8+1,8 doi v&i dén HID - tran cao
-a=2+26 doi v&i dén HID - tran thap
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.5. TIEU CHUAN VA YEU CAU CHIEU SANG
10.5.7. Hé so dong déu dé roi AE

b6 déng déu cua do roi dat dwoc khi do roi cwc dai
knong vwot qué’1,6 lan dé ‘roi trung binh va dé roi cuc
tieu thi khéng thap hon 1,6 1an dé roi trung binh.

Hé sb dong déu doé roi AE la ti s6 gitra d6 roi cwe dai E,
v&i d6 roi trung binh E, hoac ti s6 gitra do roi trung binh
E., v&i d6 roi toi thieu E_ ;..

AE = B 16 hodac AE= FF—@ <16

min
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.6. CAC PHU'ONG PHAP TINH TOAN CHIEU SANG
10.6.1. Phwong phap suat phu tai chiéu sang trén don vi dién tich

Pes =Po.S [W]

trong do:
- P, : cong suat chiéu sang [W]
- P, : suat phu tai chiéu sang trén don vi dién tich
[W/m?] (tra bang)
- S : dién tich dwoc chiéu sang [m?]
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Chwong 10: CHIEU SANG CONG NGHIEP

- 10.6. CAC PHUONG PHAP TiNH TOAN CHIEU SANG
10.6.2. Phwong phap hé so sir dung quang théng CU

/

Hé s6 sir dung quang thdng CU la ti s6 gitra quang
thdng mat cong tac nhan dwoc so v¢i tong quang thong
cua ngudn sang phat ra.

FZ
CU = =
n, .n_.Fb
trong do:
- F5: quang thoéng tong chiéu dén dién tich can chiéu  sang
[Lm]

- F,: quang théng ban dau ctia mot bong dén [Lm]
- n, : SO bong trong mot bo dén
- ny: SO bd dén st dung
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.6. CAC PHUONG PHAP TINH TOAN CHIEU SANG
10.6.2. Phwong phap hé so str dung quang thong K,

E S
F<=n.n.F = —~Lb
2 bdT b CcyU.LLF

/

trong do:
- F, : tbng quang théng cla tat ca dén trong phong [Lm]
- E, : d0 roi toi thiéu yéu cau [Lx] (tra bang)
- S, - dién tich phong [m?]
- CU: hé s6 sir dung quang thong (tra bang)
- LLF : hé s6 mat mat anh sang (tra bang)
- n, : SO bong trong mot bo dén
- n,: SO bd dén st dung
- F,: quang théng ban dau ctia mot bong dén

46



Chwong 10: CHIEU SANG CONG NGHIEP

~10.6. CAC PHU'ONG PHAP TINH TOAN CHIEU SANG
10.6.2. Phwong phap hé so str dung quang thong K,

Hé sb str dung quang théng CU phu thudc vao cac yéu
to:

: D,.D
- Chi s6 phong i = —=
PhONY H, (D,+D,))

- Loai bd dén chiéu sang (tra bang)

- Hé s phan xa tran, twdng, san (tra bang)
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.7. YEU CAU CHIEU SANG CUA MOT SO Xi NGHIEP CONG
NGHIEP

10.7.1. Xi nghiép luyén kim

Pac diém cla xi nghiép luyén kim la dién tich san xuat
l&n, nha xwdng cao, trong phan xwéng thwdng co kim
loai n6ng chay phat ra anh sang, khong doi hdi mat phai
phan biét nhirng chi tiét ti mi.

Yéu cau vé chiéu sang khéng cao lam, thwdng ding
phwong phap chiéu sang chung toan phan xwéng véi do
roi tiéu chuan trung binh.
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Chwong 10: CHIEU SANG CONG NGHIEP

/

10.7. YEU CAU CHIEU SANG CUA MOT SO Xi NGHIEP CONG
NGHIEP
10.7.1. Xi nghiép luyén kim

Vi nha xwédng cao nén thwdng ding loai dén “chiéu
sau”. Tai nhirng noi can thiét nhw san ra gang cua 10
cao, c6 thé dung dén chiéu. N6i chung, cac phan xwdng
trong xi nghiép luyén kim c6 nhiéu bui bdm, nén thwéng
dung loai dén phong bui, phong am.

