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INTRODUCTION 

This 15 ~~e fir.al report of extended wor~ for conversion of domestic 

refrigerator to ~hase out CFC-12 and its replacement by HFC-134a under 

UNIDO - ARJ contractor. 

After redesigning of the models, and the necessary changes in the 

refrigeration circuit fer all five models, twenty prototypes (four for 

each model) were made and the fi na 1 testing '.>1as done on them according 

to the ISO 7371 , In this report ~11 activities wh~ch were made for ne~ 

production have been discussed. This involved entensive data collection 

and consultations, so that the quality and standard of work is high and 

up to the UN!DO expectation. Many gu~da~cc ~ut forw~rd by UNIDO, were ~c 

t1elpful that further research work could be accomplished without 

difficulty . Accuracy of calculations and ~~thods has resulted in a new 

model which is more efficient than before, causing sav~ng of energy and 

~ .. eepir.<:: ;;ett.er Ter:;perdLure. 
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BACK GROUND OF PROJECT IN COMPANY 

. ... . •.. .. 

Because of bad effect of CFCs on the envirr.oment. ~nt ecological system 
which has been reported by authorities, and Er.lphasi~e~ that w1thout any 
dcubt that due to the chlorine which the CFCs compounds posses the ozone 
layer is being damaged. 
Since 1990 that the I.R. of Iran signed the ""'ntr~al protocoi, Arj Co. 
has been decided to study of new refrigerant. Ir this respect the R&D 
Dept. has kept contact with the international authorities, department of 
envirollllent of Iran and many foriegn material supplier to acqiure 
information and latest technology for eliminating ODS CFC-12 and 
replacing it with the harmless new refrigerant P.134a. Meanwhile members 
of R&O Dept. participated in different seminars and educ~tional courses, 
which had been held by the uriversit1es, research center, 
In April 1992 the UNIDO delegation visited the Arj Co. surveyed and made 
a report, in 1994 asked for redesigning making prototypes and their 
tests, so that the Arj production facility could produce new type of 
refrigerators using R134a. The R&D Dept. of Arj had worked hard with the 
a1m of finding out a suitable refriger~nt system which is compatable 
with the present refrigerator/freezer units . In close cooperation ~1th 

the manufacturers Arj has asked them for new compressors which operate 
on non-CFCs . since 1994 we have received many compressor from different 
suppliers as samples and necessary tests have been accomplished on 
these samples. 
After some modifications on refrigeration circuit and finalizing the 
test results, it is found that different types of compressors such as 
Necchi & Gold star are compatable and acceptable on our units. 
Finally in March 1995 two refrigerators has been sent to dkk Co. in 
Germany that one of them was charged with R134a, After necessary tests 
had been accomplished on them, f1na11z1ng and comparison the results 
obtained by the R&D Dept. of dkk Co, the design and the components 
selection of R134a refrigerator has been accepted fully. 

-2-· 
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SUMMERY 

. . . -·­... 

This is the final report of extended work in phase out CFC-12 and its 

repiecement by HFC-134a, covering all activities relevant to the new 

.-efngerator /freezer models, which includes redesign and •;alculacion, 

test pertormance , finalizing test results and optimizing the plan, fer 

making mass production possible. The details specifications for each 

model are included in this report. 
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ACTIVITIES 

.: " •.. .. 

The following jobs were done \.tJ int.-.:<Lce the :1~w refrigerant HFC-R134a 
during this project. 

a) Determination of constant "C". 
b) Redesign and calculation for ne~ R134a. 
c) Selection of components . 
d) Making prototypes . 
e) Performance tests according to ISO 7371. 
f) Optimization of circuit and components. 
g) Evaluation of prototypes and analy~is. 
h) CFC-12 and HFC-R134a refrigeration comparis~n and review. 
i) Trial production . 
j) Training of production staff . 
k) Instalation and start up of charing system in the 

refrigeration work shop. 
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a) Determination of constant "c· 

As it has already expressed in the first progress report. The cabinet 
c;onstant 1s figure obtained practically by the below formulae: 

F 
C------

0 

W/K where 
ti-ta 

p I 
Electrical power introduce to the I 
element in watt I 

ta. I 
Hot room Temp.in "'k I 

t1. Inside cabinet Temp.in I 

t1-ta ., I 
Difference Temp.ink I 

c • I 
Cabinet constant "C" in w/k I 

Hence 1t carries high accuracy and is a factor showing thP, quality of 
insulation of the refrigerator. The cabinet constat multiplied by the 
lrea of body gives a total heat transmi;sion load, which can be used for 
Calculating the compressor power 

Q ;: C* OT where C: U*A 
~ 

Q = Transmission load in W/K 
c = Cabinet Constant in w/k 

0 

OT = Difference Temp. in k 
?o 

u = Heat transfer coefficient in W/nr-K 
A = Total area of the body in m2 

-5-
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b) Redesign & calculation 

. .. . .~ .. 

For each of five models, the redesign and calculation have 
been cor.iplete<L it ~;hcl.!1d be pointed out that the main criteria 
for redesign ~ ~· •.he ne111 design for condenser for each 
mode 1 by means of increa5i1•J the heat trasnfer area of condenser 
and 1'y the aim of this t·l decrease compressor s!':-ell temperature and 
optimize energy ccnsumpti·.>n. 

c) Selection of ccmponcnt 

-capacity of Compressor 

For the calculation of the cooling capacity of compressor 
we must know about following values: 

1- TranS11fsston Toad. 
2- Production 1oad 

Determination of condenser 

Knowing the "KS" value of the condenser which is given by the formulae 

Qc x 1.25 
tcs = ---------- where 

OT 

QC= Cuoling capacity of compressor in Kcal/hr 

OT = Difference Temp. of Freon and ambient in °c 

we can decide for suitable tube inside diameter . As lt has been 
selected 3/16" fer refrigerators and 1/4" for freezer also top freezer -
r~frigerator, similarly considering the width of the cabin a ~uitable 

-6-
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width fer the condenser is taken into consideration. Now by referir.g to 
the catalouge of condenser manufacturer having the diameter and "~S" 
value, suitable condenser is selected. 

Capacity of capillary 

c 
It depend on the condensation Temp. (ie 55 c ) and mass flow r.1·:u O'~ 

rafrigerant which is given by compressor manufacturoar, from Mol i•v 
diagram at evaporationg Temp. (ie - 23.3°c ) and absulate pressure the 
value of 1 iquid and vapour obtained therefore the capar.ity can -J,~ 

determined as follow . 

Va ~ ~~ss f lo~ rate kg/hr vapour 

1000 
., /Kg x -- = L/Min 

60 

Now to find out the length of capillary tube using the formu1ae 

V 
/2 -- 2. 5 -o. 5 

a= 2.35 ~p -1 *a * l 

Where ....... 
Va = Capillary capacity in L/Min. 

P = Condensation pressure Kg/Cm2 at 55 c from vapour table is ¥.nowr. a =Capillary internal diameter selected 0.79ITlll 
l = Length of capillary tube ;11 mm is determined 

Capacity of Evaporator 

The capacity of evaporator for any specification depends on that 
transfer capacity to all out the vaporizing refrigerant to absorb heat 
at the rate necessary to produce the required cooling , when operating 
at designed conditions. The evaporating surface is determined by 
following formulae 

Q : U * A * OT 

-7-
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&BJ CDIPDIATIDN . ._· ... 

Q = ~ooli~g capacitv of evaporator is known, because it is 
equivalent to the colling capacity of compressor for hennatic 
compressor i11 Kca1/f"tr 

U =Overall Gonductarce factor 4.7 w/m2"K for aluminiume. 

A = Surface area of e\aporator in m to be selected •. 

d) ~aking prototypes 

Totaly twenty prototyPP.s i~ made for five models(four for each model). 

The condenser· 1s new designed for them. 

The detail specifications 1s mentioned in the next chapter. 

e) Performance tests 

All tests are accomplished according to ISO 7371 

Test Procedure 

Ai i tests arc dC:i.;: according to ISO 7371 a.1d are pe; . ...,, .r.ed at ambient of 
43 ·c. , ~£'. 

0c and 18 "c as fol lowing: 

Energy consumption test 

Freezing power test 

Temperature rise test 

The other tests arJ the p11ll down, the cycling, the continous run and 
the ice freeze test. 

The test done after the pull down is the continous run test where the 
unit is allowed to run so long so that stablized temperaturt conditions 

--8-
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are acheived. At this stage all tem~r1ture parameters are to be reccrd. 
Soon after this test the ice fr~eze test follows . In t'1is te$~ all the 

ice trays are filled with water at 10 °c where all this water changes 
into ice, ( and the time interval is recorded,) The final te~t 'r. these 
series is the cycling test where the '"hermostat by tra i1 and errcr pl1t 
in such position that we acheive +5 in refrigerator compartment section 
and -12 °c in freezer compartment. The percentage runl'\ing t.-Me which 
creats the above mentioned characters is also recorded. 

Pu 11 Down Test 

This test is performed in 43 c ambient . Before the start of the test 
the door of the refrigerator are opened, and we wait for at least 24 
hours when the Temp. of all parts of the refr1gerator became same as 
the ambient now the door is closed and the e1ectrical energy suplied 
then record the time after which the mean temperature of the 
refrigerator food liner reachs to 5°c . The three temperature T1 ,T2,T3 
each of them showing 1/3 height of r~frigerator compartment shuuld lay 
between 0 to 10°c • This test shows the strength of the refrigerdtor 
capacity of the unit. 

This tP.st is done in an atmosphere of 32 c. The fraezer section must be 
loaded according to ISO Standard and the unit has been cool down to the 
;)t3ndard conditions.The energy u~ed in 24 hours to keep thi!=. ::aMitior. 

study is the energy mentioned ir. the test report. 

Temperature rise test 

This test is especially designed for freezer and is performed at 32 c 
The freezer which has been brought to steady state condition is left 
without any electrical power and the time is noted for the warmest test 
package to reach -9°c. 

-9-
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Storage Test 

This test is dcne at 43 c the freezer is first brought to the cold 
condition anj the full load at -18c is introduced. -The freezer should 
bring this load once again to -18 c with in 24 hours. 

Freezing Power Test 

0 
This test is done at 32 c. It is expected that at least 2.5 Kg of 1ean 
meat for every 100 liter capacity of the unit can be frozed in 24 hours 
for this test the freezer is loaded with ballast load and is run so that 
the baliast ioad reach to -18°c. At this stage the introduced load has 
to be frozen and ~hich is at 32 c . The freezer should be able to cool 
do~n the freezing load to -18 "c with in 24 hours. 

f) Optimization of cijciut & components 

In this respect, the optimization of the charging of refrigeration 
system is done. For this purpose the refrigeration circuit .charged with 
diff~rent values of R134a and the energy consumption noted. Condenser is 
also new designed to have better performance and decrease of compressor 
shell temp. refer the test result sheets in next chapter. 

-10-
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g) Evaluation of prototypes and analysis 

.... -

It is a complete chapter which has disscusion aha.it this r:iatter refer to 
Page no 166 

h) CFC-12 & HFC-R134a refrigeration canparison & reviev 

On page no 173 the R12 & R134a is canpared considering the physical & 
thermodynamical properties of them. 

i) Trial tests production 

The following equipments were prepared for testing of twenty prototypes, 
included : 

* Vacuum pump 
* Charging station 
* Leak detector 
* Braz~ng unit 
* Thermos controllers and thermometers 
* Hot roans 

At the present time few refrigerators are under life test and more than 
seven months has a1ready past and no problem aris. 

According to the work plan Arj Co. is going to produce numbers of 
refrigerator and freezer as trial production. 

-I I-
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j} Training of production staff 

The production staff are divided to the different g_roups and they are 
attending training course which is still going on. 

k) Instalation of the evacuation & charging system and leak ~etector . 

The evacuation and charging system has already installed in the 
refrigeration production line and according to the work plan Arj Co. i~ 

ready to produce new production R134a for any model. 

-12-
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PROTOTYPE SPECIFICATION 
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Coapressor Model 

NR 52 
Gold star 
1/6 hp LAEG 

Coapressor Model 

Gold Star NR58 
Necchil/6hp LAEG 

Compressor Model 

GOLD STAR NR 45 
1/8 hp LAEG 

ABJ CDIPDllTION 

~ SPECIFICATIONS 

alP.lFSS'la SPKCIFICAITON 

Capacity 

113 kcal/hr 

Capacity 

124 Kcal/hr 
130 " " 

l•'OR MODEL 6246 a 
<>O<>OOC>OOC> 

-Displ. Volt/freq. Qver load 
Protector 

I 

5.2cc 220v/50Hz IExteranal 

I 

FOR MODEL 6247 a 
«>«><><><><>< 

Displ. Volt/freq. Over load 

5.8 cc 220 V/SOHZ 
7 cc " 

For Model 6243 a 
<><><>000<><> 

Protector 

External 
II 

, . . . ,. . ... 

Re 1.ay 

PTC 

Relay 

PTC 
II 

Motor Coap. 
type Cooling 

RSIR N 

Motor Co•P· 
type Cooling 

RSIR N 
II II 

Capacity Displ. Volt/freq. Over load Relay Motor eo.p. 
frotector type Coe ling 

85Kcal/hr 4.50cc 220v/50Hz ExternaL PTC PSRI N 

-14-
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Coapreaaor 

·Jold •tar 
1/4 hp 

Co•preaeor 

llecchi 
1/4 hp 

POil MODEL 6202 a 
C>C>OC><M>C>C> 

Model Capacit7 Diapl. Volt/freq. OYer load 
Protector 

~ 1161 lcal/hr 7.46 cc 220V/50Bs lxternal 

Model Capacit7 Diapl. Volt/freq. OYer lo.d 
protecto 

Eac911.k 184 lcal/br 9.01cc 220T/50Hz External 

-15-
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Condenser Ty~-e 

= 3/16- :;tatit; wired 

Condenser Type 

= 3/16- static wired 

Condenser Type 

= 3/16" static wired 

- -

Ccncenser Type 

= 1/4 H static wired 

Condenser Type 

= 1/4 " static wired 

AIJ CDIPDIATIDI . . . .... ... 

CC:NDENSER SPECIFICATI~ 

FOR MODEL 6246 a 
CHHKKHHK> 

No.of leg Wide 
Dia. 

18 -3/16"." 455.76-

FOR MODEL 6247a 
CHHMHHKK> 

Ho.of leg Wide 
Dia. 

18 - 3/16- 455.76-

FOR MODEL 6243a 
«HKHKKHMJ> 

No.of leg Wide 
Dia. 

14-3/16" 455.7611111 

FOR MODEL 6202a 
«HHHHHHH» 

No.of leg Wide 
Dia. 

16+8-1/4 - 537.35111n 

FOR MODEL 6249A 
«KHHHHHK» 

No.of leg Wide 
Dia. 

20+4-1/4 " 537.35""' 

-16-

Length 

882 -

Length 

882 llllll 

Length 

674 

Length 

118811111 

Langth 

1188111n 

MC• '161i7 'E ... Rl\N ·~A'J (#·.··'.: ·:i~y ,1'!'""1 :Q· ''N: 

VollllP. I 
86.1 cal 

Vollml& 

86.1 Cll3 

Voll.Ille 

67. 4 

=-~-, 
Volume , 

326.7an3 

Volllll8 

326.7cm3 
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Capillary Type 

Q = C.79a a tube 

capillary Type 

Q= 0.79aa tube 

C&pillary Type 

Q= 0.79aa tube 

Capillary Type 

Q= 0.79aa tube 

Capillary Type 

Q= 0.79• tube 

llJ CDRPDllTIDN 

CAPILLARY SPECIFICATION 

FOR MODEL 6246A 
<><><><><>«>oo 

Length Dryer Theracstat 

3658u XH7-7.5gr 

FOR MODEL 6247a 
<>«><><><><>oo 

RAN CO 

Length Dryer Theraostat 

3658aa XH7-7.5gr 

FOR MODEL 6243a 
<>«><><><>«><><> 

RAN CO 

Length Dryer Theraostat 

3658u XH7-7.5gr 

FOR MODEL 6202a 
<><><>e>oo<><> 

RAN CO 

Length Dryer Theraostat 

3048u XH7.10gr 

FOR MODEL 6249a 
<><>«>«><><><><> 

RAN CO 

Length Dryer Theraostat 

3048u XH7-10gr RAN CO 

-17-
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type 
--, 

----
k60-PL(l76 

type 

K60-P1076 

type 

k60-A076 

type 

K50-P1397 

type 

K59P4908 
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Evaporator T:ne 

---
Alkan Roll bond 

Evaporator Type 

Alkan Roll bond 

Evaporator Typc 

C.G.A Roll bond 

Evaporator Type 

Q = 1/4 " Tube 

Evaporator Type 

Tu~ -
Alkan Roll bond 

AIJ CDIPGIATIDN . .. . .... -... 

EVARJRATOR SPECIFICATION 

FOR MODEL 6246a 
000<><><><>0 . 

Wide Length 

308u 1315u 

FOR MODEL 6247a 
<><><><><><><>< 

Wide Length 

358.7u 1315u 

FOR MODEL 6243a 
<><><><><><><>< 

Wide Length 

257u 11!)4. 7u 

FOR MODEL 6202a 
<><><><><>«»~»..;...;. 

Wide Length 

- 1200c• 

FOR MODEL 6249a 
<>«><>«>«><>«>«> 

Wide Length 

121 •• 1281.l•• 

-18-

Thickness 

1.s .. 

Thickness 

1.s •• 

Thickness 

1.5 .. 

Thickness 

0.11 .. 

Thickness 

1.s •• 

'I.' f • :. ' ' .•• • , •• ,, .. • 1' • : o ;. ' ' .: I • 1·· I " ·' 

volu•e 

+ 
210-ll0Ca3 

Volu•e 

+ 3 
234-%10c• 

Volu•e 

+ 
170-ll0C•3 

Volu•e 

+ 
550 Ca3 

Volu•e 

+ 
150-%10Ca3 
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CALCULATION ANO EQUIPMENT SELECTION FOR MODEL 6246a 

TRANSMISSION LOAD 

Qt = U ~ A * ~T 

c = u * A Cabinat constant ·c-

Datennination of the cabinat constant "C" 

Cunditior5 : 

* 7he refrigerator is standing in the air conditicr.ed roOlil 
... , at (ta) 

' ' • :~sta11at~o~ of e1ectrica1 heater of (P) ~ns~de the 
refrigerator cabinat for getting inside temperature (t~) 

* The difference (t1-ta) s~au'd be betwee~ 15 to 20 c 

p 

Cabir.at constant C c = 
(tt-ta) 

c = 21 I 1s = 1.43 

• 1c: pract _ai 0vera~ ~ he.::': transfer coeff~c~ent ("~ can be fo..;na 
from C as follow: 

c 2 
c units fer C in W/K and A in m 

K : 
effective heat trar.s~;ssion area 

Simple derivation fc:- seperate cabinat constant of freezer 
corr.;::art:nent and :-efr~3erJtc:- compartment ( :co 1 in3 compartme~t 
enc1os;ng ce11er compartment ) can t:e fc-..:-(! as fc~~c .... £ : 

C1 = K * A1 

C2 = K t A2 

A1 effective heat transfer ~rea of two stars freezer compatment. 

-20-
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A2 effective heat transfer area of cooling c~~art~ent enclosing 
ce11er coo:partment 

Calculatin of transmission heat 

Qt = Qtl + Qt2 

at 1 = c~ • OT1 

Qt2 = C2 '* DT'I 
'~ 

Qtl = Transmission heat re1ative tc twc st.:xrs free:er comnart:r.e'lt 

Qt2 = Transmissior. heat re~at;·:e t::; ccc~ ~:-::; ;.;omo3r:..ment er.c1cs~:".S 

ce11er compartment. 

T1 = ta - ti 1 

T2 = ta - ti2 

ti l = -12 
: 
c 

t12 = +5 °C 

ta = + 43 °C 

Afo = Outside area ,.,, 
t~e freezer corr.j.)a rt:re!'lt ..... 

') ... 
Afo = 2A3e+A1+2A2e = 10904 cm 

Afi = Iriside are3 of t"le freezer compartm~nt 
2 

~,. = :(2ex:2.5)+(46xS:.:)•r2ex4~~ = 
7. ~., 

~:r r.. . o I ... _ 

!, ... ~ = '::.:ts"::!e are:? ,.,, the ref~igerator compartment ..,. 
2 

Aro = 2(61x93)+2(56x93)+(61x56)= 25178 cm 

Ari = inside area of the refrigerator ..:ompartment 
" ~ 

Ari = 2(52.5x89)+2(46x89)+(52.5x46)= 1994e c~ 
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Am =ti * a.o 

2 
Amf = 10904x7143 =o.8825 m 

2 
Amr = 25178x19948 = 2.241 m 

2 
A = 0.8825+2.241 = 3.1235m 

2 
u = ~.43/J.1235=C.4578 w/m

0

k 

Qt:- = !J * A * OT 

Qtr = 0.4578X2x2.241x38 

Qtr = 38.98 watt 

Qtf = 0.4578x0.8825x55 

Qtf = 22.22 watt 

Qt = 51.20 watt 

PROCUCT!ON LCA'.) 

Qpd = {Qpr+(apf+{Qlf+{Qlk 

Where 

***** 

AIJ CDIPDB4TIDN ....... ... 

Qpr = Heat removed from pro~ucts above freezing point. 

Qpr = W * Cp * OT 
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----------·--------------·------------·------------------'---------------• I I I 

: No. Product : Specific heat: Weight Kg : Initial Temp. =c ' Final Temp."c 
I 

---------- :-------------- ------ ------ t - ------ - ----------- -------------- -

1 Meat. 3.14 s 28 

2 Butler 2.68 ') .. iO 

3 Vegetable: 3.17 4 20 

4 Fruit 3.81 5 20 

5 Water 4. 18 2 20 

6 Milk , 3.76 2 10 
---- ----------·-------------- ------------ ------------------• I t • 

Qpr1 = 5x3.14(28-5)=361 Kj 

Qpr2 - 2x2.68(10-5)=26.8 

Qpr~ = 4x3.77(20-10) = 150.8 -

Qpr4 = SxJ.81(20-10)= 190.5 

QprS = 2x4(2G-10)=80 

Qpr6 = 2x3.76(10-5)=37.6 

Qpr = 847 Kj 

For the Freezer part of Refr1gerat0r 

Qpf = W * Cp * OT 

Where 

***** 

Qpf : Heat removed frt)lll products to freezer product from intial 
tem~erature to freezing point 

-23-
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--------·-------' Product: Weight Inlet Temp. 
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AIJ CDBPOIATION 

I 

. . . ~ ... ... 

---------------,---------------
Freezing Point: C p 

: befor freezing 
Cp 

after freezing 
---------------'--------------- ----------------

Fish 2 Kg 10 c -2.25 ~ : 3.18 kj/kg.k '.72 ~j/~g·k 

Meat 2 kg -0.5 ·c 3. l4 kj/kg "k 
--------·------- ---------------·---------------' 

Qpfl = 2x3.18 [10-(-2.25)]=77.91 Kj 

Qpf2 = 2X3.14[28-(-0.5)]=178.98 

Qpf = 256.89 Kj 

Qlf = w x hi 

Where 
:t**** 

,, 

Qlf = Heat removed to freezer procut 

Qlfi = 2x1.72[-2.25-(-12]=33.54 Kj 

Qlf2 = 2x1.67[-0.5-(-12)]=38.41 kj 

Qlf = Qlf1+Qlf2 kj 

Q1f = 71.95 kj 

Qlf = Heat reomved to freeze product 

Qlf = w * hi 

hi = Latent heat per Kj/kg 

hi1 = 235 kj/kg Fish 

hi2 ~ 228 Meat 

Qlf = Qlf1 + Qlf2 

Qif = 926 Kj 

' 

Qlk = Heat reomved of 1 kg water f0r ice making 
from 10 c to -12 ~ 

-24-
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llJ CDIPDIATIDN 

w = 1 kg 
.-

CD = 4.18 kj/kg k 

Q1k1 = 1x41.8 ( 10-0) 

Qlk1 = iL8 kg 

Ql jc_;,' = Heat reorr.ved to freezer water 

Qlk2 = "' * ~i 
w = 1 kg 

hi - ~36 Latent. heat of fuss ion 

Qlk2 - 3% l<j 

. . . ..... -... 

, 
Qlk3 = Heat removed from freeze water to - 12 c Evap.Temp. 

Qlk3 = W ~ Cp *OT. 

w = I l<.g 

Cp = 2.09 kj/kg.k 

Qlk3 = 1x2.09 x 12 = 25.08 kj 

Qlk = Qlk1 + Qlk2 + Q1k3 

Qlk = 41.8 + 336 + 25.08 

Qlk = 402.88 kj 

Therefore the total production load will be 

zQpd = 847+256.89+7~.95+926 402.78 

zQpd = ~504.72 ~~ 

2504.72 /16x3600 = 0.04348 kw 

Qc = Qt + Qpd 

Qc = 61.44 + 43.48 = 104.92 watt 

-25-
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ABJ CDIPDIATIDN 

For air charging load ( door opening ) 10 \ is ta~en 

Qa = 104.92 * 0.1 = 10.49 watt 

So cooling capacity will be 

Qcc = Qt + Qpd + Qa 

Qcc = 115.91 watt 

' CONDENSER S POWER DETERMINATIOt\ 

We know that 
S (k cal/h)x1.2s 

Ks = -----------------

Where 

***** 

OT 

Ks = Coefficent of transmission 

S = Compressor cooling capac~ty 

OT = The difference temperature of feron and embinet temperature 

Operationa1 condition 

a) Ks = 115.41 x 0.8605 x 1.25155-43 = 10.34 Kcal/h 

b) Ks = 115.41 x 0.8605 x 1.25/55-32 = 5.30 Kcal/r 

According to the static w1red condenser, ser1&s 40-51-476 

The suitable condensor dimensions is taken ( see page20~ 

No of legs : 18 

The wide of the condenser 466 nvn 

The iength of the condensor 876 mm 

-26-
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AIJ CDIPDIATION .... ... 

CAPILLARY'$ CAPACITY DETERMINATION 

Accoroing to the molier diagrame for R134a at an evaporation 
temperat~re of -23.J•c and absolute pressure of 1.167 the 
specifice vol;.sne would be as follow (see page 203) 

1iQuid = .7305 Likg 

Vapour= 0.171 m3/kg 

So we know that 

Va = 
;-;- 2.5 

2.35v' p -1 * a * 
- o.5 
L 

P = ~4.90 conce~sation pressure at 55 c f see page 205\ 

Assuming mass flow rate 3.19 Kg/h of R~3~a 

a = 0.79 mm capillary inside diameter mm 

L = Capillary length 

Va = 3.19 x 0.168 x 1000/60 = 9.0~ L/min 

So, applies the ~ormula 

8.12 = 2.35 ~14.9 - 1 * 0.79 

L = 4.54 meter 

2.5 -0.5 
* L 

Due to experience it should be 3 to 4 meter. However this va~ue 
should be confirmed by adequate laboratrory tests. 

-27-
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EVAPORATOR'S DETERMINATION 

We know that for Hennatic compressor 

Qcc = Q ev 

Qcc = Ccoling ca~acity of compressor 

Qev = evaporator 

We have 

Qcc = u * A * OT 

Qcc = 99.31 Kcal/hr 

Therefore 99.31 = U * A * uT 

U = Coefficient of ~e!~ transmission of evaporator ~ I ~ 

'; 

A = su~face area of evaporator m-

:n = Difference temperature betweer; the evaporator and 
compJrtment 

0

k 

1/u = 1/Fo + x/k +1/Fi 

2 . 

Fo = Fi = convP.ctinn cnP.fiiciP.nt n~ ~~side & ou~side surface body. 

Fo = Fi = 9.37 w/m.:.·k 

X = 1.Snvn evaporator Thickness 
1· 

k = 209.4 w/m ~ 

By applying the above formo 1 a 

1/U 

u 

= 1/9.37 + 1.5/209.4 + 1/9.37 

2.: 
= 4. 7 w/m k 

Therefore the evaporator surface will be 

92.31= Ax 4.7 [(-23.3-(-12)] 

A = 1. 869 m 2 

... "' ' . 
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l :::.::,K~==~~~:~~ ~ii+1i~~ffi ~ :--~-+ ---1-= ~-==· 
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Ou1k~_Ev~_ 
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I~ c ... ..) 

--
OVEf'LOAO: ---

I ISOLA TOR + LEAL>S : Ro: To: .ISO. No. 

Ti- 0 !\: i ni 10 25 60-r 120 1 t•ll I I • 
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~\'ATTS ---- l ---- . - . - _..__.......---'-· .__ J,. -·-+1--t- .. -~-
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1 CHA..q-G--C-: ~l3l a -llOgr CO~P N~. 624f" a f A!l9!Ef\"T: L3 -:: 
i--~----~.&-:..-=----~---;_.--------------'---- -~-~-~~ 
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I I_!___:_ l3 30.9 12.2 -1.01 -6.2 _C).2 _J_ ___ EL-
:AEINE tl-~~ ~ t 4.3 I .::o.s 36.2 25 13. 9 8 .s t ! 

~ ?I" I Lo.6 35.81 23 13.1 ls.6 L -t · ,----i I i-r ;-__ -c_ .. -+---~-· :~~j_3_9_. 9-+-_2-l_+-2_.3_.-T-:;1_2 _. I-+-6_. __ ::; --+---i---1----+---- -+~ -- · 
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120 lSS I I 
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Ill 134 
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I ---
TEST: Pl'LL DOWN TEST r:~. IlC I DATE: ~tARCH 95 

6~L6a 'ROOU: 
---

VOL'1'S: 220 CYC. 50Hz lf::>DEL i'~c. 2 STA. 2 

I - I A!r!B!Et-.'T : CHARGE: R i 3la - 143gr CO~P N~. l3C 
-----

OVSFLOAO: 
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Ti~ 

I 

• 0 Minf 10 25 60 120 !85 

I 
.L .. f"S. f 1.09 95 to. 94 0.85 C'.79 
\\"A.TTS 205 170 16C !L2 !35 
Suet. rrh~tt~ -~.1 I I 

-
EVAPORATOR -c 43 31 12 .1 -9.3 ' ' 

' r. 
t 

- ---.... 
"" 43 40.7 36.1 27 :J .. 2- S.6 i -CABINETI r. 

I 
"'C 4\ I 41.2 36.1' ~3 12.:Jl ~-~ I 

j T, "C 43 I LO. I 3.3 I 22.9111.9 6.c:. 
(Ampr~~ic•r Shell eC 43 I 59 79 I 102 101 I 97 -
~.gel i·'" 1_;,,,, '"C ' 43 i 52 I 45 I 46 I 42 40 I f 
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I 
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I , 

' 

.COMPLET!ON T:ME 

J i 
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I -
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I 
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Ziu:I iou lioic •c 38 36 I - I 
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'l"up Et;(l ~:.c:! •c I -
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fh·r~· "( I I I - .,.T Crispf'r I .. I 
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-
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Saahna 2 Da;e ~h!'"ct-

'it.ftl 62L6 a ' . .laMat -c L~~ 

Tbf'rmostat FA~CO Coa1rol Pos.. \( l[i 
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o·· 
':-i 

l I 2 
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' I 
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10 275 962 --·- i-----

I . 
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I 
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. 

Ti1H utout Cuti~ I 
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IT. "'C 0.90 2.5 I i 
1.20 I I.LO 

. 
CABINE1 T, "'C ' 

T, "'C I 1.60 I.SO ! .. 
Compressor Sbell "'C 95 82 

~ctioa Line -c 37 ;J7 
"'C '9 ...: - - I I I ! 

· Thnmostat -·• .,. I. L I I I 
~ 
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I 

: t 

I l 
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I 
-
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! 

