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TOM TAT

Hién nay, chiéu sang hiéu qua va tiét kiém dang dwoc ngay cang cé nhiéu nganh trong xa héi quan tam. Dé tiét
kiém dién nang co rat nhiéu cac giai phap khac nhau. Nghién ctru nay dwoc thwe hién dwa trén danh gia hién trang
hé théng chiéu sang trong cac phong hoc gidng duwdng clia Hoc vien Nong nghiép Viét Nam, tir d6 dwa ra cac gidi
phap thiét ké chiéu sang hiéu qua, tiét kiém cho phong hoc trong Hoc vién va lwa chon phwong an ti wu.

T khéa: Chiéu sang hiéu qua, giang dwdng, phong hoc, tiét kiém.

Assessment and Choices Efficient, Saving Lighting Solution
for Classroom in Vietnam National University of Agriculture

ABSTRACT

At present, effective lighting and energy saving are of great concern by society. There are many methods to
save electrical energy. This study assessed the current state of the lighting system in the class rooms and the
auditorium of the Viet Nam National University of Agriculture and proposed solutions for efficient lighting system,

saving energy and selection of optimal scheme.

Keywords: Classrooms, efficient lighting, lecture halls, LED, saving electricity.

1. DAT VAN DE

Hién nay, vaAn dé thiét ké chiéu sang hiéu
qua va tiét kiém dang rat dugc nhiéu nganh,
nhiéu ngudi quan tam. Tai hoi thao “Tiét kiém
nang lugng gin v6i kinh t& xanh trong nganh
chiéu sang” do phong Thuong mai va Coéng
nghiép Viét Nam (VCCI) phéi hgp véi Ban Kinh
t& Trung uong, Bé6 Cong Thuong t6 chiic ngay
22/4/2015 tai Ha N1, 6ng Dang Huy Pong — Pho
trudng Ban Kinh t& Trung uong, Thi trudng Bo
K& hoach va Dau tu cho biét “Theo s6 liéu thong
ké hién nay, dién ning tiéu thu cho chiéu sang
chi€m 35% t6ng dién ning tiéu thu cta ca nudec
.. Viéc st dung thiét bi chiu sang gidm 30%
lugng dién ning tiéu thu thi véi cong suat dién
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hién nay vao khoang 33964 MW, Viét Nam sé
giam dudc 3566 MW, bang 3,5 14n cong sudt cia
Nha may Nhiét dién Pha Lai”.

Hién nay, téng s6 dén huynh quang dugc st
dung trong cac gidng dudng cua Hoc vién 1a
2.570 béng T10 va T8, mdi béng cé cong suat
40W, dai 1,2m dung chén luu sit tit cong sudt
8W (Nguyén Thi Duyén va cong su, 2013). Do
d6, tong dién ning tiéu thu cho chiéu sang trong
1 gid 1a 123,36 kWh. Thdi gian thip sdng 1 ngay
ti (12 - 14 gid). Vay trong mot thang, dién nang
tiéu thu riéng cho chiéu sang ctia Hoc vién kha
16n, khoang 45.000 dén 50.000 kWh.

Ngoai ra, viéc bd tri dén sat tran, gan véi
quat tran gay béng xudng ban hoc (Hinh 1a),
hoic viéc bd tri dén phu thudc vao thanh dam



ngang trén trdn tao sang khong déu trong
khong gian phong va trén mat ban (Hinh 1b),
hodc viéc bd tri dén theo nhiéu huéng khac
nhau tao ra nhiéu huéng chiéu sang khéng dong
nhat (Hinh 1c) hay viéc bd tri dén ngang véi
huéng nhin 1én bang gay chéi mét cho sinh vién
khi theo dé1 bai (Hinh 1b, d).

Tuy rang hé thong dén T10 dang dan dudc
thay thé bang dén T8 tiét kiém dién hon nhung
ban chat van 1a dén huynh quang chta thuy
ngan nén day dudc coi la ngudn sang khong
théan thién véi méi trudng.

Véi nhiing 1y do trén, van dé chiéu sang hiéu
qua va tiét kiém & giang duong ctia Hoc vién rat
can dugc quan tAm ding miic.

2. POI TUONG VA PHUONG PHAP

2.1. D6i tugng nghién ctiu

- Hé thong chidu sang hién tai § cac gidng
duong trong Hoc vién.

(a) Hé thdng dén giang duwong A104
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- Mbt s6 loai dén dung cho 16p hoc cho hiéu
qua sang cao hién nay nhu: dén huynh quang
T5, dén LED tuyp, dén LED panel.

2.2. Phuong phap nghién cttu

Két hgp nghién ciiu 1y thuyét va nghién ciiu
thuc nghiém, thiua k& cac két qud nghién ctu
trién khai va cac thanh tuu khoa hoc céng nghé
trong lya chon gidi phap chiéu sang hiéu qua,
tiét kiém cho phong hoc trong Hoc vién.

