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Study on Reduction of Energy Consumption of Household

Refrigerator-Freezers in IRAN

A. Heydari , S. Hatefi-Pour and A.A. Ahangar
Department of Mechanical Engineering, Sharif University of Technology

" ABSTRACT- In the last quarter of the century, a substantial amount of research work has been conducted on

optimization of energy consumption by refrigeration systems and on proper design and construction of
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household refrigerator-freezers. The importance of such energy optimization schemes stems from the

environmental impacts of Freon (R-12) used as the working refrigerant in household refeigerator - freezers as

well as the enormous energy consumed by such appliances. International regulations for the replacement of

Ozone-depleting refrigerants;, such as the Montreal Protocol, as well as the Iranian regulations regarding
reduced energy consumption of energy consuming products have motivated research on the optimum design of
household refrigerator-freezers. In this paper, research works aimed at analytical modelling and also the
experimenial works conducted to determine design methods of energy efficient refrigerator-freezers in Iran will

be presented. Using the numerical method developed for this purpose, a parametric analysis of the components

" of a refrigerator-freezer manufactured in Tran will be presented and the reduced energy consumption by the

selected appliance and its increased efficiency will be discussed. The influence of replacing R-12 with its
substitute refrigerant (R-134a) on the energy consuption and efficiency of the typical refrigerator is also

presented.

PAVO Sl s 538 55 3 gm0 glay 3 - dlade sldas
Jlw 53 o g b o o2 5 [¥] 0351 0 seken V4 550
Sl a4 g b b 51asb [¥] 6550 S ae OVY KWhiyear
g g5 dlrby G55 B pae O Gals b 528 5
b BHI 0 b ods e s cpl s J¥] sl el 3 056
anslsy Sl gl p p-dlady 5o G351 S pas A8 Gl
b stledins 1wl G m 5 ciSin glaaysa 4 a5 b g
W pas py sy ol 3t e Olien 0153 455 5 st
O Y bl cpanlw e g U 3L 5l oh tals] Sl
ez g b oamen 5 03 Y g5y CFC glas s o 5o 1 5
s el 5 gn IS5 53 GBS Lol o 31 Lo 4 4|
33 M RA2 08,5 5 gl 4 R-1348 50 20 KoL
o Sl il el Pl Layy 3 iy (G551 B s
Sl o - e @ g o Olides G Sl
il 45 gas Jie Ol 2o 4 o8 43S s 0 5 VYT o
Jol glaasls by (g3uds Juka 31 Juolom gl iy plal o
W Galise g anglice b el s Jlawdu 35fuileud o go31 5
3y 3 o3l impacs 5 il sl b (gl G g
Lo cnl 51 o oJlis s 515 ol oy pe Sl
' o] s 4

VWVE Wil (¥ o led oV F Jloo (JDMEZ

4odde
3 S gl i-dlada 53 5551 G e Ol J2alS
il 0l 09l i (Sla) 53S0 (63N Ve ans Ll
Sl 8351 B peane Ole [V] 257 50 Sl )S b
£ 1AVY Jlu s Yoo o KWhiyear 51 (VART) Lo 5305 Jlase
2 Y0o kWhiyear s yu> 51440 Jlu ;500 « kWhiyear 5 54>
h 55 Dpae 2als Ly, (V) K3 ey dal 55 1444 JLs
s oo OLES s gla ) 58 55 (SOl 55 5= Jlade S 6l

Yoor [
b VAP bWy B i e g
b ol 3 1..,'.-)'
YA (o0 Jam staas l
|
$Pen |
CE-)ZJ»\B—-H!
e |
' Sadtiatt,
1 HFT e tate
Ly |
g]
3 |
gV NS I
S [LURY Eortng, l
g Ao V"*‘”ww\t % b b
=~ AL U W h Golden
P (NAECA) =1
|
Poe So38a Slipinnd ua '
DOE/AHAM‘ARC—-'-D-@
Yar kWhiyesr
Yoo {mitemet 3 55 3 20 RH(560 1it) Roiy 5) - |
|

WYY 1AYF VGAT VGAP Y4AA IS8T 1882 Yeer  Tae? Yoye
Jie

V] Kls 3 8-l (sl (5551 S o daesiy G- I3


https://dorl.net/dor/20.1001.1.2251600.1376.16.2.2.1

[ DOR: 20.1001.1.2251600.1376.16.2.2.1 ]