I 

I j U•o·r• 
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"'C 

I --, ____._ _ __.._,__ 

1 
I 
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I 
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-c ! 73 I 43 i - ! 46 ~ : -Dvtlr.-€"6. 8(' I Sl 
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Re~ec,rc::i & Development Laboratories 
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Research & Development Laboratories 
Performance Sheet 

P.efrige[-dl..:>r i IO cub ft. l -=~·ding Run .. ...._ ...... -

I -
loom 2 Slallftll 2 I Da•e ~l~o r.::h 95 

Tnt '.'ta. ll21 ... .a.1 62l3 ..U.bint '"C L3 
Compnssor NR52 LAEG Tbumoslat Ran.::0 Coatrol Po.. ~I I[· 

O..erloacl I Cbar~ R UL a-143s r k•br Per Da~ ) I I i .. 
hmarb• C0moressor G0ld scar - lib ho .hg. Cob . .lit '"C -lC.5/ 7? ·- ·--- •.. 

I 

Prrcnt laa I ! 0 I "' IC 

r- .. bera~ V.atts ! I I) f 3 . 
! i I ---

Cycles Pu Cia: = "'· I -''-
I SactioD 

-
e ' 

CJ. 
12 784 2332 I f'rts..ar~ --- ------ I 2 . 159 £CS co. rEi 625 2127 -- I Elopse-4 ! ,_,.. 

1
RaDDiDO ••• ,, j Dixb4rge P~ 

Tim• I Time 
li:wM. l".opul 

' 'tia. f Meter ruae Barometer t:f r.1;:: ~'~ Clock .! -
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AIJ CDIPDIATIDN 

Prctotype No. 1 

Ice Freeze 
Perf or1ance Sheet 

Model 
Coapressor Power 

A•bient 

Theraostat position 

Volts /Aaper 

Percentage working 

Freezer air 

Cabinet aean Te•p. 

Coapressor Sheet Teap. 

Inlet !',:rod Temp. 

Outlet Cond.Teap. 

6246a 
1/6 hp - NR52 LAEG 

32 c 
Shorted 

220 V/0.1.0SA 

Conti nous 

-12.1 'c 

4. 9 "c 

48 c 

Re11&rks Within 4 hours Ice Te•p. reached to -7c 

-43-
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&IJ COIPDR4TIDN 

Prototype Ne. 2 

-

Ice Freeze 
Performance Sheet 

~· -

Model 624€a 
Compressor Power 1/6 he - NR52 LAEG 

Ambient 32 'c 

Thermostat position Shorted 

Volts /Amper 220 V/ 1.06A 

Percentage working Conti nous 

Freezer air -12.1 'c 

Cabinet mean Temp. 4.9 ·c 

Compressor Sheet Temp. 97 'c 

Inlet cond.'!="'"':!".·. r"T . 

Outlet Cond.Temp. 49 c 
-

. . . ... ... 

--

Remarks : W1th1n 4 hours & 2 minutes Ice Temp. reached to -ic 

-t.t.-

••• ' I ••• • ',' 

~ • )t,!'>; Tfo..;.~N 1~AN •:1.: 1
.: ~tE.1. l' ··~: • ,;,. ... ' ~ • J. f_. f " ~ I i • ~ • • . I\ • • • 9 



·1 
·1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
1. 
1: 
I 
I 

llJ CDRPDIATIDN . ..,· ... 

Pr·ototype No. 3 

Ice Freeze 
Perf onnance Sheet 

·Model 6246a 
Compressor Power li6 hp - NR52 LAEG 

Ambient 32 'c 

Thermostat position Shorted 

Volts /Amper 220 V/ 1.06A 

Percentage working Conti nous 
. 

Freezer air -12 c 

Cabinet mean Temp. 4.8 ' c 

Compressor Sheet rcmp. 91 
. 
c 

Ir.let Cond.Temp. 67 c 

Outlet Cond.Temp. 49 -c 

Remarks With;n 4 hours & 2 minut&s Ice Temp. reached to -7c 

-45-

..... : .. ... 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1-. 
I: 
I~ 

I 
I 

AIJ CORPORATION . . . .... .... 

Prototype No. 4 

Ice Freeze 
Perf orm3nce Sht!et 

Model 5246a 
---------

Compressor Power 1/6 hp - HR52 

Ambient 32 c 

Thermostat position Shorted 

Volts /Amper 220 V/0-1.05A 

Percentage working Conti nous 

Freezer air -12 ··c 

Cabinet mean Temp. 4. 8 ~i: 

Compressor Sheet Temp. 98 r; 

In1et Cond.TP.mp. 68 ' c 

Outlet Cond.Temp. 49 c 

LAEG 

J 
Remarks Within 4 hours & 3 minutes Ice Temp. reached to -7 "c 

-1..6-
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AIJ COIPOIATIDN 
/. 

, ~ /.-.1': . . -.. •• : •. \,,,.I ~ ........ /" 

HODEL 6247a 
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AIJ CUIPORATION 

CALCULATION_ AND EQUIPMENT SELECTIOfl FOR MODEL 6247a 

i~\~SMTSSION LOAD 

Qt : U * A * OT 

C = U * A 
p 

Constant " C • = ------
t1-ta 

21. 1 
c = 

35-20 

c = 1. 4 w/k 

C1 = K :t A 

C2 = K :t A 2 

A~ = Effective heat transfer a~ea of freezer conpartment. 

A2 
.. cooling = 

Therefore 

********* 
Qt = Qt1 + Qts 

Qtl = C1 * OT1 

Qt2 = C2 :t DT2 

Where 

***** 
Qtl = Transmission heat relative to freezer compart~ent 

Qt2 = cool mg 

OT = ta - t': 

DT2 = ta - ti2 

-48-
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Where 
:t:t:t:t:t 

AIJ CORPORATION 

ti1 =-12c for two star refrigerator 

ti2 = 5 c Average Temp. of inside cabinet 

ta = 43 c Ambient Temp. 

Mo 

Afo 

Afo 

Afi 

Afi 

Afi 

Aro 

Aro 

Aro 

= O·Jt side area of the freezer compart.mer.~ 

= 2A3e + A1 • 2A2e 
? = ·;20~1 C:fl! -

= Inside area of the frezeer compartment. 

= 2A'2e + A'1+ 2A'3e 
? = 9063 cm-

= Out side area cf the refrigerator compartment 

= 2A2r + A1 + 2A3r 

= 33794 ' 2 
\..ffi 

Ari = Inside area or the refrigeration compartment. 

Ari = 2A'21+ A'1+ 2A'3r 

Ari = 25582 CmL 

Ar 1 = ;;:-:-;.o mean "'' ~ ue 

Amf = 1.043 for freezer compartment 

Amr = 2.940 for refrigerator compartment 

A = Amf + Amr 

A = 3.983 

u = 1.40/3.983 = 0.351 
2 

w/m k 

-49-
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AIJ CDBPOIATION 

Qtr = U * A * OT 

Qtr = 0.351 x 2.94 x 38 for refrigerator compartment 

Qtr = 39.21 watt 

Qtf = 0.351 x 1.043 x 55 for fre~zer compartment 

Where 
***** 

Qtf = 27.60 

Qt = Qtr .;. 

Qt = 66.81 

watt 

Qtf 

watt 

PRCOLiCT !Qr~ LOAC 
*****:i::S::t:t:t ***** 

Qpd =fapr + fapf + w1f + fCJ1k 

Qpr = Heat romoved from porducts above freezing point 

----·-----------'--------------·--------' I I 

I 
I 

No.: ?roduct : Specific heat; We1ght In it i a~ Temp. : 
----·----------- --------------'--------~ I 

Meat 3. ~ 4 kj/kg k 6 ~~ 9 28 -c: 

,, Butter 2.68 L. 2.5 . ·o 

3 Vegetable 3. 77 5 20 

4 Fruit 3.81 6 ,. 20 . 

5 Water 4.18 2.5 20 • 

6 Milk 3.76 2 iO · 
--------------.--------,--------------

-50-
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&BJ CDIPDBATIDN , 

I Therefore 
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' 

I~ 
i 
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I 

Qpr1 = 6 " 3. 14 (28-5) = 433.32 kj 

Qpr2 = 2.5 _·( 2.68 < rn-5) = 33.50 

Qpr3 = 5 x 3. 77 (~5-5) = 188.50 

Q~r4 = t:. x 3. '31 (15-5)= 228.5C ... 

Qpr~ = 2.5 x ~- ":8 (20-10) = 50 

Qpr6 = 2 x 3.76 ( 10-5) = 37.60 

Qpr = 971.5 Kj 

For the freezer part of refrigerator 

Qpf = Heat removed of product ~ro~ intia1 Temp. to free:e;ng poirt. 

Qlf = W * Cp * OT 

--------·-------'--------------·---------------'---------------• I I I 

Product: Weight: Lr.~tial Temp.: Freezir.g po~r.t: ~P "~ 
'-I- I 

: befor freezing after fr~e::ing: 
-------- ------- -------------- ---------------·---------------• 

Fish 10 "c I 3. :a kj/kg ~. 72 ~.j/kg 

Meat 3 28 · , -o.5 • , 3.14 •• r: 7 
I I I I --------,-------,--------------!---------------,---------------

The ref ore 

Qpf~ . r. '::! ~ kj fer 

Qpf 2 = 268.47 !<j for Meat 

Qpf = Qpf 1 + Qpf 2 

Qpf = 346.38 kj 
<. 

Q1f = Heat removed frorr. f~ee:~~g ~o~~t ta -1~ c 

Qlf = w * Cp * Di 

C1f1 = 2x1.72(-2.25-(-12)J = 33.54 kj 

Q1f2 = 3x1.67(-C.5-(-12)]=57.61 kj 

·-5 1 -

·•··:. • •• : ..,. •• - ... .;.,.,.." .. _,!" •••• ' :- •• J .:. . .... ·~· ,.-
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AIJ COIPDIATION .-.,,, ....... 

Q~f = 9L 15 kj 

Qlf = Heat removed to freeze product 

Qlf = w * hi 

hi = Lated heat for kj/kg 

hi1 = 235 kj /kg Fish laten": heat 

hi2 = 228 kj/kg Meat latent heat 

Qlf = Q1f1 + Qlf2 

Q1f = 476 + 684 

Qlf = 1154 kj 

Qlf = Heat reomved '"'~ • I·~ wa~e~ for ece making from ~o 
0c .. .._ -12 .... ..,, 

' r.:; 

Q1k = 402.88 kj I '= c .... is ca'cw1at.e:) for r:iode1 €246a ' _ _. ·~ 

So, Total production load wi11 be 

zQpd= 1026 + 345.30 + 91.15 + 115~ + 482.88 

zQpd= 3020.35 kj 

Qpd = 52.43 watt 

sum ot transmission and production loaa 

Qc = Qt + Qpd 

Qc = 66.81 + 52.~3 

Qc = 119.24 watt 

For air changing load 10% is taken 

Qa = 11.63 watt 

-52-
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&BJ COIPORATION .... -... 

Therefore cooling capacity will be 

Qcc = Qt + Cpd + ~.l 

Qcc = 131.16 watt 

CONOENSER,S PCWER DE:ER~IN.\TIO~ 
-----------------------------

rE know that 
s(~ca1/h) x 1.25 

vs = -------------------
OT 

Ks 

s Compressor cccling capacity 

= The ~·f~erecne cf freon and ambinet temperature 

Operativi1ai cond=tion 
---------------------

.., ' Ks = , :: . 1€ c. :15~5 x ~ .25 I s~ - . ., = .. .75 Kea ~/hr w, . .. i ~ ~.,,, 

. b) Ks = 13 •. 16 :··· !! O!" """!C . "!. 25/==~- 3:: - ·3 ~:er-· /hk .. 

According to static wired condenser, series 40-51-476 ( see pa;e 

The suitable ccnde1ser di~ensicn is taken 

Ne ~f ~egs : 18 

The wide of the condense~ 
The 1e~~ti of the condenser 

I "' .:, •II ,,., • "" ,.•~·· .. .fr•'. 

46: :nm 
e~s :nm 
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AIJ CDIPDl4TIDN .... .. ~· -

According to ~he mo1~er d.;asrar.:e fer R134a at an e1a;::craticr. ·e:-::,J.-23.3 ·c 
and absolute pressure of 1.167 :ar the specif1c v.:i. t.::-::e "'.::~'d be as fol1c~ 
( see page 2031 

Liguid 
Vapour 

We know that 

Where 

= 
= 

0.73C5 
0.17~ 

;-

1/1<.g 
m3/kg 

Va = 2. 351 p -1 * a 
-0.5 

* L 

P = 14. 9C kg/cm 2 at 55 c conde~sat ion press:.;re {sec page 2ClS' 

a:: 0.79 mm capillary ~~s~ce c~a~e~er 

l = length of capillary t~be 

Assuming mass flow rate 2.90 kg/h of R134a 

Va= 2.90 x C.171 · 1CCC/60 = 8.2€ 1/min 

So by appling the above formula 

e.12 = 2.35 .Jt._'J/- 1 * ::.7/· 5 
.. t..- o.s 

r 

L :: 5.50 meter 

EVAPORATOR,S ~ETEP~!~t~!~N 

We know that for r.ermat~: :~~presso~ 

Qc~ = Qev 

Where 

Qcc = Cooling capacity of compressor 

Qev = 118.3 cooling capacity of evaporator Kcal/hr 

-Sl-
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AIJ COIPDllATIDN 

We ~ave 

Qcc = U * A * Dt 

. . . ..... ... 

., .. 
U = Coefficient of heat transmission of evaporator w/m k 

A = Surf ace area of evaporator m 
... .. 

-
Dt = Difference Temp. betwee:: e\'apcrat~:tg Temp. and compartment k 

• /r I = •/fc + x/k + 1/Fi • ! .., 

2 
C::; = c.; :: 9.3? w/m'k :::~du:ta~ce fact.er ~& . ·~ 

v. ~ ns~ ..... e 

x = 1.5 !!Ill evaporator thickness 

" k = 209.4 w/m k thermal conductvity of aluminium 

By app"i~g the above form~1ae 

1/'J = ~/9.37 + ~85/:::8'.1.~.;. 
.... 
.:. 

u = 4.7 w/rr:::~ 

:r.erefcre 

112.86 =Ax 4.7 x ~~.3 

A = 2· .12 rr 

... .... 

: , 4 ~ •• : /~ ~' I ~ ,). ,. ' ( 

"' ~,.. "~ 
• i ~. ; ' 
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Resear:h & Deve!op~snt L~!Jora!ories 
Performance Sheet- ~ont~nio.s Run 
at 220 V 

Refrigerator ( 12 cu.ft) 

------
~c·cun 2 I Stohnn 

~ I r•11te March 95 
-~ 

Te.st !'Oo. 1027 j ....... •>2!7• I .\m~acnl -c 43 
Co:ui:rc~:or E SC 7H _!hcra:os:a:_ fi.anco ·- (oct:o>: ?cs. MAX. ...::h"--'?-r I 

°'·erlO.!d I ( boroe IH JL.3 I 55 gr :. "·!tr !'c: Lia!' 3 3 6 

Rema~k.~= Compres!>or Necch: - 1 . - (\ '1? .h;J- t·cu . .tir "C -14.5 I 3.16 
.. -

Pe:ceat :tua 1 0 0 

A,·ercc;e Wous ' 4 ! 0 ----- ~ ;---- ;... 

Cyc!rs Per Day 

-~------ Sact:oa C.I. 
12 !210 :.o -

2 ---- 2 (\(1 -- 230 Prcu;:-e c.o. 
10 11J!O J . 307 -·-

[lc;i~t ...... , ... ~ I r.11011111, 
1\11.-fcr/ Disc!l•.roe Press. 
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Resear~h & Dev~~!opr;12nt L~~oia~ories 
Perfor:ilanc2 Sheet 

RefrigC'ratorl12 rn.ft) eye! i ng Run. 

! I -1:~om 1 I ~1011nn 2 f'ri:e March . 
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Research & Development Laboratories 
Performance Sheet 

Rt.'frigerat0r( l2cub.ft) -=:;tcling Run ~o.2 
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I Research & Development laboratories 
Performance Sheet 

I Refrigerat0r•. 12.::ub.fr' Cy . .:ling Run 
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Research & Development Laboratories 
Performance Sheet 

- Refrigerat-:-r il2 cub ft) Cycling Run 

Tnt ~- 138!. .W~Dt l3 

Com~rHIOI' ESC7H Tbermosiat Ra nco Coa1rol POL ~tID 

0.erload Rl3!.a 162 ~ k•br hr Da~ 

~IDO.rk:P (.:>rr.pressor ~ecchi - 1/6 hp 
- - -

·""D· Cob . .lir -C -9. 3 / 6 . 7 

Percntla 6 I 6 I ~ ,-
I I ,_,~'"--M_ee __ ~_cm __ s~~ir--1--f ___ ,_1 _ _:_.L~ 

C:!'cles Per l>a:!' 
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~-- no,-
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61J CDIPDB4TIDR 

Prototype No.1 

Ice Freeze 
Perf oraance Sheet 

Model 6247a 
Compressor Power 1/6 hp - ESC7H 

• Ambient 32 c 

Thermostat position Shorted 

Volts /Aatper 220 Vi1.1A 

Percantage working Cont1nous 

Freezer air 
0 

-12.2 c 

Cabinet inean Temp. 5.7 c 
Compressor Sheet Temp. 85 c 
Inlet Cond.Temp. 76 ·, 

Outlet Cond.Temp. 49 ·c 

., 
Rmarks : W1th1n 4 hours and 8 a1nutes 1ce Teap. reached to -7 c 
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&IJ CDIPDllTIDI 

Prototype No.2 

Ice Freeze 
Performance stet 

MOOel 6247a 
Collpressor Power 1/6 hp - ESC7H 

0 

Allb1ent 32 c 

Thermostat position Shorted 

Volts /Amper 220 V/1. 1A 

Percentage work1ng Continous 

Freezer air -12. 2 °c 

Cabinet mean Temp. 5.7 c 
Compressor Sheet Temp. 85 c 
Inlet Cond.Temp. 76 c 
outlet Cond.Temp. 49 ftc 

Rmarks : W1th1n 4 hours & 10 •1nutes Ice leap. reached to -7 'c 
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&IJ CDIPDIATIDR 

Prototype No.3 

Ice Freeze 
Performance Sheet 

Model 6247a 
Collpressor Power 1/6 hp - ESC7H 

Alllb1ent 32 c 
Thermostat position Shorted 

Volts /Alnper 220 V/1.1A 

Percentage vorking Conti nous 

Freezer air -12. 1 -c 

Cabinet mean Temp. 5. 6 =c 

Compressor Sheet Temp. 86 ·c 

Inlet Corid.Temp. 77 ·c 

Outlet Cond.Temp. 50 ·c 

, 
.,: . .,.... ... 

7 -~ . • I .. , • 
~..I ........ ~,.... 

Remarks : W1th1n 4 hours and 12 •1nutes Ice Temp. reached to -7 c 
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AIJ CDIPOIATIDI 

F !"Otot ype No. 4 

ice Freeze 
Perf or1ance Sheet 

Model 6247a 
Cmpressor Power 1/6 hp - ESC7H 

Ambient 32 °C 

Thermostat position Shorted 

Volts /Alaper 220 V/1.1A 

Percentage working Conti nous 

Freezer air -12.1 c 
Cabinet mean Temp. 5.6 ·1; 

Canpressor Sheet Temp. a1 ·c 
Inlet Cond.Ternp. 78 c 
Outlet Cond.Temp. 51 'c 

. "' ..... .... 

Rmarks : W1th1n 4 hours and 15 •1nutes Ice Temp. reached to -7 ,c 
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AIJ CDIPDllTIDI :~: .. 

HODEL 6243a 
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AIJ CDIPDllTIDI . . ,,.,;· •.. 

CALCULATION ANO EQUIPMENT SELECTION FOR MODEL 6243a 

TRANSMISSION LO~r 

Therefore 
********* 

Where 

***** 

01 ·- l: * A • OT 

c =U•.\ 
p 

Ccr:~. tant c = 
t1-t 

21.1 
- = ~ 

42-27 . 
c = 1. 41 w/k 

C1 = K * A1 

c2 = K * A2 

A1 = effective heat transfer area of f'reezer compartment 

A2 = effective heat transfer area of cooling compartment 

Qt :: ~~ti :-~t2 

Qt1= C1 * Ot1 

Qt2= c2 * DT2 

Qt1= transmission heat relative to freezer compartmen~. 

Qt2= tra~smission heat relative to cooling compartment. 

Dt 1 = ta-ti 1 

Dt2= ta-ti2 
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&IJ COIPDIATIDN 

ti~= -12 c for two star refrige.-a"':.or 

ti2= 5 'c Avarage Temp.of inside cabinet 

ta = 43 ·c Ambinet Teir1p. 

Afo= out side area of the freezer compartmer,t 

Afo= 2A3e+A1+2A2e 

Afo= 120H cm 

Afi= Inside area of the refrigerator compartment. 

Afi= 2A,3e+A,1+2A,3e 
2 

Arc= 22746 cm 

Ari= inside area of the refrigerator ccmpa~tment 

Ari= 16656 cm 

Am= v'~~ mear. vake 

Amf= 0. 7775 for freezer compart~e~: 

Amr= 1.946 m ~ ....... ...... ref~gerator compartmer.t 

A = Amf+Amr 
2 

A = 2. 793 m 
2 G 

U = 1.41/2.723 = 0.517 w/m k 

Qtr= U * A * DT 

Qtr= 0.517x1.946x38 for refrigerator compartment 

Qtr= 38.2 watt 

Qtf= 0.517<0.77 7 5 

Qtf= 22.10 for freezer compartmer.t 

Qt = Qtr + Qtf 

Qt = 60.3 wat!. 
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Wt".ere 

***** 

No. 

1 

2 

3 

" 
5 

6 
----

I 
I 
I 

AIJ CDIPDIATIDN 

PRODUCT ION LOAD 

Qpd= fQpr + 'fQpf + fQef + ~l~ 

. . ' .. - . 
""' 

Qpr = Heat removed from products above freezeing point 

----------- -------- I --------------- ------------- -------------I 

Product Weight: Specific heat :!:nit1a1 Temp . Final Temp.: 
----------- -------- I --------------- ------------- -------- --··--· 

0 

28 'c 5 "c Meat 3 Kg I 3. 14 kj/kg k 
I 
I 

Butter 1.5 
.. 

' 2.68 10 .. 
5 

I 

Vegetable 3 .. I 3. 77 20 .. 
10 " 

I 

Fruit 3 .. I 3.81 20 " ~o 
.. 

Water 1. 5 
.. 4. 18 20 .. 

~c " 

Mi H~ 1. 5 
.. 3.76 10 .. 5 

----------- -------- --------------- ------------- -------------I I 

Therefore 

Qpr1= 3 x 314 ( 28-5 )= 'Ht: "" k.i \ ' • •./. vv 

Qpr2= 1. 5 8 2. 68 ( , 0-5) = 2 0 . 10 

Qpr3= 3 x 3.77 (20-10)= 113.10 

Qpr4= 3x3.81 (20-10)=114.30 

QprS= 1 .5x4.18 (20-10)= 6207 

Qpr6= 1.~x3.76 (10-5) = 28.20 
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&BJ CORPORATION ,,; ........ .. 

Qpr = 555.06 kj 

For the Freezer Part of Refrigerator 

Qpf = Heat removed of products from intial Temp. to freezing point 

Where 

***** 

Qpf = W * Cp * OT 

Qpf1= 38.95 kj :=or Fish 

Qpf2= 178. 98 kj For Meat 

Qpf = 217. 93 kj 

Qlf = Heat removed from freezing point 

Qlf = W * Cp * OT 

I I I --------,-------,--------------.---------------
Product: Weight: Initial Temp.: Freezing point 

I 
I 

-------·-------·--------------'----·- ··---------

Fish Kg 

Meat 2 .. 

' I 

~c 'c 

28 'c 

-2. 25 ·c 

--------,-------,--------------,---------------

Qlf1 = x ~. 72 [-2.25-(-12)] = 16. 77 Kj 

Qlf2 = 2 x 1.57 [-C.5-(-12)) = 38.41 kj 

Qlf = Q1f~ + Q1f2 

Qlf = 55. 18 ~j 

Qlf = Heat removed to freezer product 

Qlf = w * hi 

-77-

to -1~ c Evap.Temp. 

----------------·---------------
Cp 

before freezing 

3.18 kj/kg'K 

3.14 

' Cp 
after freezing 

1. 72 kj/kg K 

1. 67 
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Where 

***** 
w 

Wl 

W2 

hi 

hi1 

hi2 

Qlf 

Qli 

Qlf 

= 

= 

= 

= 

= 

= 

= 

= 

= 

ABJ CDIPDIATIDR 
,,,,,; 

7 . I ,. 
• I ,. • 

.. .., •••. ~i ..._..~ 

Average weight of product per kg 

1 kg Fish 

2 kg Meat 

Latent heat per Kj/kg 

228 kj/kg for Meat 

235 kj/kg for Fish 

Qlfl + Qlf2 

235 + 456 

691 kj 
~ 

Qlk = Heat removed cf 1/2 kg water for :ce :nal-.~ng frcm 1C c tc -12 c 

Q1k = 201.44 kj as it is colculatec for mode1 6246a 

So = Total ~roduction load will be 

fQpd = 555.06 + 217. 93 + 55.18 + 691 + 2J1.44 

fupa = 1720. 6 Kg 

Qpd = 29.8 watt 

Sum of transmission and production load 

Qc = Qt + Qpd 

Qc : 60.30 + 29.8 

Qc = 90. 1 watt 

For air changing load 10 i is taken 

Qa = 9 \Vrl t t 
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Therefore cooling capacity wil1 be 

Qcc = 99 watt 

CONDENSER,S POWER DETERMINATION 

S(Kcal/h)x 1.25 
We know that 

OT 

AIJ COIPDIATIDN . .. ' ..... 
"" 

., 
Operational condition a) Ks= 99 x 0.8605•1.25/55-43= 8.87 Kcal/hk 

0 

b) Ks= 99 x 0.8605 x 1.25/55-32 = 4.62 Kcal/hk 

According to static wired conde~ser series 40 - 51 - 476 ( see page ~OS1 

The s~itable cor.de~sor dimension ~s taker. 

No of leg 14 

The wide of the condenser 468 mm 

The length of the condenser 674 mm 

We know that 
~ 2.5 

Va = 2.35/p--1 * a 
-0.5 

* L 

According to the vapour table (see page 203) 
3 

0 

at -2~.3 c the specific valume of vapoure = 0.171 m /kg 

Asuming mass flow rate 2.90 kg/h of R134a 
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AIJ CDIPDBATIDN ;.: .. ~,,1 _:..,~;.:-

Therefore 
********* 

Va = 2.90 x o.~11 x 1000/so = 8.26 l/min 

at 55 °c condensation Temp. the pressure is (see page 205) 
2 

P = 14.9 kg/en 

By appl'!n.:: tf1e abne for.TJ !ae ;---2- -0.5 
8.12 = 2.35 t~4.90 -1 * 0.79 

2.5 
* a * 

I ... 

L = 5.50 meter 

~VAPORATOR,S OETER~INAT!ON 

We K:":CW that 

Qcc = Qev = ~ • A t OT 

~ = Coeff1cier.t of heat transmission of evaporator 
2 

u = 4.7 w/m k as it is ca 1 culated for model 6246a) 

Therefore 
:t:t:t'k:t:t:t:t:t 

9S = A x 4.9 x 11. 3 
'."' 

A :: '.. 86 rn 
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Reseor:h & Development Laboratories 
Performance Sheet 

REFR IGERAT0R 1 7 cub. ft• Cvntin0us Run 

10'.>IR l I Slo11na i.. Da;.e \1.1 rch 

Test~- 1717 I \f•odel 6?!.3 a I .tmbieDt -c 

95 

L3 I 
Compnuor ~RLSLAEG I fhumostot R c nc·J Coa1rol Pos. ~tax lsh0rt! 

I 
I 
I 
I 
I 
I 
I 
I 
I 

--
Owerload I Clu:.r-gr i ~~Lct 132gr -
hlDCl!'b• Compressor Gel a star - 11-S hp -- - - -

I 
I 

~---
I --- -t------

10 T7 
i 2 :::>. 200 _112~ --1 212 

8 557 l L25 
Kwhr/ tlopsetl • Ruaino &Ct..01 IUAA•"9 Jt;wu IlopMi 'Clock Time Time 

Time Clock I 1·ime f Meler Tirne 

Time 

EVAPORATOR -c -12 
T. -c 1 . 

CAB INE1 T, -c 1.1 I 
r. -c 0.9 

ComprHsor Shell -c g_1 

Suction line -c 1Q . 
Thermostat -c I -1 s I 

! I 
[,·ap. highest Point -c I 

I I 
I I 

Top !qg Shell oc ! I I I 
~ 

I 

-c I I 
I 

• So11om Zoo ~hell I I 

ltwbr Per Da~ 2 I J I l I L 

-'"D· Cab. Air -c -12/1 

PerttDt Ima 1 I 0 I " I 0 
J ·-

.heroge \Pratts 1 I 0 ! 6 I -
Cycles Per Da:r 

Sactioa C.1-
t--
I I 

Pressure co. I 
DDc:barge Pre• I 
Barometer 658 rmHg 

I AVG. 

I 

I I 
I I 

I i I I I I 
' i 

I I I I i I I 
I I 

I 
I i I I I ! 

I I 
1-----------~~.____._ _________ _.__ ___ ~~--__.~.._-r-,-I Do1r:r 

Cnspe~ , -
1-------------------------_..-----..._----.-~------------------------------......_------- ...... -----~--------~ I 

I I hil•t·C:•ap. 

Outlel-~•cp. 

I '. loom 

- : 
~ ;__ ________________ ~ ____ .:_ __ __.:., ____________________________ _J ____ ......., ____ ;,..... __ ....+-__ __ 

~ j ___________________ ....... __ _.. ____ ~--------------------------------~-----1------------------
- '~------------------_._-----------~---------~--------------------------+-~+--1 I 

lrl~------------·~---~-+----...:...------------·--------------------------------~---J..-----1-----.._----
I 
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I Refrigeratcr (7cu.ft) 

Research & Deve!opm~nt l~~oia!ories 
Performance Sheet 
Ccnt:nous Run at 220 V 

-
I Rcom 2 Slalioa 3 l't1te M-.rch q:::; 
I Tesl ~o. 1037 l\1udd 

- 6243a Am~:ncnt -c 43 

I 
Com~~$~Or NR45 LAEG 1 hcrmos:at Ran co (orlr<>: Pos. M\X. 
Onrlo.id Charge Rl34a 130 gr l.•·hr !'er lioy 2 c: 

Remcclt.~ ~ Carpressor Necchi 1/8 Hp .\•;J· rcu1.lir -c -12.1/l 

I - -
Pt:-CfDl lUll I 0 -
.\Yt"-::at Waus I 0 

I ·-- Cp:!cs Per DaT --- ,__ 
S11ct:on C.l. 

I 
9 I 791 

i 00 20S 105 Prcs;;;r-. c.o. 
8 ~l ---

r1c:-~~d 
100 1-. ,.-J,r/ D.se~r.rne l'rtu. 

1 
t:11or1in' •<:t.r0I .. .I~: '":1 

l~• hr Eloi!~•·t! Clo:k 'rime Tun~ Ti1ae S.:: rcol!tcr 658 mn Hg 

I 
Ti~e C'.oc-J; !tlt':er T11::ic 

Tim• 

I Evaporator ~c -12. ! 
• l T, •c I 

I (.;t_, In erl T. •c I. I 

I T, •c 0.9 ------

I 
Cc:nprcs~or =..ut>ll "C 93 

$11\:iiou Li.;1: "C 38 I I 
I 

Tt:c:-:nosl·~l •c 18 I 

I f· . .:>p. bi~!;cst Poir.- "C I 
7up Et•o ~!.ca •c I l '-

f 

I .... 1:0~11 :,11) ~~~" °C+ i 
!hir~ .. c I --· 

I _l I I Cris~r ·~ 
h.lel-l:,·n;y. r"' -19.S I ., 

!Ju~ i~l·f.' n I'· -18.S 
I 

I 
•( I 

'::ll'l-Con:!. •(" i 87 
I 
I 

('I,· 1 let·( ":uL cc I 60 I 

-~I 
-
:.~i-~.-!lc :".-•; ,! .C'"on(.. C( -
:'no~n l"1 .( 

.~ 
] . 

