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Pa e Juall J80 Dgal) dpplan (0 pgiSal dpale 4la s agd iy el 2 Gyl

O 0 3 O n B~ W
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O Anlial) dabisal) Lglianlay el mlil) dge @l ada Jax 45 JS1 Claasa) dd s
il sSa g5¥iy maanaills a8l Cus
(Definitions) <y ladll  2-1
@l dds Clalae b lgle Gasaie Jadl Cipled e ay Teda A8V Gayladll i
oe Amaall ol g bl (e limadls Gl (ASHRAE Fundamentals) S
Aia of 3 il Jis B A0l e s saaadl clallaadly Gl Sh L Llald 8 Leall
Ledlils 3)hall laalinng iy o sedl CansSs gl Capladll (o S
1] eaball e )l e lginlie Jigndl clld Lyppall Ailagll Cagyal) uuny dsya0 25Y) Cayladl
2
OsSis .03 CpanSyl by EDE e Gllly gl GBI e Sa : (0zone) (asY) -
b A oSVl Dadill B8 A3V Gn Adsi AfheS Celd e o))

= JFl) C:"}"‘ o Jeall e 508 Ledaas C.d:cd\ dashhia Qe @ (retrofitting) 4 sale) —
.alal)

oo \paailady o185 dan fiasal) il w350 dallea @ (reclamation) (3abind) Jab sale] —
paibad dalel dal (e 48Lesll dadledly jplafilly Cadailly mdill Glble DA
dalaal adsdl la Adhas Jlas ehal @y Qg comae ol (ssine ) Lgilialgay
saainal) geiial) Clialge go dan i) salall Ciliialse

Y5 53eaY) (e lmasy L daalal) fiill dlse 23305 aea @ (recovery) g lajial) -
O3 Gl & adlead) o3a ity Aafiudl sal) e galidll J8 ) Dlual) (U5 3
A Asllas of ehal sl Lpasd ) dslal)

Aldy (Lam iosall) Alaniosdl) i) pilge & culiglad) 4jl5 (s ¢ (recycling) Lasaill sale) -
o Cilidaaly ladyall Jleainls shalls 2885 e GBI e Loy Leie Cul) Joady
sale) sa yedill Bale) (pe Carelly JAaliall (Bllsally dagand) (o lpanldt s daaaall Chlad )
s lil) iy Ao shaiall padi sale )y an finsal) il aile Jlextin

onsY) Akl gjliie JLeS s @ (ozone depletion OD) (sysY! Adds aliml —
Ayl Al (e daali dse 2l eha 4 o i)

ald) sl (e 5Se Jolae (B ) dile Ay Gabaia) 4lee : (absorption) galaid -
Aplaall 028 (0 Byl iy L aial Jslaally oy i) aile (e L) 408 0l

Al Apglal) ) KN bl wilge il ¢lyal ¢ (drop-in replacement) oalefiad Jlagu) -
ccainall oo Layy ST dashaiall Faayieat e 5L ALl (s 095500 Apaca
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Lo egiall 48 An oA i) Jawgia ¢ (atmospheric lifetime) (goall <dall & jeall —
sl 4 aay

iS5 A i Y il ilge eSS ) 0adl e puilatie Jali ¢ (azeotrope) s sis)Y) -
Bl Aay ol 4By opa e Al dpll oda gy Jiludly A Ll

sadticeall Algally alall Jlyiise JsS4igy aaic) @ (Montreal protocol) Jlyiise JoSgigy —
i) 1985 ale Al osiall Cadadll (35 0y550Y) (i LK) 2y 1987 ale Al (55500
GlSie e A Dlgindy 2 U (e aall dojla Sl MaS) 550 e Gadgall il &al)
(2402, s Uil e 2aes (CFC — 11, 12, 113, 114, 115) a5 45kl 33)5ISH ()50
Taliias) agyaill (alitl) Jsland 450l daalyall el e JsSgisl i 385 .1301, 1211)
caliill Jglaa aputl JsSgignll o CBhaed 3ae Cyag LAl duale Clapsis )
b 1997 5 Lid 8 19955 (Sl 3 19925 il 3 1990 alsel) 4 ellyy gl
Jljtise 82007 5 S (8 1999 5 Jlifiisa

B uae e lall e Lualaia) ol )5 e ulel ¢3a (generator) Asall -
350 Joladl e Dlay mliil) wile et Cua GBlia) gl Sl s Slall el A
cAgall (22 ga gl

leie dpzpball (goall Cadlall 433l @i &4l ¢ (Greenhouse Gases — GHG) 4adall culilall —
o5 AN e e Sl Aphal) elhheall caad AV Cada aliiy il ) cdaiiadlly
il Gas (@hall oelaall) allall syl salls chlal) sda s cagid) e sal)
Gaiadl) ) Gy sl Olisalls Cpms sl aSsls GanlSl) 2l Sl sl s
solly DI o dyginall (5 AY) alsally Lialeal) disn)\S s juell i) ailsa 30

Al Aibesll Gyl @ (Halo Carbons HC)  (Raaleall clisn)\Snell) i)\ llell -
aslly sl oIl ¢ A Cliagled) eSS ) Basly 535 el @by e ggias
i cliadlelly sl ald e cginl 13 el LS Gl lledl cads L2l
A g yuell 3 e cugial 13) Wia Aalea andi

s e I o 353 (e (35S Al LS ye 1 (Hydro Carbons- HC) <uliss)\Sssuell —
i gy @l dala

Op b Amgal) Ledlshl & dusad 4xdl @ (ultraviolet radiation - UV) Lswdid) (358 4331 —
ledsh Aoandil (358 223 A ¢ 15l 2al UV - B g5l J<iys i) 4215 iyl ¢ gucall
Mgl (551 aiayy gy o e dsiall 5l a5 280 — 320 nm ol
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@l€y @ (Hydro Fluoro Carbons — HFC) (<ulisa)Sg sl g jnell) Ag)slall <hlig)l< g gl
Al iy i glally gl Gamgpnedl @l o (giad i diales dai50)\S o 0
S A Jie Bk e Ly 550

LAdlaiall Jaraall Jabye G gl ddle Ay e y)hal) Al :(intercooling) (Sl 2yl

G Sl e il 3l (Lsk) Alla sl Ae U 3 hal) G ¢ (Jatent heat) Al 3)5al)

Byhall
Jedil 4plite 4ileS (allad @ld 4l jalie 0 dlile @ (halogens) cluagllel)
3sills agsally slally i<

e Al @ld Blia sale mhaw 4 Al Glia Blaill dlee :(adsorption) il
IS Ba Ll (gslad Blm S (0 iy Al Sl ) s e Ledsa

42, A<, @ (United Nations Environmental Program — UNEP) 4l 3asial) adY! gl
1972 ale el (i) Llasy diaradic saaall aadll

Oyl dayy e el 3ylailly eloed) dlalan 4ulee @ (air—conditioning) sl oS
dall elsedl CanSt Gy Jadyy caSall jaall clilliie (Gaail danyysh Ayl g aigling dlygh)s
My 5 e lial) cliydaly ol

o (el bially Jaad Al il daglaia e)3al ¢ (high pressure side) (Al Jaxiall culs
caaail) 313 ) Lagi Loy <@iSallg daeLiall Jadiiy o shaiall

isblsl) Jaraally Jass S liall dashaia ¢ lal @ (low pressure side) ¢odalsl) Jaxaal) caila
el e cond) s ) Yseas il aaaill slal Jad

iy gl Bamy sy LSle il ile lay Laai 5330 Slea ¢ (compressor) Ll
Al Caeny 5 eiaitally Jlsally @3Sl (M) U o2l Lia el Lk dyk
25kl el Gy Blaall i dlsial sle sy iloeSH dpaally abay,

ok Bl (Sl e i) adle i aldly 338 (s Jale ¢ (condenser) Sa
Byl

Jaly SleSl A8 jaa helia (e (AuS5) dasead @ (hermetic compressor) Gl el
CAKEN 6 e Bl asly Dl

(e e lall () e G5y e jenan Jlay Jadlia : (Open compressor) #side Jad L
dopmd aile Pla

oabaial 4 Fiady Apalaial) il 8y e ulel c)a :(absorber) (abaicyl sleg
sl ) Gabaia) sles (e gy S50 Jolae LY Caidal) Jgladll 3 il aile iy
c B Jaan (e pall i sle (M ook palaia¥) dlee (e )b i
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dalal aldly (refrigerant) Il ile Jglaa :(absorption solution) abaie)) Jsae -
gle Lie 81 BS)e Jsladll oy il wile pablaial 46 L1 3 (absorbent)
cele—asfulll dsag s Jslaag Lo lgal) Jia L graliil) wibay i S 13 Tabiia cansy s pealil

O @ IS8 Juaitey i) e elgial e 0 ¢les : (accumulator) (aS15) apend eles -
Loz Lal) I L i piad TaeLall e comad) dgas jaall 2 y3e

ok G S ml Gy e osSe sl :(cascade system) olad (Leshic) alai -
AV Al i )5yl gl Lealaal

Chy o gt Anlee AsplSsom GlSye 1 (CFCs) Aplsl 45l (sp)Sll ClSye
canly O B Ay hley 09300 Badiine LS ye ag Ll sllly il )5\

sl i)l o shiie dylledl Ll : (Coefficient of Performance — COP) ¢laY) Jalza —
Ll cliiadl g g paall Jadll ) (L) lpia Sl 5yhall) il Joals 4
oy paaall Jadll ) (Lgie Siiasall 3 pall) CESAN 8 dagylaall 3))all (55l (heat pumps)

daplay Alage ) o dine o daioe ol e A58 cpad 5 aa sl 2 (coil) wale —
ccaile) sy ol Adicye a1 (e a5 e Yalie ()6l Aina

L) Jiiay Cii€as 5S) o Jaglin (e (sSH 4o sana @ (CONdensing unit) adiSs sasy —
ASjude el o Ay gaie saline (g)a] Cilialey (Aalall xic) (receiver)

fil) daglaie 4 ddlls saall 3l a ady Jusd sley 1(flash inter-cooler) cw A% 2y -
aaal) 3 e il Jile ysse e @l (flash gas) o3l (e daaty asiys dkaliaady!
s Al e opai

(hydro chloro fluoro (lisn)\Sgyslag ysl g ma) Agyslall Ay 0lKN 1y 0)lSg jnell LSy -

el G e gt Ui diales dnglSome <A ¢ carbons — HCFC)

L) Ak Sl (8 agad e sISU o (ggiat LYy L lills il (g0l

Jsad oot go il doshiia (e leja (S5 Jlsaud cles : (receiver) Jilul) Jiie -
GV e haih il zoyd Glavay KA e a2l Sl i) e Jagad Jexiogs ozasds
caacill )4

s Lo )l s i35t (0zone depleting potential - ODP) (s 3sY! slitiul ¢ 8Sa —
R-11 sl aile Ay A (935 ol ae A3jlie (y555Y) 2Tl e Cpme Slas il
) A saldd) @b e Baaly ALK sas g byl e (90U QJSS\ ALY A g4 aasnllyg
R-11 (pe Baals ABS Ban g bl (g (453500 SN 2l

Akl Laolasinly 4 y=all olsall = (0zone depleting substance — ODS) (552U saiiiusal) lsall  —
A a5 Jlsiise JeSisn 8 LB Taalal) Sgalls cgslell (gsad) il 8 554V
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Sag x5 Sisllelly (HCFC) dpslall 4)5lsll liga)lS 5 )aells (CFC) dgyslall ay)slSll iligy )\l
Al gl @lsySo nelly  Jiall  a)s85)dlSs  Ga)lSl S Ay Jiill
c Ol s )51 a5 yllg

OssY) 385 led 06 piugilid) dde e d4d) dida @ (0zone layer) (s)sY) Aik
oAl s G TaslS 40 112 e V) Ak Sy S Lo e

Ass)\Sslla @S e ¢ (per—fluoro carbons — PFC)  (<ulisy)\S s slijall) A5l <ilisy\SI)
Apan 3y JWASY) L6 a2y QeI )BT aatiy L sl iy splSl e (gsia
e galle Jlial (ilSa oSy ()535Y) Ak iy dnidia

dralal) 2la sl Mgl $Dlgiuly 7 W) JISE aaea ¢lgd) ¢ (phase — out) apll alal)
Jstige JoSigy cngar LG,

oabaialy aghyy il daghaia 3 Hhall Jail Jaaiy adle : (refrigerant) il aile
Lo sales ¢(padipe Jariiay Bl Aoy die lgajhys Guaddie by Hla da)y vie 5l
cailly Al gl s s e clld g5k,

paill Advee JSIE edien il lea @ (refrigeration detector) zofll Al 24IS
csal) b gl il wile e

3 lpamy ae JS5 Aoyl elaY (AwS5) Rapeas @ (refrigeration system) gl da gl
G leaylag (28) Bre phadl L€ Leilial o sy 3 il wile o (goins dilis
- (Aaéx)

Bha dad ) owme sl Aume sale Bha dad U=is Alee @ (refrigeration) gl
- 2sthaall Jleains¥) aiase po 481 gi0 45 5a

ASyaag belaall s (AuS5) Aasead @ (semi-hermetic compressor) (3l cual el
Slo sy aill AL Ada ) cllae o D) ggingg Laaly (Cay) e b Al Sl
P e Al gl ala Heaa

Sl g ST s daile e eda o Jeaiie (gla Jalue :(sub-cooler)  ajia a5
phldl il Bla dap oo Uagl 3l dapn I AN il Jile ayiy ashy Lalse)
(flooded  Asihadll sl po Loliie) Jexivs giha Jolue :(super- heater) Gl ol
G s B8 S Aapaats Al e lall aadidl S iyl LAl ol evaporators)
daelaal) ) 4iyyh
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oo (5h 2000) Soxel o I3 AU syhall : (ton of refrigeration ~TR) gtfill b —
A sa s .(ITR = 12000 Btu/h = 3.516 kW) .dcls 24 A 0°C 3)ha dayy ulal)
Acls 24 PlA W s 00 3516 KW Jaxas 3))all

Jusiise JsSsisn maw dblas sl @ (transitional substance) i) (s aile) 3abe —
b ¥ a3 Laalitind (S (oS0 odad Llapa 9360 Badinall olgall e Sy Lellaninly
Dia

ol z=li 3)50 ¢ (vapor compression refrigeration cycle) dualacaiy) mfill 5y -
S ) il wile Sl dakaay L e liall ashy Cum ¢ e 000 Blaly Sy Jaelia
sty helall ) age & a8 a S aadl) sl e dlakis (il B S 8
LVl mren b Ve SSY) il 550

SIS Lgihal prany AlalSie s doshiial (A4S 5) dagead @ (water-chiller) sle mfia -
Bha Glagy I eld) and Lulul) aiiday caaly JSa 8 lele sl clsaly 48leSl;
celsedl s (e Wl Jastiins 7°C () 5°C 35aa

s pailiad 3 S ) ol atle e dadi (e 5SS @Sl @ (zeOtTOpE) s is -
lisSe e ASH il D (e T de (i) daddll B S s vies L Auliie
G5 e (R-AXX) Aleay VU Abulis Loyl degendll odn Jaaty LSl Al ol s
ISP 817
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G pmaidally Slathiaal) 3-1

BIF=EQY RIS mllaiadll sl mllaaadl
AIC Air-conditioning eloedl Canss
ANSI American National Standard Institute orenfill  hagll (S55aY) agaall
ARI American Refrigeration Institute SaY ) il agaa
ASHRAE | Refigoratng and Airconditioning | &7 4 e Bl e
Engineers eloel) CauSS
CFC Chlor Fluoro Carbon 4l Ay olal) A 60\ S )
COP Coefficient of Performance MENSAI
HC Hydro Carbon O g Ha
HCFC Hydro Chlor Fluoro Carbon a0)518 30,4 lign)lSg 0
HEPA Filter | High Efficiency Particulate Air Filter Adladll e 838 oloa mdiya
HFC Hydro Fluoro Carbon G OS5 n
ODP Ozone Depleting Potential ngl\ lani) ¢ 8lKa
ODS Ozone Depleting Substance O Badtia 3ol
GHG Green House Gas s e
GW Global Warming (Wb plial) e lpa)
GWP Global Warming Potential (bl alia¥l) alladl Jlal) ¢ 8lKa
R Refrigerant =l Al
TR Ton of Refrigeration i ol
uv Ultra Violet Anadiy (958 4
UNEP grr:;;gnl?latlon Environmental 250l 3aaal) ?‘&\ GAU):'
UNIDO United Nation Industrial dae lal) duasill sasial) f"&\ el

Organization

6/404.¢ ..

(Applications of refrigeration) gl <N laiul 4-1
Oe Jsb OS5 21748 ale a8 (IS ady capdall SolSeall il 5,88 oy e Js)

S B 1851 ale (o) (s psiSall g lial seln e Joany 480K i Al arensl puag
& lllainl glas 1880 ale sn gaasll lelaally mfill Jiluy cajeday AiShHeY) sasial)
b damen gl ol Ladie gy Wyina gl dige Comal L llals ponll) ey Bl Cilelin
dclia ol aeg gl g 4S5aY1 dmaall aul 1904 sle €050 sasiall L)
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delia oyl (CFCs)  Agysll) sl A s)lSl il ailse ysedas 8psaal) Al S jpal
Al Apdlall Copall amy selaie J<G mlinll delia cilhily oloel) CauSs seals Lljial 53¢l
& ¥ clipdn asdly 4p)ladlly dpclually dpalai®yly 4l shall cVlae pes Jadil
oY) Bl ool
(Domestic units) 4l 3% 1/4-1
Wl iy laeadly ladill e juaid 3 Jlad) Lagasay Dyl il shen) aus

aaall Byua Ayl 536aY) o55s .(split air conditioner) Aladidll ellis dyylaall lsell Clasay
375 . 35 W (L el Cilalyss culaanally caladtil) ellging 88 3 L4050l S 5,080 oDy 4L,
Aladid) Clasgll o) s (3 B000 W I ot 38 350056 5,38 ¢ )5gl) i ellgind (a3 W
5000W A 4l ¢S 3508l LSl Jaay 38 (floor standing spilt units) 4y sall
Gl apes CulSy Lallell oladl ppen 8 Gl 8 Alexiod) 40l 53ea) (e bl ellia
OGSl e Sy ) (CFCs) A5l dg)slall A ) \SI) Bl adlgan Jandh o Lall ol g Cilaanalls
by gl wlse (M Aelial) cilgas Jlsiise JsSsign Jselay sisy) ik JSU AlS8a Hsels aay
.CFC-12 (e Sy HFC- 134a (s)yslall ) 52)\S 5 yael) Vlaniaal s KL Lgans sl oIS
V) Al e Bal) (e Cuaall  Jjaa) il Slea cally,

O S kel o L1

aaally a2l slaly CEally Jae Lall e calling pegfinl) daslaie 2

LAl S 30l 3
At ) e sylaas iy e 4gsaile e dagiiall Jahys apld GRS dany leall 03 )
Glala ¢l dabisall clSHal apea & colall b Ua ey celsed) liSa 3 6 lsed) Camug ad
Vo la) any S0y 83aY) eda aien b aaly Gulad) lelexd il Aagliie Ll L Slgiall (315305
il e lsaY) 03g) daaan (35S (o camg Blall e)sa) g Shall 8 Jeall Zalliall 3362Y)
OSIadle @iy el clile 0S8 gy Dl slsed) e dama (G Bhall okl balie] 80 i
Sl seal e Jeats pliad) Asine Ghliad) & Jad) s e el 3a clayn gl deall
Jaally 1ayae Lol 33¢aY) o284 €Al 45 .[2] hermetic compressor)) (3l daeliay dgljidl)
el any g e lsell Claka 8 CESA e e lsell addl mshall Janiaiy elsells 1 5 sl
dgdee 4 Joand A e3all sy el Ll 5jeal) oda paen 3 22l 81 gymil) g Qi g
A manal Ay ate apally Sleall de i ey sae YIS 3354 )l dabils sadall bl
Lelall 2Ll symll Hilgn Cua dalually il 83eal) 3 AileSl) splall Sl . Axslall
-(on- off)aliy Jadis g5l e Laliie) sa5 Sleal) Jae e Bylapadl alas SISy ccanyg of sl
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(Air conditioning) s|s¢d) iwss 2/4-1
4xy)sh Apylag 4 lang Aishs ologll Biha dan o Bland) aulsll olinay ool CanSs Gy

Laid L) dall daDle Cagyl Ll olsell anS Jastiadly - caslhaall Gdaill culidlaia pa ae 2y Loy
cadsia IS ity F LY 3ol G Lellly Lebiall Gldeall e LIS Ldle maal Ll
(comfort air Lyl Asbl elgedl CanSt cope st A eloedl St Glindal annd agenll B Sang
i) @lisd)l oy - (industrial air conditioning ) dse luall u'abf:m ¢)sedl au<i g conditioning)
Aaladl Slally Afypudll Gleaaalls 32ball 505 COlSally ujlaally Hlall Aalll olsell apsil
o il Aeglaie i Jeats oy ey dabaall pilid) i dailu gy adlaally iladilly
(3] 10°C N 3°C (e s Hhall Clags e Lsa Jlae ana olsgl) i 3gal
sl oS Ll gLyl Aal) elsell CanSs (Gl Lgile Al lged) CanSs cilipla Catas
db Gy e pal) Jy Aalll gl CapSs ety Ao liall clighall of e s (Sl . elua
Glashio 8 ) Bha Glayy Jlae Siays candl Gl g Gubill eliall el ao aleis
Gliiadl il & LS Lo dadipe sila Glagd o eliall olsell CanSil dlasivaall il
i 3 LS 270 °C Jead 38 laa daddia 3y a sy ) e38°C Jusit 38 3) heat pump)) Ayl
) Clialailly e lial) (ale I olsed) s oo BN el oSars [3] s Sl

sk jisall alsall skl ssinall e Bylagall ]

A salls A8kl Clyailly S W) Janay oSal) 2

el (aliilly a2l Cam Aa8a ala¥) I3 Cilagiiall aaa S e aal) 3

O 3l e gl Glagiiall apial Gllee jual 2 Al Cadail) el ool Anes 4

.Sl

dgeluall ahe M olsell CanSis Al olsell CanSs (ahed malbill doghiie (e ) ) el
slop lia 55 a8 L aly SLSIL Lehlay Lag geafinl) kel T Ulialy e ) i lidal Aracay (1e
&V e iy dale dillae ol ele clatia I ¢ 5iST5 s Lalggl€ 10 <yl <l Ayl dnana
go YT Ay s Lly LS Glie ae A Rl Lalpally STy gl LalgslS 700
il ilashaia (e el iy L Apaliaia) mlinll ciloshia ol 43S5a0 (32,) 33)Ual) Jae | sucall
e elia papl Lanad daiadll

(Food manufacturing) 4% asial 3/4-1
Nsas layily don Appeae S o L3I Clatially agallly Clghuadlly 4S)il (ggias
Fage (p5S Leilh it Byha il A1) sl Jadas o1 13y Lo W) ) ALl (colloids) dulse
WSl S e Jl g Aglaal) dgal)  320SY) Cillee o Uyl Aumddiall Byhal) chlayy oy L alill
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Blhall clays aaiy Lclaiiall s3a e Jilsudl (aspiration) Jaiw (pe Jlis dall LYl DAY
sy ejlaas e g padlly aSiedll Jaslasy Aiaall o gall Calil dneeall by Jnd e 45kl
saal A1) Claiiall anys asalll Lais e cpn oLl lead) Bha Aayn e il el 5la
-20°C Byla clayy e S 4 ale
sl Bypars e auldl) Al Al AeedaY) Laiad ISl il Cleshiia g gl Jlexiol Ty
A8l Al J8Y )y dexdaY) daad 4K 8V Adpyal) apeaill ) gl Adyya aats llend) dpenid
Slspundlly 4l Baial ambiall slsgdl Jaxivgy W[3]oualall cigl b coledll dyh ae 4
cllgivad) M ledpas cpaly Cilagiiall 83 juiast Jalye Cilida b oo )l asallly LY Cilagiiag
A5 claisall apeadl - 20 °C I s fan dmidia Bha Cilay mhiall slsel) Jorian pa b
e sball (adanud A5kl g el Ayl ) (freezing equipment) amesdll sieal anidi Sy,
3] VIS zsial
Acpn zoiiall Joa mlic elsa Hon Cus (air-blast freezing) (Gelall) m8U) ool aaaill L]
Bl gl jise 8 Anal slay 5 die Hhall cand e
ied o Gladl yes (el zgid)l aumg Cus :(contact freezing) (sedily aseadl) 2
S sy iley AL Te Y1 ks Gias gl e Bhall coaad Aabie Agse Alila
Bl e slae
zlie (brine) ale Jslae & zgitddl Gulasy Cus t(immersion freezing) (awhadll aeadll 3
sl gl i) Aol j2se sty
oo ol 3)ha Gy o ) zsiiall ety Eua :(cryogenic freezing) ypeedl el 4
Daa ozl o Bl s Sl S o L cpg sl (i @lldg - 60 °C
 dyanill
ool (o gy Wil K0l enil) 53l oo il e Capeill [3] ol ) psadl oSy
Al e abel Bla la elld o 3 cameaill lagha Jac
(Refrigerated and cooled transport) lasally aymll Jail) 4/4-1
Ly Lealis) Alulss gam JAT ) oS (e il ALY 8000 sl Ji ) dalall o
P aa denally Daal) JEl Jlasia) Glas audl 85 aanas 3yse Ji Jlus 35ns Cungl leayysis
oo (S xiomally dalll A8 lall Lyl B3 el Ay Gl Al (sgiase
: [3] o) dapl D) Baenally 53 ynal) clyslally calialilly Jail) <l
cuaall @l Ayl Gyl e Jall cilslag cliali |1
ool Jall clygls 2
Alaall yuad Jull ¢y 3
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ol Bl e ol il a4
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1] AisnlS gl gatih) adlga :1/2-2 Jgaad)

