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Introduction 

This report has been prepared based on Contract with UNIDO 
and relevant terms of references prepared by UNIDO. The aim of the 
contract is to develop and convert six models of currently in production, 
into Ozone Friendly Refrigerant cooling system. 

Based on Montreal and LR.Iranian agreement, R134a refrigerant 
was selected as suitable Ozone friendly Refrigerant replacement and an 
alternative for R 12 refrigerant and also Cyclopentane and R 141 b as 
new blowing agent as a substitute for R11. 

This change to the cooling system requires significant 
modification and improvement of cooling system. Due to the enhanced 
physical and chemical properties of the new refrigerant the main 
components of the cooling circuits must be replaced of adjusted as a 
consequence of substitution of R 12 into R 134a. 

Please find below the calculation of prototypes for determination 
of cooling capacity of each prototypes and also selecting compatible 
compressor for substituting R 12 compressor with R 134a compressor, 
because this is the first step for making prototype. It is indeed a difficult 
job to find precise compressor capacity to match the installed R 12 
compressor in the I.R. Iranian market. 

The data which has been collected from each company will help 
us to calculate required refrigeration load that should be produced by 
the compressor and evaporators. For making prototypes our policy is to 
keep the existing size of condenser and evaporator and perfonn minor 
changes as required in cooing circuit, we think that minor adjustment 
will be required in refrigerant weight charge and probably in length of 
capillary tube. 

In this report we will give some detailed technical data in different 
tables for each prototype model and then we calculate the refrigeration 
load calculation for each prototype. The prototypes will be tested at 
appropriate hot chamber for determination of performance of each 
prototypes, at designated ambient temperature. The test results will be 
provided in the final report, and will be evaluated accordingly. 
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Profect Definition 

This project ro.terS the o:nversm ct Satai1i rerngeratm c.crrµ:ny n the 1stctm JXOJilce of 1rai 
a"d vvill phase OJt 1he use of CFC-11 aid CFC-12 in 1he prcxi.dial of a raige of a:mracial 
refilJeratbi e;-uipmit. CFC-11, W1id1 is used as a fcan OOvi1g a'Ja11 n the projudk:n of 
p:>lyurethcne mn will be rep~ by rFC-141 b ard CFC-12 W'lidl is usaj as the refrigercnt i1 ;'. 
the cmlhJ cirwit of eqJipn:nt 'Nill be repla:e:i by l-FC 134a lhe pQ¢ ilcl.rles ··/ 
tectntaJ assistare i1 c1esgi ax:J ~ cl the 001\.€f'Sro. 
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General BA.(XGRCX.NJ 

The lslc:mC Rep..blic of lrcn ratified 1he rvb1treal Prcto::nl i1 rJad11ffiJ. Subseq.altly, lrai's 
Carty Programe has ootli1ed a pla1 for the redwm of the darestic use ct CDS by "ffl'/o 
before 1993, aid ains to be aJS free by aXJS. 

The overatl l.11Ca'lStrai1ed CFC~ n the lsanc Rep.Jblic of lrai ~ ~ to rise 
fran 2,445 a::P tCfnes n 1001 to 7,778 a::P tcn1es i1 2010. This oorrespcnis to a'l ovefCill .. 
an.ef groMh rate of 6.S°/o. The an.Jal groMh rate fa the da I estic refiigeratioo secb°, ho.NeJer, 
Vw0S esti11ated tote 12°/o n 1he period 1001 to 1995 aid 4% betvweerl 1~ aid 2010. 

The revised cnntry ~ ildk:ates foJr sut>-93dcrs Vvilhn the refiigeratioo sector a<> shoM1 
in table 1 bebN. 

Table 1 : CXJS consunption in Iran in 1993 (Country Progrcmne) 

Secb' CDS const11ption [MT] CDS SLtJslances 

Daneslic refrigelation 1,2fX) CFC-11,a=c.12 

Canrercial, in<:hstrial & transport 900 ac-11 
refrigelation 7fi) CFC-12 

Carpessormarufacturing indlstry 40 ac-12 

M:Jbile air-conditioning 450 ac-12 

Total 3390 

In terms of tedrlology aid equip rent arployed the ca 111 atial refiigeratioo secta is very sinilar 
to the darestic ~lialce sector. The µtray differaxes ae i1 the scale cf ~ Wiktl is 
used, Wiictl cai be greater i1 co nracial ~ications, aid the variety cf prai.ds v.tiid'l ae 
ntrufa:turecf. Most CXl I p:rlies rral.lfocture several types ci equip I errt fran a VJKie raige5 of 
applicatia1s, i1ck.Jdi1g the folloNilg: 

~ display aid sales ccbrets for supema'kets aid hdivkiJal suppliers of focx:t, 
~ upig1l aid d1est freezers for CXl I 11 atial application, 
~ different sizes of dmkrg vaer- coolers, 
~ bbcd cnolhg cabi1ets, 
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);- nilk exx>as, 
);- soft re treezers . 
.,,_ cml(lg d1al'ros, cool(lg stcres 
);- insulatoo pcr1els for larger oold stores, 
);- Wnc:bN-type air <Dlditkx1ers a1d fa1 ooil, 
~ refrigeratkxl ~iprent for tn.d<s 

Implementing Agency UNIOO 

In en 111a1 with 1he cb r iesOC refrgeraOOn sub-sedcr azooe depletOJ ~ c:re 
cxrist.mSd i1 cnr r racial ~I~ for: 

~ Oagi"YJ of reN ~iaic:x:5 Vvith CFC-12, R-002 aid R22 
~ R.efill~oWOJ up of appliaices with CFC-12, R-502 aid R-2'2 after repair\\01< 
~ lnsulatioo fooTI bbNilg usi1g CFC-11 

It cai be seen fran table1 that the en 111 atial secta CXl1SlJYeS ~ 9:xJ Mr 
of CFC-11 aid 700 MT of CFC-12 cniually. D.Je to the dalghg rra1<et cxrditions 1he 
rurber a"K1 types of ~ rn:nJfa:tured differ fran yea- to yea: althcx..lftl the total 
~of CFCs is relatively st:Vle. 

Table 2 Second G~ of Canpanies Identified for O::S Phase Out In The 
Cam1ercial Refrigeration Sector 

l\b Ncrne Location TypeofproWcts 
as 

·Consunption . 
(mt/yeall 

CFC-11 CfC..12 

1 YA'ZDARG Metal YAZD RefiiJerators aid 2,~ 12,422 
Industries Freezers 

lnciJstrial Refiigerators 
\Nci.er' coolers 
Cok:i Stores 

2 y p.;zJJ SARIJl'j YAZD RefiiJerators aid 16,675 11,33) 
Freezers 
cm1<rg 'Nater croers 
loo Crean Coolers 
Cok1Stores 
Mill<Cooas 
Display~ 

4 51-fRVN B...ECtRc YAZD cm1<rg 'Nater Coolers 6,232 12,418 
Freezers 
Fri:fge Freezers 
Box Freezers 
Refi"geratcrs 
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C====================================Tota====''=~=,7=Y====/~=,1=ro~I 
~II Tctal a=c-11 a1d CFC-12 IMTJ: 61.91 I 

The baselne oos ~ is a1so SllT1T'Bised n 
that the total OOS ~a.rt cithe ~ is OCP tcmes. 

General 

OObN. It cai be seen 

All of 1he co r ~ies ~ by 1his ~ ae smila" i1 nature aid ope ale ushg 
smila'" m:n.Jfa::turi1g tedTiiques. In co 1110 I with canna'cial refiigeraOOn CXl r p:llies 
thro..91 Miele cxx.J11ries, (XOCi.cOCo is generally oo a OOtch or to order ba$is a1d rmst 
cxnp:rlies rrm.Jfacture a raige ci eq.Jp r mt, Vwtldl ca1 be tailored to suit 1he needs 
of the rustara-. 

Prcdx:tD1 Ines ae generally i1 open pla1 fcday mits or w:rkshops aid cmsist of a 
series cl~ at Vwtlich pa10.Jla'" task ca1 be caTied a.rt sud1 as assamty, 
brazi1g, ctagi1g etc. V\b1< i1 FJ09feSS is rro.ted frcm aie station to a1dher usi1g 
trolleys or COO\ePS· In the map;ty of cac:;es proildioo lhes cai be recoofg.Jred to 
suit the pa10.Jlcl" ptXi.dm aid rra1<et ~i"arents ct the tire aid age eqJp re it 
itam ere wilt i1 situ, ~ rro..e prcxi.JctkJ1 equiprert to the etl-JP 1 alt. In the case of 
coki stores aid age i'lciJstrial refi"gerators aid freezas, these ere often tx.Jilt i1 pla:e 
00 the dialt site. ft is 1te'efcre neoossa)' for the rncrufa::turhJ CXl I p:llies to have 
~ ctagi1g a1d lea< detectm ecµprait A OOef CNefVeN r:i ecd1 ci 1he 
CXl I pnies is given bebN. 

YAZD ARG Metal lnclJs1ries 

Yazd Arg is a smJI tra:1itblal canracial refi"geratial CXJtp:Tiy OOsed i1 Yazd city. It 
'w\laS established i1 1977 aid arlJbys 25 staff n 1he rra1l.Jfcdure cl cornecial 
refrgeratb1 Eq.Jip re it. The en 1 paiy oo::upies a rra:fi.m sized fcday mit 'Nith 4 \\ell 
laid a.rt fcirt:atD1 axt assa, Dtt Ines for e001 maja- proctx::t 100. Mcrufa:ilJri1g 
Eq.Jiµrmt is generally oki aid Y.ell i1 use, operators appea- to be Y.€11 trailed a1d 
w:x1< n a bJical fashoo. A shge, locally m:de loN pessure foo'nng m:rllne is used 
for all prcxi.Jctkl1, a mixture of v.wdad aid aunnR.Jm jigs aid fixtures ere used for 
ckxxs a1d paiels. 

YAZDSARDN 

Yazd Satin is a relatively new, rredlln sized a:mrracial refrigeratOO en r p:riy 
tac;ec:J i1 Metliz, nea-Yazd city. It~ estcblished il 1009 aid arpbys 40 staff i11he 
rral.Jfcdure ct a !age rmge of carrrecial ~ eqJpra-rt. The COOlD1Y 
ocnJpies a farty rro:iem open p1a1 ra:tory llllt with 4 \\ell laid a.rt a55arbly Ines. Eai1 

·:< 
/ 
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Ire ca1 be reo:nfig..red for rurta" of f:XOClds. ~ Eq.J¢eit is gcxxt 
cx:rditm fc< it's age tut is v.€11 i1 use. The diverse rcnge of prcx:tru:n f'Eq.Jires a fairty 
age stock cl~ day~ rra:hiles a1d voo.Jllll p..rrps. Op:ralas ~to be 
\\€fl trai1ed i11he use ci sgrt glass refiiJera1t dHgi1g eq..iip 1 eit rut rely ai data 
tabes aid fXBSS.Jre ga.iges to establish a1d cta-ge 1he a:nect an:urt ct refr¢cnt 
for different JXtdJd items. Too Vikng bN pressure foani1g rra:tliles ae with set d 
steel jgs a1d fixb..res Cl'e used fa OOors aid pcnels. 

Sl-ERVl\I B..EC1RC 

Shervi1 Ea::tric is rra:fi.m sized en 11 r etial ref'OJeratk:x'l ca 1 µl 'f'/ ta5ed h necr Yazd 
city. It ~ establishe:I h 1008 aid arlJb;s 35 staff h the rnn.Jfa:tLre cl a raige of 
oo 111 adal reITT;Jeratico e:::p.Jp ta tl lhe car p:r1y cxmpies a fairly ok1 fa:iory with 3 
assarbly Ines. fv1crufa:lurilQ eq.ip r art is generally good a:rdttm. Operators 
~to be \\ell 1rai1ed i1 the use of siglt glass refrgeralt dagrg e:p.Jp r alt. The 
aJe of the fa:iory macns that 1he 1c¥JJt of the ~u::tm eq.Jip r a It is na kjeal b.Jt 
qJerator app:a- to be cbe to fLrdKx1 a:fecµ:ltely. A srgle small locally rrai3 bN 
pressure foani1g rra::tlile is used for all foanhg ar.plicatiais with set ct steel jgs a"d 
fixtures. 

Am of the Project 

1he ain of 1he ilm3diate ~is to; 

> Desgl, cala.Jlatm aid drafti1g foc rnxEf redefnitbn. 
> Testi"g ~ focfl.nfunality a1d ~ aiteria. 
> Ra:lesg1 the CXX>lrg lllits of 1he all m:x:fels SO 1hat 1hey cx:x.Jk:f IU1 al 1he OON 

Ozooe fiiendly R134a hstEa:J of the <XP a:tive CFC12 

Scope of the Contract 

A stWy Vvill be m00e foc 5m:x:lelsofca111 a cial refiiJerators rra:te by 
, . to specify; 

> Dira1sk:ml spedOCatm; 
> Type a-x:11hd<ness ci hsuatm 
> Refrgeratial ll1tt cxnµnent details 
> \l\b1<0J~ 
> B1ergy CXJlSlnlfu1 

Selectbn of HFC 134a oo r µ:rtible CXl1lJ0100fS 
Ra:lesg1 of 1he reITT;Jeratico cirruit as necessay 
~ necessay c:ta-ges h 1he ooolrg system if feC1.Jired 
~ ci1hetrial ~ipralt cne prddype ~rmjel 
T estrg of 1'Ao putctypes for fl.nctia1ality a1d perforrra-re 
Evai.Jatkxl of the test results 
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Simfy of the Materia I 

FolbMig cx.ni:xraits a"'d rraterial rrust be used to m:k ~as 
na:essary. 

).> R134a CarpessasR134a R~ 
);> Refrigera1t J\cxlmJlatas 
).> Specially desg,ed filter drier 
).> Specially desg,ed ~ a'd CXl1denser 

Sare na:essaty rro::Jificatkll of the 500 paiels ~ required \Nift1 the OOH desg1 aiteria 
Ca1sLrrOOe matenal as req.Jired 

In this feJXX1 we Vvill describe the activities a:heved dJrTg exea.Jtkx"l of the 
cootrad for iTplamltatk:n of 1he project. 

» Site SJf\Jf!'f <:i the ro.rrterpe:rt pranises i1 order to be fanilicrwith 1he 
ClX.l1leqat focility mi pOO.J:fun lhe m1 also defire the JXOtotypes for 
cmversiai. 

};> Site survey <:i the ro.rrterpe:rt pranises i1 order to cdlect necessay data fcr 
cab.Jlatkxl ci p-ctotype. 

).> Prep:ratkxl d Te:tnk:af data sheet i1 ader to defile 00tal1 tectntal 
specifK:at01 

);> Review the existi1g tedTlical draNhg for the PJPOSec:i ac;sess rent a 
fX'SSiJle ct«ges i1 the desgi aiteria. 

);;> Revie.w ea:f1 ptlolype refrgeratioo cim.Jit for deterJ Ii iatb1 of coolilg 
cira.iit cx.ni:xraits 

};> Review mi~ r a it of desg, criteria folk>Ni"g ooolrg cirwit 
~ i1 ordertomilinize ~ ct«gesarddesgl ~ 

);- carp esscr tecmical specfficatial 
);- Coodensertype, material aid desg1 criteria 
};> ~~.material a"XJ desg1 criteria 
).> ~llary ture desgl, dina1Sials ci'd material 
);> Filter drier, size aid material 
).> ~ilatkl1 of R12 refrgera-rt chage for ea:h ~ i1 

order to ooj.Jst R134a dla'ge 'Mtjlt 

).> Coordnatkx1 with the cruiterp:rts for perfoonrg, pafoora1ce test after 
~cl rncmg pototypes 

};> c.aklJlatioo cl~ fl ader to deennhe the size of R134a 
cxnµessor mi irplam1t ~~to the CXX>li1g cirwits 
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;.... ~ct Pe1brrn:rre Test Results Sheet, i1 ader to record all data 
ottafle:j d.Jrilg ft.rdblal test. 

Preparation of protDtypes for perfommce test as 

The µ-de.types shall be tested l.l1der desiglc:Ed anfult terrperature rmstJy at 
+ 32 C, 1he test perform:rre revealOO that no s9"1ificait merges is necessay for 
refrgeratb1 system drruit, bea.lJse 1he ortJhal srze c:J ~aid CXl1densera ere 
nu:tt bggerttm coorng ~ilata its. 

