Downloaded from johe.umsha.ac.ir at 9:19 +0330 on Monday October 22nd 2018

% 2 16TV Olnis AFAY Sl ¥ ojlad o) 053 (sl bl owige aloea

293 dlo
J9loio 00 yiud Caw 398 Sl (Sl A g0 (wiy 2
Fks e Tl e e T s Oliga  sealS o
VWRYIFN s 5y oyl VAT el s g b
oS>

sk 4 ol CLsA oS ot (la sl 05 S sade 5 sl K o Lastls 5 K gles (S5 Sl ol iOaay w)
ol iass Gua 3,8 13 a5 350 Sl e olids, Alile b 3 oS ol els glasls das 3l cogllae i, el
sl Jgle 03,25 &:ﬂ;‘ﬂ)}lﬁdu\rﬁyéﬁ'dud}d IR

oarls 5 Ky sles ( (Sauist s ¢ Gl Gl 5 Ol G jeas 515l 3 3 ge 03,08 iy s Y aad (A addllas ol 53 fpm B,
e e WS Sl eslinad b ocaY o Slles iy, odd s S (@ Sesll edd oS leolSans Sl eslid L Lol K, e
3 eslizal b baewY ) kS Jiawe 38 (5,865 Hagner- S2 e g olSais 3 eslized b ol Saist s Olje 5 INS-DX-200
=5 5 &, 50 Gretag Macheth- Light Spex-3 Jus s 505155 5l olKaws

@ e ENY ENVTWK s SO glos 5 AW E V0T addlls 3550 slacsY K Jlos ald e sl 0L b laasly
Llazsl (g lalas Ml ST 5 Slige 5 Ky L pbacwY 3 edd (le Olaen Saiiz s 5 olids, ol oS sl ol g bl 005l
2 by Sds (PrageSe/+ ) Wil (ls pme M| ool 5 s slaedisle W5 slagwY by s Olpe (Puae™1/+0)
el 035 O W5 gl e s W5 glacsY

lls oY 5l 8 o algidn GlL L3 e GacY CoudS Sl i ms 035 4wy b Ga ol ol bl (6 S e
XY LXIOW 5 6 2o S alols 53 08 LXIIOW 50 ooy 5550 sl ol i 50k o5 obilsl 55 eslinal jims o5le
spdan S L s adse s eses gl el sl LOT Sl eslial s a3V Slamdle il el o35 (550 ¥ ekl

o)).:dt W)}.Lﬁ %ﬁ&gé.}éﬁ»})) gki;‘) 6Lﬂ) g&)ﬁum-u cg}_.)‘t.:r)) [GER W :Lﬁbj‘j-\?ls

Ol Oldes Gldas S5, wl.o Ll il poe Slidos S e sae (LLlg 2SIl (glad o Sl e dige 05,5 liils N
O plohen Olen (i3 o sle ol ¢ g getils Slidios 43aS soae (Sl o oy pmniign L) (21 (5 g2l (U stme s ) 0 Y
azizi.mahtab11@yahoo.com :J 5 =S oy

Ol s Olten (S p5le SR (el 2 Sl ((glad o bl wdige 05,8 SLolial X

.O\ﬂhd\kg&iﬁ}&)é)}hé}f}lﬁwid ;;{.)A&iﬁf@h)ﬁ a);‘ﬁjﬁwu)g.i



http://johe.umsha.ac.ir/article-1-48-fa.html

Downloaded from johe.umsha.ac.ir at 9:19 +0330 on Monday October 22nd 2018

©d30 slacwY 5 (Compact Fluorescent Lamps (CFL))
sloc¥ (p95 an B anS glacwY ojg el [A]arilo
250 45 AS o Gl 1) L5 300 (lidy, slaailse el
[ 5 ol el

CFL 5l oslitul ylg> (sloyeitS 35T 5 sl glaJlo o
e 4 Lol o lasbwl 5 ooz glgsl 5l ooliiwl 5 oo Jglae
OB OS B man G 50 el o8 SS9 Vb (lid) Dad
2 las; g (S S jold slacweY lie jo g 4Bl alél
sl LS SLEs 0 (sagee Bjlas 10 o g (rdge B)las yo
Ve flasols CFL a1 095

Span il Ar e 90> wbpannS GlacY (SVsb yee
(S S yald 5 (V0) bl SlaceY 4 s 7S (655
U5 00ms8,8 el (V) ogaz 5 0l (glacaY 4 ( AY)
laplss b ey ol [V- VA Flanle s s i 0,05
s oS g5 glylo 5 [V +]aslonbas e il 4o cakise
G cold; azl j0 g [V V] lea jo alS o g oS
[Yo]ssleass