3= Jlag §5 1 B pa 3 itinl Bga Sl (58~ Y IS

L5V [00m b & s i 3l ekl 2l s Lk S 5
03151 6 JWT(ISO-8187) 5,lu5leud 55 &S gl 654\ foem J b
0dlay 3l an gl e slaail gl 5l eslizal s (5,8
5536155 el g (gles (6,8 31l aal 8 5 Lo (I8 il s
S s Oy 3 Bk sl 5 5 4 ey Sy
358 Jrols Olpabl oles ik

ke A s 3 LSy SN

3 o/AI 5 epay Sho[VOM g N [OM Lol 55 b S pe 5 93 =Y
Laoyl s 5lAm

3o/NOM gV [Om ool g5 4 (g3 pas 5 37ea 53 3 5505 Hler Y
wii SlOCM Aol 4 | Sge 5 S 5 ey o /o 0m 5o /0m

S0 5 030> s -Y-¥
0303 s 4y s Jaly (Slgaas Lo 5 1 5550 5 (Slgan
2 ol S ol ()l 03l ot AS fuate )13y
o ST o S o yan 1y 1l el 5 (Sl ALY Sl
sl 0t anai PCA8E 5 5alS Ky s 53 S nd Il

A

e g Y

3 ol Gt Sliies oBtyleil s Lyl 4
Pl g b s oSl SIS puige a8 S
syt bl 0 o3l (658 5 B4y sgmme oKy Lol cpl
AR bl SUSLl Ko 5 s e3ls g 5 (1SO-8187)
fy 0ol (6 S olpon 4 3,105kad G g3l BUT (V) JK& iz
Oga] s Jagl i U8 5 ool (ol 0 ge5T GUT L o OLES
Olyes 50925 5 g Zu by cdamen glos o 5l 5 3= lainy
gl pladl Ol 5o iyl Blod an s wsslo 1 5 5
ik Dbl s lga (3o S Jilae b 558 —dlgse 5, Mokl
Oy g 43 GBI ABL andls 5 g 5 Jladey ) g a8 5 ) geilS
slal 4y 5 0l 55 iz 51 SIU1 S (N 6w e sl 555 5
g5 3leslss bl S o Gl s 5 Y/smxy/Ymxtm
ol o0ls 1,5 ol YIXY/OMXE VI bl (ghls 5 Simns 55T
s gles 5 S J S aS ale o 5 b S ptns el
ol 5y s 5 (52 45 455,551 (81 6.5 4y ol & 03] S
Sl SOt 5 caxils 0L o BB 55 o S Wadoes 53008
b gn Jie & gal S s 5T gl 5 s Go b
4 45 0 ga3l S i 53 @iy b 3de ey KaS 4y e
035} 30 53 sl oo 0dd ol BB gl 5 45 (g e
Ol SBUT 5 oyl Gl ey 63l 3 by 5 25 gl g2 O 5 0
od i 6l 468 4 b 4 g5 ol s Sl |y 5
3 cilztne Jame Tl sl gl 1y 3l 2y 0 o 2 sb, 45
LS sl SBUT s

los 6 S o3l A - ¥
e S 33 3 sl Jolod s (6 8 o3l
oeimeen 5 ke gl ga los weiplS Jls sl 3 -l
) T g 3l ook sS3055 s 55 0 a3l James (e
L g slns (65 o3t glely 55 g0 5 A5 ol (oelens
S ol gl (5las oS pleloen &y on gicn I oy S el
5 S a5 o Slalsl 0 pudliiS ) g aS B ) L5 0
sl b 5 15 (gles o5 5 oo ol (oo Jladey By 55

PVF wdal (Y o lad NPl oIt


https://dorl.net/dor/20.1001.1.2251600.1376.16.2.2.1

[ DOR: 20.1001.1.2251600.1376.16.2.2.1 ]

R-12 5,0 & gai Js (59, (Soue Ju,,:,lxl:»myﬂ@t.;ﬁ_ﬁw—\ Jaus

TN oms <y gby 3 YVOC Lomes gles 1¥0 grad by 5 YO°C Jases (gles
el gl i @l s gl i gl
- o°C 0°C o 505 5L 0°C 0°C Jlabe Jols sl
00/4°C 0o /e°C Syl gles \TYARE fY/$°C S seilliS glas
-Y\/V°C -Yo/Y°C s nlsl gles -Yy/\°C -\14/y°C sl gles
Y/\ YkWh/dau Y/\vkWh/day Gy Spae | o[40kWh/day o /avkWh/day Gy paze

