Bai tap dai mon Chiéu Séng

Bai tap dai mon ki thudt chi€u sang

Yéu cau: Thi€t k€ chiu sang cho hdi trudng PHSPKT Vinh
HOitrudngc6a b h=24m 15m 7m
C6 hai mUc chi€u sang:
- MUc 1: ¢6 Eyeyean = 500 Lx
- MUc 2: ¢6 Eyenean= 300 Lx
VahésOphdnxala: , 5 , = 551 datden st tran.
L0Oi mé dau:

HOi truOng 12 noi di€n ra cdc hoat ddng vin hod, vin nghé, va nhing hbi
nghi can thi€t bd ich cho céc toan th€ cic can b0 trong truGng va sinh
vién. Vi vy, vi€c thiét k€ chi€u sang 1 rat can thi€t d€ ddm bdo sing
cho hdi truOng.

Muc dich thi€t k€ chi€u siang dua ra dugc mOt phan bl 4nh sing
hgp 1y ddm bao cic chi ti€t ki thuat, ddp Ung dugc nhu cau tién nghi 4nh
sang va thAm mY trong khong gian thiét ké.

NOi dung bai to4n thi€t k€ chi€u sdng nhu sau:

- Thiét k€ s0 bO: qua nghién cltu cic khong gian thuGng gap, hbi
chi€u sdng quOc t€ dua ra mOt khong gian tiéu chudn hinh hOp d€ bang
cdch tinh todn va thuc nghi€m dua ra bang tiéu chudn, bang tra.

Thi€t k& s bd dua ra phuong phép chi€u sang, cap va sO luong b0 den.
Dua ra tOng quang thong can cdp va chon loai béng dén dap Ung nhu cau
chat lugng ciing v&i 1udi bo tri den. ThuOng bO tri 1uGi hinh ch{r nhat véi
chi€u cao dén da &n dinh, budc nay thuGng thuc hién nhi€u phudng 4n
d€ so sanh can nhac chon phuong 4n tOi Uu d€ ti€p tuc tinh todn. O day
yé€u t0 thdm mY ciing dugc cin nhac trong thiét k& chiu sing.

- Ki€m tra thi€t k€: & budc nay can phdi thuc hién viéc tinh todn
dé tim dugc céc d6 roi trén tran tudng, mat phang 1am viéc mot cich
chinh xdc hon. Sau d6 dung cic k&€t qua tinh toan dugc d€ ki€m tra theo
cdc tiéu chudn da dat ra vé yéu cau... tién nghi dnh séng.

Trinh tu thié€t ké
I. Thi€t k€ so b0
1. Khdo sit thuc dia, 13y s6 liéu
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Qua viéc tim hi€u h0i truOng kich thudc hinh hoc 1a :
a b h=24dm 15m 7m
2. Chon d0 roi yéu cau
- b0 roi dugc 18y 1am tiéu chudn dau tién va quan trong nhat trong
thi€t k& chi€u sang n0i that. Cin c( vao ndi dung va hoat dong cla hdi
trOng thi c¢6 dO roi nhU sau:
- MUc 1: ¢6 Eyeyean = 500 Lx
- MUc 2: ¢6 Eyeyean= 300 Lx
- Va thong sO b0 phdn xa
+ Hé s6 phdn xa cla trdn: | =0.5 (trén Op gb mau
do)
+ Hé 50 phan xa cla tudng: ;=0.5
+ Hé 56 phan xa clUa san nha:  ,=0.1

* V6i d6 roi E,. = 500 Lx

1.X4c dinh cap chi€u sing va b0 den
a)Ki€u chi€u sing

- Ki€u chi€u sing can dugc 1ua chon phit hgp vGi cic hoat dOng
thuOng dién ra trong phong. ThuOng cic khong gian c6 hoat ddng thong
thudng: vin phong, phong hoc, siéu thi thi chOn cdc phuong 4n kiéu truc
ti€p hodc ban gidn ti€p. Cac khong gian sinh hoat, tU dinh, khu vui choi
gidi tri, ti€p khach thudng chon ki€u chi€u sang hdn hgp hodc gidn tiép.

- Ki€u chi€u sang truc ti€p ting cUOng: dung nhiing noi c6 chi€u cao
tuong doi 16n, dO roi yéu cau cao hodc 1a chi€u sang cuc b0. Khi d6
tuOng va khdng gian xung quanh sé toi.