Kiém tra diac diém, do dac v6i hé thong
chiéu sang hién tai trén mdi giang duong. Tim
hiéu hiéu qua chiéu sang cua mot s6 loai dén
dung cho phong hoc. Tim hiéu qua trinh hoc cta
sinh vién va giang day cua giang vién trén 16p
hoc. Dung phan mém Dialux 4.12 thiét k& hé
thong chiéu sang té1 uu nhat va tiét kiém dién
nh4t c¢6 thé. Pua ra cac phuong an thiét k& va
lya chon phuong an chidu sang hiéu qua, tiét
kiém cho phong hoc trong Hoc vién.

(c) Hé théng dén gidng dwéng C106

(d) Hé théng dén giang duwdng CD106

Hinh 1. Hé théng dén hién tai cha mét s6 giang duong
trong Hoc vién Nong nghiép Viét Nam
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Danh gia hién trang va lwa chon gidi phap chiéu sang hiéu qua, tiét kiém cho phong hoc trong Hoc vién Néng nghiép

Viét Nam

3. KET QUA VA THAO LUAN

3.1. Tiéu chuin danh gia hé théng chiéu
sang phong hoc theo TCVN 7114:2008

- D6 roi E,; (lux): E, = 500 Lux (Tai mat
bang va mit ban)

- Pam bao anh sang chiéu dong déu, khong
gy bong trén toan bd phan dién tich ban hoc
sinh khéng duéi 0,7 (néu xét d&én khu vuc khong
lam viéc (phia buc gidng) khong duéi 0,5).

- Ngudn sang phai ddm bao: Hiéu qua sang
H (Im/W) cao; Dudng cong phan bd cudng do
sang thudc loai hén hgp; Chi s6 mau t6i thiéu
Ra = 80; Nhiét d6 mau T = 3500 + 6500 (°K);
Tubi tho cang cao cang tot; khong nhadp nhay
anh hudng dén thi luc ctia sinh vién, than thién
v6i moi truong, hé théng cap dién cho cic dén
phai hop 1y khi st dung.

3.2. Panh gia hé théng chiéu sang cua cac
giang dudng

Thuc hién do dac bang thiét bi Digital Light
Meter 6 cac giang dudng, két qua sau khi xi 1y
dugc ghi trong bang 1.

S6 liéu thong ké tai bang 1 cho thay:

So v6i tiéu chudn, d6 roi ¢ cac giang duong
déu rat thap, khong dat chuén.

Tai mot s6 gidang duong: T01, A101, A102,
A104, C103, C106, B104, TY01, NHO1 d6 déng
déu vé anh sang E_./E_ .. dam bdo theo tiéu
chuén, cac giang dudng con lai khéng dam bao
do anh hudng ctiia cac thanh didm ngang trén
tran nha hay vi tri quat.

Dic diém vé ngudn sang: Trong céc dén
nay c6é nhiéu thiy ngan, chiu tén that trén chin
Iuu dién tu.

Bang 1. Bang d6 roi do dugc & cac giang dudong cuia Hoc vién®”

Tén giang duwong Ebang, LUX Ei, Lux Emax, LUX Enmin, LUX Enmin/Emax
CDO 127 146 162 89 0,55
CDo1 101 125 148 69 0,47
CDO05 153 149 178 95 0,53
TO1 45 71 79 59 0,75
TRO1 121 147 157 52 0,33
TRO2 101 155 166 56 0,34
TR06 132 152 162 51 0,31
ND101 196 315 326 212 0,65
ND308 150 205 223 142 0,64
A101 115 155 161 120 0,75
A102 152 152 162 141 0,87
A104 133 163 171 141 0,82
C103 109 149 157 119 0,76
C104 158 238 271 156 0,58
C106 156 158 166 143 0,86
B104 45 62 67 47 0,70
B201 145 163 187 121 0,65
TYO1 121 126 132 110 0,83
CN202 157 168 195 124 0,64
CN311 143 158 174 114 0,66
NHO1 125 121 143 107 0,75

Ghi chii: (*): D6 léch dién ap ciia ludi dién trong Hoc vién nim trong giéi han cho phép (Nguyén Thi Duyén va cong su, 2013)
nén néu cé su dao dong dién 4p thi Iugng dnh sang dén huynh quang phat ra sé thay doi khong dang ké
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Do cac dén déu c6 chiéu dai 1,2m nén vé
nguyén tic dé tranh gay chéi, nhiic mit dén ngudi
hoc khi quan sat trén bang, cac dén phai duge dit
doc theo huéng nhin va trén tran nha. Nhung hién
nay, da s6 cic giang duong déu dit dén ngang
ho#c hén hop cd ngang ca doc va dit trén tuong,
chi c6 mot s6 it giang dudng d#t doc hoan toan
nhu: giang dudng A101, giang dusng C103.