(sl glace¥ Vo) Jlw 10 055 asdllas )0 pauly
Blad 1) calizee slaplss Ly os,id Cojsld 5 (slogo
95 2lBy, Dab (5 5 o (S 0 Sles i ]
Sad Gliae ol i b 0,8 anglie Sigela sl
SHbe b SrannS s aw 3 gt ¥ alols o olids,
DS FY 5 BVEY L ol Sl B YF XY sl b calise
Slogaz 3l it by (glaceY Ly, S el 035
[YA] el

Y iy B0l YT s ;5 055 aalllas o Gl
Ll ) SeSan oo ;o colaiul 090 00,08 Cu,eld
S0y s ol iy, s i G S e
GoY d g BransS ¥ N0l lacgeme (008 9 S, sleo
1 ot l o cilises gloonsjle 5 S,z olys b GLS leall
05 el CFL sloasy ols ol zmlis ola,l3 Lialel )50
Obey Dame 4 Gl g (80 598 ST 4 Gy b
L 5 loialios Lol o oolitadl (gl ol ol o oS
3 Dl ot s 2 55 iy 3 DS 85 LS sl
[Va]cw! cawal Sl ol

Sy How pasls as ol lis og 5 asllhae jo 4y
sl (Y ) ol 0353 TVY/Y Lamsgio yobo 4y 05 oS slaeal

b‘)&«a 9 6-\»:1.0.15/ VJ...«J /YA < B
Ng

doddo

on a azg il LS bese Gy llas ol (els
Ol 3l ekl )f5e Ly onliie (&S 5 (ooF (Sl (sloailio
limBy) Dund CeS (Sl slaadlie I baie ol
sles o T34 (IUMinannce) Socis s (illuminannce)
S, —d=5 a3l 4 (Color
Ll oL, =—ue (Color Rendition Index(CRI))

Temperature) X,

5o b cmnliie olidis, cpuel sl sateive slo ol giws
oo o oS LT did slajls Logas o Facs eslicul
0 iS o sl ol 0,5 dgamme ( olidy, Dol Lo J8las
A b Galol p S 5 (o5 a5 (Sl sloadlge
oS S, [7 0]l gl 15U LS 5 S e o
S S50 g sy, e y0 ol Dad 4 dily (o lidy,
Q] Sais )0 g SO Ao el (S5 gles 4 ol
CoiS mas (Shol HUley Jolss )5 slo S5 9 Sloogas
@ adly 50 el She Ll 0 Slas mhaw 5 (gl sloo e
oolai_ul é)L_AA &4) GLAQ 9 &_3) >_l.7u 5 ua}LM: )| G’L»...wg)
g go—dg el s Ll o, SCRI> #£0 Lo cqoian
S 00 S i Jalge )—i’.o g_g—i’ B éw WEPRS
&y 03055 0, sl yiols aiien (ol8 00,08 i j5l8
o=l oS ol (o) (s cany5ld slacwY 4 cod
bl (28,5 (1,8 51 Lab sl azyo 10 eaiiSo s Wl (>
IV LF N ]cal ol 3l aus o8game ;0 ;953
3 @i slala oo ;o 5L 0 50 (ol 5l Slodes isu
iy plie [£.0]00,5 so (pell (ogiae bl &5k
03, 28 s :)Qlé ‘5[ A RV, ’)3J‘é o Y

\yay f)\:nab' Al o)l.q...’-" Al 0,93 gd‘df w‘.&.@' ek dqu


http://johe.umsha.ac.ir/article-1-48-fa.html

Downloaded from johe.umsha.ac.ir at 9:19 +0330 on Monday October 22nd 2018

24
%7“/ Jolia 63 25 oyl slacaY Sl sloadljo ) 2

bl gl mwcads olBiws (pl a8 solaiul aul IS
Y7o V0- o3gam0) gos Jobo 2 50 ¥ (Al 655 s
G502 b o5 5 o3l sl (S5 4y p3Y Lo o ploml (gl
W pdy &0 S