- Ki€u chi€u sdng truc ti€p va ban gidn ti€p thudng tao dudc khdng
gian c6 tién nghi t6t. C& mat phang lam viéc va tudng déu dudc chiéu
sang theo mOt ty 1& thich hgp. ThuGng Ung dung cho chi€u sdng chung,
céc hoat ddng thong thuOng.

- Ki€u chiéu sing gidn ti€p va ban gidn ti€p: dugc Ung dung noi c6 d0
rOi thap, tinh thdm my va trang trf cao thuGng Ung dung trong tU gia,
khong gian gidi tri.

V@i hoi trudng 12 noi dién ra cdc hoat dOng vin hod, vin nghé, cic
cudc hoc chinh tri cho sinh vién va nhi€u cudc hoi thdo thi chon ki€u
chi€u s4ng tryc ti€p rOng va ban gidn tiép.
b)Chon b den
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Chon b0 dén ciin c( vao ki€u chi€u sang di 1ua chon dOng thOi quan
tam dén tinh thdm mYy. Nhu vay, trong hdi truOng thi ta chon bd dén c6 ki
hiéu: 0,37G + 0,06 T ki hi€u DOMINO 265
2.ChoOn loai den.

Vié€c chon loai dén phu thubc vao cic yéu td

- Cin c(r dau tién phai phit hgp dO roi yéu cau v&i nhiét d0 mau
cUa den theo bi€u do Kioff

- Chi s6 hoan mau phai ddp Ung dugc yéu cau va chat lugng 4nh
sdng cho cong viéc dién ra trong phong

- Tinh kinh t& : hi€u sudt phit quang

- ThOi gian kh@i dOng, hi€u Ung nhdp nhdy dac bié€t 1 cho nhiing
Ung dung chi€u siang du phong & nhiing nGi cong cOng hodc chi€u
sang cho nh{ing noi quan sit chuy€n d0ng.

C6 mOt sO den thong dung:

- Bén huynh quang: nhG vao hiéu suat phit quang cao, chi sO
hoan mau dat tiéu chudn, nén dén dugc Ung dung rOng rii nhat trong
chi€u s4ng n0i that.

- Pen sgi dot: ¢6 hiéu sudt phat quang thap, tuGi tho thap nhung
chat lugng hoan mau cao (chi s& hoan mau cao) dugc Ung dung & nhiing
n0i c6 d6 roi thap, hodc dugc st dung trong chi€u sdng cuUc bd, den ban,
den may cong cu, den trang tri.

Viéc chi€u sang cho hoi trudng ta dung dén huynh quang c6

=5100 Lm

3. Chon chiéu cao dat den.

h : 12 khodng céch tlr bd den dén mat phang 1am viéc

h': 12 khodng céich tU bd dén dén tran

h 14 thong sO hinh hQc quan trong nhat trong cic thong sO ki thudt
quyé€t dinh chat Iugng thiét k€.

Khi chon h can cin nhac két cdu cong trinh, ddm nha quat trén

V& nguyén tac nha cao, c6 di€u kién d€ chon h 10n thi s€ dat dugc
d0 ddng d€u 4nh sang va hi€u sudt cao vi khi d6 sé st dung dugc béng cé
cdng sudt 18n, quang thong 18n, thudng béng c6 hiéu sudt cao hon.

Vi theo két cdu ngdi nha thi ta chOn dén sit trdn nghia Ia h' = O\
4. BO tri cic bd den va s bd den t6i thi€u Ny,
+) BO tri c4c b0 deén

- Céc bang tra dugc 1ap ra trén cd s& cac b0 den bo trf theo tinh chat

tO chlc 1udi ch nhat trén trén
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- Gi4 tri m, n, q s€ quyét dén viéc b tri ddng d€u 4nh sdng va tUOng
quan vé d0 roi gilta tudng va mat phang lam viéc.
+) SO b0 den tOi thi€u cho mOt khong gian Ny,

V&i mOt khong gian c6 chi€u cao 7m, kich thu@c a = 24m, b = 15m ti
sau khi chon h va cdp cUa b0 den c6 thé xdc dinh dugc sO di€m dat den it
nhat trén tran d€ dan bdo dugc dO dong d€u 4nh sang trén mat phang
lam viéc.