Chiéu cao treo dén: Con kha cao. Diéu nay
lam lugng a4nh sang xudéng mit ban it, do roi
nhd, s6 lugng béng tiang, chua kinh t& va tiét
kiém dién.

Vi nhiing van dé trén, hé thong chiéu sang
tai cac giang dudng trong Hoc vién can dudc cai
tao, thiét ké lai.

3.3. Cac giai phap cho hé théng chiéu sang

3.3.1. Chon céng cu thiét ké

St dung phan mém Dialux 4.12 dé thiét ké&
hé théng chidu sang cua giang dudng.Tuy nhién,
dé kiém tra tinh chinh xac két qua thiét k& caa
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phan mém, nghién ctiu da chon phong thuc tap
stia chita cia B6 mén Hé théng dién, khoa Co -
Dién dé thiét k& va 14p dat thd. Sau d6, dung
thiét bi Digital Light Meter dé do d6 roi tai mot
s6 vi tri c6 toa d6 tuong ting nhu trong phan
mém dua ra. K&t qua ghi lai trong bang 2 va
bang 3.

Két qua bang 2 va 3 cho thay:

D06 roi do duge trén thuc t& va 1y thuyét 1a gan
tuong duong nhau. C6 diém sang hon, nhiing diém
d6 thudng gan cta chinh hoic ctia s§ khe cta
khéng kin, anh sang tu nhién van lot vao.

Nhu vay su sai léch vé dé roi nhan dugc trén
bé mat ban hoc theo thiét k& bing phin mém
Dialux 1a chap nhan dudc va chon phan mém nay
dé thiét ké chiéu sang cho giang dudng.

3.3.2. Thiét ké chiéu sang cho gidng duong

Theo quan sat, cac gidng dudng hién tai caa
Hoc vién déu st dung quat tran. Do d6, c6 3
phuong an:

Bang 2. Gia tri do roi theo thi&t ké&

E, Lux 0,5 11 1,7 2,3 2,9 3,5 4,1 4,7 53 59
6,48 368 396 418 442 452 451 441 431 396 368
5,63 432 470 504 522 530 530 521 504 470 432
4,78 474 512 552 572 580 579 572 551 512 474
3,93 490 529 569 591 599 599 581 569 529 490
3,08 466 531 571 593 601 601 593 571 531 492
2,23 484 523 564 585 593 593 585 564 523 484
1,38 444 483 518 537 546 545 537 518 483 444
0,53 401 429 463 479 487 487 479 463 429 400

Bang 3. Gia tri dd roi thuc t€ do dugc

E, Lux 0,5 11 1,7 2,3 2,9 3,5 4,1 4,7 53 59
6,48 371 401 421 437 453 452 434 425 388 387
5,63 434 475 507 521 535 536 521 501 478 438
4,78 472 515 553 576 586 578 572 554 522 476
3,93 485 526 565 589 595 590 585 574 538 498
3,08 462 527 570 591 591 592 599 573 538 493
2,23 485 521 566 587 589 592 598 561 527 481
1,38 445 485 519 539 548 544 536 516 485 448
0,53 403 432 464 473 478 485 476 461 432 409
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Danh gia hién trang va lwa chon gidi phap chiéu sang hiéu qua, tiét kiém cho phong hoc trong Hoc vién Néng nghiép

Viét Nam

- Phuong an 1: Cai tao hé théng chiéu sang
hién tai bang cach st dung bd dén chuyén dung
cho chiéu sang hoc dudng hodc thay hét cac
béng T10, T8 hién nay bing bd do6i béng T5,
dam bao di anh sang theo TCVN 7114: 2008.

- Phuong an 2: Giii nguyén dic diém tran,
vi tri quat, thay méi hoan toan hé théng
chiéu sang.

- Phuong 4n 3: Thiét k&€ mdi hoan toan
trong d6 c6 ca thay d6i dic diém hé théng quat
va tran.

Dé don gian, cac phuong an thiét k& hé
thong méi s& dugc a4p dung véi gidng dudng
CDO06. Cac gidng duong khac cach lam tuong tu.

Dii liéu can c6:

- Kich thuéc phong: dai x rong x cao = 10 x
9x4m

- Ctia s6: rong x cao = 1,8 x 2,1m va cach
san 1,0m

[N
O

- Ctia chinh: rong x cao = 1,4 x 3 (ké c
kinh & trén cao 0,5m)

- Ban: Méi ban cao 0,73m, dai 1,2m, rong
0,4m. Cac ban hoc tap trung phia duéi 16p, cach
bang 2,5m.