The ai}JStment will be ~lied to the rranty to the ara.11t a refrgera1t ctage 
aid leiglh <:i ~illary tube. 

Eat! prctotypes sha.dd l.l1der g:> for perfolm:o::e test at the folblioJ test 
aiteria. 

~II dolwn test at+ 32 C 

, ,n.nTed at=32Carbientta1~ 
Con -t ~nt4 es 
Cyd~ rt.n test at+ 32 c art>ent t~. 

Thetest.ccn1itkxl was selected i1 ~with~ ISO fest sfa1dcros. 

The material a5 5CJT1'.)le for rr0<hJ prototypes ere st.Wfied manly fran k:x:al rraket, 
rue b 1he linitatioo for PJf'ChasilQ R134a ~mm kxal market we tm to 
<Xllfa::t several~ to fnd cXJt the tedTiiral ~for apprqxiate 
carpessa. 

The~ for material specially R134a aid R141b bl6rded JX)lyd are rrud1 h~ 1ha1 
R12a1dR11, 

Training 

Before rr0<hJ prctotypes we cxrici.ded a tranilg cruse to trail the ta:tnical 
staffs to n1*e 1heir 0M1 prototypes aid also rra<e them fcrnilia" 'Nitt1 the re.JV 
tedmlcgy. 

The folbNiig topics v.ere 1hco1lt d.lmg the theatrical tranilQ OOJrSe. 

>- AA orientatiCl1 to LNIOO CFC filases oot pro¢. 

> Wrotreal Protorol 

> Oza1e Layer aid a=c soo effect to Ozcne layer 

/ 
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> Faniliarizatial with neN R134a Reffgeralt, app!k:atro, safety p-eca..rtm, 
use ~ rrailtenaioo. 

,,. Faniliarizatial with the OON va:u.m a"d dagng eq..Jp Ta It, va:u.m 
~aid dagilg txB"d. 

> Recney aid ra)dilg ci R12 ~.aid also R134a. 

> AltemativeforR11 aid R12. 

> Sare explalatbl aOOJt R141b blcvvi"g agent, 

> Selerlkx1 ci refrigeratK:n cmµrerrts to be ~ witt1 R12 refrigeratK:n 
systan 

> Test results Evallatial. 

/ 
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FolkMingsu~ ~~cood.Jctionofthe mJrSe 

Refrigeration Load Calculation for differont MJe of 
~Coolers 

\./'Jcief cooler ccbi1et usually cxnsist ci a sheet meta hcx.JsOJ b.Jilt ara.rid a 
steel frare..\a1<. nsoo 1his sheet hcx.JsOJ there is usually a CXl1da1sOJ t.11it, located 
rea-the floor, aid ci:ole fhis is theW3ter..<XXJlhg ma:talSn. The latter is the ooly µ:it 
instJlatOO (foo I a::f pla&C) fttm the n:xm The hsulcful is usually specially fi:xrnErl a'Kf 
beMeet1 aie a'K:I aie half i1ctles a'K:I Mo h::hes thick These ab1ets a-e rra:ie i1 
Sld1 a 'la/ that aie a- rrae skies may be easily rerro.W to gai1 ~to the i1tericx'. 
The lx91 ci the waler cooler is generally ~ of pare!ail-roated cast iloo, 
pxcelakx:>ated - steel, a- stai11ess steel. Heat exdlcrgers ere frecµ3ntly used 01 water 
a:ders. These mci<e use of the bN tar~ cl waste v.ata" a'K:I the suctia1 li1e to 
~the fiesh water li1e to the evap:xata ooil. 

Self-cx:oa-a-e cttv.o ~. 

1- Bettle Type. 
2- Tap water type 

The l:xJttle oooler usually uses a 20 to 25 liter OOttle ci water i1wrfed 011he tq> 
ci the ccbi1et. OJerfbN aid drah water ae staed in a cmtai1er wilt the cai1et. 
These ooolers use air-ax>led CXl1da1srg t11its exdusi\.ely. They ae used vJ1Ere 'M3ter" 
a'K:I drai1s ere rd availcble a v.tere availcble the pl.niJi-g i1sulat00 rTiaf be 

~-

'Ni:ier cooler usi1g a pUrbiig supply a1d drail cmrl€dia1, rrust be hstalled 
acmrdi1g the relercnt ~ sta1da"ds. The plurrtilg stx:x.Jk:J be c:xncmled, a ha1d 
sh.Jtdf val\.e sho.Jkf be i1stalled i1 the fresh YJater lire. Drai1 ~at least 1 ind1es il 
dia r eter provided, aid rutDer op3rl~ rrust be aOO\e the ctai1 i1 std1 a vaf as to 
elinilat:e the ~ fa' occOerrtal siµnirg of the c:tai1 water b3d< i1to the fresh 
water system. The~ waterrrojafs use vaiety a~ coil~ aum 1re 
v.ater-OX>lrg talk. 

T~ of the coolrg water ae vaiable ~i"YJ ai the~ W1o 
ae dm~ the water. VVa cxnskter 10 c tor the t~ of dmkilg water, 

v..hile oor nlet ~ is cxnsOerOO 24 c. 

Jn large b.Jsi"Je$ establisf r 1 alt, i1 office l:x.Jik:Jilgs, a i1 fa:taies, ITT.Jltiple water 
cxx:>ler, i1stea::i cl hdivkl&al aies, ae i:q:x.Jla". lhese 

coolers have ooe lcrge caidenshg t11it supplyilg maiy tu:XJles a'ld 1hese may 
be of m:ny differalt types. 
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\N:ta" cooler is a ctevre that usually is used n the ptijc aea to supply cok1 
drilkOg water to 1he OJSbras and different P2QP!e. The awficrce is mainly used i1 

the Ai}:ats, RaiM0ys Statial, Co:d1 T ennilals, Bari<.s, OfOCes, Perks, aid etc. 
1herefcre, it is had to specify al stamu fa- cold wa.er C01SLJ11:fu1 ctrrg the day 
frcm the \oVater" 0008°. 

~ 001Si:ier 1hree refrigeraOOn lc:a:t ~ tha stook:i be ta<a1 i1to cur 
C01Sderatkrl. 

Haat gai1 l:1y' heat tra1smissb1 mm, m3i1 water st~ talk v...all ilsulaOOn. 

Heat raro..e:f mm water enterOJ to the water ta1k at the nitial refrgeratkx1 
systaTI q:eratilg crrdiOCn, (water staed i1 sbaJe talk d.ri1g 1he ng-rt, with 
normal al001t tarperature) W1id1 is divkied t1j 24 hrs. 

Haat raro..e:f mm Dtlkrg \NaJ.er fbN 1hat ae ex>rs..nB1 ci.JrTg desglated 
qJerati"g tnJrS "M ,, 

The µuban of deterrnnhg the refrigeraOOn lc:a:t of a V!o0ter-cooed hstallafial 
is tmk:ally a speciOC heat aid heat ~ problem antilatkxl. The water is cooled 
to~ Widl vay upt..ad fn:m ctXXJt 4 degree ~ , aid 1he an:x.nt 
heat ~fran1hewaterto CXX>I it to a~~ is~ speciOC 
heat µublan. The water, bei"'g mailtahed at 1hese lo.Nta I peratll'e, 

results i1 a heat ~ fn:m roan mo the w:ner, aid this pat imh.es the 
heat~ portb1 <:i hstallatkll. 

Q1=mC~T,Wae: 

Q1 Total heat ~ frcm to1al drtlki1g water fa1k volrre ~ (ltt.) d.Jrhg 
~ perm, related to cmpessa cool~ ~ p:Mer" i1 V\.0tts, at nitiaJ 
en 1 pessa start l.,:>, aid ea1y il the rronhg. ~ 1he water ta 1 peratLre is :I> C. 
m total \\eig1l of water i1 the water cooer sba'Je talk i1 Kg. Ca'lSideri1g that cne 
fitter of \Nafa" at 24 C is Eq.Jal to ~ly cne Kg. 
c Specffic heat focta of water i1 KcaliKg <C 

T T~ differerm (fi-Tc), vkiere, Ti is nlet we/er~. aid Tc is 
fnal coole:f water. 

• 
02.=M Cl1T 

Q2 Total heat ~ frcm total drilkilg water fbN (lit.) ciri1g specif~ period, 16 
tn.Jrs. In Kcal . . 
M total \\eig1l of water fb.N dJ~ 16 tn.Jrs. i1 Kg. 
c Specffic heat focta of water" i1 KcaLKg <C 

· T T~ differerm (T1-Tc), Vvhere, Ti is illet we/er~. aid Tc is 
fnal coole:f water~-

Q3=UA~T 
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Wae: 
~ Total Leak, gaiaj 1hrco;ti side ml of dri1ki1g \Nata-~ talk t¥ 
cx:niJctb1 i1 Kcal .. 

U r6lt Resista're ~Factor n KcaVSq. mt. C 
A T dal Area v.tlidl heat is trcrsnitted t¥. In Sq. Ml 

T T~ differena3 (fa - Tc), W'iere, T is amait ~re. ald Tc is 
fnal coole::I VJater" terrperature. 



Conversion of Prototypes Implementing Agency UNIOO 

Refrigeration Load Calculation for different type of 
Danestic and Cannetr;iaJ Aw/iances 

1- Tramlssm bed; 
Heat tralsfer 1hrcojl walls (sides, bock JXllefs, tq> aid txXtcm ) aid cm-

pcref. 

2 - PrOO.d km; 
t-k:at REffi:1.IOO fran aid µoix::ed by the ,:roids W1id1 ere broJglt a1d 

staed in ~ refrigerator; 

3- Internal icm· 
' I-mt µoix::ed by rnemal so..JrreS sudl ~ figlts, fan or heaters; 

4- lnfiltratOO km 
I-mt gai1s associated with air enterilg the refrigeratOO sp;:m; 

The cixNe mantKnEd cxrrpx1Ellfs 'Nill be diso.Jssed ses:aatety to aiafyze aid 
extraj the rrost useful a1d pra:ticaf eqJip I alt. 

Transmission Load 

rmt gail thro.lj1 walls of a ref1 gerated ~ depEm ori ccDi1 T~, 
Iner, nsulatbl a1d cabi1 o:niJctivity a1d also the surro..ncEd art>ient ai". In other 
w:xtl, there ae frur different resistcn;e opposiYJ heat fbN ~ cabi1 ~ a1d 
arilient air as given h resista1Ce ciruit. 

Cmsi':lef'tg the ci».,e rrentknOO resisfaloe, Rf, Rcal:f Ra ae not cx.r r ~ 
in ffia'J1itude with Ri ( lnsuiatm resista1re ) aid so cai be neglected i1 ax 
cab.Jlatkx1s. Therefore, the resultalt circuit aid relevmt eqJalb1s ae. 

R = _.::.__ Heat Resista're 
KA 

Q = !3.T Heat Traister 
TL R 

Wiere: 

x = lnsulatiori Thid<ness, nm 

K = lnsulatiori Cood.JdMty, Wm%2 . C 



Conversion of Prototypes Implementing Agency UNIOO 

A=CutsX:!eArea, m 2 

'1.T = T~rediffera-re(Ta-Tc}, c 

If the hsulatb1 thk::kness of side walls, tm<. p:l'leis, top, tdtcm a-xf door ae 
differait, heat tra1sfer for ecd1 pert cai be cabJlatoo ~ aid Ulen ru r 1 r a::J fa 

tv-o ctoa- refii;Jeratas, rue to differalt ccbi1 ~ a freezer aid ~ 
oo r pri r a 115, heat tra1sfer fa" ecd1 oo r prtre rt Sla.lk:i be cab.Jlated ~ly a'Kf 
then~ togelher. 

ProructLoad 

Heat ran:Ned fn:m p"CXids (meat, fruits, vegetables, VJatef" cm etc. ) to red.Jre 
~mm receivrg to staa-Je taii=erature is knoM1 as p-00..d ka"J. FolbNi"lg 
steps cm be ta<eri to cahJlated ci p-cxiJct b:m. 

1 - Heat ran:Ned mm hitial tarp:rature ( Ti ) to starg t~ ( Trs ) i1 
refJt1erata' cxrrparlma1t is; 

. 
Qs= MC(li-Trs) 

Wae: 

. 
M = IV1ass cl p-cxix;t, Kg I h 

C = SpeciOC heat ci p-cxix;t, Kcal I Kg 

2 - Heat rem::M9d m:m iltiat ~<TI) to freezi'YJ ~ ( 11) is ; 

. 
Q;i= MC (Tl-Tf) 

Wae: . 
M = IV1ass of prodJct, Kg I h 

C = Specific heat r:i p-cxiJct abc).e freezrg fX>ilt, Kcal I Kg 

3 - Latent heat a fusm for p"CXids is ecµll to; 

. 
CL=Mh 

11\rem h =Latent heat of prrxixi, Kcal I Kg 
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4- Heat re-ro.,ed frcrn freezi"g ta'~ ( Tf) to fnal sUaJe ~ ( 
Tfs) is; 

. 
Qbf= M Cbf ( Tf- 7fs) 

~:OX= Specific heat of prodxts beloN freezirrJ terrperature. 

Fa~ freezers or freezer cxnµrtre1t a refrigeratas, total JXtXi.d km is 

Qpl = Qaf +QI+ Ott 

Fa sUaJe prociJds to sare b.A.e"tallJeralures aro.e freezi"g ~ il 
refrgeratcf cc.rrp:rtrart is; 

Qpl=Qrs 

lntemaJLcm 

Ea;trk:al energy djsspated il 1he refrgerated ~ su:i1 a5 lg,ts, fm rrdors, 
heaters, .... ere hclJded il the iltemal heat loa::f. Doo to 1he little arnnt cl 
a::nsurµb1 of lightilg, the effect ct lightilg cai be neglghfe a1d coly eledrtaJ 

heaters of MA'.> OOa" refrtJeralas or fa1 rrotors { if exist ) ae CXX1SOO"ed i1 cu loa:I 
caklJ!atm. 

Infiltration Load 

Infiltration air ba:1 is the heat tralsfer dJe to exdmgilg of refrgerated airWth 
arbient crused tly' cpenhg of the door CX" leakaJe tlm.Jgl 1he gasket a-ea lnfiltratioo 
km is CX"le of 1he rrost i1 pl'1a It loOO CXl I iXJ"'l6 rts a°Xi rcuj"lly it is cto.Jt 20 % of total 
reITTJeratb1 loa:I. 

Total Refrigeration load 

As it was maitiooed befcxe, ~ loa:I ( Qtl ), ptXi.d loOO ( Q:>1 ) aid 
internal bOO (QR) cai be caklJlatOO sepaately. Fer hfiltraOCo bOO (at exdlcrge 
througi cbJcways a gasket ~),we cai ta<e ilto a:xxuit mm 10 to 25'/o of SlJll 
of 1he ~ rrafu1ed CXl I p:l alts, (tra'lsmissioo 000, ptXi.d lca:J aid i1ternal 
km). Therefore total reITTJeratb1 loOO C3l be expressed a.5: 

QTI_ = 1.25 ( QTL + CFL + QIL} 

As per:AS-R:A stamu we ca1 use folblv'OJ fonrula Yilich is depenca:f directly to 
the rumer of air d"a1ge ~day aid i1ternal \.Ourre of 1he cw1a-re. 

Q=(VxNxH)+86400 
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"" l'Cft:, 

Q =Heat Load ciJe 1o the AirCha1ge 
V =Appliance Internal Volune 

Implementing Agency UNIDO 

H = Heat removed fran cWic meter of air= 75000 jJIJsec 

carulation cl refrgeratb1 loOO is the tmis for seledrg systan Eq.Jp r a rt. 
Frst step is seledk>n ci a suitcble ~ with croli1g capacity oo r p:rci>le to 
cahllated bed, then a capillary tube.srruk:f be seeda:f &>that the rorpessa- aid 
tube fix a oolaice JX>i1t at the desired evapaatrg t~. also Mio evcp:xata-

a1d cx:o:tenser shcold be selected to ooL:nce cmpressor capacity. 