Ol 5 Flabes (alidy; S agy by e slaiglas]
eLas,l g OV x Y/0 slal s oS iule;] S jo ¢ Sanas o
oLk e s plhcews ln SEndy Sjpe e Y
O (adw 6‘)—! Y- bs\.\:>) oolauwl Lf"j‘ﬁ Jaa‘,w OMMBJ
Jolis a5 5 90 ol lo;l ol [FI(S sl Y+ 5 51500 (slp
5208 (5540155 )8 g s Sy b 5 4 Lol g chiies
lie G5k o po a5 g (S S Gl pa S
Blos 4 jgdaie 4 5530 o8 iulejl 0 pmmi .aails (£YF)
Ky o Ky L g Sgiane Ao S L 9l 95 598 0959 Ol
Sl 6598 (2l aie) syl slBislejl o (5 3wel ST, Llgeo
35 39750 S plu 90393 Ko wlie I 5550 lacesS
205 6 5lgex

Jolss al o3 ¥y j653 e slaceS e Lidgh nl 4o
SloS Ol yans 595 oolive joliio a4 5y ¥ og ) /O + /YO
423 Ve blys g oY amio p)ler o o g a0 300
a0 Ve Jolgd a4 el (gblyy ol .l ool (6 o3l
Sy9=e Sl ) amiopes )0 SleS joki (o) p S
‘-’JJ—»-QS ‘_)‘9_».(2 L (S G».)Lw YO alold ‘[\c]wl 0093 (o yy
Qﬁ‘ WL’ Wr ggfal} g.é)l..a.n =9 6)|o| sl 5 .)1)5‘
ol e lare & [TV YY]0 4T L 0 i nF e )8 mlie
lesl S S wl eolatwl Glags 51,k o 50 sblg; odleass
ol 5o el g Jate il po oY 05 M8 G 4 o]
Lo 5 3,9m Jolgh (oaipmd 12308 o Wi s 5 S 55,
aap a5 05l Jol> loabl B ays F jasin b g5, 0,5
JS8) g oo plxl joi puin 5l SLuSy LS o g 505l
Q!

J—98 6 Sz (257 ST L e S e B S
ol b ol 8,8 15 a4y Hlidg, Sl (5 pSoslul (b g yss
uwl_.o)] 0,99 O ..\_h))f —as 8w B G)M‘SLA Yy T2
J)_MSY?’/\ J..\_A KyOfItSU )d.aga_jg )‘ oolaz Ls 8y )Uj

TAYIY-OMNIE cogams yo S5, Aow asls ol ol olis
led s PO-AN/ 1, CRI 5o Slalllas sl (YY) Conl 004
[V]wlooges Lo YV oo —£0¢ ¢ °K lawgie job a |, S,

adorl (el ; SISl 8 g (6551 B ran Grals
So Glgie 4y 00,08 S, gld slacw 5l awg oolaiul Yo
Waio (Jilo 10 Cgme Jlon (rd90 5 (soges (2lidy, ae
<\_‘>93 9 )j|)5 \b).'v)ls el °)-:-é‘ 9 olEisls 6uL~MJ)LQ:.‘ eoliﬁsjé
poos [y 50 Cundl Pl ga090 S lacwY (pl je ColS @
a4 Jj‘A_Lc co)_a.i..é w._.w)jb L_bwy é&.ﬂ‘ knguJ}o o
Sy oyl anslis jelate

EIX M)

Coysld ooaY ale 8 YA (LS ey Giaghy cnl 5o
Sy F ot 4 placen b il o syrpe Jylite 00,8
s 5 il slacads o Sl )ly Sl £ g L5 sanSutss
Ol 03990 50 9 5LS 5 (Fu) bare sl Jglaie (5o Sl
o locwY a5 00 )5 w038 )8 asdlas 5)50 Olg VY T
T oY el oS5 a5l as et sl glasS
ale i aw plaS” 5l 9 (Day Light) L. (Warm Light)
0,50 S 50 Lk slacusgasme 4y azgi b OBl pl 00 5 A
20,5 ags (WYY ologo 9,30 S
(Saris s o Slles olidy) Dol sla Shg aslllas (pl yo
SRS ol 5953 lacwY ded S5y slos o5 (o pasls
bylyd 0 cunS ol Gl Sldes olidg) Dol 5l jslate ays S
o LS ol by, rasiigee ol ali 3,94
Illuminating Engineering Society of North (IES)
lrosga o) Folw il oo, LLJ I America
Lul8 50 aie 5l Jglaste Jolsh 9 Lolgs 5o 9 (cadoleiin
aS Zewl rbge olidy, g gylel Jelin o lacwY pl oolatul
Ga el 0o el 8 b ol b iolej] e GUT o
Joe g Sl osliiul L ¥ 5o Slles (L,
ol 3l oolaiul b oyl Sosis s e 9 INS-DX-200
ool cpl 0,5 (5,:505ll HAGNER- S2 Jaw yiegud
slons 6,8 ol 5 abgs e Sales Lawss ool 51 L
Fageolyg il olfws 5l Lo K5 CudeS o sl
s2le—5 sl )ls Gretag  Macheth- Light  Spex-3 Jo—