‘L—iij‘:‘ PL) L&-.HLO)’{ d.;lfc,..J 4.1:.\...‘, (J’-’-‘ )’i oolanad ‘51,@.9 .Xa._:_"].&
(ISO-8187) 5 juilaad O goa 3l Syl S e s jlilaal & g3
33 (sl 5 g Jaliten dayl i g5l ad (gl a5S plowit el
s sk y 5 YOOC (glos syluiland ol s o L ol 4l 0l!
BERRIRE-IES WA WQ{)L)JY'YOC les pzman 570
ey 5 50 oo )8 mte sloml U ghite cpl (gl b8 s
oy 7l glos il S ol by of s gles (b gals
d»u;c:wdﬁfﬁléjjjldwﬁdb&fq.;ﬁg;{lj}:j
L ded e S ol 3 g o o5 Lo S o ples Uy a5
d.l.e:\qu(‘j; w)J.ﬁM%K&uﬁﬁm}uﬁuM
Blas o 5o Las ¢ S cilitien b5 1> o 5S g 5 n b La
Bl s g G S nae Olie immer A (65 o5
pladl 3 ol gl (1) Jipder o (5,8 o310 ol 0 503
55 sl Ll ol 6l 58 = by 55, el

..L&éu.a OL.’;ZJ ok

et iy -t
LSS Sl eolinal b 5 i Jladen e 3l
010 plosil o 05 45 ISl plail 1y 93 oS (5 5 gpalS
loyz i-dlabey o5l (gode ludia bl Sasliy oyl
il (glas e 3 salizad Db gy sl s |y il
o 950 U sz meen 5 e alides L)l 5 30
sz 93 4l (gl gl el caalin ) i dladey 00205 5

ol 3L 55 0 (83959

VEVE weid (¥ oyl V8 Lo (SN

ey e B leen Gk ST 5851 3 S50 5 Lo
3 e 00 3515 Laesls Bitoas Julssl 5 Olsel —
s 0 SPUT 35 0 0550 YO o guains JlS Sy b
s 33 315 5 ealS s (slealSinnis 51 S 55048
Serb 3 phles B 655 0 I8 s lles 558 0
sded ol PCA86 5 5ealS (59, 45 (5l o0l i3l 0,550

()3 5 oo ol

G b pan 6 o8 05101 =¥
3Ol @ gmo i sy b 5 0l G peas § p Ol
DSy el S eslanal b ccele by g8 oaeen
9558 5 yadly 62555 WL @ Tunl 4e8 G s (6,8 o3l
4 o dle i Gk 3l bl legee baw i 50 355
IS gy ol 4 s e 0503 Ul Jlaing
3 el el (Dl @ 0 e B ek ol (sl gl

315l bty 31kl G (85—
(ISO-8187)

s Jlady &8 Jl- 53 1l 3 55-dlasn slg ol IS
303 (S 3 s plonit 43,5 )15 O pa i (65K
O 515 glas 5 2 sho 48 0031 S s 3 55 5=l
Ol 8 gy 31 0051 (65K gl J1E g e anils &5 2
S caladd ws-lu s osls OLEI (Y) JSKa 55 45 gl Sw
bl bl g5l s 0 g3 (5 S 5355 sl pla
b clin o 29 S olyan 4 5 sSn 3o 53 530 3=l

A


https://dorl.net/dor/20.1001.1.2251600.1376.16.2.2.1

[ DOR: 20.1001.1.2251600.1376.16.2.2.1 ]

5 bl b 51 L SIS & 5 il 2iglS U5 4 PRSTIY
& (83353 oy e a0 = dlae iolS B il Sk

.)Juf‘.» ‘;a a;b M‘Jﬁ

JKew 4 b g o Slgpags - Y-

Sl o5l el 58 3 R L B e e e
G slmlal S s e S L 2kl S Sl el by 5
b ossllsl 30 b K 5 a5 Al 53 by S o535, ) JSem
Aas ld 2l s, e