--~-
I 

2 ,") 

n o/,. 

5 

-'VG. 

-
-

I 

-
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REFRIGERATJR l 7 Cub.Ft) C0n<in0us Run \c.J 

I loom 2 SIGllCIO 3 l Tnt '.'to. 1727 'liluciel 62L3 
Comprnsor NR45LAEG Tlaumosiot R a nc 0 

OwerJood I Cbar~ Rl34a 

hmaru: Compressor Gold Star -1/8 hp 
-

I 
I , ____ 
L-·--1 8-~7 12 2 200 

I I 627 IO 

~· [lap-4 I •-·-e J laDDillil 
.Cloct Time I Time I time r Time Clock 

Time 

EVAPORATOR -c -11.92 

T. -c 0.9 

CABINET T, -c 1 I 
T, -c I 

Coaap"uor Sbell -c 9L 
5uctioa Liae -c LO 

. 
Thermostat -c -17.5 I 

hap. bighes& Poin& 9\: 

'1 I Dair· 

Top !9v 5helf •c ! 
Souom :vg 5nelf -c: I 

I 
I 
I 

~ 

I 

• 
I 

. 
Cnspe:-

h:il•1·~•op. 

j Outl•r-!' cp. 

Z DJ rt·( o)Dd. 

! -Oatl~..f:nnt-. 

I \liddle ?111nt-C' ooci. 
I loom ! 
! 
: 

• 

i 
! 
I 

i 
I . 

~itlltd )y : 

-c I I 
"C l-1s.31 
-c i-HL41 

! 90 
I 

-c I 
"( I 6L I 
"( i I . I ~ I l3 

I 
; I 

[ I 
I 

t I 
I I 

' I 

I I 

J 

1822 

1608 

i:wU. 
Meter 

I I 

I 
I ' ' I 

' I I 

I I 
I ' 

I 

I i 
i I 
I I 

i 1 

I . 
' 
I ! I 

I ; 

! : 

I : 

! I 

I I 
I 

Da•• \tarch ,r _:::> 

.-laa!>int -c L3 
Coa&rol Pos. ~lax 1 sh0rt l 

13lgr k .. br Per Da~ 2 I 5 I 6 I s 
.ho· Cob . .lir -c -11.9/ 0.96 

Perct:at la 1 I 0 I 0 I o· 
10 

..a.Tera~ Vtans 1 I 0 I 7 I I 

Cycles Per Day 

SactiOD C.l. I 
21L. Prrssu~ co. H 

ICwbr/ Dixbar~ Prna- I .Dopu<. 
Barometer Time 6S8 mm H ll 

I AVG. 

I 

I 
I +-I 

! I i 1 ! . 
.I I I I I i I I 

I I 
• I ! I I I i I I ---

I I I l 
. 

I I ! I 
I I 

I . 
I I i ! I I I 

I I I I I 
I 

' 
I 

! I I ' 
' I I I I I I 

' 
I I - I i I I ! ! ~ ~ . I i 

j : I 
I 

I 
: i I 

I l I I I 
I 

l ; ' ! • 
I 

! . I 
I ' ' I 

I I I ! I ' 
I I I 1 I ! 

' I i I 

I 
I i I i I I 
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Research & Development Laboratories 

Performance Sheet 
REFR IGERA L•R l 7 cub. tt i -:. llinous Run I ~~-----------------,-------~---------------=----~~~~------~--

I . .lmbient Tnt '.\ct. l 7 L. l 

Compr-HM>r ~Rl5 LAEG TberlDOS&at R a n.:: 0 Coa1ro1 Pos. 

I 
Owerloacl I c11a.-. R l 3La lJS " ... k•·br P•r Da~ 

~~---~-------------tt~---"""'-...;;...__;:-..; __ ~____.~ 
lewb• Com(>rC'sso~~ Siar - 11 8 hp .hg.(Gb . .lir 

Puc~4t la 

I I ! ------' 

~-_J : r---~---=J--1 
I Lz J 2 ~-- 2C(;- _ 1~~ 

I 10 . I 717 • 1'_)15 It:wbr/ 

I : ·Q;k £1apse4 1 1 ....,., ... J luaint ,-·--.:.,~ l.lopMC 

i Time Time j l::: I Time f M~u ' Tune 

SactiOD C.I. 
~-----:1--------------;------------P i"HIU~ C t'. 

Dixharge Ptta-

Barometer 

~-----~---------~----------------------------·------------------------

1 
I 
I 
I 
I 
I 

Time 

1EVAPORATOR 
r. 

CABIN El T. 

T, 

Compressor Sbell 

~ction Line 

Tilumoslal -hap. highest Point 

Top !og ~bell 

I !Sollom !99 Shelf 

' Duar~ 

Cru,e::-

fDlel·LYOp. 
I 

Ovtier-r•cp. 

-c 
-c 
-c 
-c 
-c 
oC 

oC 

-.: 
•c 
oC 

O(; 

•c 
°C 

oC 

. 

=t=t= -1 l.9 

0.9 

o.s I -- -
1.1 .... 

I 
qc; I 

Ll 

-17 ' I i 
I I t- I I 

I ' 
' I I 
I 

I 
-19 I i I 

' ' 
I -IS .2 I i 

• 1 : ......... . I . -D\iri ~ "6 

_ -c !go I 

I 
T 

. ~~ oC 16 f. t ' ' ! ~ddle !'naot-.'.' oDci. O(; I I ' ' 
I '43 I ' ' ac ~ ! ...ooaa I I 

I I I I 

i 

i 
[ - . 

I I : I 

: t I i I 

1---
; I I- I 

! I 
' 

i I 
I --· 

I .-s 4 -

I AVG. 

' -

I I I 

! I i I I I 

' i 

i I I I I i I , I 

' ' I I • I I i I ; I I 

I I ' I I I , , ! 
! I ' ! I I 

I 

I I I I 
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I i ! I 
I i I I l 
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Research & Development Laborotories 

Performance Sheet 

Cor.u G:JS Run I 
.. -.t.0. ') 

S1alit1111 Do•• 5fp:. 1995 

I 

I 
I 
I 
I 

._T_nt __ '.\io.. _____ 16_9_4 ________ _.__~-.~-.-,--6-Z_4_3~----~--1~-..lm--~--,--·~----C-a.-------~3~2--------~ 

C.mpra.10r N~45 LAEG Til•rmc:.sun Danfoss Co:iarol Pos. Max ( :;t12rt) 

I C1aorge k134a 130gr z I 2 I s I ti 
hma:b• Compressor Gold Star 1 /d hp .hg- C.ab . .tir -14.~/-3.d ---- . --

I 
r--~--4 1--re_rn:i __ i_•_-______ -n--'--~'-·~O--~f_o __ ~t~~--

"•era~ V.0111 9 I l I I I ; 
I 

I 

I 10 I ? 4680 200 ~ 6 i i l l:Sd 
I . -

LJ
. __ 8_, 1 ~--""' 448C .__·_,4_29 __ lwlar/ --- 5.---- •-"11 l lu•i11t1 I ~ ____ T_,. __ • ___ ~_·:_ I lime r ~:: i ~ I 

I 
I 
I 
I 

Tilff 

EU.P.QRAIOi 
IT. 

CABINE r. 
I T. 

Compressor Sbell 

~uct ioa Liae 

~:iermostal 

[vap. bi9best Point 

!op ~.q~ Sheil -

-c 
-c 
-c 
-c 
"'C 

-c 
ec 
~ 

•c 
ec 

I • I I 

-14.5 J 
-t,.2 I 
-3.6 I I 

-

-3.b I 
I 

dO I 
30 I 

j-19.Lj I I 
I 

I I I I I ! I 

! I I I I 

' 

t-~----~-----R-·~--''-----'-----=-----
Cycfes Per Do~ 

6':)8 m Hg 

- -I I AVG. 
-

I 
I I 
I 
I 

I 
I 

I I 

' 
I I I 

' 
I I r • 

I ' I I I I ; 

I -
I I ' I I I ; 

I I "'"•m ! .. ;n.11 

11 ~--i~~~---------~~--~~--­Cnspe:-

~r I 
-c I 
-c 1-19.t4 

-c i -19. ii 
-c ! 63 

j 1111•1-t: .. ao. I ' Oulle·-,.-z,-.c-p.-------------------------------....._ _______ ..__ ____ __._ __ _ 

---
-c I 45 l i 

f \fiddl• :'111:1:-C oo<i. et: i 
"'C i 32 

I 
- I~-
I~ ~m 
~· -____________ . ____ _._ __ __;. ____ ~-----------~--~--------~------__.. __ __. __ ~ 

i 

r 
t 

- . . , ~--------------+---~----.._--~---------------------..;._---+-----'~--....... --
~ .~. ----------------~--------~--....;....------------------------....;....--.......;;....---...._ __ _ 
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Rese~rch & D~...-eioprner.1 iobo;-otories 
Rt.•fr-iger,~u'r ( 7 cu.ft) t\o.l 

----------
Pu l i l>c'l<-r. f_-:-_f_.s-_1 _~::-__ I Ll_3_9 _______ l_D_A_7_E _: __ :\_ti_r·-_-h_9_s ___ _ 

.,.__vo_L_-:_s_: _2_2_0 __ ~yc __ ?'--1-1.: ___ , U'.)C~L ~:~- 6~L3a I Rec~.~ ~-I ___ ST_A ___ 2 __ 
CHA!<GE : cc~.~P ~:. I A:.:s~E:!>:: L3 c 

TEST: 

OVEFLOAD: _ 

lSCiLATOR -!- i..£\A:..:S : F~ : To : ISO • No_ 

,.i•~ -- I c j 10 MIN 75 I 60 ~-1 240 I I I I -

I 
.t'.\IPS. __ i -- I 1.0-· 0.9 o.9L 

1 o.~n o.9I +_J__ f 
w .ms _ ii"'' 150 I 48 - 137 I 27 I I I -r--L~f:-~-

1 ~=~:;:~::· _ __:c_1~ ~=_J~~1i.6 _=6=r~ I I t_±J --t : 
L_r_· -~-t_:~_!:2_~!- 26 -~L--:51~ . l __ j_ _ __L_· _ 

I Cahcw ~---;--!-.·;_: f.;~--f~ -! ~~ j 14 I~ _ I_ !--t--L ___ Tr-_ 
--~'-T~··--'~_J_·~-~-- 3'.">.5 j_L::> I ll I : _L __ , I -· 

Cn:npr·~:;~n s~1dl.:~ J.-4.LJ.55. I so t 39 Gt. I L_j ___ l_ ~ _ I ~-41c•i••0 l.i~--~-} l3 1 5~_j_L8 _! lf. . 39 j 40 I_ i __ _j_ ____ L=-1--· 
L Thermosta!_ •c I 43 j 5 -7 -I I 

1 
-1t.J -16 _l j __J__I __ L_~ 

I I I -i . . I . I 

I L In I et Eva • ~~-, -11 I -i5 L=J r. I 1--i-.-: •P;\,t let_ Evap._ i -4 _ 1 -12 I ~ -18 --::-1 ! I , ___ : 

-e*'~d ¥ : 63 -! ~3 I + tl--t==~-- J_ -~: 
I I I I I i I 1- ' 11 ,--+--: 

i: .... m ·c t.31 t.3 i t.3 I LJ I l3 I l3 I j_-_ -r- i I F '. 
I l I· _ _ _ I ! [ --~ I COM?LtT!··..:·N T:h':E--l40-1.1Uis. No. Ut- CUT-OUTS-- TOlAL Q;:F 1 11'/[ --- -

cu: 

- . - - -- ·-- ·--___, 

I 
lidr.u~ ~ f I 

-------r--r-----+-~-l--+-----;---[=~_..l_:I -I +--
-~__,_ ____ L_l_ i I I ___ -+ I I I _L ___ t-J -----t---1 

·~: --1 { ~ I I I i i =i l ~-_-_::_~__,_l_ -- -~~~-I~_-_L_-+--_ -+--'----_ --r-.....__I -·_-- _ _i.___...__i _ L I I --i 
llr111I u/ ;;,· , . .,,~,. . .;. i), ,,_.J.J;.a c::: 



I \ a~.:. c:r.;, i / 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-TEST: PULL DOW~ 

VOL:-S: 220 CYC. SO Hz 
CHA-ClGE: Rl3la - 132gr 
OVSFLOAD : 

JSOL.~TOR + LSAOS : 

Ti~ b Mini IO -; . .!.IPS-- I I i . L)3 

\\.ATTS 175 
Suet. rrrnurc 

EVAPORATOR -c 43 31 
f .. '9( 43 I t.2 

CABi~'Il T, -= l3 I 42 • 
i T, -c l3 I l2 I- Cnmpr~:;s1•r !;hcll 2' 43 I 59 

~..qdion l.iJ1l' ec I l3 I 59 
THf:RMO~TAT -c 43 I 5 
INLET EVAP. -c 43 -1 

Ol'Tl~T EVAP. l3 10 -
INLET COND°C IJ 87 

I ovTLET c0~0°c t.3 I 76 

I 
• I 

i:r..,tu -c 

TE!:>! r:::. IS Io 
K:>O::L :-~c. o2l3 

COMP?\~. 

Ro: 

120 1 
25 

I 

60 I 
0.95 I o.9l 0.92 
150 llS 138 

16 16 1-6 
37 26 I 14.8 
36 I 25 I 1 t. I 
36 I ~6 15 i 
80 I 89 95 I 
t.9 I ll I 39 
-7 -11 I -1-L 

I -8 I -11 -15 
-L -12 -16 

87 93 93 
6t' I 67 63 

I OA!E: ~fARCH 95 

J f ROOU: . 2 STA. 3 

I A!l9!E~'T : ---
L3 c 

· To: jSQ • t:o. - -
!l2 • -

0.90 I 
' 

I 28 '-
-

-9 
76 I ----' - _ _.. ____ 

I I 
-

7 ! __L ___ 

I 
.._ 

8 +---±± 96 i 

t 
. 

LO 

H '--16 ! 
-...:16 d 

"J 

-IS I I I 
90 ' I I --, i -
6L I ! ' 

i . . 
~ 

. 1=b I I I 
I COM?LH!ON nr·!:E u.n!i n No. OF CUT-OUIS- -- TOTAL Oft TIME---

I
[ ::ic _.._I ~! _,._----i_____..--4·- -----+-____._! ---J--+-----L ! 

A.MPS- I I _J 

-WATTS ____ L_ _ 1---·---- ~--..L.--.1.------'1-_.. -i------- ___ 

1 
___________ j f 

I Sacl i n: .. _.!:i ,. ; I 
-----·1----t----1---+---+---- - I r. c. -c 

1-~c~ 3 -·,~-.~-~--~~~~~~~~-~~.~~:~--~rl==~:~'====:~~--~---1 

l:•-_su_~_, _:_·;._::=,~='._:_.-: __ =_!_•_-c_c~::~~=~: ..... ll .... ~~=~--+:~--=-=--.... :-=-~=-~ .... -:-_==~=-:===~1 =-----+----=-~----~:-~=--~= .... ' =_ -~=--:===:=--+-~-J 
I 

--t--
·---.:.----1----1~-~~l---.1---J--~-.1---+--+-~-+---~~-? 
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I .\ an.i c::£i.1I / Rese~rch t: Da~:eiopment iaboraiories 
No.3 -- ---

TEST: t>ULL lh._'IWN TES7 r:~. 1617 I DATE: ~!ARCH r J --- -
VOL:S: 220 .:YC. SO Hz lf:::>O~L }:c. 62l3a I ROOU: 1 STA. I - -
CHA..'lGE: RI34- l3lgr COMP?\~. I A!lB!E~'T : l3 c 

i.---- -
OVSF'LOAD. 

lSOLATOR + LS~ : Ro: . To: JS0. No. 

(I M inj i -
Ti~ 10 25 60 120 '.!.44 • 
.l.,.PS. ll .04 0.97 () 95 0.44 0.91 I 
WATTS T 176 151 149 138 129 - - --i------; 

Suet. rrP>Sll~ 

EVAPORATOR -c 43 32 17 1. 7 -5 -8.5 I ~---~ f-2:__::.J_ 43 
-

42 JS '}- I 14.9 7.7 ~I - ±3·---: CAB l~·n 1. ~~1 .:2 37 I 26 t 14.5 I 7. l I t T; I 
-----

~ 43 I ll 37 27 16 8 .1 i 

f c.;;.-;;;;::-, s~-~11 ·c j 4:, I 60 81 
I 

89 I 96 97 . ' ---' 
r-11rli1m tira~ •(. I l3 i 60 I 50 I (.l f 40 41 t-:' 

I 

----- I 

TH£RMOSTAT -c 43 ' 5 -6.S --10 . s ; -1 3. e -15.8 I 
I . ! 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

INLE~ EVAP. -c 43 -1 j_ 8 I-IO .8 -14 .f -l.6. t. j 
(1U!f1.ET EVAP. 43 10 -l -11. 9 -15.E -17 .8 I I 

-
~ 

I t j INLET CONr ._ 43 SS s~ 94 94 91 4 

['irE1 COND°C l3 I 77 69 68 64 64 I I ~~ L • 

. ·-----i 

I ·t . 
!:r••llJ -c 

I t I I 
I COMPLET!ON r:r.,.·!E 21,1 Mi.n No. Of CUT-OUTS-- TOTAL OFF Tlf\l.E--

·-
Cf I 

::IC I I I I I I I 
I .A.)(PS. I I r 

\\'A.TT;) __ J_ I ,I I ! f _,-__ _j_ :.----·- ------- ·' ·--
I • I Sucl. rn: .. :.!ii ·. I I --- . 

r. c. -c - . - ·-

I 
I T, •c I p r-- -, I .C. R- -G I -r -

T, •c. I 
~·~·;,S!:~ . ·-

S r n J.in~ -C I ,-_J I -

1 
Ice Tror .. ,. 

#-~ " :. ·-
W1L.:il·~ -c 

~.,.,., ~ 

~ I 

-
--· 

I I ' - = 1 i_=f __ -, 
i-- I ' ·-

I l f =r---~ 
"C I I 

H J~l c I _L~_-_1 
7,..1rc:! K: -Sr -



I X;. .. .j~,i/ 

TEST: PULL DOWN 
VOL~: eye 

--
afA.qGE: r>l34L- 135 gr 
O~LOAD: . 
~TOR + LEAL>S : 

I 
I 
I 
I 
I 
I 

Ti~ 0 MirJ 10 

~ 
I 1 . OS 

177 s 
-

r~,,s11r~ 

EVAPORATOf! •c 43 33 
r r. '"('. 43 4/ 

I CABil'En I, "'C l1 42 I 

i T. -c 43 I 42 
H1N11pr".':;!1•r S!n.11 oC 43 I 61 

..acti•"' l.ir •. • -C f ; 61 43 
-(; I 43 ' 6 

I 

Research t:. De'.:eio;Jment Laboratories 
No.l 

TEST 1:~- 1711 I DATE: ~!ARCH 

lf=>C'~L ~:c. 6243 a -,ROOU: ') STA. 3 <-

CO.a.(P ~~- I A!lB!E~T: l3 c 

Ro: To: J50. No. 

25 60 I 20 245 

0.% O.% 0.95 0.92 
I 52 · 15C 139 130 

I 
I 

18 I. 7 -5 -8.S 
38 28 14.8 7.8 - -
37 I 21 14.51 7.2 
38 28 15.9 8.2 

81 89 97 98 

( 45 I 
I 

-SI 41 l2 I 

-6.q -10 .. 13.5 -15.5 I I '. 

I 
I 
I 

I THf:RMOST~T 
INLET T>/ AP. -C 43 -0 . 9 1- 7 . 9 I -1 0 .. 14 _ c; -16. Ii 

I 

OUR.El EVAP. 43 -3.9 -11.5 -15.5 .-17.5 I . 
- 11 ! 

INLET COND°C 43 89 89 95 36 92 I I 

! OUTLET COND°C 43 I 78 70 69 65 66 I . 
I I 

I 

-

I-
: 
i 

-c I I 
I 

' 
I I I I cot .. i?Lt: l !ON nr-1;e us Mic No. o~ C.:\JT-OUTS--TOTAL OFF TIME--

I 
::"le I I I I 

.:UCPS. 

WATTS ' I -- -·-
s·aca. rr•.'.•;.!lli' 

i -r. c. -c ----u.· ·-- I I ·c I 
P.C. p, -c .. 

T, -c I 
I ·-

(0J11pr••'.''O~ Sl:d! -C I 

---
Sud;nn r.;11,. -c 

I - •. • ic~ ~ror re : 
' II! W1L,il•': ' -c 

Br:cto~ !} 
I 

I - ·-,_. 
f= ' I I -,----

.=F_i_J I 

I E ~ I f I • 
- J_ 
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Research & Development Laboratories 
Performance Sheet 

REf!?IGERATCI\ ( 7 Cl'b. ft i N.:i.l'. 
---I Room 2 5101100 l Do;e J ·-·-~~--+~~~~~~~·1-J-~-·-~·~--n~----~-~ 

Test '.'o. 1859 --· ""del 62l3 a .-lmb•~Dt -C 

March 9::> 

l3 -

p~S10r NF7.5:../..EG Tbermostat Ranc0 Coatrol Pos.. 

foud I Chor~ Rl3la - 130 gr hbr Prr Do"' -------
,-~lllf_':l"lu ~--<:_~mg:_:sor Gold star - 118 hp -'•G· Cob. Air 

Pucrnt Ima 

-
MID 

2 I 0 I l I 0 

9.t./ 5.10 

6 I 5-1--~;r~-

f, I 5 j __ I __ ~--19 ___ J---1---1i----H· 
i--l -t~-----:_ __ ---11~ ~,~arftlUY::a~P•r Do ccy.01.. l~l 35- i· 

12 r--- 570 -::-- 1331 I 

-- 1 ·- )6 I 85 11 ;,_ ___ J 514 1246 
. AC!~• l Ela;»H h~,,,..;-1 1aning ~-~ = . Dbcbarve Prru- ; I 
Clod I Timt> I , •m• tim« r Borom•t•r ·1r 
Time i ____.!:_1oc_k--..f __ __:, __ M_•_••_r _.;,__T_i_m_e.....:,_:_ ______ --:;._6~5_8_m_m_!i:,;;;.' ---~--

Tim« 

EVAPORATOR 
'!. 

CABPJE1 T, ------
i T, 

Comp~Sfo: Sbrll 

Sucl ioa line 

Thermostal 

hap. bigbHI Poinl 

Top !og Sbeli 

I Souom Zoo ~n•lf 
I 

Uoi,,, 

Cmp•::-

lnle1·L•ap. 
-~ 1 Oull••·~,·ap. 

I 

: 0-Ji<~~-~ 
I--

l \liddle ~n:a1-C oaci. 
I ionai I r-
• 

rut Olf 

-c -10.1 

"C '.j. 2 

WC 'l 8 I 
"C 4.8 l 
-c 89 J 
"C 4c; I 

. 11 ' "(; -1 

-c 
'C . 
~ 

-c I 
I 

~ 

•c -18. 1 

-c I -21. I 
I . -c I 7 b 
' 

-c I 59 
I 

-c I 

I 
! 
I 

' 
I 

! 
I 

Cut i1 

-9.8 
2. t. 

1.81 

t.l 

6.3 

I 

I 

' r 
' 

_J 
I 
I 

-4.7 ! 
-5.2 I 

48 
I 

51 ' I 

I -' I t.3 ac I ~J l 

I I 

i I I 

' 
I i 

I A\'G. I 

-- ,_ ____ ----
i 

I 

I 
~. 

I 

l I I ! I 
I 

I I I -i I 
J ' ' H I i I I i I I ; 

' I I 1 I 
I ' I i I I i I • ! I I , i--
I I i I 

I 
i i 

I 
; 

I r ! l I ! ! 
' I I 

! I I i I I I I 

1 I i i I i 
I 

I ! I ' 
I ! 

-i 1 • l I I ! .. I I i ·-I I I ; i I I 
I 

I ' -
I 

I I I I I 
I 

I f i I : 
' 

I ' I 
: I ! ' 

. 
f I 

I ' I ' : I ! I 

i. 
I 

i 
I 
I 
I 

I 
I 
I , 

;~sltd 3~· , 

[ 
t I I 

' ' i I 
I 

' I I I -

I I 1 i -, I I 

i I I I 

' I I I i i I I I 

!i'!'OC Jf luet1r:b I Onelopmtat 
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Performance S~eet 
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REFRIGERATOR ( 7 Cub ft 1 C-ycli11g Run ---
loom 2 Sialana 3 : Do•e -----
Tm '.'a. 1629 \lode I 62l3a I . .lmbiHtl -c 

ComprHSOr N R l5LAEG Thermostat Ra r.co Coa1ro1 Pos. 

Ow er load I Charge Rl3La 132 gr k.-hr 'i'er Da:t" -
lemarb• Ccrrpressor Gold Star 1/8 Hp .ha· Cat.. ~.ir -c 

- -ii-------
f'e~at RUD 

I I 

-I 
I 

@~~~~~ 
I 

I i---i 
I 

~--- iaa : l 
882 IO 1305 ·-----

i 56 - I 88 1 Pressare C 0. 
L---- 826 1217 

. 
9 I Kwbr/ ! D;,:barge Ptta-[lap!H &CiUOI '""'""0 ~-M. 

MARCH 

4 3 
MID 

2 I I 

10 .2 

6 I 4 

8 I 8 

.'37 

95 

I 
I 

I 
I 

u 
H 
I I 

I 

·aoct 
Time 

Time 
f la.aiao 

Tim~ I 1·ime r Clock 
1~ 
I Time 9--.raaaeter 658 mmHg Meter 

I 
I 
I 
I 

Time 

~VAPORATOR 
T. 

CABH:E1 T, 

t. 

Compressor Sbell 

~uca ion line 

"rbt:rmos.iai 

hop. bighHI Point 

I Top !o~ Shelf 

I !Jo11om Ego Shelf 

I '1 i,;,,.,., 
Crupe:­

' 

1· : Di:i1!~-ioect. ...._ 
I \liddle 0 n1n1-C onci. 
' I loom ! 
! 

INLE7 oc 
j OUTLET oc 
I I~ 
! 
: 
I 
I ' ! I ~itSlfd 3y : 

1lt OU Cut 

-c -10.9 -9.9 
"C 0.92 2.5 
"C 7.3 I 1. L.2 

•c 7.3 J.85 

"C 95.7 83.5 
-c 41 39 
"C -19.5 6.9 I 

! 

-,:: I I 
I I 

I 

•c ! f 
I 

i 
I -c I 

! 
-c I 
·c. I I I 
•c l-18.8 j- L..9 i 
•c i-21.6

1
-5.9 i 

-c ! 7 4 i lL. ' 

! I -c I 56 L.8 i 
I 

I I ! -c I 

' l3 l3 at t 

I 

! I I 

' 
J_ i i 

t I I 

I 
I 

I i i 

in I l I 

l I 
I ! I i I 
I 

I i I I I I i 
I I 
I . I . 

i 1 . : ' 
I I • ' i 

i ! ' ' I I I 
I I --! I ' I ' I ! l 

I I 

' I i I I I 

' ' I 
; I ! I 

. I I 
; 

. 
' I ! I 

I l I i I I I 

i ' : 
' 

I j I I I I i I I I 

:f~o Jf luecrci, I Doelonot'Dt 

-

I I 2 

5.26 
0' I /0 

I 

AVG. 

I 
! 
I 
I 

-
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Reserrch & Development Laboratories 
Performcnce Sheet 

REFR l~ERATOR ( 7 cub ft l Cyd ing Run \J 0. 3 

fE-. --
2 Slatiela 2 Daie March ~5 

1621 ... .ciel 6243 .U.Dieat -c 4J -
r.omp~iM>r NRlSLAEG Thermostat Ranco Coa1rol Pos. MlD 

--- - I Ow er load Cbarge RI 3!.a I 34g r k•br Ptt Da~ 2 _J 0 I E I ------ ----
hmcu·b• Corri)ressor Gold star 1/8 hp -ho· Cab. Air -c 9.9 I '.) .. h 

-====----===--
___ __._,_,__ 

I Pe~in In s I ) I ~ -[ ___ ..l Teruge Tr ans 8 I 6 I I ---. 
' I Cycles Per Da:r t6 }-~- - --:,-~----} SactiOll C.I. 

'( ---- 1003 775 I --,-----I '~ 86 Prnsare co. r---- 1 56 c -.--l 952 689 -- -,_----....::.. I Ela .... ··U•iDQ I 

Kwbr/ I Dixbarge Prua-............ 
1'·~ J~; ·ooc?E Time Time I 'time f 1 Time I la.ro!l:!eter 658rnrn Hg Time Clock Mfler -

--

l 

I 
I 
I 

Time 

~YAP.ORA TOR 
IT 

-c - -

¢ur rulr Cur in 

-11 l -9.1. 

0.9s1 

I 

I I . 
I : I I 

' t'•· ' 

I 
~ 

J I 
I 

I I -c 2.7 I I 
CAB INETl ~~ -c 7 .t. 11.45 I I ! i 

. ! . . 
i T, -c 90 I 82 I ! i 

I -
wmpttssor Sbell -c 41 I 38 

5uct ion Line -c I ! I r 
I !hennostot -c I I I I I I ! I I I 

I i 
I 

hop. bigitnt Point -.: I I 

' 
I I I I ! ! ! I 

I I I 
r 

I I I I i 

I Top !gg 5h~lf •c ' 
I I t 

I 

' j ..... _ 
-c 
:.c 
"C 

-c 1~9.91-4.1 

-c i-2L 7 i 5.5 I 

-i: 76 t..2 

-i: 62 !.7 

--= 

I = o .. ·tf"!-..: :7~:t. 
I \l1dd!e :'n1iu-:' onci. 

- l 3 "C 43 I~ 
.. j 

1 ~ oom 

~ :--------------~--...:.---_.;.----~---------------------------------------;..-----..._---­
- I 
I j 

I 
I 

I 
I 

I 
l 
' j 
I 

I 

-

I 
t 
I 
I 

I 

';!!Slfd )y : 

I ' : 

I ! ! -I 
I I ' ! 

/) -

! ' I ! I ' . .. 
I . ' I I ! ' 
i ; I 

I I 

I i I I I i . 
s~c .;l lr~rc!:l l DeulopmHt 
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Research & Developn1ent Laboratories 
Performance Sheet 

REFRIGERATOR (7 cub.ft ) ::ycling Run 

looa 2 Slatiall 3 J)a;e March 95 

Tnt~. 1629 ...... 62l3.t ' . .lmb•111t -c -43 

ColDS»l"HtOI' NR45LAEG TbenDOllat RAN CO CoDlrol Pos. MID 

Owttlood I Clla~ Rl3la- 135 gr· k-..br Per Da:r 2 I 1 

No.4 

I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.....,.b. Compressor Gold star - 1/8 hp .ha· Cab • .lir ec 9.8/ 5.26 -

I 
I I 

r I --
10 1 

882 56 t 1r.c; 

9 ··-·- 826 12i7 -1 ....... ·- 1 •1111•iag 
-Clock Time ( Time I 'time r lt;wU. 