TU cap cla b0 den: =15

h

max

h=H-0.85=6.15 (m)
mn<15.6.15=9.225(m)
Vi gid tri cUa m, n phu thubc vao p, q

=> lm(n) lm n
=3 Pa

Xét theo phuOng a

N A e a 24
SO bO dén:x = 9225 927
Chon x =3 b0
Layp=0.5m
=2m+0,5.2m =24
=>m = 8§ (m)
Chon m = 8 (m) nhu vay p = 4 (m)
Xét theo phuong b
N A as b 15
SO bO den: y = 0235 9975 1.6
Chony=2b0
Ldyq=0.5n
=>n+0,5.2n=15
=>n=7,5 (m)

Chon n =8 (m), nhu vay q = 3,5 (m)
Vay sO b0 den nhé nhdtlax Y=3 2=6bd
5. Tinh quang thdng tGng can cép: .
Quang thong tOng 1 thong sO quan trong nhat dung 1am c0O s4 tinh ra sO
b0 den va ludi phan bo
- Tinh quang thong tOng can cap:
ab. E, . E,

o = ,chon =1,3:12hé s6 suy gidm
K‘vd ksd
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Tim ky : bang cdch tra bang Uy, U;
S. E,
Ud. d U

it

=> =

ab 24.15
a b 61524 15
Trabang K = 1,5 ta c6: U= 0,69 , U; = 0,44
=> k¢ =0,37 .0,69 + 0,06.0,44 = 0,282
24.15.1,3.500

- Tinh chi s0 dia diém K = p

oy = 20 gog787 (L
> 0,282 (Lm)
- SO b0 deén can dat:
829787
- 84 b
N=2"_ 2500 = b9

Vi kich thu@c hdi trudng 1a hinh chu' nhat 24 15 ma c6 84 b0 dén. Nén
ta 14y theo phuong a 12 12 b0 va theo phuong b 13 7 b0.Lic d6, khodng
caichm, n, p,q:
+) Theo phuong a: Lay p = 0,5m

I1lm + 2.0,5m =24 =>m =2 (m). Vay p = 1(m)
+) Theo phudng b: Lay q = 0,75n
6n +2.0,75n =15 => n=2(m). Vay q=1,5 (m)
q
T LE
o :

b=15m El m

.

a=24m
ID). Ki€m tra thiét ké:
1. Kiém tra cic d0 roi E,, Es, E,

o N.F. "
h Ei= —(F .R. S.
Cuthe ab. .1000( oK 5

Trong dé: N:1asO b0 den

F: 14 quang thong t6ng cla mOt b0 den

F', :1a quang thong tuong d6i riéng phan mat phang lam
viéc
Céc chi sO Ri,S; tra dugc 3 bang trang118, cu thé ta tinh todn dugc nhu
sau:
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K=15,j=0
K. = 2mn 2.2.2 0325
h(m n) 6,15.(2 2)
K = ap bg 24.1 15.15
P~ h(a b) 61524 15
K 0,194
_ _Pr _ 7
K 0,325 0.6
=>K,=0,6 K,

Tra bang ndi suy ta c6:
Véi K =1,5tacé:

546

493

603
510

K, 05 K, 03
K, 1 K, 06
TUK,=05 K,=03 K, 05 R
UEn=0- 8 =03 = ¢ 025 F
TUK,.=05 K,=03 K !
u m — Y, p— Y Kp 0’5 F;l"
+) NGi suy cap K,:
546 493
U (%) = "= —— 0,3 0,25 503,6
Tu (*)=> F, =493 + 05 025
603 510
U (F%) = "= ——— 0,6 0,5 528,6
Tu (**)=> F, =510+ 1 05
TanGisuy F, =0,325
NOGi suy cap K.
F =503.6+ % 0325 05 49485

Vayv6iK=1,5 tacé F, =494,85

(%)

Tra bang gid tri R,S trang 128 thi€t k& chi€u sang v4i b0 phdn xa 551 , n0i
suy ta tinh dugc R;, S;

K| R S, R; S; R, S4
Cépd | Cépi Cépd | Capi Cépd | Capi
2,5 [-0,169 | 251 | 1067 |-1,414 |1478 [251 |0,723 | 315 |407
3 |-0,171 256 |1065 |-1,671 |1736 [256 |0,714 |325 |424
1,5 |-0,165 [ 241 | 1071 |-09 962 [241 [0,741 [295 |375

- PO r0i trén mat phang hitu ich Ey:
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= N.E. 4 R4dF;4”
1000. .ab

_8425100.037 211 40485 295
1000.1,3.24.15

= 4482 (Lx)

Saa

4d

Vi cap gian ti€p véi F, =0
N.F.