; i ; < . .. oo J5E1| PPN T R Ve
c_al.d\ A ‘;&qﬁ\ anY) LilaSl) sl il fa LG L
Methane Series
11 Trichlorefluoromethane COLF 1374 24 Al
12 Dichlorodiflooromethane CClyF; 1209 -30 Al
1281 Bromochlorodifluoromethsane CBrCIF, 1654 -4
13 Chlorotr Muoromethane CaF, 1045 ~81 Al
e} Tetrafluoromethane (carbon tetrafluoride) CF, 830 -128 Al
21 Dichlorofluoromethane CHCLF 1029 9 BI
R Chlorodifluoromethane CHCIF, 86.5 Al
23 Trifluoromethane CHF; 70.0 -82 Al
30 Dichloromethane (mothylene chioride) CH,CY 849 40 B2
31 Chlorofluoromethane CH,CIF 6385 -9
12 Difluoromethane (methylene fluonde) CH,F, 52.0 -52 A2
40 Chloromethane (methyt chloride) CH:Ct 504 -24 B2
41 Fluoromethane (methyl flsoride) CHF 340 ~78
50 Methane CH, 16.0 -161 Al
Ethune Series
113 1.1, 2-trichloro- 1.2, 2-trifluoroethane CCLFCCIF, 1874 48 Al
114 1,2-dichloro-1,1,2,2-tetrafluorocthane CCIF,CCIF, 1709 4 Al
115 Chloropentafiuoroethane CCIFCF, 1545 39 Al
116 Hexafluoroethane CF{CF; 138.0 -7 Al
123 2.2-dichloro-1,1, lrifluorocthane CHCLCF, 153.0 ra Bl
124 2-chloro-1,1,1 2-tetrafluoroethane CHCIFCF, 136.5 -12 Al
125 Pentalluoroethans CHF,CF, 120.0 79 Al
134a 1.1,1 2-tetrafluoroethane CH,FCF; 102.0 -26 Al
1416 1, 1-dichloro- | -fluoroethane CH,CCLF 170 32
1426 1-choro-1,1-difluoroethine CH,OCIF, 100.5 ~10 A2
143a 11,1 anifluoroethane CH;CF; 84.0 -47 A2
132a 1 1-difluoroethane CH;CHF, 66.0 -25 A2
170 Ethane CH{CH, 300 -89 A3
Ethers
E170 Dimethyy] ether CHyOCH; 46.0 =25 Al
Propane Series
218 Octafl CF;CF,CF,y 188.0 -37 Al
2361 1,1,1,3 3 3-hexafluoropropane CFCH,CF, 1520 3| Al
245fa L.1,1,3 3-pentafluoropropane CFCH,CHF, 1340 15 Bl
290 Propane CH,;CH,CH; 440 42 A3
Cyclie Organic Campounds
CAIR Octafluoracyclobutane ~CFy)- 2000 -6 Al
Miscellaneous Organic Compounds
Hydroearbons
600 Butane CHCHACHCH, 58,1 0 A3
600 Isobutane CHICH;,CH; 58.1 -12 A3
601 Pentune CHy(CH,);CHy 7218 361 A3
601a Isopentane (CH,),CHCH,CH,4 7215 278 Al
Oxypen Compounds
610 Ethyl ether CH,CH,OCH.CH, 741 35
611 Methyl formate HCOOCH; 60.0 32 B2
Sulfur Compounds
620 (Reserved for fluture assignment)
Nitrogen Compounds
630 Methyl amine CH;NH, i -7
631 Ethyl amine CHyCH(NH,) 45, 17
Inorganic Compounds
02 Hydrogen i, 20 ~253 A3
704 Helium He 4.0 269 Al
717 Ammonia NH; 17.0 -33 B2
N Water H,0 18.0 100 Al
720 Neon Ne 202 -246 Al
728 Nitrogen N, 251 -196 Al
732 Oxygen 0, 320 -183
740 Argon Ar 399 186 Al
744 Carbon dioxide Co, 4.0 ~T8¢ Al
T44A Nitrous oxide N,O 4.0 )
764 Sulfur dioxide SO, 64,1 ~10 81
Unsuturuted Organic Compounds
1150 Ethene (ethylens) CHy=CH, 281 104 A3
1270 Propene (peopylene) CH;CH~CH; a1 48 Al
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(sl sisY) &M‘ il adlgae :2/2-2 Jgaad)

| Lildas s
Sl ) (LS A ) Al Al b daled :’U‘ T o ey e e
~ Celig gyl (il Aanll’C lad)
Zeotropes
400 R-12114. Caa g o) e Al
401N R22152a/ 124 (33.0/13.034.0) (£2405,-1.5/¢0) Al
018 R-22/1524124 (61.0V1 1,0/28.0) (12/+0.5~1.5/x1) Al
401C R-22/152a/124 (33.0/15.0/52.00 (L2/40.5-1.5/¢1) Al
402A RA125200022 (0.0 2.0/38.0) (£2/40.1 ~1/42) Al
4028 R-125/200022 (38.002.0/60,0) (£:2110.1 -1/42) Al
403A R-200022218 (5.0075.0020,0) 242) Al
4038 R-290/22218 (5.0056.0039.0) 2/42) Al
4040 R-125/1430/134a (44.0/52.0/4.0) : Al
405A R-221520/1420VC3 18 (45007, 0V5.5/42.5)
406A R-22/600a/142b (55.004.0/41.0) A2
40TA R-32125/134a (20.0040,0/40.0) Al
4078 R32125/134a (10.0070.0/20.0) Al
407C R-32/125/134a (23.0025.0/52.0) Al
407D R-3212851 340 (15.0015,0/70.0) Al
A0TE R3ZA251344 (25.0015.0/60.0) (£2,22.42) Al
ADEA R<125-143a.22 (7.0046.0047.0) ("‘-l-") Al
4004 R-22/ 12471420 (6025001 5.0) Al
4098 R-22/124/1420 (65062501 0.0) Al
410A R-32125(500/50,00 (#+0.5,-1.5/4+1.5,05) Al
4108 R-32125 (45.0/55.0) (£141) Al
411A R-12TO20 1520 (1L .5R7.5/11.0) (0, 142,-0/40,-1) A2
411B R-1270/22/152a (3.094,0/3.0) (H0,~1/42,-0/40,-1) A2
412A R-2Z2IB/1420 (TO.V5.0v25.0) s]/el) 2
413A R-218/1 34a/6000 (9.0/88 073 .0) (£ 1/42/20,-1) A2
414A R22124/6004/142b (5 1.OV28.5/4.0/16.5) (22 22/10.540.5.-1) Al
414B R-22124/600a'142b (500039 F . 59.5) (22/£2/00.5/40.5,-1) Al
413A R-22/152a (82.0/15.0) (£1/¢1) 2
4158 R-22/152a (25.0/75.40) (£1/tl) 2
416A R-134a/124/600 (50.0/39,5/1.5) (+0.5,-1/+1,-05/41,-0.2) Al
417A R-125/1 3407600 (46.6/500/3 4) (12 1/20.1,-0.4) Al
418A R-200/22/152a (1.5M6.002.5) (£0.5/21/10.5 A2
419A R-125/1330E170 (77.0/19.0/4,0) (£1/210£1) 2
4204 R-134a/1420 (88.0V12.0) (£1,-0,40.-1) Al
421A R-125/134a (58.042.0) (£1/£1) Al
4218 R125/134a (85.0015.0) (£121) Al
422A R-125/1342/600a (85.1/11.5:3.4) (41 21/+0.1,-0.9) Al
4228 R-125/1 342/600a (35.0/42.03.0) (£1/ £1/+0.1,-05) Al
422C R-125/1342/6008 (82.0/15.003.0) (£17 £1/+0.1,-0.5) Al
423A R-134a227ea (52.5/47.5) (:lxl) Al
A24A R-12571 340/ 60006DN60 1 a (30,5747 000 9| 0V0.6) (£ £140.1,-0.2/40.1, Al
0.2/40.1,-0.2)
425A R-321340227ca (18.5/60.5/12.00 (£0.5/+0,5/40.5) Al
A26A R-125/134a'6000/60 1 (5. 193.0/1 30.6) (21/ =1/+0,1,-0.2/+).1,-0.2) Al
427TA R-32/125/1430/ 1 314 (15,025,071 0.0/50.0) (£2/£2/42) £2) Al
428A R-125/1430/ 20006000 (T7.520.00.6/1 9) 1 21400, -0,240,1,-0.2) Al
Azeotropes”
S00 R-12/152a (73.8/26.2) 0 o3 -33 Al
501 R-22/12 (75.0/25.0)¢ -41 @31 41 Al
502 R-22/113 (48.80/51.2) 19 2.0 45 Al
01 R-23/13 (40,1/59.9) 88 875 -8%
504 R3VIE5(48.2 SI.S) 17 792 57
505 R-12/31 (78.0722.0)° 115 103.5 -30
506 R-31/114(55.1/44.9) I8 937 12
SOTA R-125/143a (50.0'50.0) 40 08.9 46.7 Al
SOXA R-23/116 (39.0/61.0) -86 100.1 -6 Al
5088 R-23/116 (46.0/54.0) 45.6 954 883 Al
SOVA- R-22218 (44.0056.0) 0 124.0 47 Al

Jie sl Je Al LSy 8 giat dmpla GlS e A dygac D) il o5
se CulSy o (1/2-2) Jsand) b LS e s Gsnl&l) awssl s Lisalls ¢lselly oLl
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(Mixtures) JaiSal) 4/2-2
pailatia Jada a5 (azerotrope) s sis¥) cams a3V s 51 Ole st glil) adlse LIS
e LAY du ¥ Gy ddlide GLe s Glayy 3 gl flse o SISl o) G
Sy A Ll Sy Al vie alipSal Bai Ladall o) (of Ll T caad 485l 0ja
LAl dulle 4y o S gl W358 L R-500 a8, YL ag i3l Al Says csaaly salS
shy (zeotrope) s sl sed ¢ eallall Jla¥l ol (ys5e¥) Al el bl adlsal Aad) sa0al)
die (Lalad) ) LS5 ool S (volatile) ol bt dge (e SIS o) e by g
(358 Lad R-400 Bl g o)) DAY Jajas - (me dai die (leband) LS 1 (lolile) lajas
b sl @by e Bale (s Y deadl g aly Sl s adlse b s s ol add lisSag
Lol Agran 4y Lo Gaaal 33y o gl (oangy WA oda (2/2-2) Jsaall ey 4l
(Crisis of ozone layer) ¢gjs¥) 48 4ol 3-2
Pla e 1980 any Dy Laca )1 58U siall el Bb (y5)Y) AaaS sl day @
o) Aale dic g Apalall Jalug¥) & g yea sallall o3 Cimpaly . agial) Galaill 3 aialls Caadl)
ale sl Gl dahie 3 G930 agasues agiluld il i Ganlayy lale ADG A6 L 2
clhias clay . gl dds (g5 8 Pladl Egon Lpeluall HLEY) cluld @i & .1985
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doaally LAlally duinll ¢y g5 Al Aaai 1/3-2
(Environmental, climatic and healthy importance of ozone layer)
oo by EDE a3 e 0s)eY) Apa GSHEs Ll A dsase rmb Ole (05)sY)
b LaaYsl (goal)l DAY (e fiihie (B 039 25 .05 Aibasl il ey ¢nSsY)
alsi i 210 s0n Gy dalshy Cum ) mha e Al (troposphere) s sss sl
[7] (0zone layer) (y53sY) Ak o &) (stratosphere) b siliall d5da & 28l %90 Ay
Bl W G mha G S ed€ 1T g ge sbuss sl il o il 2l
sloell 3 ) A W L) mlan 38 Tasl€ 48 I 11 o ol Leelili pbus il i)
12000 ) adiig piseg sl Aia b olsa Ziia 0l & sl Asa 100 20 350my (48
- [B]ostusil il diida A elsn Aiia (ol Jille dija
eots lly Aalall Aaally Blall umadial (35 AatY) Galiaial psbusilind) Ak b 530 a sk
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M UV-A Ciall e 22l W) LUV-C il b6 (S aiary UV-B Caiall (e dpaadin)
Gl sda paibad (1/3-2)Jsaal) s WAdkals Al Lilay dlle Ao sal) Wllshl (Y Louaiiay
oA

Ol s b Al G5t AxdY) G 32y Y @AY dall Ky Gl e o)
cal) bl (sun burn) Geeddl da I L) dishall il (ams A8)la LY clally olasally
g bl Alall Gy T VAN i 3l alall A5t ) (gag alall hend 1S5
Agalal) dmaall JSLE Ll L (Al apsd) cpall G alie) UV-B g el casys LUV-B 5 UV-A
da g oo bl pain delial Caena ) 0% UV-B 41 o) WS L i sae V) el D
slall 8 i sy Ll sV A3l Jualadll A8 1) UV-B g bl 305 a5 WS ol
SV s B L (ol alalall dashie (e AEEN Aall Al lSH XY 8 Ly dpadl)
S Hgally cadaill Ssag flua¥ly o) dse palsd sasi Cad L)l LS L llany) (bl
[9]mni ¥ (AT 8558 Nsas

OsSe 43 ) gLl Al Wi Bole busgfll Ak Ay oY) e e cul) 50l Jia
Ole A adifig . omelall Hhadll XS (photo chemical smog) Skl Jgall Slaall Gluall
o Lkl skl Qi e Jaall Gl 131 Lo lall GLad) Cilllad dagis Ladall 028 & (y5)5Y]
NOx ¢rag sl Sl o paiall Qi ) (550 (gpséal) 3850 Gya e aally (2)¥) mhas
O9sY) A€ 3B D) ga% bpllaiad) Aygiaall CUSHal ApeS il o) LS SOy iyl anlsTy
7] dpmalall SUaeYly Sl Cashll e aall G (a5 )Y o e il (sSial
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9] i) (368 dadY) Cilia) Lailad :1/3-2 Jgaal)

. Aasal sk
Lyt cubilally il e b drng s gilginad) Jals cDle ) Caiall
(Sl
Ao 4ly 10-15% Aoy alall By .
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il Al L) el e QIS | sSiy aieS JE ol osn UV
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Cle s Alubu dag ba Syl 5535 Aaliie) () Apa A wjﬂ‘ e S
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O ol bl sda (lSals L0935V SSE Ca Laa 5] ae LaanlSls LA 38 G Aisual
oo 4585 Alee (ga S gyl 48885 Juand (53591 pn el (g0 € s LeDle s dlule 5
Abla A agplly I GPA (life time) @) e o) WS A8l AasaS sl I ga5
Basase bl oda Caals Le (yg3sY) Adal i ASH Lia cpindl Ciyide I Sia yuiosilid)
sl JUadY) e Al 5e (2)¥) (A 3l s28 e S e3a dsmas
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Jelal 4lgdl) Alasall &5 Cun (yshe¥) GE e IV 50l e Lo (1/3-2) IS
) (O el (i (M oSl B3 e gl A Jsad (8 I 83 e 01335V

0+ 05 — 20, (1/3-2)
Ghlid) & el 251 o2 305 0S5y Amadidl (358 4V 35250 ¥) (0) M) CmnS N1 ()5S0

o sially A8 s
MT i~ )}155)5

oSyl 33 S S5t Jof oS3l B
©O (ClOy Oy
Cl+0Os3 ClO+ O,-
—CIO+ O Cl+ 02

O0+0; —— 20, .4

7] AsY 0o s 5,90 :1/3-2 Jeil)
Bl (S el Axdl 5 v 030V SE Glad agully sl aulSY glal Gl s
Phaand Al ysall Gila (2/3-2)dSEN Gas [7] Asuae Gl Gaa Y Ay b i)l
ol 330 die Ball dags ) pas bl )l By oAl ald Wle duladl bl b

FCTPAL
Al 5,0l A 3,50
Clo + Clo — (Clo), ClO + BroO — Cl + Br + 0,

ClO + BrO — BrCl+ 0,

il . r !
(Cl0)z + pedll epn = ClIOO + C1 O BrCl+ sualll sgia— CL+ Br

Cloo - ClL + 0, Cl+ 05— Clo + 0,
Z(CI+03_>CEU+02) Br +O3_)BTO ‘I‘Oz
2'03 —> 302 ZJ-&AMS\ 2.03 —* 3'02 w‘

7] 352 Akl 0 935Y) S g2 :2/3-2 JS
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(Ozone Depleting Substance) ¢35 8 iiiual) \gall 3/3-2

sy b Aaleall Dlis)So nell Jaaind Al alfiilly 2yall shea) o cudladl cllia
sind s sall (I Gl odn Glati 3eaY) 028 e it sl (b Jhae Jpemn iy Al
) pilge 23 Ajra (S (1/2-2) dsaall () gomlls - Slasl leusS5i (3 S ) 553 e
Gl ie a5 (halons) lisllell cans Lo llia afill ailse ) Ailal . o0 cpslla e g5ias Al
sl e ggiat Ay el e calilally 4y Sal) lSpall b WS il @hall ol Jesid
psilll e gy Alling (Ailesl Chiaall  Lede dastivn 53 (CCly) Gs0lSI 25 2l g
duhall clalayl) olliay el)il) Jualsall ey L5l yueed 3 Jeiis @31 (methyl bromide)
pasnadlly Fladl e elsall adal ddagriae dialee Ang)lSsom Klse o (g5ia3 Al (aerosols)
Jsall 038 JS5 Al Gl )l) ariat 8 R-11 i Laleall Clisy)lSy nell Jesivs WS LR-11
oSy Al Gus pdugliall Ak () il lgie e dray sall ) LUl die layes
il s ARk JSBs (935Y) il Gl ) ol
cdfiall dnas s ecilisllelly camabiil) wi)sa) Al Ausedd) i) ay (ol 5y oS00l Mgl pren ansd
(ozone depleting (s3] datisall Mlgall agyully ST Lield) (il lly cdpdall culala)y
t e e e (385 o (y)sY) Adal I3 a8 Cuuay alsall 38 Caialy substances — ODS’s)
&b ShaS ie 4 @Al laiall yise sy (0zone depleting potential - ODP) (ys5sY) slitiud
LOsosY) i) e R-12 5 R-11 bl aile 5y08) 1 a8 )1l Sy o G Cadae ) g . (y55Y) ol
Gl s sl 8 Dyl oiiall 138 (g Lpea Uy 6 0.5 cilaisall 32 ODP e cuilS 131 Diad
b dualy) z3ki e ODP Caways (R-11 e 4w sl) Wil Al 05501 (e Apasll Caua
A s ) bl Ay L) Jarey giiall AuSH bl Jie saxie @il lusally
o (2/3-2)dsad Cuys o[9] clipall e gAY clebed¥ls awdill 358 ¢ bl k5 saals
(global allall lia¥l £ ilKe N Ailial Yiewind il alse JSY ODP (35Y) latind ¢ il<e
DY) (S 1 lylaie dpeae ded el S5 [5]adlsall o2¢] warming potential - GWP)
i) b dwd Lo 38y ey 4l daw ) Al ALE Q) sl sl S Sl )
Jpan A aalid (Greenhouse gases — GHG) didy chle itad cul€ 1)) Lads (s (ulial)
- lall sliaY) ) (global warming GW) (allall j)5ial) 5aUs
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[L]ztiad) gilgal allad) 1N (3185 (gl Sk ¢318a 12/3-2 Jsaal)

i) el Ll el i)
ot g Sl sl e 0958Y) il (Al<a Al ) ey (Alka
a (Atmospheric Lifetime, year) (ODP) (GWP1q0)
R-Il 45 1 4750
R-12 100 1 10 900
R-13 640 1 14 400
R-22 12 0.055 1810
R-23 270 0 14 800
R-32 4.9 0 675
R-113 85 0.8 6130
R-114 300 1 10 000
R-115 1700 0.6 7370
R-116 10 000 0 12 200
R-123 13 0.02 7
R-124 5.8 0.022 609
R-125 29 0 3500
R-134a 14 0 1430
R-141b 9.3 0.11 725
R-142b 17.9 0.065 2310
R-143a 52 0 4470
R-152a 14 0 124
R-218 2600 0 8830
R-227ea 34.2 0 3220
R-236fa 240 0 9810
R-245ca 6.2 0 693
R-245fa 7.6 0 1030
R-C318 3200 0 10 300
R-744 Variable 0 1
R-290 0.41 0 ~20
R-600 0.018 0 ~20
R-600a 0.019 0 ~20
R-601a 0.01 0 ~20
R-717 0.01 0 1<
R-1270 0.001 0 ~20

(Vienna convention and Montreal protocol) Juiise JsSsigns Lud 48l 4/3-2

oy gy CJSE e (gs¥) e Agleal g0 aolla <l saaleae Js) L A8le) calS il
L0359 BTl gl Jlexinds 1) aE ) Gl dad g piad JLsiige JsS 55 Otias
(Vienna convention) Usd 4850 1/4/3-2
daale s Aae B (e00Y) Aida Agles I Caagy paise Jsf sie 1985 ale (L) Lole B
O sds¥) Ak Dlead Clebals Lewdi] gl Asy (g pde ainall A8 o qigs - Laadll dy)peen
b3 Cidga My . (y5)500 Badtisall Slsall lilasi) (e 2all G sadllyy Gl e lual) Ll ol
eha i 8 Al clelull (emily cDhaaill saame dmgiey Aliiue <Ny I Gl 18V
sl (e Lyt s AEENT e Aadgal) Joall 3 calilanl) s
(Montreal protocol) Jusiise JgSgig s 2/4/3-2
Jgall e seads WAL Canlll saaad) cleha¥) Jsa Gl I s 46lél o dadgall Jsall ciliass
JoSsioull 18 Jh 8y 1987 ale (sbl) acisn (b dlisiige JsSgisp alish dis (sl Badiindl
Mgall (s Dty 7l Gl a3 5 Cua oyg)9Y) Ak dgleal IV Lpulu) sshaall cias)
B I allal) Js0 alecail Vg5 1999 alall & %50 dwsdy CFC’s Ayl )0l 4y s\
2009 ale 452 195 lge sane zemal Camy JS535 54
¥y Bas basd seday 4dndai (3lai g lud) ae JsS5igoll 13gd Allsie Baae COLasS Cijela S8
345 daglies drabal ale S Lyss slme V) ol shiae ading G (iS5l 138 3 Lla el
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e 3siaall ewle elil 2 My Ayl cOawilly cluagll LAY b Jeall el
el galall acal) andyg (bl 3ygemy e liall Jsall e Jsas @ (multilateral fund) A
Asall Bl ypaaiy Gy (JoSsignll asin AN e LSl JoSgigll (8 dsaiall sl
Aaa JHlall daleid) Lagdgall Jaig g3l dbaaa Jila ) cleliall Jisaty g3l saiiiul
-0s)sY)

(Iraq activity to protect ozone layer) ¢&;93s¥) A8 4laa b alad) balii 3/4/3-2

Niag 193 Alsall bk (S5 2008 ale sl 8 48 Wyl maals Jlsiise JsS5is 0 N @hall aual
Gagliay et ) aylial) 3030 Bangy Aidagll (h55¥) Bang o Lil Adhall Al 35 Canld el Gy
Aoatill dusnsgas UNEP Zinll i) aeY) zaliny Jialiie diley it (y550Y 0 dalil] aplisall das
Gl @byl Lae e S e Gaa Gl e el GISE By LUNIDO s34l aadl dpeliall
ddadl) puags Ldlial aaany 035500 saiiisall dsall Jald Adag zasey lalll 038 Caald Cum DA
oaldill dlady ghall Q) Gan (Gaanl Adsally Akl Ghaadl Aslainls alsall o328 ANBY Akl
c (s Badiuall Agall (pa gyl

Jehtis Jlexiad e 8ylanall a5 33 guse dlae ) Ll )55 A s Jlaall 138 b Bhad) Bl Jad
Lot (anSls Jgas ) Aradaill luiall zalie st Jualds dlacls (gl saitial sl
by Lyl Lellaindy Jaal) Jin 8 LIAY) Laglyi€is Ll 055500 saiti) lsall Gady
Msal e 3hall b zfil) sheal malan Jelin 8 3l GO il adY) Alygla malyy g
Jisai b polaind Lalis ellliag . gall ) il ailge =yl piay A3l o Jaliall culysy 4l
i ) ALl b)) gl llee 8 5930 diaa Jily Jleiad ) L)) cilelial
3She spie Ganliy 09300 saitia) bl flse Jiali salely iy g lagind She &G undid
Jeliia o8 aaend Cuppi aliy 2l Lalal) ClalSaY s 83eaYl Whead g Ghall agee 8 A
LOpptiall Llali Caledis Lt s e SISl (it (30 Jos gliil) Bieal malad

e (A leie Osaall Adpmay Gl 28 walys Jiall drag s DLl 2y Al 35 Culd LS
) Qljiise JsSsisnm bty @hadl ozl of I Aail) o3 apen Cargds ADAR)) ) Cilissal
Gsima Glo Al colilly gl A8E g (55500 BiTisal) Hgal) Jlaxin) aiay dpeli Al5aS 4nids
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(The new classification of refrigerants) gutitll adjgal Loaall Cisiadl) 4-2
(Introduction) 485 1/4-2