A.ssunilJ 16 tnll'S daily operaITTJ tire for 1he cx:m~, the cab.Jlated 
refrgeratb1 tm will be nmitied to: 

Q:= QTLx24 =I.SQ 
16 1L 

Wlere: 

Q: = req.Jired cooing capacity 

Faseecttn of ~fran ~s ~. 'i\e ha\.etorrential 
cwropiate~~; 

- In refrigeratas with re cxnµrtrent ~ nside, maxirun evapaatrg 
~ cai be selected n ader to have - 12 c ( Too Stas ) nsoo ice 
cnr~ 

- Fa uptj1t freezers or freezer ~ ci Mio door refrJJeralas, 
evapcxati1g ~ shcold be h order to obtain -18 C ( Three Sta's ) cabi1 
~-

Capillary 1ube 

~llary tute is cne of the rmst mxxmt carµ:nents h refrigerakx" awits . 
capillary octs as a p-essure reW::rg device to meter tre fbN of refligera1t to the kM< 
JXeSSUre skie ( evcp:xata- ) ci the system In other v.ad, ~flay tube stmld be 
C8(:xt>le to J:as5 refrigeralt p.J11:Ed t1j the cx:nµesoor a)j feed it to evcp:xata" at 
availabe load a1d derra1d caidirols. 
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011he cn1bay of the R12 or R22 refrgeraits, ~I ecµ:fu"ls, dlClts a 
grapis a-end a.,.ailable fa" cala.Jlatiai ci capillary size i1 R134a refi igeratb1 cirOJits_ 
~ saturatO'l ~of R134a with R12 at a rertan ~. R134a 
press.re is less tha1 R12, therefore, captllary tube fa" R134a shall be a::f}JSted at bN 
araporatrg ~ i1 a:rrpaisa1 with R12 system The capillary fa" R134a 
refrgeratioo systan m.JSt hcNe ai i1crease resista1re Wik:il cal be estinaled a:xXJt 1 o 
- 19% hcrease i1 length fa" a defnite txJre. 1-bAever the exa:i size (OOre a'd lergth ) 

ca1 be attahct>e after lcbaatay perloora1re tests. 

The statically CXX>led cn1da1ser is desigled for use i1 srell refrigeratioo 
c:pplia103 Vitittl sufficient ~ fa" the necessay o:>rd:riser a-ea. These a:nda1sers 
ae mrofajurej either i1 lltle<n-fmed plate~ or \W&al-11.be desigl. Assunrg 
that cnrp-essa-casi"g a1d tubilJ Yrill dissipate OOo/orlthe heat~ cl~ 
in pit, the cx:rdenser sho.Jk:I be capable to reject hea cbsorbed 1:1,1 the refii'Jerait n 
the ~a pkJs a:J>/o a cxnµessor ~ i1p.Jt heat Eq.Jivamt. 

The ~ shoJkf ~ the sela'.:iOO en r pessa cap:dy, oot the 
orghal c:abJraoo km. fv'b;t cl the refrgeralas manly~ aurrun ~atas 
~ oo the roll-tmd pTq:lal, vJ1ere wire-al tlte ~ere usualy 
installed i1 upvit freezers. 

Cle to the hgier latent heat ( hfg) ci R134a i1 CX>fllDiscn with R12 aid 
1heteb"e iess· 1ef1gaait merge i1 the system, it seans 1hci evap:xalas a'"d 
cx:rdensers U500 fa" R12 ae also suitable fa" R134a retiJeratOO system, H:Mever 
m::re detailed ilfoonatm a:xxit role cl these Mo OJf r1XJ'elfs i1 the systan vnJk:I be 
deaed after latxxatay perloora1re tests. Therefore ~ m:xiifk:atKns stmk:I be 
dooe if needOO. 

Refrigerant charge 

As rrentD1ed h µevbJs sectkxls, R134a latent hect of ~ is abaJt 
28-31'/o higler 1tal R12 i1 ta 1 ~ ra-ge -3:> C l4> to + 10 C. Tare 2-2 S'XMS 
thenn:xfynart:s saturatiCX1 rxuperties (with respect to a rertah ~re ) for these 
tv.o refrgeralts. In pradk:e, d'a'QhJ mruit of R134a cai be 10-19>/o less ttm R12 
VJitt'l 
the sare ref1~ loa:f. 

R134a is capable to cbsab rme tumity of the oil i1 ~ with R12. 
Thefefcre, the fitter drier selected for R134a sho.Jld be a drier 'Mtt1 3'\. desicxart with 
a:J>/o rrae rrolerulcr sieve (by~) i1 cnr ~with~~-



Technical Specification of the Product 
Model YS-CS40R 

Description Technical Specification 

Name of products Cold Store above Zero 
f. 

Model Number YS-CS40R 

Dimension 500 x 300 x 270 

Wall Thickness, for Foam Injection lOOCm. 

Product Internal Temperature 0 to+ 4 °C 

Evaporating Temperature or -5 °C 
Evaporator Surface temperature 
Working Temperature or +40°C 
Ambient Temperature 
Product Internal Volume Liter 40 Cubic Meter 

Compressor Manufacture DWMEngland 

Compressor Model DWM 

Compressor Cooling Capacity in Watt 3000 

Compressor Power Input 2820 

Condenser Type, Material, Length, and Air Cooled, Fin and Tube Length = 59 Mt. 
Diameter Diameter % inch. 
Evaporator Type, Material, Length, and Fin and Tube, Dimension Yi inch. 
Diameter 
Capillary Tube Type, Material, Length, Expansion Valve TEX - 3 
and Diameter 
Dryer, Type and Weight Dimension Yz inch with bolts and Nuts 

P. U. Type, Density RI 1, 40 Kg/Cu. Mt., 50%(Polyol and RI 1) 
Percentage of Component Mixture + 50% Iso, (100/o RI I) 
Polyol + Rl 1 + ISO 
Refrigerant "R12" Charge Weight 7Kg. 

Working Voltage and Hz 380 Volts, three phase, 7 Amp. 
Starting Current 
Operating Current 



Technical Specification of the Product 
Model AZ-CF250 

Description Technical Specification 

Name of products Chest Freezer 

Model Number AS-CF250 

', 

Dimension l 10x55x72 

Wall Thickness, for Foam Injection 50mm 

Product Internal Temperature -25 c 

Evaporating Temperature or -28 c 
Evaporator Surface temperature 
Working Temperature or +35 c 
Ambient Temperature 
Product Internal Volume Liter 250 Liter 

Compressor Manufacture Gold Star 

Compressor Model 115 hp 

Compressor Cooling Capacity in Watt 135 

Compressor Power Input 110 

Condenser Type, Material, Length, and Copper Wire and Tube, L = 10 Mt. 
Diameter Dim. =5 mm 
Evaporator Type, Material, Length, and Wire and Tube, 35 Mt. 
Diameter Dim.= 6.9 mm. 
Capillary Tube Type, Material, Length, Copper tube, L = 4 
and Diameter Dim.= 0.031" 0.787 mm. 
Dryer, Type and Weight 15 Grams 

P.U. Type, Density Rl 1, 40 Kg/Cu. Mt., 50o/o(Polyol and RI 1) 
Percentage of Component Mixture + 50% Iso, (15% Rll) 
Polyol +RI I+ ISO 
Refrigerant "Rl2" Charge Weight 170 Gr. 

Working Voltage and Hz 220 Volts, 50 Hz 
Starting Current 6Amp. 
Operating Current 1.15 Amp. 







YAZD AR6 METAL COMPANY 
POROTOTYPES 

~ii= 



~- J 
. J 
1 

. J 

' J 
J 
J 
J 
]( 

J 
] 

] 

J 
J 
J 
J 
J 
j 

J 
. J 
' J 
' -J 
I ~ -· 

55 d 
/L_ ___ __ 

110 

Chest Freezer 
Model AZ-CF250 

72 

.. 



Technical Specification of the Produd 
Model AZ-CF250 

Description Technical Specification 

Name of products Chest Freezer 

Model Number AS-CF250 

Dimension 110x55x72 
/ 

Wall Thickness, for Foam Injection 50mm 

Product Internal Temperature -25 c 

Evaporating Temperature or -28 c 
( 

Evaporator Surface temperature 
Working Temperature or +35 c 
Ambient Temperature 
Product Internal Volume Liter 250 Liter 

Compressor Manufacture Gold Star 

Compressor Model 1/5 hp 

Compressor Cooling Capacity in Watt 135 

Compressor Power Input 110 

Condenser Type, Material, Length, and Copper Wire and Tube, L = 10 Mt. 
Diameter Dim. =5 mm 
Evaporator Type, Material, Length, and Wire and Tube, 3 5 Mt. 
Diameter Dim. = 6. 9 mm. 
Capillary Tube Type, Material, Length, Copper tube, L = 4 
and Diameter Dim. =0.031" 0.787 mm. 
Dryer, Type and Weight 15 Grams 

P. U. Type, Density RI 1, 40 Kg/Cu. Mt., 50%(Polyol and Rl 1) 
Percentage of Component Mixture + 500/o Iso, (15% Rl 1) 
Polvol + Rl 1 +ISO 
Refrigerant "Rl2" Charge Weight 170 Gr. 

Working Voltage and Hz 220 Volts, 50 Hz 
Starting Current 6Amp. 
Operating Current 1.15 Amp. 
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Refrigeration Load Calculation 
Heat Leaks Through Walls 

Q = U. A. llT 
Model AZ-CF250 

Description Dimension Surfac Ambient Reference !J.T x K u Q 
eArea Temp. °C Inside Temp. Insulation Thermal Coeff. U. A. !J.T 
Sq. Mt. Temp. Diff. Thickness Conductiv Heat 

ity Resistance Watt 
Side Walls 2x55x72 0.792 +35 -25 60 50 0.0184 0.37 17.6 

Back Panel l 10x72 0.792 +45 -25 70 50 0.0184 0.37 20.5 

Top surface 55xll0 0.605 +35 -25 60 50 0.0184 0.37 13.4 

Bottom 55xl10 0.605 +45 -25 70 50 0.0184 0.37 15.7 
surface 
Front Panel l 10x75 0.792 +35 -25 60 50 0.0184 0.37 17.6 

Total 84.8 

\,,....-
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Product Load Calculation 
Model AZ-CF2~0 

Product Product Product Product Latent Product Product Temp. 
Qi Qi Q1 

to be Mass Specific Specific Heat Initial Final Diff. 
loaded Load heat heat of Temp Temp. m Ci !::!T m. Ci. !::!T M.h 

Kg. Above Below Fusion c c 
Freezing Freezing J/Kg. 
Point Point 
J/Kg. K J/Kg K f 

ICE w 4180 1650 D3 24 4 20 

Q1=(10x20x4180)/86400 = 9. 7, Qi= (JOxJ8xJ950)/86400=4.J, QJ= (10x333000)/86400=38.5 

Total =Q1 +Qi+Q3 = 52Watts 
Miscellanies Heat Load 

Air Change = V . N . H Gasket Electrometer Florescent Lamp Total 
V =Refrigerator Internal Volume u. A. t!.T 
N = Number of Air Change per Day U=0.07 
H = Heat removed from cubic meter of air = 75000 L=i.s 
jul/sec. Mt. 

t!.T=60 
(0.25x30x75000)186400 = 4.3 11.8 NIA NIA 16.1 

Total refrigeration Load 
Heal Leaks Through Product Load Miscellanies Load Safety Factors Grand Total 

Walls 
84 52 16 15 167 
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Technical Specification of the Product 
Model AZ-RF13 

Description Technical Specification 

Name of products Refrigerator & Freezer 

Model Number AS-RF13 

Dimension 167x61x53 

Wall Thickness, for Foam Injection 55mm 

Product Internal Temperature -26 freezer & + 5 C refrigerator 

Evaporating Temperature or -28 c 
Evaporator Surface temperature 
Working Temperature or +35 c 
Ambient Temperature 
Product Internal Volume Liter 280 Liter 

Compressor Manufacture Danfoss 

Compressor Model ~hp 

Compressor Cooling Capacity in Watt 147 

Compressor Power Input 126 

Condenser Type, Material, Length, and Copper Wire and Tube, L = 16 Mt. 
Diameter Dim. =5 mm 
Evaporator Type, Material, Length, and Roll Bond, 0.38 Sq. Mt. 
Diameter 
Capil1ary Tube Type, Material, Length. Copper tube, L = 3 
and Diameter Dim.= 0.031" 0.787 mm. 
Dryer, Type and Weight 15 Grams 

P. U. Type, Density RI 1, 40 KgfCu. Mt., 50%(Polyol and RI I) 
Percentage of Component Mixture + 50% Iso, (15% RI I) 
Polyol + Rl 1+ ISO 
Refrigerant "R12" Charge Weight 185 Gr. 

Working Voltage and Hz 220 Volts, 50 Hz 
Starting Current 7 Amp. -
Operating Current 1.2 Amp. 
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Product Load Calculation 
Model SE-RF16 

Product Product Product Product Latent Product Product Temp, 
Qi Qi Q.1 

to be Mass Specific Specific Heat Initial Final Diff. 
loaded Load heat heat of Temp Temp. m Ci llT m. Ci. !lT M.h 

Kg. Above Below Fusion c c 
Freezing Freezing J/Kg. 
Point Point 
J/Kg. K J/KgK f -

ICE IO 4180 1650 333 24 4 20 

Qi=(JOxiOx4180)186400 = 9. 75, Qi= (10x18xl950)/86400=4.l, Q1= (10x333000)/86400=38.5 

Total =Q1 +Q2+Q1 = 52.3Watts 
Miscellanies Heat Load 

Air Change= V. N. H Gasket Electrometer Florescent Lamp Total 
V = Refrigerator Internal Volume U. A. 11.T 
N = Number of Air Change per Day U=0.07 
H =Heat removed from cubic meter of air = 75000 L=4.5 
jul/sec. Mt. 

11.T=4tJ 
(0.280x30x75000)186400 = 7.3 12.6 NIA NIA 20 

Total re rigeration Load 
Heal Leaks Through Product Load Miscellanies Load Safety Factors Grand Total 

Walls 
68 52 20 28 168 

r-1 r-1 r; r; ,, r-J ,......, ,, ;--) ~ i""""1. --, ,-, --, ,-, ~ ,--, :---t ,--, ~ 
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Refrigeration· Load Calculation 
Heat Leaks Through Walls 

Q = U. A. ~T 
Model AZ-RF13 

Description Dimension Surfac Ambient Reference l:lT x K u Q 
e Area Temp. °C Inside Temp. Insulation Thermal Coeff. , U. A.l!!.T 
Sq. Mt. Temp. Di ff Thickness Conductiv Heat 

ity Resistance Watt 
Upper Side 2x40x53 0.428 35 -18 53 60 0.0184 0.31 7 
Walls 
Upper Back 40x61 0.244 45 -18 63 60 0.0184 0.31 4.7 
Panel 
Top surface 61x53 0.320 35 -18 53 60 0.0184 0.31 5.3 

Bottom 6lx53 0.323 45 +10 35 45 0.0184 0.41 4.6 
surface 
Upper Door 40x61 0.244 35 -18 63 45 0.0184 0.41 6.3 
Panel 
Lower Door 127x61 0.775 35 +4 31 45 0.0184 0.41 9.8 
Panel 
Lower Side 2x127x53 l.35 35 +4 31 45 0.0184 0.41 17.1 
Walls 
Lower Back 127x61 0.775 45 +4 41 45 0.0184 0.41 13 
Panel 
Total 67.8 

,---, ,---i 
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Technical Specification of the Product 
Model AZ-SC200BG 

.Description Technical Specification 

J Name of products Show Case Bend Glass 

J Model Number AS-200 BG 

Dimension 200x8lxl 10 

J Wall Thickness, for Foam Injection 40mm 

J Product Internal Temperature Oto+ 5 C 

J ( 

Evaporating Temperature or - 10 to-15 C 
Evaporator Surface temperature 
Working Temperature or + 35 c 

J 
Ambient Temperature 
Product Internal Volume Liter 1080 Liter 

J 
Compressor Manufacture Danfoss 

Compressor Model SC18B 

J Compressor Cooling Capacity in Watt 575 

J Compressor Power Input 520 

Condenser Type, Material, Length, and Copper Fin and Tube, L = 12.8 Mt. 