=g,
1000. .a.b
B 84.2.5100.0,06

= 100024.15.13 - =4L192(Lx)
E, =Eu + E4; =448,2 + 41,192 = 489,392 (Lx)
- D06 roi Ién tuOng E;:
84.2.5100.0,37
3= 1000.1,3.24.15
5= oo iaaers 241=2647 L)

E3 = E3d + E3i = 349,96 + 26,47 = 376,43 (LX)

4i

09.494,.85 962 =349,96 (Lx)

- PO roilén tran :
g _ 8425100037
47 1000.1,3.24.15
84.2.5100.0,06
Ei= 70001320415 1071 = 1176 (Lx)

=>E,;=Es+ E;i = 107,94+ 117,6= 225,54 (Lx)

0,165.494,85 241 = 107,94 (Lx)

2) Kiém tra céc tiéu chuan
+) D6 r0i yéu cau

E= W.M% 2% 10% Pat yéu cau
+)Ki€m tra d0 tién nghi
E, 37643 .
— —— 0,77 (0,5 08 &
E, 489592 ( ) bat yéu cau
+) PO tuong phdn b0 dén — tran:
L 75

Khi nhin tr@n: r = 3

DO0i vGi lao dOng tinh: r 20
P0i v&i lao dOng thd: r 50
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A c. ~ E, 0,5.225,54
DO chéi khi nhin tran: Lyg, = —— 214 3591 (Cd/m?)

9

I .
PO chéi khi nhin den: Ly ( 750)=% , (Soi: Shiguien)

bk

a 1,7m

b 0.6m b=n.a;1\§‘ ] o0z

¢ 025m < ¥
B0 deén c6: a=1.7m
D06 choi ngang cla b0 den dudi dO du vi 75° 1a:
Sk = a.b.cos75° + a.c.sin75°= 1,7.0,6.cos75°+ 1,7.0,25.sin75°= 0,675 m>

I ..
L, =l 45251000 o)
1000 1000

459
=>Lo( 75')= s 680 (Cd/m’)

680 .
=r=—— 1893 50 éu ca
>r 3591 , Dat yéu cau
PO chéi doc cla b0 den dudi dO du vi 75° 1a:

I = I e 30.2.5100 306 (Cd)
1000 1000

Sex = a.b.cos75° +b.c.sin75°= 1,7.0,6.c0s75°+0,6.0,25.sin75°= 0,4 1m>

306
=Ls( 75)= 746,34 (Cd/m?)
0,41
746,34 .
=>r= - 20,78 50 éu ca
>r 26.53 , Datyéu cau

Nhu vay vGi s6 bd den 1a 84 bd va mOi bd c6 hai béng thi ddm bdo db déu
4nh sdng va dU 4nh sang.

*V@i do roi E,. = 300 Lx
1. BO tri cdc bO den va sO b0 den t0i thi€u giOng vGi d6 roi 500 Lx
2. Tinh quang thdng tOng can cap

ab. E
w = st ’ s Ch(_)n = 1,3
Tim K, bang cdch tra bang U,,U;
Ku=Usa 4+ + Ui
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Ta c6 K = ab
)

Tra bang bang K = 1,5 ta ¢6: Uy =0,69 U, = 0,44
=> Ky =0,69.0,37 + 0,06.0,44 = 0,282

&

24.15.1,3.300
= = ———="—— 518617
> 0,282 (Lm)
SO b0 den can dat la:
518617 A
= —r 51
n. 2.5100 bo

Do yéu cau d0i v&i mUc d chi€u sang nay khong cao nén ta chon 1a 48
bd. TU d6 n€u dd roi trén mat phang 1am viéc chénh 1éch nho so v6i E,.
Ma van ddm bao céc tiu chudn khac thi viéc lua chon s b den 48 1a
hop 1i. DE dam bAo tinh thdm my va gidi quyét kinh t€ ta chon s6 bd den
1a 48.

HOi truOng c6 kich thudc hinh chit nhat 24m  15m, nén ta chon sO bd
den theo phuong ngang 13 12 b0 va theo phuong b 1a 4 b0.