Blser Aidie (300 saitisdd) Msall (e ke giall wlipds AL mfll g Uad auay
Jlac s zabiil) 83eal 3 lpuil) o sall L ailsall 038 Ul ey . palSH o dyslall il
c0sps) Ak JSB e pduglindl Ak 6 selai (B Al Glawdl sl Dlual)
Al 2S5l clewind (93O Adsall bl adlsay (s Baiiaal) bl lse e Goiil
CLSHall 08 oty - adlgall Gl pan o Bl Al R Cia e Yoy Lghnand) sl adlge Jilsal
UNEP a3l 3aaall ae) zaliy (Jie sasiall ae¥) cilaliie culypis 8 sadisall cilentlly 4L
AL Clentl) S5 ae

(oleSJJJEJJJSSS\) LJJSS.“ a.u\gm\ :\,,\3\94.)&\ QL.\S)AM 1/1/4—2
(Chloro Flouro Carbon — CFC-)

leansd Joy LaS chadd )l slally GsplSI )y o (g5l LIS Lindes d50)lSop0m DlSje a5
CFC-11 oda gl wilge 5yl (o canls o 8 25 Ciles (ODS) (335 5diuna Mg s . lgle
sl Al 4wty Jljiige JsS5igy Jhjidl ) CFC-1155 CFC-114 5 CFC-113 5 CFC-12 5

9] 2010 sle Lalle Lelia Lealisl Cigs 2000 ale Jsla lgia ool palailly 49 4y aidl)

(CouSausiSa st aell) 4y st 4y i) ¢ salS g ngd) iliSa 2/1/4-2
(Hydro Flouro Chloro Carbon — HCFC-)

i sy sllly enlslls Cagsnell Cbd o gsinds Wik dialee AisplSyone lSHe s
Bl e Lad ay (adsY) 2l 4 s gd oI Gy o ggian bl o3 oY
Jlsiise JsSsisy 8 AU dacals wilsall 028 (S5 Al (HCFC-22 038 zealiill wilse il (e 40801
2030 sle Jslay HCFC-22 (e sapaill (aliall 2000 ale any <Dt cajela oK1 ¢ L)
(Hydro Flouro Carbon — HFC-)  (&saSsustisssgd) 4sldll & snlSengdl wlisya 3/1/4-2
aatil) adlse ¥y s slally 0sn\Sls g yuell b3 o (geiad Ralen disn\S o m SlSHe 2y
e oS el Lga¥) Ak s Y ed anll S sl K e geias Y e
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(Hydro Carbons- HC-) «iligilSg el 4/1/4-2
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G pnsilly ledlanin sase lligh L3dy Cuady All dia LSl o380 &Y LHC-600 (sl
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Jaiid bl oy Wllamind Jig Cppiall Cpall (e B Caatll 8 0S5 08 culS 3 L Lgiliglss
e Junily ULl 81 (80 lisylS g pnm 2gngs laii¥ls
(Natural refrigerants) 4gulal) gdisl) adiga 5/1/4-2
TXX Jodidi 2Bl Lemsany lill adlse lelan (e daiian i bl L 335m0e SliSye oy
sase lag R-744 syl 2yl AlEy  R-717 uy&\} R-727 ¢lsells R-718 Ll )yl
Sle syl aSyl Sl oSy 0seY) NS Y W Bla e LS eda gl e Jlesind
ceallall Sl SIS amyall a6
(Olefins) cilisdds¥) 6/1/4-2
Al iy eplSI 3 e FS) 5z e (griad Aaade e AulEl AglSsna GlSie Ay
Al ailileas (MoNo olefin) ala¥) GaadsY) sa il Jia 3 lesad Y illy Laagaal
5 Yleiad @liad V)5S0 ol I sl &8 dglee oW 4 clad Y1 e n G CoHg
R-1150 pdy 0aliY) Jelass -[10] (butylene) slisadls (propylene) Gslislls (ethylene) cnlsY)
oSy il Gelia b Jlenia] 500 cliad ¥ .(1/2-2)  Jsaad) Jawd R-1270 esf gyl
G oehy ALy ml wilse DA 5 L) Ol leind e dag Sl oK e gty LY
sl s laglaie 8 Jlewiudll (lls i 25l R-1234 ze 5 R-1234yf olesill 5,aY) 433Y)
gl ) s [9] sane il (A) eV laria 8 Lals, WL of dainddl pe e Jaall il
Dia (gl e o3 slitind ilSa o
(Environmental friendly alternatives) 4inll daal) Jilad) 5-2

HCFCs CFC (pesill (e gl ailge Jleaind il il Jljiige JsSsis lls
palall DA agall DA Lilhes) cleliall i8S ae slsell oy il delia culy @l
Clileal daliad) LagdgSill g G Al 5500 dGaal) Aol mlill aile alayl e
il adlse (m WA Q3 (jag HCFC-22 gl adle ae DA ) oW1 il cslS s L Jlagin)
CFC- il wilad JaS Ylaains) Wil R-134a Jpadl (S5 . )sl<H (e Ll LAY HFC g5l (5
LS lee gl o) 3 a1 Alay R-410 5 R-404 Ay syl Ldlal) cjels b . Jlasinll) psly 12
s Ul Jilall ODP (53531 sliiad (8180 0058 of las gygpall (3o .(2/2-2) dsaadl (b e
L) alanal 1388 (laing Y V1 (815 ,GWP allall a1 dSa Gl
8] & 1s3) D 1) Al il pilge asei (Say
s Aails ileshiie 8 alleind (Se M) Jad) L) sag (drop in) oaaledivd s aile —1
el Jaas ) Galeia] iy 38 o&15 L JleeY) o 8SH o dagland) 8 eial uas ) dalsl)
Aaghiall A Caiadll
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shal gy Al lagliie A allaatind Sy o) aad) a3Lall a5 :(retrofit) s sale) mlis aile =2
e lall (e depu s Baa gsi Cudll Jladnd Jie dime Qs

ldleain) Sy Y (Al Bl adlga A9 t(non-retrofittable) 4l saley JWB e il 23l =3
il Jagram A @lldy LAeshidl o 5yS cDlhaed cyal e Al cleghie
(A Sliay dashiall DSl laal) go B are Jldialy dilly a1 Gl o Al
glaa) s Guly Apla Llly (3350 Apaall bl il wilse JLadls JLoa) dlee JI5 Y
.CFC-12 gl wilad Sy R-134a (s5m «CFC g5l (ga geafiil) adlpad Jumadl) L f o alle
CSang S Jlatuy) ) ayyla 8 568 1A L adiye alle sl (4K 53 R-134a mfill a8l oSl
zlitll bl gal d3Saal) 3,580 Bl (1/5—2) Jsanl) oy o JE) =l 23leS pualal) 8ol 8 alheds
Jiladl i (longer term) Taa) Jola) (transitional) ¢ JEY) 219 HCFC 5 CFC (pe il (1
Alules e WA alies of (2/5-2) Jsaal caw WS L (new system) saaall cila slaiall 8 Alexiosall
1 allall liaY) Ballag ll Dl e 1y e galle il S 3 Dlawed s Dlons)
ansill o 5 Ty anly iy 8 0y Rt s alge Al e lially Efad) dpenll e
Ao s (e Tl Bl ilsas HC cilipnlS s el) )

) adigal dadially A Jiad) 1 1/5-2 Jgaad)

) Gl gliia (e gl e /Al Bale) gl aibe Tia it
L W FT 231 AL S @l s
R426A, RA30A,
Sl mll | R12 RA0IA, RA0IC, | paasa ‘Ra36A*, R134a, R600a*
RAOSA, RAOBA, | mooon Nooorh
R414A, R414B, RA158 '
R401A, RA01C, R426A, RA29A
Ri2 |RA05A, RA06A, RA09A|  (HT), RA0A, | penns p13aa RA23A, RA3SA,
(HT), RA14A, RAL4B, | RA35A, R436A*, | RODOL, 348 RIZSH HA5
i e R415B, RA16A (HT), | R436B*, RA37A : :
e R420A (HT) (LT)
el e R290%, RA17A,
Wmdy | oo | RAOBA(HT),RA4LIA, | R419A(HT), | R290% RAO4A, RA0TABIDIE,
et | R411B,R412A, R422B, R422D, R421A, R421B, RA27A,
R415A, RA18A R424A, RA31A, R433A/B/C, R507A, R744
R438A
RAT7A, RA19A
csim, | RS0 R4(F’$1(:TF@T§ ilA’ (HT), R422B, | RA04A. RA0TA/B/DIE, RA21A,
s S el R422D, R424A, | RA421B, RA27A, RA33A/BIC,
: R431A, R438A R507A, R744
S e B R417A, RA19A | RAO4A, RA07A/B/DIE, RA2IA,
Gdeid | R22 R4(F’$1(ggﬁg A (T, RaaB, R421B, R427A, RA33A/BIC,
43S el §lsu¥I| R502 RAISA. RALSA R422D, R424A, R507A, R744, Indirect systems
: R431A, RA38A | (using R290%, R1270%, R717%)
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1/5-2 Jssall daxs

. la glaia (ralain) gl adle /A Bale ) gl aila 15 -
Slazia) N T ) 40 ga Adpaa zalll &) ga
R408A (HT), R404A, R407A/B/D/E, R421A,
33 e o)Be | R502 R22 | R411A, R411B, Rig;éARigzlgAFngl)A R421B, R427A, R433A/B/C,
R717 R412A, R415A, R 4’31 AR 4138 A 'l R507A, R744, Indirect systems
R418A ' (using R290*, R1270%*), R717*
N R22 R502 R408A (HT) R404A, R407A/B/D/E, R421A
\ L 1 L] )
‘; g R717 R411A, R411B, R417A, RA19A (HT), R421B, R427A, R433A/B/C,
Gillaall R422B, R422D, R424A, )
e Lol R290/ R412A, R415A, RA31A RA38A R5Q7A, R744, Indirect systems
i R1270 R418A ' (using R290*, R1270%*), R717*
R401A, R401C,
R405A, R406A, R426A, R429A (HT),
R12 R409A (HT), R430A, R435A, R134a, R423A, R435A,
R414A, R414B, R436A*, R436B*, R436A*, R436B*, R510A
e R415B, R416A R437A (LT)
) Jal)
gl Jad (HT), R420A (HT)
R408A (HT), -
R502. R22 R411A, R411B, I(?ﬁ?l'()J RT2127E¢ leélz%A R404A, R407A/B/D/E, R421A,
' R412A, R415A, RA24 A R 431A R 438A R421B, R427A, R433A/B/C,
R418A ' ' R507A, R744, R290*, R1270*
Gl glaia R22 chl)?g Sﬂ;’:‘ R290* R417A, R419A, | R407A/C/D/E, R421A, R427A,
iliadia ~a RA15 A RALS A R422B, R422D, R424A,| R433A/B/C, R290*, R1270%*,
A0S el ' R431A, R438A R410A
e e RA0BA, RA11A
o) Al e R 4118, RAL2 A’ R290* R417A, R419A, | R407A/C/D/E, R421A, R427A,
GRELWN] R22 RA15 A RA1S A R422B, R422D, R424A,| R433A/B/C, R290*, R1270%*,
A sandl ' R431A, R438 R410A
*
i R408A, R411A, | R290* R417A, R419A, RA07A/C/DIE, RA21A, RA27A.
IR R22 R411B, R412A, |R422B, R422D, R424A, R433A/B/C. R744, R290%,
R415A, R418A R431A, R438A R1270% R410A
R11 R123 None None R236ea, R236fa, R245fa
R401A, R401C,
R405A, R406A,
R12 R409A, R414A, R426A, ﬁié%’i“ R430A, R134a, R423A, R435A
ele cilalia R414B, R415B,
R416A, R420A
*
R408A, R411A, IE 4229208221272'% F\I;tlZ%{: R407A/C/D/E, R421A, R427A,
R22 R411B, R412A, R4’31A R4138A ! R433A/B/C, R744, R290%,
R415A, R418A ' R1270*, R410A
R407A/C/D
/E, R421A,
R427A, R401A, R401C,
R433A/B/C R405A, R406A, |[R426A, R429A, R430A,
, R744, R12 R409A, R414A, R435A, R436A%, R134a, R744
R290*, R414B, R415B, R436B
R1270%, R416A, R420A
R410A
Jaiid Ji6 il
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L9 s ¥y sl BMAY allall JlaN) (8184 12/5-2 Jgaad)

) sl b il o 8l<a ) saY) s 8lka S aie o il o 8l<a D) aY) o 8l<a
G e o) (ODP*)0338¥! | (GWP5p*)sallad) & gl et (ODP*)0355%) | (GWP1p*)allad)

401A 0.033 1200 4158 0.013 550

4018 0.036 1300 416A 0.008 1100

401C 0.027 930 417A 0.000 2300

402A 0.019 2800 418A 0.048 1700

4028 0.030 2400 419A 0 3000

403A 0.038 3100 420A 0.008 1500

4038 0.028 4500 421A 0 2600

404A 0 3900 4218 0 3200

405A 0.026 5300 4227 0 3100

406A 0.056 1900 4228 0 2500

407A 0 2100 422C 0 3100

4078 0 2800 422D 0 2700

407C 0 1800 423A 0 2300

407D 0 1600 424A 0 2400

407E 0 1600 425A 0 1500

408A 0.024 3200 426A 0 1500

409A 0.046 1600 427A 0 2100

4098 0.045 1600 428A 0 3600

410A 0 2100 500 0.738 8100

411A 0.044 1600 502 0.250 4700

4118 0.047 1700 503 0599 15 000

412A 0.053 2300 507A 0 4000

413A 0 2100 508A 0 13 000

414A 0.043 1500 5088 0 13000

4148 0.039 1400 509A 0.022 5700

415A 0.028 1500

Jalais) Legzlua a3 9 Calm and Hourahan (2007) QA,J.A\ Y gnlai\ A ¢ flsag 0939V Aldtia) 52l aid ¥
AIA e Bale JSI ALY Jana o

(Global warming and alternative refrigerant) AWy Ll adlgag allad) JiAaY) 1/5-2
HAIE Asad) il wisad 1S HCFC ae CFC Lidlas HCFC gafitl adlge Jlasind ¢ L
Ofsaall daalye oSl5 .CFC-12 wilall laa DLy HFC-134a <lliy CFC-11, 12, 113, 114, 115
»3¢! (Global Warming Potential — GWP) (allall Jlial¥) ¢ 8l o) a3 (2/5-2)5 (2/3-2)
Cagl dglla o L liliany L A3As e Ll allad) Slpad) el a5 e sl dlle a8 03 Jilad)
HC-600a oiz i)Y G aie Yoy sasally laadU Mal) 4ISe Casey HFC-134a il gile Jlasiad
Gl gdie & Cels N oda sl ailse et Gl L4l Ly Claesdly cladEl) b

A el pilge Ll Cpptiall ) e sl

GV A e a5l Sl Y AL B e Jly 4 GWP dlall liaY) ¢ K Cagey
Dl s alladl eV A aaaty L snlSI auS sl AU e Alles 308 e Byaliall clilanY)
1 e Gty Lo V) Ao A 80le (o paS 1 Laya At Sl e £ 8005 Lia) JalSidl) e Lei|
Dxae e Gall G calingy O] culh ey 8 daiad o el aSl S e alels
el Y Gl A Dleed Gmndly A A (g50als D gppdie 232l e agid &1 L e
) e ) e Alie ol 13885 35w 200 e ST s)lSl) auSel Sl Sl (Lifetime) el
s Sl Al ) A Sl el il admin sl ey (385 (solSH Sl Sl el
Db A Alial adl) (3/5-2) Jdaad) b AEa) guiy - daghall el G a8l
[8] Aahiaall dyalall aalyall 8 asbios diyyda Cany  allall
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Adlide 4ia) el allal) liaY) £ 318a :3/5-2 Jgaal)

Al Y e il | CO;p CH, CFC-11 CFC-12 HCFC-22 | HFC-134a
w20 1 63 4500 7100 4100 3200
w100 1 21 3500 5300 1500 1200
4. 500 1 9 1500 4500 510 420

Ja0s slsell o Jumni Lafia sall 8 458al) el pa Jomat 5alls gb allall J5iaY) 58 L
Jish g ladVl gie 4ly uadll 4ad) Jsaa dalaill sl 3 2ol ey Gum Aalaill Cogl)
Mad g5 A Y s b DA ety - alal cull by @iy 2o Al e g)hald) dasal
S el caad bl oday .(Green House Gases — GHG) didall cilall <l Mlea
s sl s Al Sl oLl iy Jie elsel) (B asasl) At el Lals cpanSsY)
Laled) @lisnlSynells NoO (pag sl 4wl CHy linad) dal) dadall il daiiad) i)

[8] CFC gilsa Lenals
&lsal Ay hally ilil) Galsdll 62
lsad sl palsall Sle 12 Juadll (s5ial

(Thermo physical properties of refrigerants) @ﬂm
Aphas Ailid pailiad lgan (e IS5 ol
Ause yall Aaldl) bl o Jiily Aphas A8l Leisand (e G palsdll Gany (S Jals
S Ariine dan Bl dapd pe glil) Jab Jeany S ALl Glle 3)ha dagy il Al
b slad Jarial) (mid ie 0y Juli) Jilall dakaly A s Bl (Alina dasraiay oldy CRESS (S
138 5 aaaill 3

o o8 S Gl Alle Al AlS ghha b il wilad degad) Aghall (ailadd) U
Lilgall & o lelal)l gulSe 8 sl aaa piail il fdaly o5 aaay JALSH saa ) 3))al)
Ay ) Canlily il e G Bhadl JUE) sal) le yha JE) Jaleay gAY

A O gl s Aakaly alead) daas AL A3l eS Aaliasag Aikals Ang3l e useye ()80 alsa dlliag
el Hlay Galeaiad LN Al Gy ol alge A3 Sar e Jpean vie 3 Judl IS ]
BAN) e oyt

il Al ey laally Jlai) e mlbill ole A6 Jadn sl dgl5e pailad dlla
).\S\ 229 Bj w‘ d.\h ‘;\a_i LS'AH A Q_Q‘)Ajl_i MMJ\ QJ\ )AJ.IJ uu\)ﬂ UAJLA;J DJA ‘SA.A.M.IJ
plamil iy 1 8508 .elaﬂl.; & e (Flammability) &) o jlaally Jlidy) 4L6E W i
gl wilge ol Gy I daliiads LAlle Al ey 3 Q8 Akl Aol 2 a8y cagdl) Ll
Pyl e\ﬂj}” e s lesiia B ool A Capall @ty laalily Leinand g ol Calial & (e 2alsy
Casbaill o3a (1/6-2) Jsand) Cpus saamie dgdags dualle oled claalye ) Caguaill 13 sty
dadyall ASHRAE il ddualsas EN 378 5 1SO 817 ddualsall (335 o ol calai ay [9]40ul
(2/2-2) 5 (1/2-2) olsanll & gl adlgal Canliaill oda ddaadla (Say .34
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kY wailad Guuay il adige ciiial 11/6-2 Jgand)

Ay dsan | Alle Boan | JWaSY) e ailal 4L
A3 B3 lle Al
A2 B2 Al Falis)
Al B1 el L) olas

Aalad) ‘,A Jlaaiay) daild il adlge cillabadag Jglaa 1/6-2
(Tables and charts of refrigerants commonly used in Iraq)

Jslaad ABlas Jglan & bl o Ule S ¢ lpu poiiad) il il 3yl Galsal) 70

(il Jain (e ALl Lag) Bhall cilapal ie Judusi ) G alsil) g 31 aaiall Ll Ly
Daally Ll adill aaas 4l Jglaadl oda zyaig (il 3)ha Gilags e bl Lag) Jarcall 7y o
(entropy (25 5) ZEAY) Xy aiall jlally aiall LA (enthalpy G (ghall ssiaalls
Aaste a1 pals dlling oaldll aal a o3y . gaal) el gadall L
Jslaal) 03] Guibl) adinall gyl say &y paall i) ailga gaan Slaal (e [5] gl ) g sl
s Ghall 8 Jlexin) Aails gl wlpe Cillahidey Jglas elacl La 855 Ll cillladally
.R-410A s R-407C 5 R-404A s 5is3s HFC-134a s HCFC-22
(pressure — (bl ggiaall = haall Glhbice coudd fbll e el dlabil) Ll
il 3y B plaaldll bl cayidl Jy .(Mollier chart) ulee cilalia i enthalpy)
Lt ol il 850 & ol Ul olidee clling Gl Jews aiall (50 ity
2l gl sima Juand aaall Bl e bl fle Jile sad Alee of alall ae Al ol
234 Ge cimald sl Amars el paally 2yl Bhall Slags cilinia e Jabal) iy
il Qilasy Jabidl e il 530 Alal) (e (Sop caially hall dap dualiy coalsl
g O Il (elSas Lelae Gluasiad dd)2ay
(1/6-2) DSy 1ol 58l dusedl) il ghlsa Galsa (6/6-2) L (2/6-2) Jshaall ass
el sl (K e il ilsal (5 hall (gsinaldaiall cillbie o (5/6-2)
3351 [5]
(Secondary refrigerants) 4y silil) glidl) adiga 7-2

(secondary Jilu (5538 ay8 Janwg A il O L) e paall A 3)ball J gy
hiall 5l e shall Galaiol (sl 2l Jawas asfys Bl wiler QL) 138 355 .coOlaNt)
JE) e lia e oSG Jilpud) 038 cantiy Llas ) Jile e dills G s G5
.[5] (secondary refrigerants) 4;5:l mali a3 ga o(brines) dale Jallsay (heat transfer fluids) s))al)
sl 3 (CaCly) aspadll 3515 (NaCI) pssasmall 251 Yolaa Ylowind WajiSls ailsall o3a aal
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Lalle Jlaxia¥! 4L laye alling L oalig ) JeSile s (B JsSile Learly (glycols) csSulal) @l
(potasium formate) a ssbisdl cilayshs AEY) Joasll Jia (il 13g) lhall 8 Alexivus s
Yiexin) ST adlsall o8 (ofs Gyl pfiil) ailsal ddbidadl Nl [4] (1/7-2) Jsaadl coy
gl (Say [B] wasell (& ilsall o3ed ALl aldll e and Cllaladiag Jlaa clliag L led
asnd U ) elaa alsa (3/7-2) 5 (2/7-2) O¥saal) Cpus Aalal) die Gdlial cilaglad el
OSH ae gl Bha dapy palsall ol gl Geseeladl A LaadsSli iy e agasall a)lS
bl Ao lia Jalae 8 Guals JleaiaV) die laa Gaga daglae a5 ddliadl)
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.[1] HCFC-22 it ailal adilll Lalgd :2/6-2 Jgand)

Enthalpy, Eatropy, Specific Hoat Veloclty of  Viscosity, “nnnanM..
PR s o e KIe'K) o kIeK) o, Sowndms  pPas WWK) e e

“« MPa l.iq-kl V-p-r Liquid Vapor  Liguid Vapor Liquid Vaper Vaper Liquid Vaper Liguid Vaper Liquid Vapor mNm  °C
~100 0.00201 ISTI3 B26600 9071 35897 05050 20543 1061 0497 L2493 1127 |46 KASK 728 &Ll 446 2812 -100
90 000481 15440 3680 10132 JGIES 05646 10U80 1061 0512 1237 1080 1470 6994 767 137X 484 2636 90

0 00247 14912 12258 37370 06747 19108 1065 0545 1231 1533 ST RST 1276 Sk 2292 -
60 00180 1437 0SWH0 1327 IKSU 09260 IR0 1071 0S4 120 160 4014 KN 126 612 21

007145 142
007894142

009580 14126 02242 15270 0S¢ LS2m Toa8 003 1236 k56 Iso8 asio e 140 6w 182
OI® Q1D 14092 021260 1400 ITTS ORI 1820 L0 0606 126 S 1001 M60 9IS 113 705 1RS48

3% 011538 14010 1707 08320 18156 1093 0613 1218 1606 987 1122 719 176 -8
3601268 13951 DITI4 1921 ID9TOMIL 1L LG 0619 12 %1609 36T 09 12T 1M %

37 015080 13532 D142 16367 9179 0856 18056 1102 1282 KIO 1685 3107 1012 1094 751 1666 -32
30 QA9 1372 04363 I6SH8 3060 OASST SIS 1105 0635 1244 00 I6E% 304G 1021 1085 6l 1634 X