O cac cau truc Ién nén c6 dén chiéu sang dé tranh tinh
trang cau truc dirng gay ra béng toi trong phan xwéng.
Nhirng noi lam viéc ngoai troi nhw bai quang, kho ngoai
trdvi... nén dung dén chiéu.
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.7. YEU CAU CHIEU SANG CUA MOT SO Xi NGHIEP CONG
NGHIEP
10.7.2. Xi nghiép co’ khi

NGi chung yéu cau vé chiéu sang & xi nghiép co khi cao
hon & xi nghiép luyén kim.

Trong phan xuwdng gia cong kim loai, ngoai chiéu sang
chung, phai c6é chiéu sang cuc bé tai may, v&i do roi yéu
cau bang 150+300Ix. O nhirng phan xwdng c6 may co
nang, trong chiéu sang chung nén ding hinh thirc phan
bd dén cé chon loc, dé tang dd sang cho cdng nhan van
hanh.

Cac phan xuwong co khi thwdng dung loai den “van
nang”. Néu nha xwdng cao thi dung loai den “chiéu sau”.
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Chwong 10: CHIEU SANG CONG NGHIEP

/

~10.7. YEU CAU CHIEU SANG CUA MOT SO Xi NGHIEP CONG
NGHIEP
10.7.2. Xi nghiép co’ khi

Yéu cau vé chiéu sang cho phan xudéng mdc thap hon
so v&i phan xwéng gia cong kim loai, nhwng can chd y
rang phan xwédng moc co nhiéu vé bao, mat cwa la cac
chat dé chay nén phai tdng cwdng cac bién phap bao
Ve,
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.7. YEU CAU CHIEU SANG CUA MOT SO Xi NGHIEP CONG
NGHIEP
10.7.2. Xi nghiép co’ khi

Poi v&i phan xwéng Iap rap, vi toan bd mat bang phan
xwdng la dién tich lam viéc nén phai cé chiéu sang
chung. Bong thdi phai co hé thong chiéu sang cuc bd
voi dén di dong dién ap 36V.

Vi tri dat may dé 1ap rap co thé khéng co dinh nén hé
thong chiéu sang cuc bd tét nhat la cac 6 cam doc
twdng nha xwédng, dé cdong nhan c6 thé cam dén dé
dang. Nén dung loai den “van nang”. Nha xwédng cao thi
ding loai dén “chiéu sau”.
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Chwong 10: CHIEU SANG CONG NGHIEP

/

~10.7. YEU CAU CHIEU SANG CUA MOT SO Xi NGHIEP CONG
NGHIEP
10.7.2. Xi nghiép co’ khi

O phan xwéng duc cd nhiéu bui nén dung loai dén
phong am, & bd phan lam khuén, ngoai chiéu sang
chung phai c6 chiéu sang cuc bé, tot nhat la loai di dong
dé céng nhan dé dang kiém tra chat lwgng khudn mau.

Phan xwéng dap thwdrng dung chiéu sang chung.

Phan xwdéng ngudi, ngodi chiéu sang chung phai co
chiéu sang cuc bd tai cac ban ngudi.

Phan xwdéng gia cong néng, ngoai chiéu sang lam viéc,
nhat thiét phai c6 chiéu sang s co.
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Chwong 10: CHIEU SANG CONG NGHIEP

10.7. YEU CAU CHIEU SANG CUA MOT SO Xi NGHIEP CONG
NGHIEP
10.7.3. Xi nghiép dét

Pac diém cua phan xwédng dét 1a c6 nhiéu may dat hang
loat trong nha xwdng. O day cdng nhan phai phan biét
dwoc cac soi manh, kiém tra dwoc chat lwong mat vai.
Vi thé, yéu cau chiéu sang cla cac phan xwéng dét kha
cao. Mat khac cac phan xwéng co nhiéu bui béng 1a chat
dé chay do do nén dung loai dén kin.

T6t nhat 1a nén ding dén huynh quang dé chiéu sang vi
chiing co thé tao thanh anh sang gan giéng anh sang tw
nhién. Néu vi diéu kién kho khan khéng thé hoan toan
ding dén huynh quang dé chiéu sang thi it nhat bd phan
kiém tra chat lwong san pham ciing phai ding dén
huynh guang.