J Diameter Dim.= 8.6mm 
Evaporator Type, Material, Length, and Copper Fin and Tube, Dim. 11.6 
Diameter L = 19.2 Mt. 

J Capillary Tube Type, Material, Length, Copper tube, L = 3 .2 
and Diameter Dim.= 0.055" 1.337 mm. 

] 
Dryer, Type and Weight 115 Grams 

P.U. Type, Density RI I, 40 Kg/Cu. Mt., 50o/o(Polyol and RI I) 

]" Percentage of Component Mixture + 50% Iso, ( 15% RI 1) 
Polyol +RI I+ ISO 
Refrigerant "RI 2 " Charge Weight 680 Gr. 

] Working Voltage and Hz 220 Volts, 4 Amp. 50 Hz. 
Starting Current 

] Operating Current • 

] 

J 
] 
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Refrigeration Load Calculation 
Heat Leaks Through Walls 

Q U. A. ~T 
Model YS-SC200BG 

Description Dimension Surfac Ambient Reference t:i.T x K u Q 
e Area Temp, °C Inside Temp, Insulation Thermal Coeff • U, A_ 6.T 
Sq. Mt. Temp, Di ff Thickness Conductiv Heat 

ity Resistance Wan 
Side Walls 2x[(40xl 10) 1.21 35 5 30 40 0.0184 0.46 16.7 

+(81x40)l 
Back Panel 200x110 2.2 35 5 30 40 0.0184 0.46 30.4 

Top surface 40x200 0.8 35 5 30 40 0.0184 0.46 11 

Bottom 81x200 1.62 45 5 40 40 0.0184 0.46 29.8 
surface 
Lower 40x200 0.8 35 5 30 40 0.0184 0.46 11 
Front panel 
Front Glass 90x200 l.8 53 5 30 40 0. 184 0.46 64 

Total 163 

1r- ,-- r--: r---i f""l II II r-i 11 ~ r--! r-1 r-1 r-1 11 r-1 11 11 r1 r1 \" 
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"'' Product Load Calculation 

Product Product Product Product Latent Product Product Temp. Q1 Q2 Q1 to be Mass Specific Specific Heat Initial Final Di ff 
loaded Load heat heat of Temp Temp. m C1 !!..T m. Ci. 6.T M.h 

Kg. Above Below Fusion c c 
Freezing Freezing J/Kg. 
Point Point 
J/Kg. K J/Kg K 

f 

·~·-·-- -· 
Lamb Meat 200 :noo NIA NIA 28 4 24 178 NIA NIA 

Q1 = (200 x 3200 x 24)186400 = I 78 

Total= 01=178 

Miscellanies Heat Load 
Air Change = V . N . H Gasket Electro meter Florescent Lamp Total 
V =Refrigerator Internal Volume u. A. 6.T 
N = Number of Air Change per Day U=O.fJ7 
H = Heat removed from cubic meter of air = 75000 L= 
ju I/sec. J<J.8Mt. 

!!J.T=.H -
( l .080x70x75000)/86400 = 65.6 23.5 NIA 

Total refrif(eration Load 
Heal Leaks Through Product Load 

Walls 
163 155 

,., ,....., ,......, ,.., ,......, ,...., ,...., r-1 

Miscellanies Load 

II 

109 

r-1 r-1 
j 

...--; 

-·-
20 109 

Safety Factors Grand Total 

85 512 

11 r-1 H r-i ri ri ri r· 
I ; I . I ------, 
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. Conversion of Prototypes at 
Yazd Sardin. co. 

Chest Freezer Model 
YS-CF884 
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COldJ~~I'~:,~reezer 
>Model YS~CS40F 
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Product load Calculation 
Model VS-CF884 

Product Product Product Product Latent Product Product Temp. 
Q1 Qi Q3 

to be Mass Specific Specific Heat Initial Final Diff. 
loaded Load heat heat of Temp Temp. m Ct t\.T m . Ci . 6. T M. h 

Kg. Above Below Fusion c c 
Freezing Freezing J/Kg. 
Point Point 
J/Kg. K. J/Kg K f 

--------- ----------·- --- ---- -------·- --····-----
ICE )() 4180 1650 :rn 24 4 20 

--- -·----- --·----

Q1=(/0xiOx4180)1864011=9. 7, Qi= (UJxl8x/950)/8640(J=4. J, Q3= (UJx333000)/864(J0=38.5 

Total=Q1+Qi+Q3 =35.IWatts 
-

Miscellanies Heat Load 
·-----~-- ---------

Air Change = V . N . H Gasket Electrometer Florescent Lamp Total 
V =Refrigerator Internal Volume U. A. t-.T 
N = Number of Air Change per Day U=<J.07 
H = Heat removed from cubic meter of air= 75000 I.= R.9 
ju I/sec. Mt. 

6.T=63 
--

(0.884:d0x75000)18MOO = 23 ~<) 
--~-·--·-·--· . 

NIA NIA (12 

_ Total ref!jg_eration load 
Heal Leaks Through . Product Load 

, 
Miscellanies Load Safety Factors Grand Total 

Walls 
140 52 62 25 279 



\, . 
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Refrigeration load Calculation 
Heat Leaks Through Walls 

Q = U. A. 11T 
Model YS-CF884 

- ---~ --------· ----·-- --
Description Dimension Surfac Ambient Reference ~T x K u Q 

e Area Temp. °C Inside Temp. Insulation Thermal Coeff ,, U.A.~T 

Sq. Mt. Temp. Diff. Thickness Conductiv Heat 
ity Resistance Watt 

Side Walls 2x85x80 1.36 40 -18 58 60 0.0184 0.31 24.5 

- ·-
Back Panel 190x85 1.62 40 -18 58 60 0.0184 0.31 29.1 

----- ----
Top surface 190x80 1.52 40 -18 58 60 0.0184 0.31 27.3 

-- -------- --
Bottom 190x80 1.52 50 -18 68 60 0.0184 0.31 32 
surface --- -· 
Front Panel 190x85 1.62 40 -18 58 60 0.0184 0.31 27.3 

·------- --·---- ------ ---------···-- --··---·-
Total 140 

----------- --·---- ----------· --·---



Show Case 
Model YS-SC200BG 

168 

/, 

/ . 



( 

Technical Specification of the Product 
. Model YS-SC200BG 

Description Technical Specification 

Name of products Show Case Bend Glass 

Model Number YS-200 BG ./ 

Dimension 200x88xI28 

Wal I Thickness, for Foam Injection 50mm 

Product Internal Temperature Oto+ 4 C 

Evaporating Temperature or - 5 c 
Evaporator Surface temperature 
Working Temperature or +40C 
Ambient Temperature 
Product Internal Volume Liter 655 Liter 

Compressor Manufacture Danfoss or T echomseh 

Compressor Model % hp 

Compressor Cooling Capacity in Watt 650 

Compressor Power Input 580 

Condenser Type, Material, Length; and Copper Fin and Tube, L = 10 Mt. 
Diameter Dim. = 3/8 inch 
Evaporator Type, Material, Length, and Copper Fin and Tube, Dim. 1/2" 
Diameter 
Capillary Tube Type, Material, Length, Copper tube, L = 3. 3 
and Diameter Dim. = 0.064 inch 
Dryer, Type and Weight 375 Grams 

P. U. Type, Density RI 1, 40 Kg/Cu. Mt., 50%(Polyol and RI l) 
Percentage of Component Mixture + 50% Iso, (l~'o RI I) 
Polyol +RI I+ ISO 
Refrigerant "Rl2" Charge Weight 800 Gr. 

Working Voltage and Hz 220 Volts, 4.5 Amp .. 
Starting Current 
Operating Current 



\. 

\. 

Description 

Side Walls 

Back Panel 

Top surface 

Bottom 
surface 

·-
Lower 
Front panel 
Front Glass 

Total 

---·---- -- ·-- --·--·------ ---------------

-·· 
Dimension 

.. --···-

2x[( 40x 128) 
+(88x40)J 
200x127 

40x200 

··-· -----
88x200 

----
40x200 

------·-
150x200 

Refrigerat1 
Heat Lea 

Load Calculation 
, Through Walls 
U.A.11T Q 

Mode, rs-SC200BG 
--~---------,--·------· 

Surf c Ambient Refc ce 6.T x 
e Ar ea Temp. °C Ins Temp. Insulation 
Sq. Mt. Tei Di ff Thickness 

- ---- ----------
I. 72 8 I 40 I 4 36 50 

--
2.56 

---~--· 

36 50 40 14 
--

0.8 
·--·-·· ---

36 50 J 40 14 
--------· . --·-·----· ······-------
I. 76 50 I 4 46 50 

··--·--·-·- ---------- ··-· ···----·--
0.8 40 \ 4 36 so 
--- ----------·- -------· 
3 40 I 4 36 so 
---· ---- -----

-----· . --·-

-------

·--- ------
K u Q 

Thermal Coeff • U.A./\T 
Conductiv Heat 

ity Resistance Watt 
-- --------· ·- ----· 

0.0184 0.37 23 

-·-----
0.0184 0.37 34.1 

-------
0.01.84 0.37 10.6 

·-'--·---- -·-------- ·------. ----

0.0184 0.37 29.9 

--·-------···· -······ -------- ------- ·--···-----·-··· -- . -

0.0184 0.37 10.7 

- --------··------ ----------·· ·-· -·----·····--· 
0.184 0.37 128.5 

----- -·----·-·---

236.8 
------
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Product Product 
to be Mass 
loaded Load 

Kg. 

~·----- ------······-
Lamb Meat 200 

Q1 = (2f)() x 32f)() x 24)1864 

Total =Q1=118 

----
Air Change= V . N . H 
V = Refrigerator Internal Vo 
N = Number of Air Change r 
H = Heat removed from cubi 
jul/sec. 

(0 .()55x 70x 7 5000 

uct 
ific 

ve 
zing 

K 

()() = 178 

ume 
er Day 

Product 
Specific 
heat 
Below 
Freezing 
Point 

Product load Calculation 

Latent 
Heat 
of 
Fusion 
J/Kg. 

Product 
Initial 
Temp 
c 

Product 
Final 
Temp. 
c 

------------------·-

----
Temp. Q1 Di ff 

m Cl 13.T 

lD_<_g_~---- ·- -··-·-·-·-··· -·- ---------·--·---···-·----
Nt A N/A 28 4 24 17X 

- --------~---- . 

Miscellanies Heat load 

Qi 
m.Ci.13.T 

-· 
NIA 

Electrometer Florescent Lamp 

c meter of air= 75000 

Gasket 
U.A.13.T 
U=0.07 
L= 
ll.2Mt. 
!3.T=36 

QJ 
j . ,, 

. 
N/A 

-·-··--

Total 

/8(,.ioo = 19.8 _____ _1 ___ 1~2-___ L 20 \ 2<~ ____ 1 uu 

Heal Leaks Through 
Walls 
216.8 

T-Pr~d;;ctGad ra~~{C-if::::~::dloa~ Safety FaCt;ir;---·-r Grand T~;t'al ___ _ 

±= 178 = ==- 10:<.1·---- I lOH> _-_ __ 1 622 

·-· 
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Technical Specification of the Product 
• Model YS-CS40F 

Description Technical Specification 

Name of products Cold Store Below Zero 

Model Number YS-CS40f 
!.( 

Dimension 500 x 300 x 270 

Wall Thickness, for Foam Injection 100 

Product Internal Temperature - 18 cc 

( Evaporating Temperature or -25 cc 
Evaporator Surface temperature 
Working Temperature or +40 cc 
Ambient Temoerature 
Product Internal Volume Liter 40 Cubic Meter 

Compressor Manufacture England or Germany 

Compressor Model D.W.M. 

Compressor Cooling Capacity in Watt 8000 

Compressor Power Input 5600 

Condenser Type, Material, Length, and Copper Air Cooled Tube and Fin, 
Diameter L = 59, Dim. = 3/8 inch 
Evaporator Type, Material, Length, and Copper Fin and Tube, Dim = 1h inch 
Diameter 
Capillary Tube Type, Material, Length, Expansion valve TEX-3 
and Diameter 
Dryer, Type and Weight Yi inch Bolt and Nut 

P. U. Type, Density R 11 Pu Foam, 40 Kg/Cu. Mt. 
Percentage of Component Mixture Ratio 500/o + 50% (Pol+Rl l)+Iso 
Polyol + Rl 1 +ISO 
Refrigerant "R12" Charge Weight lOKg. 

Working Voltage and Hz 380 Volts 3Phases,14 Amp. 
Starting Current 
Operating Current 



Product Load Calculation 

Product Product Product Product Latent Product Product Tern 
Q1 Qi Q1 to be Mass Specific Specific Heat Initial Final p. 

loaded Load heat heat of Temp Temp. Diff. m Ct LiT m. C2. LiT M.h 

Kg. Above Below Fusion 
Freezing Freezing 
Point Point 

' 
Lamb Meat 2000 3200 1610 204000 28 -18 46 1777 670 4722 

j/Kg. OK j/Kg. OK j/Kg. 

Q1=(ioooxi4x3iOO)l8640(J =I 777, Qi= (iOOfJxl8x/6]())/864f)(J=67fJ, QJ= (2000x20000)186400=4722 

Total=01+02+01 = 7169 Watts 

Miscellanies Heat Load 
Air Change= V . N . H Gasket Electrometer Florescent Lamp Total 
V =Refrigerator Internal Volume U.L. LiT No=4 4 x 20 = 80 
N = Number of Air Change per Day U=f).(J7 Each= 150 
H = Heat removed from cubic meter of air = 75000 L=6Mt I 50x4= 600 
jul/sec. LiT=58 watts 

(40 x 10 x 75000)/86400 = 351 24 600 80 1055 

Total refrigeration Load 
Heal Leaks Through Product Load Miscellanies Load Safety Factors Grand Total 

Walls 
413 7169 1055 864 9501 



'' 
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Refrigeration Load Calculation 
Heat Leaks Through Walls 

Q = U. A. !).T 
Model YS-CS40F 

Description Dimension Surface Ambient Reference !J.T x K u Q 
Area Temp. °C Inside Temp. Insulation Thermal Coeff ., U. A.t-,.T 
Sq. Mt. Temp. Di ff Thickness Conductivity Heat 

Resistance Watt 
Side Walls 2x300x270 16.2 40 -18 58 JOO 0.0184 0.184 115.2 

Back Panel 500x270 13.5 40 -18 58 100 0.0184 0.184 96 

Roof Panel 500x300 15 40 -18 58 100 0.0184 0.184 106.7 

Front Panel 500x270 13.5 40 -18 58 100 0.0184 0.184 96 

Total 413.9 

; 

·'{,~ .. i'·" 
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• Technical Specification of the Product 
Model YS-CS40R 

Description Technical Specification 

Name of products Cold Store above ZerO 

Model Number YS-CS40R 

Dimension 500 x 300 x 270 

Wall Thickness, for Foam Injection 100 Cm. 

Product Internal Temperature 0 to+ 4 °C 

Evaporating Temperature or -5 °C 
Evaporator Surface temperature 
Working Temperature or +40°C 
Ambient T emoerature 
Product Internal Volume Liter 40 Cubic Meter 

Compressor Manufacture DWMEngland 

Compressor Model DWM 

Compressor Cooling Capacity in Watt 3000 

Compressor Power Input 2820 

Condenser Type, Material, Length, and Air Cooled, Fin and Tube Length = 59 Mt. 
Diameter Diameter % inch. 
Evaporator Type, Material, Length, and Fin and Tube, Dimension Yi inch. 
Diameter 
Capillary Tube Type, Material, Length, Expansion Valve TEX - 3 
and Diameter 
Dryer, Type and Weight Dimension Yi inch with bolts and Nuts 

P.U. Type, Density RI 1, 40 Kg/Cu. Mt., 50%(Polyol and RI I) 
Percentage of Component Mixture + 500/o lso, (10% RI l) 
Polyol + Rl l+ ISO 
Refrigerant "Rl2" Charge Weight 7Kg. 