\yay f)\:nab' Al o)l.q...’-" Al 0,93 gd‘df w‘.&.@' ek dqu


http://johe.umsha.ac.ir/article-1-48-fa.html

Downloaded from johe.umsha.ac.ir at 9:19 +0330 on Monday October 22nd 2018

@9, LE 55, onb atine LlE o ) a5 350 olSiws Jugid
B L 5590 SlaceeS i g LSS (B Slge) oY
by, Sad S0l glp alflas jeb @y Joe cpl s F

Ly D)y (SadS ) Gliee g (Slikes

b‘)&&ﬁjdwr&nﬁj/i' ‘:_0 f

S cdg VY- ol Jlode a5 0o
@ plas ;o 5 005 caal Ao bewY don d 2l dl> o o
20 59 L 09 gy (g pS ol £g i 5l B ai o O S
O D5 Plas 6 Soslal glas i o iSlas Y

e

)

(4’:):\' 4.1‘9|3=b ;ﬁ.\s.h>'=a)‘;u)ﬁ 3,40 ‘_nggr.nYﬁ})J ‘_gﬁfs)".\.ﬂ LLL‘,‘JL:LAJI é\.‘a" ‘5\.“5—\ J.S.f,

d=olsd ol ead e oLy, was (2 Slheo Y Jgo

L ol Sad ol plas )bl aesl amo o lias calize
6)[_40] L‘)9_.a)'1 Prawe< +1+V ) s s g lolime OS] Lolgd
U bty oad s alols iyl ols ylis s g S,
= anely ol 8l o ioan (Prae< o/o N O = -4 [P0) alil
Plae < 140 &= ¥V el arsls 5L b, cus
¥ dged S 4 b ye (g, Dad e (goue ¥ S

s ge olas | ol 5 amio o)l S5 0

3,50 locaY oud fluws Sois s (2 Sle ¥V Jous
iy e VS s e L calisee Jolgs o |, axlllas
amio p)lazr S o | Gl Wiged G 4 bgype (Saiis o
2ol Gulilols Lis gems S5 Ggasl wp oo ol T
Lal (P= e/ v dr ==+ JAY) sl 50 Saras s ol
P= 0= /YA el 4l 3G agly il

5 WS VAVA ST GlacwY jo olids, mad Sl
ol bl fygeyl ol o9 wS'eh VEAA slige slacwY o
Soid o Kl (Puae > /0 0) 35,05 (5, lolie S
S WY e e sl jo g VWYe e ST slacwY o

B iglej] slagly= lal 55 (5 yiegolyg xSl almil g
2 el Oypo a5 50 SlacaeY e 235 igels
alaaze So b oo jgmiw YL (60 o gl )|
ot 5 385 e (i L 51 sk st &) (5SS
4oSS Y ;2 4 baie slrosls 0,50 jalaie 4y ad o O
o nled 53000 S coal um Y g osly JLad ], o
ass Surfer S38le 5 5l eolainl b aosls (guis oS 4 Lg”]éo.?
8,5 18 Lo 0590 VF a5 SPSS lidle 5 g )

basy

0dd Hluad (sodls (g5, p b Judow den pol> adllas o
Do o=l 4 b Cdndy &g (S Gl Sls Ve il 4
2 an) g Al S5 ol Gl SO sSUL slalgs 3
M‘j Lri.l,.SJ‘ 0‘5_> a s CCT 9 CRI a Joy).n Lgl.@ob‘\)
A gr”"%‘? 9 Lrl?‘é O\.\.;).l_uJ \_AS)—W > CCT
Soy Ao pasls e (Praue > +/+0) a5 )lai (g)lo cxe
0,8 s FYVY EAPPA °K o] 5,