G ol o 4y 3,105kl S 5l o sy it 2 pea )
5 g g oolizad 5 1ol sl Ky g 5 yon S

g YA 3eslazud (glude 4 5ols asli ol 3 e gy -r-v-r

‘d“’:‘}"i"-lxsdggﬂ)buaﬂ_bjl;pg.:% ajuﬂju:ﬂ
el R-12 0355 58 0 sy by s o ol 0 8

sbul 5 g8 Jod 515 51l Gbo Bl 3 ilulol g g 1Y -1
G o gy B i Sy 1531 53 315 05 50 S0
ol 35T el g5 5 0L Iyl

soslat 5 658 e 2 gl S OBt o) guniliss” g4 ~F =¥ -1
o sl g 35 il oS3l lb ol ozl pocgld dasl
oS a osbizad 313 La 8 ! Jamea L ol gl lr G b 5148

LGyl a5l g eSSl g S 5 0= Y T

3,80as goeee 3l oalazad (A

sy aadb 5 ale S aa3l B, 3t esliad (¥

ROW R AP wbe S a5l iy s eslazad (v
w2y plol s Shas sowie 5l oalizud b & pod Jlab (53budte
03l gos oS 3 Khos _jimin 43 by yo gloesls (V) s
b 57 1S, R-1348 g 53 5 gou oS ins s RA12 550 31028
a3 s owbwicuwu)}dﬁ@swl VAW
Gy s Ola Jolod 55 Jsdor 55 0l osls Sl b

3 w;‘»‘b o (Keal/hr oz ) 4o 55 =3 (s o

vy

(5313 130305 (T 8l a4y 3 5120 Sgasl GUI-Y K5

Sl ay by e sl s gy -V =Y
AT PSR P P Lﬁj_,o slaests canli 5 (sl gl ;s

DSyl pisA e b Sa s e

a)_ﬂ Siludide s 2B sl 5 opl salel g:,‘:\::slfcjid—’—i”
b sk 4o sl comly i bl Gl Al
JL?;:;‘{ LI iy S d\e;z.;_ 3 ool slay 3 8 (.L;SJM
C.‘aa-dl u—'l—w.) WL..;.._"J Lf yd &'t}—)}‘ Wl l o 340 ZJ)N
o=l s Lle culie s 5 E‘;—’ wlal Jols cowlS wledb!

.J}.‘Z‘fubjéj_gd;-f

Slbl gl a5 canlS G s e glos S lales Y1 Y
e N
e a5 (Sl 5 o ypeS LB (gl g 5 b s cilS
3y m 0303 &l 4 83905 0y o0 4y S s a4y L S35

Bl 3 S o 590 il 1ps sas dls 1L S TN Y

IPVE Wbl (¥ oyl (VP Jlw (Johaat


https://dorl.net/dor/20.1001.1.2251600.1376.16.2.2.1

[ DOR: 20.1001.1.2251600.1376.16.2.2.1 ]

R-1342 g R-12 .5 (5o, gos ya K sy IS 5 Koo =¥ b

R-134a R-12
_ o _ o _ oy & A R _wAO —¥o° _AA° 10 oﬂ‘oﬂ
YE/e°C —Yy¥/v°C -1 Y/¥°C < Yo.°C Yo'C Yo°C \0°C Vo°C < o
?‘f"*m ) VY | ARA ¥¥/8°C A \Y?P \Qv 14 AR R e
(YeY)Y*¥  (AYA) (y#o) (\+V) (V\A) (\yy) (V%) (Y0R)
09 VY Y14 ¥A/4°C Al 1\ \€7 AN ARR ¥°C
(Vo)) (\Ye) (\#A) (\vy) (\Y¥) (') (\00) (\vY)
(a1 Y T OF/¥°C A \ef YV WA AR 00°C
(Vo) (\YY) (vy) (Vo9) (\Y0) (\¥Y) (\#o) (\Wv9)

Jlazl zals ‘_,;(,L SaS Lrws Sl Jols oLb sl
ey Gty gy U Gy e Sl S lS o L S
SRl g 2051 Salil Gely 4y S ot
AU 5 b Qb b 5l (g patien 08 5 e Ly e
HEIW PP JOE SRR B O
T R e L e e
54 Gurb 5l einlS ple S MWl o ey oS ol 5
Lrb S 3 6 il calis il el O o
Galil 3 el G s S gl s il
Gle¥/vem st 56 pai Jlody s 5 44 Ble culis
s plev/vem ceudy 5ile 0cm eyl 55 3 le /FCm ain
5 YOm (YCM Olyee 4 o 5 4y 0525 40 53 20 Gyl Y/ACm
58 Gule Fom bl il odd esls ayles (F) JK& 50 $em
Sl G s GASSTNY sl & g Jlady s 5 i
¥Y°C 5 Y0°C Lasus (glos ;3 R-134a 4 5R-12 5 o b Jloies