Working Voltage and Hz 380 Volts, three pha'Se, 7 Amp. 
Starting Current 
Operating Current 



\, 
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Product Load Calculation 

Product Product Product Product Latent Product Product Temp. Q1 Qi Q1 
to be Mass Specific Specific Heat Initial Final Diff. 
loaded Load heat heat of Temp Temp. m Ci 11T m. Ci. 11T M.h 

Kg. Above Below Fusion 
Freezing Freezing 
Point Point • 

----·-- ·-- ·----- ------
Lamb Meat 2000 3200 1610 204000 28 °C 4°C 24 1777 NIA NIA 

JIKg °K J/Kg OK J/Kg 

2000 x 3200 x 24 =153600000 + 86400 = 1777 Watts 
Total=Q1= 1777 Watts 

Miscellanies Heat Load 
Air Change= V . N . H Gasket Electrometer Florescent Lamp Total 
V =Refrigerator Internal Volume U.L.~T No. 4 each 150 
N = Number of Air Change per Day 0.07x6x31 watts 
H = Heat removed from cubic meter of air = 75000 
jul/sec. 

40 x 20 x 75000 = 60000000 + 86400 = 694 Watts 13 600 2 x40 = 80 1387 

Total refril!eration Load 
Heal Leaks Through Product Load Miscellanies Load Safety Factors Grand Total 

Walls 
407 1777 1387 357 3928 

·-
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Refrigeration Load Calculation 
Heat Leaks Through Walls 

Q= U.A. ~T 
Model YS-CS40R 

Description Dimension Surface Ambient Reference t::.T x K u • Q 
Area Temp. °C Inside Temp. Insulation Thermal Coeff. U. A. tJ.T 
Sq. Mt. Temp. DitT. Thickness Conductiv Heat 

ity Resistance Watt 
Side Walls 2x270x300 16.2 40 2 38 100 0.0184 0.184 113.3 

Front & 2x500x270 27 40 2 38 100 0.0184 0.184 188.7 
Back Panel 
Roof Panel 500x300 15 40 2 38 100 0.0184 0.184 104.9 

Total 407 
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. Technical Specification of the Product 
Model SE-CF285 

Description Technical Specification 

Name of products Chest Freezer 
/. 

,/ 

Model Number SE-CF285 

Dimension l 10x60x80 

Wall Thickness. for Foam Injection 60mm 

Product Internal Temperature -18 c 

Evaporating Temperature or -28 c 
Evaporator Surface temperature 
Working Temperature or +35 c 
Ambient Temperature 
Product Internal Volume Liter 285 Liter 

Compressor Manufacture Danfoss 

Compressor Model v4 hp 

Compressor Cooling Capacity in Watt 175 

Compressor Power Input I25 

Condenser Type, Material, Length, and Copper Wire and Tube, t.. = 14 Mt. 
Diameter 
Evaporator Type, Material, Length, and Plate and Tube, 
Diameter 
Capillary Tube Type. Material, Length, Copper tube, L = 3.3 
and Diameter Dim.= 0.036" 
Dryer, Type and Weight 20 Grams 

P.U. Type, Density RI I, 40 Kg/Cu. Mt., 50%(Polyol and RI l) 
Percentage of Component Mixture + 50% Iso, ( 15% R 11 ) 
Polyol +RI I+ ISO 
Refrigerant "Rl2" Charge Weight 250 Gr. 

-
Working Voltage and Hz 220 Volts, 50 Hz 
Starting Current 16 Amp. 
Operating Current 1.5 Amp. 



'. 

Refrigeration Load Calculation 
Heat Leaks Through Walls 

Q = U. A. ~T 
Model SE-CF285 

Description Dimension Surfac Ambient Reference 11.T x K u Q 
e Area Temp. °C Inside Temp. Insulation Thermal Coeff. • U. A. !!..T 
Sq. Mt. Temp. Di ff Thickness Conductiv Heat 

ity Resistance Watt --
Side Walls 2x80x60 0.96 +35 -18 53 60 0.0184 0.31 15.3 

Back Panel l 10x80 0.88 +45 -18 63 60 0.0184 0.31 16.6 

Top surface 110x60 0.66 +35 -18 53 60 0.0184 0.31 10.5 

Bottom 110x60 0.66 +45 -18 63 60 0.0184 0.31 12.5 
surface 
Front Panel l 10x80 0.88 +35 -18 53 60 0.0184 0.31 14 

Total 68.9 
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Product Load Calculation 

Model SE-CF285 

Product Product Product Product Latent Product Product Temp. 
Q1 Qi Q1 

to be Mass Specific Specific Heat Initial Final Diff. 
loaded Load heat heat of Temp Temp. m CI D.T m. C:z. D.T M.h 

Kg. Above Below Fusion c c 
Freezing Freezing J/Kg. 
Point Point 
JIKR. K JIKR K • 

ICE to 4180 1650 333 24 4 20 

-----·--·-

Q1=(/0xiOx4180)/86400 = 9. 7, Qi= (JOxl8.xl950)/8640fJ=4.1, Q1= (10x333000)18640tJ=38.5 

Total=Q1+02+01 =52Watts 
-

Miscellanies Heat Load 
Air Change = V . N . H Gasket Electro meter Florescent Lamp Total 
V = Refrigerator Internal Volume u. A. !lT 
N = Number of Air Change per Day U=0.07 
H = Heat removed from cubic meter of air= 75000 L=J.4 
ju I/sec. Mt. 

D.T-=53 
(0.285x70x75000)/86400 = 17.3 12.6 NIA NIA 29.9 

Total refri2eration Load 
Heal Leaks Through Product Load Miscellanies Load Safety Factors Grand Total 

Walls 
68.9 52 16 30 181 

·-
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Technical Specification of the Product 
Model SE-RF16 

Description Technical Specification 

Name of products Refrigerator & Freezer 

Model Number SE-RF16 

Dimension 18 Ix65x53.5 

Wall Thickness, for Foam Injection 60 Freezer mm and Ref 45 mm 

Product Internal Temperature -18 freezer & + 5 C refrigerator 

Evaporating Temperature or -20 c 
Evaporator Surface temperature 
Working Temperature or +35 c 
Ambient Temperature 
Product Internal Volume Liter 580 Liter 

Compressor Manufacture Danfoss 

Compressor Model l;4 hp 

Compressor Cooling Capacity in Watt 175 

Compressor Power Input 158 

Condenser Type, Material, Length, and Copper Wire and Tube, L = 14 Mt. 
Diameter 
Evaporator Type, Material, Length, and Plate and Tube 
Diameter 
Capillary Tube Type, Material, Length, Copper tube, L = 3 .3 
and Diameter Dim. = 0.036" 
Dryer, Type and Weight 20 Grams 

P.U. Type, Density RI I, 40 Kg/Cu. Mt .. 50%(Polyol and RI l) 
Percentage of Component Mixture + 500/o Iso, ( l S~'o R 11) 
Polyol +RI 1 +ISO 
Refrigerant "Rl2" Charge Weight 275 Gr. 

Working Voltage and Hz 220 Volts, 50 Hz .. 
Starting Current 6 Amp. 
Operating Current 

·'< 
.. / 
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Refrigeration load Calculation 
Heat Leaks Through Walls 

Q=U.A.!J.T 
Model SE-RF/6 

Description Dimension Surfac Ambient Reference !':J.T x K u Q 
e Area Temp. °C Inside Temp. Insulation Thermal Coe ff * U. A. !1T 
Sq. Mt. Temp. Di ff Thickness Conduct iv Heat 

ity Resistance Watt -- ------
Upper Side 2x53.5x40 0.428 35 -18 53 60 0.0184 0.3 I 7 
Walls ----
Upper Back 40x60 0.24 45 -18 63 60 0.0184 0,3 I 4.7 
Panel 

·-· >-----

Top surface 65x53.5 0.321 35 -18 53 60 0.0184 0.31 5.3 

Bottom 65x53.5 0.321 40 +10 30 45 0.0184 0.41 3.9 
surface 

... -··-··--~--

Lower Side 2xl 21 x53.5 0.647 35 +4 31 45 0.0184 0.41 8.2 
walls 

----·-· ---- ---·---·-- ------·-·--· --·--·-··--- ·-·· 

Lower Back 121x65 0.7865 45 +4 41 45 0.0184 0.41 13.2 
Panel 

·--· - ,. ....... _____ 
Upper Door 40x65 0.260 35 -18 53 45 0.0184 0.41 5.6 

e--·-·--· ·-·--·-··--··-· ·- ---------- -------·- -· ----------
Lower Door 121x65 0.790 35 +4 31 45 0.0184 0.41 9.9 
Panel 

--~--- - -· 1----·- ------ -· 
_ .. ----· 

Total 57.8 
------~-- -·---------. ·-·-· -----···------·· ··----- ·-



\. 

""-' ·---- -
Product Load Calc11/ation 

Model SE-RF16 
- ~------- ----·· -----·--· 

Product Product Product Product Latent Product Product Temp. 
Q1 Qi QJ to be Mass Specific Specific Heat Initial Final Diff. 

loaded Load heat heat of Temp Temp. mCt/l:.T m. Ci. 11T M.h 

Kg. Above Below Fusion c c 
Freezing Freezing J/Kg. 
Point Point 

H~---~----- ··-- . J/K_g_l_S. _____ - • ------· -··----·--· . ··-···- -------- ----- ·-· 1-----"' •. -- ·-·----- --·-·-
ICE 15 41XO I (150 .l11 H 4 20 

Q1=(10x20x418())/864f)(J = 9. 75, Qi= (/()xJ8x/9.HJ)/864f)(J=4.J, Q3= (J(Jx3330()())/864fHJ=38.5 

Total.=Q1 +Qi+Q3 = 52.3Watts 
---- ---

Miscella11ies Heat Load 
Air Change= V . N . H Gasket Electrometer Florescent Lamp Total 
V =Refrigerator Internal Volume U .A.11.T 
N = Number of Air Change per Day U=fJ,(}7 
H = Heat removed from cubic meter of air = 75000 I.= 5.82 
ju I/sec. Mt. 

8T=53& 
31 - ---------

(0.580x.10x7.5000)/X(1400 = 15 12/1 NIA NIA 26 --
Total refr_igeratio11 Load 

Heal Leaks Through Product Load Miscellanies Load Safety Factors Grand Total 
Walls 

58 52 26 14 150 --
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53 

Freezer 
Model SE-Fl3 

/ 

.. 



Technical Specification oft/le Product 
N/odel SE-F13 

Description Technical Specification 

Name of products Domestic Freezer 
J, 

Model Number SE-f 13 ./ 

Dimension 14lx47x53 

Wall Thickness. for Foam Injection 60mm 

Product Internal Temperature -18 . 

Evaporating Temperature or -23 c 
Evaporator Surface temperature 
Working Temperature or + 35 c 
Ambient Temperature 
Product Internal Volume Liter 360 Liter 

Compressor Manufacture Danfoss 

Compressor Model 1;;~ hp 

Compressor Cooling Capacity in Wan 175 

Compressor Power Input 150 

Condenser Type, Material, Length, and Copper Wire and Tube, L = 14 Mt. 
Diameter 
Evaporator Type, Material, Length, and Plate and Tube 
Diameter 
Capillary Tube Type, Material, Length, Copper tube, L = 3 .3 
and Diameter Dim. = 0.036" 
Dryer, Type and Weight 20 Grams 

P.U. Type, Density RI I, 40 Kg/Cu. Mt., 50%(Polyol and RI I) 
Percentage of Component Mixture + .50% lso, (15% RI l) 
Polyol +RI I+ ISO 
Refrigerant "Rl2 ··Charge Weight 250 Gr. 

Working Voltage and Hz 220 Volts, 50 Hz .. 
Starting Current 6Amp. 
Operating Current 



\, 

\,, ' 
----- --· ··- -·-·-·- ··---------------------------~--·-· . - --····-·· ···---- ---------· ·--

Refrigeration Load Calculation 
Heat Leaks Through Walls 

Q = U. A. 11T 
Model SE-F/3 

---·----
Description Dimension Surfac Ambient Reference !lT x K u Q 

e Area Temp. °C Inside Temp. Insulation Thermal Coeff f U. A. ~T 
Sq. Mt. Temp. Di ff Thickness Conductiv Heat 

ity Resistance Watt -· 
Side Walls 2xl41x53 1.494 35 -18 53 60 0.0184 0.31 24.5 

--- ·-------~----- -·-------··- ---- ··- -
Back Panel 141x47 0.663 45 -18 63 60 0.0184 0.31 12.9 

- ----------
Top surface 47x53 0.249 35 -18 53 60 0.0184 0.31 4.1 

-----·---·-·-·· --· 
Bottom 47x53 0.249 45 -18 63 60 0.0184 0.31 4.8 
surface --~------>--· - ------ . --- ---------
Door Panel 14Jx47 0.633 35 -18 53 60 0.0184 0.31 10.9 

--·------f--· 

Total 57.2 



' -
\, ' 

---·----------.------·--------- ·-- ·-· ·-------------···------··-·- ·-·····-·-- -----------······--· --·---------- --- ------·-
Product /,oad Calculation 

Modl'I SE- 1'13 
----···- ·- --- ····-----·--·····-·-·---· -------·· - ---·- .. ·-------- -- ·------ ------·--- -·. -···- --··-·--·---------- ----·--------

·oduct Product Latent Product Product Temp. 
Q1 Qi QJ Heat Initial Final Di ff 

Product 
to be 
loaded 

Product 
Mass 
Load 
Kg. 

p 
s 
h 
A 
F 
p 

pecific Specific 
~at heat of Temp Temp, mC!t\T m.Ci.!J.T M.h 

hove Below Fusion (' c 
reezmg Freezing J/Kg. 
oint Point 

ICE I 10----r~ 
_Kg. K J/Kg K 

·--· .. --··- ---·--·-- - ----
180 1650 :rn 24 4 20 

J 

......_, __ ·------ ------ ..__ _______ ··----- ------~ 

Q1=(J Ox20x4 I 80)18640(, 

Total=u1+u2+ 
1=9.75, Qi= (UJx/8x/950)/86400=4.l, Q1= (JOxJJJ()(J0)/864()()=38.5 

Q3 = 52.3Watts 
·--· 

Miscellanies Heat Load 
Air Change = V , N . H Gasket Electrometer 

folume U.AAT 
e per Day V=0.07 

V = Refrigerator Internal 
N = Number of Air Chang 
H =Heat removed from c 1bic meter of air= 75000 /, = 3. 76 
ju I/sec. 

(!U60:dO:x75 
1--------"---

Heal Leaks Through 
Walls 

57 --

Mt. 
ttT=53 

-~-----

000)/86400 = (i.25 1.\,9 NIA ----- ---· -------·- -

Total refrig_!_!a{ion load 
Product Load Miscellanies Load 

-- -
52 20 -- ----- --·-----· 

-
· Florescent Lamp 

--
NIA 

Safety Factors 

--
11 ---

-
--

Total 

---
20 

Grand Total 

---
I (iO 
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141 

Refrigerator 
~ 

Model SE- Rl3 



Technical Specification of the Product . 
Model SE-R/3 

Description Technical Specification 

Name of products Refrigerator 

Model Number SE-R13 

Dimension 141x44.5x53 

Wall Thickness, for Foam Injection 45 mm 

Product Internal Temperature -12 Evaporator Comp. & 
+ 5 C Ref Comp. 

Evaporating Temperature or -20 c 
Evaporator Surface temperature 
Working Temperature or + 35 c 
Ambient Temperature 
Product Internal Volume Liter 360 Liter 

Compressor Manufacture Danfoss 

Compressor Model 1/5 hp 

Compressor Cooling Capacity in Watt 150 

Compressor Power Input 140 

Condenser Type, Material, Length, and· Copper Wire and Tube, L = 12 Mt. 
Diameter 
Evaporator Type, Material, Length, and Plate and Tube 
Diameter 
Capillary Tube Type, Material, Length, Copper tube, L = 3. l 
and Diameter Dim. = 0.036" 
Dryer, Type and Weight 15 Grams 

P.U. Type, Density Rl 1, 40 Kg/Cu. Mt., 50~·0(Po!yol and Rl I) 
Percentage of Component Mixture + 50% Iso, (15% Rl 1) 
Polyol + Rl l+ ISO 
Refrigerant "R 12 " Charge Weight 185 Gr. 

Working Voltage and Hz 220 Volts, 50 Hz .. 
Starting Current 3 Amp. 
Operating Current 



'. 