Time Clock Meter 

Time c t ::m Cut in 

EV AP.ORA TOR ..-: I -10 -9.1 

T. -c 0.87 0 23 

CABINEl T, -c 7.20 7.35 

T, -c 7.6 1.65 

Compttssor Sbell -c ll 39 

Sut:tioa LiM "( 
I 

' 'FbeMilollol -c I 
E•ap. biglant Point 9\: 

I !lonom tgg Shelf 

T"P ~v Shelf •c I 
r 

i 

1 I i Doi..., "( . 
I Cns~~ -c 

I 
I 
I 

$ 

I 
i 

i 
I 

IDJel-C:YaJI. -c 
Outle•-Z•·cp. "( 

;aiet-(.,,11d- "( 

! ihl~-f-.. "( 

I \l1ddle !9t11Dl-C ODci. "( 

I Joom ' ac 
: 

I 

i 
' I 

' 

i 
' 

-17.2 -4.8 i 
1-1 f. 7 -5.oi 
! 77 I 47 i I ' 
I 60 4·7 ! 

i I I 
' l3 I 43 ' ! 

I . 
i ' i 

r I 

I i 

I I 

I I 
I • I I I 

-- Perast lu 6 I 4 I " I ..\vera~ 'atts 8 I 8 I ,____ ---i fycln Per l>a:!' 87 
I Sa"!littD C.I. I ----i 

I ~L~ 
Pn'SIUre co. 

K•llr/ I I'ischarr;. Pm. I r.,..c.; 
f&rom~er Time I 658 mm Hg 

I . I 
I 

i --- I 
: 

! 
T .•••• I 

I 

I I I -

I I I i i 
I ' 

I i I I ! I i 
' . I 

' j 

I I ! r I ' I I I . 
i 

I I 

I I I ! I 

i I I I I l 
I 

i ! I ! 
i I 

I I I I r I I I -i 1 . 1 
I I I I 

• i 

I i i I 
I 

I 
I . 
I I I I I I I 

i I i ; I ! ' . . I 
I ; 

' 
I 

' 
. I 

I ' I ! I 

I I I i I I 
' 

I I i ' 
' I 

' I 
' i i i I I I 
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ABJ CDBPDBATIDN 

Prototype No. 1 

Ice Freeze 
Performance Sheet 

Model 6243a 
Compressor Paver 1/8 hp - NR45 LAEG 

c 

Ambient 32 c 

Thermostat Shorted 

Volts /Nriper 22:> V/0.89A 

Percentage working Contincus 

Frettzer a1r -12.1 ·c 

Cabinet mean Temp. 5. 2 'c 

canpressor Shell Temp. 83 •c 

1111et Cond. Temp. 76 ·c 

Outlet Cond.Temp. 52 •c 

. .. . ... .. 

Remarks : W1th1n 4 hours & 10 minutes Ice Temp. reached to -7c 

-94-
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I 
~I ¥~&11(/ AIJ COIPDIATION 
;I 
:I 
. 

ii Prototype No.2 

ll 
·I 

Ice Freeze 
Perf onnance Sheet 

;I . Model 6243a 

I -
Conpressor Power 1/8 hp - NR45 LAEG 

I 
Ambient 32 °C 

Thermostat Shorted 

I Volts /Alnper 220 V/0.89A 

Percentage working Conti nous 

1· Freezer air -12.1 "c 

I 
Cabinet mean Temp. 5. 2 cc 

Callpressor Shell Temp. 83 .,c 

I Inll!t Cond. T,...2p. 71 ·c 

0Ut1et Cond.Temp. 53 ·c 

I 
I Remarks : Within 4 hours & 11 minutes Ice Temp. reached to -7c 

I . . 
I~ 

i 

1: 
I 

-95-
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ABJ CDIPDIATJOI 

Prototype No.3 

. . .. -..-­... 

-----

Ice Freeze 
Performance Sheet 

-

Model 6243a 
-------·-

Compressor Power 1/8 hp - N~45 l.AEG 

Ambient 32 ·c 

Thermostat Shorted 

Volts /Amper 220 V/ 0.9J A 

Percentage working Conti nous 

Freezer a1r -12.1 ~c 

Cabinet mean Temp. 5. 2 cc 

Compressor Shell Temp. 84 oc 

Inlet Cond.Temp. ; : 
. 

•. 

Outlet Cond.Temp. 54 oc 

Remarks : W1thin 4 hours & 12 minutes Ice Temp. reached to -re 

-96-
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AIJ CDIPDIATIDN 

Prototype No. 4 

Ice Freeze 
Perf onnance Sheet 

Model 6243a 
Compressor Power 1/8 hp - NR45 LAEG 

Ambient 32 ·c 

ThP.rmostat Shorted 

Volts /Amper 220 V/0.90A 

Percentage working Continous 

Freezer air -12.1 'c 

Cabinet mean Temp • 5.2 'c 

Compressor St.ell Temp. 85 
. c 

Inlat.Cond Temp. 77 
. c 

Outlet Cond.Temp. 53 
. 
c 

. .. . ... ... 

Remarks Within 4 hours & 13 minutes Ice Temp. reached to -7c 

--']7-
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~ AIJ CDIPDBATIOR I ;J ~·· ' ~-i' ...:;_,J_,,, 

HODEL 6202a 
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AIJ CDIPOIATIDN •.... ... 

CALCULATION AND EQUIPMENT SE~ECTION FOR MODE~ 6202a 
----------------------------------------------------

TRANSMISSION LOAD 

Cab~ret constant 

" = 20/ (38 19) = t.02 J 

2 
Afo = 36416 cm 

2 
Ari = 26160 cm 

Am = /A1 * Ao 
2 

Am = 3.')864 m 

;herefore tra~sm~ss~on load at 
freezer w~11 be : 

Q~ = U * A * OT 

Qt = C * OT 

Qt = 1.02 [43-(-:8)] 

Qt = 62.21 watt 

PRO!)UCTICS ~OA:::.J 

Qpc = {opf + {c17 + :elk 

measured in 1ab. 

f:r ~hree sta: 

Qpf = Heat removed from prod~ct tc freezer produc~ from intial 
temperature to f reezering point 

Qpf : W * r, * OT 

-99-
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AIJ CDIPDllTION 

--- ---------·------·---------' I 

I I ---------.------- --------------.---------------
No. product Weight:Freezing !nit i a-. ' r: i na 1- C P : C P 

Kg T ~rnp. Temp. Temp. after freezing;~efore freezing 
I 

Poalt ry 5 : -2. ?5 'c. 28 'c -18 ·c 1.55 kj/kg ~K 3. 18 l<.j/kg k 
--- --------- ------·---------I 

2 Beef 6 : -0. 5 • 28 -18 , 167 kj/kg .k 3.14 kj/kg .k 
--------- ------·---------. 

3 Fic;h 4 ! -2. 25 ~ 15 -18 ., 1. 72 kj/kg ·;.; 

-------·--------------' 
f I ---------,------.--------- . 

: 4 Vegetable: 3 : -1.25 ~ -18~: 1.97 kj/kg
0

k 3.64 kj/kg"k : 
-------·--------------• ---------·------'---------

' I ---------------' I 

Qpf(po) = 5 x 3. rn ("0 'u - (-~- -;'5)] = 489 l(j 

Qpf(be) = 6 x 3.14 [28 (-0.5)] = 537 

Qpf(fi) = 4 x 3. 18 ( 15 (-2.25)] = 325 

Qpf(veg) = 3 x 3.G4 L15 (-1.2~)} = i7~ 

Qpf = 1528.40 kj 

Qlf = Heat removed to freezer prod:.ic': 

Qlf(po) = 5 x 1. 55 [-2.75 -(-18)] = 160 Kj 

Ql f( t.e) = 6 x 1.67 [ - 0.5 -(-18)] = 185 

..... , ~ 
1.,.11 ( f i) :; 4 }. 1. 72 :-2.25 -(-18)~ = :39.5 

Qlf(veg) = 3 x 1. 97 [-1.25 - (-18)] .. 114 

Qlf = 598.2 kj 

Olk = w * h~ 

Where 

***** 

Olk = Heat removed to freeze P rC'rl lh I 
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AIJ COIPDRATIDR 

hi (po) = 
• 246 kj/kg K 

hi (be) = 2~8 

hi (fi) = 235 

hi (veg) = 277 

Qlk(;>o) = 5 x 246 = 1230 kj 

Qlk(be) = fi x 228 = ~368 
..,- "r.;' = 4 x 235 = 940 ~. -. '. I I 

Qlu(veg) = 3 x 277 = 831 

Qlk = 4369 kj 

Qpd = Qpf + Qlf + Qlk 

Qpd = 6495 + 598 + 4369 = 6495 kj 

6495 I 16 x 3600 = 112.75 

COOLING CAPACITY OF COMPRESSOR 
------------------------------

Qcc = Qt + Qpd + Qa 

Qcc = (62.21 + ~~2.75)x 1.1 = 191 

Qcc = 165 k cal/h 

CONDENSER'S POWER DETER~INATION 
-------------------------------
As we know S(kcal/h)x•.25 

ks = ---------------
OT 

-!OJ- . 

watt 

watt 

., ... •"' ,~. ~· .... -
' 

~ ~ f I 6 6 7 I f t, e A N I R A N . c A e I ; • E I F ( ? 1 . ( 7 0 ) R ·, ~ E ht ? i N -=
1 

4, t M A , t J e . 5 I ? r 1 ... r , ? 
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AIJ CDIPOIATIDN :... .. .;_,,1 ...;:_,-;: 

Operational condition 

165 x 1.25 
a) Ks = ------------ = 17. 53 k calih k 

55-43 

165 x 1.25 
b) Ks = -·------ ------ = 8.96 " ca1/h k 

55-32 

Accord'ng to static wired condenser series 55-51-635 (page 2~9l 

the suitable dimension of condenser is taken. 

N~ of legs 24 

The wide of condenser 572 nvn 

The lenght of condenser 1179 nvn 

CAPILLARY'S CAPACITY DETERMINATION 

As~ming mass f1ow rate of compressor 3.45 k ca1/h 

E T "'"' 3 <th 'f. 1 f l.S Q i71 3 
I k; vap. emp. -~_,. c ~ e spec1 :c vo ume o vapour . , m / .; 

at condensing Temp. 55 c 1:"1e pressure is ~~.9 kq/cl:- ( see ;a.-:;;: :>DS 1 

Va = 3.45 x o. 171 )( ~000/60 

Va = 9.83 L/min 
(2 2.5 -0.5 

Va = 2.35( p _, a * L 

2.35~9~1 
2.5 -0.5 

9.66 = * 0.79 *' .... 

L = 3.88 T:eter 

' • '. • ~ j ••• ···-· ... · .. ';.. ' , ·-

'· ") 'I ' ~ • T ••. Q " 
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EVAPORATOR DETERMINATION 

As we 

Qcc 

Qcc 

Qev 

Qcc 

Where 
*~*** 

know that 

= Qev 

= Cooling capacity c'" .. ::0tl'pressor 

= Cooling capacity (If eva;>·:>:atcr 

= U * A * OT 

Qcc = 165 ~cal/h 

u 

A 

2' =Coefficient of h~at ~ransmission 4.7 w/m k 

= Surface area of evaporator m2 

OT = Different temperature between evaporator ~emp. a~c compartment 

Therefore 

~65 = 4.7 *A* 11.3 

2 
t>. = 3.10m 
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Rc~search & Deve~opmsn~ Lc!Joia~ories 
Perfoi:i1ance Sheet 

Freezer (10 cu.ft i Continous Run at 220 V 

Rt'Olll l I Stotaoo 2 I r•nte April (Ii:: 
~_, 

Te.st l'\G. 1016 ~audcl 6202a .\rr.!>1ent .. c 
43 

C<'mi:rc.!'!Or V7S 1 hernio'i:c! Danfoss {oct:-o: Pcs. 
~rlX. (5hort1 

- I[o I o...-~rlo.:d Cbnrge Rl3~ 170 "~ :i;a·!1r !'<"~ ~'a.~· 

'l'ema!'k!'• Coopressor Gold Star I/!. hp .h ;i. n:.il/ .1 i~ oc -.21.2 - - ,----1--
Pe::-ceot :tun l 0 0 

I An•rc,e \\aU! . 1' 0 i.--- -. _!.,_ -··--r-- --
Cyc!cs Fer !>aT - ! Suct:co C.l. 

IO 10 31 960 -2 200 340 Prcu.:re c.o. 
8 831 620 ·- -- ] rlc;i~~li 

1 

t:unriinc I\" hri Pisc~i:rne Pr:•ss. 
ac:uol .. .,: : '"'':i 

f~ 9. hr r:ap .. ~·c! ------- -Clodc Time Tun!' Tilac B-::rc.:!1f!tcr 65Cmn Hg Ti1:01! Cori: !>h·:er T11:ie 

l 1 TI '"C -18.4 I 
I I T •c -22 I Wbin,H~ ·- -

T •c -22 . 
' --r I - i I ~ ~ -22h I ·- ... - -

Cc:iaprcs~or jiJt-H "C 89. l I 
$nclioa lioie -c 39 I - - -~- I 
Tt:er:nostr.l •c -20 

I 

£H1p. bi~?;rsl Poir.· oC 

Tup Euo !'!.ca ·<.: I - - ! oc 

-
-

8 ( 0 

0/ ,o 

..\VG. 

!onllo-n :",10 ~?t~H ; I ----·--,-- -~--- --------·- --------.. ··- "C-, 
-- . -·1 !b1ry I I -

0rl -
Crispt"r I I 
lr; lrt· t: n1 ~. r~ t14 I ----

-12 I 011: ie I·!,. n 1•. •L I 
1::ii•l-fO!?d. .,. 6i.5 I 

I ,_.___. -
01:1 lct·r n:u!. 

1--e-- "C lsti I ' 
:.~;.;\!Ii? :•:•: ,~ -r:onr:. er -
~no1n ' 41 
Inlet ex: ( 80 ! -Outlet ex: c ss 

I ,__ __ 
i-
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Re~t?urch & Development Laboratories 
Performance Sheet 

FREEi.ER i 10 Cu.ft \ Continous Run 

I loo• 1 
,~ 
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' 
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f-;.~.1 6202 
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_,,, 

-- . 
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short 

I 9 
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--20~ 10 132i 1151 
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' 
:~ I 
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pF I I 
I -c I '-.Tl -18.l 
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CAB lNE"l T·i -c -22.61 ..> 

T4 9l; ·-22.6 I 

Compressor Shell -c 90 -
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Tbnmostot -c -20 I I ! I 

I I 
! . I 

I 
I 

i I 
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Top !gg Shelf •c I ! i I I I I i 
: I I 

j I 
-c I I I • • I 

I i I I i :SOt1om !gg 5helf I I ' I - --+ . 
I I)!:;,.:" "C 

j i i I i I i i I 
i 

I ' I . I - . 
Cr:s r • I I I I ! I c I 

--
) 

I 2 -
--I Cl 

"' 
I 
-

-· 
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·-

I 
i -
I 
I 
i 
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II . 
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11 
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! 
I i 

t 

I 
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j 
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I 
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I -ac 43 
81 
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Research & Development laboratories 

Performance Sheet 
FREEZER ( 10 Cub. ft l Continous Run 

loom 2 Staaiall 3 Daie April 
Tnt '.'o. 1236 '4udel 6202 

. 
.lmbiHt -c a I,., ._J 

~o.3 

95 
I 
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Research & Development laboratories 

Performance Sheet 
FREEZER ! '.O ('.u.ft ) Cootinous Rnn 

looa I I Saaaiam ,, 
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Tnt~. 1 LI I • 
I '9.odel 6202 a 
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Research & Development Laboratories 
Performance Sheet 

Ccntinous Run 
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FREEZER (10 cu.ft) 

Research & De·1elopment Laboratories 
Performance Sheet 
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Rese~rch t: D~':aiojlment Laboratories 
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31) ! 50 • I • ~ ... c1io11 '-"'" -c I l3 ' 

I I..-. 

' lC I ~" I I I I I 1 f . i --~ ·- - J 
I p TH!:RMOSTAT "C l3 i 1.0 I 23 -7 l -16 I I I -18 I I I 

I INLET E\'AP. "'C l3 
I 5 ·) I "' I I -I " I ~ f i I • ~ i I• . .) . -7 i . 
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Rese:1rch & De-:eiopment iaboraiories 

1-i&s:~: Pl"l.L L10wx n:srr:~ iI297 I DATE: .\Pf.'IL f) 

VOL:S : 220 CY'C. SJ Hz K::>O~L ~~c. 6202 a l ROOU . ·2 -·--ST-A-.-3--

1 CH~~GE: R lJl-1 75 gr co.~-?--~-. .,-. ---------,i-_A_!l_B-!E_N_n'_:-~-.)-'---------
--- -·~--...;.:...----=---------------------~~---------------
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I \anj~~ Resecrch f::. De':eiopment ioboraio~ies 
NO l 

I 'iEST: Pl'LL-r:c;;----- Jt_TEST_-:_,_:~_. __ 1_29_1 _____ -it_o_A_T_E_: ___ AP.....:R_I_L.....;..;95~---
VOL:S _ 220 CYC. so Hz f &e:>DEL ~:c_ 62l12 3 f ROOU : 3 STA. 3 I a--CHA! __ RG_E_: R_I_J_l_a_-_I 7_8 __ 2:.__ -1--co.-·-~p-·~-·~-. --------, A!i!B!ENT: 

OVSE'LOAD: 
l3 ( 
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---~~-..__ _ _.__~--~----1----~-

I INLET EVAP. "C 43 5 _3 I 7. I I -1. 2 _-6 __ ._9+--8--+----i--~---+--+--+---'~-
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Fre.:-zer I h.1cu. ft ) 

i:('OQI 1 

Test i\o. 1018 

Corui:•c:;::or V75 
o,·erlo.:d 

R<~sear~h & Deve!opr.:2nt L~~ora~ories 

Perfor:nance Sheet 

-
i ~lalano l I f 1ute April 

!'hudcl 6202a .\rr.!:)ll'Ot •c l3 
. -
lhcrmos:c: Ran co ('l::;.,: Pcs. MID. 

. 
I (bnrQe Rl3la 1 70g r ~""!1r !'c::- l·a~ 3 2 

-------
Rema:-k!': C~ressor Gold Star l /4 hp .ha- r.:.u. Ai~ '"C -15.9 --- ---------
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\ ___ ~;lj Research & Development Laboratories 
Performance Sheet 

~o.2 Cycling Run 
f--loo~.-~;-------~----,-~~a1-ioa~---L-----------------:---:----'-----------------:.----------~-------·----.__ 

.t-:;::----------~---~.......i1-----------------------------..--------------------+-~~~--~------~~ 
APRIL o-_,'.) Da•e 

T~ '.\o. 1837 'ludei 6202a 
i--------------------------.J-----------------------------! 
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IT{. -c -16 -15.8 

Comprusor Shell -c BL 83 

Sucl ioa Liae -c I 38 21 I 
I 

"C 
I I I i I 

! I 
Thermostat 

' I I 

l I i I I I . 
[,ap. highest Point -c I I I 
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Crisp•:- -C· I 
~--------------------------------------------------~-------................ ---...,..... __ --~----t-----+------

1 1--la_l•_•_-~_•_ap_. ________ -c ____ -_14.2+j--_Il ________________ ~:------........ -----.~--------~------~----------
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~· .......... 

'Clock Time Time 

Research & Development Laboratories 
Perlormance Sheet 

· 10 \:'u.ft C•:d ir.s Run -
Sialana 3 Da;e APRIL 

- '411dea 6202 J I -~-b~Dt -c L.3 
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Research & Development Laboratories 
Performance Sheet 

~KEEZE~ llU cub.ft) Cyc l 1 ng Run 
f looa 
t- I Sla11na 2 !. 

2!Jl I Mudel 6202a 
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Owericnd I Cbarge RI3l.a - I78~r 
l.a1orb• C.JmpressorGold Srar -l/4np 

I 

-----~ I 

. .lmbiHt 

Coa1rol Pos. 

k,..·br Per De~ 

-' ~ O· Cab. .ur 
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I I ' . i 

I -
Top U,g Shelf •c I I I I I I i I ' I ,...- i 

I I ! 
I 

• i i I I i I !Jouom !9g 5helt -c I 
I 

' - • 

I 0a· '!"'.: i • I I 

.... 

__ ._ ... _____________ ....,.. __________________ -_'~--' _·l ____ __,~------_,..--------t-----~· ~-. Cnspe:- •c. I _ _ 
lole1-t.•ap. •c -14 I -IO.~ 

'Ou1le•-~•ap. -C i-11.8 -10 

I . ,. cl - '·65 1
1 

60 .DJ•l·'-'1D . - ... 

;-..-~----~-------------__._~-----
: -OuttP'!~oect. -c I 9 57 

i 
~~-------~----~--~---------

i 

l 4' 

-c I 

I ! em 
; ; INLET OC 

ac 143 j 43 
°C 80 I 14 

I l OUTLET oc 0( i6o . S8 I ' ' . I ; I . . I 
I 

. , 
I : I ' ' ! ! ! I ' -I I I i I ! I i I J I I 

I - -I I . . 
j I 

I ' I . 
' I -

I I I I I i I i I l I I I 

- I I /-· 
3'!'0a .>I ]esecrc!i I De..-elopmeal 



I 
I 
I 
I 
I 
I 

I 
1. 

! 

I 
I 

. -
/ , . .. AIJ CDKPOIATION '-"'' _., 

Prototype No. 1 

Temp.rise test 
Performance sheet 

Re&arks : 11 hours and 50 •1nutes 1s taken for thA first 
package to reach -9 •c frm -18 >c. 
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ARJ CORPORATION 

Prcto\;ype No.2 

Temp.rise test 
Perf onnance sheet 

Model 6202a 
-

Compressor Power 1/4 hp - V75 LAEG 

Ambient 32 ·c 

lii~'lllOstat posit . .Jn Normal 

Volts /Amper 220 V/1.35A 

Percentage working -

Freezer air -

Cabinet mean Temp. -

Compressor Sheet Temp. -
I 

Inlet Cond.Temp. -

Outlet Cond.Temp. -

I 

Remarks : 11 hours and 51 •1nutes 1s taken for the first 
package to reach -9~c from -18~c. 
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AIJ COIPORATIDN 

Prototype No.3 

Temp.rise test 
Perf onnance sheet 

Model 6202a 
Compressor Power 1/4 hp - V75 LAEG 

Ambient 32·c 

Thermostat position Normal 

Volts /Amper 220 V/1.35A 

Percentage working -

Freezer air -
Cabinet mean Temp. -
Compressor Sheet Temp. -

Inlet Cond.Temp. -

Outlet Cond.Temp. -

Ra.arks : 11 hours and 51 ainutes is taken for the first 
package to reach -9'c fro. -18°c. 
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Prototype Ho.4 

TenuL rise te~.t 

Perforunce sheet 

Model 6202a 
Compressor Paver 1/4 hp - V75 LAEG 

Ambient 32 "c 

Thermostat position Normal 

Volts /Amper 220 V/1.35A 

Percentage working -

Freezer a1r -

Cabinet mean Temp. -
Canpressor Sheet Temp. -

Inlet Cor.d.Temp. -

Outlet Cond.Temp. -

Raaarks : 11 hours and 52 •1nutes 1s taken for the first 
package to reach -9 °c from -18 °c. 
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\_Jcr;,11 
&BJ COIPDIATIDN 

Prototype No.1 

-------

Froozen food storage test 
Performance Sheet 

-
Model 6202a 

-----
Compressor Power 1/4 hp - V75 LAEG 

Ambient 43 Uc 

Thermostat Short 

Volts /Amper 220 V/1.36A 

Percentage working Continous 

Freezer air -19.5a 

Cabinet mean Temp. -18. 2 ~c 

Canpressor Sheet Temp. -89. 2 'c 

!nlet Cond.Temp. -~ 
c~ v 

Outlet Cond.Temp. 57 ~c 

Rmarks: 90 Kg test load. 
After 24 hours all Tmp. were at -18 'c 
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AIJ COIPDl&TIDI 

Proto~y~-e N.'.>. 2 

Froozen f (Xld storage test 
Ferfor1~ce Sheet 

Model 6202a 
Compressor Paver 1/4 hp - V75 LAEG 

Ambient 43 .. c 

Thermostat Short 

Volts /Amper 220 V/i .36A 

Percentage working Continous 

Freezer air -19.5 'c 

Cabinet mean Temp. -113. 2 •c 

Compressor Sheet Temp. -89. 2 ·c 

iniel Cond.Temp. f'./ r: 

Outlet Cond.Temp. 57 ·c 
-

Re.arks: 90 Kg test load. 
After 24 hours all Temp. were at -18 re 
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llJ CDIPDRATIDR 
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Prototype No.3 

Froozen food storage test 
Performance Sheet 

Model 6202a 
-

Canpressor Power 1/4 hp - V75 LAEG 

Ambient 43 ·c 

Thermostat Short 

Volts /Alnper 220 V/1.36A 

Percentage working Conti nous 

F•eez.er air - i9. 5 "c 

Cabinet mean Temp. -18. 1 =c 

Compressor Sheet Temp. -89.4 c 
Inlet Cond.Temp. 63 -c 

Outlet Cond.Temp. 58 cc 

Re11arks: 90 Kg test load. 
After 24 hours all Te111>. were at -18°c 
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\_Jcr;,17 
AIJ CDIPOIATIDR 

Protot)·pe No.4 

Froo!~n food storage test 
Performance Sheet 

MOOel 6202a 
Collpressor Power 1/4 hp - V75 LAEG 

Mbient 43 °C 

Thermostat Short 

Volts /Amper 220 V/L36A 

Percentage vorking Continous 

Freezer air -19.4 ·c 

Cabinet mean Temp. -18. 1 ac 

Canpressor Sheet Temp. -89. s °C 

Ir.1et Cor.d. Te.11p. 63 ~c 

Outlet Cond.Temp. 
~ 

59 c 

Remarks: 90 Kg test load. 
After 24 hours all Temp. vere at -18 c 
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&IJ CDIPDl&TIDN 

Prototype No. 1 

Freezing JDer test 
Perf or1ance Sheet 

MOOel 6202a 
Compressor Power 1/4 hp - V75 LAEG 

Ambient 32;c 

Thermostat SHORT 

Volts /Amper 220 V/1.38A 

Percentage working Continous 

Freezer air -

Cabinet mean Temp. -
, 

Compressor Shell Temp. 78 c 
~ 

Inlet Cond.Temp. 50 c 

Outlet Cond.Temp. 46 c 

........ -

Rmarks : It 1s loaded with 12 Kg and reached frmt 30 °c 
to - 18~c in 23.5 hours & 30 •inutes. 

-126-
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AIJ CDRPDllTION 

Frctotype No.2 

---

Freezing power test 
Performance Sheet 

Model 6202a 
,...._ 

Compressor Pc.er 1/4 hp - V75 LAEG 

Ambient 32 ·c 

Thermostat SHORT 

Volts /Amper 220 V/1.38A 

Percentage working Conti nous 

Freezer air 

Cabinet mean Temp. -

Compre~sor Shell Temp. 1e "c 

Inlet Cood.Temp. 50 c I • Outlet Cond.Temp. 46 c 
-

Raaarks: It is loaded v1th 12 Kg and reached from 30°c 
to - 1s•c in 23.5 hours & 30 •1nutes. 
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AIJ CORPDllTIDN .. 

Prototype No.3 

Freezing power test 
Performance Sheet 

Model 6202a 
Conpressor Power 1/4 hp - V75 LAEG 

Ambient 32 °C 

Thermostat SHORT 

Volts /Amper 220 V/1. 38A 

Percentage working Continous 

Freezer air -

Cabinet mean Temp. -
' Compressor Shell Temp. 79 c 
' Inlet Cond.Temp. 50 c 
0 

Outlet Cond.Temp. 46 c 

Ra1arks : It is loaded v1th 12 Kg and reached fran 30 c 
to - 18~c 1n 23.5 hours & 32 •1nutes. 
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AIJ CORPORATION .... ~ ... 

t>rototype No.4 

,......_.. ________ 
Freezing power test 
Perf onnance Sheet 

-
~odel 6202a 

....---
Compressor Power 1/4 hp - V75 LAEG 

Ambient 32 "c 

Thermostat SHORT 

Volts /Amper 220 V/1.38A 

Percentage working Conti nous 

Freezer air -

Cabinet mean Temp. -

Compressor Shell Temp. " 78 c 

l'.nlet Cond.Temp. so ~c 
c 

Outlet Cond.Temp. 46 c 

Re11arks: It 1s loaded w1th 12 Kg and reached from 30~c 
to - 18 °c 1n 23.5 hours & 34 •1nutes. 
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&BJ CDRPDB&TlDN 
/, 

> ? 1~16: . . . -
• ... :·· ~j _..,fl' 

HODEL 6249a 
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AIJ CDRPDIATIDN 

CALCULATION AND EQUIPMENT SELECTION FOR MODEL 52(9a 

...... -

For this n101e1 there is two different cabinat ccnstant as fol lows: 

. 
c = 1. 43 wi'r-. for Refrigerator section 

• ,, 
:: 1. 02 I• f0r =:-eezer sect~on ,, "''° :"', 

:-he ~c:.a 1 cooling capacity 

Gc1 = Qtr + Qpr + Qar for Refrigerator compartment 

Qc2 = Qtf + Qpf 

Q,.r 
"'"' = 01 . 02 

Qtr = transmission heat relative to refr~gerator compar:~ent. 

Qr• = ~ransmissio~ heat re~ative to freezer compartment. 

Qpr = production load in refrigerator compartment 

Qa = Air chang-~3 1oad. 

TRA~SMISSION LOAD 

Otr = U * A * o; 

(' = t .A. 

Qtr = 1. 43 ,. (43-5) 

Qtr = 55 watt 

Qtf = 1. 02 x [43-(-!e)j 

- ! 31-
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Qtf° : 63 watt 

Qt = 118 watt 

AIJ COIPDRATIDN .... 
w 

PRODUCTION LOAD 

Where 
***** 

For the freezer compartment 

Qpd = fQpf + fQ1f + t01k + iOpr 

Qpf = W * Cp t Di 

Qpf = Heat remcvej fro~ ~roducts from i~1tia1 
Temp. to freez'ng point. 

W = Average Jroduct we1ght per kg 

I I I I I I • I ,--------,-------,----------,---------------,--------------;--------,---------: 
: Product: Weight; Freezing : ;: (n : !nit'.=~ : ~-:'a· 

: point : befor freez~ng:a~~er f°reez~ng:Temp. :Te~;. 

--------·--·-----'----------'---------------·--------------·--------·---------' I I ~ l I 1 

:Poa1try: 6 Kg -2.75'c: 3.18 ...,j,',_9·~,; i.55 ~,j_/kg ~-; ?P.·: · -~s'~ 
' I J I I --------,-------,----------,---------------,-----··--------,--------.---------

: Fish : 4 ks -2.25 'c : 3. i8 kj/kg ·r, ; 1. -;;: k.J/;.,9 k ' 1.c. ' '. -1~. r:: 
-------- ------·-' _________ , _______________ i ______________ • ________ • _________ . 

I I : I 

Qpf1 : 6 x 2. ~ e [28-(-2.75)~ : rec 7 
•• :'.J'..!.: 

&r r ' _,. poa 1 ~ri 

Qpf~ 4 ~ • I.) :·s-(-2.25)] 3-:-r:- ~.j 'ar fish = J( :,, . ..,, :: ... -
Qpf = e: ~. 1 ~, 

" 

Q1f = rieat reorr.ved to Freezer product 

Q1f~= 6 x . ,,. '.,.) ~-2.75-(-18)] : 192. 9 ~.j for poa1try 

Q1f2= 4 x 1. i2 :-2.25-(-~8)] = ~ 40 k i ., for f~:;h 

-13~--
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&BJ CDIPDIATIDN 
. ....; 

? I ,. i ~ 
t•._, --

1v!1?re! 