S en boe cdl w4y o

VL o33k b (5o o yuaS 1 e3linul —Y—1—y
FUosb ol g gla g e 003k s IS las b
b Gb 3 e S SO 3 Shas el 4l 2l e 5
Seslanal 130 (0) K 058 e padedon (65,1 5350 s

\WVF dodwd Y oled (18 Jlos (JohEd

(S9) (b pmrn Ol 55 38
(CAGLM/LSJHS}J;) LEEY == st

s3SIl O gail Jagbd g3 5 guslisS 5 lll les
e5Y ol o b osls R-134a 3 R-12 550 (gl Sl (glgllain
033 5l Jods 4 R-1348 G R-12 315,00 pois oS el S5y
2 dl 53 ml b ploular gle )8 Sl oy y5 136

b 0L o a3 Ko 53 By ¢ e 5 sl
o 3 20lS Giladue Ll ) 5005 50 Jlai (3l 4
Ll 5 oy 3l Sl e 5 gl s s s plandl 4y IS
352 83559 Seals (V) J s . planil 5L3 55 30 (laesls 03 8
0L |y & gas dlaedey s 5 S 5 wilS (g5ldis (ol 5L

..LQJL;G

Ll gilddes @b oy gzt 51 Juol b Awlis (V) Jodx
e Sy 5 YOO gl aime Ll 3 o 2 (glaesls
Ao oo OLE VO o cusby 5 ¥YOC (las fpizean 5 760
5 L e Gl il plondl ol s 4y s Ly i
P LY ges glas giluduce Sl e 5 lart 51 fool

B oa olis JJ{ '.JJ»A.A
et (slgo b -y

Jde (g3l il 53 (gade Jde s 51 Ol dw)'lud.é
ﬁ)‘)ﬁ&udb S u.a-!)j: ‘5‘.@;5&’ VY, ’dtasvi‘\_l cLI.:«o

vy


https://dorl.net/dor/20.1001.1.2251600.1376.16.2.2.1

[ DOR: 20.1001.1.2251600.1376.16.2.2.1 ]

Siledie (sl wigad sty W 5 S 5 Sl (555 ,0 Ol Sy

JSor Sl ol Sl
R-12 Dy S YO.cm oS gLl
Sbdss STMEF S #Y/0cm eilS G e
o/VomY Dbl gl $Y/0+cm eiglS Ges
¥/oom Dt d4 Jsk \/4:cm oy s aly ose
0/ omm Dol A oyl ks Y/4 cm oy ad cwlies
o /Vimm Dl e cwlis +Jvecm LS Bo cmlus
Jsae 9ol yuilSe 5 f\W/m-C S By salaa o e
o/AomY :)}@L\;SCL..H /v mm i N PP RCVI
\Y/YYm Dyl LS A J b f\W/m-C LS By e
0§ /e ocm b as, o ,e yevlit :Jlggsgiu.lsbr,_p
$/vomm DS U ol s f/vrem i ple cwlies
o /[Vomm DgesldeS A ) coalies t/5.cm PN E A CRCIVIE SV
sde oY g gxan oliss 0/« +cm ey ile cwlis
\/Oomm g gnae Jlad v/v.cm S Bl culies
VA[becm g e J ob Y/A+cm oy mle culss
S 5y g oS f 5 Voyym'-C/W-ecm  eanlSgile ol Scnslis
(Y) dgdor = 5 Shae  goie g S (5l da o/¥oom'-C/W-cm oy gle gle S lin
ofo SOTPURL A JNC R $10 WM-100C  ieoys 555 il ple S ouds

3y b Ulodey G Gy 19[4 G, glplsl gole S b (bl
Jas salS b el w iy R-134a 4 3 R-12
TS ki ) b 3