Refrigeration Load Calculation 
Heat Leaks Through Walls 

Q = U. A. 11T 
Model SE-RI 3 

Descriptio-;-r Dimensio~···-r Suri~-ITAmbien_t __ n:eference i-----A 
e Area Temp. °C Inside Temp 
Sq. Mt. Temp. Diff 

··-r 

f--- - ... . . ...... --·····--·-------·-··--t----··--·-- ··- --··•·· 
Side Walls 2xl41x53 I 1.494 I 35 -·18 I 53 

-----·-+------+--------+·-----
Back Panel I 141x47 0.663 I 45 -18 

.. T~p-surface I 47~53----··--r0:249--r3·5-----l-T8--·-·--·--

Bottom 
surface 

47x53 
--··---4-------------------'4----------

0.249 I 45 -18 

-
63 

L 
53 

.. -·-

63 

f--------1---· -+----------+------------·-·-·-·· 
Door Panel 14lx47 0.633 I 35 I -18 53 

Total 

.__ ________ ,_ _________ _,_ _____ _,_ ________ _. ____ ~---

x 
Insulation 
Thickness 

60 

60 

60 

60 

60 

--- -· 
K u Q 

Thermal Coeff • U.A. /l..T 
Conduct iv Heat 

ity Resistance Wal I 
·---- -------

0.0184 0.31 24.5 

--~----··-· 

0.0184 0.31 12.9 

·----- -----·------· ---·--·----

0.0184 0.31 4.1 

--------- ---------
0.0184 0.31 4.8 

0.0184 0.31 10.9 

- ----
57.2 

--



·------r---.. - -- -.. - .... -.. 
Product 
to be 
loaded 

ICE 

Product 
Mass 
Load 
Kg. 

(() 

Product 
Specific 
heat 
A hove 
Freezing 
Point 
H~g. K 
41 XO 

Product I .. 

Product 
Specific 
heat 
Below 
Freezing 
Point 

H_I<; g ~--- -
I <150 

Mo 
l~~tc~t .. ,. 
Heat 
of 
Fusion 
J/Kg. 

1n 

....... - . ··-·-- ---
oad Calculation 
lld SE-RIJ 
"-····· - ... -· -
Product Product 
Initial Final 
Temp Temp. 
c c 

.•.. --·---- ---
24 4 

_J._ _____ ---·' ---------- --

----·---------------------·------·-·- ·----··-·-·--

----- -----------·- ··--·-----------·· ____ .. __ - -· 

Temp. 
Q1 Q2 Q3 Di ff 

m C1 b.T m. Ci. llT M.h 

• - ------------ ---------- --------··--·-·-

20 

-----------·-··-------

Q1=(/1Jx20x4/HO)l864f)(J = 9. 75, Q2 = (Wx/8x/950)/H64fi ()=4.1, Q1= ( /fJx33Jf)(J0)1864()()=38. 5 

Total= Q1 + Q!_-t:_Q3 ~2.3}fa~~~-------------- ------ ·---------- ---------------------·· -- ---- --· - ---· -· 

Miscella 'lies lleat Load 
f- ---------··------- ~------···--- --- ----------------·-···--

Air Change= V. N. H Ga ;kct Electrometer Florescent Lamp Total 
V == Refrigerator Internal Volume lJ. A . i\T 
N = Number of Air Change per Day U=O. ()7 

H = Heat removed from cubic meter of air = 75000 /. = 1. 76 
ju I/sec. Mt. 

AT= 53 
--·-. ··--·-·---·-··----------··---·--- -------· ·--

(0 .. \(10\.\0\7500())18(1400: (i.25 I, I) NIA NIA 20 
·-·· 

f- ............. .. ·ig(!~<!J!!!n Load ---·-------------· ··--------------- -·-· -···-

Heal Leaks Through ~llanies Load Safety Factors Grand Total· 
Walls 

57 52 20 11 ((10 
----
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ARG METAL HR 

TestDate: 78/05/20 08:13 
Page TestName: Energy Consumtion 

Page Result: 

1 - Page Test Time 2 Hours 
2 - Working Percent 75 %On 
3 - Energy (Accord to page) 2.52 kwh 

4-ZoQmTime 
5 - Compr Current 

6 - Evaprator Mean Temp 

7 - Cabin Mean Temp 

8 - Crisp Temp 
9 - Compr Temp 

10:41 Hour 
1.13 Amp 

3.1 c 
3.4 c 
3.7 c 
61.3 c 

10- Condensor In Temp 41 C 
11- Condensor Out Temp 53.4 C 
12- Condition ·195.1 C 90 %H 
13- Volt Max=240 Mean=239 Min=234 

14-
15-
16-
17-

10:41 

' ' 

Report No.: ( )- Page 5 

ReportDate: 78/05/20 21 :45 

190 %HI I -195.1 Cl 

I s3.4 c I 
f 40.9 c I 
I 41 c I 

1.13 Am 

140 Watt 

176.85 Kw 

f 238 v ,, 

D 

l 34%H II -300c I 
Room Setting 

23.5 c 

I 19.1 c I 

f 26.4 c I 

D 

f 24.9 c I 

I 2.1 c 

I 3.2 c I 
13.1 c I 

f3.6C I 

Ll~~~-~l: 
: I 3.3 c I: 
' ' 
~------~ 

il4.5C If 
L.__ _______ 1 

I 3.7 c 

9() - - - - - - - - - - - - - - - - - - - - - - - - - - - -:- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
I 

I 

' ' 80 ----------------------------~----------------------------------------------------------------------------------------

' I 
' 

70 ---------------------------~~----------------------------------------------------------------------------------------
' I 
I 
I 

' 60 ----------------------------~----------------------------------------------------------------------------------------
! 

' 
' so ----------------------------~----------------------------------------------------------------------------------------
' 
' ' I 

40 ----------------------------:-----------------------------------------------------------------------------------------
! 

' I 
30 ----------------------------r----------------------------------------------------------------------------------------

0 

8 8 
~ N 

-10 ----------------------------------------------':':---------------------------------------------------------~----------

-20 ---------------------------------------------------------------------------------------------------------------------

-30 ---------------------------------------------------------------------------------------------------------------------
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0 

Printing in Labalatioly Of 

ARG METAL HR ARG 

TestDate: 78/05/20 08:13 

METAL HR 

• Report No.: ( ) - Page 4 

PageTestName: Energy Consumtion ReportDate: 78/05/20 21 :45 

Page Result: 

1 - Page Test Time 2 Hours 

2 - Working Percent 74 %On 

3 - Energy (Accord to page) 2.523 kwh 

4-Zoom Time 8:41 Hour 

5 - Compr Current 0.31 Amp 

6 - Evaprator Mean Temp 1.8 c 
7 - Cabin Mean Temp 2.6 c 
8 - Crisp Temp 2.9 c 
9 - Compr Temp 64 c 
10- Condensor In Temp 42.6 c 
11- Condensor Out Temp 55.3 C 
12- Condition -195.1 C 90 %H 

13- Volt Max=239 Mean=239 Min=235 

14-
15-
16-

17-

08:41 

' 

I 90%H11 -195.1 Cl 

I ss.3 c 
I 42.6 c 
I 42.6 cl 

.31 Am 

30 Watt 

18 Kwh 1 

I 237 v 

D 

I 34%H ll-300c I 
Room Setting 

23.9 c 

I 20.1 c I 

126.9 c I 

I 2s.3 c 

I 1.3 c 
I 1.9 c I 
I 1.1 c I 

I 2.4 c I 
. I 1.1 c 

13 c 

I 3.9 c 

I 2.9 c 

90 -----------------------------,----------------------------------------------------------------------------------------
' ' 

80 ----------------------------~----------------------------------------------------------------------------------------
' 
' ' 

70 -----------------------------:----------------------------------------------------------------------------------------
' ' ' 

60 ----------------------------~----------------------------------------------------------------------------------------
' 

' 
50 ----------------------------,----------------------------------------------------------------------------------------

' ' ' ' ' 40 --- - - - - - ------ --- ----- --- - - - -:- - - -- -- - ---- -------- ----- - --- --- - -- - ---- - - - -- - - - - - - - - - - - -- - -- - - - -- - --- - - - -- - - - - -- -- -- - --
' 
' ' ' 

30 ----------------------------~--.--------------------------------------------------------------------------------------
' ' 

20 -------------:--------------------

' ' ' 10 - -i- - - - - - :... - - _,::.-::::-_-:: ~ - -;::::·: --~- ~--- - - - -~ - - - - - :-:;:::.. __ - ~-::::-:-_:·:,_ - ... - - - - - - - ;..--~ - - - - - - - _-_ - - .. - - - -:..:::·:: - - ... - .._....._ .. _-_ - ... .::·:. :-:-_ - - ..::. - -_--_-_ - _:·_-.:: .;:_ -

'· ,' 
'-~i ~· 

8 g 
g g 

-10 ---------------------------------------------------------------------------------------------------------------------

-20 ---------------------------------------------------------------------------------------------------------------------

-30 ---------------------------------------------------------------------------------------------------------------------
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PttnHng Ill I rt 11t1Joy Of 

MG IETAL HR ARG METAL HR 

• TestDate;. 78105120 08:13 Report No.: ( ) - Page 3 

Page TestName: Energy Consumtion ReportDate: 78105/20 21:45 

Page Result: 

1 - Page Test Time 2 Hours 

2 - Working Percent 78 %On 

3 - Energy (Accord to page} 2.642 kwh 
4-ZoomTime 6:41 Hour 

5 - Compr Current 1.14 Amp 

6-Evaprator Mean Temp 1.9 c 
7 - Cabin Mean Temp 2.5 c 
8 - Crisp Temp 3.2 c 
9 - Compr Temp 64 c 
10-Condensor In Temp 44.1 c 
11- Condensor Out Temp 58 C 

12- Condition -195.1 C 90 %H 

13- Volt Max=242 Mean=240 Min=235 

14-

15-
16-

17-

06:40 

. 

j 90%Hlf-1ts.1 d 

Isac I 
143 c I 
144.1 c I 

D 
1.14 Am 

240 v 

I 34%H fl-300c I 
Room Setting 

24.2 c 

I 20.3 c I 

I 21.1 c I 

D 

125.8 c I 

I 1.s c 
I 2.1 c I 
I 1.s c I 

l2.8c I 

1I1.1 c I 1 

113.1 c I I 
, , 3.3 c :::!J 
l3.2C I 

90 ---------------------------~-----------------------------------------------------------------------------------------. . 
' ' 

80 ---------------------------~-----------------------------------------------------~-----------------------------------
' 

70 ---------------------------~-----------------------------------------------------------------------------------------

60 

. . 
' ' ' 

so ---------------------------~-----------------------------------------------------------------------------------------

40 -- ..; - - - --- --- - - - - -- --- - - - - - - -:- - - - - - - - - - - -- --- - - - - - - - - - - - - - - --- --- --- __ .. --- ---- - -- ----- - - - - --- -·- - ----- -- ___ .. -- -- - - ;; __ - -- -
' ' 
' ' 

30 ---------------------------~-----------------------------------------------------------------------------------------
' ' r 

IO -r-----\J_T _______ \ ___ ::::_T_--~~-1~;-,r~::::-_--\_~1-------\-~--;------,v--F=\---f----t;~ 
1_ I '- -· •_J ·~ u L \J u .---._ . ~ .--.. /t~ _,- r---.._ ,.---....,____ • ~. ,.-___ I - -...._______ , 

0 / · 1-~--- ,--- - -- "1 =------------- v~1 /~ "'l" ~~/ _____.,. 
8 8 
8 ~ -IO ---------------------------------------------------------------------------------------------------------------------

-20 ---------------------------------------------------------------------------------------------------------------------

-30 ---------------------------------------------------------------------------------------------------------------------
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Pitnting In a..balatol'/ Of 

ARG llETAL HR ARG METAL HR 

TestDate: 78/05/20 08:13 Report No.: ( )- Page 2 

PageTestName: Energy Consumtion ReportDate: 78/05/20 21 :45 

Page Result: 

1 - Page Test Time 2 Hours 
2 - Working Percent 80 %On 

3 - Energy (Accord to page) 2.605 lcwh 

4-ZoomTime 
5 - Compr Current 
6 - Evaprator Mean Temp 
7-Cabin Mean Temp 

8 - Crisp Temp 
9 - Compr Temp 

10- Condensor In Temp 

4:41 Hour 
1.1 Amp 
1.7 c 
2.1 c 
2.9 c 
63.7 c 
44.3 c 

11- Condensor Out Temp 57.5 C 
12- Condition -195.3 C 90 %H 
13- Volt Max=241 Mean=235 Min=229 
14-
15-
16-
17-

04:41 

' ' 

I 90 %H 11 -195.3 Cl 

I s1.s c 
l42A c I 
I 44.3 c I 

1.1 Am 

138 Watt 

82.8 Kwh 

230 v 

D 

l 34%H Ii -300C I 
Room Setting 

24.2 c 

I 20.3 c I 

I 21.2 c I 

D 

f 25.6 c I 

I 1.3 c 

I 1.9 c I 
I 1.2 c I 

I 2.1 c I 

; I .s c 
'----~--------------' 

: I 3.1 c I , 
/l2.6C,, 
f 2.9 c 

90 ----------------------------:-----------------------------------------------------------------------------------------· 
' ' ' 
' 80 ----------------------------~----------------------------------------------------------------------------------------
' ' 
' ' 

70 ----------------------------~----------------------------------------------------------------------------------------

' 
' 60 ----------------------------!------------- ------------------ ------- -------- ------- -------- --------

SO ----------------------------r----------------------------------------------------------------------------------------
' ' ' ' ' 

40 ----------------------------~----------------------------------------------------------------------------------------

30 ----------------------------~----------------------------------------------------------------------------------------
' ' 
' ' 20 ·---------- --·------ •• 

lo r-~-------\J\J----~--\Fl)1\J------~:)~-------1:/~~~~,)~V-----\J~ 
o l"'---"'-!---'-~r--~/'--+='"~~~-+--=---'-----=--~/+-----.o::,___+--____.o:;~-r~'-~_--~_,--+-r-·--------.-:::~-4~'-----=:>~1~<~·/--'-----::+t 

8 ?. 
~ ~ 

-10 ---------------------------------------------------------------------------------------------------------------------

-20 ---------------------------------------------------------------------------------------------------------------------

-30 ---------------------------------------------------------------------------------------------------------------------
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Printing In L.llbandoly Of 

ARG llETAL HR ARG METAL HR 

• TestDate: 78/05/20 08:13 Report No.: ( ) - Page 1 

PageTestName: Energy Consumtion ReportDate: 78105120 21 :44 

Page Result: 

1 - Page Test Time 2 Hours 

2 - Working Percent 79 %On 

3 - Energy (Accord to page) 2.604 kwh 

4-ZoomTime 2:52 Hour 

5 - Compr Current 0.3 Amp 

6 - Evaprator Mean Temp .6 c 
7 - Cabin Mean Temp 1 c 
8 - Crisp Temp 1.6 c 
9 - Compr Temp 67.5 c 
10- Condensor In Temp 43.6 c 
11- Condensor Out Temp 53 C 

12- Condition -195.3 C 90 %H 
13- Volt Max=232 Mean=231 Mln=227 

14-
15-
16-
17-

02:51 

' 
' 

I 90 %H 11 -195.3 Cl 

I 53 c 
l 41.S C 

I 43.6 C I 

.3 Am 

28 Watt 

15.4 Kwh I 
230 v 

D 

34 -300C 

Room Setting 

24.6 c 

I 20.s c I 

I 21.s c I 

D 

I 26.2 c 

1.2 c 

l.s c I 
I .s c I 

I 1.2 c 

Io c 

il.ac I! 
-·-----·· 

I 1.& c 

90 --------------------------------------;------------------------------------------------------------------------------
' 
' ' ' ' 80 --------------------------------------~------------------------------------------------------------------------------
' ' 
' 

70 --------------------------------------~------------------------------------------------------------------------------
' ' ' ' 
' 60 --------------------------------------~--------------------------------------------------------------- -- -----------

50 

. 
' ' 

-- -------------- ---- -------------,- - -------------- ----------------------------------------------------------
' 
' . 
' 

40 --------------------------------------~------------------------------------------------------------------------------
' ' ' . 