"'*":t :t 

Q1f : 332.9 kj 

cl k = w :i hi 

Clk = Heat removed to Freeze product 

Qlk(me)= 6 x 246 = 1476 kj 

Qlk(fi)= 4 x 235 = 940 kj 

Qlk = 2416 kj 

Therefore 

Qpdf : Qpf • Q1f + Q1k 

Qpdf = 611. 7 ... 732.9 + 2416 

Qpdf = 3360 kj 

For the refrigerator compartment. 

.. ... : '-''" ........ .........,. ,.,.... 

Qpr = Heat removed from product above Freez~ng point 

Qpr = W * Cp * OT 

·----·---------' I 

I ' I ,--------------,-----------,--·-----------,--------------, 
: No. : Product : Specific heat: Weight Kg ;Initi~l Temp.: Final Temp:c : , ____ , ________ _ 

--------------·-----------'-------------'--------------
Meat 

' I 

3.i4 kj/kg ~' ~ :'.5ec · 

2 Butter I 2,68 3 10 5 
I 

3 Vegetab1e: 3.77 4 2C 10 

4 Fruit 3.81 6 10 

5 Water 4.18 3 20 

6 Milk I 3.76 I 2 10 I 5 
----------'--------------·-------·---·-------------'--------------' I I I 

-133-
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AIJ CDIPDRATIDN 

Qpr1 = 4 x 3.14 (28-5) = 288.8 kj 

Qpr2 = 3 x 2.68 ( 10-5) = 40.2 

Qpr3 = 4 x 3.11 ( 20-10 ) .. 150.8 

Qpr4 = 6 x 3.81 (20-10)= 228.5 

Qpr5 = 3 x 4.18 ( 20--1 c) = 125.4 

Qpr6 = 2 JC 3.76 (10-·f) = 37.6 

Qpdr = 571. 4 Kj 

The ref ore 

T~e total product~on load~~~~ be 

Qpd = 3360 + 87i.4 = 4231.4 ~j 

Now the cooling capacity w1': be : 

Qcr = (118 +73.4)x i.c9 = 209 walt 

CONDENCER'S POWER DETERMINAiION 
-------------------------------

We kno~ that 

S(k cal/h)x 1.25 
ks = ----------------

~ ... 
_, i 

~ 80 ,., 1. 25 
" a) ks = ------------- = 18.75 kcal/h ~ 

55-43 

- IJl . 

... -

. · •' J ' ... .... . . ... 

~-
1
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'~I . AIJ CDIPDl&TIDN ...... .. 
~ 

.I 
I 180 x i.25 

b) ks = ----------- = 9.78 kcal/~"-

I 
55-32 

According to static wired condenser· series 51-51-635 (see page 209 I 

:I The suitable dimension of condenser will be 

No of ~egs 24 

I Tne wide of condenser 6~2 IM1 

~1 
The 1enght of condenser 

I CAPI~LARV'S CAPACITY DETERMINA7ION 

I Ass .. :r.~ng mass flolii rate of co:npressor 3. 4~ !<.g/h 

I i:. 0.171 m3/kg (see page 203) 

I at condonsrng Temp. 55 c the pressure is ~4.9 !<.g/cm
2 

(see pag12 2US \ 

Va = 3.45 x C.i7~ x 1000/60 

I 
I 

Va = 9.83 L/mir. 

2.3s.E 
2.5 - 0.5 

Va ':' * a * v 
2 

2.35 /,4.9 2.5 -o.: 
9.€€ = • 0.79 • ' ... 

I = 3.85 meter 

I 
I As we know tliat 

I 
I 

f 

ace .: Qev 

Qcc = Coo~ 1ng capacity of coo.~resscr 

·1 
,•'. 

I ?~" ~.;6' •f'"iOt.N 'PA"i (~~.:: ":lE• :·;~·; ~"/· .. ~~::..·; 'A· .. ~!•'~ 
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\~cr:;,17 /. ., . ,. 
AIJ COIPOIATIDR . .. -' . . ~· - \..-' ... - ,,,, 

Qev = Cooling cap4'.city of e·!aporator 

Q = U t A t OT 

Where 
'ttttt 

Qcc = 180 kca1/~ 

U = Heat tr~nsm;ssion coefficient 

A = Surface area of cvapQrator 

4.7 ~ /m !.. 

= Ciffe!'"ence te;:-:~. oetweer: eva;::>ora:o:- an:: co:;;~a:-tment 

180 = 4.7 a A* 5.3 

A = 7. 2~ '.!: 

This ~urface are 1nc~ud~~g fc~ ~ct~ freezer and refrigerato~. 
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Perfoimanc~ Sheet 
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Cent in~1s Run at 220 V 
No. l 

!:com l I ~latinD . 2 I ['ts:r 
t---~----------r--------~-~-!-~~-----~·-

6249a j I .\rr.)1C"nt 

------------1 I ----------
i.-c-~_m_~_r_c_~=_o_r~E_S_(_~-----!--1_,_.('_rm_os_:_c_: _~-----~ , __ ro_=_:_:v_:_P_c_s·-----.-~-t\X--~·~---,----...---

0..-erlo.:ci C lmr ~ ;, I 34a I 65 cz r ,_:._"'_~1_r_!_'C"_r_Lia_'! __ -11r---4 I 8 I 0 \ O 

Rema=b: Camressor Necchi - l I 4 h~ .\•:i· <cil .. \ir •c ··i9.1/3.5 

Test ~o. l 002 
April 95 

43 

··~... ... I f 0 I 0 I ~ 
Suct:o:a C.I. 

!O 
2 1002 200 773 400 P:-cu::re CJ. 

8 802 373 -
flc:-~~'11 r.uor1i11c l\•liri J\isc~-:roe Ptt.u-

•<:"421 .. ~:: ·•:; 
l~•hr r:aa~~ .... ~ -Clo::k 'rime T :r.:a~ Tira~ 8-:rc::?~IC"r C:r.:-:: !t!~:rr Tu~e 6'"~ rmHg Tar.:~ :x: -----

Time l .n·G. 
-

Evapcrat er ~c -19. I 

I T, •c 3.6 I t 
cj:J i :1..r I T, •c 3.3 ! r--

I T, oc 'J.o i • 
Cc::nprcs•<'f :.Oilt-:t -c --1-84. 7 I -
$11.:tiou li::c -c 4J.S I -
Tt:er:uoslr.t •c -18.4 I 
h»;>. bii-;!t'sl Poir.· -c I 

• - ---
T11p Ct>a !':.ca 'C I I -
lic1llom !' .11 ~!lrU -c I 

- I - ---'-- -----· - -
O:iir~ "'C I -t I -
CrispC"r "'f I I 
1r~1rc-h·n~. r~ -20.J I ----
a11n~1-r., 01'- -18 I 

•L I 

•::1~1-ro~::!. •c 173 
-, 

I - - _,____ 
C'i· 1 kl -r o:ir: 'C I 56 ! -
~~;.~.!I~~···: .~.~onr:. «: 
!"'"01:\ .... •. 

In: et oc •c 6R 
Qit 1 et oc oc C\Q. l. 

---
- . - - .....--

-

-: .. :. ~, . . ·!' ~ 
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Research & Development Laboratories 
Performance Sheet 

1wo door Ref ./Freezer Conunous Run 

too. 2 Saaa,.. 4 O.;e Aprt; 

Test '.'te. 1196 M.odel .J249a .UaNDt "C 

NJ.L 

95 

43 

Com1t'"'°" ESC9HK TbenDOSIGt Danf oss Coe1rol Pos.. Max! sncrt 1 

Owtrload I Qa,.. R134a 16tl gr k•hr hr Da~ 4 I tl I 4 

~· ~OMPRESSOR NECCH1 - t/4 no .hg. Cab . ..lir "C -1Y.1 I 3.4~ 

Percnt 1- 1 I 0 I u 
I .ln~ 'ans 2 I 0 I l I . 

I ti 

I 
,. 
"' 

I 

I 
I 
I 
I 
I 

-! I Cyda Per Da~ 

! S.ctioD C.I. I 12 
: 

1141 1439 I 2 200 404 Presa re co. I 
10 941 1039 

~-1ar1 l>ixba,.. Pm. I Elapse4 .__.. I •-•iao ac.e• l;w• na,.K .Clock Time Time 'lime r luometer 65d rr.a: Hg Time 0oct I lifter Time 

Time I I AVG. 

EVAPORATOR "C -19. 1 I 
T- -c 3.6 

CABINEI T, -c 3.2 I 
T, -c 3.6 

Compnssor Sbell -c 85 
~actioo liae -c 4;> 

':'bnmostot -c I -1 H ~ I I I I I 
I I I I ' ! I I hop. biabHI Po1n1 8\: I I I I I I . ; . 

Top !o!1 Sbelf •c ! i I I I i I I I I . I I 
I I 

I !Jollom rag Snell I 
. . 

I I I I i I -c I • ' I 

' 

I I ID~·-~·"O- ~~~~-c~--~20~.~~~~~~~~~~~~~~~~~~~~~~~~~~~ i Outl•r-Z• cp. -C i -18. 11 
I :aa.,.r.,Dd. -C J !J 

I; .-o.z~,_·~--~---"'°~------~--c~'~~-·1 ___ ...._~--~~~----1 _______ 4 _______ ~ ___ ~---~~~--r~---r-~""t-~ 
I \liddle !J"1D1-r oaci. -C I 
I 

I : loom ac j 43 

· '. INLET OC .. c j 68 
~ .. ~__;;;..._~~~----~....:..:;__...;_ __ ~------------~----...-~----.-.-----,,_...~_,_~-t~-• i oo TL ET OC ~i60--~--·----------~-~-~-~~ 
i i 
• t--~~--~--~----....... --~--------------_;_ ___ _..; ____ .._ __ _..~ __ ,__ __ +-~-+~~t--~ 

l~i ------~J.------~---~-+--+­
! 
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Research & Development laboratories 
Performance Sheet 

Two door Ref.;Freezer 

looa 2 SIGliell 3 Da;« Aor-1 l 95 
Tnt '.'lo. i21U Ne.Gel ti249 d .ta bi« at -c 43 
Comprft10I' ESC9HK THrmostat Danfoss Coatroa Pos. Max (short) 

Owerloacl I a.or.,. ·~ 1 34a 1/0gr k.-br Per Da~ 4 I ti I 
hmarb• CuMPRESSOR NEC~Hl 1/4 hp .hg.. Cab . .lir -c -19. 1 i 3.45 -

Pertt11t la 1 I 0 I 
I .. hera., 'aans 2 I 0 I I • . 

! i I C~de Pe:- Da!' 

Sactioa Cl I 12 922 H2b 
£ 201.i 405 Ptts1are co . I . 

10 i22 421 ~-br/ Dixborve P~ I - Dcap-4 .___ f la.maiJlt 
~-w flopM< "Clede Tim« TilM 

, l"imt r laromdtt Time Clodt lllftu I -r .... b5d lMI Hg 

Time I 

' EVAPORATOR "C -19. i 

T. "C 3.6 
CABINE l T, 9\: 3.2 

T. "C 13.6 

Comprnsor Sbell "C IMi; 

~ctioa liH '"( 42 
I I 

';"aermos1at "C j-1~.4 I I I I 

..: I i • I 
. 

hap. biob•s• Po1n1 I I I I 

Top !og ~h•lf •c ! I I I I I I 
I 

::ion om ZCKI Sn• If '"( I I • I I i I ' 

I I:::- -c I 
"C· I I 
•c j-20.1 i 

I 
I 
I~ 

~ 

·1: 
i 

Ii 
I 
I 

: ~-i:J'Dd. 

l \liddl• !',,1a1-.:" ooci 
I 
I looaa ! 
• 
: INLET oc 
j OUTLET oc 
I 
! 
i 
I 

I 

i 
! 

'"( j-18.3 

'"( !73 

i '"( l~d 
' 

'"( i i ! 
ac j43 I ! 

lbd I ' I c 
I 

"'c i61 ! 

J I ! 

t I j 

I I I 

I I i 

-
l 1 • ! I ! 

~ ; 

i I I I I . : I 
I I I I I r I • . 
I I i I I ' . I 

I r ' ; I 
I 

I I : ' I 
: : I I ! I . 
I I I I I I 

i ' I 
I 

• I i I i I I 
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Research & Development Laboratories 
Performance Sheet 

Two door Ref/ Freezer 
Cont inous Run 

I I 
-.... 2 Saatroa 1 

Tnt '.\o. 1380 
~· 6249 a 

C..pl"ft90C' ESC9HK Thermostat Uanfoss 
Owerload I a.or. IH34a 172 gr 
~: Ccmpressor Neccl1i - 1/4no . 

I I 
I I I 

! I I 
I 

10 1~31 
J---

2 200 I 
. 133i : cs - I El•- j.. .-- .... ;oo ; 

"Clock Ti•~ ~ : 'ti~ f n .. 

Time 
I 

EVAPORATOR '"C -19. 1 

T. '"C 3.6 
CABINEI T, -c 3.3 

T, -c. 3.5 
Compttst0r Sbell -c 86 
5ac:lioa liH ec 41> 

Thermosiat -c - ld . .1. 

hap. hiohn1 Point ..: 
' Top~ Shell •c ! 

I :lonom t09 5nt>lf "C I 

11 :::~ 
I 

-c I I 

: '-20.J ' 
lnlt>l·i:•ap. I ' Outlt>r-~'ap. 

I 
~-1 
'i 
I 
I 
I 

; ~ri~-i"°, 
i \liddle !',,1DI-(° oDci 
• 
' loom ! 
! 

INLET oc 
j OUTLET oc 
I 
! 
; 
i 
i 

l 

-c i -ld. 

"C ! /3 

II( i 58 
II( I 
ac i 43 
• I 6a c 
•c i 61 

f 
I 
I 
I 

I 

l 
i 
I 
I 
I 

I 
I 
I 
I 

907 406 
501 ~ .. ..,., 

'"•K n.,.-
Meter f TilH i 

! 

I ; 
I I ! 

I i 
I ' 

I I .I ' 

I 
I . 
I • ' I 

I 

! -i 1 
i 

! i . 
' 

' ! I I I 

' 
I ' I 
I . 

: ' . . 
I : 

i I I . . 
I I I 

I I 

· llO-

O.;~ 

.U:birat 

Coa&rol P-. 

k•br Per Da~ 

,,hg. Cab • .lir 

P•rcnt ha 

..lTtratar •oas 

Cydes Per Do~ 

s.ctioa C.l. 

Presare c.o. 
l>Ucbarge Praa-

...,......r 

I 

I i ! 
I I 
I 

I 
I i 
I I 

I 

~ .! I 
: ' ' ; . 
I 

I 

I 
' 

I 
I 

I 

' 
. 

I I I 

I I I I 

I : 
I i I 

April 95 

'"C 43 

Max lShOrtJ 

4 I tl I 
'"C -19.li3.45 

1 I 0 I 
2 I 0 I 

I 
I 
I 

65i:I mm Hg 

I ' 

i I I 
I i 

I I I i 

I I 
I I 
i 
1 

I I 

! 
f 
' I 
I 

i I 

N·J.4 

7 I 2 

0 I j; 

3 I 
-

AVG. 

I 
I 
i . 

I 
I 
I 
I 

I 
--
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Research & Development Laboratories 
Performance Sheet 

Two uoor Ref./ Freezer .... 1 Slot ... 2 Date Sept 1995 

Test• 1 92 ...... 6249a Amliiea~ -c 32 --
C-pl"eDOr £SC9HK ThnDOllOt Danfoss Coanet P-.. Max. t shor:.) 
0-Uload I a.car~ 1<1J4a 165gr k•ltr Ptt Da~ 4 I .; I ~ 

~· COMPRESSOR NECCHl 1/4 hp ..&••Ca• . ..lir -c -d.o .' -2.8 
- . 

Pncat la 1 I 0 I ---I I .l~ ,.~, .. I I I 

I I 1 d --I Cydn Pr:· k.' 
I 

I J i Sect• 
----

ti. i 
10 2 

241U 
200 

43h8 3/6 ~_..T-~. I 
4\J12 d 'na,- 2210 ICwlt.r/ P.-es.. I - ! Tim« 

.___ .•-•me &-~ ~ ~-.Clock Time I l"ime r Time l Clod lifter TilH tt 65.S ;m: Hg 

fime I I I I I L__ --- I 
Ei.AP.ORA!Oi "C ~'2.d I 

T. "C L1 .d 

' 
I I 

CABINEl T. "C ~2.ti I 
T, "C -1.2 

I 
I 

C.omp~r :Slaell "C 78 I ' 

~ctioa LiH "C 32 I I I 
' I 

'rhe~ostal "C 1-20. 3 I I I ! I i I I I I . 
I I i I I I i . 

' 
c..,.,.., ei9iles& Po.n1 "\: I I i ! .... I ' 

I ! j I 
. 

I ! I i Top !w Shelf •c I I I . : I i 

I !Sonom :'.og 5n•lf I I 
. 

I I I I I -c I • ' ' ' I 

I I::, 
I i Outler-!•·cp. 

I :1u•r-.:.>ati. 

I 
. I l 1-

1 I 2 

\,; I '.ii 

ti I 

I 
AVG. 

I 
! 



I\ c-:. ,,,, : 
\-.,J ! Rese~rch & Dc·,,·eiopn1ent iobo;-atories 

No. I 
··-I ... F.~-- ..... TEST: Pull down 10\.15 I Ol\7E: .L .-1 " ..... -

VOL7S: 220 GYC. 50Hz 62l9a I RCC~.i: t_:_ •••.•• - . 

A~ri l 95 

2 STA. 1 
I 
I CHARGE: RI341 - 165 gr 

I u::F'~r ,._ 
cc~.~P ~:- I .~:r~B!E:~~ · lJ c 

I 
I 

OVEFLOAD: 

JSOLA TOR + LRA:S : 

Ti•~ 0 

.\~ts- -
~-

'.\-.lTTS 
i- -t: ~ud- rm .... 11r~ -
-~~tor 

-<: 43 

. 
J l (}.fin 25 -
II.75 I.T; 

l2Lc; 2c;c; 

L -
(4~.!3 25.7 

244 Min 

-----------
-

R~: To: ISO . So. 

I 60 1120 -,-r 2l0 21.l. 

I l .7~-70 I.67 I.55 I .------
2l0 235 210 200 I I I 

I - I I - - - i -
-4.6 -13. -16. -17 .- : _ __j_ ... -

No. OF CUT.OUTS-- TO! ;"'L C~F Tii\:[ -~--- -

-~-:-~-~--=----=--=.~-=--I ~l-.-1-i I ---r--1-.....-----: 
i----,- --- --, -· . -

~ SU<I- r,.,_,,, .- I I I i 

' 
i I 

I I 

I r. C-. "C i --i i-1 I I r- I I I ' -4·-- I l T,- •c I ±j I I I I I I 

I 
. 

I 
i 

P.C. 
. 

+-l- I I I R---~--r I 
I ~--f--L=f- I I I I I 

' t 

I Cor-11.r .. :c•o;· :;1i-~:1 2C 
l 1 I • I I i I i ' ------ ·-·---- i i 

·- I I ! So:ar.linn r_;,,,. "'C I 

' - I -·-· I I I I Ice 1"rnr .. : . 
I ' I I ! 

Wic.rih·~; "C I i I 
I I ' • 

lid~~~ ~ I ! I 

I • 1-. -'----- I I -"j . 
I I 

I I I j 

I ~ I I I' i I I -- }-·-t - I I - f I J __ I. I I I I 
I I I .. , ' t I .. ---- I I i I I I I 

I I I . 
I -

I 



I \ •n.:/:::::t;,' / Resetuch f::. D2':eiopment iaboraiories 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TEST: . PULL DOW;-----, ':ES! 1:~. 1002 
VOL:S: 220 cYC. SO Hz ---f -~~EL ~:c. 6249 a 

QfA..q(;E: R l 3la - 167 co•"P N" fl!:___•_ . . ·-
OVSf;LOAD: --
JSOLATOR ...;- LSADS : Ro: 

r~ o I l 0 ~ IO I ~~- 60 120 2L.O 
.L'\lr'S- f 1. 75 1 l .j7 l. 72 1.70 I.67 
._.ATTS .., , ,... 

a-Ii) 
r "},-,.... .. ).) 2LO :235 210 

swa. rrn~llrt ; 

i; -c ·3 c 3t::t; 7 -L.6 -13.9 -16.6 - 4 !:..:._ L_. 
~ABINEl 1i 9(: I l~_I L.'.; --1-~~ 35 21 IO 

!,, -!: t 43 Ir· 42 I 35 21 19. 7 "+-) 

i 43 
----,_.-

I J r, -c l.3 43 I 36 i 21.5 10.7 

' Camp~,.., Sht:ll -C 43 I~ 73 I 86 89 87 I 

j so 
- j 'Stactiutt Lira~ -C I l3 54 ' L9 j 46 44 • 

THERMOSTAT -c L.3 i 41 34 -1.9 -i I -15.3 
INLET· F.VAP. -C L.3 .. ! ! -12 I -16 -18 2o .: 
Ol!TLET EVAP. 43 .16 32 I I.2 2.6 -1. 7 

TNLET COND0 c 43 60 66 70 72 I 70 
OL'TLET COND°C 43 .:;q 65 

,,._ 
63 60 0'.) 

I 
INLET CC L.3 6!. 78 S2 81 77 

I 
01.!TLET OC L.3 -:)i 62 62 61 39 
l:r- "'C 4.1 4.1 l3 L1 43 l3 

I I I 

No.2 

I DATE: APRIL 95 

f ROOU : l STA. 3 
I A!.!9!£t."T : lJ c 

To: JSO.~ 

246 • 
I. C)8 

201 

-17.2 
7 --
6.9 
7.7 i 
86 I 

• I 43.5 f 
-16.3 J 
-205 

-2.8 
70 f ' 61 I r I 
77 . 

I 60 -t 
43 

I f I cot.iPLET!ON ra~e 21.~ Min No. OF CUT-OUTS-- TOTAL OFF TIME---

I 
::ae I I I I U(l"S. ! 

I -WATTS a 

I ~·- rr•: ... !11,'-, I -r. c. -c --
~!: •c 

-

I I 
P.C. G:- -c -

T, -C. I I Co111pr~ S!:d! -C 
--_,_ 

.. Sud;nn J.iter -C 
I -

I 
In Tr:>.r re I I • 
\\"1~: .. ~ ec i 
lriGG.: :> I I 

I - ,. I "'"""--

i- I I , 

' ''"'~ ~ J 
I 

, _ _L __ I 
Tnlrc! I: -143-

llroel ol l!r-Jl'&;n; h • OC'u lu;rn:r :t 

I 



I ~· . -c::r:;,~ 
IAftJ ----

Research f:: Da-:eiopment iabora!ories 
No.3 

1 ...-~----~-------------------~~-------------~·~----~~---~~ nsr: .PULL oowrx n:sr r;~_ 1129 I DATE: APR 1 c 95 

\"'OL-:3 : 220 CYC. 50Hz KOOEL ~:c. 62!.9 a I ROOU : · 2 Sr_A ___ 2 __ _ 

I CHA.~£: Rl34 a - l 70gr CO.a.<.P N.,. f A!l9!ENT: 1,3 C -

Ova;LOAO: 
J---~---~------------------------------------------------- --------

I JSOLAl"-\)R + ~ : Ro : To : Js.> . Ntl. 

Ti~-----~~-----..___;.;;~---+--_,.. __ __, ____ .__ __ ._ __ ~---+---;±-_ ,.... _______ __ io Min 10 25 60 120 -~·.o 247 • --ars. I 1.16 i.n i.13 i.11 r.67 1.57 

'llATTS 2L6 256 2Ll 235 211 202 i---+---+--+--·-t-----t--~;--J-----
1 

I -· -

1-- i; -c 43 43 26 -4.5 -13. 7 -16.5 -17 .1 ·-----= _ ~ I 
tA'3l~E"f li --c I 43 43 t.l 35 22 11 

I ll--1i __ .,._ ... -+----'-4"""'3~_4..;;..3 ..... 1_4~ J6 I 22 10 .4 

.__ ____ ' T. -<: I 43 44 ~.1 36 . 21.4 i0.5 7. 71 I -- -- j 

'
--~'"D.llP-:";S~·r S!~ll-C j 43 57 43 87 89 88 ~7 _ _ ~ f--~,--------11 

I :'""""''" Lu.~ "C 1 i 43 50 I 54 49 47 44 4l. I i I i J 

-t ·r;'iER'M0sTAT -c • 43 I ~ 42 34 -J.9 -11 -15.2 -16.J I 

1l!-:~-L-ET_·_E_V_A_P ___ -c--1t----~4~3-1'-_-1_1_f.,_.. __ 12-----~lb..o.&...1~_~l-8-+--2-0 ___ 2+_-z_u_S-;----.-. --~-----,·~~+----+ 

f__-9:.!TLET EVAP. 43 36 33 II.I 2.6 -1.7 -2.8 
,f INf.FT C"ra!1'1°c 43 61 67 71 73 · 71 ! 71 I= Ol'TLET COND

0 c L1 60 66 66 63 61 I 62 I I 
l!NLET o_c ____ -w----+--4J __ .___64-+ __ 8_3...,._~A~1._._~8~13~-7_8__,T" __ 7-8=====~~1_-_-__ -._-+-_===:-=--=--=-:-=--~-=---= 
I OUTLET nc 43 58 63 63 62 60 61 I f 

s:.-.r- -c 43 43 43 43 43 43 43 

t I 
I cot .. '\Pi.ET!C1N T:ME 247 Mrn" 

i I 
-

No. OF CUT-OUTS--TOTAL OFF TIME--

::r~ I I ----, -

I O(PS- ' 
I ; I 

WATTS t : ; I 

I 
--------

I Sari. r~r.-.~~ .. ~a ~ 
• r. c. -c 

. 

~:: 
-

I 
•c I 

P.C. 
~ 

ec -
• -c. I 

I COPlf'r·~~~o:- S!:d! ..-; - ---
Sud;na J.ir?~ -c • --

I •H TroT "C : ' 11 w 1&..::io; -c • 
' 

lr:Go.: !) 
I 

IL. ----
- I - ! 

II- I I • J ,_ 
~ 

I 
I Li. .. _ 

-~ 
I 

THltd •: -144-



1\-.nj~ll/ Research t: D~':eiopment ioboraiories 
No.4 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

- - - I DA'rE: TEST: fL'LL DOWN TEST t:c·. 1469 APRIL 95 
VOLTS: 220 cYC. 500: K:>L'EL ~:c. 6249a I ROOU: 2 STA. 3 
CHA..qGE: R 134 a 174 gr COMPN~. --,. A!r:B!Et-"T ~ 43 c 
OVSf'LOAD: - -
JSOLATOR + LEAi:lS: Ro: To: ISO. ~o. 

Ti~ 0 Mini 10 25 60 120 240 250 • ---
.L-.rs. II. 76 I l. 77 I. 73 I. 7I 1.67 1.59 _L ___ 
1'"ATTS 246 256 21.I 235 211 203 ~--- I 
Sutt. fr•unrt 

EVAPORATOR -c 43 42 26 -4.5 -I3. 7 -16.5 -!: . }_~-~+=-- I f r. WC 43 43 41 35 2? 11 i 
6~_:-=t~~~ -CABI~TI T. ~ 43 I 43 42 I 36 22 I 10.4 f I 

' T, 
-c 43 I 44 43 ! 36 21.4. IC.S 7 .. , i 

Cnmpr~:;i..r S!1~ll •C 43 I 57 73 I s1 89 88 87 r 
~-uctiu" Lir1l' -c I 43 i 51 I 54 ! 49 I 47 !.4 49 

I 
I 

' TH£RMOSTAT -c 43 I 42 34 -1.9 I-II ,_15.7 -16.3 
INLET EVAP. -c 43 -11 '-12 l-16 -18 -2C.2 -aJ.5 I 

OU!:LET EVAP ._ 43 36 33 11. l 2.6 -1. 7 -2 .s I 
1 

INLET COND°C 43 .61 67 71 73 71 71 

' I 
OUTLET COND°C 43 I 60 66 66 63 61 62 I I 

I 43 64 78 83 83 73 78 
43 63 62 61 

. 
59 63 60 ' -~ 

l:r11~111 -c 43 43 43 L3 43 43 l3 

t I 
' COMPLH!ON nM; 25Q Min No. OF CUT-OUTS-- . - TOTAL OFF TIME 

::IC I I I - I 
.ucrs. ----. 

WATTS 

I 

i __. 
i 

' 

I 

! 

I 

l 
l J t I - ----- _._.--i---l-. ·----~ H s~:d. r'r•:."". •1t ... I i I I -

I ,~ c. ~:: 
"C 

·c I I 
, f I 
I 

P.C. ~ "C I I 

-1 
°C. I 

~·uo- S'···" oC . . ....... ~ 

n T.in'!' -C I . -fl Ice Tm 
... I 
~ I • 

\\"1L-::11: -c 
.. 

Brido~ ~ 
I 

I -
I~~--· 

-

' """--

~ 
I l I . 

I 
J f ''"'n: ~ ·--=i. I I • I ·- --

I 
--1 L.S-



I 

I \_ . .,~~11 
I Tew cbors ref I freezer 

Rl'Ol11 3 
Test f\o. 1010 

Ct'roi;rc~:orES...:: 9HK I 
Overlo.:d 

Research ,.~ Dev~~oprn2nt L~~ora!ories 

Perfo~:-,"'ance Sheet 
Cy·.:: I irig R in 

---~--i ~lalinn !, I _l r•ute Apri I . 
~ .\rr,!:uent 1\11.cid 6249a •c 43 

lhermo'.'l:c! Ranco -- ·:·1ct:: •• : Pcs. 
MID. 

I I ti5 
---l 

O:::bnrpe RI34a gr J :O"'!tr l'e:- LIQ." 4 2 ·-

95 

I Rema!'k'' Ccnpres_sor Necch~ _ _J .\·n· fcii . .\ir 
·-

oc -lS.S/6 

I 
Pr:cent Jun 8 4 

l A n•:-c~e \\ atts 2 1 i --- Cyd•:s Per Day ')I. i------- . --- ~uc1:oa CJ. 
12 4 9-37 3-36 990 710 Fr-~u::re c.o. 
8 280 t---·-

l\wt.r/ f'tisr?ii:rne l'rrss. 
ac:ual 

~;. 

1 

I 
I Clo~k 

Tia:;!! 
~ rlc;>~~d 

1 

I:unriinc . 

Time Tiiac: I I C~orl; 
I~" hr [;Oj!~~·c! 

8'-~raci~t<.'r 658nmHg !tlt>:er Tu:ie 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 

Time 

Evaporator 

I T, 

Cabi n,~t I r. 
I T, 

Cc:npru~<>r ~U<.':l 

$nctioa Li:ie 

i'i:crmoslr.t 

hop. hir.?:rst Poir.· 

Tup Eti(l !'!.e:! 

liollom r il\l ~!\elf 

Jl:ur~-

Crisper 

Jr;fe1-J:,·n:i. 

D11:ic1-!rn11. 

':il~t-Co?~:!. 

01: 11c1-r 0:111. 
-
!.~~-!~le !'.-~: ,~ .r.onf:. 