Cac gia thiét khi thiét ké:

- Khong c6 anh sang tu nhién vi con hoc téi

- Pic diém cuaa tran, tudng va nén cac giang
duong déu gan giong nhau nén 14y: 0,7/0,5/0,3

a. Phuong an 1 (PA1)

Dung phin mém Dialux 4.12 thiét k& véi
hai trudng hgp: Truong hgp 1 (Hinh 2) st dung
bo dén chuyén dung cho 16p hoc FS 40/36x2

a. B6 den FS 40/36x2 CM1 cho 16p hoc

CM1 va FS 40/36x1 CM1*EH ctaa Céng ty C8
phan béng dén phich nudc Rang Dong, 2014 véi
quang thong lan lugt 1a 6200lm va 3100lm;
Truong hop 2 st dung bo ddi dén huynh quang
T5 ctia Osrams c6 quang théng 2x2700lm. Ca
hai trudng hop trén, bé dén déu dudc treo cach
tran 0,65m (quat tran cach tran 0,45m).

Bing phan mém Dialux, két qua thiét ké
dugc mo ta trén hinh 3 va hinh 4.

Nhin cach b6 tri dén trong 2 truong hop
trén, nhan thay trudng hop tht hai dé anh sang
duge déng déu khip phong, dén phai bé tri vao
nhiing vi tri trung véi vi tri cia quat tran nén
trong phuong an nay chi nén st dung b dén FS
40/36x2 CM1 ctia Rang Doéng.

b. Phuong an 2 (PA2)

Dung bd dén panel D P01 15x120/28W-
1750lm (Hinh 5a) hodc dén led Tube 01
120/22W-2200lm (Hinh 5b) ctia Coéng ty C6
phan béng dén phich nuéc Rang Déng, 2014.
DPén treo cach tran 0,65m. Két qua thiét k& nhu
trong hinh 6 va hinh 7.

Nhan xét:

Vé d6 roi: St dung bo doi dén Led Tube 01
120/22W cho két qua sang hon.

Vé tiéu thu ning lugng: Hé théng st dung
bo déi dén Led Tube 01 120/22W dung hét S880W
it hon so véi hé théng dung dén D P01 15 x
120/28W hét 1176W.

Vé vi tri dén so véi quat: dén D P01 15 x
120/28W bi vudng khi quat quay.

Nhu vay, chon thiét k& véi 36 bo ddi béng
dén Led Tube 01 120/22W 1a hgp 1y.

b. B6 dén FS 40/36x1 CM1*EH cho bang

Hinh 2. B§ dén chiéu sang hiéu qua cho 16p hoc dung dén T8
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( DIALux Light Wizard = 1
Calculation and Results -
Here you can calculate various vaniations and check the results. r‘b‘
]
Lumiriaire: 420 ] Isolux Lines
2 (® Automatic
Dimensions {Lx Bx H): 0.150x 1.200x 0.014 m ) Free Choice
Calculation Parameters
New: be
Planned Em: 500 |
Em from 523 be
Horizontal amangement
ML == 0.07 021 049 063 077 091 | 1.05 120 | 1.34 | 148 H
g 157 m |0.83 o 992 | 21 328 323 344 345 362 366 360 362 332
977 | 325 336 333 355 361 75 375 373 75 406
961 | 326 334 340 357 363 378 382 335 402 415
Vertical amangement 945 314 342 380 363 375 390 334 411 414 429
Number % % 930 | 357 367 75 354 402 418 423 438 447 454
914 | 2£2 372 382 402 410 426 43 447 450 463
4 225 m 113 m S
898 | 280 385 40 423 43 450 455 47 475 485 M
£ —— B
Arangement parameters
Eav [Ix] Emin [Ix] Emax [Ix] | Emin / Eav |Emin / Emax
Luminzire 0 [v] 542 320 g62 0.59 n.48
[ <Back [f Net: | [ Cancel ]

Hinh 3. B6 tri bo dén FS 40/36x2 CM1 ctiia Rang Dong trong phong CD06

8 DIALux Light Wizard x|

Calculation and Results +

Here you can calculate varous variations and check the results. . i

light.
Luminire: IRANG DONG LT 01001 RD LED TUBE O 7 o 420L —Isro-ELm Lines
] + Automatic
Dimensions (Lx Bx H): 0.026x 1.200x 0.025m / = T " Free Choice
430 8307 630 B

- Calculation P: _—

culation &30/ \an 430 New: [0.00 "

Planned Em: IEEE bk Suggestion | 4 £50
49:60 i "-\33\ N Paste |
830
Em from Iﬂ' bx &30 420 Delete
Y { 4'