019344 13650 011597 170.33 0868 17937 1112 L8 R2 1623 2000 1038 1066 7RI IS0 -2
240208 1389 010714917256 WS OST ATHN LIS 0653 1280 TR NGRS 2844 104G 1087 79 1530 4

0 024531 13465 D068 17204 2706 09135 17826 1123 0665 1258 784 1628 79 1063 1038 K17 14 X
18 02647 13403 008621 17930 39791 00223 1T 1427 1258 T4 1630 2639 1072 1030 820 1445 I8

CI4 030728 1376 DOTSS 18383 09398 17723 1135 0685 1264 726 1632 2844 W0LL BST 1383 -4
12 03308 m: 00OB 1611 4039 0BS 1760 110 062 1267 TI6 163 248K 1098 1002 865 132 12

038054 13052 005103 19070 40199 006ss 17627 1149 1274 687 1634 2381 1LIS U84 BED 1200
6 0doreh LOL 0OSTI3 M| 4RTI097 LTS LISS 071S LSS 16401124 0 0m 126 6

T2 UAs636 12583 005019 19766 00915 17536 1164 Q731 1287 1634 2230 1141 057 928 1200 -2
0 04079 1215 DOTI0 0000 40505 1000 LTS07 LI 0739 1291 163 2182 110 948 94 1170

o 036605 12678 DO 20471 40650 1006 1740 118l 0757 1301 64t 16t 2089 1tes 91 o w4
6 060 D608 D093 X070 4720 LMSs 12 LIS 0766 10762 160 2044 1177 922 98 10816

o OS8IS 13467 OGISN 2ITET 4086 LONT 166 1160 Q78S 130 o0 1626 1957 Tis6 S04 1014 tozz 10
12 0.72286 12295 o.m'" 21428 40921 L0505 17341 1206 0795 1326 600 624 1915 1205 895 1029 993 12

16 081244 12249 D9IT 21044 41047 1067 17280 1220 0%17 1340 1669 1832 1224 K17 1061 939
[E3 0.86020 |1|7.4 m7” 2159 41107 107585 17263 1228 O0OS2R 1348 575 |6le 1792 1233 B6.E 1077 .06 18

T2 096195 1202 04T 2654 4132z 1091 17217 1344 0393 3551600 1705 1258 B30 1112 80 2
24 I.Dl ll9‘6 mu 0 arm l.l 1.7187 l.2§ 160.6 |6.7 l'.' 841 1130 822 24

35 113090 11789 OCD0K2 22408 41309 LIS 17036 1271 O3 13906 57 1597 1603 1288 K23 160 166
30 119190 |l7 001972 33662 d1426 ||m L7100 1281 O0OSOR 1408 517 1562  1S67 1295 8§14 1189 T3R8 0

36 102100 11863 001771 20077 4514 LI4IT 17061 1302 0860 1434 897 182 1496 11T 196 1231 684
36 LI 1SS 00I6T 24438 4ISS4 LU 1T0%6 134 0957 4 T IST6 61 D2 TRT DS 657 %

3 15060 11285 0OISI 20003 41625 11665 16985 1330 %95 1450 1564 1394 1352 769 1302 604
42 I. lll'ﬁ ﬁl] 252.33 416,55 ||747 lm' |353 |-|5 1458 458 1557 136. 13.63 76.0 l).?s 5N 42

L7700 11014 001291 25773 41707 11913 1.6906 138 1061 L3 437 1542 1205 1360 Tal 138 525 46
43 LESSI0 10910 DOIXG 26047 41721 14997 LGNT0 14D 10S 1561 41 1534 1263 404 T 413 50 4

52 203330 10724 DOIOS 26605 41756 12068 16824 1430 1182 LOIS 407 1517 1200 1431 704 M4 4@ 8
54212700 10623 0010 68K NTE 124 LG9S Ld6l LIV L6M 96 103 169 44T T4 ISI4 424 s

"Ss 233400 IDSI3 000084 27866 41763 12418 16736 151 1286 1744 375 1488 1107 1450 1582 375
60 242750 10304 17761 41755 12504 16705 1539 1287 1755 364 477 1076 1498 676 1636 351

W 299780 96975 001D 41609 13945 16520 1743 1588 2056 309 1417 924 1602 629 1916 236
33T e 0146 440 1317 L6 1913 ISR 2308 2 13RI 846 1670 606 2Li6 1R 7S

35 407780 TGN DGO 18 GO 1060 16142 2682 2944 3392 215 107 61 1871 S04 a2 08 8
% 44230 780 1209 4017 14001 15927 3881 4975 5626 177 1246  SS3 2048 593 M55 040

91T 499000 S04 DOOISL 16690 36690 147 14T & m x D o0 — = @« ® 00 9615
*Temperatares on [TS-90 scale *Normal boiling poet “Critical point
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[5] R-134a geliil) adlal apdil) Galgd :3/6-2 Jgandl
Eathalpy, Entropy. Specific Heat Velacity of Viscosity,  Thermal Cond.,
Temp.* :"r: m-}'v:w: kiikg Kk K) G KVkeK)  cpfc, _ Sound, miy nhay mWim-K) mtup.-
L o MPs  Liguid Vapor  Liquid Vaper  Liquid  Vapor Liguid Vapor Vapor Liquid Vapor Liguid Vapor Eiguid Vaper wmNm  °C
~10330° 0.00039 13911 354960 TiA6 23404 04126 19630 IS4 0SS5 1164 11200 1268 1750 646 1452 308 2807 10030

100 DOWS6 1524 251930 7536 33688 19486 LISE 0893 1162 1103 1279 1N30 660 1432 334 180 -100
80 000367 15290 42682 9916 MBS 18580 LI9K 0682 1151 1002 1340 10180 746 1318 495 2410

0 00078 15019 2050 11120 35502 1 5264 De6T 118 92 1368 1260 S75 244 -0
550 002045 14463 13567 %765 07410 17806 1238 0720 1146 1417 3SS0 %72 1S6 136 1008 S0
40 00SI2I 14177 036168 4814 37400 255 0749 | 807 1436 4m2 912 1106 817 40

1454 1940 06D 4%
1457 3842 968 109

915 1573
a3l 1544 2607

2% 009270 13524 163,34 38157 08501 17492 1277 DT8R 143 781
2607 010131 13767 0115 16551 38278 08690 L9472 1281 0794 IS4 42

2 '

945 1512 -24
065 1482 -2

08798 17451 1285 0S0) LIS 732 1458 3TLI 937 19
8512 0RO00 17432 1289 0800 1IS6 723 1461 1629 O 1020

TR DITT 16347
21 I216S 13644 016006 17105

CIS 014460 13521 DIM2 17623 38779 0914 1739 1297 D823 LIS 705 1464 13S 1000 1001 995 1421 -18
16 015728 1389 012551 1783 38002 09208 17370 1302 O8N LI61 695 1466 1M1 1009 992 10IS 1391 -16

S12 DISSM 13334 01074 18407 W1d6 09407 1M 1311 1165 677 1468 3169 1025 974 1040 1332 -12
10 020060 13271 009 18670 39266 09506 17334 1316 DSS  116) 668 1469 W86 1031 965 J066 1202 -10

D2M2E 13143 19199 39506 09705 17307 1325 OST1 1170 649 1470 2929 1049 947 1100 1243 -6
-4 02 |7. Dﬂ | 09804 |7294 133 0. |.| 17.0 25. |0.$7 3.8 ”.l7 |2.| 4

197 30

0 020280 12948 006931 20000 WE60 10000 17271 1341 0897 LIT9 622 146% 2711 1033 920 1151 1156 0
2 031462 12881 006466 202069 39977 |OMS 17260 1347 0906 1182 612 1469 2643 1081 9.! 1.6 1127 2

6 036198 12747 20801 40206 10292 17240 1358 0925 1189 598 1367 2511 1098 S94 1206 1070 6
§ 038761 12670 0OSI80 21084 40320 LOMS 17230 1364 D35 1192 SRS 1468 2440 1106  SKS 1222 1042 &

1115 8

12 044300 12540 00831 21631 40543 LOS81 17212 13T 09% 1200 162 2329 1121 867 1258 986 12
4 047288 12460 2900 40653 10677 17204 13K3 0967 1204 58T 1460 271 1132 858 1271 988 14

18 DSMIIS 12326 O8W0 22466 4860 10867 17188 1397 0989 1214 $39 1455 2160 1149 $31 I3I4 903 1%
20 0517 12253 2747 975 102 LTI 1405 (00 1219 $30 141 2167 1155 833 1 8% 20

24 DGITE 12105 00386 23312 410K L1IS2 L7066 1421 1625 1230 SI1 1445 2004 1176 8L6 1372 821 24

38 096315 11351 o0a1)

25A3 618.” 11811 I.7II8 l. 1.127 I. ICIO 1677 l.« 75;6 .21 6. 38

42 L0722 11352 00ISE 25041 42028 11999 17103 110 163 1303 427 1307 1892 1265 739 1568 S88 42
4 L1W1 11295 0OITS 26243 42001 12092 (7096 123 1182 1314 1550 1276 563

48 12529 11115 0015 26853 42260 12280 1708) 1551 (223 1339 399 1314 1470 1300 703 1645 SI3 48
50 137 11023 001) 62 A3 12538 107 1866 1246 1384 166 1451 1812 04 1672 489 S0

54 14555 10832 0013S) 27789 42483 12563 17055 1600 1296 1386 1347 1354 1337 687 131 44l
56 LSM2 10734 001208 28106 82547 12658 12045 1618 1324 1405 1338 1316 1351 673 I763 418 36

L6BIR 10529 D014 257.50 42663 12848 17024 1660 1387  Lu4R 1317 1242 1372 66l 1831 372
L7638 10422 001053 20078 42714 12944 17013 1684 1422 1473 33 IMS 1206 D305 652 1868 149 62

20237 10083 0O0WI6 J00K4 42836 132 16971 1769 1L5S2 1567 301 1268 1099 1446 626 1995 283 68

60
P
66 19337 10200 00K 29744 42802 13137 1738 1504 1532 311 1281 1135 1438 634 1950 108 66
68
n

22132 OOSIT J0TI8 42886 13430 16930 184D Le6S 1683 1240 1029 1485 608 240 7
w08 oo

133 42900 13530 16920 1887 17M 1705 260 1226 998 1807 S99 2% 220 W

25228 9431 0006 JIBA) 42898 13733 LGST6 199 1904 1838 248 1194 925 1556 SRI 2292 180 7%
B0 2632 02 3230 2881 1336 1680 2065 2012 1924 2T 177 890 1584 512 272 160 80

W0 32442 BIT8 0OME! 34293 42342 14300 16662 275 3421 280 (76 1079 709 1781 528 2091 071 90
35012 727 0OmM 35525 147151, 308 5020 4369 9 604 517 3640 03 us

10106 40503 S110 000198 — 000 10106
*Temperntures on ITS-90 scale “Triple poant "Normal bailing pont “Critical poimt
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.[5] R-404A i) adlal anlidl) palgd 14 /62 Jgaal)
Pre. Tomporatures [ me, EMthalpy,  Emtropy,  Specific Heat Veloclty of  Viscosity,  Thermal Cond., =
°c kg Mk MUK o kK)ol Soumdoms  jPas  mWAmK) perlee e
MPa  Bubble Dew Liquid Vapor Liquid Vaper Liquid Vapor Liquid Vepor Vaper Liquid Vapor Liquid Vapor Liquid Vapor mNim  MPa
0005 9370 -9250 14470 308794 KLI6 31161 0476 17532 1220 0640 1163 998 (329 7649 732 1215 645 1778 (.00S

D006 014 BO31 14406 257690 KIRS 31292 04K6S 174SD 121K 0646 L2 OB (36 TIK Tl 1212 628 1188 0006
BT86 8674 14299 196748 8§86 31507 05106 17324 1215 0655 116) 953 1346 €730 755 1192 650 1724 0.008

1254 176182 9013 31890 0. 1214 6317
13924 083425 10381 32278 05917 16953 1215 217
004 13598 043619 11748 32958 06587 16707 1225 4313
0.08 13200 022770 13331 33736 07320 16404 1243 0767 1163 142 1426 3827
0) 13071 048467 13897 340.08 1251 0784 LI66  TI9 1432 398

3119
2073

12051 015851 14383 0.77%
12845 01343 WAI2 34441

15187

12662 0.10592 155.49 34781 2744
12980 0.09$81 15871 34028 2651

26,42 12433 0.08049 164.57
026 2437 -2175 12365 0.07454 16723

1M
17441

0%3a1 17871 .
038 1405 1357 12006 00SIR 18073 38872 092

a2 1129 11916 0,04680 1545
186,38 36098

737 -683 11775 0.0403 18086 36233
05 4I5S -S61 11710 000940 19153 36296 0.

06 053 -002 11520 0.00284 199.26
20281

20941
21249 3027 1044

TR
221.9

37494

12 0.01590 233.5 37]2 & X
14 001338 24281 375,02 199 1245 653 1671 406 |4
s 12,65 642 1721 375 1S

Qolm 247.07 37878
0.01066 255,17 37995

0.00904 25908 333
20 75 4407 9416 M0OST| 26652 38092 W3 1998 243 20

21 4584 .IS 9281 0,00817 27014 38105

980 008 000723 38101

245168 5195 BR6S 0.00680 28066 30K
16 5536 §57.5 0,006 287.50 380.1S S4S 2462 136 26

27 5697 S721  B414 0.00569 29089 37962

29 €046 000505 297.70 178,13

; M3 1649 526 2806 080 29
RE(] O6LK]l 62001 7914 (L0MTS MILLS 3TTIS 132 IJSQS 2765 3197 2944 1 1060 6Ss 1695 5240 251 0467 30

14 G161 6781 T8 000361 31597 37045 13657 18255 65%  S6 126 985 54T I96S 513 3873 023 34
JT2F 205 7105 4865 0.00206 34300 34392 14455 | 4455 - — — — — — —_ - 0.00 3729
*Temperatures on 17590 scale *Hubble anid dew pams 2t ooe standard atmosphere *Critical point
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.[5] R-407C gealith) adlal andilll Lalgd :5/6-2 Jgand)

Thermal
M'vuum‘ Enthalpy, Entropy, Specific Heat Velocity of Visconity, Cond.,
Fou Dol i hdky WUAK) 6 WMAK) o, Somsdomh  pPas _ mWimk) parihe P

Bllble Dew  Liguid Vapor  Liquid Vaper Liguid Vaper Liguid Vapur Vapor Liguid Vapor Liquid Vapor Liguid Vapor mN/m MP-
0ol H2A5 T481 14955 180701 0048 16678 05259 LTI 1281 0668 1182 1008 1491 TR B4 (515 6 475 0
0.02 —72.0 .2 14667 0.9901 10314 372‘5 o.olo 19104 I e 1181 .‘l nx 6328 883 1454 7.2 2291 0.0

006 -S396 14120 035346 127.07 38377 0700 INST3 1290 0750 1184 RS 1561 Aol ear Oar TEo 1ot G0
DOR  4R42 4134 13953 026075 13439 38699 07374 L85 1306 0769 1187 B2 1570 -uu 970 1307 899 1865 008

BIOSE s I8 07 021, sl Swas 07650 Ty Torz nrer i e i us nee o O e ol
012 4008 LU 1397 01MI1L 1439 39178 0784 LK LIE OMOLI3TH 183 3643 1012 LS8 98 1721 0.

D16 3365 2683 1497 014025 1538 19536 08211 LR1S6 1320 0825 1109 735 1500 338 1037 1220 1612 016
018 3002 -24.15 13410 012542 157.51 396.36 08362 18110 1334 033 1201 742 1593 3191 1048 1204 1013 1566 0.8

ozz 200 TIAl IS a2 16055 AT 8 18033 1344 0858 N9 1506 1066 1176 1045 1486 022
026 2390 -1729 13184 009536 16691 400.62 osw LSO0D 19 0865 1210 T8 1597 2095 1075 1164 (060 1450 024

C19.09 -1143 13055 008227 17224 #0269 08954 17942 1358 0886 1216 689 1508 1090 1142 1057 1385 028
D3 IRI9 1166 12005 007690 17471 40362 00080 L7917 1362 0805 1210 680 10 2678 1097 NZ1 1099 1336 03

034 1481 838 12582 0.06824 17930 09228 19872 1371 0911 1224 1598 2560 GLIE K12 1123 1301 034
036 —I!.Z? -6.85 12528 006457 lll(ﬁ 406.10 09310 L7851 1375 0919 127 656 1598 2509 1117 G4 1138 IZJ 0.36

o oI003 397 12128 00SKI0 IBSST $07.55 03465 1784 1383 0934 1233 1507 2414 1128 1087 1157 1220 04
042 894 261 12680 00559 1R7.44 40N23 00537 17796 1387 0942 1236 35 1596 2370 1134 1079 1168 1207 042

048 <506 118 12844 004879 19286 H10.07 09739 17750 1399 0963 1245 6I6 1593 2254 1150 1058 1198 1145 048

0SS 008 517 12198 004267 198.6] 41195 00950 17702 1413 0987 1255 596 1589 2039 1166 1035 1231 1081 055

06 170 779 13500 DOMIS 20242 41315 LOOT 17671 LA 10N 1262 S8 IS6 2067 ILT7 I021 1284 1040 05
% 660 1256 12117 001356 20948 41525 10938 17618 1441 1036 LIB S0 ISTS 1944 1198 994 1296 964 07
075 RES 1476 1081 00311 N27) 41618 1O LTS LASE 102 128 S8 1T IS6 LUK 952 11T 930 078

o IR0t 1800 11365 002757 18> 41700 10665 17550 ags toes 10z 27 rsae Ims 1220 se0 15t 407 035
09 1500 2074 11790 002600 22171 41857 10766 L7820 1479 L9 1310 SIS 1561 1744 1235 949 1378 838 09

1869 2432 11641 002332 227.09 41989 10950 19491 1498 LI28 1127 490 1552 1664 1251 930 1418 784 10
1 201 2763 11490 002111 3234 42003 L1022 1TSS LSIT LISO 16 4K 142 1592 lu.s vl 14se 738 1
13 2830 11230 001768 24182 42259 11434 17389 e R Y O TR T Y )
14 I 637 11102 001631 624 42363 LISTI 1735 1ST8 125 LM 436 IS0 WIS IIS 864 1SS0 607 14
16 2630 3143 10855 0008 25457 42480 LIS 1798 1420 1326 1453 400 14BS 1318 1347 837 1664 S35 16
17 3884 4178 10735 00131 2SKSI 42535 11967 17260 1645 1361 1ATT 397 1477 1275 362 K24 502 17
19 4341 %18 10800 001157 26608 42589 12200 17212 1695 144D 133 1454 11946 m-: 801 1798 4421 19
20 4550 025 10385 001089 1564 360 1442 789 1845 414 20

2 S161 600 (XG44 DOMIO W00 42628 12624 17097 IR 1620 L6713 1406 1060 1462 758 1998 33 23
as 3534 951 9818 D.00B2T 28660 42606 12810 17038 1884 1744 1758 308 1382 1000 1498 739 2012 293 25
16 STIL6LI9 9703 DOUTG MK 4S5 LIS LT0T 1934 ISI0 LS 2 139 972 ISI7 T30 27327 26
T —T OFTS 0O0THI 20012 AZSZ1 1007 2016 1958 1923 279 1344 919 1858 713 2306 231 28
19 6214 G591 9359 DOOGTT 2993 42479 13T LGAI 2060 2048 1990 20 1331 893 IS0 704 W 214 29
32 G680 1025 BW0 000WT MRAD 42305 1MS) L6WS 2265 2365 2241 0 101 KO 165 681 2026 16 32
14 Q1) T £746 D003 IS4 21461362 mz(» 2451 2687 2475 222 1264 TN 10 6k W22 13 34
g 7522 7792 SIS 0.00439 41691 13970 16840 3065 3613 184 1207 677 i852 3333 07 38
40 T2 2l 7SS 000308 1364 41366 14152 16424 L6AT AAR6 1935 165 1177 629 1948 611 3686 036 40

463 SAD) S60) 4842 00007 ITRAN 15388 15384 — e e 463

*Temperntires on TTS-90 scale " Bubble and dew points it one standsed atmosphore “Cribceal poent
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[5] R-410A galiiil) adlal apdil) Lalgd :6/6-2 Jgandl

Temperature.” . Entbalpy, Entropy.  Specilic leat Velocity of  Viscouty.  Thermal Cond., o %
e i i i T

MPa  Bubble Dew Liquid Vapor Liquid Vapor Liquid Vapor Liguid Vaper Vapor Liguid Vapor Liquid Vaper Liguid Vapor mNim  MPa

aal -8823 -HS.14 14606 2.09KBE TaS56 37876 04588 210927 1344 0668 1227 1004 1597 6699 829 1773 T4 2472 001
am 7870 -78.70 l-lJ?!) IMW 8926 38425 05258 20432 lm 0.6% 1228 958 1628 5529 RTL 1708 779 2201 002

~6122 6114 13800 039193 11200 39440 06426 19687 1358 0762 L1238 $72 1615 4046 047 1583 850 1962 006
Q06559 5590 13639 0218 (2014 9692 061 19500 1364 OTS 1200 W7 1687 SLE_OM _1s46 KT 164 0th

0101120 5144 5136 13497 12634 39931 0700 1930 13T 0M07 1344 24 1695 950 1511 %94 1784 010132
012 4806 4798 13390 020427 13099 40105 07247 19241 1375 082 1247  SO% (700 3200 1004 1489 911 1721 0.2

016 4202 4194 13196 D.1556S 139.34 07612 ‘ 1255 778 1709 3000 1030 1446 940 1615 0.16
Q18 W44 3936 13112 013921 14291 40536 07766 lxm 1300 0868 1290 368|712 2800 1041 128 953 1569 018

0zr 30K 3440 12963 011505 14020 40753 0804 15671 0893 1266 1766 2708 1061 1395 1489 022
024 3145 3276 1294 IOSWT 1S215 40840 ONISY LSHIS 14D 0904 120 T ITUR_ 2642 1070 U1 0N 144 024

o RA o T Aeeiys IS It alets O rmr: (A1s oxg rzrr 6 7ze oio tee 15 1008 1390 028
03 744 2135 17LI 0G5 15940 41094 08k LS IAIT 0936 LW T0S 1720 252 1093 1343 1018 1360 030

T R ) 21232 0864 L1861 1426 0956 1288 1701 2349 1107 13210 1036 13.06 034
036 281 2272 12SS0 DOTIT2 16640 41295 08703 LSSTT 1430 0965 122 652 (721 2303 1113 1300 104 1281 036

2004 1095 12453 0067 17038 41410 O3587 L8SI4 1438 0983 1299 668 1720 1125 12900 1064 1235 040
042 1874 1865 12406 0.06176 17226 41464 oa%o L8486 1443 0092 130 661 1720 2181 1131 12820 1073 1213 0.2

1091 1175 046
1099 1052 038

T W T T R Y] | 1310
12205 005421 17755 41609 09165 18407 1313

1126 1116 12134 0O 18317 S84 0937 1326 1469 1045 1326 1714 1976 1164 2310 112K 1089 0SS
05 87 861 12039 0012 18659 41846 09518 LES 14T LOGL 1333 610 1712 1912 178 2140 1148 047 0o

07 R15 108 1186 0072 19174 42003 09772 18183 1490 1101 1384 86 1705 1800 1196 11820 1188 97 070
075 204 19} I78) 00MR (9692 42071 0 VR4 LSO LIO LIS A 1035|1306 MW 247 93 033

055 R R R Y T K Y R S R T Ry 0.85
00 372363 1IS49 DONGA WS 4241104 IS0 LSO LI LIS 1690 J6ld 1233 : 543 090
0 T 727 11905 002596 21100 42331 103 L7968 1560 1205 525 1681 1553 1249 11070 1301 795 100
Ll 1036 1047 nxu oSt £2407 10567 L7903 1581 1239 1434 508 1672 1488 1265 1130 746 110

13 oS 1620 11010 OIST0 2128 ATto oems LTrad taze LAt Last 7 lona I3 1203 joeso tals G35 130
14 1870 IRO] 10888 001810 22956 42559 noz1 LTML 1647 1347 1506 462 1644 1330 1302 10310 1460 620 140

16 2368 238 10652 001571 42041 1129 17644 169 1424 1560 1624 1243 133% 9998 1546 549 160
17 2596 2607 10538 DOMES 24148 42625 L1421 17507 1719 1465 1S90 422 1614 1204 1S 98, 516 170

19 102 10316 0.01203 24870 42631 L1657 L7508 1772 1555 1655 398 1593 1133 1381 9582 1686 457 190
20 3222 313410207 00LS 2220 4624 LIS LTGRO LGB LW W6 182 1101 39S 4% 1736 429 200

36 14 Q0MGE 19905 42090 11983 17370 (86] T R R A )
21 K394 98R6 00K maz a2164 12085 1720 1904 ms LD IS 1549 1012 4D 9105 199 134 230

5891 2021
5759 2087

067.5 0.00920 268.67
4570 0.00883 271.77

28 4602 4614 UISK DODKOD 27784 JZ.’H?II LTI 2000 21136 2001 3 1401 886 1521 84962220 250 280
20 4753 4764 9252 00076 80K ARES 126S) LN 213 2200 216 ) 1479 K63 ISIE S50 2307 231 290

32 SI8L SLO9l 8926 000665 28962 420.62 21 16940 238 2875 2420 9 1596 8242 2570 l.Bl 320
14 4 sese mo D00G? 29541 AIRTS 13085 LMY 1822 24M 2661 T WLD 78T 1639 8081 1177 150 340

YW YT TR |25 16638 107 85 1386 210 e T 0 09 390
40 em 6190 7935 DOOKO T2 4097 130 LSIT DMI_4S6 IS 192 134637 1808 T66E dedB 074 400

R ST 2 T TSUT LSIB) o e e e e e owmn e AL00AOA0

*lemperatures v [15-%0 scale "Bubble and dew pomits at one standard utmosphero “Critcal point

29/2 » 2015 / 21436 6/404.¢ ..