30 --------------------------------------·------------------------------------------------------------------------------. 
' . 

i-------------;-:-------- --· 
20 --------------------------------------1-~----------------------------------------------------------------------------

' ' ' ' 
•o \~r~--------------\--r-----------=\tr==-c· ____ \J~-~-===·---""::===--~===-==-===----:=-=-:-=-=-=-=~ 
o __ / · 1 /-----r -.1-./-------~-.J - _,,(~ (- -~ , - ----t -~ H·r- . T-~--- 1 

~ ~ 
-10 ----------------------------------------------~---------------------------------------------------------~----------

-20 ---------------------------------------------------------------------------------------------------------------------

-30 ---------------------------------------------------------------------------------------------------------------------
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Printing 1n Labaratol~ or 
SHERVIN B..ECTRIC SHERVIN ELECTRIC 

TestDate: 18105120 06:13 Report No.: ) - Page 1 • Page TestName: Energy Consumption ReportDate: 78/05/21 08:23 

Page Result: 

1 - Page Test Time 2 Hours 
2 - Working Percent 83 %On 

3 - Energy (Accord to page) 2.663 kwh 

4-ZoomTime 

5 - Compr Current 

6 - Evaprator Mean Temp 

7 - Cabin Mean Temp 

8 - Crisp Temp 

9 - Compr Temp 

10- Condensor In Temp 

2:41 Hour 

1.1 Amp 
1.3 c 
1.7 c 
2.6 c 
65.7 c 
44.8 c 

11- Condensor Out Temp 53.9 C 
12- Condition -195.3 C 90 %H 
13- Volt Max=233 Mean=232 Min=227 

14-
15-
16-
17-

190 %HI I -195.3 Cl I 26.2 c 

124.6 c 
I .s c 

~ I s3.9 c] 
<142A c I 

l 44.s c I 

I 20.s c I ~ I 1.7 c I 
I 21.s c I ·,· I .6 c I 

! I 2.2 c 

D I J.4(;_H 

: 13 c I 
D 

1.1 Amp 

138 Watt I 65.7 C I 
75.9Kwh ®-,.____--.<M 
230 v 

I 34%H 11-300 c I 
Room Setting 

02:40 

' ' 

-·-- - --------------- ·-

d 1.9 c I 
I 2.6 c 

90 ----------------------------------------------------------~+----------------------------------------------------------
' ' ' ' 

80 1-----------------------------------------------------------!----------------------------------------------------------
' ' ' ' 70 >-----------------------------------------------------------;----------------------------------------------------------
' ' ' ' 

60 t-----------------------------------------------------------~----------------------------------------------------------
' ' ' ' 50 .... __________________________________________________________ ; _________________________________________________________ _ 

' 

40 f---------~-~-~----~\~:~~~=~~\,__,_~~-~c-~/~~~~~~~~-"-~~~-~-::-"-~-~~ 
' ' ' 
' 

30 ---------~--------------------------------------------------!----------------------------------------------------------

20 ------------------------------------------------ -

' ' ' ' 
--.--------------------------------- ----~-====-~-~--== 

' ' ' ' 
10 ==-u-------------------r--1-====-::~:--r-----t--------~,---r=~===::----~-===-------=-===-~---=-= 

0 - ,--:~ ~ ' /"------~ I ~~.' ~~--/·----- 1 -~ - --- -~ -- - - , -- ------1 

~ s . ~ -IO,_---------------------------------------------------------------------------------------------------------------------

-20>----------------------------------------------------------------------------------------------------------------------

-30 >----------------------------------------------------------------------------------------------------------------------
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Printing In Lab8illb>IJ Of 

SHERVIN ELECTRIC SHERVIN ELECTRIC 

TestDate: 78/05/20 06:13 Report No.: ( ) - Page 6 • Page TestName: Energy Consumtion ReportDate: 78/05/21 07:20 

Page Result: 

1 - Page Test Time 2 Hours 190 %HI I -195.1 Cl I 24.2 c 
2 - Working Percent 67 %On 22.6 c 
3 - Energy (Accord to page) 2.316 kwh 

4-Zoom Time 14:59 Hour 

5 - Compr Current 1.12 Amp 

6 - Evaprator Mean Temp 3.3 c 

13 c 
I s1.a Cl I 19.2 c I 13.4 c I 
140.5 c I 125.5 c 13.2 c I 

7 - Cabin Mean Temp 3.7 c 
8 - Crisp Temp 4.1 c 

I 40.2 c I 13.9 c I 
9 - Compr Temp 58.4 c 
10- Condensor In Temp 40.2 c 
11- Condensor Out Temp 51.8 C 

12- Condition -195.1 C 90 %H 
13-Volt Max=242 Mean=238 Min=231 

14-

15-
16-
17-

14:59 

' . 

D 
1.12 Am 

76.05 Kwt/ 

236 v 

34 -300C 

Room Setting 

D ' 
I 2.8 c 

------

! f 3.6 c I 
··---·-·----~·--

; 14.7 c 
i 

I ! 

14.1 c 

90 -------------------------------------~-------------------------------------------------------------------------------
' ' ' ' 

80 -------------------------------------~-------------------------------------------------------------------------------
' . . . 

70 -------------------------------------~-------------------------------------------------------------------------------. . . . 
60 -------------------------------------~-------------------------------------------------------------------------------. . . . 
50 -------------------------------------~-------------------------------------------------------------------------------

40 

. . . . 
--~...---~~~--::.~...._,,.---~.::'~~-:..~,....----:...--..:.,,,..-:-..... ~~:..--~.,..·=---.7 ..... ..;...-_ _,~=,,.-..... -::.'"'~'."'--:--.. ~-.... -:-.--::--::~ . . . 

30 -------------------------------------~-------------------------------------------------------------------------------
' . 
' . 

20 -------------------------------------~-------------------------------------------------------------------------------

10 
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~ ~ 

-10 -------------------------------------~------------------------------------------------------------------------------
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Printing In Lamratofy Of 

SHERV1N B.ECTRIC SHERVIN ELECTRIC 

• TestDate: 78/05/20 06:13 
PageTestName: Energy Consumtion 

Page Result: 

1 - Page Test Time 2 Hours 

2 - Working Percent 71 %On 
3 -Energy (Accord to page) 2.455 kwh 

4-ZoomTime 

5 - Compr Current 

6 - Evaprator Mean Temp 

7 - Cabin Mean Temp 

8 - Crisp Temp 

12:47 Hour 
1.13 Amp 
3.1 c 
3.4 c 
4C 

9 - Compr Temp 59.9 C 
10- Condensor In Temp 40.5 C 
11- Condensor Out Temp 52.6 C 
12- Condition -195.1 C 90 %H 

13- Volt Max=242 Mean=239 Min=233 

14-
15-
16-
17-

12:47 

' ' 

Report No.: ( ) - Page 5 

ReportDate: 78/05/21 07:20 

190 %HI I -195.1 Cl 

i s2.s c I 
140.s c I 
I 4o.s c I 

1.13 Am 

139 Watt 

85.9 Kwh 

237 v 

D 

34%H -300C 

Room Setting 

23.2 c 

I 19.6 c I 

I 26.1 c I 

D 

I 24.6 c 

I 2.1 c 

13.1 c I 
l 3.1 c I 

13.6 c I 
:I 2.s c I 
~· --------~ 

: 13.4 c I~ 

jl4.5C I j 

14 c I 

I~: 

9() - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -:- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
' ' 

80 ----------------------------------------~----------------------------------------------------------------------------
' ' ' ' 

70 --------------------------------··-------~----------------------------------------------------------------------------
' ' ' ' ' 60 ----------------------------------------~----------------------------------------------------------------------------
' ' 
' ' so ----------------------------------------~----------------------------------------------------------------------------
' ' ' 

40 ,~·~::.-:::'::_--::';:::..-::-~~:..~:..-.:_-::--:<:_~...:_...:::~:---0~~y_-::."¥-·:_-::.::: '--=--::,::-:::::L-:.v_~~~~,,::.~-".:-:.'·~~~·:;:-::-:::_~~-:-~~L 
' 
' ' 

30 ----------------------------------------~----------------------------------------------------------------------------
' ' 
' 

20 ----------------------------------------~----------------------------------------------------------------------------

10 

' ' ' ' 

8 8 
~ ~ 

-10 ---------------------------------------------------------------------------------------------------------------------

-20 ---------------------------------------------------------------------------------------------------------------------

-30 ---------------------------------------------------------------------------------------------------------------------



0 

Prtntlng In l...lballfoly Of 

SHEIMN ELECTRIC SHERVIN ELECTRIC 

• TestDate: 78/05/20 06:13 
Page TestName: Energy Consumtion 

Page Result: 

1 - Page Test Time 2 Hours 

2 - Working Percent 75 %On 

3 - Energy (Accord to page) 2.526 kwh 

4-Zoom Time 10:35 Hour 
5 - Compr Current 1.13 Amp 

6 - Evaprator Mean Temp 2.6 c 
7 - Cabin Mean Temp 3 c 
8 - Crisp Temp 3.4 c 
9 - Compr Temp 61.3 c 
10-Condensor In Temp 42.6 c 
11- Condensor Out Temp 55.3 C 

12-Condition -195.1 C 90%H 
13- Volt Max=240 Mean=240 Min=236 

14-
15-
16-
17-

10:35 

' 

Report No.: ( ) - Page 4 

ReportDate: 78/05/21 07:20 

190%H11 -195.1 Cl I 24.9 c 

123.5 c ~ I 2.2 c 
I 19.7 c I I 2.a c I 
I 26A C I 2.1 c I 

I ss.3 c 

I 42.2 c 

I 42.6 c 13.3 c I 

D 
1.13 Am 

140 Watt 

I 77 Kwh j.____. 
f 231 v I 

34%H -300C 

Room Setting 

D 

I~: 

I 1.8 c 
-~-- --------·------

13 c I 
~--------------~-

ii 4.2 c 
L_ 

I I 
I 3A C 

90 -------------------------------------------:--------------------------------------------------------------------------
' ' ' ' 

80 ------------------------------------------~--------------------------------------------------------------------------
' ' ' ' 

70 ------------------------------------------~--------------------------------------------------------------------------

' 
60 ------------------------------------------~--------------------------------------------------------------------------

' 
' ' so ------------------------------------------~--------------------------------------------------------------------------
' ' ' 

40 -----~--~~-~~-~:'~-~·~~~·~--~~~~~,t~:,_~:..-~·~~---~-.:~¥-·~--~~-~~-·:.-::'::~'~.:-~-~~-~--:~~-~~~--::-~-~-~~~------~·-:..=--~·:-~-:;-::~--:_·-;:-~ 
' ' 
' 

30 ------------------------------------------~--------------------------------------------------------------------------
' ' ------------~ . 
' 20 -------------------------------------------:--------------------------------------------------------------------------
' 
' 

$. -
-10 -------------------------------------------------------------------~-------------------------------------------------

-20 ---------------------------------------------------------------------------------------------------------------------

.30 ---------------------------------------------------------------------------------------------------------------------



0 

0 

SHERVIN ELECTRIC 

• TestDate: 78/05/20 06:13 
PageTestName: Energy Consumtion 

Page Result: 

1 - Page Test Time 2 Hours 

2 - Working Percent 75 %On 

3 - Energy (Accord to page) 2.526 kwh 
4-ZoomTime 10:35 Hour 

5 - Compr Current 1.13 Amp 
6 - Evaprator Mean Temp 2.6 c 
7 - Cabin Mean Temp 3 c 
8 - Crisp Temp 3.4 c 
9 -Compr Temp 61.3 c 
10- Condensor In Temp 42.6 c 
11-Condensor Out Temp 55.3 C 

12- Condition -195.1 C 90 %H 

13- Volt Max=240 Mean=240 Min=236 

14-
15-
16-
17-

10:35 

' 

Report No.: ( ) - Page 4 

ReportDate: 78/05/21 07:20 

I so %HI I -195.1 Cl 
I 23.5 c II 

I 19.1 c I ~[ID c 
l 42.2 c 

I 26A c I I 
142.6 c 

D D 
1.13 Amo 

140 Watt I 61.3 c I 

~-...... ~ 
I 34%H ti -300C I 
Room Setting 

i 
I 
I 
I 

I 24.9 c 

I 2.2 c 

~12.Bc I 
I I 2.1 c 

13.3 c 

I 1.e c 
~------ - -- -·-·-·-- ----. 

I 
.... ___ ----------------------

! 
'------~ 

I 3.4 c 

9() - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -:- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
' ' ' 

80 >--------------------------------------------~--------------------------------------------------------------------------
' ' 
' 

70 r-------------------------------------------~--------------------------------------------------------------------------

60 r-------------------------------------------~--------------------------------------------------------------------------
0 

' ' 
50 -------------------------------------------~--------------------------------------------------------------------------

' ' 

40 ;::-:-:\..--_:~~~\...::~~ - :..,;·::~ ~ c-~~~~~~y_'.r-~':.-<'::~~/~'~/~ -•" ~-~~ -~-- ~~-~_._~-~~cc c ~--- :-_ ~-~ _ o _ ~ __ o _ =-o ___ c _ -~ ::_ 
' ' ' ' 

30 -------------------------------------------~-------------------------------------------------------------------------
' 
' ' !---------------~--------------------------------------

20 - -- - - - - - -- - - - - - -- - - -- - -- - - - - - - - - - - - - -- --- -- -!- -------------------------------------------------------------------------
' ' 
' 

io ru---/~--- ----- - ---- -!F=r\J-pV--~-:-----~---- -1~1-Fl--i~_--\-1/:'='i--_1~)=~--.1~-=---='\-=-=';~-::-::-:-"F 
r I \I I \I ·,I '· ,' 1: \r \1 

/ ~ -,------. _ ~ . ~ .----.._ ,,-____ .---.__, I ,-· .. , i 0 ' ___ , 1 . .. U ... l -- .. \..c _ , 'i I f - .. 
0 r------..- ~/ _______, ------..- I -,_, --,., '-----' I --- -,_. ~- I --- ·y-- - I -· - I -- -- I 

I I I I ?. 
--10 ,__ ___________________________________________________________________ ':' ________________________________________________ _ 

·20 ~--------------------------------------------c------------------------------------------------------------------------

-30 >----------------------------------------------------------------------------------------------------------------------
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Pltntlng In LllballlliDIJ Of 

SHERYIN B.ECTRIC SHERVIN ELECTRIC 

TestDate: 78/05/20 06:13 Report No.: ( ) - Page 3 • Page TestName: Energy Consumtion ReportDate: 78/05/21 07:19 

Page Result: 

1 - Page Test Time 2 Hours 

2 - Working Percent 78 %On 
3 -Energy (Accord to page) 2.578 kwh 
4-ZoomTime 

5 - Compr Current 

6 - Evaprator Mean Temp 

7 - Cabin Mean Temp 
8 - Crisp Temp 

9 - Compr Temp 
10- Condensor In Temp 

8:33 Hour 

1.13 Amp 

3.1 c 
3.4 c 
3.6 c 
63.7 c 
40.2 c 

11-CondensorOutTemp 51.6 C 

12- Condition -195.1 C 90 %H 

13- Volt Max=239 Mean=239 Min=235 

14-
15-
16-
17-

190%H11 -195.1 Cl 

I s1.6 c 

140.5 c I 
140.2 c I 

D 
67.5 Kwh I 

236 v 

34%H I -300c I 
Room Setting 

08:33 

' ' 

I 25.5 c 

23.9 c 
I 2.1 c 

I 20.1 c I 
13.1 c I 

126.9 c I 13.4 c I 
13.3 c I 

D I 2.8 c 
-------------··-------

I 3.3 c I 
-··--- ------- .. ------------ ~ 

:14.2 c I 
I 3.6 c 

9() - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -:- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
' ' ' ' 

80 -------------------------------------------------------~-------------------------------------------------------------
' ' ' ' 

70 -------------------------------------------------------~-------------------------------------------------------------
' 

60 ---~----------~-----------------------------------------~-------------------------------------------------------------
' 
' 
' 

50 -------------------------------------------------------~---------------------------------------"---------------------
' 

40 ~~"/~~\~C __ =c·::=~j-,~~~~~~~~~+::~~---C~·~~~~~~-::_-_~------·~~--·---~------~~---"-~~~----