Y m—
580 i
430 L:@o\fzeo ma
= Walues as Standard
L_“—MH____FM-—_"'_ ——I
— Horizortal amangement il 2
Mumber C=3=1 -
007 | 0.21 | 035 | 049 | 063 | 0.77 | 091 | 1.05 | 1.20 | 1.34 | 1.48
3 Iw 13 - |1 57 o 992 | 32 345 340 348 n 378 352 357 333 335 427
977 | 346 354 345 353 377 385 335 405 4M 404 436
961 | 336 345 236 247 373 382 397 404 423 428 44D
[~ Vertical amangsment 945 | 321 351 344 355 382 332 407 £13 433 436 450
Mumber % % 930 | 367 375 372 384 41 4232 435 446 462 466 478
373 185 379 g 419 | 430 | 447 | 455 470 474 487
5 [1&0 m [0s0 m R 373 | 385 | 3 | W1 | 49 | 8
898 | 28 357 KL ]| 404 432 444 462 470 487 451 50

~ Arangement parameters
Eav [x] | Emin[ix] | Emax [ix] | Emin / Eav |Emin / Emax
a2k LTE

Luminairs o= Centre up | 550 3 578 061 050 Calculate |

< Back Cancel |

Hinh 4. B6 tri bo d6i dén huynh quang T5 ctia Osram trong phong CD06
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Danh gia hién trang va lwa chon giai phap chiéu sang hiéu qua, tiét kiém cho phong hoc trong Hoc vién Néng nghiép
Viét Nam

a. bén D P01 15x120/28W b. Bén Tube 01 120/22W

Hinh 5. Hinh dang dén theo phuong an 2

& DIALux Light Wizard =
Caloulation and Results o
Here you can calculats various varistions and check the resuts -
light.
Lumingire: Isoluoe Lines
(& Automatic
Dimensions (Lx Bx Hj: 0.150x 1.200x 0.014m O Free Choice
Caloulation Parameters
bew: b
Planned Em 500 | ke
Emfrom 155 |k
] . / 480
\—4&:f0SDT 420 é
Horizontal amangement E= G s
Hurber =] .42 () 1.55 | 1.83 | 2.11 | 2.39 295 [~
5 157 o lom o 9.84 01 33 /e a8 390 400
9.53 30 Il oA M Al
922 | 326 326 401 416 | 424 | 435
Vertical amangement so1| 3 0 20 | an | e | 5%
Number % % g9 | M1 0 445 | 459 468 479
g28 | 5 7 459 43 435
= - Tee .
. % g " 787 | M2 3 473 4@ 498 510 ]
< m ]
Arangement parameters
Eav[x] | Emin[x] | Emax [x] Emin/ Eav Emin / Emax
b o [v] 481 29 591 0.2 0
[LsBack et ] [ Cancal ]

Hinh 6. B6 tri dén panel D P01 15x120/28W trong phong CD06

r ¢
—= DIALux Light Wizard =

Calculation and Results .
Here you can calculate various variations and check the results

Lumingire Isolux Lines
(® Automatic
Dimensions {Lx Bx H): 0.026x 1.200x 0.025 m (@Em=Eres
Calculation Parameters
New: '3

Plarined Em: 500 |k i X i

Em from 534 be

Horizontal amangement

e ==1 007 | 021 | 035 049 063 077 091 134 | 148 [~]
5 200 m  [100 . 945 | 280 387 3 2 2 134 460 =
930 40 47 4 4 4 72 44
9.14 414 422 4 4 4 475 439
Vertical amangsment T RCRRCRE - . —
hizzr % % 883 432 40 43 502 528
435 a1 g 528 558
4 225 P ERE m g 2 3
852 | 43¢ a0 482 524 556

P ——

Eav [ix] Emin [ix] Emax [Iix] | Emin / Eav Emin / Emax
723

== o[+ 600 3 0.2 051

Arangemert paramsters

[T e Cancel_|

Hinh 7. B6 tri dén tuyp led Tube 01 120/22W trong phong CD06
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¢. Phuong an 3 (PA3)

Theo phudng an nay, dung cac dén panel
lap chim trong trin cao 3m so v6i san nha. Cac
dén panel D P01 30x120/560W-4400lm, D PO1
30x30/14W-1050lm va D PO1 30x60/28W-
2000lm duge lua chon (Hinh 8) ctia Céng ty C6
phan béng dén phich nuéc Rang DPéng, 2014.
Két qua thiét k& vé6i tiing loai dén dude thé hién
trén hinh 9, hinh 10 va hinh 11.

Nhan xét:

Vé d6 roi: Dén D P01 30 x 120/50W cho két
qua sang nhat.

Vé dién nang tiéu thu: Dén D P01 30 x
120/50W ciing cho tng luong dién ning tiéu thu it
nhat 1a 750W, so v6i 980W cta dén D P01 30 x
60/28W va 1008W cua dén D P01 30 x 30/14W.