30/2

msP 7-9/S: v ey — (P~ (= e R voTy o [1]
P~ 9 =D (57 ¥ /s5)

00e 0se 00¢ 0S4 00} 0s

0 £ voysssa
(POOZ) USSQOORT PUR LOWIWET JO UDHTINLLCY UD PRSRR ONAATY LSIN U PaNdod sensdoild

0S9 009 0SS 00s osy
L00 : 7 A

00

Iy

v0'0

L ogo H i SN p i :
N ARt A RNAN RV SRTA -
Fovo HEA 1T ¥ ;
| ovo P11 m\.. M H mm il
i S A S
000 [T T8 N AsTa 1S |
% : 7

o |
& i
oo | o IFTTM {44 W\ [ P
didi gt 0 b i i
Gt HERN i £ lelel & JI oo o
0% Tl ] ! 1 i N _ : MJ
IRl | \\ I/ _\E__ I & 3
o U I /
zo |- “.. IR u,...w\.‘w.m.m \~ . \._w \_w 7 _ _ -1 zo 2
| [ g3g8B83 LA A AL 3 0
Y I Y S HIW 5303 i b |G-
vol o m\;\ 2/ o S
oo o EAT \ﬂ 74 e R 1 | | S P}
wo| sLAT] A e &
ISl O i e i I 1 K = F L AR L
A AT
2 |-+ .o.w At __. .h | | um | -l e
\ A | (| 8sbegiae
09 \..c A._. i 2 O« J L1 1
v _ i 08 |-|v i .“ ; .& .m g ;.H_ .N v
| 00b TN il il g g -
9 |- TS ey 88 3 o g JI | B | g “.Hr
S e S Hsenatragen He ;)
IEENE AT s ol e , <
il _%. il vOLb-H =
0z il 7 ! 0z o)

0S9

009 0SS

0s1 00t 0s



[A7silal) gatfish) ailgal Agtlial) e Laasad) :1/7-2 Jgaadl

0 i) il

Jlaxiny|

[

Ol ) JsSile

redtl) Jalaa

CALEY) JsSie capnadlSl 2K g guall 1S

-

iiles)) piliadl)

ol D5 o pndlS 31,5 cagpaguall 33,588

W) Jalas

Ol ) JsSE ¢ sandlS 30351 ¢ gaagaall 3y

Al gl piss

Ol JSSle i€l 335408

aS — oY) delia

Bl Jalxa

ejém s

SN Oile o5l

258

sl o il s

SN U <o llS)

s

Lald dklg3)ha cilayy clankd

O [0 [ I | | N | B |[W [N -

1] pssedl€l 335508 Jglaa Galgd :2/7-2 Jgaad

(kg/m?) Adlida 551 ,a cla s ais A3

510 A Al) io Ao g Bad skl Aty |

(kg/m?) 15 °C sis Al

% (Al p gacallsl) 15°C °Cc CaCl, Brine ~20°C -10°C 0°C 10°C
0 4184 0.0 0.0 999
5 3866 -2.4 $2.2 1044 1042 1Ml
[ 3824 =29 63.0 1049 1051 1050
7 3757 -3.4 74.2 1059 1060 1059
] 3699 -4 1 85.5 10638 1070 1068
9 3636 -4.7 96.9 1078 1079 1077
10 3577 -54 108.6 1087 1088 1086
11 1523 -6,2 12005 1095 1097 1095
12 3464 7.1 132.5 1104 1107 1104
13 3414 -8.0 144.8 1113 1116 1114
14 3364 9.2 157.1 1123 1126 1123
15 3318 -103 169.8 1132 1140 1136 1133
16 3259 -11.6 182.6 1141 1150 1145 1142
17 3200 -13.0 195.7 1152 1160 1155 1152
18 3163 -14.5 2090 1161 170 1165 ie2
19 3121 -16.2 2227 1171 179 1175 172
20 3084 ~18.0 2360 1180 1189 1185 1182
21 3050 -199 249.6 1189
2 2996 =221 2643 1200 1214 1210 1206 1202
23 2058 244 278.7 1211
24 2916 -26.% 2935 1223 1235 1231 1227 1223
25 2882 -29.4 3082 1232
26 2843 -32.1 323.1 1242
27 2816 -35.1 3385 1253
28 2782 -38.8 3i54.0 1264
29 2753 452 369.9 1275
2987 2741 ~55.0 3788 1289
30 2732 46,0 3584 1294
32 2678 -28.6 4i8.1 1316
34 2636 -15.4 4520 1339
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[5] asasall 25l Jolaa yaled :3/7-2 Jgaad)

sl sl gy 15 °C S SIS gy (kg/m?) 15°C e &gl (kg/m’) Adlida s e cla sy e Al

% Al pg33 puall ' Mikg-K) °Cc NaCl Brine 10°C 0°C 10°C 20°C
0 4184 0.0 0.0 1000
L) 1925 ~2.9 517 1035 10381 1036.5 1034.0
6 RN =16 625 143 145 8 10439 10412
7 1836 -4.3 734 149 1053.7 1051 4 10485
5 3798 -5.0 8.6 10587 10612 10589 10558
9 3753 -5.8 959 1065 1069.0 1066.4 1063.2
10 371s 6.6 1072 1072 10768 10740 1070.6
I 3678 -7.3 1188 1080 1084 8 1081 .6 10781
12 1640 -8.2 1303 1086 1092 4 1089.6 1085.6
13 3607 —9.1 1422 14 11003 197.0 1093.2
14 1573 -10.1 1543 o2 11082 11047 11008
15 3544 -109 166.5 o 11194 11162 Ii2s 1088
16 1515 -119 1789 118 1127.6 11242 11204 11162
17 485 13.0 1914 1126 11358 11322 11283 11240
I8 3456 —14.1 2041 1134 1144.1 11403 11362 11318
19 27 ~153 2170 14z 11534 11485 11443 1139.7
20 RE [0 —16.5 2300 1150 1160.7 1156.7 11541 1147.7
21 1376 -17.8 2432 1158 1169.1 11650 11605 11558
22 1356 -19.1 2566 1166 1177.6 11733 1168.7 11639
23 3330 =206 2700 174 1186.1 11817 1177.0 1172.0
24 1310 15.7 283.7 1182 1194.7 11901 11853 11803
25 1289 -8.8 207.5 1190
252 0.0

2 Gl gale
[1] ASHRAE, “1981 ASHRAE Handbook : Fundamentals”, Inc. Atlanta, Georgia, U.S.A.
ASHRAE 1981.

Al Aadall 3yl dnals o gealiilly o fagl) ST dantid fpalie aeal A\EL D (ga5al) [2]
.1996

[3] Khurmi, R.S. and Gupta, J.K., “ A Text Book of Air Conditioning and Refrigeration”, EPH
Ltd., New Delhi, 1987.

[4] Al- Jeebori, A.S., “Fundamentals of Air Conditioning and Refrigeration”, Dar Al — Kutub,
2006.
[5] ASHRAE, “2013 ASHRAE Handbook : Fundamentals”, Inc. Atlanta, Georgia, U.S.A.,
ASHRAE, 2013.
[6] Jain, V K., “ Refrigeration and Air Conditioning — Theory and Practice”, S. Chand & Co.
Itd., New Delhi, 1986.

2011l 855 1035/ G Vhhas apie " chgibagl (53391 82ng cflall Bl 33 [7]
[8] UNEP, “Good Practices in Refrigeration Training Manual “, Dec. 1994.

sall A L3 angi Al Cilats id! o lad)¥) Jultl @il sl aeY) aling [9]

t.\H\ .A;xs cd.d; ehas.dj

[10] ~Britannica Online Encyclopedia”, www.britannica.com.
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3 <l
e Lantaly gl claghiie Cisial

(Refrigerating System Classification and its Applications)
(Domestic air conditioner) (Jdiall ¢|s¢d) isa 1-3
4aie byl oy e lsed) 28 Bk oGS () AaDl jaenl Al il o lsedl s
el el s Bk e sl @ian o) Sy Sl aall Jala oty sl
dapd phie dlaulsy Aall Bha daps o Bl &5 L pladl () elsed) (e dyslise daS )k 48)2])
5 (Heat pump) dphs d3me o sial 13 Al 258 Cakall aghy of oSar LS L JalSia 3y
P [1] 2 g lsl An)l ) il o sed) o 8hea] Cinean L 3leS (s Gl
(Window type air conditioner) (Sl ) g aad) 55l ciga 1/1-3
L 81 Bylage allas o gings Aipll s b 3as DA el DAy
3ha 4o o Dl il 5)00 latlia olikly Juadlly a58y (thermostat) Byl 4o phie cany
S ady Allre ol dashie jaae e elsed) A Angpe Bph o elsedl auSE BaTys 4850
Gy .zl 550 CHiSa yie 4xddg 7)Ao elsad) Cansy s dngpe Sllling (dijall 2 )la (ol
OSaY A) Agail) Al e CESA e gl 138 canling (Aipe S e JS (glal) Casdl)
dl bzl 2TR o dplaadl clakall da 35y -3 al) CanSall dakaly Ly
-(24000 Btu/h)
( Split type air conditioner) Juadial) ¢l5gl) iSa 2/1-3
Jaly Laaaal b o gsingg colsell (golae e DAY Gl Liad g5l 130 o
o gsings Al m)la JAV) ealls dyladl Al gy il Aagliie Aaes dagie o (gsingy 48l
Gl Aoy (baagl) dayp o CESA) DA e calall slsed) anid Aagyes gl asg el
slsgll Clae Faw 31 Vs laall 8 Aas DA e ey oball o bl gle JiB Ll
.( 60000 Btuh )Jslay L 51 5TR e dliaiidl
(Portable type air conditioner) 4iiial) ¢ |s¢d) cilissa 3/1-3
daly pag L Ghad) 8 G Celd My aagall oSl Jastind panall gaill (e 225
D il 5y50 (¥ 258 Jeisddl GAL elsell lal Loshia Jeridy CaSall )
oo A Hla dan Lo phaull ABDA (e (33aT0 (thermostat) B)ha Ay ahiie o (g5iady L485])
3 @l elsedl Caa cuai lgd aniay AN Coprll A Jeatidis B ysall Jaelia Calag)y Jandd 5oyl
(12000 Btuh ) zalii sl clall (o)ld Chlansy 2alsiig cdlaiiall CaySill 5aa
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(Heat pumps) 4 bal) clicad) 4/1-3

@ 2l plaa o &l 5)S0a Alirially Alaiially dyplaall elsell Cilie (o JS sgiad 38
il 5)50 (uSe diey il 5)50 (uSe Bk e Apha daiae ) elsed) ase il gl ala
2] 2l e Y 525l Jseail) DA ) Dty laSall a8
AUl Aled daesy Al olsedl chlase jaati ) caay ENERGY STAR  Asie Cayial sy
(1/1-3) Jsaall 3 cpse e J6 Y ()3 Jales f) (energy efficiency ratio)

L Ciial Cuay Adiiall Ciusil) clasgd (21891 Jalaag) 48Ul Adled 4 :1/1-3 Jaad)

.ENERGY STAR
oSle alaa (s el Clisa
TN Jelae " 28Ul Ayllad Ao (Btu/h) dxsdl
3.13 10.7 6000 (s srucl
3.16 10.8 7999 ) 6000 (e
3.13 10.7 19999 Y 8000 (e
2.75 9.4 S1 41 20000 (g5t
oSle alaa o s lop Casa
2.90 9.9 2000 (s il
2.75 9.4 2000 (e Sl

B ke ) Ac Ll dslandl syhall Ciliag CaSall A daa Op dondll (g5l (A8 Adlad s *
algl) Cilangy Caall Jaglim J (e AS0sall AL 5<I
Glangy Gkl 8 (e A0al) A8l laia ) Jalgl) Chlan g il A oy sl o)) Jalas Sobow **
al gl
(Variable refrigerant flow system VRF) gelidll aila (385 §pata cilaghiall 2-3
HalaY) Glogaiall pe 4l oy il 20l Glogliie i o Cilaglaiall o3a yiad
200 Aliagy jAeg CiSag Jatlia (he Leuds Aashaiall ¢ Pl ae &)l g (unitary systems)

il Cale ) e ggiaty aiadll b mead Al Clogiiall o dnlaY) cileghid) *!
Grand) cloghiall Ll oty odlly ) dilal d3sl) 85 8, Sl Lelall ) Al
.(Package units)
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sty ) Clangl) apen Jasgi sanls CRASH Bany o (gsind LisS el cile el Callass
el 55 e lalaie ) A4S Bl Jals ) z)la Cadsill s

38 Al 3ang ae haglpall (e e ¢ aaly helia e o) adle (585 Byuaie Dlaghaiall ()5S
Dbt O (S Cung Adle A3 e Cilashaiall 28 iy Sl elsell jlaw o (g5ind Y ) (giad
1.5 o lilans shfiny Aibuiall pans Aale caenyy Shlia o Gyl Gy 8pia Jleal e
Al clangll b il 10 ) 0.4 (e duslall Clasll sl ol 64 )

(1/1-3) JSal Cpus cAand)l yiaia o) dejull paaie aaly e liay JOV) e claghial s2a jeay
585 gygpall aall v belall Jary dua goull e galal helin daw o gyhall 248
gllaall Al g il

x| [y il A

ekl Aadl

Lsall dad)

Y1 aa il RES RN
Leliall 2 5

gial kela o ggiad gl adle (3005 3 patia daghia daw B aSadl) dade :1/1-3 JSi)

i) aile (3805 5piia cilaghiiall i 1/2-3
toh &gl A e il aile (B85 Byt hlaghatall (oS5
(2/1-3) Jal 4 A dadd a0 dashaie @
[(3/1-3) JSal b G dghall daiaal daslaia @
(4/1-3) JRal) 3 4 heat recovery s)hall dajiul daghic e
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il

i) aile (3B Bpaia il dagliia :2/1-3 JSA

e 8okl 3aa

le);.i\ A\J)i:u\ )
Jiand s 5 S 5l
Lelall S

(ot c P
[ 3okl Ao jisaa s
Lyydlay 5ol padl ala il Je
4483 30
alala I

B BB
FRENEY

) aile (33 Bpaia A had) Adaal) dagliia :3/1-3 JSi

Sle skl sas g

3l yadl ala yiul

)

3 all ala yial

45 3as g
il

Bty
4kl

Slgidayy -

Al Aaiad cild galiil) gila (385 8 il Aaghile :4/1-3 JS
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I e 3kl sas

J.g.«a.’n Baa " N s
R = ole okl B A 50yl ala i
Bl yall ala il Sle skl 553
S gl 1 A5 yadl ala il
Lyyila, @05 .
1) Aay !
S sl
447 3as g |
4l
wfidas,
FREKY

(ct) sl — @l e Saa gl Loy -

4/1-3 Jeal) das
Ty WSail il wile Glipm sladl (S o AN L dphall Aaiadl Gl Gigme s LS,
wsd (S Y STy Jiie (G Adaal) Cilasl) aveny oSl (ayg o AR o Ladll ayyil) ) A8l

Clas gl Al GlISy 4, il Ladly Jead a8 33868 Jaall dcaaall chlasgl) o) Eus 3as4l) Jee d4yyh

Ol el §5Sys anly g 8 A5 a8 Gl Bia3 o) L Sad hall dajiud Slaagd Ll W)
hall Glapy Joadl 2Kail) mpal shall sl e gyl daghaia Llalall Glaagdl aaa daygs
iy gl b ayally Al o A0 saagl) Jee Alyyla et AplSa) ) ALl
iy lai 2/2-3

dyhall dandll Caye’d AHRI standard 1230 gfiilly 44xilly CapSill agaa ddialse Cuny
e Bhall alid are Jare CBOIE e pia 6 aoieall) Al A glate Ll Aladiall lasl) 3a3e%a
e bl B o) Sy Al ) Aaladl agag die okl eliadll ) Leaphaiy (s jaae
gt Aaghaiall A dogha)ll Ay aydll ehal A el Al 8 Al ) asplay casall sl
G ol belpa sae gl atliag d4hall AV aludl (e Aol Clasgl) anate A glaiall (K
oy @bl sy S50 () (S A
Alaiie (i€ cilagliia o AN Clasgl) Basmia Bl pile 3835 Bpkie Clashaiall () (s
J) e gaiaty dyla Glasg Bae ) Basg xe dolal il Bye0 o (gdiad Ayl Adiaagl
Ji Y L Al 55 DA e ity Jaglguall ald dayy o (gind ) B gy Taaly Uatla
dashia lgle ylasal) (3aat Aliie 208 Jilug Bigae LAl GlaagBae pa ¢ ASI 5l dalye 28 e
ASud Jlal) daghaiay Alialiag 3as e 3ylat
Glaghia Ll capmid LAl Clasgll aamtia ol adle (300 5patia §yhaldl salain) Glashia L)
O daly g (B aph gl B8 Jad 8 o) (Sang Ayl DS ) olgell laSS Jaxd o Sy
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Ay saay ) (A ) ay0 )Ame s die Jead Al AR 32l (e Balaiad) 3yl i DA
o) Gl O I e il il il lpall Biay o oy ASlas Als vie Jasd (5580
ysal) Y il Tyl (DA e S
-t adle (305 §ptia cilaghiiall e lexind 3/2-3

Sal) # Y1y ) ilgie cV e sae b gl aile (3050 8paie o glaiall Jasiad
Jie gl Ailel) 3ihey laalally (uplaallS Lpadell cliiall oy cp i)Y datiie 41 Sl
saaie Aall bl by adiaall 8 cpleledl (S aladl g JaV) Al Aoyl cilale
Oo apaly bl aan She A5 W EAY) Gleliy acllaally dpladll cladl s opabid)
ASHRAE Handbook2012 gajyall Je &Vl Sy Glashaiall s3a e 3ylasdly Jaal il glaall
(Types of air conditioning units) slsgd) AusS Claghia 3-3
(Package air conditioning) dsasall slsgd) ciliga 1/3-3

ALY Ay hall Jladd Jaxidiy cdaliall o€ aaly eliad o plimd (e ) Canil Jantiod
& (aall alaay jaally CESAlly JagLall) dphbical] i) 8)50 GliSe aand 2 L Aawgially
Lelall pany sl . ST ol s Ukl 155 105 75 553 Cleay sale oda 2algy asly dgsla
Cope o Alaly e 8 aag Aaly ol Bl deseas of s 3 daaly dygla b S
al) Laxiall Jumb il mofinll daglaia jead .zl kel 105 855 Clawsy 538 aalsiiy cbaawie
Zlkay e lsedl Gliyad auad Zlkey ¢ JlyeS dayes cdaall 3L (e diles li8a ae gl Jazually
Ll Jexing gl Ukl 5 4Gl dhall Jleadl e ladly 1y S IS 1Y elad) Glpal Gl
Opase gl e JSal glatlin Jesin il ikl 5 e @hall daall 33b) diey .l
gy ¢ oal) (@hall Jeall die pllelaall Jesy cmnd) L e ghillie oSy opliine
S Jamy aSaill il )50 JS 3yl dan ahaie Jain - iall (D) daall die Jeall (e lasial
Jery S LaeLall o a8 canly el Jany pSaill aaly 3 Gy plaie Jaxtion 35) et lia
c oY) Jaall gplaeliall a AVl el On Asbiall 43 . ad¥) (ghal) Jeall die haiuly
ol adall gilas hay) pe Arene CauSi bang (e ST Jlexin) oSay Akl dgall Jladl
0.188 m%s Al 0.167 m¥s Jamas sale Axndl Ale dagye Aaulsy CaSall olsell adyy LAS i
pie s elsedl @lae doshia ye mifi Gl <400 cfm 350 cfm s ol (SO
Glany aniis 325 ofm ce slsedl aS JB Y o)) oy gabll slsed) 3 Glaaglly ) sle)
[B]ls et N S 255 Cany Al elgl) iy
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(Air cooled package units) slsglly 3ymall CifiSal) i)l daanall ool ciliga 1/1/3-3
Gl e @l ae e ale elsell 2psall CESAN ) Amanad) CapSll ileshiie (S ahiay
gl slsedl Jsay ADIA (e Sy z5i0e cliad 8 Ll )la pag Al cddichall dualail)
slgial die L(1/3-3) JSEN 3 Cpae WS Aag e daudy CESAN 358 any lall ) ds )l B (el
Shary B 5l (Gany quin Glaags s QUK 58 hela e ST e Caull Gk
odlaia
(Water cooled package units) slally 3ysal) (i) cld daanall £5¢d) cilinga 2/1/3-3
S (5SSl DA el o] iy canlil doshiie pe s 2y e A shaial) (ggiad
P il wile jey Cus (compact shell and tube)  Asexiall canltily Llshu¥l ¢55 (e sale
Conall Clany 8 el el CESA) 0 ATl 8 0K aall sle o g )
e Ghlse I WAL Landay canlily Glglaul (€0 e sale e cpheloall il daaadd)
s ol (LS il o cplatie Cplifise S JS3 e 0 Nl Ll 550 JS)
oLl Syse S 3 Arana i Ban g (2/3-3) LAl
(Central air conditioning units) 43Sl ¢lsgdl cilinga 2/3-3

Gish o gsing ) 5l Ly sl Gl 4 (oal Cansill cileshiie Jasind
Lelaall ) i€l sang auasi Aglladl dplall Jleal) @ld 20l e pes chladll 85 aae
Aglie bangy AaCal) dibid) e Jiiwe JS5 KA daje 8 (iSAly helall LSl dladdly
Vy Ol dije e QY] ok Basen s A0Sl dakaiall (e A eloel) Aglie A2 (S5 Lo sell
PV e Ll sl e lsedls o) 4385l sl claka
515l Dual) IS cld —Ay3 5l £ )5¢d) clisa 1/2/3-3

(Air cooled central air conditioner)

g Alsh IS clad dgag s 8 GBS dbe 8 CESA Aag ey slsell 2yl CES) aums
SV ol Aag ) Layg Alawgiall dphall el Loyl 8 CESA gy Glld (A slsel
SV sl Al Jiwy Jiie LS @hae Jeriend Lllal) dphall ledl L) chadll s
S 58k elsell 2l L) Lellaaind (385 o Cilashaiall o3 audis Al JU sl ol dag sall
celsad) 2yl Jantiony 53 o L) el

7/3 22015 [/ 21436 6/404.¢ ..