\yay f)LL»tU Al o)l.q...’-" Al 0,93 gd‘df CM:J.L@' ek dqu


http://johe.umsha.ac.ir/article-1-48-fa.html

Downloaded from johe.umsha.ac.ir at 9:19 +0330 on Monday October 22nd 2018

24
gg £\/ J"L.\.’.a u,.';.i C,.L.«)}Jé L;U:g;.ay &' 6\.&4335& IR

Sads ol lid Sk dslie (P < o/e V) Conl (g0 cine
3 i Al oxilw slacS b slaceY o oLty
slaceY jo Sais o ol 5ol mls el >
P ()5 g A slocs i) alis gl jsiS el
ul)_;.A as sls UL“"’ 6)LOT ‘_)5.0)] @Lu R PR 43‘)‘ ¥ Jj‘.\?
O C)lésd:ib .\.»Jj.a o\.\.?)‘L..; k.AS).uJ W ﬁ;M' "‘.)O

Prave> +1+0) &l 5l o

S AES )0 e a5 ol lias g k] gesl gls il 6o
3l g blise BB @l ;55 K, L olcwY cas
(Puave > +/+0)
ol glacey o Glidy) cud g —Sojlasl gl
¥ dshaz 53 (Slo)ly 9 (Al slacs,b) calisen sla)gas
olimig, ass a8 ols olis gkl eesl s .l s &Sl
A gl Shslg g s oaijlw &S b s

(LX/1IOW) gy 1 3598 oY 5l Cilisen fool b 5o gl ad 5 Kke ) Jgi

N . Z. N - " .
P-value Slre OBl il w.(;l.,o FS 1A J:Ua- ol das (m) alold
\Y4/Y LAY VeV v LA +/Yo
£1/4 VEe/t ARRVAY Yo LA +/0
< /e
\\74% oY/a YA VY/A LA \
\% Yy Yo/ L/A LA Y
(M) alals
A VG- ¥
I. 1 |
N
N
Dgsv .
Al é,\- 8 c?\ -
\
|
II|
\
- |
3 \
AR R |I -
E |
II‘
/
V-~ / =
4’/..—'
S —3 s
Tor T T T
Yoo Y0 Y¥e T AL FYe WA AV 94-

(LX/IIO0W) Y 5 4o pl.@g S s by, oud olas 25 o Y Jse

\yay b\:....gls Al GJLQA:J Al 093 sd‘df CA.:\".LCJ. &;w.u.@d 4-\’.90


http://johe.umsha.ac.ir/article-1-48-fa.html

Downloaded from johe.umsha.ac.ir at 9:19 +0330 on Monday October 22nd 2018

ol,@,dwrxﬂ,/zv

(NIt/I0W) Y 5l Cilisen fool b 5o (Sdis 3 0Kke —Y g

P-value e O il R W FS 1o Sl FRS (m) ol
a0 (R YYos Yo ¢ AL
q). YoV YVoe Yy LA v /0
< /e
A0+ VEAS AAK YY. ¢A \
VY VY'Y AR A\RK EA Y
(M) alols
Y f s A Yoo YO Yz YA Y
| | | | | | | | |
v. L
1550 7%\0
[ L
. L
Al %50 g |
:: Voo L [ L
"E-': %
VYo L
VE- L
01145
V& +
YA+ L
Y.
LT T [ T T T
Y. \Yo- Vo - VEO-
(NIVIOW) Y 515 aeio el S s Shis g glad o8 e Y Jss
(LX/].OW) C)B 9 J&‘: LSLAC,.SJ.: RICS W 6&5‘,.4& PE ‘gt.:.” A —‘"d‘g.)?
B udy J=1s Mg
- ot ot .
Pvalue > > (M) dols
eSiln £ jlumn rSile £ lne Sl
< a/ve) YAV/E0 £ V0 /N EAV/VO VS +/Y0
SSRVARE Vo/Yy 00/ VWA V8 v/0
SSRVARE £Y/vo £ Y Y/¥Ya £ o/0 \
SSRVARE \WA AL Yo/oA £ V/4 Y
- \£3 \£3 Sdas

\yay b\:....;b‘ Al GJLQ..:' Al 093 sd‘df C,.-.:‘Ju.e &;JJC-.@A 41’.30


http://johe.umsha.ac.ir/article-1-48-fa.html

Downloaded from johe.umsha.ac.ir at 9:19 +0330 on Monday October 22nd 2018

24
%ﬁm Jglis 03 it iy g6 slaasY (Sl sloadljo pui

(Nit/10W) [ Saalt s glacs b csle glacsY s S A 55 Olgee 8 J g

Pvalue > St > S s (M) doté
RESTE SR e Nl )kas Sl
e WYY AT AT+ £ Vi ‘Yo
/8 WYeE N W W /o
%! TR VW g \
‘oY Ve AV Vour £ ov Y
- Yt 1 slas