:"no1:l 

lnl et oc 

Q.Jt I et cc 

-

Rut ou1 ·-:=utin 

re -16.S -14.8 

•c 5.2 6.9 
•c 5.0 6.5 ----1 oc 5.7 7 ! I ..... --i--·-
oC 84.2 74.3 
-c 42.4 38.2 I I 
•c -17.3 2.2 I I 
oC 

•c I ! -oc I 
"C I 
orl .. I I 
'"C T-20.81

12.L. I 
O( -~7.2 18. I 

I 
I 

•r i 67 .s 44 I 
I 

"C I 60 47 I 
< r: I - -

43 43 
~c 75.7 44 
'(' 57.3 l3 

1--· 

-146-
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TWO DOOR 

Research & De·~eloprnent laboratories 
Perf ormarc~ Sheet 

REF/FREEZER CYCL :NG RL'N No.2 

~•-oam ______ I ________ t--S-•a_u_.,. _______ 2~.~--~~i-..'_'Da __ -_••~---------..---A_P_R __ IL--'9_5 _____ ___ 
Test ~o. 2214 '411del 6249a ! .1Jabieat "'C t.3 ____________________ ._,__________________ ---------------11----.....;;.-------------

~pl'HIOr E SC 9H K Tbumostat DAN FOSS~ 
Overload I Cborge RI 34a l 68g r 

MID 

kwt.r ?er Dar 4 I 2 I 9 I 6 
~-----~·------1t----......-.----------------

.h D· Cib . .Ur "'C -15.5 / 5.2 blDCll'b• Compressor Necchi I/ 4 hp -

r r---
' I 

ftertftt la 7 I 9 I % I 

25 

A~u~ge \\ar.1 I f 7 f 9 I 
---~----------~---------------------Cyc'.fl Per D!J~ -

159e I 12 
2 769 148 I 179 ! 

tit 621 1411 Kwbr/ apse4 ·-"•"9 f luaiag 
"·~ llapsK 

Tilille Time I t•me f Ciock Meter Time 

----------1t------------,,..-------· 
Sat:tica C.I. I 

-----ill---------::----------
P NS.111 r~ c 0. H 
-------~----·~---------;;;.---------I 

658 mrrHg 
Time C1 t out ;ut in ; I I AVG. 

EVAPORATOR "C -16.5 -lL..8 -r- I 

l 
~- . - i 

T, "C 5.2 6.9 I ! 
CABINEJ T, "C 5.0 6.5 

5.6 
. ' I T, -c 7 .1 

Compressor Sbell "C 85 75 

Suclioa Liae ec 43 38.S 
cc l-17.3 I I 

I I 
lhennostac -1.' I I I I . 

I I ! I hap. highest Point 9\': I I ! I I 
I ' I i . 

Tc;o !Qg Shelf •c I ' i I I l I i 
I I • I I I i I i I I I I I ' I i I i I 9ollom !gg Shelf ec I • I 

I 
~-- ... - -- -- I 

I I ' I i i 
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Performance Sheet 

-
I - TOW DOOR RFF/FREEZER CYCLING RUN 

loom 2 Slauftll J Daie ----
Test '.'to. 2014 ..... 6249a _UaJtieDt -c -
Comprn10r ESL' 9HK T1aermos1ot DA\JFOSS Coatrol Pos. 

0-erJoad I Cllarge Rl3la - :.68gr kwhr Per Da~ 4 I 

APRIL 

43 

MID 

3 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

le.orb• . Compressor Nee.cl i - : ./ l+ tp .hg. Cab. Air -c -15.5 / 
Peraat la 8 I 2 I 

I ---i .. hera• tr.ems 1 I 8 I 
I I Cycles Per Da~ 26 ~ 

I 

1400=1- l81 Sac:tioD C.I. I 
12 .:.37 

149 1219 1 
Presnre C-0. H 2 

10 
E1o.,,e4 

288 

111111•iao 1-11;.u_ 
lwhr/ Discbarge Preas- I ac..1 ·-·"9 ~ -Clock Time Time I time r Kfler Baroawte .. Time Clock Tame 658 mrnl1g 

t::;ORATOR 
( ut out

1
Cut irJ I 

-c -16.5 -14.5 
f. -c 5.2 6.9 

CAB!NEl T, -c 5 6.5 
T. •c 5.6 7 .1 

Compreuor Sbell -c sc; 7S 

Sactioc Liae "C -17.3 -12.1 

Thermos1at -c -17.2 -12.d i I I I 
j I 

hap. bil,lbesi Point ..: I I ! I i I 
I I ' 

Top ~g ~hell •c I I i I I I I i 
' I I I I I 
I 

. 
• I i I I i !lollom Ev; Shelf "C I I 

I 

i ! i I I I 
I i I 

Doi,,, 5C I I I ' I 

I ! ' Crupe:- -C-
' I 

- 20 • 71 -1 2 . 61 ' I i I : . 
lalet-t:Yap. •c I I I I ' ' I ' j Outler-~' cp. 

I 

I I ' I I I i .,. 
1-17.1-10.21 "' I I I 

I i I 

I 

~o-3 

95 

4 I 4 

c;. 2 

% I 
1 I 

AVG. 

I 
; . 
I 
j 
i 
I 

I 

I 
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Research & Dev.alopment Laboratories 
Per1ormance Sheet 

I -----------,----::------
, loom 1 Slaa... l ' I Da•• 

TO\el DOOR REF/FRDDZER 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i - APRIL 95 
Test '.\a. 203l "-•I 6LL.9a f i .t•••• l3 

CoaaplUICW ESC 9HK Tlaenaostat DA~ FOS~ j Coa1rol Pos. ~tID 

I· C1iarte I RI Jla-172 gr ; l-k-•ll_r_hr __ 0a_'! __ -t-----="--..;;._...:--6~f __ s_ 
Nee~ li -1 I l '1P ""•Cab. Air -C 5. 2 

l I 3 I 
-15.5 I 

O..Uload 

Compressor 

I 

10 1160 
2 

8 I I 1012 -· .Clock 
Time 

Iia~ I •--s 
Tim• I Time 

Clock 

Time Cl 
1.:::v APORA TCW -c 

'!. -c 
CABI~Fl T, -c 

T, -c 
Compressor Sbell -c 
Suet ioa Li11e -c 
Thermos101 .,; 

hop. highest Point ~ 

Top !w Shelf •c 
l :Jouom Zoo Snell -c 

I 

148 

I laa•i-o 
I 'ti_. f 

t OU t Cut 1 

-16.5 -14.5 

5.2 -4.5 
5.2 16.5 

5.6 7. l 

86 76 

-17.i -~ 2 .. ii 
l-17.2 -12 I 

I ! 
! i 

' 
I I 

j__ __ _ 

J------
1:.92-r---

162 
1110 l:wltr/ 

n 

I 
I i 
I I 

I i I 

i • I 

C.1. 

co. 

i I 

I i ! 
I I 
I 

I I ' 

s I 1 I 
1 I 8 I 

26 

I 
I 
I 

658 mnHg 

I AVG. 

I 

I 
! I i 

I J i I i 

I I j i 
11 Da·~ 

Cnipe: -C- I ! 1 I 

I 
I 
I 

• 

I 

• 
I 
I 

I 

j 1a1et-~•op. -c 
j Outlet·Z' op. -c 
I 

I :aier-~o>Dcl- -c 
I 

:~eiood -c 
I \licldle ~n101-C' oaci. -c 
I 

' loom ac ! 
! 

INLET ' oc o, 
j OUTLET oc o, 
I 
! 
I 
I 

I 

! 

-20.61-12.1 i 
f 

1-17.1 -10.21 
I I 

68 I 46 I 

' I 
I 

I J 61 48 ; 

I ! 
I 

43 43 i 

76 45 ! 
i I 58 44 ! . . 

I ! 

I I i 

I I I 

I I I 
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I I I I I ! I ' ' I I 
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AIJ CDIPDllTIDK 

Prototype No.1 

Te1r4>.rise test 

Perf oraance sheet 

Model 6249a 
Canpressor PO\ofer 1/4 hp - ESC9H 

Ambient • 32 c 

Thermostat position Normal 

Volts /Asnper 220 V/1.38A 

Percentage working -

Freezer air -

Cabinet mean Temp. -
Compressor Shell Temp. -
Inlet t::ond. Temp. -
Outlet Cond.Temp. -

, 
' ...... .... 

Remarks : 11 hours and 10 •1nutes is taken for 
the f 1 rst package to read -9 ·c frm -18 °c 
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AIJ CDBPDllTIDI 

Prototype No.2 

T~.rise test 
Performance sheet 

, ...... -... 

....__~--~------------------------------

Model 6249a 
--~----~---·------+-----------------~ 

C<mpressor Power 

Allb1ent 

Thermostat position 

Volts /Amper 

Percentage working 

Freezer- air 

Cabinet mean Temp. 

Compressor Shell Temp. 

Inlet Cond.Tcmp. 

Outlet Cond.Temp. 

1/4 hp - ESC9H 

32 °c 

Normal 

220 V/1.38A 

Rellarks : 11 hours and 10 n1nutes 1s taken for 
the first package to read -9 °c from -18 ~c 
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llJ CDIPDIATIDI 

Prototype No.3 

Tell).rise test 
Performance sheet 

Model 6249a 
Colpressor Power 1/ 4 hp - ESC9H 

Ambient 32•c 

Thermostat position Nonnal 

Volts /Alnper 220 V/1.38A 

Percentage working -

Freezer air -

Cabinet mean Temp. -

Compressor Shell Temp. -

Inlet: Cond.Ternp. -

O~tlet Cond.Temp. -

Rmarks : 11 hours and 11 a1nutes is taten for 

....... ... 

the first package to read -9 ·c from -18 °c 
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AIJ CDIPDIATIDI 

Prototype No.4 

. .. . ..... ... 

-·---~-----~------~-------------------

-

T~.rise test 
Performance sheet 

Model 6249a 
Compressor Power 1/ 4 hp - ESC9HIC 

Amb1ent • 32 c 

Thennostat position Normal 

Vo~ts /Nnper 220 V/1.38A 

Percentage work1ng -

Freezer a1r -

Cabinet mean Temp. -

Canpressor Shell Temp. -

Tnlet Cond.Temp. -

Outlet Cond.Temp. -

Ra.arks : 11 hours and 12 •1nutes 1s taken for 
the first package to read -9·c frOll -18°c 

-!53-
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&BJ COBPDl&TIDI 
, 

Prototype No. 1 

Froozen food storage test 
Perf ormnce Stet 

---·-

MOOel 6249a 
tanpressor Power 1/4 hp - ESC9HK 

Alllb;ent 43 "c 

Thennostat Short 

Volts /Alnper 220 V/1.12A 

Percentage working Conti nous 

• Freezer air -19 c 

Cabinet mean Temp. -18 ~c 

Compressor Sheet Temp. -84.5 ''c 

Inlet Cond.Temp. 74 °c 

Outlet Cond.Temp. 56 "c 

Rmarks : 30 K!: test 1 oad • 
After 2• hours all T811P. reached at -18 6

C. 

-!Sl-
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AIJ CDIPDIATIDN 

Prototype No.2 

-

Froozen food storage test 
Performance Sheet 

Model 6249a 
Compressor Power 1/4 hp - ESC9HK 

Ambient 43 "c 

Thermostat Short 

Volts /Amper 220 V/1.12A 

Percentage working Conti nous 

• Freezer air -19 c 

Cabinet mean Temp. -18 °c 

Compressor Sheet Temp. 84.5 °C 
, 

Inlet Cond.Temp. 74 c 

Outlet Cond.Temp. 56 ·, 

Reurks : 30 ::g test load • 
After 24 hours all Tamp. reached at -18Gc. 
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&IJ CDIPDl&TIDR 

Prototype No. 3 

Froozen food storage test 
Perf or1ance Sheet 

Model 6249a 
Compressor Power 1/4 hp - ESC9HK 

Ambient 43 "c 

Thermostat Short 

Volts /Alnper 220 V/1.12A 

Percentage working Cont1nous 

Freezer air -18.6 6
C 

Cabinet mean Temp. -19. 4 ·c 

Compressor Sheet Temp. 86. 5 °C 

Inlet Cond.Temp. 75 °C 

Outlet Cond.Temp. 57 •c 

Re11arks 30 Kg test load • 

....... .. 

After 24 hours all T911P. reached at -1s 0c. 
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i1 Prototype No.4 

I 
;1 
> 

Froozen food storage test 
Performance Sheet 

~I 
; 

ti 
i 

Model 6249a 
Compressor Power 1/4 hp - ESC9HK 

:1 Ambient 43 °c 

Thermostat Short 

1·1 Volts /Amper 220 V/1.12A 

I 
Percentage working Conti nous 

Freezer air -18.6 °C 

I I Cabinet mean Temp. -19.4 •c 

Compressor Sheet Temp. -86.5 °c 

I Inlet Cond.Temp. 75 "c 

I 
Outlet Cond.Temp. 57 °C 

I Raaarks : 30 Kg test load • 
After 24 hours all Tmp. reached at -18 "c. 

·1 
~ 

;1·· . . 
# 

' ' . i '.I· . -
' . 
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Prototype No. 1 

Freezing pover test 
Perf onnance Sheet 

Model 6249a 
Compressor Power 1/4 hp - ESC9HK 

Ambient 32 "c 

Thermostat SHORT 

Volts /Amper 220 V/1.39A 

Percentage -orking Continous 

Freezer air -
Cabinet mean Temp. -
Compressor Sheet Temp. 

0 

84 c 

In1et Cond.Temp. 74 °C 
D 

Outlet Cond.Temp. 65.5 c 

Remarks It is loaded with 3 Kg and reached from 
30°c to -18°c in 22 hours & 30 minutes. 
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AIJ CDIPDl4TIDN 

Prototype No.2 

Freezing power test 
Perf onnance Sheet 

Remarks It 1s loaded with 3 Kg and reached from 
30°c to -18°c in 22 hours & 30 minutes. 
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AIJ CDIPOIATIDN 

Prototype No.3 

Freezing power test 
Performance Sheet 

Model 6249a 
Compressor Power 1/4 hp - ESC9HK 

Ambient 32 "c 

Thermostat SHORT 

Volts /Amper 220 V/1.39A 

Percentage working Conti nous 

Freezer air -

Cabinet mean Temp. -
:> 

Compressor Sheet Temp. 85 c 

In1et Cond.T&rnp. ...r c" 
10 '"' 

Outlet Cond.Temp. 66.5 "c 

Remarks It is loaded with 3 Kg and reached from 
30°c to -18°c in 22 hours & 31 minutes. 
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AIJ CDIPDIATIDN 

Prototype No.4 

Freezing power test 
Performance Sheet 

Model 6249a 
Compressor Power i/4 hp - ESC9HK 

Ambient 32 °c 

Thermostat SHORT 

Volts /Amper 220 V/1. 39A 

Percentage wor~;ng Conti nous 

Freezer air -

Cab;net mean Temp. -

Compressor Sheet Temp. 85 °C 

Inlet Cond.Temp. 

I 
75 °C 

Outlet Cond.Temp. s1. s 'c 

Remarks It is loaded with 3 Kg and reached from 
30°c to -18'c in 22 hours & 32 minutes. 
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&BJ CDIPDl4TllR 

COMPRESSOR SELECTION 
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COMPRESSOR SELECTION FOR DIFFERENT MODELS 

The compressor selection for different model is baserj on 
available or existing compressor models in Iran;an market 
at present. The following table shows these Compressors selected. 

Note 10% additional load has been considered for Fridge 
air replacement and infiltration during the day. 

'--------·-------------- ---------------- I ------··---------• 
' Model Kcal/hr 

Requirment 

-------- --------------
6246a 99.3 

6247a 112.8 

6243a 85 

6202a 165 

G249a 180 

! 

Compressor : 
Model selected: 

• • 

Kcal/hr 
According to 

ASHRA£ 
----------------·----------------

NR52 113 

NR58/Esc7H 124/130 

NR45 as 

V75 165 

Esc9HK 184 
--------------,----------------
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ABJ CDBPDBATIDI 

TASKS 
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AIJ CDIPDIATIDI 
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TASKS 

After redes1gn testing and opti•1zation of the plan it vas found 

that the perforunce of nev refrigerat or charged v1th R134a 1s &lll05t 

5818 as R12 and results have been ach1ved and it Wa\.s satisfactory • At 

the present t1•, there is no probl• for the company for •ss 

production • But however the R&O Dept. vork hard on the fo11vo1ng lt811S 

to .ake the product1on more efficient vhich is included. 

• Reduce pcJllfer consmption 

• Decrease the charging of ref r1gerant 

• Increase the efficiency of evaporator • 

-J6::i-

•,•f·.:. ,., ...,..~; - .:. _;.., ... ~./.,.~ • ·' ~ .... \-· ·,, ... ".~ .. .I-· .·!~·· ...... r'- .,.... .... 

BOX B67. TEHRAN. ll!A-.,, CABLE· rELE < 7 i15f6 Al!l TE HP AN ~AX 9~3438 TEL 904C'.S 1? 



• 
I t~ZL;J 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1~ 

f I; 
I 
I 

AIJ CDIPDIATIDIC 

EVALUATION OF PROTOTYPE 
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&BJ CDIPDl&TIDIC 

EVALUATION OF PROTOTYPES 

Main critia for redesign 

, 
I •• .,....... .... 

The idea is that for conversion of R12 to R134a to hhve minor changes 
and in case if sane necessary changes is needed must be considered 
otherwise the production line of refrigerator & freezer would be in 
valving in many problems . 

It is clear that when the refr;gerant R12 converts to R134a the 
compressor must be designed with consideration of its physical and 
thermodynamical of new refrigerant properties.But there is no need to 
bring any change on the design of units. 

At the first step ten prototype is made ( for each model two) and 
charged with R134a without any change , of course the different amount 
of charge for each of five samples of any model. Tests have been carried 
out under standard condition and finally test result sheets checked out 
and due to some problem especially, compressor shell Temp. and energy 
consumption some changes brc,\;.ght on refrigeration cycle, in ti1is 
re~pect. 

The condenser is new designed for each of model by means of increasing 
the heat transfer area cf condenser so as it is clear in following 
tables number of legs of condenser has increased from 16 rows for R12 to 
18 rows for R134a for refrigerators.Similary for freezer and top 
freezer refrigerator the oil cooiing of the condenser has been replaced 
for the top of condemser. 
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&IJ CDIPDIATIDI ;J~-

NEW CONDENSER DIMENSIONAL SPECIFICATION 

·-r--

Condenser 6246a 6247a 6243a 6202a 6249a 

Q1 3/16- 3/16- 3/16- 1/4" 1/4" 

No of leg 1& 18 14 16+8 20+4 

Width mm 455.76 455.76 455.76 537.35 537.55 

Lenght :m1 882 882 674 1188 1188 

Volume Cm 86.1 86.1 67.4 326.7 326.7 

The test 1s carried out for different model with new condenser 
design ,under ISO standard 43 "'c 811b1ent Temp. 
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C<lpressor NR52 LAEG - ~ARING WITH NEW C().OENSER DESIGN 

tllOEL 6246a Charge R~34 

16 Rows.cond. i8 Rows Corid. 

139 gr i42 gr 
-

Average cabinet ·c -1 -1.1 

Evaporator Temp.c -13.5 -13.5 

Inlet Evap.Temp:c -18.3 -18.4 

Outlet Evap.Temp:c -17 .6 -17. 7 
-

Thermostat bulb 0c -19.8 -20.4 

Inlet Cond.Temp. 0c 86 77 

Outlet Cond.Temp:c 6 •• 5 56 

Suet ion l 1ne 0c 46.5 39.6 

Comp. shell Temp!c 101. 3 96.6 
-

Ambient 0c 43 43 

Input watt 120.9 120 

Remarks : W1th 18 rows condenser the energy -~onsumpt 1on a11d 
compressor shell T911P.decreased 
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C(J4PRESSOR NR 45 LAEG - al4PARING WITH NEW ~DENSER DESIGN 

,_ 

t«lDEL 6243a Charge R134a 

16 Row.cond. 18 Row Cond. 

125 gr 125 gr 

Average cab1nat 0c 0.9 1 

Evaporator Temp.0c -12.4 12.1 

Inlet Evap.Temp.c -19.7 -19.5 

Outlet Evap.Temp.0c -18.8 -18.5 

Thermostat bulb 0c -18.2 -18 

Inlet Cond.Temp. 0c 89.5 87 

Outlet Cond.Temp:c 64.5 60 

Suet ion 11ne <'c 41.5 38 

Comp. shell Temp.c 99.5 93 

Ambient 
0

c 99.5 43 -Input watt 110.2 108 

Raaarks : W1th 18 rovs condenser and same MOUnt of refrigerant 
charge the energy consuupt1on and compressor shell 
Te.p.1s decreased. 
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&IJ CDIPOIATIDN 

Canpressor V75 - COMPARING WITH NEW CONDENSER DESIGN 

~·----

MODEL 6202a Charge R134a 

Old.Cond. New.Cond. 

162 gr 165 gr 

Average cabinet Temp~c 3.2 3.5 

Evap. Temp. 0c -19 -19. 1 

Inlet Evap.Temp:c -20. 1 -20.3 

Outlet Evap.Ternp:c -19.2 -18 

Thermostat bulb•c -19.Z -18.4 

Inlet Cond.Temp. 0c 81 73 

Outlet Cond.Temp."c 65.2 56 

Suet ion 1 i ne 0c 47.5 41. 5 

Comp. St"rfl 11 Temp:c 98.5 84.7 

Ambient 0c 43 43 
I I Input watt 211 200 

Remarks The energy consumpt1on and compressor shell Temp. 
de~reased 1t should be mentioned that for 
old condenser the 011 cooling positioned below 
condenser and for new condenser the oil cooling 
positioned for the top of condenser. 
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AIJ CDIPDIATIDN 

Canpressor ESC9HK - COMPARING WITH NEW CONDENSER DESIGN 

K)OEL 6249a Charge R134a 

OLO.Cond. New.Cond. 

165 gr 170 gr 

Average cabinat Temp:c - -
Evap.Temp. 0 c -22.1 -21.4 

Inlet Evap.Temp~c -15.1 -14 

Outlet Evap.Temp."c -13.8 -12 

Thermostat bulb°c -21 -20 

Inlet Cond.Temp. 0 c 68.5 61.5 

Outlet Cond.Temp.c 61.2 56 

Suet ion line 0c 44.2 43.5 

Comp.shell Temp:c 96.5 89.1 

Ambient 0c 43 43 

Input watt 215.1 211 
-

Remarks · The compressor shell Temp. and energy conslll!ption is 
notable for new condenser oil cooling is positioned on the top 
of the condenser. And for old condenser the 011 cooling 
pos1t1oned for below the condenser. 
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CYCLE COMPARISON 
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AIJ CDBPDl&TION 

R12 & R134a REFRIGERATION EVALUATION & REVIEW 

Canpressor VC 52 VS NR52 
canpressor type 

vc 52 NR 52 

R12 R134a 

Evaporating pr (-23.3°c) bar 1.235 1. 167 
Condensing pressure( 54•c) bar 13.67 14.9 

Compressor capacity Kcal/hr 120 113 
Displacement em3 5.2 5.2 
Specific volume m3/kg 0.2 0.28 

Inlet capillary tube Temp. . 
55 55 c 

Specific volume 1/kg 0.642 0.731 

Input watt 136 119 
E.E.R 3.50 3. 77 
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I 
I 
I 

I~ 
I 

\~cr:i1I/ 7 ~ &BJ CDIPDllTIDN I:~ .. ~)..:.,J~ 

R12 & R134a REFRIGERATION EVALUATION 

Coolpressor type 

Canpressor ES5H NR 58 
ESM 5H NR 58 

R12 R134a 

I 
I Evapcrating Temp.(-23.3"c) bar 1.324 1. 167 

I Condensing pressure( 54°c) bar 13.67 14.90 

I 
I Compressor capacity Kcal/hr I 109 124 

I Displacement em3 I 5.1 5.8 

I Specific volume m3 /ks I 0.2 0.28 

I Inlet capillary tube Temp. ', I 55 55 c 

I Specific volume l/k~ I o.641 0.731 

t- I i 
I Input watt I 121 130 I 
I E.E.R I 3.56 3.79 I 

• ,.,, :.. • .- •• .' • / •' • • • • '. J ,:., I 
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AIJ CDIPDllTIDR . =.: -

R12 & R134a REFRIGERATION EVALUATION 

Compressor FN 43 Vs NR45 ~ Compresso~pe 
I 
I 
I 

I FN 43 I NR 45 I 
I I -i 
I R12 I R134a I 

.. -t 
Evaporating Temp.(-23.3c) bar I 1.236 I 1.168 I 
Condensing pressure( 54.c) bar I 13.6f. I 14.90 I 

I I I 
Compressor capacity Kcal/hr I 85 I 93 I 
Displacement cm3 I 4.3 I 4.5 I 
Specific volume m3 /kg I 0.2 I 0.28 I 

I --1 i 
Inlet capillary tube T~mp. • ~ SS I 55 ; c 
Specific volume l/kg I 0.641 I 0.73~ I 

Input watt I 103 I 104 u 
E. E.R I 3.2 I 3.55 I 

I 
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R12 & R134a REFRIGERJ.TI~ EVALUATION 

Canpressor V75 (R12) Vs V75 (R134a) 

Canpressor ESM9HK VS ESC9HK 

Evaporating Temp.(-23.3°c) 
Condensing pressure( 54°c) 

Compressor capacity 
D~splacement 

Specific volume 

Inlet capillary tube Temp. 
Specific volume 

Input 
E.E.R 

• • ' : I .•'' 
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bar 
bar 

Kcal/hr 
cm3 
m3/kg 

0 c 
1/kg 

watt 

'· •' .... I' 

Canpressor type 

v 75 v 75 

R12 R134a 

1.236 1.167 
1.367 14.9 

168 170 
7.4 7.5 
0.2 0.28 

55 55 
0.642 0.731 

175 160 
3.45 4.23 
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R12 & R134a TEST SHEETS EVALUAiION 

Canpressor ESM9HK Vs ESC9HK 

I Evaporating Temp.(-23.3°c) 
I Condensing pressure( 54 °c:) 

bar 
bar 

I I CO!!!pressor type 

I I 
I ESM9HK I ESC9HK 

I I 
I R12 I R134a 

I 
I 1.236 I 1. 16 7 

I 13.67 I 14.91 

-. 