=

Lyl e

H=J8U Al s

I‘ -
et Al da g 5

—=

=l
1

Ml y aall dgal
b sl

Lﬁ)\)admebam
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1
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il e g 35e
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Lelal)

SlseSaagd Ll

clall 3y C@i€a ) dmana CiuST Basg :2/3-3 Jedd

skl daadl) Ase @ld — A58l olegd) Cilinga 1/1/2/3-3
(Direct expansion central air-conditioning)

e L) elsell (e Bhall cinan ) (5% Lee il wile alily i Sdle o Cile e ggiad
ALK dahiall b Capall pea () elsedl (o)lae e 5yl CauSill Baag (e Sl elsedl e
daall il any e lsed) comy L pal) b RSl elsed) aysi asf ol bl e lsedl (gpaar Tading
Apee Aoy alald 2ay aabll elsed) a8 Sl aalll elsgdl (rme () elsed) s a8 (e (g))a)
(3/3=3) JS&N oy - ueail) eloa (graa ) ands alay sl dadll cale A &) elgel) (1
belsa e glsl sae Jastind . pllall 22dill g5 e A g elsedl Dyse S 13 L3S e olp S
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Slsally A plall he gl 5 Yiexind S oy L3l Jatlguall Jia jea) sda & gliill ilse

dae b JS0 sl laa (B3 KW) 15 TR 353as 8ysiaall cilandl

Sl & a5

BIEERARE

bl 2aail Asa 53 £ legl dme (IS £leh S 13/3-3 gl

(Chilled water central air conditioning unit) sl cilatia—433$ 5l ¢ 5¢d) cliga 2/1/2/3-3
&) 7.5 e sl Aany (package water chillers) dzeaall elall ilalie GldiSa 2yl olsel) Jantiog
(o5l s ile s el il U sl Aeghiie e Jesis +(1580 kW I 25) 500 TR
IS G sl el gyl gl lile I ] dashiie e Aagfi ey oLl adal Ciliiae Jasiad
Jiludl 1aal (solenoid valve) g cile (53 alaay (o ha 2aad slaa o daghiall (ggiaty . dahaia
elsell Cslia & 2yl Cilales i) daglaia ae agiyy e shaiall (e s3aS V) Gle Cilalaas
e sl o LileS ayyy oLl s Gunl alaa Jasinns wele ddume ye mhidl oLl il
s +(4/3-3) KAl 4 e WSy latliall Jee o sl haeliall ehaal d<al) sy Cale
sysally Uangial) Glaaadl (1/1/2/3-3) sleall 8 5)oS0al) Jag fsual) Janind dplalial) e slaiall

9/3

[4¢3] 808l Gladll (53 pall 3ylall daeJgia MK Jaxiiniig
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A Akl Balall o2gd Bl yad) JU) Jales A Bppha e 22aiall oyl (Jsdl e Lo alias Al
ol 8 ) ) eladl 8 (2/2-6) Jsaal) B )saall Ajledl salall syl ) Jalas
cJsaal
2] (90aia o blicn Hs) Ajlad) Salall dland Sa¥) aad) :2/2-6 Jsand

(mm) landl oY) aal) (°C) Lasall 5y n dxp0
50 10 8
75 -4 N0
100 -24 ) -12

SV iy ayall Ghaall (1/2-6) Aalaaly )sSAdl AT Bihall Glayy 34 Gl 2ie ey,
ol AadY (mpill il 1Y AP mmaall Gilimy oyl Guedl] dadl lgle Ladus
((3/276) Usaall e cllig eyl
chighadly Al haall Slal alaj 38 ) dilal Al (°C) Bl dage :3/2-6 Jgaal)
[2]Aa ¥ 3 (e Ml Chuaill) B §pdla (uad A2l L jpal)

Lo | e | asbeghe | sl s
cadl — sl @l
11 5 3 5 sl Gale dans 3
9 4 3 4 e :'i
5 3 2 3 Ol il o
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ol (M A shall aS (b Ay iy ghasl) e IS e (1/276) Aslaal) ks
e el pslaall LA ghaslly Q- Al ghasll e Blall GlbaS poeae Juals
o Qn Lemsene 0555 Q Gy Qe <y Q

Tr,wi "

Q=2Q, . +XQ . +Q

Tr,we

Tr,wi Tr,ce * QTr,fI (4/2_6)

Loyl o Ll sl ol 130y canall id dacayl daalall dabedl Gadsi xie 4l LDl
to o) Bha A Jliel cusy AT shall Gilags 3 ol pilie () e 5l dagase

:(4/2-6) saall 3 LS

AT 2ol 0jda el Ga ¥ B clags :4/2-6 J gl

(OC) tso ‘U"‘Jy\ .‘.’J\JA 2;)3 Jleaiay) t}’

Aapa gl e ) 1agd sylall Gajs 3353 () sedl alid) Jon (358 Aaipe (3dall Al cilS 1) L
dashll 2 e g yhall Gy Eigan ie 3y)al)

Baanally Ssmall ¢ laall 5)ald) JUEL) cdlalza 1/1/2-6
(Main insulations) 4wl J3lsad) 1/1/1/2-6
JE o aiad o (Say Apuslie Ayylay letind 1) ) Mgl ALK S ald) asly (gyhadl Jilall oyl
S PIA e elldy o g lady) = Jeall — Juagll ) dabidal gyhall JEY) Blug s)hall JE) o
AV il ey

bl skl ol ladl) e DEYL Al e dailadl) ]

Agleall mbandl 3)ha cilaga B WSaal) 2
saly e lld 33 Joeagill J8 LalSa gl Leluagi AV (ghall Jiall e sald) 588l Leosaley
saladl DA gl Jrasill dalas ge LuSe ol Aphall Laglialls . gyhall JEDU 52kl daslis
@bl JEDU LISH Lo slial) dyaals . Cisiaadly Ghaall ge AlelSie ABjlall saldl) (5685 Lo Ll s ALl
Al Asell Aadall Aaslia L Loy itudl o Lilall il dabad) Gloglia) e e 2N
O L) b AilgSl losliall pen Lolt 4pliny ilogliall oda eny cAymlall 5 4 £ ohadl
il ) il el 0S5 e 13 adings Il o gl e 0
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Jalaa s Al all dandly due gill 3 allK g AT (ailad dlia b da pailad e S ) 28l
@hall Juagll Jalea (5/2-6) Jsaall masy Al sale JSI \giyma (o 2 Ay LYl sadll
Al ilie b Al dphall Jileadl g 15

[2] 30 (e Jlond gl Jueasil Jalas :5/2-6 ol

el Jaasill Jalae salal
(K) (W/m.°C) (Material)

0.039 (Mineral or glass fiber blanket) dwasall s dualaill Gl ik
0.058 (Cellular glass) (gystasdl =30 o
0.043 (Cork board) (uléll ~! % §
0.036 (Glass fiber) alall cadl) ™ 5
0.029 el —(2060) Cpi 2
0.036 @sta —(2241) ol 5o -
0.039 (Paper or wood pulp) w3l §f G, -
0.065 (Sawdust or shavings) il 3,5 1 E
0.039 (Minerals wool (rock, glass, slag)) 4uclia alll ﬁﬂ %
0.043 (Wood fiber (soft)) dwiall bty

(e s2e e Lilay alls ) A5a) ghasll e sl Jla) slasY dphall Lesliall 354 ety
A uadafy L) 285 o)) aseadilly il (3lae Ghaad dhall daslidl dad cualyy) WS,
(6/2-6) Jsaall 4 5)sSaall (o il Ayyhal) dasliall ad i3 Jilse Jlanias] pie e lys el

- [2]llenialy agall Ay jad) daglial) ad :6/2-6 Jsad)

(M. °CIW) & )ad) daglaal Shall daya agas
Pa— Jaddl) g4
bl Glaal) Giiud) [ ohaadl afd (°C)
6.2 53 4.4 hid ) e 10 N4 (cooler) s
7.0 V6.2 5.6 1 4.2 35 2 -4 Sl o 3
(chill cooling)
8.8 N7.9 7.0 L 6.2 5.6 ) 4.8 —29 4 23 Bia Baane
(holding freezer)
8.8 ) 0.6 8.8 7.9 7453 ~46 ) -40 A claans
(blast freezer)
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Jliy 1305 Jilal) claws 3055 ae Jiy ghasdl DA syl i) Jara o (7/2-6) sl (e ey
o Il e S) AeS Jlanind bl (e iy ale s il Sea] Aaulsy ASlgionall 28Ul Dlgin
cJ))sall oyl yial) A8l 3le ) ja

2] a0l Gl A Al s Ul cligSay Jjlgall Sl 5 ad) JUE) Jalaa :7/2-6 Jg2al)

S W | ey

0.428 100

0.285 150 (Cork board) ¢l 715l

0.217 200

1.368 25

0.684 50

0.457 75

0.342 100 (Polystyrene) (il sall

0.228 150

0.171 200

0.456 50

0.302 75

0.228 100 (Polyurethane) (x)sy (Asall

0.154 150
1.2 - (Concrete floor) 4l A
6.4 - (Single glass) 23 za)
2.6 - (Double glass) 733 =)
1.7 - (Triple glass) <ulisda &35 = a5

ph Aslial) @hall Jial) sl Slia) Jo 5 A Jalsall aal (e
cUaddie (gha daasi dalee ld d5lall sald) o6& o L1
g iy o Lall Mand Alle Aaglia ol ADad) salall &5 o 2
celall i Galaaial dlle daglie el Aglad) alall 68 o 3
Sphall ey 35Sl gl (e Aaslil) lalgadl Adle daslia <l Ajlall sald) ()5S o 4
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ey s dulle daglia il Akl sald) & o L5
paludl dag)l ) lpalas Gaay (ghall Jiall dse aands (Sass
Aagane lgdlanind sinys el ey Cigeall iz ilsan Jual (he Alad) sl 1
cohilly sl Jie dgyslsbid) Ssally LYY Jadiig 13l Jual (ge ABlad) Slgal) 2
ceball Jyall dlse il (g a5 ¢ alaill CapallS fgalen Jual (ga Ajlal) 2lsall 3
Lo sl desss 5SY) s a5 eyl Aadllly Lalad) Jasis shelin Al sl 4
Al LellSal (g2l s (olls lin (ol g5 Leba Janiinn
t S AV CGalia) I Ab5lal) Osall sy oSy
@il Cagally Gusivad¥ly S WA S Gl go GG dupiae e Ajle dse
- S paills Sl o gallSl) ClSli g
Llaally Galdl) e dgsla ) uailly cililgaad) Calgaly ol i Gl dygne djle dsa 2
Odtia (ol o Giye Jsll o (g5l
Al paailly o snia1 35K diee Ajle Jge 3
V) JISEVL Al S gall ausds
gLl (sl obaal) sale sl Bsaae 5l Sl Bypem Bale (S5 AL Ale Mse ]
Glehdl pde (b Aald Bpear desind a5 (A dsall amy ae Bl G oS0 LS Glae
e ale aagis Jaall o) G Ll L ge A A CaliRS a1 JSEN Dije Ajle Mg 2
Gl anally alasl Cigeall Jali oay lsais uebua sale aliy il 4 adad IS
Jagay e).-!ld;y‘
Otine (Lslls Oy (oIS Bagane landy dlasly 1 JC8 o angis iilaa dge 3
Sl Jie Ale dida sl adde S Cslladll G G Sl Al Ale alse 4

(s Gy
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(Calcium silicate) agsuallsll clSabin (i)
s Aeliua Gl slsie (silica) deylls (lime) sl (e L35S clyad) e ABle 30l &
Usici 650° C ) 30°C hall Jlaall 8 Jlall 138 Jominnys i JS5 dludi Lelia
robaadly slaall udsa Jie b Bale Jarindy Jii LG e ay oLl o€l Sl
aylall
(Glass) g (<)
(Fibrous) A&l g3 (1)
Jexing gl Juls (blankets) isldls (rigid board) dla #Isll lgie saxie JISII 3 25a5
L6 Ay i Y Qi) s of We «40°C ) -30 °C glall Jladd) b Jilad) (e gl 138
Ggall Je Aan
(Cellular) i sbld) g3 (2)
138 Janiny L AY) DSV aulsall Jjed AL 45\S4) aa (board form) dussd JSaT 8 aalsy
s «Gpal ooy 508 ALE) 548 41y 500°C Y ~260 °C (bl Jaal i Jilal e g5
Al gl (o LIS asliag oLl alisicY 8
(Mineral fiber ( rock and slag wool)) (Asall zsllls @iuall ) Saall i) (<)
e anll L eliall calll 2 (gha day Aaulss Leguians e Ggeall #ll () 5) saall oy
8ok 8 Jlo aSad ae JLiiD diaglie ailipes (ay - 1040°C ) Joay 3 Lelaaty Al 3))hall da0)
o la guall
(Expanded silica or perlite) 8asaiall Waluad) (&)
2aall aslie ay lpha debed & o lally Jalas Al 4lSy dpduns clife e Hle Jlall 12
allally 325 °C L 90 °C o ol Aagiall Bihall oy Jlae die Jantivns Gually JSUly
Age J&EL a5 (1325 °C e )
(Foamed plastic) s iwddl (z)
bl gl adail] g5liaal) aailind ca (sl it shy clindlll ) G iy o Jilad) 5
On b @ball Alleind Jlaes il cilanyall Jilall 138 Jastiony L gaf JWaT5 #1501 0S5 e aa
.150 °C I -180°C
(Refractory fiber) hall il (z)
2S5l e g3 (mineral or ceramic fibers) ddia ol duae GLI e Ble (glall Calll Jile
1650 °C s day Ja Jerion of Say Aula JISET S @l IS5 e ziiyg cJalls psialY)
PJaii aslia sas
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(Expanded Polystyrene, EPs) 3aaiall ¢y pliw Asal) (£)
25 .(CFC or HCFC free) <lisy)\Syslisynlell of culisg)\S)slas olll cilisSa (e Jla Jilall 128
paall B B S8 sale ang sy e ST o Al oSays Aty ulea i€ (g p5S
and adde U KA anyy 1 (120-150 kg/m® ABESH) (ol add (65 mibS ) Leadad (S
iuailad (jay .(Styrofoam) asd bl

Aol aglia o il By s e o il

TR

clpiall iy Y e

Bball o b usll o @
(Polyurethane) ¢uiiyss (Asal) (2)

il (e e Jalad (Polyurethane) ke e 4 cm () -2lds lina Tas e b e

. 15 cm o)lase

(15-25 kg/m® = Z8E<Y) (pyql) Casds o

JE&) 530y angy @

Sl Jew o

Cilphaill e e el Yy ikl i Y @

Lol Tl ity ddlia) vic @
(Insulating cement) (Alawd) J3ladl (3)
Jasiiosy 5 Liall el cilays die Gy llall glall cilaydl Allesin) (S 53l Ciiandl
[1]-cAY) Dilsall o ciiand)
(Infiltration load, Q ) uedll Jas 2/2-6

sxadl Pla 3Ll Al e elsedl Jiiy (olialiae Hha bays lagd (s m @l &8 xic
O Gl A 0055 03 elsel) i Ailee s bl sbel) sl e AL clel) ey Ll Ja)
38 8L e el ol Jara 22y elgedl Jara 8 (98 Gign il Lea cpiaad) olga ABS
sl o Jasall
oo Q epdall i a sliell i Gl e 3l e Jala Y Al Bl EpeS en
2 3y Aol

Q,=Q. DD, (1E) (5/2-6)
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Sy il ) DA e i) (R1dly ol Adlen¥) dl el Q G e
S (%) E apis debudl deadl dmy o) I D, 3asis csam ¥ dy ) Dy ey ebyine
) Y sl Jlaxinly el 38 oy o5 ) elsell cipmd e ) Llen e Allad

Qref = 0.221 A (hl - hr) pr ( 1-— pi /pr )0-5 ( gH ) 05 Fm (6/2_6)
Fn= (2/( 1+ pi /pr )1/3 )1.5 (7/2—6)

Gl g ey b @l gl O H egis pnell il QLI Aath dalee (J)OA e dua
Gsina) iuaS; (KOM®) 3ty Laa N 0 5 pLp o NS e K ¢ (9.8 MUs?) )Y Jamal
bl 2yl i Jala e lselly (i) Sapl) (amalls 2yl 3 () pmiiall 65l (KI/kg) (o))
N lese (ST 5f) saaly dae dung 3add Jeny apiill (3 b o Gy -l e (1) Se)l

[2] Aakiite ad Ahklar 1 NS Gl Bl iy el

A Al e D, ol (S oS Culilly pBAl e (g5l JlaxiuV) e

_ (P8, +606,)

t 3600 6, (8/2-6)

lagide bl 4 ()5S oAl Clgll (e gyl o3a = Dy

Ol L iy ) Gyl e = P

Al bl Gley madl U il = 6,

B8 clagide Q) 4 Ay o3 il = 6,

delu el Jasdl dny = 6

b b sy gy el 24 DA S G elegll I el elsell Juasi das g8 D Jalall
Jl 8. thll olsell lagite 5l 38 Al dbe o lagite Jasal) 058 Laxie dalgiey) e Yl
1 0sSs D Dlaie (8 gyl o2a

sas il plae sl e Jastiens) E elsgdl Gt e ol dglas Slea Alad A o Laadlys
Uplai CNAY ey 3 ST o 90% ) Jasi 38 ()0 5yl ol Calasll GHDL) il (g 5yl Ll
Lo S Cum «Jlsa) el 3 25% (e ST i Y b B)eaty) oda dladl dulaall Gl L
Gilga o (Calelad) J8 (a) ) 038 b Le LS AL S Q) dles ilin e adally
& (L-E) e 08 1 doj adliaadl Jai caladl) 45l Jlaw 3abys ASal) dagutll (paall b
WY ahlaey @y 0.75 e Jo YT cany (5/2-6) daladl)
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st Jare Al Jlexie) oSy cllshe W 5y80a) clValead) Jlexivls aluall dak o Gaay
v sl

G o5l 138 L2l e ) day GAL elsedl ore Teda ol lasite 3yl (e b 058 Leaie
e Gl Jaall 13 L2l 3ae eloa Bl dags ) dhad o2l g 13 (gl sl b 3ol
CaSe e 0S e I o om0 Bphall laies asalls elsell Jaas e 230 o) LA Jea Ulal
& ((9/276) 5 (8/2-6 ) O¥saadl Laadl) Apleall 5yl o dpiae Jglan G Ainae Jlaill 2158
ol Dl WS ey e g1 S el of e Ja) el Glb S Jleiad Alls
[2] sl

_ 10%xV XN xAh

Qing = ~5ax3800 (W) (9/2-6)
Qiny = 1000 X V X Ah (k3 / 24hr) (10/2-6)
S FER

(W) sl (kI /day) ccapmil) Jas :Qinf
(M%) e alall 3l (ide ana 1V
(9/2-6) 5 (8/2-6) Crlsaal) Jlaxinls 3ngis cielu 24 < elsel) Luxs Jane :N
dsaall e 2ams Ah = (KIL) 2l giae A daladl elsell (ghall (s5iaall :AR
(10/2-6)
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30 (3l ool iy ol il A agll B £logd) s Jine aaagia :8/2-6 Jgaal
[2]ssial Jiuall Anps sb

£logd) S Jara Sl A aaa £lo¢d) Ll Jara il Q35 paa

ielu24 Pa (m°) iclu 24 Pa (m®)
5.5 226.4 44.0 5.66
4.9 283 38.0 7.15
3.9 424.5 34.5 8.49
3.5 566 29.5 11.32
3.0 707.5 26.0 14.15
2.7 849.0 23.0 16.98
2.3 1132.0 20.0 22.64
2.0 1415.0 17.5 28.3
1.6 2122.5 14.0 42.45
1.4 2830.0 12.0 56.6
1.2 4245.0 9.5 84.9
1.1 5660.0 3.2 113.2
1.0 8490.0 7.2 141.5
0.9 14150 6.5 159.8

2 Bl 5y Shall Al Ciya aay (frequent use) o Siall Jlaain¥) Al 8 1ddagala
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ciad 3yl ¢l £ 1sgd) qupmids e il Al agal) B o logd) LaidS Jana Jaugia :9/2-6 Jgaall

2] ssial Jiuall 45 )0

£ l9¢d) S Jana Ll O )Aa aaa £ logd) il Jaxa L 0Aa aaa

lelu 24 & (m®) el 24 Jda (m?)
4.3 226.4 33.5 5.66
3.8 283 29.0 7.15
3.0 424.5 26.2 8.49
2.6 566 22.5 11.32
2.3 707.5 20.0 14.15
2.1 849.0 18.0 16.98
1.8 1132.0 15.3 22.64
1.6 1415.0 135 28.3
1.3 2122.5 11.0 42.45
1.1 2830.0 9.3 56.6
1.0 4245.0 7.4 84.9
0.9 5660.0 6.3 113.2
0.85 8490.0 5.6 141.5
0.8 14150 5.0 159.8

2 Al 3580l Al Caya Cany (frequent use) Sl Jlaain¥) Alls 8 1dds gl
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2] (KIIL) 15 s dpiis 335800 5)had) ciliaS :10/2-6 Jgand)

(°C) A sl B dan

4a

i ; 5 5 10 | 10 | 25 | 25 | 25 | 30 | 30 | 30 | 35 | 35 | 40 | 40

Al (9%0) 3l Jals Al Lygh)

0

o 70 | 80 | 70 | 80 | 50 | 60 | 70 | 50 | 60 | 70 | 50 | 60 | 50 | 60
15 0.0128 | 0.0186 | 0.0246 | 0.0281 | 0.0375 | 0.0441 | 0.0500 | 0.0563 | 0.0663 | 0.0795
10 0.0266 | 0.0323 | 0.0382 | 0.0319 | 0.0491 | 0.0574 | 0.0591 | 0.0694 | 0.0792 | 0.0992
5 0.0388 | 0.0445 | 0.0502 | 0.0536 | 0.0610 | 0.0693 | 0.0708 | 0.0810 | 0.0906 | 0.1036
0 0.0493 | 0.0550 | 0.0606 | 0.0639 | 0.0713 | 0.0794 | 0.0808 | 0.091 | 0.1003 | 0.1141
-5 0.0193 | 0.021 | 0.0235 | 0.0247 | 0.0592 | 0.0649 - 0.0736 | 0.0809 - 0.903 | 0.1004 - -
-10 0.0271 | 0.0288 | 0.0309 | 0.0321 | 0.0662 | 0.0719 - 0.0805 | 0.0877 - 0.97 | 0.1071 - -
-15 0.035 | 0.0367 | 0.0383 | 0.0395 | 0.0732 | 0.0788 - 0.0873 | 0.0945 - 0.1037 | 0.1137 - -
-20 0.0427 | 0.0444 | 0.0456 | 0.0468 | 0.0801 | 0.087 - 0.0941 | 0.1013 - 0.1102 | 0.1203 - -
-25 0.0501 | 0.0523 | 0.0525 | 0.0537 | 0.0866 | 0.0922 - 0.0998 | 0.1077 - 0.1165 | 0.1265 - -
-30 0.0571 | 0.0588 | 0.0591 | 0.0604 | 0.0929 | 0.0985 - 0.1067 | 0.1138 - 0.1225 | 0.1325 - -
-35 0.064 | 0.0657 | 0.0656 | 0.0668 | 0.0989 | 0.1045 - 0.1126 | 0.1197 - 0.1283 | 0.1382 - -
-40 0.0708 | 0.0725 | 0.072 | 0.0732 | 0105 | 0.1106 - 0.1185 | 0.1256 - 0.1341 | 0.1440 - -

(Product load, Qpr) ziiall Jas 3/2-6

) Jalgall e il ¢p5aal pinall Lediny 3l B)lall A aiad

(pull-down time) ziiall 2ys (ya)
il Jiy) Jone

Fuall oy dsaa pha dand
cidl g 4

(Pull-down time) gaiiall Maad/a 0 (a5 1/3/2-6

W N =

Bea¥ls ale ladls 488y Gllua o Jpeanll 3883 §)pmy zitall maat/uyi a) a5 agall (e
—:blual) ¢l e il apaad/ayi el BAA paaill dpeal cld A8Y1 Jalsally

6/404.¢ ..

el Jsn elsgd) Aoy B Aas -l
el Calat Agyyla -
.C\:\.\AJ\ g dS.:u d
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(Temperature and velocity of air around the product) geitall Jsa £s¢d) Ay 5)ha 48 =i
Al Digin A e 2 Laa aal (e i) apdi GSal cappdl) (3ae Bha days Cunidi) LS
sl 3 la cilagy Gl 1A L geall 33 (e 3ol Aumitia Bha Cilay v Jundill Aagi el a0
Oe Bhall Dk e ol czinall 358 oloel) ads Jara o) LalSy o DU (e ST Aaiine )6 VT Gang

Aah
(Product packing) geiiall st 48,

(eiial) (sl (gl aslinms il i iiall 2055 cpm) 30k (1 o5 iiall il s By
On el ol Sy ol i skl (sl e i Alie s2il B ) ) ling <Ol
il 255 a5 e e eiall el s
(Shape and volume of product) gilall aaay Js&
LS mtiall s 3ae J8 NSy canyill olsed (mjmall mland) dalice ) LS aiiall 08 4oy 2o
150 mm gay 5o Cililis ein (trays) Gl 3 4l uis Cirung
(Rate of product entry and equivalent mass) 4lSal) 4Lty gital) JAY) Jna 2/3/2-6
Jara Aaat Aledl) Jreaill Glebu e Je daguda 2pall )de ) Jasy Jead Al adiall 20eS )
S (ALK 53] IS Ball ApeS 8 asle LAelull 8 Alenall RS piall cilahe S 2e JIay)
2wl (e e delull 8 Aleaal il cilahe oS Fandy st (Ko 2l sang ) el Lgdaay
-(pull-down) ziiall
(Entering & leaving temperatures) giiall zs A9 Jsda S0 430 3/3/2-6
Jals dabiall sl ays dalye o kY @hall deall g 15l aaad miial z5 45 Jsia ha Glay
caall ddye
Sha At 058 Levie .leal) o3 PR il Ly e G EDED Jaball (1/2-6) JSA) pass
A o Al Aayally .0 °C N 20°C e Fssenall Bhal A & AV Asydls 0°C el
oo JB 0sS5 ) oSe Al AR sald) deat Byha Aagn ) gsiel) Liall die peaill 2K 5yl
spenill Aleny Cijn Lo (o danie geiial s puenall all &) (Bins G Alsyll 3y - (gsiall sl
.(deep freezing) (3exll
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¥ Al

WY | &
G_u.a.?a)‘)ax,;).!