V61 phuong an 3, chon dén D P01 30 x
120/50W cho hé théng chiéu sang phong CD06
1a hgp 1y.

d. So sanh tinh kinh té cac phuong 4n
Gia thiét, phan day dan, cong tic, hé thong
treo dén, cong ldp dit,.. tuong duong nhau chi

”

a. bén D P01 30x120/50W

b. bén D P01 30x60/28W

Nguyé&n Thi Huyén Thanh

so sanh vé von dau tu cho bd dén sao cho tén
hao dién ning it, tiét kiém tién dién. Thoi gian
xét so sanh 14y bing tudi tho ctia dén c6 tudi tho
16n nhat, xét véi thoi gian 1a 24.000 gic. Gia
thanh ngudn sang dudc 1ay tit bang bao gia cua
Rang Pong (Céng ty C6 phan béng dén phich
nuéc Rang Dong, 2014).

Nhan xét:

Nhu vay, xét vé tinh kinh t&, da PAl vén
dau tu it nhung trong qua trinh st dung tiéu
tén nhiéu dién niang nén kém kinh t& nhat. PA3
can von dau tu kha nhiéu, mic du day la
phuong an tiét kiém dién ning nhat trong qua
trinh st dung nhung vin khong bu dudc vén
diu tu ban dau. Hon niia, theo phuong an, con
phai thay toan b quat tran biang quat tudng
(chua dude tinh & day (mic du s nay c6 thé két
hop véi dén dé thanh 1y)). PA2 1a phuong an
hiéu qua nhat néu xét vé mit kinh t&. Ngoai ra,
khong théan
thién v6i méi trudng, 1lam hé s6 cos ¢ 1uéi kéo

PA1 dung dén huynh quang,

xuéng thap.

~y

c. bén D P01 30x30/14W

Hinh 8. Hinh dang thuc ctia dén led panel cia Rang Dong

s varistions and check the results.

m [100 m 984 | 29
953 | 2
922 ¥
891 2

3 300 m 0 m

828 | ¢

<

Luminairs %0 [v

787 &5 a1 am s

Eavx] | Emin[x] | Emax [ix] | Emin / Eav Emin / Emax
521 29 658 057 045

Hinh 9. Hé thong chiéu sang véi dén panel D P01 30x120/50W
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" DIALux Light Wizard x
Calculation and Resuits &
Here you can calouiate various varations and chedk the resuls -
light.
P Isolux Lines
® Automatic
Dimensions (L B H): 0.300x 0600x 0.014m O Free Choice
Calculation Parameters
New: [3

Planned Em: 500 |k

Emfrom 507 | i

Horizontal amangemert

Nombr == 014|042 070 098 127 155 1.83 211 239|267 295 [»
7 143 o (o7t @ 984 % 3 02 z § a7 E

Vattical amangement

1.80 m  [0%0 m

Arangement parameters
Eav[x] | Emin[x] | Emax[ix] | Emin / Eav Emin / Emax

TR o [y 528 313

Hinh 10. B6 tri dén D P01 30x60/28W trong phong CD06

Calculation and Results

Hers you can caleulate various variations and check the resuits 5
light.
. Isolc Lines
® Automatic
Dimensions (Lx Bx H): 0.300x 0.300x 0.014m O Free Choice
Calcuiation Parameters
Hew: &

Plarned Em 500 |k

Emfrom 545 |k

Horizontal amangement

Nommber =t N =
125 m 063 m

B

042 070 098 | 127] 155 1.83 211 239 | 267 235
7 2 276

~
437 3

Vettical amangement

we B3

1.00 m [050 m

i ] [
Arangement parameters
Eav [Ix] Emin [Ix] Emax [Ix] Emin / Eav Emin / Emax
344 683 060 050

i % 5] B

Hinh 11. B6 tri dén D P01 30x30/28W trong phong CD06

Bang 4. Bang so sanh kinh t& 3 phuong an

Tiéu chi so sanh Cong thire tinh Pon vi PAl PA2 PA3
Sé lwgng NS 1) Ngudn sang 24 20 15
Sé lwong béng dén/1NS ) Béng 2 2 1
S lwgng chén Iwu can dung/1 NS ®) Chén lwu 2 0 0
Cong suét tiéu thy cta 1 bong @) w 36 22 50
Caéng suét tiéu thu ctia 1 chén lwu (5) w 7 0 0
Cong suét tiéu thu ctia NS (6)=(2)*(4)+(3)*(5) w 86 44 50
Téng cong suét tiéu thu clia phong (7)=(6)*(1) w 2.064 880 750
Xét trong 24000 gio 8) Gio 24.000 24.000 24.000
Téng dién nang tiéu thy trong 24000 gi®y (9)= (7)*(8)/2000 kWh 49.536 21.120 18.000
Tién dién trung binh cho 1kWh (10) Péng 2.000 2.000 2.000
Téng tién dién phai tra trong 24.000 gid (11) = (9)*(10) 10° DPéng 99.072 42.240 36.000
Gia mua bd dén dung trong 24000 gi& (12) 10° Bdng 13.974,4 14.300 57.750
Téng chi phi sau 24.000 gi® s&v dung (13=(11)yH12) 10°Pdng 113.046,4 56.540 93.750
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3.3.3. Thiét ké mach dién cho hé théng
chiéu sang