54



Chwong 10: CHIEU SANG CONG NGHIEP o
~10.8. THIET KE CHIEU SANG CONG NGHIEP
Thiét ké chiéu sang nhan tao can phai dap &ng yéu cau
vé doé roi, tién nghi nhin, giam thieu cac chi phi bao

dwdng - van hanh, thdm my, tiét kiém nang lwong va gia
ca hop ly.
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.8. THIET KE CHIEU SANG CONG NGHIEP
10.8.1. Thu thap cac thong tin ban dau

» Thong tin vé két cau cong trinh: kich thwéc hinh hoc
(dai, rbng, cao), vat liéu va mau sac cua tran, twong ,
san...

» Théng tin vé tinh chat céng viéc: loai san pham, kich
c® san pham, yéu cau vé dé phan biét mau sac, thoi
gian lam viéc trong ngay, mc d6 quan trong...

» Thong tin vé moi trwong: it, nhiéu bui, dd am, dd rung,
nhiét dé maoi trwdng, yéu cau chéng chay, no...

» Thong tin vé ngudi lao dong: dd tudi ngudi lao dong.

» Thong tin khac: cAc yéu cau dac biét, yéu cau tham
my, yéu cau tiét kiém dién...
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Chwong 10: CHIEU SANG CONG NGHIEP

_10.8. THIET KE CHIEU SANG CONG NGHIEP
10.8.2. Xac dinh hé so6 phan xa cua tran, twdng, san

Hé s6 | Thwong | Céng nghiép | Céng nghiép
phan xa | nghiép nhe nang

Tran 80%

Twong 50%

San 20%
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Chwong 10: CHIEU SANG CONG NGHIEP

~—10.8. THIET KE CHIEU SANG CONG r\TGHIEP
10.8.3. Chon b dén

/

« Chon loai bong den: nung sang, huynh quang, phong
dién HID

» Chon kiéu chup dén: phu thuéc dd cao cla tran, yéu
cau doi twong dwoc chiéu sang, dac diém cau truc noi
dwoc chiéu sang, sw phan bo thiét bi...

» Chon cong suat va so lwong béng dén trong bd dén.
= Xac dinh quang thong ban dau cta bo dén: F, = n,.F,

V&i: n, la s6 bong dén trong mot bd den; F, la quang
théng ban dau cua mét béng den
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Chwong 10: CHIEU SANG CONG NGHIEP

—10.8. THIET KE CHIEU SANG CONG r\]GHIEP
10.8.4. Chon d6 cao treo den tinh toan

Do cao treo dén tinh toan H, la khoang cach tinh tr day
dwdi dén dén mat cong tac.

P cao treo dén hop Iy phu thudc loai dén, cong suat
den va kiéu phan bé cuwong dé6 sang va thwdong dwoc
nha san xuat cung cap.
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Chwong 10: CHIEU SANG CONG NGHIEP

~—10.8. THIET KE CHIEU SANG C(“)NGWGHIEP
10.8.4. Chon d6 cao treo den tinh toan

/

Céng suat béng den P4 [W] D¢ cao

Pd<75 1,5=<H;=<3
75<P4<150 3<H,<45
150 < P4 =250 45<H,<6
250 < P4 =400 6<H,<12

Den HID

400 < P4 <1000 12 < H, <13,
P4 > 1000 H,> 13,5
Ps<20 1,5<H,<3,5
20 <P4=65 3,5<H,<6,5
Ps>65 H,> 6,5

ben
huynh quang

treo den H; [m]

5

60



Chwong 10: CHIEU SANG CONG NGHIEP

~—10.8. THIET KE CHIEL} SANG CONG ﬁGHIEP
10.8.5. Xac dinh hé so str dung quang théng CU

/

Hé s6 sl dung quang théng CU phu thudc vao: chi s
phong, loai b6 den va cac hé s6 phan xa tran, twdng,
san.