29l S ol S o I3l - Y'Y
syim b rlo,S sl o Shas b S Ul plans 5153l
ol 3 s oo by T et IS 8350 Rl el g edidse
oy on Jamee 43 oS S lion ol eely ) pudftS o
b ) gslliS b (53l 00 o cnl 5s s oo OLLS (655
A{MBR-1343\.‘{_’R-12 bﬂ‘.ﬂd\e&aé}dﬂa'/\\'

o

s LS 5t 3 Sos 53 YL o35l b gla par eS
o 3lital ) gon a8 (6331 033 iy b a3 s 0LES |y O (5551
e SalS e el 0 4 ¥ IBER Jull .ol ¥ il
bae o 45 e Re1348 4 5 RA12 550 b Jlasbs sl B

JJ.J':L;G

2501 a8 el il Y-y
5l el I3 A s o 0L 005 plal oo
S 55 il 5 S e S B33k G
93 Gl el s o 5 e Rl gl
st S s Rl 3 (8) SS9 5 gm0 Ko e S

100 s o Fled 4 god Jlaedey (85,51 B jame 595 L 5 510!

VYV Wil ¥ o e (VP Jla o JNE


https://dorl.net/dor/20.1001.1.2251600.1376.16.2.2.1

[ DOR: 20.1001.1.2251600.1376.16.2.2.1 ]

@ R.12,25C, 45%
=g~ R12,32C, 75%
s R1341,25C 45%
T e R134e, 20, 79%
ey
3
1
3 v 2
4
4
%
-
3
-
\
T
ZYN.. Zﬁ.l..

D3l SE pubra Ral33 wes ju

éﬁdWJJJJM'mdh;cb“ﬂ‘ﬁiﬁt“vds‘:

4 g d&%-’hl,
P

% R-12,25C, 45%

—&— RIL32C,75%

seeOien RoP33, 25C,45%
3; el - R-134, 32C,75%
2
3 -
R S
4
2
3
-
3 \

T
ar. S fse

gy SElS 5 Ol sa JUSH (EAS 2oy

Gy e (S35 s 495yl 51 Le,S JEH Eals L 30 -A S
4 b sy

S 4 pals S 3 gy o A dladn g sandle 0l 0
K358 00 By B pan RS 5 233k Galil el oo
3heatizal b s 550 5 e F sl 2alST00 5 7Y0 436 (A)
ool das e 0L ) 2 s o oG (shls (sl
b e Lol Gk 5l L S Ut 100 als eid plol Ol
s hRA1348 4 g R12 5 50 b Slondes 31 b s S22STA

5l sl yan 4y s 2l 4y

223 03,5 &ty 334 6 -F =YY
35b 0bey Ot ol e 4 03,8 s 5 5L Soleds slias 30
5 ot sl Ly 2Ll (g3 Sl 3 1 ezl U 3 47
w35k Jlid olen 4y 55 = dlada 5 Slas (o0 (5l
23 45 4355 Olos weod 0 0l e 5 [F] prpn 53 233 035

VWVFP aeaat oY GJM NP JL» ;Jﬁ&:_d

=& R-12,25C 45%
-~ R-12,32C, 5%
et R-1348,25C,45%
st R-134s,32C, 75%

Lo,

-

339 g8 Sl Qg s

€Cm) Gile cubes i3l
O ot (S5 3 3 Gk Grboe Caalses 133l 30 - IS

4 gad ey (5551

—o— RI225C45%
—&— RI232CT5%
=emor=r Re1341,25C,75%
&l s

R-1342,32C. 75%

330 9% Sbas - Cly Ml

¥ s
HER gapad g5l cas s

G ean 555 5L 035L L (51 g peeS Sl eslitud L300 S

4 gad Jlaedey &

v,
g R.12,25 C,45%
—f—  K12,32C,75%
-eveer R348, 25C, 45%
eesdees R, 32C,75%
v
3
2
9 A
'
Y- oy
3
3
2
3
2
3L

e Koete
SFtg) a3l sy
Gy e 53, 55100 2l S o 1381 30 -7 YL
i i

3 583 p3ls 3 e S Sl gals 5h —0-t-y
5 Gk 5t dlase Jos 4wl Jsl gle 51 sy

f\;g_l ;.)J::\_,_Jcsj))_{ au%@(&g)ﬁbjgﬁj‘p

Y#


https://dorl.net/dor/20.1001.1.2251600.1376.16.2.2.1

[ DOR: 20.1001.1.2251600.1376.16.2.2.1 ]