30 -------------------------------------------------------~----------------------~--------------------------------------
' ' 
' !----~~~~~~~-~~~~~~~~~·~~~· 

' 20 -------------------------------------------------------~-------------------------------------------------------------
' 
' 
' 

10 ---~ -- ------ -- ------ 1:J~------v~~~--\J~~~~-\fe\j~----~J-~-~\~~----\I~.~-'=\;--=----~~-= 
0 

8 8 
-10 ----------------------~----------------------------------------------------------~----------------------------------

-20 ---------------------------------------------------------------------------------------------------------------------

-30 ---------------------------------------------------------------------------------------------------------------------
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Prtnting In LaMratory Of 

SHERVIN ELECTRIC SHERVIN ELECTRIC 

TestDate: 78/05/20 06:13 Report No.: ) - Page 2 • Page TestName: Energy Consumtion 

Page Result: 

1 - Page Test Time 2 Hours 

2 - Working Percent 78 %On 
3 - Energy (Accord to page) 2.652 kwh 

4-ZoomTime 6:41 Hour 
5 - Compr Current 1.14 Amp 
6 - Evaprator Mean Temp 1.9 c 
7 -Cabin Mean Temp 2.5 c 
8 - Crisp Temp 3.2 c 
9 - Compr Temp 64 c 
10- Condensor In Temp 44.1 c 
11- Condensor Out Temp 58 C 

12- Condition -195:1 C 90 %H 
13- Volt Max=242 Mean=240 Min=234 

14-
, 15-

16-
17-

ReportDate: 78/05/21 07:19 

190 %H 11 -19s.1 Cl I 25.8 c 
i 

I 24.2 c 
I 1.s c 

~fSsC_J I 20.3 c I ~I 2.1 c 
143 c I I 21.1 c I 1.s c 
144.1 I c I 12.8 c I I 

I 

D D I I 1.1 c 
I 

~ 13.1 c 
r 64 c l att - . ----- -·-------

78.65 Kwr, @- I 13.3 C 

240 v i 13.2 c 

134%H U -300c I 
Room Setting I~: 

06:41 

' ' 

I 
I 

90 ------------------------------------------------------------------------------------~---------------------------------

' . ' 
80 t------------------------------------------------------------------------------------~---------------------------------

' 
70 ------------------------------------------------------------------------------------~-----------------~---------------

6() ~-·- -- - -- - -------- --- -- - -- - - - - - - ----- - - - - -- - ---- - - - -- - - - - - ---- ---- - - - - -- -- - - - - -- - - - - - - - ~- -- - - - -- -- -- -- - - - - - - - - - - - - - - - - - - -

50 ...------------------------------------------------------------------------------------~---------------------------------
~ ~ ,.-----·. ~. ~--._, ~ ~- -~ :~-- ,_,--- _,---

40 ~ - _'::~.!- -----~~ -----~ :;<:·:.-:_ ---- _':_-Y--~·~ -- -- --~'·~~(- - --- -~~,~- --- -- --·..-:. ~~ --- ---- .. ·-- --~- -----~- - _·_ -- -- - --- --- -------~- ~: 
' ' 

30 -------------------------------------------------------------------------------------~---------------------------------
' ' 

~--------~-----------·---·---~--------------
20 ------------------------------------------------------------------------------------~---------------------------------

' 
' 

10 ~ --~--~-~\-r===-1---p=:\---~i /--· --- -\~--r-~~1-r:--~C--~~~\- -r= 
::--.... u7~"' v ,--, J _~ .,u ,,--.'- u /----..... w ,_ u -~- - r ·-. ,_, --. 

0 /I ---- .......__ ,r' -.._ ____ __),~'· -...___ ·~--..._, ___,c' ··--.___ _ --r-- .. __ . I ··----' 1'--·-... ·-- ·--_I ~ 

I I ~ I I I o 
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Printing In LabaratiOIY Of 

SHEJMN ELECTRIC SHERVIN ELECTRIC 

• TestDate: 78/05/20 06:13 
Page TestName: Energy Consumtion 

Page Result: 

1 - Page Test Time 2 Hours 
2 - Working Percent 79 %On 

3 - Energy (Accord to page) 2.594 kwh 
4 - Zoom Time 3:38 Hour 

5 - Compr Current 1.1 Amp 

6 - Evaprator Mean Temp 1.8 C 
7 - Cabin Mean Temp 1.9 C 

8 - Crisp Temp 3.2 C 

9 -Compr Temp 64.3 C 

10- Condensor In Temp 44.4 C 

11- Condensor Out Temp 56.3 C 

12- Condition -195.3 C 90 %H 

13- Volt Max=231 Mean=231 Min=227 

14-
15-
16-
17-

Report No.: ( ) - Page 1 

ReportDate: 78/05/21 07:19 

I 90 %H 11 -195.3 Cl 

~ [ss.3 c 
..Cl42c 

144.4 c 

D 

I 26 c 

I 24.S C 
I 1.3 c I 

I 20A c I B j 2.1 c I 
I 21 .s c I ~ ~ I 1.2 c I 

I 2.1 c I 

I .a c ol 
~ 164.3 c I 

.12.1 c I 
S2.8Kwh @

.J--------J.'-----t <M 
I 229 V 

I 34%H fl -300c I 
Room Setting 

03:38 

' ' 

I~: 

due I 1 

I 3.2 c I 

9() ------------------ --- ---- -- -- - --- ---- --- ------ - - - ----- ---- --- - -- -- - -----:---- --- - -- -------- - - - - - -- - -- --- -- ---- ---- - --- -
' 
' 
' 

80 ~-----------------------------------------------------------------------~---------------------------------------------
' 

70 t------------------------------------------------------------------------~---------------------------------------------

' 
60t------------------------------------------------------------------------~---------------------------------------------

' 

' so r------------------------------------------------------------------------~---------------------------------------------

40 ~-----\~~----,--~=~-~~=--~:=-~~:2~~··~~--/-~1~~~--~c~~~~~~=--~-:=~=:-c~~~~~:~ 
' ' 

30 ~-----------------------------------------------------------------------~---------------------------------------------
' ' 
' ' 

20 ,_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -:- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
' 
' 

lO r---~v---- ---------\--r-- ---------v------\--/-------\--1---t---y- ~:- ---------\--t-- ---- -\-r-- ------\-
0 t= ./~:P- I~ - .. _>b ,---.= f--. ____ =t -:- ·=r-- '-; -,~ '!' -----1..., ---==t= ~ 

8 8 
~ ~ 

-10 1----------------------------------------------------------------------------------------------------------------------
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Printing In Labaratory Of 

Yazd Sardin HR Yazd Sardin HR 

TestDate: 78/05/20 06:13 
PageTestName: Energy Consumtion 

Page Result: 

1 - Page Test Time 2 Hours 

2 - Working Percent 83 %On 

3 - Energy (Accord to page) 2.6n kwh 
4-ZoomTime 3:03 Hour 

5 - Compr Current 1.09 Amp 

6 - Evaprator Mean Temp .7 c 
7 - Cabin Mean Temp 1 c 

8 - Crisp Temp 2 c 
9 - Compr Temp 66.1 c 
10- Condensor In Temp 45.4 C 
11- Condensor Out Temp 57.5 C 
12- Condition -195.3 C 90 %H 

13- Volt . Max=232 Mean=231 Min=227 

14-
15-

16-

17-

Report No.: ( ) - Page 1 

RepottDate: 12.08.99 09:06 

190°/aH11 -195.3 Cl 

I s1.s c 
I 43.1 c 
145.4 c 

1.09 Am 

137 Watt 

i 75.35 Kwi 

[ 22s v I 

D 

34%H -300C 

Room Setting 

3:03 

' ' 

124.S C 

I 20.4 c I 

I 21.6 c I 

D 

I 26 c 

1.2 c I 
1.9 c I 
I .1 c I 

I 1.6 c 

! 1-.2 c 
'---------· 

LL~~J __ 
I 2 c I 

90 -----------------------------------------------------------------f-------------------------~-------------------------
0 

' ' ' 
80 -----------------------------------------------------------------~---------------------------------------------------

' ' 
' ' 70 -----------------------------------------------------------------~---------------------------------------------------
' ' ' ' ' 60 -----------------------------------------------------------------~---------------------------------------------------
' ' ' so ------- ----- - - -------------- ---- -------------- -- ------~------- -------------------------------------------
' ' ' ' ' 

40 -----------------------------------------------------------------f---------------------------------------------------
0 

' ' ' 
30 -----------------------------------------------------------------~---------------------------------------------------

' ' I 
I 
I 

20 ----------------------------------------·---------------··-------1-----------------·-------·--·····-----·-·-· ·····-
' ' ' ' 

10 --::==:::==\.J~==\1--------------u-=-=·r..,,!J-:;::-;:;::UF::o-=-=u---- -v-------.=-= 
o I 1 J - +-----~ ---+--

~ a 
-JO ---------------------------------------------------------------------------------------------------------------------

-20 ---------------------------------------------------------------------------------------------------------------------

-30 ---------------------------------------------------------------------------------------------------------------------



0 

Printing In Labaratoly Of 

Yllzd Sardin HR Yazd Sardin HR 

TestDate: 78105120 06:13 
PageTestName: Energy Consumtion 

Page Result: 

1 -Page Test Time 2 Hours 
2 - Working Percent 79 %On 
3 - Energy (Accord to page) 2.571 Jcwh 
4-ZoomTime 

5 - Compr Current 

6 - Evaprator Mean Temp 

7 - Cabin Mean Temp 

8 - Crisp Temp 

9-Compr Temp 

4:26 Hour 
1.11 Amp 

2.5 c 
2.6 c 
2.9 c 
65.1 c 

10- Condensor In Temp 40.8 C 
11-Condensor Out Temp 51.5 C 
12- Condition -195.3 C 90 %H 
13- Volt Max=240 Mean=234 Min=229 
14-

15-
16-

17-

04:26 

' 

Report No.: ( ) - Page 2 

ReportDate: 12.08.99 09:06 

I 90%H11 -195.3 CJ 

I s1.s c 
l 39.5 c 

140.8 c 

D 

l34%Hf -300C 

Room Setting 

24.2 c 

I 20.3 c I 

I 21.2 c I 

D 

I 2s.s c 

I 2.2 c 

I 2.s c 
I 2.1 c 

I 2.1 c I 
i I 2.1 c 

, , 3 c 

1I2.s c 
1.2.9 c 

I 
I 

90 ----------------------------:-----------------------------------------------------------------------------------------
' 
' ' 

80 ----------------------------~----------------------------------------------------------------------------------------
' 
' 
' 

70 ----------------------------~----------------------------------------------------------------------------------------. . 
' ' ' 60 - --------------------------~--------------------------- ------------------ -------- -------- -------
' . 

so ----------------------------~----------------------------------------------------------------------------------------
' . 
' 
' 40 - - ----------- ----- -- - -- - -- - -:-- -- -- ------ - --- -- --- --- - - - - -- -- - -- --- -- ------- - - - - - - - -- - - - -- - --- -------- ---- - --- - - - - - - - -
' ' ' ' 

30 ----------------------------~----------------------------------------------------------------------------------------

10 

0 

' . --- ----7=\:r~J------1J·------=\1=u-----~~F::-:-~v===~~v:: 
,___,!---_ I I I - ·- - . f---

8 

·10 -------------------------------------------------------------~-------------------------------------------------------

·20 ---------------------------------------------------------------------------------------------------------------------
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Printing In Labaratory Of 

Yazd Sardin HR Yazd Sardin HR 

TestDate: 18105120 06:13 Report No.: ( )-Page 3 

PageTestName: Energy Consumtion ReportDate: 12.08.99 09:06 

Page Result: 

1 - Page Test Time 2 Hours 
2 - Working Percent 79 %On 

3 - Energy (Accord to page) 2.643 kwh 

4-Zoom Time 

5 - Compr Current 

6 - Evaprator Mean Temp 

7 - Cabin Mean Temp 

8 - Crisp Temp 
9 - Compr Temp 

7:27 Hour 
1.13 Amp 
1.8 c 
2.2 c 
3.2 c 
64.3 c 

10- Condensor In Temp 44.6 C 

11-Condensor Out Temp 58 C 
12- Condition -195.1 C 90 %H 

13- Volt Max=242 Mean=240 Min=235 
14-

15-
16-

190%H11-195.1 Cl 
24 c 

Isac I 20.3 c 
142.7 c I 21.2 c I 
144.6 c 

D D 
1.13 Am 

238 v 

I 

I 2s.s c 

11.3 c 
I 2.1 c I 
I 1.2 c I 

I 2.1 c I 

1 I .a c 

112.1 c I : i_: __________ _I 

I I 3.1 c 

I 3.2 c 

17- 34~ -300C 

Room Setting 

07:26 

' ' 
90 -----------------------------~----------------------------------r----------------------------------------------------, . 

' . 
80 ----------------------------------------------------------------~----------------------------------------------------

' . . . 
70 ----------------------------------------------------------------~----------------------------------------------------

60 

' ' ' ' ' ------L-- -------- -------- ----------------- --------

50 ----------------------------------------------------------------~----------------------------------------------------. . 
' ' 

40 ----------------------------------------------------------------~----------------------------------------------------
' ' 
' ' 

30 ----------------------------------------------------------------~----------------------------------------------------

----------· 
' ' 

---------~~· ---------------

Jo -. r---·----·- .--- --- r·----- ---VT ,...-=t,---~ F}_f\J-:--r-------·--T-------~.-t-------;-\ - --------'.,---:!------- -- ----i--y--r------ --;------"..~-- ----- -- ------ - ------
, 'I . . I 'u ' ' 
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0 

Prtntlng In LabaraCory Of 

Yazd Sardin HR Yazd Sardin HR 

TestDate: 78105120 06:13 
PageTestName: Energy Consumtion 

Page Result: 

1 - Page Test Time 2 Hours 

2 - Working Percent 75 %On 
3 - Energy (Accord to page) 2.524 kwh 

4-ZoomTime 

5 - Compr Current 

6 - Evaprator Mean Temp 

7 - Cabin Mean Temp 

8 -Crisp Temp 

9 -Compr Temp 

9:11 Hour 
1.13 Amp 

2.4 c 
2.8 c 
3.4 c 
62.7 c 

10- Condensor In Temp 43.3 C 

11- Condensor Out Temp 56. 7 C 

12- Condition -195.1 C 90 %H 

13- Volt Max=239 Mean=239 Min=235 

14-

15-
16-

17-
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Printing In Labaratory Of 

Yazd Sardin HR Yazd Sardin HR 

TestDate: 78/05/20 06:13 
Page TestName: Energy Consumtion 

Page Result: 

1 - Page Test Time 2 Hours 

2 - Working Percent 73 %On 
3 - Energy (Accord to page) 2.488 kwh 
4-ZoomTime 

5 - Compr Current 

6 - Evaprator Mean Temp 
7 - Cabin Mean Temp 

8- Crisp Temp 

9-Compr Temp 

10- Condensor In Temp 

11:58 Hour 
1.12 Amp 

2.8 c 
3.2 c 
3.7 c 
60.5 c 
40.8 c 

11- Condensor Out Temp 53.4 C 

12- Condition -195.1 C 90 %H 
13- Volt Max=240 Mean=238 Min=233 

14-
15-

16-

17-

Reporl No.: )- Page 5 

ReporlDate: 12.08.99 09:06 
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Printing In Labanllory Of 

Yazd Sardin HR Yazd Sardin HR 

TestDate: 78105120 06:13 
PageTestName: Energy Consumtion 

Page Result: 

1 - Page Test Time 2 Hours 

2 - Working Percent 69 %On 

3 - Energy (Accord to page) 2.404 kwh 

4-Zoom Time 

5 - Compr Current 

6 - Evaprator Mean Temp 

7 - Cabin Mean Temp 

8 - Crisp Temp 

9 - Compr Temp 

14:34 Hour 

1.12 Amp 
3.2 c 
3.5 c 
4C 
59 c 

Report No.: ( }- Page 6 

ReportDate: 12.08.99 09:06 
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I 2.s c 
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10- Condensor In Temp 40.9 C D D ~------

11-Condensor Out Temp 52.7 C 
12- Condition -195.1 C 90 %H 

13- Volt Max=242 Mean=240 Min=235 
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