Dé dam bao tiéu chi tiét kiém dién cho hé
thong chiéu sang, st dung ding ngudn sang can
thiét. Khuyén céo nén ap dung nguyén tic sau:

- Méc du dén dat theo chiéu doc véi huéng
nhin nhung 2 dén gin bang (phia trudc bang)
cAn phai xoay ngang lai va dung hé théng thanh
treo xudng mot doan khoang 0,7 — 0,8m va cho
dén nghiéng huéng thing vao bang dé dam bao
do roi trén bang dat 500 lux.

- Nhiing dén & day sat ngoai, gin cta s6, di
dudng day cadp dién riéng, dé trusng hop néu
troi sang c6 thé tit bét nhiing dén & phia doé.

- Pén 6 phia trén gan man chiéu di mot
duong day riéng vi khi gido vién mudn giidng

1125 2250
3

2x1,5) mm?

cT3 x cT4

| cT3 A=)

x..

NGUON

2250 2250
P

cu/eve
2x1,5) mm?
CT3 cT4

>
—=
o
>4
| 2000

|

frs
x x a

[T] Cufpvc cufpvc

2x1,5) mm? 2x1,5) mm?

sasaspil_LLICT2 CT1 CT1 12

Nguyé&n Thi Huyén Thanh

bing projector, c¢6 thé riéng tit dén & phia d6 dé
dd gy choi, nhiic mét cho ngudi hoc.

- Cac cong téc dén chung mot cau dao.

- Tiét dién day dan, aptomat dudc tinh toan
theo diéu kién dét néng.

Két qua dugc tinh véi PA2 1am vi du dudgc
thé hién trén hinh 12, hinh 13 va hinh 14.

4. KET LUAN

So v6i TCVN 7114:2008, gan nhu t4t ca cac
giang dudng ctia Hoc vién Néng nghiép Viét
Nam khéng du d6 sang, giang dudng con thiéu
sang rit nhiéu. Cac béng dén dang dudc su
dung déu khéng than thién véi moéi trudng do
chtia thiy ngan, cling nhu khong dam bio tiéu
chi tiét kiém dién do st dung chéan luu dién tu.

1125
> 4

cu/pvc CT6
2x1,5) mm?
cT5

1000
—

T
=
4
=
2000

)
5
(=)

| 2000

2000

100

Hinh 12. So d6 mit bang di diy hé thong dén phong CD06 (PA2)

2250 |

2250 | 1125

1125 |
1

400

'
I
Y

Hinh 13. So d6 mit cit ngang hé thong dén phong CD06 (PA2)
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Hinh 14. So dé6 mot sgi cap dién cho hé théng dén phong CD06

Nhém nghién cttu da quan sat, do dac va
chon mot giang dudng dién hinh 1a CD06 dé dua
ra 3 phuong an cai tao, thiét k& hé théng chiéu
sang m6i nhd phan mém Dialux 4.12 va dén ctua
Rang Dong. Tuy PAlchi phi it nh4t va tan dung
duge s6 dén T8, T10 hién c6 nhung do tiéu thu
nhiéu dién ning nén khéng dude ap dung. PA3
dam bio hé théng anh sang hiéu qua va my
quan nhung véi chi phi ban dau kha 1én, chi phi
tiét kiém dién mang lai khéng bu duge. Tuy
nhién nhin téng thé ca hé théng luéi dién Viét
Nam, day 14 phuong an kha thi. Dtng vé phia
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ngudi tiéu dung la Hoc vién Nong nghiép Viét
Nam, PA2 14 kha thi nhat, mac di vé mit my§
quan khéng dep bing PA3. Bén canh d6, viéc
nghién ctiu k¥ dic diém, nhu cau lam viéc trong
gidng dudng ciing gitp viéc thiét k& cung cap
dién hogp 1y va tiét kiém dién ning st dung cho
Hoc vién.

TAI LIEU THAM KHAO

B6 Khoa hoc va Coéng nghé (2008). TCVN 7114-
1:2008 Ecg6ndmi. Chiéu sang noi lam viéc - Phan
1: Trong nha.



Cong ty C6 phan bong dén phich nuéc Rang Dong
(2014). Bao gia san pham chiéu sing Rang Pong.