25°C w dnaoa (e,
45% w \ phass Saz

29 gtat phe SRl 78 N
geeihiis e Gt 700
s Py ke g 700
BER= -3t s syt
G\ Sutiud YO Gu g+
) Ly CuhaS u g2 71Y0
EER= ¥i-oujly s gy ppaS

{,_M.:.J\'a..‘sbvcm DM+

(R12, ReL1) Boae Jiada

349 g9 Sslar-Oly glus
Jnsy Gy b yuan (555 2551 Sl b Shprt RS-V e Y3
('/.YO ‘-;.v-; CA.JLJ (."OOC -k:?%‘ ‘5‘&.}) AJ.J.QJ

35! g il 20+ (G
SIS e G 780 + AN
o pily Cubat o g 70+ +|

32°C = Joazus 1sled

EER=8/ oujs b 5 pusyias + 0
Bate Saliud Yom Gag3 + 8

oy il g a3 9342 7Y
EER=Y/- sujla b g peupes + 1

File Soliud YEM a5+ B

(R-12, R-11) U Sl

34 93 elurly S
oy G 1 S pran (535 21551 Syl Tzl 0 -1 Y JSS
(AL P Sagb, XY°C bses (slas) aigad

s oo OLES LA Bl O g8l (g% Ve T TS B R JI9)

RO c.Lfa 4.?.)3'

6 S domes —f
6hp bt Tl s gy losl plodl ) Juolor g2 20 ol
i plondl o3l ot ) Gl S 5 5-dlaiy S
b plol (65 el 58l 5 S Jow 5 (6B g0 4 b
5 les olie Jols g lo3l ploil 51 Juolor gl annlin .o
ol s lyl o5 gl 3l Juol gl b G2 B e Ol
0L |y add Qltl 3 - dladu g34e G5l 4 5 4sl
Jdee L e Jdee aunlie 3l a8’ oYL s @ a5 e o0
Jlasl 45 3,5 (508 doecis o Ol 5 o0 0 Jool- 5200
el s 3L s 525 gode Joe 5 b sl
w2 )5l e ol 9 bae 2l b Ol i gl U

G et Sl e 3500 0155 Al 4 am g Ll 002

Yy

—o— R-12,25C.é5%
g R-12,32C.75%
e R-1342, 25 C, 45%
""" ~¢-+ R-1345,32C, 75%

395 g8 Ssbie - Sy oS
«

t T T T T ™ T T T T
RS e aSpr e s Ghug Wy Mple Lt Sl
s @WUA et wedte il aidie sis aslBa AUt EE1S

g8 e Gl (ALY e eutgd G 3 31 olasd

B yea (555033 03,5 Gy 9 Ly Olads shiss F0 -9 IS

a5 gad Sl (55 51

g 3 53 (5551 D e 35kl 0 5a3] (A S 1]
530 elpen 4 lasu 3 oslinal ¢ Jos 5o oS 0y o0 ol
e S e B e e
354 Jds 4 By s SRl () JKE ol abeds 015
SYOC o by g bes Jaee Ll 5 o0 O
534S 6 B oles das e LIS V0 5 ¥YOC e '/.\?o
3 Las 55 5Vl ays 0358wt 5 5k 00 55 g0 salien JSU
sl G B pae 3l sz BB U VL cushky

.J)‘.) 4;0).9)'

P T U
e 5 el sl b lojas gl 3 Jolo s
SLs b wml s ool 0LE3 (V1) 5 (Vo) sledSCs 5o (551
o3 il calind pialsl Jald b A sl 5l ool gl
(33 933 pils S e ¢ 5V (23L L) g a5l o2l
SYO°C s Tl 93 51y 5 Tl 55 dliS ps l3l
3 yon 3l 0dS oolizasl Jlasbes sl b 7V0 5 ¥YOC iz 57.X0
L 5 g g obaline LgdSCS 50 S @ S Olar das oo LG R-12
o il IS e o 4 e Gy e 22STVO
33 S gl il G S pae 53 o 4o Ui
s Slad s 5 5SS 5 b Sl an e g L Ol
LS Olsee 45T (1) S 5 el (53%he Vo B L otz