2t
et 7 e —— .
[ Alill als el K] i
-20° g »
20°C i - :
' Pl s el
-40"C ,—\
1
Clelully (a3

caail) Alee JMA qitall W g ) EBEY Jalial) :1/2-6 Jei

aaaill Bl daps (58 midal) At AgY) Adayal) 1/3/3/2-6
(First stage cooling of product above freezing point)
Hha Aa)) 398 mitall Jes Qls e (AT) Ladd minall =g Allg Joaall o phall Slays (358 Al Gy

+ daail)
Y] Al 2endl i Ao 3 iall il (S
_ kJ B
Qabove = Mequivatent X Cp,y.. X AT X 24hr (dTy) (11/2-6)
mxC *AT=1000
Qubove = — 225 — (W) (12/2-6)
Pl

(W) S (KJ /day) ¢aaaill ) da)s 35 gisall apsi Jes 1 Qabove
(k{g)cf\.cl.ud\ <55 G‘i“‘“n Jrend Jaea Moguivalent

(kjfkg C) codlenil Byha dapy 38 il e il 9ylyall 2 €
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(Latent heat of freezing) sseaill 4ialsl) §,pad) 4500 dda yal) 2/3/3/2-6

dea clua (Sayy il deayl Ly sy mitall 28l 3yl adl G caandll Ay ) il 3yn Ledie
Y Al deail) oL 8 pisal)

Qfreczing = Mequivatene X L x 240 (7-) (13/2-6)
J

Qfrecsing = aoa W) (14/2-6)
TN

-

(KIkg K) sl &l )l ¢ L
(W) cexl o 8 il den Qfreesing
(Cooling a frozen product) exall giiall &y 450 s el 3/3/3/2-6
U5 S Aays S 13 ginall Jyad o s 51) Saadl S s o o) s 8 34 o
il 258 Bl sy (Sexl) Bha A e O il
tAEY) Alaleally deaill A i mitall Jes Cles (Say

mxC XAT x1000
Qbelow - pbe:;:(mxh, (W) (15/2_6)
o
_ kJ _
Qbetow = Megquivalent X C'Pbe.tow X AT X 24hr (Fw) (16/2 6)
Flua
(W) caaaill 3)ha da)y (358 G:‘l“n Jea Qabove

(W) ¢2anll o o G:\ld\ Jas ereezing
(W) cdaaill 3yl Anyd s G_“\AA\ Jea: Qpetow
(Kg) cde L) @ G_“\AA\ Jraad Jaxa : Moguivalent

(k] /g C) oalaad) b da)d (358 inall dye gill 35)all Coppove
(k] fkg C) coaland) Hha da)d al itall A gill 3)))al) Co o
A0aal) lainall 3) S0l sl Ay (13/2-6) 5 (12/2-6) 5 (11/2-6) Jshaall Jleaind (Say
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(Product type) giiall £4i4/3/2-6

Gag (Al ol 8 A d8lh slhc) ol 3 i o(4SIhy Clshand e )laisall ey ollia
giiall (spaill BaS) e 3Ly cilaiiall o3g) (g hall Jeall Caunyy [ladlas aa L el Lol

A3 iidl) Jsaa Ala 8 Laisl) day0 die (heat of respiration) (il ya & 4oy pma (34N

de3all e i) il Bha A (e Glef ol dapn 8 a3 ) i) Jpeas Al b L
:\AJJU:“U“‘S""S‘E)J)A @}h&hﬂ\Méﬂﬂ\@@dMuﬂw&ﬁ\&;Mc(yﬁu

A Bl gy Al e

kJ
Qresp = mX Qresp (a) (17/2_6)
o
_ MX gresp X1000 _
Qresp T 2-1-::3600 (W} (18/2 6)

g

(W) cgiall pubiil) Jos Qg
(kj/day) casd) & ot a2 regy
(kg) il gyaal dapaill adl = m
+ Qresp Y (13/2-6) 5 (12/2-6) 5 (11/2-6) Jshad) Jlasind ¢Say
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1] clghuaddl oy sa cilutbaia :11/2-6 Jgaadl

odiil) §yla . i i
(kJ/kg/day) A | Al 4esill )l skl | 3ha A .
Bial) o) | aseadll | ALl (kJ/kgK) Al Ladsl) giial
Y PR RPN (°C) | (kJ/kgK) (%) (°C)
L) cant| anil b
8.98 [33.35| .L.i10-7 | -0.7 | 297 1.95 | 3.82 |100-95| 10-7 W puald
3.97 [16.97| «uli6-4 | -14 | 294 1.94 | 3.78 |100-95 0 o
5.53 | 87.35| eulid-2 | -0.8 | 307 1.99 | 3.92 |100-95 0 Ll
1.73 [14.69| chei-ses | -05 | 314 | 2.02 | 3.98 |100-95 0 od S
10.88|73.87| .84 | -0.6 | 247 1.76 | 3.31 |100-95 0 Ssla 3y
7.43 112.36| L 14-10 | -05 | 320 | 2.04 | 405 [100-95| 10 s
oLl 7 -0.8 | 310 2 395 | 95-90 | 10-7 | gl
276 | 467 | 517-6 | -08 | 203 1.6 2.88 | 70-65 0 Cila = ag
3.46 |14.69| «uli4-3 | -05 | 290 | 1.93 | 3.75 95 0 | (csily) iyl
4.23 (29.98| ,ii3-1 | -0.7 | 284 1.9 3.68 95 0 &
432 |15.38| sulii3-2 | -0.2 | 317 | 203 | 4.02 |100-95 0 oA
11.23|81.13| .4 4-3 -0.9 | 304 1.98 | 3.88 95 0 ki
078 | 432 | ,ui81 | -08 | 294 1.94 | 3.78 | 75-65 0 |uls - Jdea
11.84| 65.4 | ohes—es | -1.1 | 284 1.9 3.68 | 95-100 0 s sina
el 8-6 0.99 1.24 70 10 dls — LYl
3.71 |11.23| ali3-2 | -0.7 | 307 1.99 | 392 | 95-90 | 13-7 | oa— Jils
1.73 | 4.06 0.7 | 260 1.81 | 345 | 95-90 7 Uallay
el 6-4 | -1.3 230 1.7 315 | 90-85 | 16-13 |ssa — Wil
il 3-2 | -0.8 | 304 1.98 | 3.88 | 95-85 31 (£59) s
156 [ 12.61| «wlui4-3 | -0.7 | 317 | 2.03 | 4.02 | 95-90 0 Jad
11.75]58.92 | et g5 | -0.3 | 310 2 3.95 | 98-90 0 gl
eli3-1 | -05 | 314 | 202 | 3.98 |100-95 0 Oy
1.38 [ 994 | .Li7-3 05 | 313 | 202 | 398 | 95-90 | 5-7 ablals
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1] Aslsdll oy 3a clallatia :12/2-6 Jgaal)

oif) Ba ap | Bl Lesil) LAl | Akl | ha da
(kJ/kg/day) . ) .. - - ilall
Bial cpa) | dandll|  dlals (kJ/kgK) Agaudl) Jadal)
C3PR IS PN (°C) | (kJ/kgK) P e (%) (°C)
0.864| 821 | ,eii8-3 | -1.1 280 1.89 | 365 | 95-90 | 4 W1- |
2.25 | 8.29 | glesd —goud | -1.1 284 1.9 3.68 | 95-90 0 Chiadiall
-0.8 250 1.78 | 3.35 | 95-85 sall
Oleswd | -1.6 274 1.86 | 3.58 | 95-90 0 @l iall
1.9 | 6.39 | sulii6b-4 | -1.1 310 2 395 | 95-85 | 10-7 S
Ohe — el | -0.9 157 1.43 | 2.41 | 85-80 2-0 | xgd s
138 | 7.17 | euldi3-2 | -18 267 1.84 | 351 95 1-0 5
el 4-2 | -0.9 290 1.93 | 375 | 95-90 | 4-2 il
lesw 14-10 | -1 284 1.9 368 | 95-90 | 050 | <l
hei12-6 | -16 67 1.09 15 | 75| -18 00 | <l
1ed 12-9 77 1.12 | 161 | 60-50 | 4 N0 |wlsl oyl
3.37 [24.36| Li10-7 | -2.4 260 181 | 3.45 | 90-85 | -1.010 |zl ol
0.6 | 2.68 | _esl6-3 -2 274 1.86 | 3.58 | 100-95 | -1.10 )
406 | 579 | «uli6-1 | -1.4 297 1.95 | 3.82 | 90-85 | 18-15 | (yselll
10.02 [12.53| auli6-4 | -1.4 250 1.78 | 335 | 90-85 | 10-7 REA
1.13 | 7.77 | esnd 12-3 | -0.8 290 1.93 | 3.75 | 90-85 5 BESH
el 6-2 | -1.6 277 1.88 | 361 | 95-90 | -1.6 0| i<
oleswd 2 | 0.8 310 2 395 | 95-90 | 10-7 gkl
06 | 9.1 | eulddl | -1 284 1.9 3.68 | 90-85 20 REE
0.69 | 6.65 | wului4-1 | -0.8 287 1.92 | 372 | 95-90 | -05-0 | #sal
el 42 | -3 274 1.86 | 3.58 90 0 el
i 2-4 | -11 290 1.93 | 53.7 | 95-90 S
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1] Sleally agall osaal) cillliia :13/2-6 Jsadl

aan | Bbad Legll Bhadl | dygh

Bial e | apeadl)| Al | (KIKGK) | e :;: gial
(°C) |(kJ/kgK) P e (%) ¢C)
cild 61 | 2.7 257 1.8 34 | 92-88 | 1-0 | zlb s
cild 61 | <17 233 1.71 | 3.18 90 0 308 iy
45 2.7 220 1.66 | 3.05 90 1-0 Jac
ald 71 | 2.7 95-90 |-18--23| ene iy
ei12-6 | -2.2 | 233 1.7 3.2 | 90-85 0 ol ola
Ly 125 | -2.2 95-90 | - - 23 | eas ola
heil12-8 | -2.8 | 247 1.76 | 331 |90-85| -2-0 | dsjlh galse
mlsgend | -2.8 95-90 | -18--23 | baana 2l
hei12:8 | 2.8 | 227 169 | 311 | 9590 | 0-1 il
A5-1 | 2.2 270 1.85 | 355 |100-95| 1--1 | gilh e
kw145 | -2.2 95- 90| -18—-29 | e clau
ei12-6 | -2.2 267 1.84 | 351 | 95-90 | 0-1 |adsdlciiad
Lel2 | -2.2 270 1.85 | 3.55 | 100-95 | -1-1 Olag 3l
law 14-12 | -2.7 257 1.8 34 | 92-88| 0-1 |aasaldld
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(Miscellaneous loads) (4ssiie) 4dla) Jlaal 4/2-6
Tani€) el Lila) hacae J8 Ay destid) jobadl (e Al sl s o
—: Y b &l adl) e Jala
(2l cpaad) Jala Cplelall e Al )hall LS ¢ sama) (alidl) Jlaal -

culal) A3y Al S calidadls s Laay) Jlaal -

AleSl Sl jaalls 33¢aY) Jlal —7

A(2psad) 3l Jads Jamy AT s Haae ) Al Jlaal —a
(People load) (alail) Jlal 1/4/2-6
Jaall 30l e Jext dalSy dugune Yleal ostnay anall e Jah gl cpill (alasy!
235 3yl (pde Ba Aap o palisd Sl Bhall Gae adiats il Giae Jab ghal)
Gleles 2aey 2l (de Jah adasay oW 3 (alasl) oW 45 asty A Jand) g5y Galasy)
& axinall 4kl e cplalal) dae gy Agigmy Sl Gudlall ggis apall (3ae JA1s aaagag
Myl bl BpeS oy dligS @ladly Jlasinly o dusy culS slow dball ) dladl Jay)
Gy el 38y 3 aagy Yy dndajd Chastall s2a A8S5 Lasll Jlae o apall as ) Ldlay)
& oaladY) Ly Al dhal) Jleal) dasgia (14/2-6) Jsaal) mungsy »pamaall cilypail ol
Adlide )3 B)ha Gilays die il Giaal gl

3]sl A agall B Lalddl) Lghuday AN 4 hadl Jlaal) Jaugia 114/2-6 Jgaad

aalgll Lt ill B yhall | andll g3ha byl dap
(W) (°C)
210 10
240 5
270 0
300 -5
330 -10
360 -15
390 -20

DAY daleal)l e Qpe pall (Al Jala cplalall (e A1l 3))all 4peS Crai

Qpe=1.25(10% (272 61;) Nxn (W) (19/2-6)

sl G ) b leldl se N ey el giie JAb Bball A ) G e Cua
el yaall Jaba cpaaldiall cplaladl dae dn ey WS cayall cpad) daday o slalad) L DA
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Q=P As

N

(Lighting load) 3¢l 8jgal (e ALkl 5))al) 2/4/2-6
Jals Alexivadl) 3oLyl 3as bl o Llgolll Q36 L) sjeal (o Aliial) g)hall daS o
AV aleall (e cuwatiy cayuall (334l

(W)

(20/2-6)

phall dad (asdi o g Wiyme pte Als A5 (kW) 3ela)) malias )3 ) Py Saji s
As 3asis el Rl duayl e daludl saagl 10 watt g J8 Y el sieal (e Aldidl)
casll A3l cilelu aae AN 3asis canpal) el dpuall 3aall G mhaw dabs )
(Motors load) Al gl cilSaal) ¢pe Akl 5)ad) 4sas 3/4/2-6
(15/2-6) Cnlsaadl Gty Qmo AilyygSll S paall (o Aliiall 5l ApeS cansa

Sl ol 508 32 9884l 3))all dpaS
(kW) (Watts/kW)
0-2 250
3-15 150
15-150 100
>150 80

(16/2-6) 5

4] Al gl s mal) (e Adiiial) §yad) A :15/2-6 Jgaal)

1kW=134hp
1hp=0.746 KW

[5] Ailngsh) cls mal) (e Angial) §5had) 43S :16/2-6 Jgaal)

(Btu per hr per Rated Hp)  lsel) (Al 30 sl (ylas
& ol 3 508 FRRTTR b eSI & jadl oSl & jadl z A lLeSl @l sl
xS ) Ol Jala Ol Jala OoAal
s ‘ ; ‘
(Hp) (CoA Jalaseal)) | (Ooaa ol s5eall) | (Coaad Jalas jeal)
(Btu/hr) | (Watts) | (Btu/hr) | (Watts) | (Btu/hr) | (Watts)
1/8 - 1/2 0.60 4250 1243 1700 497 2550 744
1/2 -3 0.69 3650 1081 1100 337 2550 744
3-20 0.85 2950 863 400 117 2550 744

23/6

1Btu/h=0.293W

AV Aabeall Jleatindy Gavny (55l all daall ld ¢ 3all Jala b jeSl & adl (IS 1)

» 2015 / 21436
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Qmo = 2545 x (Hp/ Eff) xFx F (21/2-6)

LM

el dadl 5,8 ¢ Hp

Sl dadl ¢ Eff

1 st sale SloeSl hadll Jlarind Jalas @ Fum
1 st sale AlyeSl dhadll Jueat Jalas ¢ Fuy

Y Aoleal) Jlaainls oy (gyhyall Jaall (la (334l DB Slyesl daall IS 1) Ll

Qmo=2545xHp xF xF (22/2-6)

LM

t 8 Qi 2.:;).'\'.'\41\ JJLA.J\ O PRI ’é)b;l\ LS ‘_;l.q;j ol aﬂ]ﬂ}
Qi = Qpe + Qi Z Qmo (23/2_6)

: 58 Qst ubad) Jaall Axy¥) i sSall & sama 58y <l
Qst = Qrr + Qpr + Qin + Qi (24/2-6)

JARTES

e sl slad) o ol deall: Qv

iiall e dais (gl Jasll 2 Qpy

3! JleaY) das bl Jesll 1 Qo

#1sed) i Aas g)ladl deall - Qi
(Shasdelsell e om I B o Al )l Jadd 4l oy eyl el Iing
P VIS Al A Fy Jaleall 4gpmg ol

il il Fg= 1.05
NIPEN 5 EON Fg =1.10
aeaill slasy Fg =1.15
Pd Qr  maad (ghall deall S5
Qr=Fq Fs Qst (25/2-6)

1,10 sylaie el Jalae ) Fg eg Cua
Ne A 1y dus 24y e Qr mawadl ghall deall Lkl Ledll adaat g 1yl
AU il mpgatl @l el 20 5 18 G Lgiad mshyiig casll A el Ao glaie Jinti ile L
3 b aaians ol liigie Loz lall ()65 Cum) gl Clypae o STl Bl 1Y Gillee claY
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Meaill Sl ayal il (ghall Jaall (8 @lidly L) a3 o) ) Dluall Glles ¢ hals (8
5% Qe

2 (26/2-6)

QCL :QT Ty
(Other loads) )a Jlaal 4/4/2-6

Tibe ClSaas Aal) 3 ilidwe Jio 2yl Gilae (S AT Apha Jleal i 0585 o Sy
fos 208l (3R B Aad e ST b dad 0S5 Laie (D ey A5 cladllly il
S alee Gy 83Sl) Jleaal) cld e laxial] b 4 chypiea Ylaal i Jleaa¥l oda ¢
[5,6] Jea¥) élls ddaxil (%10 Jsa)
(Load calculation / insulation materials tables) (4badl Jlsdl Jglaa) JLaal¥) Glua 3-6

A/1/1/2-6 A gl Ka
(Selection of refrigeration unit) gl dgghaia ,LH3) 4-6
& Adeey dade Bpa (590 Gredgie ki el (PR (EleY bt dashie aal

Bangy gl wile gav HLEa) () -ler ddaldl) By gl dashie LAY mfidlly Cauil) Jlas
Galle ulaey Clialye o adiny Jagill caplify Gsitl) clialaly 8l Ty Hasally Caisal
padigall JB e Wiha) & Al ualpll Glleall 38 Je Gl dauadll @l il cilibyg
eseas O emlie ()8 A Jeagll il Lashie el 2o JlieY) (3 M o ey
Sleall g5 pantl manall LA M &) a6 IS8 il Gleshie gl ALY las agall e
Costlnall il bl il il S Jle g LAY Cong I IS (1S (51 by allanind osllnal
Y g Ailag Ll pslias e Dilsie 0sSs Le Gy
! s papdiall Cilianlya djne cony il Gashiia HURY pansilly Jaglaill U,
(3aanall 5l Byuall Aglaal) lsall) el dye s
ceailly 2yl Y ama
Lyl Giledgiua t\}ﬁ
cpill Aledgiue 2dh )84
Aabid) 28Ul alas
el Clewgil) .6
o3 ol 138 LAl sl Jahadil e A Alnpe b DS o cany il dashie L3 o
130y Uil oS ilasiall gl el b (sshall das (ohly s e ) 2sly il desliial
O o W) ) bl (ol il Ayshys B ilayd I Lgipias all Cilaial) sl

O N T N
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JS) G Gy <[8,7] Bl oy e Ailida 3g3aly Tl Jgsaall il clilane 20
T=T Jemdl) b Jaaaiily i) e gliia ilisa

6 bl gl
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2005.

[3] Airah, K., " Air Conditioning and Refrigeration Industry Refrigerant Selection Guide",
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7 <l
(Cooling and Freezing Warehouse) 3aaaally 83 mall ¢ 5laall
(Preservation of foodstuffs) duilil) algal) ads 1-7
o L) Rijaa Uygpem ey 13 500me dipplay Lgilh Jadant 5f pie 4l 40691 Jabs Copay
g AR dsall Jaia dpeal olagiy ledain Bl ey Olid) (Sa s A8 ded) Gl (505
3 b Ghlie g S LY e 5aS SleS ) agilalia) 2ba)ls ol Gl e by
sk dadles (A5 a v Bdag G35 () dassall aSIsdlly Glghaadd) Jie Cilaiiall Gany o liad
sl Blas anal cplae (8 anpall oo cdal g Lgallay 43 dada e (Sar S Bl Al olal
topes ) oA aad ey - SR Y G anall jlae asels A
Gilasy g opall sale a1 s Waasd Cilayd (35 5y A3V Laléia) 4 aady 12yl Al @
- 5-7°C o il 3)ha ilays &) il agee A5 ¢ -2°C (N 15°C (e 8)ha
O i g aeai Alla 8 e ldy eyl iy A A3 YL Lalia V) 4y aalys taenall A o
Y Gy b aill o3 (e Uagly -18°C 1 -2°C Bha s die ()6 )
P () el AN (8 AR Mgl anidi g
cosills Al DA gl cililaally i 85 ) olsall Ly dalyy Apall 2503 Jpdll 438 @
Jara o Uy ey Aleld o )y dsall 038 2l Yy . clghyuiadlly aSlill Ll JEially
Ll aall A peaall s Lal) g e 2ag 1353 al) dayd iadd Aais aaill
sl Al el 3 Lypall Cilleall g Caigin ) algall Ly dustyg dual) e 4380 lgall 438 @
I DN Sllaally e Sl pniil) Jalse dais dladlly Sislill Aape ST ()5 Al
ey Calsally asalll Josiiy JiST alaial ) st aasent dlae (8 131 Lgle Sylaal) (SalY
Jpall 3 Joand saieall AilasSl) Clpaiall (e Ao sane ddanlsy Chaay (bl ALEN 32eY) slud ()
Baxie Jalse iyl odgly .dll o il ey 35130
dialaly Jalge i
Agganl) dsall pren Bagase (5S A) Apmdall Gl sy
Aala dalse —@
leatls clgadan e 45030 Jsall & san ) (micro — organisms) Aasal) dall SN Cay
1] el aled il sale sy Lo )lal) Jalgal) @iy L clyylailly ilaally Lol
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(Ssanilly ity qudailly Ciadacll) 4,089 Jadad Land) ikl 1/1-7

(New methods in food preservations, drying, canning cooling and freezing)
Sihhll a3 .(Qmmj cealally ol Jie) 41 Ladal Adlide 3k a2l die (lud)) sk il
prlally eladll b Tuas aant Ll lapdlae (pas sl S Jeid ) Lo Leidly e a2l e
& oSEl e A,N O A L jaall 3agana Adyylall sdey Adaganal) AV o ) daleayl daS),
2pdlly Culailly Cadaill @ (@ihall o8 ey cAbigha 55l B Al 8 A310R) Agall Jaiad g5al 33k
- il
(Drying) (Asshll cidasl) 1/1/1-7
Oe palddll iyl e @iy S (e Aall ¢ Laly claiil) aey (Biary Aad) el i (il )
Cipy Lo say dlgl ooyl 400l sold) Jais 8 seliy Lee 438l 5okl Jala dsagd) o)
b5 (Freeze-Drying) lee Ciuinilly apeaill mad 5 Cumy 5329 agiall 3 gl delia <yl 8]
it bl Aglee Aauly Giais Ldendll Ala 3 ag (b)) ALY sall Juadl daals day)l
Alee Wl L dsny dllia &N Cuny Aagpe Aiphy aeadll JaS Y L (vacuum) S ek
D ) e e deadl Bl Jsady Cas alidil) B))a ABlialy 42580 A8) (A jadid Caiadl)
) Adiias dals s
(Canning) qulaill 2/1/1-7
Jalad o calSals Gl cilalay A o Aol ) dsae Gl (8 o3l iy ash culedll Gl
Sy Calill a8 g Lehid o 388N o Lalls lail) Ll (e aall sasae dyie) saal 3 ally
& ey e oyl Aapall b dadall o lal) J8 e adied diplall o3 o malsl) (es L A813R0 Al
Calaill yfingy L2l AaSaay daine Lol 3 adain Gl oo (58] 850 o128 Sl sale) axe (e
ledain SaY A3l alsad) o LI o e Lallal) slail ppen 8 L) Lgaassly SR aal e
Jstil Al Lol Adead) 3691 5aatis . lalanl oy 2ny Lad e 35k 203l 1yl ddes
Al s dsglal) Al Ll 43eY) daia gy oSay ) sl Al G V) oty Jal,
Bpaine 35 O ity il ddee o ) s 508 iy AEKH Ale nea llaws Ayl e
[2] Bl s il ey G
(Cooling and refrigeration) aailly 2,584 3/1/1-7
il Al € daidinal) 3)hall cilags Jlania) Tase o 2yl ddandey (alill ALGEN o) gal) Jaéa ading
e\l alid e et ) AV cdle ) iy S oLl s Aald) LUSISH ety Lol piag
LoDl By (Al miall ga o asliall Jadall A0 3yhall daja Hlod) Cagiys LA0IR)) dieds
L OHE sana (pana Azl Cilaiial Caia
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(- ASTsilly gyl i) cisilly sl e B (05S5 ) E »
ALy salally asalll Jia s s Y S Gl 0
AC )l a Slag dies byl saal A1 el Jaia Zilll s3a 8 A5l AaDEN Jesias
e 5aad e Bain 8 -18°C ) ladsant dapd Juai ) dlailly biall saenall Jesiad IS
sl gy @las Bl e 5 Gl (B S J<0 LY deaty apd delia cul Al
-186°C  4hba dsyn diad (oAl bl Cpmng sil) Jleainay 481300 lgall ary dsead Gk e
61 st a1 Lealshs Ledalitin] (Jlanin o 50 e pouy AR Ngall (yimay dpant (g Aipyhall 03¢0
A \giad b S s
(Styles of cooling and refrigeration stores) daxally 3mall ¢ A3 Balail 2-7
{iplall saaly AN Apal) dpand (e
JaY1 pemd sanally sl R -
0291 Uash sanally 3peall (501

(Short-term cold storage) Ja¥) b daaally 3yual) ¢y 310 1/2-7

(s oaend B Aap G el Bha dap nie Jaisdy Alall ol b IR midl 2y
20 Loy Lo Tapasd Argpas (9585 il o 385 o Cum e jially ) sy Ja) a3l (38
Gl Al b el (335 5 gl . Dlgial) vie 4513 aledy diegy LlEaY) e il
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| |
| |
| |
| . |
| —— |

Al el :7/6-7 Jsi)

OSLYL saaal) il oSl dayy ddee Jeudt S 33ead) Adpe 5l 2yl Caal gyslas dalue Sy
Gob oo Luhll Glawgl) (5S8  leugil) ehal U 3 Al Cojpll e Gl s Al
Caliay Al Glewsll Jeat 4y dalue Al Gud Jee oty 1ag (@ilshll dae 50l
200 V) dilay 25y 5308 e 3 delias S5y Gund) el e Jlsed) 3l Apnd ) Cilews )
J10,11] beas sl els)
(Insulation installation) Jjlsad) auay (3 1/1/6-7

& el sl olgay (prefabricated panels) aiall dduse dgiaall 4843l Glasgll Jaaiod
Ll Jlay Sales bal) Ball Aals Llie ) zlias clisadl oday . apeailly 2l ()jlae 2l
Alas ) Al ot (8 Sl amy e Juinlill gyl Al ity ) o S oy i LY
ceadgat i (pyaal Unlada (8/6-7) JSill meazasy . gyhall Jiall

) a5 Ca il Jall 15l

o Y1

e
Y

Ledsal gl ¢ JAal Jakada 1867 JSil)
pandll ikl Cagiulls (hhaally dua V) Jie 8 Alasiasd) (ShLI (and maca g L Lads
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(Floor insulation) 4 ¥ Jjs 1/1/1/6-7

S Ak A e dlle dhlical) A0 b Ajle sale aall e dacayl Jiad Jestioy
el 38 ghall Blall pmg st zladll S (styrofoam) asisptindl S Gl e s
el dpns pleadl (o Gl lecany Guilay Jiall 2l dar L dac s e Aalie duluja
a5 s L)Y Jie Ay (9/6-7)JS8 sy - clinly Cadid 5ylis e Al s W) o
e & Aghll i ple e Ak & Jol) e Ak & Geel 58 A Gl sl Y
AL saley Sla Jualgd @lyn o asys .(concrete flooring) Asledll Llwall dada & o i
Lobaally A V1 ) die Apaaadl L) e 2adiy o Lewd] Lalia™
150mmelassy asdgulind Jile Jlexinly -25°C 5la dayn die 4l dun) (10/6-7) JSall o)
aa WS LAl ciladlll A ALEN Jleal) S i) Jals oY) Ay alse Jeali of oy
o d i) st aie o ey dam Calies B ) Glih e gelae SleS i
Y Al Ak @l 0585 o g Gaca S A8led) Alalaall Zaally - Al (358 00 Ausha )l pile
L150mm ge LS Jo

¥
|
|

Lides ilog %
Lo 1o
g o5
e | U/}M e byiias fay
iyt gl O ‘ Le Py ° ) A Bl )
Apaf) U Ak 19/6-7 Jsid)
' Gl !