L s ol s cpmized 0, Slsian g y%e - /0 alold
PG Valol o) oty Gud Glie &5 poul @l
o 03503 el WSed B sga> leinS CFL slacwY
[YA] el

DU oo 5 3T lace o olids) Sad (Sl
(Puage> +/+8) adloaris olixe (gl Llod 5l 5 azils 5u2b
3 el Soh as ol i rizen (55l (903 s
Sl 039 ol (21 g9 5l i JB 0y slacwY ) oud
(Puage < +/+1)

G Sy alold jo LT slacY po (Sanis o Sk
035 VY« Nit/IOW Jlige slacwY ;o 5 VY- Nit/10W
et (S e )bl el @l el 2 e
aola sl g bolime S @l o0 S5, L glacwY
o Sy slcwY (Sanis)s oliee (Paie > ¢/ 0)
A gyl pre B Slsjly g (Al oaizle oS L0 o
(Pvaue> +/-8) el

slaceY 0 CRI (a3li o5 ols lis , Sl> asllas
ol s el 035 TVAIA )5 slacwsY o 5 TAYY L3l
o Oy slacaY ;0 K5 (X et ld e S
o=l s 4 by e polie iz 2 .cusl oogy AY/FY £ 7/-7
sk a5 el aline wlidizg gl 5l YL oS dallla
G yansS sl (ly CRI Lawsis a5 &, lalllas b IS
[V4] /YA 550> 1, CRI Lawgie a5 Géls JYE] JAY sgu |,
INVIE 1, olie ol a5 oyl s [Y-TAVYN eilio b 45 6
3l Slgan 05405 Ml [ Y]

laosy 1o CCT st e ol (lis b cpuizean
ol L ooy OFYY © K 1ol slac ,o 5 FYFY °K L3l

.~.=.

sbolyy o (plisdy) Db g (Saris ) laSile anlic
Sl polie (S0l iz ya ol (LS A ez Jolst L il
oS il oo (oYL (Siwon Gl > g o 4 S0
Jsisire ool Ll 5l cilizes Jolsd o laSilos ol SO
Y alols L) alols Liglisl b a8 sl ixe oy ol oo 005
aily ghlo e (ralS Sais o g ol Dol (G
s cril 51 Saiis s liee s Agly ek oS s
Fier ol Som 4 (Qlidg) Dad @5 3l lis (6 S0l
dges baz) pas las o a5 weo o s ¥ S a8 b
sbolyy 5l eS (Saiid s Glie (oY 25 50 e gl 2
a5 08 Gl ez OlFee ) ol crl s &5 0o (8 )b
Jwg 5550 50 a5 ¥ G L g be slasd o ba>
Alold g angly L oS ool (Sl Sl 208705 (oo 1,8 ol
potie 4o a2y L onlplis 00,5 (o0 )18 Ghomiw 3590 iy
e yo 4 il ol (pl (Sanis
5 elbmdy, o b wgie a S oy i bl asllas
DFF 5 an 6 ¥ og ) /0 Jolgd o cilises slagwY
—ole ol b ] zalS sac a5 oog LX/IOW YY 4 OF
g Sl 039 (B5b zolaw 3929 Jo 4y alold jedme S
Stz 53 gob GRSk ol b i 4 a9 b gdge ()
S50 85 Sl (HBly Glap e jo gl 5l (26 olids) Sgee
oz alidg, o ol olis as [N el IES faml aposs
FYD i a4y Sly VA oY Ky 5 Sy Vo B paneS s 55
o sl Froalols j5 LSl Tro/F g YSY o ¥AA 5 FA-
S Sls Yo oY sl ol andllae gl b oS [Ye] ool osss

\yay f)\:nab' Al AJL«& Al 0,93 gd‘df w‘.&.e ek dqu


http://johe.umsha.ac.ir/article-1-48-fa.html

Downloaded from johe.umsha.ac.ir at 9:19 +0330 on Monday October 22nd 2018

Sile a5 olaml 5o eolanul yiiee odijle sloeS b
2 O0F LX/IOW sg0 > (—wyp 9590 slacwY olidg, o
Wl 039) (650 g3 alols ;o VY LX/IOW 5 (5 0 SO alold
oy, ¢l Loyl sleslawl yo ¥ ollax>de al 13
St oY sl oo b o] Ja &) x5 sopes (5525
i onl 5l solanal plEn 15 ol opdle 35 (paol o2lid,
aS ceib azg S5 ol a canl o YU Sais s o
4595 2 3l 5 auSS cauiS el (55 slool eolaul 090 Y
(5 XS )0 eaiiSsgaze b Ladlos QB g bl (6,55,