I I -r----t 
I Corepresscr capacity 
I Displacement 
I Specific volume 

I Inlet capillary tube Temp. 
I Specific volume 

Kca1/hr I 190 
cm3 I 9 

m3 /kg I 0.2 

I 
cc n s~ a .., 
l/kg I o.642 

~~~~~~~~~---~-

I Input 
I E.E.R 

-i78-

watt I 210 
I 3.74 

~ •O~ I 1•,J-

~ 9 I 
I 0.28 I 
i I 
; 55 n 

I 

I 0.731 I 
f----t 
~ 192 ~ 

3.8 I 
D 
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ENERGY CONSUHPTION EVALUATION 
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AIJ COIPDIATIDN 

ENERGY CONS~PTION EVALU~TION 

. 
• It •• ... 

In this sectio~ the energy consump~ion camparing with respect to new 
des 1 gn of con1en:>fU for c.. l l new mode 1 s as it is showing in the be 1 ow 
tables . The percenta~e run has rare changes which is almost negligible. 

I 

Energy COfiSll!IPt1on R12 Ri34a Percent Run 

FN 51F 65 watt 54~ 

Model 6246 
NR 52L 66 watt 55 

M5 67.2 56 
Model 6247 

ESC7H 770 55 

Tf4AT 58 58 
Model 6243 

NR 45l 65 60 

A9HK 119 62 
Mode1 6202 

' V75 116 61 
..__ 

A9HK 122 63 
Model 6249 ----

ESC9HK 112.5 60 

Note Test prucedure is down at 5 1c for cabinet and 32 c ambi::nt 
temperature. 

--1 S\l 
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CONCLUSION 
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CONCLUSION 

The comparison of test result sheets of R134a with R12 shown that. 
The displace.11ent of R134a compressor increased by some valu9 as well as 
mass flow rate it means that the compression ratio of R134a is more 
than for R12. 

* 

* 

The discharge temperature of R134a is lower than R12 . 

The vo1Ull8tr1c refri3eratin9 effect 1s almost the same for 
both refr1ger~nt. 

* The coefficient of performance remains almost the same for 
both refrigerant. 

* 

The coolirg ~apacity of the compressor remains : 1mcst equivalent. 

Especial drier XH7 must be used for R134a as a need for high 
absorption of hurrll!idity compared with XP.5 for R12. 
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RECOMMENDATION 
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RECOMMENOHTIONS 

Out t~ the pnysica1 and t~ennodynamica1 properties of refrigerant 
HFC-134a the foilowing point must be taken into consideration, included 

Cleaness of tubes 

* ~~acuation of refrigerator circuit. 

* No hummidity in component so it is better ~o wash out 
with N2 at 10 bar , before evacuat1on and the cap of the 
must be also taken out just before necessary operation 
time recommended by the manufacturers is 10 minutes. 

* No mixing fer different type comQressor 01~. because the 
type compressor oil is not compatable with mineral oil. 

the circuit 
compressor 
The limit 

R1Z4a 

Good house keeping for XH7 drier. Because this typ~ 

seive. has got high hummidity absorption . 
cf rr.olecular 

The important point is this for repairing 
refrigerator/freezer,We need the following stations : 

Reclaim station 
Recycling 

* Reprocessing " 

to prevent from distribution of CFCs to the envirnoment 
these gases after repror,essing to make ~he exp3nses low. 

-18l-
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AIJ CDIPDIATIDN 

tlHY USE R1341J 

. . . ... ' .... 

After many years of investigation and testing, HFC 134a has emerged as 
the industry,s choice as an alternative refrigerant for CFC12.R134a has 
an ozone depletion potenti3l (CDP) factor of zero and a direct global 
warming potential (GWP) factor of 0.26 It is not flammable and has 
acceptable toxicity levels. 

Unfort•Jnately, R134a is not<' "jrop-in" replacement for R12. There are 
significant differences between R12 and R134a which should be considered 
when handling, processing, app1ying or retrofitting with R134a 

-185-
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Refrigerant R 134a 

Substitute for R12 in refrigeration engineering 
Current position 

With regard to the eco1ogica1 compatib~~~ty of c~!orof1uorocarbon 
:""e~r-~gerants thera is a fur.da.Taenta1 "1ifferer.ce i~ t~e be~a.'.~c~r ::f t~e 
hydrogen-free perhalogenated ch1orof1uorocarbc~s an~ the 
hydrogen-containing partia1ty halogenated ch:orof'~orocarbor.s.The 
fo11owing abbreviations have come into general use in c;ass~fyir.g the 
chlorofluorocarbons into individual subgroups: 

CFC chlorofluorocarbor.s, perhaloger.tec 
in the mo1ecu1e) 

~;o 

HFC hydrof1uorc=arbons f~uorocarbor.s, part~a1~y ~a~oger.atec 
(contain hydrogen as we11 as f1uor~ne ato~s ~r. t~€ ~~~ec~~e~ 

The major contrib~tion to the ozone prob1e~ co~es ~ro~ t~e :~~s. 3e:a~se 
cf the high chemica~ stat~1ity of these products they ~e:s~st -~ ~lra 

atmosphere for a ~ong period of time, and so t~eoretica~~Y t~e e~~'~e 
a!i.ounts :-e1eased car. c'.f~use ~:ito tht: stratosi)~e,.e a~c '.:ite··~e::-e 'w>'tlr. 
the ozone /oxyen ba1ane. ~ongterm persistence in t~e atmosi)~~re :o~~·e~ 
with accumulation there is a1so respo~sib1e for the hig~ greenhouse 
potential of these compounds. 

By taking a closer ~cnk at the requirements profi~e cf refr•gera~ts ~t 
can be seen that substitutes fut" perhalcgenated ch;orof~uorocarbons ~an 
come only from this ca1ss cf compound, b~t fer the reaso~s ~'.s:wssed 
above the products must be c~~Y partia~~Y ha~ogenated ,•.e. they ~~st 
contain hydrogen. The requ~rements ~rof'.~e :• :e•r~gerants co~~r~ses :~e 
fellowing points in add~~~cn to acceptab~e eco1cg•:a1 prcpe:t'es: 

non-f;amma~i~ity 
good physio1ogica: properties 
chemical and thermal stabi;ity 
appropriate physical anc thermodynamic prci)erties 

-1 8 (>-
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miscibility with 1u~ricar.t3 
industria1-sca1e prodJction 
reasonable seliing price 

From a who1£ ser~es of products invest~gated the 
narrc:.ed down so far- ~FC 134a (tetraf1uoroethane) ·as a 
R~2 because the physi,a1 and thermodynamic properties 
are very similar to those cf the two ref~~sera~ts they 
replace. 
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Thermodyna~ic properties 

Canparative refrigerating circuit ca1cu1atio~s 

Because R134a has similar physica1 and thenr:od:rnam"ic: jjrcpert~es tc R~2 
it wi11 become a substitute of major importance in refrigeration 
engineering fo11owing the withdrawa1 of some CFC rP.frigerants. 

A comparison of the thermcdy~aT.~c properties cf the t#c 
made on the basis of four main refrigerating variables: 

* 
* 
" 
* 

conpression ratio 
volumetric refrigerating effect 
compressor discharge temperatur~ 
coefficient of perfcrmar.:e ~Cc?; 

?c/Po 
qo,th 

+- ::::-._ _ 
3k 

:efr~;era::ts 

The tab1e be1cw 1ists these four variables for the fo11owing cperat~c~ 
ccnd'!tions: 

evaporationg temperature 
condensins te~?erature 
suction v'pour superheat~r.g 
liquid subcoo1~ng: 

_"II; ....... 
~n .. ,.. .. .., "' 

Figs. 1-4 show the cycie ca1cuiation in graph form. 

,.. 
"' 

~he :cmpressic~ rat~o Pc/Po 1s ~igher i~ the case of R~34a cycles, where 
as the vo1umetr~c ref~~serat~~; efect increas~~g~y a~~roa:~es ~hat cf 
R~2 as the evaporationg temperature rises. The coeff~c~ents of 
~erfor~ance. are rough1y comparab1e. 
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Tt-e .:1xnpressor discharge temperature under a11 operating co:1ditions 
inves~igated was generally somewhat lower than that ,of R12 • Whilst the 
COfl'lpressor discharge temperature in R134a cyc1es is lower, R134a can 
also n:~ observed to have a volumetric refr~geratin;. effect o:-: ave .. ase ~t: 
tc 1oi lower at ~ow evaporat~c~g teT.perat~res. · Res~:ts obtair.ec by 
·::o:r:p--esso:· :r:ar.~facturers have s~cw:-: th?t c~sadvar.tages ~n te~s cf 
er.erg}' cor:s1,;mption are not 1ike1y if the ~om;:>resscr is ada;::te:::! 
acc~r~~ng1y a~d t~e c:rc~:t :s c~t·~·:e:::!. 
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Phys~ca~ Properties ~f ~Fc-·3~a 

Che~~ca~ Fcrmu1a 

Bci~~~g Point at 

Freez~ng Point 

Cr( ti ca 1 Pressure 

Critical Volume 

Critical Density 

Density(Liquid)at 25 nc (77cF} 

~e~sity(Saturatec Va~cr) 
at Boiling Point 

Heat Capacity(Liquid) 
at 25 ·c (77 •F) 

Heat Capacity(Vapor 
a: ~o~stant Press~re) 
a~ :~ °C{77 ·:=~ ~~c ,, c:~:.~~:.z~r\:, ~~ 

, ,_ .... ,.. ""'_ .... - ,.. .,,. ..... .. ._ ..., " o...., , ~-P o~, 
•-,-·...1. • • c;.v~w• '- ~... \. •' •I 

Heat of ~apor~zatio1, a~ Bo~·:1.g 

&BJ CDIPDRITIDI . . . .... ... 

-:"A6'..E 2 

I f'\ I,. ..... ., _. \ 

.• v. _. ... """". J 

:.Jn its 

.,.. ... 
"F 
•c ..... ,-
~" 
"' oc 
I 

'P K. a l 
lb/in. abs 
m3/kg 
ft3/1b 
kg/m3 
1b/ft3 
kg/:r.3 
~b/ft3 
If,., 1,.,-:i 
••:JI •••-

ib/ft3 

0 

kj/kg.k 
or Btu/(1b} ( i) 

~ 

kj/kg.K 
or Bt;;(~b)( F} 

bar 
;;s~a 

kj/i<.5 
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,...!.:,,ef'C~ 

'"'· '"""· ""~ ~ 

--25.: 
- ~.:. 9 
-~C3.0 

-~~3.9 . ". • 
2i3.9 
4050 
588.9 
i.94XiC-3 
0.0311 
5~5.3 

32. 17 
i206 
7~.28 

5.26 
0.328 

, .. ........ 

0.352 
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&IJ COIPOl&TION 

Physica1 ?~ope:-ties of ~FC-~34a 

...... .. 

._,!:",.. ·~?~ 
;;.. ""' ·-""Tu 

--------- -------------------------------------
0 ti 

Thenna1 Conduct~v:ti· .:!: :s C (Tr:-: 
1 iGU~c' 

Vapor at 1 atm ( 1C ~ .. 3!\F'o. ...... 
v. 

v~~:~s:ty at ~s·c 
:..:G.,id 

at ~ atm (101.3 kPa ~• :.::3 ba:-; 
~o1ubi1ity of HFC-134a 

in Water at 25 °C en CF) and • at:r. 

:~:~·~:t~ of Wa~e:- ·~ 
at 25cC )77°F) 

'__!':"'""'-·?~ .... 
; •• 'OJ • ....; ""T(. 

, .. !"". • 41'\ • .., -

\ lU • • Jt'\.C' c;. 

!='!arr-11~-::!J~~:~:• ~i:r.~~S 1.1 A ... ~~ .. dtm (~~~ .. 31'?~ 
o ~- ~ . c ; 3 ba :- ) 
Auto:gn~tion 7e~perat_ra 

Ozo~e Depletion Poter.t~a~ 
~a~o~ar~on G~o~a1 Warr::'r.5 ~otent'a~ (HCWP) 

(For CFC-11,HGWP=1) 
G~o~a~ Wanning Pote~t:~~ (SW~) 

(100 yrITH.For Cc2 G~~=:~ 
T~CA I~ventory St~~~s 

0 

W/m.k 
G 

Btu/hr.tf ... 

m?a.~(c?} 

wt% 

,,.&.. ..... 
1'! ....... 

-:-o1'i::::,· At:.. ca;cs-~.-i~ :: : · -:·,;;,; ~;i~.~·., .,, 

(e:l} AE:.. CAc\:.2~tab~2 :xp~~w:-~ ... ~:r.:~y~ ;:, . :v.~-'- .,~;;:~S...;iC 

0.0824 
0.0478 

O.Ci<S 

A • 4 

..: ... 

77n ..... 

~.23 

- ,... .- .. -· ...1 ..... 
.... , .................. 1_ 

! ."";..""\.- ----- --. , uv ..... 

.. --~~~ cs~.~b'! ·:::.~.:.~ 
DuPont 5C ient ists for subs~a~;::e~ to e::~U~C ~r:c ~...: r.:. ~.::·C: . :; r.r 

~. 

substr.a~e. 

~cte:kPa ~s a~sc~~te ~~e::~~e. 

- I 9 I -

•• ". .; '~ ! ,... .... :. , .· 

"'· ~1 
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Rec/in 1340 

t.. p/p., 'i·•.th tr Ci.. 

°C kJ!m1 oc 
-25 9.51 74S 59.J 2.8 
-20 7.63 942 57.7 3.2 
-15 6.19 117£> 56.S 3.7 
-JO 5.05 1455 55.4 -4.2 

- 5 4.:7 1785 54.5 -4.9 

0 3.46 2174 53.7 5.8 

Fig. I Compression ratio 

pc.fr~ 

10 I:, 
9 

, Rcdin 13-t l , 

8 

7 

6 

, ,, 
,,' 

,,' 

, 
, , , , 

, , , , , , , , , 
I , 

R 12 

:; O - 5 - 1 :; - 1 s -n -1 :. -J: r;. °C 

h .. :· Vo!urr.cfric rdii9~•ali:1£! dfC"cf 

G •.• 
1,. ·. 
t.J !I. 

• 
' 

n:·) ' 

JJ--. -,.,., 

1.,. ~ -
-~.; 

' ' ' ' ' ' ' ' ' ' ' ' ' ' \\ 
\.~ 

··~, 
JC~~ -, \:• ,_, "'' :-..· ;___ r:, I', j" • '.._, 

' "' 

_______ • ____ 'ti!.... 

' I~ 
.. ·, · i:: -j_, 2.: -.~.~ -J~ I·'' 
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R 12 

t., p/po q,,,b tl c.._ 
oc kj'm' oc 
-25 7.78 812 62.6 2.9 

-20 ld7 1012 6Q.f. 3.3 
-15 5.27 12.SS "l9.3 3.8 

-10 4.39 1495 57.9 4.3 

- 5 3.6~ I. 1797 56.6 5.0 
0 3.11 21-t6 55.6 5.8 

F.g. J Compreuo~ discltarge temp•?;·oture 

tr. C.C 

:.~ ~ 
' I·• i 

.• 

s: 
· S - I ~ - I S · :': - 2 ~ .. J: ·t. c.r ~ 

'·-~----· ----------~ I • •,It t .--~ 

_r., C· ·· '> - 1 : · · I '· <: 
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-20 

l 
t· 
I 

L .. 

-10 

Figure 1. Pressure vs. Temperature 

0 10 

Rt34a 
-~---·~·-fl .. ·~ 

......... 

. I 

R12 

3J 40 

Figure 2. Capacity vs. Evaporating Temperature 

Rll-$a 

Rt2 I •R12 I 

~·· -······ 

L:?~ 

-15 -10 -5 0 10 

Evaporating Temperature •c 

-193-



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

"7 ~ &BJ COIPDB&TION . :~ ~- · ~,,,~!"~ 

REFRiGERANT PROPERiiES ---------------

A. Pressure/te:::perature p~ct 

B. 

0. 

E. 

F. 

:~e cross-over po~nt ~s approximate~y at 
A~~··e ~~~s ~e.~;::e;"""a.~;..;~a.~~.c ..;.--- .:.:· · . 
~s higher than that of R·~.be1cw ,it ~s ,c~e~. 

capacity curve is shown ~n figure 2 for re:ative 
capacity cf R134a vs. R12 for evaporations temperatures from 
-11,a·c to + 10 ·c .This curve is based er. + 4e,e -c 
condensing temperature The Cross-over point wi1i :::ove 
depending on the condensing temperature.The higher the 
condensing temperature, the h~g~er the cross-over po~nt. 

Figure 3 shows the comparison of so~e propert~es 
of R12.The data is taken at the standard refrigerant 
conditions of -15°C evaporating ur + 3o·c ccr.de~s~r.g. 

For the same a~c~~t cf subccc~:r.s, 
produces the greater refrigerating effect. 

Water Solubi1 ity Liquid R134a 1 ike R22. 
can absorb mu:h mere wate'." tha.:1 R~2, thercf c; " .. w~ ... ~= !::c 
less 1 H.ely for a low temperature syste:r. ...... ex~.~b~~ ...... 
capi 11ary tube blockage d..;e to ice bu~1d ~ .... 

~· 

Extensive investigat~cn and testing have been 
conducted to determine that R~~4a is com~~t~b~e wit~ a~I 
mater1a~s ~sed 1n R~34a hermat1c c0mpressors a~~ c:~~e~s'~; 
un~ts. 

•. · f. · !. • •. _,.L . :. : .. ,, .~ ... ,. · • - • , .:.. •' " ( ;,, ,, ;4' •,C,. _,.-, 'I'•"' 
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DATA 

Chemical Formu1a 

Evaporating Pressure 

Conder.sing Pressure 

- - L • •. - • • "'I.,,...'"'.:._ ___ •• _,,, __ ;:;, ..;. -J 

Sat.Liquid Density 

Latent Heat of 
I Vapourisat~on 

AIJ CDIPDIATIOI 

Figure 3 

I 

I 

bar 
Psig 

bar .. 

I at 3o·c (kg/m3) 
I at 86.F (Lbs/ft3) 

at - 15 "c (kcal/kg) 
at 5°F (BTU/Lb) 
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R12 

,..,.., ,,~,. 
""'"'~'-· " 

0,81 
11,8 

6,42 
c-, .., 

0,68:9 

~292,8 

80,7 

1092,5 
68,2 

I I 
I R134a I 
I I 
I I 
I CF3CH:?F I 
I I 
I I 
I C,63 I 

I I 9' 1 I 
I 5,€9 I 

' c~ I 
- I 

I ~' 5- ""S 1' t """I I'-

1. • gn 2 I i l I '-'t j 

I 74,3 i 

: ~ 430. s I 
I 89,2 I 

NeXT PIUH!(SJ 
left ~F .. , : !( ._ __ .............. __ 
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c. Leak iesting 

' I 
.. _ : - \-

&l,J CDIPDIATIDN 

-·.... : . .... ..I 
wt..- ·.;,-•c;;.w ::; 

t.S.~ ~,, 

for .., .. 41\ • -.:.,..> ... a 

~!.s 

. .. . ..... ... 

detact"'.o;; or 
:r.ari~~actwrer .. 

u. ~ef r~ge~~~t Chargirg: 

. . 

.. . , ... 

·-... ·--r-~ ........ -- ... ... .. ~ ... ·::t"""· ...... ... _ .... ...,, ... ,,.:. .... ,... 
-··W.• :;I. ··;;;;J 

~~~~gins ~o:.:-~~.,,a,ve:. .a~~ ~c~c!:., .:~~~c~ 

R~~ ~::·r~~~-~~ =::2 :;grcss~~e w~:~ g2ske:s ~~~ ;·~st~cs 
~~,e.~ 

we~",:_ 

~e~~s~~~c: 
C" P\O,.. : :".: .-. '>,"' .. 
..,)., ..... _ -'"" J 

_.:,. ,,.,._ ... ,...' ... . -· ----, 
Srr.&'~.! ,..;,,.._ ... 

w ••• '-' -~·~ -

.., " ..... • ..... 

.. ,...r ... .:,.,,.. -- -• . -·. ,;,,-

~~ ~:; ·:c. : ~ ... 

~~­
: \J. 

r ....... "'.'1· ~. -. ... -.. -"'"'"- -
_,..._,.... ..... ,,,..,.., 
--r- ----

0•"' 

~·:~: -<-:: ec. .... ";>''ie-,t 
"""- - -

- I,." 
.:.. --- - - _, 

:-:·~:. ~ .... ~e~ 
!"· "t "t.; - - ,.J - ... - •. - .... _.... ; ,.. C' ---,.. . _.., ___ ..... , __ 

•• .: ... t. ..... ,.. . - -\-"' ,,.., ~-... .. . -· . ~··"-"- •'- .., ..... 

.... ....... ----' 
-· .,., .. ~i....-- ~~:~a; :he ~~q~id or v~;c~~ 

=:)~~ .:r: ~~e ".:~~ ~~ ~~.:..~£, 
- -\. --.: - - ·-: -r-..,.· ~ 

....... -· .. - LI.. -
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MODELS SHEMATIC 
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Model:5Z4i5a 

' i 

528 

A ( outside area ) 

' A ( """s~de area ) 
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Model:5Z4i7 a 

I '" 7 
I r I /,--··------------;,I .... 

. • I 
I 

I 

I 
I 

I 

I 

511 

,. 
I 

EL.___ ___ __ 

A ( outside area ) 

' A ( ::,:;~de area ) 
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Mod~l: 5Z4Ja 

I 

9 
g @ 

i 

@ -~ 41 
---1 .. -. 

I 
I 

!_._____._ __ 

A ( outside are8 ) 

' ' ' A ( ir.s~::!e area J 
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R134a VAPOUR TABLES 
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Reclin 1340 

Vopour table fur the wet vapcur r.;inge 

Ttmpt· 

ran.re 

-60 
-59 

-.58 
-57 
-56 

-55 
-54 
-53 
-52 

-51 

-50 

-49 
-48 
-47 
--16 

-45 
-44 
-43 
-42 
-41 

-40 
-39 

-38 

-37 
-JG 

-35 
-34 
-33 
-32 
-31 

-30 
-29 
-2t: 
--27 

-26 

-25 

-24 
-23 
-22 

-21 

·-I q 

·-IS 
-17 

j ?rn.11rr 

p 
bar 

0.163 

0.174 

~USS 

0.197 

0.209 

C.223 

0.236 
0.251 

0.266 

0.2S.2 

0.299 

:U 16 

0.335 

C.354 

0.374 

0.396 

o-n8 
0.441 

r..-t63 

C.490 

0.516 

:.544 
~.572 

0.602 

0.6H 

C.6~6 

C.699 

0./34 
~.770 

C.~CS 

c.:m~ 

:.s~s 

:.931 
:;_97; 

1.116 

1.167 

I . .:!'.!J 
~ .274 

I - .,. 
'-~ 

I 1~;.; 

I.H'J 

1;11 

Sptcifi.: ~·:>lumc 
oi t-f 

liquid v•pour 

" . 
C.679 

C.6SO 

O.l-83 
0.f84 

C.686 
C 6S7 

0.1>88 
0.689 

C.691 

0.692 

C.693 

C.(J'J5 

•J.696 

0.697 

0.6'J9 

0.700 

0.7Cl 

C.703 

C.704 

0.706 

C.707 

0.iCS 

O.!IC 

0.71 i 

C.713 

::.719 

- "':'J") 
\... ~-

:.:-23 
C.7~5 

:.71'> 

:.7:8 
C.7J: 
0.i3i 

~.733 

C.:'3f, 

C.i.iS 

:: 7.;3 

1052.0S 

991...:1 

9J4.S2 

88~ Cl 
832.70 

78£ •. !>I 

743.51 

703.19 

'>65.·H 
630.05 

596.SS 

565.77 

536.57 
50·0}.15 

483.37 

459.14 

-136.34 

-114.S!:i 

39-t.67 

375.62 

357.66 
.H0.72 

32·1.73 

.309.63 

295.!6 

2:'\7.:; 

2h62 

2H.•~ 

t·!(d6 

lbS.;(, 

ls: 67 
ljj.1'1 • 

I ;9.2g 

I ~2.<!·1 

IV.7! 

I ~v.~F 
13'..'\ l 

J.'.J 01 

Orruiry 

of oi 
li<r~td ,.,_~, 

p p 
K_;d ~·ml 

U72 
U7J 

l.+67 

1Ab4 

1A61 

1.159 

1 A56 

1.453 
1.451 
IHl3 

l.4 .. 5 

t.H2 

l.HC 

1.437 

IA34 

U31 

l.428 

U26 

U23 
1.-1.20 

1.417 

l.414 
1.412 

1.-109 

1.406 

1.40_\ 
.. •"""" 
l.'T~"" 

1.397 

!.J9-I 

1.39 I 

!.3S~ 

1.:.s:. 
1.)S3 

us.: 
' .. .., ... .. _,,: 

1.374 

IFI 

l.36i 

J.36S 

1.362 

I_;:.') 
Jj)h 

I .. \:'>; 

I ...... <, 
1 • ' •. " .! ' 

0.950 

l.X9 

l.J/J 
u~..; 

1.201 

1.171 
1.345 

1.4.22 

i .Si::J 
1.587 

1.6:"5 
l.767 

I.S64 

1.964 

2.:69 

2.17S 

2.292 

2..tl:J ., ... ~ .. __ ,J .. 
2.66.2 

2.796 
2.935 

3.079 

J.386 

3.548 

3.716 

3.S90 
4.:-1 

4 . .2';9 

H53 
4.1>55 
·Uu-< 
::..:s: 

6.278 

6.54) 

1-. ~: (, 

7.:•J9 

•. 1 
I ,I) 1_ 

~-: :.~ 
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Endulp:- I Hw..i I 
oi of -:.i~u:i:0:i, 

b;uid vapo:.ir 
h. h. 

kjtl..i; li.Jtkg 

126.54 

127.64 

12!:.7 4 

129 85 
i3C.?6 

132.CS 

133.20 
134.3.2 
135.-tS 
130.SS 

137.72 

l3S.S6 

140.01 

14Ll6 

142.32 

HHS 
P4.64 

145.81 

146.98 

HS.16 

1.;?.34 

1SC53 

151.72 

J:'\2.91 

15-Ul 

b5.32 
;:;,·,_;,; 
JS7.74 

lti/.:'19 

11.s.~4 

17:.JC 
17 !.jl! 

172.6~' 

I;_~ . .:. 

I:-;:..! f1 

17(-.4 '\ 
I ~·". '.' j 

359.S4 233.30 

36;.4? 132.SS 
361.!3 232.39 
361.78 231 93 

362.43 231.-47 

363.C8 23 t.CO 

363.72 230.53 

364.37 230.:JS 

365.02 .229.57 

365.67 229.C9 

366.32 22S.6·~ 

36f,. 96 22S. l: 

367.61 227 60 

36S.26 2::-.1 C 
Jt.S.91 22<·.59 

369.55 221l.:".8 

3i0.2C 225.56 

371.49 2.24 51 

37 l. lJ 223. )7 

372.7S 223.4-t 
37H2 22:.s9 

374.C7 .222.35 
374.71 I 2.2:.n 

375.35 221.24 

375.99 

37<>.63 

177.27 

377.91 
}7f\.:;.~ 

3;9_1s 

3:"9.S.2 

JS·'.: . .15 

3S2 -~·4 
33.!.9i. 

38.H;j 

JS-t.23 

Jlt: .. ;.; 

219.53 

2 IS.93 
.2107 

..,.- ' _, .. ' 

21'.% 
21;_:;7 

2iC; 

114.13 
213.5: 

., ', .., .. 
- ~ ...... > 

! : ~ l ~.-} 

: : : . ·J.+ 
, ',. "'J".1 
- ~ •', •• I 

C.69S4 

C.7"C35 

D.7138 

J.7189 

0.7.14 l 

0.7343 
0_;394 

'.:.7445 

-"\ -- .--.,,./ ,, . 
0.75% 

: 76-+9 

·:.:;:: 

:::.7751 

:.7S~2 

:..7SS3 

C.7'154 

:.~:cs 

C.~~C56 

:.st-:<> 
o.s l ;7 

: s:."59 
.:: ::;.: ! : 

:.:-.: '.: 
:.~;·;! 

: -~"I! 
~.·.:,.,•.I 

:.:'" :.: 

, ,., •• "I 
.... ·111. 

:, r i ~ .. : 

.: ., '.j i 

of 

l.793:i 

1.79·:1 

1.:-s;:;s 

l.7'~6S 

t .7S-t~ 

1.7S.30 

LIS! t 
t.7793 

1.7775 r . ....,- ...... 
l .1 I)! 

1.77'4-~ 

1.7723 
1.77C7 

t.76'.ll 

l.7675 

l 71,6C 

i.;c:; 
1.76:::: 

;./bit. 

l.:""6~2 

I -- - -·' :·.) 

f ··~ .,, 
•·'·'"'· 
? .75 :,~_: 

I ~ - .. •' =··- ' 
:.: ':-· 

! -.! )~ 

: -.15._ . 
!.:"" ~~,, 

I - .. ............. 

' ' -.. 

: - ... "I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'.'..;.;:•)•~r ft.~,:c .'or !he 'lllf~I Y'3pour r~nge 

-15 
-!-! 

-13 

-:t 

-:o 
-- ·1 

... s 
~ 

- I 

- 6 

- J 

- l 
- t 

0 

2 

3 
-4 

5 
6 
7 

!! 

9 

II 

12 

IJ 
14 

17 

18 

19 

20 
21 

2Z 
23 
24 

.:; 
, 

·" 

2~ 

29 

l .!>-~2 

17!1 
1.:-:< I 

1.355 
1.9_;(; 

2.CG8 
2.:ss 

2.:71 
l.256 
2.3H 

:!.-;35 

.!.32S 
H.24 

2.713 

:.825 

2.919 
3.037 

3.H7 

3.261 

3.377 

H97 

3.620 

3.747 

3.876 

4.c~IO 

-+.Pb 

4.286 
4.430 

4.577 

4.728 

USJ 

5.371 

5.541 

5.7!6 

5.3<J4 

6.077 

6.264 

6.·i56 

6.651 
6.352 
/.:56 
7.1r,1;, 

'-~~') 

::p.:.:i!i.: ·:n'·~~ 
.,f l)f 

t;qt..;J • l?CUl 

y ... 

c.:-•t 1.n.1s 
;:_146 l l 555 
C.7 .;:l I 11.17 

0.750 1.::6.99 

0.751 102.99 

C.753 99.!7 

0.755 -J5.52 

0.757 92.03 

0.759 :~8.7C 

0.760 85.51 

0.762 
0.76-J 

0.766 

0.768 

0.770 

'J.772 
C.774 

0.776 

0.778 

0.780 

0.782 

J.734 

~.7S6 

O.iSS 

0.i90 

C.793 

0.795 

C.797 

0.799 

C.SC2 

O.SC4 
0.SC'l 
c.s-:s 
C.811 

O.SIJ 

C.S16 

C.313 
o.:u1 
0.823 

0.8L6 

0.328 

0.331 
0.llJJ 
C.)!}1, 

~1A5 

i!).53 

76.73 

7-t04 

71.47 

69.01 

66.65 

6.US 

62.21 

60.12 

5S.ll 

56.19 

54.H 
)2.56 

;o.86 

19.22 
47.6-.J 

·H..i2 

H.66 

H.25 

·!l.S9 

40.59 

J<J.33 

38.L' 
J(,_95 

JS.SJ 

H.74 

JJ.69 

32.68 

J 1.71 

j:J.77 

NS6 

:i.'IS 
:)! 13 

~7.'! 

•• .1. 
l.J ·-' 

t.J4,; 

t3::7 
I.334 

UJl 

t.J.:.> 
l.315 

1.321 

t.318 
1.315 

l.Jt:! 
l.3C9 

I.JCS 

l.3C2 

1.299 

l.295 

1.291 

I..!S? 

1.235 

1.2S2 

1.279 

1.275 
1.272 
1.269 

1.265 

1.262 

t.25!! 

1.255 

1.251 
l.24S 

1.244 

l.241 

1.237 
1.233 
! . .DC 

1.126 

1.222 
I 269 

I.lb 
1.21 I 

1.107 
l.1C4 
l.2CC 
I. I 'II, 

1.1?2 

oi 

p 
~} 

-'. __ .. __ , 

).F,54 

S.915 
9.jJ-

q :-10 

10.:s4 

li:A69 

lC.366 

11.17.J 

11.615 

12.1.ZS 

12.574 

U.033 

13.505 
13.991 

HA91 

15.CCS 
15.533 

16.076 

16.63-4 

17.207 

17.797 

18.-.J02 

l'J.C24 
I 'J.61>J 

~C.319 

2C.992 

21.634 

21.39.J 

2j.12.! 

23.370 

24.637 

25A25 
26.233 
27.C61 

27 'Jl2 

.!S./34 

29.678 

30.596 

J 1536 

32.501 
H.-1?0 
3.+;::s 
_;;_H; 
,1,_ r, II 
.. 20l --· 

oi 
:~u1J 

h. 

<J.k~ 

131.57 

!S!.S6 
1S.J.i6 

1~5.46 

IS6.76 

l ~S.C7 

189.JS 
190.7J 

191.02 

193.J-t 

19-.J.66 

195.99 

197.33 

19S.66 

2CC.OO 
201.3.J 

2C2.6? 

2\.'!4.C4 

205.39 

2C6.7-t 

208.10 
2C9A6 
21C.83 
212.2:: 

213.Si 
114.94 
21 ,,_32 

217./0 

219.C8 

22:.46 

12 I.SS 

223.24 
~2H>-t 

217.H 

223.84 

BC.25 

'J 1.65 
:jJ,07 

13-1-IS 
.'..\5.'iJ 
! :-_;i 

;JS.75 
~,·~ '., 

'~""""" ,,. 
kJ:k~ 

3SS.5'.' 

38'1.' 8 
):i'J.:<J 

39C.4C 

3?1.-:JI 

39! 62 

392.21 

392.32 
.)93.-11 

394.01 

39-f.62 

395.21 
395.~~ 

3%.39 

3%.98 

}97.56 

398.:..; 

39S.i·2 

399.JC 

399.87 

4CC.H 

..;c1.c1 

4CL58 
4C2.14 

4CJ.SI 

-ICLll:> 

4C4.e;l 

4C5A6 

1~6-~: 

4C6.54 

-1~7.61 

-ICS.l-1 

4:8.66 

4:?.19 

4G9.70 

410.12 

-.JIC.73 

H 1.24 

-111.74 

4 ! ~.'-I 
-1I1.:·-1 . 

J fl .? I 

' P.~;t .,i 
I 
. v;;:'t)f1. JC "."·n 

I I 2:6.25 , 

·t 

1:-u; 

., ..... .., "'."· 
-'-'-·' J 

1·::1.1~ 

:cc.;; 
199.Sl 

199 :1, 
19S.31 

197.56 

196.3C 
1%.CJ 
195 . .!l. 
194.-.J!I 

193.70 

!92.91 
1r;,2_J: 

191..i! 

19~.51 

1~9.b'I 

!SS.:!:' 
IS8.C) 

137.22 

1~6.JS 

185 .. H 

lSH9 i 
183 :n 
IS.!.?7 

IS2.IO 

181.23 

;S0.35 

179..J& 

li'8.56 

177.66 

1;r,_;1, 

115.S.J 
l:'-.J.91 
l/.\.?9 
17; t;i 

.;_'1~61 

:.'?: I 

;:.9HO 

.;.<J-4:·9 

;_95,_:9 
;j_').)53 

::.J1..'.:S 

:.9657 
-:.9::6 

J.9755 
.::.9'1:4 

L.9353 

:U9C2 

C.'l95! 

1.::-19 

i .:C97 

1.:1-h. 

I.CI?:> 

l.C243 

i .J.!'Jl . "''• ...... , .. .,,J-.v 

1.:Jss 

t.:436 

I .... .;)..; 

! :532 
L :;s: 
1.:1,2s 

I :676 

1.::24 

!.'.: :-:-1 

1.:s I? 

l.:S67 

1.;911 

t.:?f I 

l.ICC9 
1.10!6 

1.11r3 

I.I J:C 

I W7 
1.11 I 

I.I.!'. I 

I.I u 
I.I J~ .. 

1.:-.:;;.,: 

1.73.~2 

L"Ji5 

1.7 J<:.i 
1.n:1 

IJ2'l.f 

1.1:~1 

I./ 2S·J 
1..:-2; 4 

1:;~6~ 

1.721,i 

i.7155 

i .7250 

1.7.!H 

1.7227 

1:-122 
1.7217 

1.7 21! 

1.7207 

l.72C2 
171'17 
1.71')3 

1.71 SS 

!.7'!79 

1.717') 

L"!7! 

1.7167 

1.:- Ji} 

1.7i;9 

! .7155 
1.;-1 SI 

1.71-17 

I 71H 
i. '140 

I 136 

1..~u2 

1.7115 
UL!l 
1.7119 
I 71l5 
l.l 112 
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Rec/in 134a 

Vcpo.:r ta!>le hr the wet vapour range 

r~rw..: 

"C 

30 

31 

32 

33 

34 

35 

j6 

37 

38 
39 

40 
41 
42 

43 
44 

45 

46 
47 

54 

55 
56 
57 
58 

59 

6'j 

65 

M 
67 

68 
69 

71 

!'!. 
n 
i'·t 

hr 

7 698 

7922 

8.15J 

8.384 

8.622 

8.865 

9.113 

9.367 

9.626 

9.S90 

10.160 

10.-H5 

IC.716 

11 .. :c2 

11.29-; 

11592 

11.896 

12.2:'.:5 

12.521 

12.843 

13.171 

13.846 

i.J. I c; 3 

14.5-17 

i5 . .U-1 

15.6-IS ' 

16.:1~ 

lb.Ht 

16.Sll 

17.213 

17.612 
!S.C \8 
18.~1;.j 

IS.S'J4 
l(J_j_;} 

19.781 

2C . .?31J 
1C.t,99 

2i 17::' 

~ J.(,49 

n.1.i7 
211.,1\ 

1.1. ! .i: 

Spn::.fic volumt 

ol ,,f 
liquid 'l?'_?ur 

.. y 

C.S42 16.5.:! 