APVE adat ¥ o led (VP Jl Jhazud


https://dorl.net/dor/20.1001.1.2251600.1376.16.2.2.1

[ DOR: 20.1001.1.2251600.1376.16.2.2.1 ]

waz g Lo Loyl 5 ad g o5 8- dlasy 406 fo 00 55
el SIS Foy tia S G g b slgliest Jlos]
LS 5588 53 53 pi-dlae JLS W5 il w Les 655
Sl g 51 (2L 3 (2 g 48 e i bl
DY Osddee YA/ dslace JLSS 55 (s 55 sla 5 - dlaiy
B e sk 23 a5 epp 0dle el y5 3 Lo g dal g5
23 okd g g 4y (S35 530 pas (DL 10) Y g )
Sl ) 355 50 35505 5Yo O ke FYOIY 5500 555 cnl 0L
Q0e/ooe pud wlal 5 4 s . (OVYVO Jw Slud o 5
S Y 85,5 S slaul sline 4 IS 53 55 -l
Sy S a a5 6l adsl S gl 4z 3a STl
#5533 Gy A GleS S i a5 L S S0l s

2 A0 o bl Gl 3l Vs Voo ot by

(Sl 5 s 53 dla Q0 fo 0 U 5 0L LS
&Mw‘ékwﬁyyaaﬁ.«o?" J_’DULAJ_&L;‘:MJ"‘J

.J}j Ls)“:\fd'f‘bf"

1. Vinyard, Sand, and Bohman, "Evaluation of Design
Options for Improving the Energy Efficiency of an
Environmentally Safe Domestic Refrigerator-
Freezer,” ASHRAE Transactions, CH-95-24-2, 1995,

2. "The Islamic Republic of Iran Country Program,
Conversion of Domestic Refrigerator Production
Facilities to Phase Out CFC-11 and CFC-12,"
UNIDO, United Nations, 1993.

Wl a5 5o (65,51 G me s sl s’ c.tcd)i.?- Y

5y GliS Ol se (LS 5 s 5 dlse
AYVO 3,0 Sl o855 eislen

fJJ:.AUJg O}-”G(\Q):J@;”J"J&g\ @‘J)Lﬁ_qu-isau&j.f

Ol ol () ggo ui"“J’ el (gslassl den 5

\YYF st (Y oyled (VP Jo It

OVl (6551 B e Ja o 5 sl @ 4 5 L Ol s Ladlaniey
348 o aham Mo (aSL L VYPA/OMW 50 55 (Y] 5 (Y]
3 a3 B[ 2 5im 58S Ve G pams JS5H s Jladey g
doy3 WV b 53 S sy VLG G s 5101 g
&5 el Oly LS paedd ples cad 4 a5 L LASL e
ol G2 el sl YL (6500 a3 V] 2o O/YF dslae 5
Jaal s Jlw 53 Vs b DA 35 5 388 55 Jlaede alus
S g a2 5b d by o gy 5a pl S il S 0L g
sl @I Lo pms 5 il 4y 58 5 52 503 3 a5 5 G e
ol dbesl s g8 o adimNe oS w5 Solon K5 (6 g 5ol o3
SalSTVO L ) & 5l Jlade 51 G pre b gl
S Mae ralSa 3B 5 e Ol 55 sy g0 534S (655 4 ms e
Jolews «bpuae JalS Ol il ol oo Yo 4/PMW b o
232l 1A (0l B el 8l WYL (g5 w38 talS
A ool 3 Y5 O 5lea VEO 4 5Y0 O ke OA 0 3He) 58 s
(OYV0 ) b ol asdllen Jlu s Syl a5 U 3 )b 5

exl

5. Abramson, D.S,, Turiel, I, and Heydari, A,
"Analysis of Refrigerator-Freezer Design Energy
Modeling: A DOE
Perspective," ASHRAE Transactions, Vol. 96 part
1, 1990.
o308 dladu 65 seelS Gilu 4”7 gyl 5 OISSL P
tign SASE Uyl i LS U 0L (Sl
APV Ol oy b ane ol 8ish SIS
Al 8 s (Sl e’ § Sy 5 gy BB Y
B LT KW PP Jo RS
s dSLiils eyl pwbid, IS 4ab 0L "0l ol (6 sger
(el ST o8 (6531 pmadige 03 8« SlSn puikige
' APV 52355 0l Slidons 5 p ple Aol

Efficiency by Computer

YA


https://dorl.net/dor/20.1001.1.2251600.1376.16.2.2.1
http://www.tcpdf.org