25555518 o8 peians 28 )0 dzggn 4 9 205 Sua

@‘é)ds 9 ,&Mﬁ y
4 b (Sladod alinbl slal mls wlol 5 dlie oyl
S5y pode o8 iily clllagy ouSiisly ;o AV YIFAY o,les

9 pode (gl dnge (6 )LSen el a5 (laen
D05 o ST by 5 S5 (5,5L8

1. IESNA, Rea MS. The IESNA lighting handbook:
reference & application. 9 th ed: Lluminating
Engineering Society of North America; 2000.
2.Center for Environment and Work Health,
[Environmental Research Institute of Tehran
University of Medical Sciences and Health Services).
Book of occupational exposure limits. 3 th ed.
Tehran; 2011.[persian]

3.BSISO 8995. Lighting of indoor work places.
British Standard- International Standards rganization;
2002.

4.Golmohammadi R.[ Lighting Engineering]. 3th ed.
Hamadan: Publications Daneshjoo; 2010.[persian]
5.Davis W. Measuring colour quality of light
sources. Sixth International Conference on Solid
State Lighting;2006 August14-17; San Diego; 2006.
6.0hno Y. Optical metrology for LED and solid state
lighting. Fifth Symposium Optics in Industry;2006
September 8- 9; Santiago de Queretaro; 2006.
7.Building Technologies Program Office of Energy.
Efficiency and Renewable Energy. Efficient lighting
strategies In: Department of Energy, U.S; 2002.
8.Moreira A, Adriano JC, Vaadas R, Rui T, de
Oliveira Duarte AM. Characterisation and modelling

- b
RIFICOwS JeceadS o, /88
J Y [t g“
LY

5 A oailv S i e s SaeS )l Gl Jl>
(Bl Praue> +1+0) cilas g bolase sl Sl
as aslllas 0,90 SlacwY dinien K, bod lavgin g iSTas
Sladlas .ol 009 (pglS a0 FYVY g VYV YOVF s 5
[V YV. e 20+ alin slacsy ;o |, CCT 5w caliz
Sl g PO 1y lade ol @ poly ales 5l aslosges adlel
aalllas ol b L aS [YOsYFlasilesges adel YA-Q ° K

Syl Slgen
59 oolatul 550 (sloodijlu dod ad 9 LSS Glev b olacwY

b b ol Sl GLaSh slaws angs (Gl pos 5 5585 mlan
0o s saw (b slacysgass Ko 5l og @it XS,

pikime 4 09 53l )50 ¥ j2 (gl las pSojll el

Sl 0092 u‘5|).5 u.ﬁﬁ d).a 9 R

Ol ydd giwg 03g0m0 1 495 b gudiodd (pl ol bl p
Loy 5003 oo slpiing lb j0 09290 slaceY coaS

&lw

of artificial light interference in optical wireless
communication systems. Sixth |IEEE International
Symposium on Personal, Indoor and Mobile Radio
Communications PIMRC’95; 1995September 27 —
29; Toronto;1995. p. 326-31.

9.Schmidt G, Berta |. Radiated radiofrequency
emission from the plasma of compact fluorescent
lamps. International Journal of Plasma
Environmental Science and Technology.
2011;5(1):84-92.

10.Coca E, Popa V, Buta G. Compact fluorescent
lamps electromagnetic compatibility measurements
and performance evaluation EUROCON 2011 -
International Conference on Computer as a Tool -
Joint with Conftele 2011; 27 - 29 April; Lisbon;
2011

11.Bakos J, Nagy N, Juhasz P, Thuroczy G. Spot
measurements of intermediate frequency electric
fields in the vicinity of compact fluorescent lamps.
Radiat Prot Dosimetry. 2010;142(2-4):354-7.
12.IEEO - SABA. [The overal study on Compact
Fluorescent Lamps and their  behaviora
characteristics and applications. Iran Energy
Efficiency Organization: Niroo Research Institute]

\yay Q\L.ab' Al o)l.w.’-" Al 0,93 g‘_g‘d):- Cn.:vLLe ek Alqu


http://johe.umsha.ac.ir/article-1-48-fa.html

Downloaded from johe.umsha.ac.ir at 9:19 +0330 on Monday October 22nd 2018

%
%o/ Jglis 03 it iy g6 slas (Kol soadd 3o g
)

2009 JESBOV/T1/02.[persian]

13.1stok R. Relation Between Disturbance Radiation
of CFL and Resonant Frequency of Power Supply
Cable. Advances in Electricd and Computer
Engineering. 2007;7(1):23- 5.