C.S44 25.76 

0.s-J7 25 . .J2 
C.SSQ 24.30 

0.853 23.61 

0.856 

0.859 

C.862 

0.865 

0.868 

O.S71 

CLS75 

0.878 

OJI~) 

C.SS5 

C.888 

0.892 

0.395 

0.899 

0. 'Y.l3 

C.9C7 

O.<>!O 

C.914 

C.918 

0.922 

C.9JI 

C.935 

:.9-19 

C.9.q 

C.9:'-t 

C.9.)_; 

i::.ct9! 

C.'i97 

1.::.:; 
1.-::..? 
I :":Ir, 

I . '' 

22.94 

22.29 

21.66 

.:!1.C5 

20.46 

19.89 

19.34 

18 . .)0 

18.28 

17.7S 

17.29 

16.82 

16.35 

15.91 

15.47 

IS.CS 

!4.6.! 

H .. !S 
IJ.S6 

13 . .;9 

1'1"' 

12.7 :' 

12.-11 

12.:9 
l l.7f. 

11.H 

i I.I} 

I :.s:; 
1:.s.; 
1::.2:. 

9.<?:­

v: 
9.-1: 

9.1~ 

8.92 

I' I~ 

"·''' 
8.~ I 

DM_<11y 

oi of 
Iiq~·d ... ~, 

p p 
itg. I kg,·.,.> 

l.i88 37.7C4 

I.I S4 38.815 

I.ISO 39.974 

1.176 -41.152 

I.I 72 42.360 

1.16$ 

1.164 

1.160 

1.156 

1.152 

H.598 

H.S67 

46.169 

47.503 

-48.871 

oi 
!iqu11.! 

h. 

kJ k~ 

241.61 

.H3.J4 

244.48 

2-45.92 

247.36 

248.81 

250.26 

25!.72 

253.18 

254.6-4 

1.147 

1.1-43 

1.139 

1.1.35 
!.130 

50.273 256.) J 

1.126 

1.121 
1.117 

1.112 

l.ICS 

1.1:3 

l.:9S 

t.:94 

1.:~? 

i.:s4 

1 .~7<) 

I.:; 4 

1.:09 

1.:6-1 

1.:s<1 

I .:s-1 

1.:-19 

I : ~3 

l .::7 
1.:: I 
I.~! 5 
1.::-1 
I. ;.~3 

: '>47 

: .'Ni 

:.'i ·s 

5i.711 257.85 

53. 186 259.05 

5-4.698 260.53 

56.2-49 262.02 

57.839 263.50 

59.471 ' 265.CC 

61.1 H 266.5: 

62.S61 268.C;:; 

64.612 269.S I 

66.430 

68.1SS 

7C.J!l9 

72.1-4-1 

7-4.151 

s: ;:; 
~2 .. --u 
~i;.:_;9 

g;-..i: i 

S9.~.• I 

9-1 ;:5 

9:".))"' 

I :3 :·12 

l:'>.'J90 

1 :s '1/ 7 

11 ~ ·:»: 

' ., ' ,, ,( 
I·-'.'• - ' 

271.J2 

11.:_5.; 

177. 1..; 

27S.69 

1s:.2-1 

.!S ! .s: 
28} _ _;-

2$4.4-. 

2Sfi.5} 

2s,; 12 

.;"'i.7"~ 

:cl! .j; 

212.91> 

29.;_59 

2%.2.; 

297.9-: 
1??.)7 

J:: 1.25 

j:f1 .. ..,1:'' 

:·<'.!' 
:.·•.: I~ 9. ::', 

-20S-

oi 
.-ipour 

b" 

i<j:ki; 

413.7! 

.JH.2C 

.;14.68 

415.15 

415.62 

416.C8 

416.5-4 

-417'.CO 

-417.45 

417.89 

418.33 

418.77 

.J!9.20 

419.62 

410.0-4 

420.45 

420.85 

421.25 
421.64 

422.03 

-422.-41 
-422.78 
-413.15 

.;1J.85 

42-1.35 

-I :5.16 

425.76 
-'26.:5 

-+21 •. j) 
--~1,_;9 

.;.:r,.s-1 

-12:".Jj 

-11:.s3 
-127.:'3 
.!~".'11 

I Hutoi 1 I ; 
1 ,..1;'0nz.1u •n l 

I : 
1 kJ"·~ I 

I 172.11 I 

171.16 

17~.20 

169.23 

16S.26 

167.27 

166.2~ 

I 

of 

liquid 

i.H}! 

1.1-17~ 

1.1524 

1.157'1 

1.1617 

1.166-4 

1.1710 

165.2S ' 1.1756 

l6L!7 l.l3C2 

163.25 1.IS-19 

162.23 

!61.!9 

16i:. H 
15?.:9 

158.:2 

156.9-4 

155.86 

15-1.76 

1'.i3.65 

!52.52 

151.39 

149.:S 

J.+7.90 

i 15.51 
lH.29 

1-!3 :5 
Pl.SC 

1-1::.53 

139.2 ~ 
l.~7.-;">_; 

~ .'"··.,. 

I 35 ,:;) 

l 33.SS 

I .'..~.-I') 

I 3 t.:i 
1.:(1.6} 

1.~S.17 

126.67 

1.'~ i; 
I ?.' .:.··! 

LJS95 

I.!9H 
J.1'187 

1.2033 
1..:!C7'J 

1.2125 

1.2l :'I 

l.1217 

1.1263 

1.23C9 

1.2355 

1.2-t:I 
l.2.f-17 

1.249.1• 

1.253? 

I.:63~ 

1.2678 

I .,-~ .. ·-' ; 

l.2ff' 

l.1Sf.i~ 

I :'-11 1 

I.,,.,_ .... ))., 
!.~::; 

U·>2 
f __ ;:'}t) 

~ • "''-f .... 
I ·'-. -' 

1 •••. ,• ··'"'".J 
1."~ =-~ I I~~}!) i.;.n-

1 ,1 f'·'.I· ; .: , , • ?· 1 
I r 1 ' .. - ~ 

I 

~ 

vir"'" 
s 

kJ.l..; K 

I :"t::s 
1.7105 

1.71 :1 
i .7CSS 

l .i C'lS 

1.7C~2 

I 7GS<J 

1.7:85 

1.:·:~2 

!.7Ci9 

1.7'.::"5 

1.:-:::2 

Li.:b9 

1.7~ 65 

1.7:62 

1.7058 

1.7C55 

l.7C5: 
l.7r:~7 

1.7CH 

1.7:.;: 

1.7:36 

1.7C2S 

,., ,.:· ..... ..; 

1 _,. ... , 
I.• ·.·w l 

I.~ i~~­

lo'JS 1 

1.6'--h 

J.('9jl 

1.f,').;.; 

1.1:'';: 
J .u';;.~ 

: ·"·'' . .,." 
i J,'J I·' 

i f. '·-·· 
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~-'-,.,_.,.,~ rc::=::.I~· for t!-e wei va:>our range 

T:~·r:­

r .. :i;-c 

-~ 
i: 

78 

Ti 

~o 

31 

S! 

SJ 

~5 

86 
67 
s~ 

39 

9~ 

<;I 

92 
93 

9.J 

95 

96 
97 

% 
"J9 

iuO 
IC1 

IC i.IS 

p 
bu 

13.CJ:> I 
2~.li3 

2-t.:-C4 
25.2-15 
25.194 

26.353 
26.921 

27.-J99 

28.~S7 

lS.685 

29.291 
29.91~ 

3'l5J9 
31.177 

31.827 

3.HS7 

33.159 
J3.341 
)4.5)5 

35.241 

35.958 

36.683 

37.429 

)8.18) 
38.949 

j'J..'2!! 

.J0.~20 

40.640 

:5pttiii.: vu!-.i~ 
.>! ,,f 

~~1ci np<'ur 

i.:.i3~ 

!.CH 

t.~51 

I .\;59 
1.%3 

l.C76 

1.CS6 
1.095 

1.105 

1.116 

i.127 

1.09 

1.15! 

!.165 

l.179 

1.194 

1.211 
1.230 
1.250 

1.272 

1.298 
1.327 
I.JU 
IAC5 

U61 

I.SH 
i.741 
l.970 

" 

7.53 

7-31 
7.IO 

6.90 

ft.69 

6.50 

6.30 

6.11 
5.92 

5.74 

5.51) 

5.JS 

-'" ~--v 

S.OJ 
U6 

4.68 

4.51 
4.34 

4.17 
4.00 

3.83 

J.65 

3.47 
3.17 

).06 

2.30 
2.37 

1.97 

0rri~;,~-

oi of 
~ v1yc-:.r 

p p 
'.i~I l..,;:m' 

:). 965 !.>Z.S4C 
0.958 ! 36.7-l-'. 

~.951 HC.i9; 

C.9H ~.J~.:·JI 

0.937 H?.375 

0.929 l 5).~·1! 
C.921 153.672 

0.913 t63.625 

0.9C5 16S.8C3 
~.896 t 7 4.125 

0.887 17?.915 

0.878 13S.9CO 

0.869 1S!.:!C9 
C.S59 198.l!fcl 

0.848 2C5. 959 

0.837 113.499 

0.826 .!21566 

0.813 230.246 
0.300 239.649 

0.7% 249.924 

0.771 

0.753 

0.734 
0 712 
0.685 

C.648 

0.574 
0.3CS 

261.274 

273.999 

2S8.566 

JCS.774 

327.219 

357.~99 

U2.387 

5C7.:>CO 

-206-

1iqurd 
h. 

kj;\.~ 

3 i: 68 
3t3Aq 

31 S.3 l 
J 17.16 

319 . .:J 

320.93 
321.86 

326.Sl 

.HS.84 

330.91 
.HJ.CJ 

:35.19 
337.-tC 
33'J.6S 

342.CZ 

34.J.J4 
346.95 

349.57 
352.31 

355.:!0 

358.lS 

361.62 

365.)2 

369.60 

3S4.56 

392.27 

j Hc1rol I 
l · 1rov.irio'.ln r 

••pour I I 
h. r I 

:.11k~ · itJ:ks l 
I I 

-t2VI 1 117.~3 

-t2S.7S I 115.29 
423.S.Z I I! 3.51 

-lZS.84 ! II 1.68 

~28.8~ · I IC?.80 

·HS.~! r 1C7.S7 

:~::~! I :~~::~ 
HS.SJ I 101.72 i 

-118.37 I 99.5J 

428.17 I 97.26 
427.?J 94.90 

4.!7.63 
427.29 
H6.S8 

-H6AO 
425.85 

425.21 

H4.46 

423.59 

422.55 
421.32 
.uq_32 

·H7.95 

415A6 

411.79 

392.27 

92.H 

89.88 

87.20 

84.38 

Sl.41 

78.26 

74.89 

71.28 

67.36 

63.C4 
58.20 
52.62 

'45.87 

Jt>.38 

18.70 
C.00 

Enuop:r 

1.3536 

1.3586 

1.3637 

i.3688 

1.3739 

1.3791 

1.3844 

1.3898 

1.3952 
1.4007 

1A063 

U120 

1.4173 
l.4237 

1.4298 

1A361 

l.4425 
l.H92 
1.4561 
1.4633 

1.4709 

1.4790 
1.4878 

1A975 

l.5087 

l.J228 
1.54~1 

1.5687 

1.6897 

1.6883 

1.6878 
1.6863 

1.6857 

1.6846 

1.683..J 
t.6S21 

1.6808 

1.6794 

l.6n8 
1.6762 

1.67-45 
1.6726 

1.6706 

1.6684 

1.6661 

1.6635 
1.66C6 

1.6574 

1.6539 

1.6498 

1.6450 

J.6393 
1.6319 

1.6215 
1.5981 

1.5687 



I 
I t~33if 

I 
I 
I 
I 
I 
I 
I 
I TUBING CONDENSOR TABLES 

I 
I -

·~·. 

I 
I 
I 
I 
I 
I~ 

j 

1~ 

I 
aox 9667, TEH~AN, lllAN CABLE TELEX 111P& A~J. TEHllAN, fA)( 9CHH ;EL 90401S·l9 



' ~ I 

~ .. .. 
•• 
'• 
'• 
'• 1, 
11 

'• 
'• 
I 
I 

A 

B 

N. 

v 

KS 

A 

8 

N. 

v 

KS 

N. 

V (cm') 

KS (Kcalih 'Cl 

COl'-.OE"1SAT0PI IN TIJBO .: e .s.;·5 mm_ 

3 nr· OD TUBING CONDENSERS 

'llUME~O '!1:81 
= NUMBfR CF ~EGS 

VOLUME fNTEPNO 
= INTERNAL VOLUME 

RESA TERMICA 
= RATING 

A . -------'----

' 

,., ... ... 
• 

'._~I 
'__! 

ii: '-76 --
Serie 51·51-476 Seri.es 

I 
r~s-,.s-,-~-11~-5,-.5-,-~-1&~-s1-.s-1-~-1&~-s-1.-s1-~-1&~-s-1-s-,-~-7&~-s-1--s1-... -1,~-5-,.-s1-~-1-,~-5,-.5-,-... -11~-s-1-~-, ... -n~~s,--s-,-~-11-ll 

06 08 10 12 14 16 18 20 22 24 

'1.40DELLO MODEL 

572.50 572.50 572.50 572.50 572.50 572.50 572.50 572.50 572.50 57250 

267 369 47t 572 674 775 876 979 1079 1!79 

6 8 1 i) f 2 14 i 6 t 8 20 22 24 

36.56 47.76 58.94 70.12 81.30 92.-19 103.67 114.85 125.-18 137.22 

3.25 4 20 5.10 6_Js 1 oo ;-_90 8.85 9.80 10.75 • • .70 

Serie 55-51·476 Series 

'AOOELLO -..ooEL 

55-Si-476 55-Sl..&76 SS.51..&76 55-51-.&76 55-51~76 55-51-.176 55-51·.&76 55-51-476 55·51..476 35·5f ..J7t: I 

___ o_s _____ o_s _____ 1_0 ______ 12 ______ 1_4 ______ 's ______ 1_s __ ~ __ 2_0 ______ 2_2 __ ~~j 

510 510 610 510 510 510 610 610 510 :)TO 

267 369 471 572 614 :'75 3i6 979 1079 : 179 

6 8 10 12 14 11; 18 20 22 24 

38.54 50 38 s2.22 7J.06 a5.90 37.74 109.se 121.42 --13_3_.'-_6-~•s ,5~ 3.45 -1.45 5.45 6.45 7.45 8.50 9.50 10.50 ·- 1 I .55 

I modellt ::Ii condensatori su fondo 911110 Jono quelli di normale ;l'~duz•one. ~Ii alrri 0011ono ""''' forn1ti su ,,. 
el111111 oe1 clienr1. 

Yellow underllMd condensers 1r1 of standard production. fhe 01h1rs may be supplied on Customers reciuest. 
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I 
I CONDENSATORI IN TUBO : e 4.76 mm. 

3/16'' OD ruolNG CONDENSERS 

I A 

I I -, 
NUMERO TUBI 

N = NUMBER OF LEGS 

I VOLUME INTERNO ... V (cm') = IN!ERNAL VOLUME 
... ... 
-, 

I RESA TERMICA I •• 
KS (Kcal/h ·c1 I 

= RATING 
I ! 

I 
~L~ . 

_ _! 

; ; ... ~6 

I Serie 40-51-476 Series 
MODELLO • MODEL 

I .t0-51..C76 .C0-51..C71 ·~5t..C71 .t0-51..C71 .t0-51..C71 .t0-51..C76 .C0-51..C71 .t0-51..C75 .C0-51..C71 .t0-51..C71 

06 08 10 12 " 16 18 20 22 2A 

I A 466 466 466 466 466 466 466 466 466 4li6 

I B 267 369 471 572 674 775 876 97'9 t079 1179 

N. 6 8 10 12 14 16 18 20 22 24 

I v J0.91 4U.20 49.49 58.78 68.07 77.35 86.66 95.95 105.24 1K54 

KS 2.60 3.40 4.15 4.95 

I 
5.70 6.50 7.25 8.00 8.80 9.55 

I Serie 45·51·476 Series 

I 
MOOELLO . MODEL 

•S.5f..C76 .&5·51-476 .C5-5l...C76 .C5-51..C7& •S·Sf-476 .C5-Sf...C76 U-51..C7& 45·51-476 .C5·5f-47& 45·51-4'."& 

I 
06 08 10 12 14 16 18 20 22 24 

---
A 515.50 515,50 515.50 515,50 515.50 515.50 515,50 515.50 515.50 515.50 

I B 267 369 471 572 674 775 876 979 1079 1179 

I 
N. 6 8 !O t2 14 16 18 20 22 24 

v 33.51 43.67 53.82 63.98 74.14 84.30 94,46 104.62 114.78 124.94 

I KS 2.!>0 3,1:; t..GO 5.45 6.25 7.10 7.95 8.80 9.65 iO.jO 

I mod•lll di conden111ori 1u fondo <:l'l~llo 1ono Quelli di normele produr1on1. gli 1ltrl oosso~ 1111r1 fornltl su rl· 

I chrestl d11 chenr1 

Yellow underlined c:ondensert ''' of 1t1nd1•d produc:fi )n. T'1e orhert ""By be suoolotd on Customers' •eo:::.illt. 
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, 

A 

B 

N. 

v 

KS 

A 

B 

I N. 

I 
v 

KS 

I 
I 

N. = 

V (cm') = 

KS (Kcc.lih"CI = 

Serie 51-51-635 

St-St.QS St-St-GS 

06 08 

572 572 

267 369 

6 8 

79.46 103.77 -
3.35 4.30 

Serie 55-51-635 

55-51.oNS S~St-435 

06 08 

5:2 512 

267 369 

6 8 

83.98 109.79 

3,55 4.60 

CONDE~SA TOAi IN Tl.!90 . • e 6.JS mm. 

t, 4·· C1 TUBING CONDENSERS 

A 

r 
NUMEP.0 TUBI 
NUMBER OF LEGS 

VOLUME INTERNO "' lNTEflNAL V•)LUME "' "' 
RESA TERMICA • 
RATING 

-R-
___!. 

I~ 5.35 --
Series 

MOD ELLO . MODEL 

st.st.at St·St-135 51-51-135 51-51-135 51·5t-835 51-5t.Q5 51·51-t35 

10 12 " 16 18 20 22 

572 572 572 572 572 572 572 

471 572 674 775 876 979 1079 

10 12 14 16 18 2<t 22 

128.07 152.38 176.67 200.97 225.26 249.57 273.87 

5.25 6.20 7.20 8.15 9.10 10.05 11.00 

Series 

MODEL LO ~ MODEL 

55-St.f35 55-5f.e35 55-51-635 55-51-635 55-51-635 55-5! 935 55-51-GS 

10 12 14 16 18 21) l2 

612 612 512 61Z 012 512 612 

471 572 674 775 876 979 1079 

10 12 14 16 18 20 22 

135.59 161,40 187.22 213.01 238.83 264.64 290.43 

5.60 6.60 7.65 8.70 9.70 10.75 11,75 

51-Sf.QS 

2• 

572 

1179 

24 

298.18 

12.00 

SS-51-635 

24 

512 

1179 

2' 

31 R.25 

12.80 

I modelll di condenNforl su fondo gi1llo sono ~uelll di normal• prot1uz1one. gll al!rt ;:ionono !!Htrt forntfl su rt-
chlttfa d11 cllentl. 

Yellow underlined condensers art of 1f1nd1rd production. The others ""'Y be supplied on Cus:omers' requHt. 
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-I 
I CONOENSATORI IN TUBO -:: e 6.35 mm. 

1,'4·· OD TUBING CONDENSERS 

I A 

I I 

N. NU'.AEAO "''.JBI = lllUMBEA OF LEGS 

I 
i 

VOLUME INTERNO 
I 

V (cm') 
fll I 

= INTERNAL VOLUME 
.., . 
... i -. 

I 
RESA TE~MICA ·1 KS (KcaL'h"C) = RATIN!" i 

t 
...m...; 

I --1. 
:,= 6.35 

I Serie 40·51-635 Series 

MOD ELLO • MODEL 

I tO-St-135 C0-51-135 t0-51-635 cn.5t-635 t0-51-4i35 C0-51-63!. •0-5,.li35 •o 51-635 •0-51-635 •0.51-135 

06 08 10 12 14 16 18 20 22 24 

I A 468 468 468 468 468 468 468 468 468 4~8 

I B 267 369 471 572 674 775 876 979 1079 1179 

N. 6 8 10 12 14 16 18 20 22 24 

I v 67,34 87.61 107,83 128.07 148.32 168.56 188.82 209 06 229.29 249.55 

KS 2.70 3.50 4.30 5.10 5.85 6,65 7.40 8.20 8.95 g 75 

I 
I Serie 45-51-635 Series 

I 
MOD ELLO • MODEL 

'5·51-635 '5·51135 •S.51-635 •S.51-635 •S.St-635 '5-51-635 •S.51-6U •5·51-635 •5·51·63S AS.51·135 

06 08 10 12 14 16 18 20 22 24 

I 
A 518 518 518 518 518 518 ~18 518 5'!8 518 

I B 267 369 471 572 674 775 876 919 1079 1179 

N. 6 8 10 12 14 16 18 20 22 24 

I v 73,15 95.33 117.50 139.69 161.88 184.07 206.26 '28.45 250.64 272.82 

I 
KS 3,00 3.85 4,70 5.60 6,45 1,30 8.15 9.05 9.90 10.75 

I modelh di condensatori tu fondo 911110 aono quelll d1 norm111 produz•one. gll 1lrri ponono 1111r1 fornirl su rt-

I 
c:hi1111 d•• c:llenfi. 

Yellow underllned c:ondenHrt ere of 1t1nd1rd produc:flon. ·,ht oth1r1 mey be suppl ltd on Cuttomer1' reouut. 
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- -50 HZ MODEL COMPARISON CHARJ 

~ooL·c cAPAc.,.;1~~-j' -~~-;.~. -· I ~-cOOL'G CAPACITY -.;.;~ E.E.R. RECO~Dl 
R- l

2 
MODE;!.! ~Kcal I BTIJ)/llrl I, '(!WA TI1 f-(8~~ .Hr>_ j R· l:J.ca MODEL <K<al ':Tl Jllllr (WA TI1 <BTU/W .Hr> 

1 
MODEL 

' . I I vs 24 LAEG 43 I 17t 78 2.2 I 
. \ s 2-4 AJG I 48 I 191 -+ 82- -~- -~-~ ·--~ vs 211 LAEG : 55 I 2'18 --ao __ -- 2.~ 1. VS 28 L~ 

vs 28 AJG 1 56 / 222 _j_ ___ es __ _1 _____ ~~----J ~~;:: ~~' I 
5512

_'
8 I 80 _J_ z.

7 
vs 30 LAEG 

_____________ ] _____ __ j . _____ /vs 36 LAEG / n 12ea L 93 I 3.07 ! vs 36 LAEG 

VS 36 AJG 

YC .a5 AJG 
Vl. 45 AJG 

VC 52 .'1G I 

\'L 5:' AJG 

VC 62 A.JC 
V 62 KEG 

75 I 298 I gg ; 3.0 ! NR 45 LAEG ! 93 I 389 I 104 ; 3.55 I NR 45 ,LA£G 

. I02 I 405 - -t---;-;;- r -;;·-·1 NR 52 LAEG I .113 I 449 . t-:-· -; rn -~- NR 52-L-AF; -· . 
101 I 401 j 118 3.4 . · ' 

i I I 

120 I 476 
120 I 476 

! 136 I 3.5 
I 

I 
I NR 58 LAEG 124 I 492 

l 
136 I J.4 

- -- -- - ----- - - ~ -- - ----··· ------- - ··--·-----
I 

3.8 
3.7 

NR 62 l..'\EG 

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

134 I 53".l 

-, -· 

---- -r-
3.79 

I I 

J NR 58 LAEG I 

···- --- ··-. - - __ _i 

--·--~· --- ·-· 

130 

-- __ j_ __ 
I 

1'32 4.03 NR 62 l.·\ n-; 
., 

I 
I I ·--· .. -- --· - ·----

137 I 544 . 144 

138 I 548 ----j-1411 

I I ' v 6 
.• .L..., I 

180 ,. --------

9 LAEG I 147 I 585 ' I V69LAE~ I 
VC 75 AJG 
V 75 KEG 

168 I 667 
168 I 667 187 I 

I 

I 

L I - _ ...... _. 

3.7 
3.8 

VI 5 LAEG 

v 80 

l 167 I 663 

--- -- - ...i____ 
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R134a, SOHz1#LBP Application . 
I I 

I ~HRAE • Performance -ClCOMAf ~ Per10fmance 

I Capacity Pov.er consumption Capaci!y 

ISerios M-1 
Displace- Motor leompressor Refrigerant 011 We1~hl Evaporattnc lt?mp. ( t: ) £vaporaline lt'!mp. ( ~) fvaporalin.c temp. ( 'C) 

Typf" Cooling Con1rol Charge -- -~--

ment ·30 ·C'S 23.3 ·20 -· ,_. 
cc cc kg( It>) -CIVIi 11eav11 lie.VII kcaVll -

4.8 -VS24l 2.42 RSIR N c 200 39 43 54 
( I0.6) 

~~·-
-·---- - - - -

SB 
vs lVS28l 2.84 nsm N 200 ( 1 ;> R) 48 SS 67 

-- ,._ 
c; H 

VS36l. 158 RSIR N i c ?00 ( I" HI - 67 72 88 

I - i ' -

I 
I ~ ~. 

NR45l 4.50 nsm N I c 21C i(IRIJ SCJ 84 93 114 

-- ---· .. - ··-- >----- --- --
I 

P. c, 

NR NRS2l S.20 I HSIJl N c 210 ( Iii I) 1!> 101 113 IJS 

---- ------ ··----·· - -··- ·-- - . - - ·---
HH 

~22 RSIR 
N c 210 ( I 'J ~) 87 I?? IJ4 163 

--t---
i IOl L V7Sl 7.46 i RSIR I F, 0 I c 390 ( n c.> 110 1~2 167 204 

I I ·-

I) Perforn,•nce data were obtained under 230V/5011z running c0tu11:1on. 

2) The High Efficiency models • RSCR • can t>e also available ""''" 1··~rrnanen1 run capac11or 

3} P~'r.ller•nt Control : C (Capillary tube) 

4) Volta&e range . l!!7V·-264V 

Test Conditions 
A<:;HRAF t:! COMM 

Compressor Coollng 

Condensing temperahnP C,4 4 \ ( I llJ I 1 •,•, l I 1 l t "I ) 

Gas superheated 10 ](l \ ('l(J"I I I.' \ ('lO "I) 
I N c Natura• Convection 

liquid subcooied 10 31 7 'I'.: I qn •1 1 ','>l (1]1'1) 

~---- --- r·--- - ~ -. I!> . 10 ·JO ·25 l3.J 20 ·IS . 10 ·JO 2S 10 · I) · 10 --· --------1iuv,, 1ic1Vh w w w w w w hclVh llCaVll •CAl/11 ilaVh laVh 

73 94 - 76 78 83 92 100 - Jl 43 59 76 

- - ·-- ··-- ·-·· --- - - r-- -
92 120 78 80 116 95 104 39 S4 75 97 

-
115 146 - 89 IJJ 100 112 125 - S4 72 93 119 

146 189 87 100 104 114 IC'6 143 49 bl 90 117 149 

- -- -- -- --- ·-··-· - - -
173 no 98 112 "' 1?8 146 164 61 82 108 140 179 

-·-·- -- -
... t 161 

-
109 ?67 108 1?8 131 190 69 ')CJ 131 166 ll!i 

2fi2 334 127 150 l!'.7 17? 1193 224 87 123 162 212 269 

Notes 
1) Capac11y Conversion 

lkcal/h = 3.97 Ulu/h 

lkcal/h .. l. 16 wau 
2) E.E.R(Btu/Wh) ,,. Capacily (kcal/ti) ,, 3.97 

J) n~l1n 

w;cn 

Motor 1npu1(wan) 

nf'c,1!>l1rr1c" S1a1t lnduc11on nun 

fle!>1!Jr,111r.e Start Capac1to1 nun 

l 
I 

I 
I 

I 
I 

I 
I 
I 

I 

I ~ ~ O.t Cootm1 
LfonCool•n1 

Ambient tem1le.ah11t' :l7 :'' ( '!O 'I) l~ ' 

------------------··· ··------- -----

(90'f) I TI Tl E I PERFORMANCE DATA 1' 

~ owe. NO. I l"ER - HF5A 

.J I :' 



iii -

~ (TEXAS INSTRUMENT) 

330 t<FB YV - S2 

• PTC Starter 

ex) P 6R8 M C I ea) ~M 

' T. T LE.11ternal Ter~lnatlons 
(Male Quick Connects) 

Denotes Contact Capacity 

Designate Oise. Operating Temp. 
and Tolerance 

~~f~·-
----1 1----

- -[ T. LStarUng type 

Tolerance of 
the resistance( .t 20"°"') 

Normlnaf reslstance(6.I otuns) 

- PTC Starter 
Three tligit lfeater Code 

Basic Name of Thermal Motor Protector 

-- VS24lAEG VS28LACO VSl6LA[0 ---- -~ 

TYflE 111M111srn 41MWlNFU 4lMl49NfH 
(f'drl Nu} ( JCOOJO IC>) (JCOOJUIA) (J(.;OOJUIA) ----------

0 OPEN lEMP. ( '~ ) IJS -f 10 
- i 

120 .. IO 
- !I 

120 ·t 10 
- i -

CLOSE TEMP. ( t:) 61±9 61!9 6119 

L ULTIMATE TRIP CURREN I( A) 0.8-1.Z O.!JS-1.2 0.!JS-1.2 

' CURRENT(A) J.S 4.J 4.3 
p -SHORT FIRST TRIP TIMC(SEC) 10±5 1015 10!5 

TIME --
Rf. covrnv 11ME < sc c > MIN. SCI MIN. SO MIN. SO 

p TYPE P220MC P220MC P220MC 
i.-. (Pan No~-----· - .< 2~0014~~-> - _(2COOl4~~ ( 2COO 146Al__ 

T RESISTANCE Al 1!> \.: ( U) ll~20% 22 :! 20% 2l!20% 

IC -
Maa. VOL lACE(Vrms) JOO JOO 300 

. -- --- ·--------- ----- --------
Maa. CURRCNl(Arms) 1 1 1 

- -

-213-

- .. . - . \.=-

NH4SLAEC NR!'t2LAEC NR62LAEC V7!'>1.ACO 
------- -----·--4TMlfif,lffll 4fM?llNf'U 4TM20!'tRrB 4lM216l.fO 

(JCOU:SU ltt) ( JCUO]() IG) (3C00404l) (J<;OOlOlf) - . 
lJO 'IO 110 ·t 10 130 -f 10 110 f 10 

- !I - !t - ~ - ~ - ------
6119 61:t 9 61:t9 6119 

- -
1.1-1.44 1.57-1.90 1.6-2.0 1.62-2.0 

4.92 7.47 6.46 9.09 - -
10±5 1015 10±5 IOiS 

---- --
MIN. !tO MIN. !>O MIN. SO MIN. !JO 

P220MC PJJOMC PlJOMC PUOMC 
J1-~Q0111~~L- i2C00]~6CL_ ( 2C00146C) ( 2COO I •6U} . 

22~ 20% 33.1200/o JJ :t 200"' 41!20% 

JOO 355 355 400 
--·-------

____ ., ___ 
1 6 6 5 

TITLE 

DWO. NO. 

ELECTRICAL PARTS 

ELE- IS•O 
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