Wil jac?

clad)l) Jaa A Al ) clid 110/6-7 Jsid)
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(Wall and ceiling insulation) <igiudly ohaall 33 2/1/1/6-7

e Janly (Ad2) Caiully mhad) (g1 e gsind A (attic ceiling) ilaiwell Cigin e i)
Sy Cagiad) J3ed Jadadall aied dgle s Landll (ias b A8l @Dl e 1,80 Jalsal) S
—1 Y e

Lol Ve caially sl K Jse

Al ddadl) lacalpall lae Jall 058 of

.(continuous) lecazy ilaie Jilall cilisds (s<5 f

csthadd) Jlall Glafin AS il dptiadl) daluall 0S5 O

Copmid ailse qdas e iadly WL haal) ol (3lalie wie o) Jal) Bty o
. )sed)

) ol Lpany ae Aliaia Byhall Aliase dge gl o Laaall Cogidl SV (o o
-(thermal bridge) (o )hall sl (36K (galid] Aalida B)la iy die (6
cobaadly cleiad) Giin Jie (11/6-7) JSA s

L ]

Lohally clabeall Cigh J3e :11/6-7 Jedl

(Construction of walls, floors and ceilings) cibua ¥y i ghully haad) ¢ L) (38l 2/1/6-7
o IR o3 aal s ieandly 33yual) (Al Colly olhal oL (B LinglyiSs i
(steel construction) dsaaal) cile Lidy) —
Gub e sle il (jlae Qe dlel it s Bl ) lad Jesias Lo Ll
uaall cLay) HUaY) Jals Goaial Bie o llaa (6 <Dle IS5 L Apboa 5 Lans clde

(o &
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(masonry buildings) 4@ gUall ¢ L) 3jga —
Alaus i) alaal) iy 4l i Jesid 4
(timber construction) 4xddll cieLasy) -z
peall G L llpndlly aSll a8 cp3lae @35 A gl (3 Le sagis Bpiall slaall aB ay
oY) Culal 8 Asha)ll iyt pilge s cleLi) o3a b
)Yy sy ohaad) oLl 8 Alexivuall Fh (aad maas b L
(Walls) o) 1/2/1/6-7
ASSall Allall bl Jlesiv) (Say Cums caaly Gilba e ale dawgially 58l 2l ()l 0
il Al il Gy 8 Apsad) Alslall Jaaiod 25 cclad IS
Anlud I ol Asladly §aUallS dnlall el Sge Jlasiny (goliie) S 2l jaa ol Sy
Ofns (sl Dlse dalay cdalally Dl Blsalls dshll ot milge S5 aan izl 33l
(12/6-7) JSall mamgy 250 m° Y 50 m® 2l ¢pilie alanl muen g Jortidt ) i ol
Aphall Jilsal) aua sl dibide (SL
O Gulil) elal) Slpe Jlerinl sadall yeatlly anall Gilae ghaal @hall Jiall 268 v el
t b LS Jlexia¥) Cag il e Jall 2y s Colial sall d8ilan 4 yall Lgtiaslia ()68
(Double wall insulation) &aga3all chaadl J3e (i)
e i) JolSy A2l laad) ol — 1
S 05l cudsll slebe aa (oiah ) Baaly Ak ) (ghal) Jyadl alge il Cai — 2
eSSl Jilagl) Band gy o Jali sae 8 dulic (5)A0 dsa
Agsh)ll aile digda 20 — 3
el I laad) o dayy dse Jlerind pe aslin) JolSy oaplall laall ol — 4
Bphall JEY daslaa slse o driias
Al A ikl ) clgs) — 5
coase WS Jalall e saee ) oda oty Jie 0sSs oly olad) e il saeel (585 -6
(13/6=7) Jsan
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Jile

e

TSN e e LSl ()

SHle

oiae )l

e

caeanil| 2 fgran JaBla -(2) E)\.'.n: S e e S -(:)
Ayl Ol gl Adlida oSlal 112/6-7 Jid)

(Single wall insulation) da Jlaa J3e ()
3 G Dl e ks 35— 1
Gl (apaio s L Ao Cuf Ak Abuly @bl Jall dpe Sl Cufi — 2
(501 g ca) bl Joal g
 SlSl) gl ane oo (iS5 - 3
skl ale Al (e ST A3 @b 588 o Ble i pe (Gl ) Sians oLl Ak 245 — 4
LY e pually 58 Jaxid o) 35 Y = 5
I (O e Ailkas Zashayll ailsa pansii Al aieail) Aisnsa Ay snall 715N S e 23
el Jaall (po) Qi) 20,0 (3l gise
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|
=] |
1 g
!
|
3
&—r--\ \j
adal) 3
) 4 H T
=) 19 |
i .D\

4
— LJ I (GE
aghally clhaad) Cidity Jje 113/6-7 Jsa

isdls (polyurethane) s (Jsll 3alay L) o2 o ddle Jesiis A C\)S;\J\ e 0sSas
Ostrall 3l (e Aad a8 il ile Bale i 2151 028 piia ie s (polystyrene) i
el el e (decorative cladding) Adieas 33l puay ae cagiiall dagypds AY) angll Calays
Jsa (sS5 .(suspended ceiling) Adlaall Casiul) alaty Cagindl anin 6, L anddl) saacy Al
Bl Apdd JSa ) Gl el Gy 8 adl pe haall 16018 ol s ~ 1

Aals aelis Gpb oo Anaall saeeY) Gp 380 Ales ae 5 ol saeel ae ghaal) #1601 s
Goa) il Cagio dilie Cagiud) # ol (68 L Aaa sala o ABaY ddayil dualsdll 3l
Copmil) gilse DA o byl Gl g5 vie sl iy L oa)la) Gl dAlaie cillalyy dlandsy
oda s (Says -(attic space) Aall & L) CES0 ciad 48K dysill ()6 Y 28 Y ddall o1yl b
colsell Gl amy Bk o o lsed) Rty mHlall (e Lelay S

(Internal rules) Aalal) aUadl)

dgall 3 (trusses) <aiul) axes aly)s baec] (e €5 ANl apiil) Sl o) (14/6-7) IS cay
Gagpd 0S5 O i Aoy g i Ak d5a pe A (e (055 Ausha)l wilge o e L
Sl sale a5 dalae (0S5 o (S ) nalall (63 g5l e ) s Dl Lgusds 3ol
sl S5l e g aal) N1 sl Cagiall

O3 (15 masany sale (55 Adluse JE) 60M 250n & paall Jieles g ddlud) (5SS
aige dic Blals g ale e aial GleLisY) o8 JS .(hangers) Jalal (e lilas ) dalsdl
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s Gn gend B 5 il Gilae Gae 0 sl e Y Aglod saeel Jeiid 3L Jeal)
Apaaally dlsall
(Roofs internal surface) (AW pdad) cigaud) 2/2/1/6-7

t b Leslelye cang

i Agllady dpenilly 3yl i Aledl) 2 sland) (e laall ol pend Silias Jexi o cany — 1

el ADall salall ) algea gy oLl (3l5ia) cuatl dygal) Cagylall S

bl ele A8 Jigatd TS et mhad) oo 5% of oy — 2

elall Mia e pmmas el plandl Jualgd i o ey — 3

@35 Ailpall ALl el a)lal lad) e el olia Gl (gilaa (1588 o cony — 4

bl el Caypay s U]

| Caid) #1 4

ﬁ——_—' - ————
1

| |

1 i) ae sl il
. |
%—LO\JA#‘ C\)M

ML= g

A 1) _5\ Chrawy) (30 2 gac

ZL» ); L

ﬂbl bbbl[

4“q~"4$‘$'414‘,.dl hl.u);;\.\m‘)i

‘ E? L M J e
.~.. '." 'A'.AO', q’ a_}}k‘)n é!LA

— 4\.\..»1...»\ 3acld

AN (pe Cilis A e Ayghayl) alga 114/6-7 Jl
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(Floor insulation) «lua M 33 3/2/1/6-7
(Base slab)  AsluAll clua ¥ (1)
) JLY) e Aipe AV pualiall (g dpanilly 2yl (e A AslAll ALY (S

-@m@@\wh()

Y

=) daall jlaey) 8 38 Gy At AV ey dalisal) Ziluall DU aveal 2ic g
Y ey Jaeatl) ciladly A g (il e JS e il
t L aldial) da g ae A8l clida b gyhall Jiall amsy of Gang

i) il il Aleaal) il by (s ha Jie arana (Vs))

.40 kgim® o 5yhall Aljlall salad) 286S J& YT Caayy elyaiially

~apenlly anal) e Jala sall cilaa (Lib)

Bl Anlie Lzl sy ohad) Jiladl e Bl a8l s (BY)
.(wearing floor) 4l dadand) 4 ) Ay (g)))all

a1 Ak Gaa U g)had) Jiad) il e ddailadll (L))

oAl Qi IS S5 ol 8 (ghal) Jiad) ik e dliiladll (Lald)
RETRA|

(Floor) Asilgdl) Ladand) 4l ¥ ()
Sle 5y conall Jualsd @5 sle e g culel o lds dlia Apadand) A V) (35S o cany
G ie Apulial) Mgl A8Laly Glldg gy Casan 9 8 yiially Aadaiiiall Byhall Cilayy Jand

Aaluyall

(Vapour seal) daghll aila (<)

Aalwpal) sacldl) Apdaaty ol Bad (Sary skl LM (e Gl (@hall Jilall dles oy
o i lemny o GBI (S e S e (0] L) sl Sl dpulie Guel,
[14-12] a5 (6 Cuiatl ae o lg) <l Aglujal) sac &l o
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aasally Sayall ¢ laall J3e 3k 3/1/6-7

(Methods of insulating cooling and freezing warehouse)
5ysall (el Jjlsal s Jpeslis e g S (hsall ey 33k) 1/1/6-7 2l g on ) (S
Sl 15 Casiadly haally Lalall 5 asnalls
(Cold store doors)  mailly & il &5l qulsdd 4/1/6-7
A Ly el 8 A1 51 e dsenlly 2yl (il b ALl o) s lia) ey
e b Regiy Qi e Jlesind sl 3 LAl LRl LY TH AN Clus S
Basa Axiians weailly 3yl ilae has Jie alsad A QlsDU Jial e 0585 O iy Y
sl (ot gile iy o oy (R0 Agal) 25 (e )l i o (Saall e 4 Cam e
el il Aalag agla Gilgs peatilly 2yl Gilae Qs aas Gead Ll st Jen i
e S dind BVl U dila vie Aaulie i Al Sl Ghnd HeS Ghase Culll g
A (e seats Ll Sl EISS pidy el (plae Sl Sla] Jsn ) 055 uiadl el
(Types of cooling and freezing warehouse doors)  asaailly &l ¢y e clgal &bj 1/4/1/6-7

(S5 hate — 1

(S Blyie — 2

S e — 3
88— 1
S — &

dadgiall ASall Adle oS LIgY) Afie aanaly WAe sy V) Q) Bl 8 O G
il Al Bene 0585 Oy appell An8 e i) IS (sind o e bas Bhall Slays (& il
agtll Gy Ssa I Slea Ao cpaad) ssing o s ((SleSl Ll ¢ Uil i) Jalall e
oAl Jala Galalall aal jladial Als
(Port doors) claiiall cad sl 2/4/1/6-7

@3 Jaanill ddea)l Cila Jpanil) bl A anal) Gide g sile e G Bl all) Gl
oarsl duaie ) el culatd o liady L ciledall aca sabugy Aalae (58 O Gangy - (i) Lol
Sl oLl (5 o slelye cang IS Jpaatll Canays Jaeadll bl dnal o g LY (8 G
18]kl el ol st Jae Auglies il oo Ty Sbe 2,80 3
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(Sizing the volume of cooling and freezing warehouse) — daxally 3ysall ¢ 33al) aaa Lass 2/6-7
L Al cavny Leiiats laagyd alall Slsall #1535 40aS o ading danally 30all il aaa o)
(Caghy o Aishias Gilia G ) dilaa dlpall (5SS 3 clediing
Giny ISy adladl Gusigi (o dabeai] Leie chliie) sae lieY) g Y1 Giny sl pass e
tlgie 4500 Cihliie] Bac llay Lo lsell daliiia ASya 4y et gl Agall majeg da lafin) dae

Abjall e i) sl ) ddld) e

Al dal (e Cajall A2l A4S sl ddlisd) @
BaacY) o daladl

) e limd e aalgl) xSl il 8 lalls 8y0ke Jeal) A€ a5 aiill DS @
tAY) ABal) (pe Alaad) gl alein A amal) Clua Sy
M=C,.V, (1/6-7)

:QT dua

Kg «x)dll ddje dastM

m? Al Asall aAlads G aaall 2V,

luall a1 48000 sl due sy Bl sa5 kg/m® ¢ canall Jraail) Jaxs :Cy

il e asine b Al dpall Gand ceaall Jaentll e axa ((1/6-7) Jsaall oy

[16] 403l alsall (aad anal) Jaaail) N 11/6-7 Jgand)

raall et o Ag1aal) 5oLl g5
Cu(k g/m?)

350 g
400 4S) 8
800 Gl 8 3a)
270 Golin b s
500 ERTEN
600 Glalay S o
630 Golia i baena sl
400 8jme 32ama asal
350 Gelia i cals

t o Cy (kg/m?) anall Jaanill Jaxa s C, (Kg/M?) oadand) Jranill Jana (s Ale Sl
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Ca= CuH, (2/6-7)
o
(M) a3 sl ¢ ) :H,
s Al (a3 e L 3 Badpal Ll asaliat Jlasind) Jumds 35l e S5ina s

Al Jse ok (10000-6000-4000-2000-500-100)

A £ g Magl 3l Jaal) cighad 1/2/6-7
(Action steps to identify cold storage dimension)

H & asiual ¢ 18] ()i @

L lilaly Gatially Lusall laid) slad lag Hy 280300 dsall g &) (e
Cy el Jranill Jalas (i @

A AR e Ap (M%) Alaad) Slsall el ) Api V) Aalise (e @

Vp= M/C,= Ap.Hp (3/6-7)
Y] AD) (g (A) 2yl £ 3 sise dpa ) Aalis G
A= Ao/, (4/6-7)

o Andall claid) 5l galial) s o ading g4y el g asine daal Jlesind dalas 2 1,
chaal) Ll Al dilsall ey sl
oo Vs obasll e (20cm) o JB Y ol e dadall claidly guluall Gap ale (S,
Jlaaind Ala & (3m - 2m) G zshiy hedll Gaje J2a ge B2yl 2l 4yl e (10cm)
Jsaall b mase LS Al dalie e () & 2stusal) Jlaxing Jales dad Caliging 4S5l cilad))
(2/6-7)

L) dgall lard anall Jraadll cara :2/6—7J gan
£ agial) L)) Jlaninsd Jalaag

(1) ) Josind Je | (M) ) Hal Rl des
0.8-0.75 100 cpe eI
0.85-0.8 400-100 A gie
0.9-0.85 400 (e S| s

33 glhagy (WX e XJsh ) A8Lay) Wabe dasbee dpead 5l 25 Abje dgag Alla g
T O L
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ohaally duddll clawdl § bl G Al dasewd cleball bl Yy e
cpaall Lilie Liaje olliSy cCagindly

A(Mh) s (M) mpalls (n) Jshall oladyl b dpdal) ciliaidly Guliall e i @

N =NLX NyX Ny 48y A8 e Andal) Glaaidly Gualiall KN sasll (e

:AoY) Al (e (capacity of room) 48yl daw (pei @
Capacity of room= nrxm
(kg) 52l Al dcidl S aalyll Gpviaall dns 0o Ble (M) Com @

(Planning of warehouse) & il) cileagiva Jadads 2/2/6-7
tsl Lo Ble e Gang Gl i il (3al f e giuall Jaglads (L] 3
cemlall ol ) dagite Baall o Y (o1
oKLY Ha8 Al Jalae dae JilE e Jeall 2
Jas T Wl i Cumy 2eally )35 8362 ot g558 o 3
yslaia syl culayy 8 Ay lially 4l Jaaal) e )5S of 4
AN gty agiaall Jals Jaalls A5al Ay (38235
Sl il jeal i dlee Jugadl llys il L ge saeeY) G ddlud) J5 Y of.6
-obaal)
J17] ool Y] dag i aan Japladill Giny of any .7

(Air circulation in a warehouse) daxalls 3sall ¢ jaal) Jal ¢ lsgd) a) s dadiil 3/6-7

iy Tans velsed) 4S5m olaily Lagee @liaall e 2yl olae Jals dglaall colainal) Calas
el e il ilaiall
3 e bl (sS5s ahall 403 558 b L Lelae iy glidll Claag pe Ll gl Jand
i e sl (ol el QUi ety o ngs ) Gida AN elsell AS)a T patl (e
clidl Glpaadl e W Lclgadl canty haally Cagiaall u (oial cililiey Cagioall o cilili
(15/6-7) JSall mamsy .23 m o sy Lo Llles dadlll Ao i o aingd €500 Ciladl)) 485a
8l iae Jals elsed) ASay cpiadl i ddyh
Jale ansy Loy Liad o WS capyiill e & cileldll DA Ll 8 il elsel) depu (ulis
P e s Wy paall Jalall S aasll Jaleal) elsel) e 230 gag .olgell 2S)al 482l
il plae b elsedl ASa Cauagl Wl dajml Jelae Jarings baaly dele 8 Sl (3l
il B elell Aa Cinagil olsel) Aepu Jaind (A el
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OIS 13y Al Lgighys abull B dan (b anall Gide JAh el sy i i o S
cdanall 5l 2yl minall Tadlall sae Akl S Cagud ayall A 8 e IS sl ¢ )sed)
AN Baalia (s Lag elsel) ASpal dalide i i e (16/6-7) JSEN aiy Lo kil

Lfm A1 ,
[ 11 [0

I 2
T B .
E AR s
oy .‘\‘ oSl
\' \“\\ﬁ[\:_\\‘ \\ﬂ\_\l\\l
— - o
]

sl A A1 e legd ASiag AN Qi ARy sk 115/6-7 JSA)

Aan dangie ey 100 ton (e Jil drey B 3lae ) Lehas ey apdl e canal
50l cplaall Al elld e ST Y 6000 ton (e Lginus 7555 5308 ()5laa5 5000 ton ) Jasd
Jaa

Jaill A8l Jl8y Lae dlgall J85 diee Jguwy 2alsll Gollall (la aals Billa e dasSall ilaadl dually
ez byg pall diey . 3-8 M G asly Bl e OsSall apiill (i3 ¢ 65)) 755 .30% e
Jsaall zasy jlend £3e ol Badaall dalusal) Lpagane Alla & Glsh bae (e 2358l 2yl (ojla
5]l s il Cajall aae s Balshall dae g daadl Cum e 2yl (plae Clialse (3/6-7)
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AR

Alall cp lyaally o lsell 48 )a —i

-

-2

| dplll —

w oot
u.u).d
o -

Al

A

:16/6-7

g

X

datiia el

Lash 515} A5 a

QA Glia G
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da il Ciadl dasg (sl dae g dacd) Cua G il 0l cliialga :3/6-7 Jgaad)

[5] Aai
VPSR S b o)
(m) g\(é::)‘;! | (M) sad) | Capadlae | Gilshall axe (ton)
RS BUPEY 3.6 4-6 3 1 100 Jl
66 3.6 6-12 4 1 250
6%6 4.8 6-18 4 1 500
66 4.8 6-18 5 1 1000
66 4.8 6-18 6 1 1500
12%x6 5 6%6 4.8 6-18 7 1 3000
12%x6 5 6%6 4.8 12-24 9 1 5000
12x6 5 6%6 4.8 12-2 12 1 10,000

tod Caghll o)l D g
(single-deep racks) Jjia (Bazs Jales D Cagdy .1
i) auadiig (double-deep racks) (3asll dagaie Jalga cld agd)y 2
sy olad) Cild Caghy @
olad) Gl cagdy e
Bl Jal) dlghy (oall dlsh clatiall Galatyl @3 Gaall dasthe i)l Jasiod
Al Liasns Lyide i
(double-deep drive-in racks) 48Y3) dagaje asdy.3
Sy daiee Gl ) lealin) axe lgblay JUG D dean) (e danals lelain Ak
Caiip Caghyl Adlia) g 1) (17/6-7) ISl mamsyy i) elselly dpenill Cope 8 Lellaxin
L)
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A8V Angdpe oy ¢

colaiilal) G cig )l Adtiaal) £lsi¥) 1 17/6-7 JSi

danally el G Al JAs cladial) Culifig aalais 380 4/6-7
(Products organizing and arranging inside warehouse)

Al Jagatl 33l Jals G5al) aaad JiY) Jlaaias) e 40030 culaiiall Caghy cadifi adiag
Adlusally Caghyll linda 2ac g Leelin)) o Caghyll oda avaal Caighy s L Colatial) Coua) oL 3 ALl
05l il e g5 e 8y pally adiad Ally a8l o
[5]anall cpae Jals Cagdyll aiisig addats (18/6-7) JSil) eca sy
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el Ll A g3 he s )

TTAEN FER KD PNV i

Al @A JAN Cighyl Guyig addali 11/ 6-7 Jsi

(Warehouse refrigeration systems) 8aaaally 3 all ¢ laall cilaghiia 7-7
(Classical refrigeration systems) 4zt ¢ jliall il daaf 1/7-7

palul e gfl) Akl Wl Laajsidls spsal) mfil) cjlae 3 piliad) mofil) dudal Jasiod
b Byseal) Chadl Jexind Aalidy) sl sjeals 2l cledgineg 5yl Gloshiall Jaxio
el Glelea ddanls lgd Saiys (surge drum) 385 (A b (sss pilaad) e il Aol
il k) bl daws adays (accumulators) sl desl ae chisall Jasiud 8 g gyl
Al Uaudg Allall 28 8 (silil
e Al 138 Jimiyg DU 6 lselly dsall ClaeneS el malinll Jleal Alla 3 SUail) 138 Janingy
-(forced air circulation) (gwall x8all <13 (room unit coolers) deaill Cilasg iy
agh oSl Ay Al A sgan dalal) Jllaall Jlasinly dosy 2 il e il alas ualy
s Alls 8 HUal 13s Jlexind Jundy WS L opiaill Cipe 8 zalill Jagusg (apadd aland) 8l 23l
Arly Glalie o i) gfinl) dadail g Ll Cljde
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