14.Ndungu C, Nderu J, Ngoo L. Effects of Compact
Fluorescence Light (CFL) Bulbs on Power Quality.
Journal of Energy Technologies and Policy. 2012;
2(3): 2224-32.

15.Ribarich T. How compact fluorescent lamps
work—-and how to dim them. Planet Analog, March;
2007.

16.Cook B. High-Efficiency Lighting in Industry and
Commerciad Buildings. Power Engineering Journal.
1998;12(5):197 - 206.

17.Johnson NC, Manchester S, Sarin L, Gao Y,
Kulaots I, Hurt RH. Mercury vapor release from
broken compact fluorescent |lamps and in situ capture
by new nanomaterial sorbents. Environ Sci Technol.
2008;42(15):5772-8.

18.Uyaisom C. Effect of Jumbo Compact Fluorescent
Lamp on the Electrical Energy Saving and
Harmonics Noise. Procedia Engineering. 2011;8:149-
53.

19.Duff J. An Examination Into the Use of Compact

Fluorescent Lamps in the Domestic Environment.
Journal of Sustainable Engineering Design.
2012;1(1):1-12.

20.Beirne J, Cantwell T. Photometric Comparasion
of Incandescent and Compact Fluorescent Lamps.
Dublin Institute of Technology Dublin; 2008.
21.Browne L, Cantwell T. Ultraviolet Radiation
Emissions from Compact Fluorescent Lamps. Dublin
Institute of Technology;2009.

22.Asadi H, Tavakoli MB. [The amount of ultraviolet
radiation from fluorescent lamps produced
domestically]. Research in Medical Sciences.
2002;7(1):70- 2.[persian]

23.Khazova M, Ohagan JB. Optica radiation
emissions from compact fluorescent lamps. Radiation
Protection Dosimetry. 2008;131(4):521-5.
24.Roberts D, Support MD. (n.d.).Artificial Lighting
and the Blue Light Hazard, 1-38. avaliable in:
http://www.mdsupport.org/

25.Sandor N, Schanda J. Direct visual assessment of
colour rendering. Publications-Commission
Internationale De L Eclairage CIE. 2003;152:1-42.

\yay Q\L.ab' Al o)l.w.’-" Al 0,93 g‘_g‘d):- Cn.:vLLe ek Alqu


http://johe.umsha.ac.ir/article-1-48-fa.html

Downloaded from johe.umsha.ac.ir at 9:19 +0330 on Monday October 22nd 2018

Journal of Occupational Hygiene Engineering. 2014; 1(2):37-46 b e
Ng

Research Article

Evaluating Optical Components of Conventional Compact Fluorescent Lamps

Rostam Golmohammadi , Mahtab Azizi ', Mohsen Aliabadi®, Najmeh Khalili *

Received: 9 May 2014 Accepted: 22 June 2014

Abstract

Background and Objectives: Efficient [lluminance, ColorTemperature (CT), Color Rendering Index (CRI) and
luminance regulations are the necessary needs for designing workplaces. The aim of this study was to
investigate optical componentsin commercial Compact Fluorescent Lamps (CFL).

Methods: In this study, 48 coil compact fluorescent lamps available at Hamadan city market with some brands
and cover (warm — cool) were selected. [lluminance of lamps was measured using lux meter model INS-DX-200
and luminance was measured usinG HAGNER-S2. Color chracteristics were measured using spectoradiometer
model Light Spex-3- Gretag Macbeth.

Results: The mean CRI of studied CFL¢ was 83.67% * 6.06 and CCT of them was 4212+ 1668 °K. Statistical
test of the balanced illuminance and luminance in studied lamps had not significant differences between warm
light and cool light color lamps(P.e> 0.05).Besidesthey had significant differences between balanced
[lluminance based on domestic and foreign companies (Pyawe< 0.01).Comparing means showed that balanced
illuminance of the domestic lamps was more than foreign products.

Conclusions: According to the study, due to variations in quantity and quality factors, consumers should pay
attention to brands and valid quality certificate of CFL.. Since the mean illuminance of the lamps in one-meter
distance was about 54 Lx/10W and in 2-meter distance was 22 Lx/10W, needed precautions should be
madetouse CFL in designing general and local electric lightings.

Keywords: Illuminance,Luminance,Color Rendition Index, Color Temperature, Compact Fluorescent Lamp
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