Cong ty C6 phan bong dén phich nudc Rang Dong
(2014). Cac san pham chiéu sang:
http://www.rangdongvn.com/vi/san-pham/thiet-bi-
chieu-sang/bo-den/den-chieu-sang-lop-hoc-id-
12705.aspx;
http://www.rangdongvn.com/vi/san-pham/thiet-bi-
chieu-sang/bo-den/den-chieu-sang-lop-hoc-id-
12709.aspx
http://www.rangdongvn.com/vi/san-pham/den-
chieu-sang-led/den-led-panel/den-led-panel-28w-
id-12582.aspx

http://www.rangdongvn.com/vi/san-pham/den-
chieu-sang-led/den-bo-den-tube-led/bong-den-led-
tube-dau-den-xoay-id-13012.aspx

http://www.rangdongvn.com/vi/san-pham/den-
chieu-sang-led/den-led-panel/den-led-panel-50w-
id-12585.aspx
http://www.rangdongvn.com/vi/san-pham/den-

chieu-sang-led/den-led-panel/den-led-panel-14w-
id-12583.aspx

Nguy&n Thi Huyén Thanh

http://www.rangdongvn.com/vi/san-pham/den-
chieu-sang-led/den-led-panel/den-led-panel-id-
2989.aspx

Nguyén Thi Duyén, Nguyén Quang Huy, Nguyén Ngoc
Kinh, Vii Hai Thuan, Pao Xuan Tién, Ngo Quang
Udc (2013). Panh gia, d¢ xuit cac giai phap tiét
kiém dién nang va bién phap nang cao hiéu qua
quan ly van hanh luéi dién trudong Pai hoc Nong
nghi¢p Ha Noi.

Nguyén Xuan Hiéu, nhém sinh vién nghién ciru khoa
hoc (2010). Nghién ctru va tng dung phan mém
Dialux thiét ké chiéu sing cho diy phong thi
nghiém khoa Co - Pién.

Tran Qudc Pang Khoa (2014). Chiéu sang cong cong —
Van dé& va giai phap, truy cap tai: http://ecc-
hcm.gov.vn/index.php/vi/news/Tin-Tuc/Chieu-
sang-cong-cong-van-de-va-giai-phap-281/, ngay:
26/11/2004

Vin phong tiét kiém nang luong Vneep (2014). Su
dung hiéu qua va tiét kiém dién d6i v6i chiéu sang,
http://ecchaiphong.gov.vn/Images/Documents/HE
%20THONG%20CHIEU%20SANG.pdf.

957


http://www.rangdongvn.com/vi/san-pham/thiet-bi-chieu-sang/bo-den/den-chieu-sang-lop-hoc-id-12709.aspx
http://www.rangdongvn.com/vi/san-pham/thiet-bi-chieu-sang/bo-den/den-chieu-sang-lop-hoc-id-12709.aspx
http://www.rangdongvn.com/vi/san-pham/thiet-bi-chieu-sang/bo-den/den-chieu-sang-lop-hoc-id-12709.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-led-panel/den-led-panel-28w-id-12582.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-led-panel/den-led-panel-28w-id-12582.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-led-panel/den-led-panel-28w-id-12582.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-bo-den-tube-led/bong-den-led-tube-dau-den-xoay-id-13012.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-bo-den-tube-led/bong-den-led-tube-dau-den-xoay-id-13012.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-bo-den-tube-led/bong-den-led-tube-dau-den-xoay-id-13012.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-led-panel/den-led-panel-50w-id-12585.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-led-panel/den-led-panel-50w-id-12585.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-led-panel/den-led-panel-50w-id-12585.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-led-panel/den-led-panel-14w-id-12583.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-led-panel/den-led-panel-14w-id-12583.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-led-panel/den-led-panel-14w-id-12583.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-led-panel/den-led-panel-id-12989.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-led-panel/den-led-panel-id-12989.aspx
http://www.rangdongvn.com/vi/san-pham/den-chieu-sang-led/den-led-panel/den-led-panel-id-12989.aspx
http://ecc-hcm.gov.vn/index.php/vi/news/Tin-Tuc/Chieu-sang-cong-cong-van-de-va-giai-phap-281/
http://ecc-hcm.gov.vn/index.php/vi/news/Tin-Tuc/Chieu-sang-cong-cong-van-de-va-giai-phap-281/
http://ecc-hcm.gov.vn/index.php/vi/news/Tin-Tuc/Chieu-sang-cong-cong-van-de-va-giai-phap-281/
http://ecchaiphong.gov.vn/Images/Documents/HE%20THONG%20CHIEU%20SANG.pdf
http://ecchaiphong.gov.vn/Images/Documents/HE%20THONG%20CHIEU%20SANG.pdf