D..D,
H, (D,+D,)

Chi s phong:  i=

Vé&i: Dy, D, lan lwot [ chiéu dai [m] va chiéu rong [m]
khu vec can dwoc chiéu sang [m?]; H, l1a chiéu cao treo
den tinh toan

61



Chwong 10: CHIEU SANG CONG NGHIEP

~10.8. THIET KE CHIEU SANG CONG NGHIEP
10.8.6. Xac dinh hé s6 mat mat anh sang LLF

Hé s mat mat anh sang phu thudc vao: loai bong dén,
loai b6 déen, ché dé hoat ddng cua bd deén, tinh chat moi
trwdng, ché do bao tri dén... (tra bang)
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.8. THIET KE CHIEU SANG CONG NGHIEP
10.8.6. Xac dinh hé s6 mat mat anh sang LLF
Ché d6 bao tri

Loai MOi trwong
: str dung

Rat sach

Huynh quang Sach

tiéu chuan  Trung binh
Ban
Rat ban
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.9. THIET KE CHIEU SANG CONG NGHIEP
10.9.6. Xac dinh hé s6 mat mat anh sang LLF
Ché d6 bao tri

Loai MOi trwong
: str dung

Rat sach

Nung sang Sdon

tiéu chuan  Trung binh
Ban
Rat ban
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.8. THIET KE CHIEU SANG CONG NGHIEP
10.8.6. Xac dinh hé s6 mat mat anh sang LLF
Ché dé bao tri

Loai MOi trwong
: str dung

Rat sach

Sach
Halogen

Trung binh

Ban
Rat ban
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.8. THIET KE CHIEU SANG CONG NGHIEP
10.8.6. Xac dinh hé s6 mat mat anh sang LLF
Ché dé bao tri

Loai

Metal Halide

MOi trwong
str dung
Rat sach

Sach

Trung binh

Ban
Rat ban

6th

0,7
0,68
0,65
0,62
0,59
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.8. THIET KE CHIEU SANG CONG NGHIEP
10.8.6. Xac dinh hé s6 mat mat anh sang LLF
Ché dé bao tri

Loai MOi trwong
: str dung

Rat sach

Sodium Sach

cao ap Trung binh

Ban
Rat ban
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.8. THIET KE CHIEU SANG CONG NGHIEP
10.8.7. Chon dd roi yéu cau E

Po roi yéu cau phu thudc tinh chat céng viéc va dd tudi
nguwoi lao ddng (tra bang).
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.8. THIET KE CHIEU SANG CONG NGHIEP
10.8.8. Xac dinh so6 bd dén can st dung

E, .S
n,=—>x
d  F_.CULLF

trong do:
- ny: SO bd dén s dung
- E, : d0 roi toi thieu yéu cau [Lx] (tra bang)
- S : dién tich can chiéu sang [m?]
- F,: quang thong cua mét bd den [Lm]
- CU: hé s6 sr dung quang thong (tra bang)
- LLF : hé s6 mat mat anh sang (tra bang)

/
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Chwong 10: CHIEU SANG CONG NGHIEP

~10.8. THIET KE CHIEU SANG CONG NGHIEP
10.8.9. Phan bo cac bé dén

Céach thirc phan bo cac bd dén thwdng can c:
» Pac diém kién tric va sy phan bd thiét bi.

« Dam bdo dd roi dong déu va tranh choi bang cach
phan b6 dén sao cho thoa méan cac yéu cau vé khoang
cach t6i da gilra cac dén va gitra dén v&i tuong.
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Chwong 10: CHIEU SANG CONG NGHIEP

—10.9. THIET KE CHIEU SANG CONG NGHIEP
10.9.9. Phan bo cac bé dén

Pé dam bao tinh ddng déu, can kiém tra:

2 X L A X -
*TIsOa= 5 nen lay trong pham vi.
tt

-a=1,5 doi v&i dén huynh quang
-a=0,8+1,8 doi v&i dén HID - tran cao
-a=2+26 doi v&i dén HID - tran thap

) | , .
*TisOB = - nén lay trong pham vi: B = 0,3 + 0,5

Néu khong théa diéu kién thi hiéu chinh: khoang céch
gilra 2 dén, do cao treo gién hpéc chon den c6 cong suat
khac dé dat dworc tinh déng deéu.
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