Lic d6, khodng cach m,n, p, qla:
Theo phuong a: chon m =2 (m) vap = 1(m)
Theo phuOng b: chon nq= 4 (m) vaq=1(m)

T L

.

a=24m
IDKiém tra thiét ké
1.  Kiém tra céc d0 roi
Tinh E],E3,E4:
N.F. .
= bi000 e S
Tra va nGi suy bang trang 116 va 117, theo c@p cla bd deén ta c6 cic chi sO:
TR 24.15
Chl sO dia diém: K = 615.24 15) 1,5
Chi s0 treo 07 =0
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22.4

Chi s6 1uGi K. = m )
> x A 24.1 15.1
Chi s6 gan ' Ke="T5o0 15 0,163
K, 0163
=2 2020375 o5 K = .
K 0434 > K,=0,375 K
K, 05 K, 01875
Tai K =1,5:

K, 1 K, 0375

TUK, =05 .K,=0,1875 K, 0 F 45
Ukn =05, K =0, K, 025 F 493 &)
K.=1 . K, =0375 K, 0 F 38
n=l K207 = T es E o510 (Y

u

NGi suy cap K, :

493 435
U (*)=>F, = ——— . 01875 0 4785
Tu (*)=>F, =435+ 025 0
TL\I(**)=>Fu”=384+%~O’375 0 4785

VayvéiK=1,5tac6F, =478,5
S dung phép n0i suy ta ciing tinh dugc R; va S;

K | R, Sy R; S; R4 S.

Cépd | Capi Cépd |Capi Capd | Capi

2,5 |-0,169 | 251 1067 |-1,414 | 1474 | 251 0,723 | 315 407

3 -0,171 256 1065 |-1,671 | 1736 | 256 0,714 | 325 424

1,5 |-0,165 | 241 1071 |-0,9 962 241 0,741 | 295 375

DO roi trén mat phang hitu ich:
] 48.2.5100.0,37

— &'th Fu S4d —

1000. ab 1000.1,3.24.15

N.F. .
NF g 4825100006 40,
E, 1000. b= 1000.13.24.15 (Lx)
=> E4 = E4d + E4i = 274,97 (LX)
DO roi trén tudng

y 0,741.478,5 295 251,43 (Lx)

48.2.5100.0,37

_ = 0947875 962 205.63

3% 1000.1.3.24.15 (Lx)
B 48.2.5100006 <2 L)

1000.1,3.24.15
=> E3 :Egd + E3i = 220,76 (LX)
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b0 roi 1én tran:
o 4825100037
147 1000.1,3.24.15°
48.2.5100.0,06
= 2 1071 67.23
Eii = 1000.13.24.15 (Lx)

=>E, = 129,194 (Lx)

0,165.478,5 241 62,71 (Lx)

2. Ki€m tra cdc tiéu chudn
+) D6 r0i yéu cau:

E 30 27497 1609, 83% 10% Dat tiéu chudn
+) Ki€m tra tinh tién nghi
E, 22076 Dt tio chud
E, 27497 ] at tieu chuan
+) b0 tuong phan gilta bd dén va tran
A . 2 E  0,5.129,94
PO chéi cllatran:  Lyg = —— 14 20,69 (Cd/m?)
p 1 75°
Theo huOng ngang: L 75" = %
bk
Trong do :
LIS 4525100 0 gy
1000 1000

S=a.b.cos75° + a.c.sin75°
=1,7.0,6.cos75° + 1,7.0,25.sin75° = 0,675

459 2
M 680 (Cd\
L 75 0.675 (Cd\m~)
680 .
=>r= 32,57 50 éu ca
>r 20.69 bat yéu cau
Theo hudng doc:
I 75%). 30.2.5100
= 376
L S, 1000 (Cd)
S = a.b.cos75° + b.c.sin75° = 0,41
306
= © = = 746,34 (Cd\m’
> L 75 041 (Cd\m~)
746,34 .
=>r= - 36 50 &u Ca
>r 20,68 bat yéu cau

Nhu vay véi s6 bd den 1 48 b0, mbi b0 2 béng thi ddm bdo dO dong
déu 4dnh s4ang va dU d0 sing.
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*)Ludi phan b cic b0 deén trén tran

b

to’

T i Pl Pl I Pl I Iy Pl T s T s i
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Py i iy {0 LN P P P, PR P ] w1
—9—9—0—0 09009 90 0 0 9
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Khi E,. = 300Lx thi bat cdc béng mau den
KHi E,. = 500Lx thi bat tat cd cic béng.

Danh sach sinh viéen nhom 1

Nguyén Ngoc Hing
Lé Vian Hung
Nguyén Trong Hung
Tran Viét Hung
binh Bat HuOng
Chu Vin Khoa

HO Vin Lam

Bui Ding LOc

. Pham Viét Long

O Tran Doan Long

"\0?’0.\‘.O\EJ‘:PE*’!\).H
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