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INTRODUCTION

This 1s the final report of extended work for conversion of domestic
refrigerator to phase out CFC-12 and its replacement by HFC-134a under
UNIDC - ARJ contractor.

After redesigning of the models, and the necessary changes in the
refrigeration circuit fcr all five models, twenty prototypes (four for
each model) were made ancd the final! testing was done on them according
to the IS0 7371 , In this report all activities which vere made for new
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 UNIDD expectation. Many guidarce put forward by UNIDC, were <o
helpful that further research work cculd be accomplished without
difficulty . Accuracy of calculations and methods has resulted in a new
model which is more efficient than before, causing saving of energy and

keepirny setier Temperaiure.
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BACK GROUND OF PROJECT IN COMPANY

Because of bad effect of CFCs on the envirrnoment anc ecsclogical system
which has been reported by authorities, and emphasizes that without any
doubt that due to the chlorine which the CFCs compounds posses the ozone
layer is being damaged.

Since 199D that the I.R. of Iran signed the montreal oprotocoi, 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
enviroument 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 R134a. Meanwhile members
of R&D Dept. participated in different seminars and educational courses,
which had been held by the uriversities, 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
aim of finding out a suitable refrigerant system which 1is compatable
with the present refrigerator/freezer units . In close cooperation with
the manufacturers Arj has asked them for new compressors which operate
on non-CFCs . since 1994 we have received many compressor from differsnt
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 1in 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, finalizing 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.
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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
refrigerator /freezer models, which includes redesign and <alculacion,
test performance , finalizing test results and optimizing the plan, for
making mass producticn possible. The details specifications for each
model are included in this report.
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ACTIVITIES

The following jobs were done wo int-ccuce the 12w refrigerant. HFC-R134a
during this project.

a) Determination of constant "C".

b) Redesign and calculation for new Ri134a.

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 analysis.

h) CFC-12 and HFC-R134a refrigeration compariscn 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
constant is figure obtained practically by

C T - H/R where
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progress report. The cabinet

the below formulae:

Electrical power int
element in watt

roduce to the

Hot room Temp.in ‘k

Inside cabinet Temp.

in

t1-ta

Difference Temp.inok

Cabinet constant "C”

-—-—-ﬂ—-F—-—-
<«
e

he seve safs saen sele same sage smes safe pen e oy

in w/k

h—J-—-L—-—d-——d

Hence 1t carries high accuracy and is a factor showing tihe quality of
insulation of the refrigerator. The cabinet constat muitiplied by the
area of body gives a total heat transmission load, which can be used for

Calculating the compressor power

= C* DT where C= UtAJ
Transmission load in W{K

= Cabinet Constant 1n°w/f<

DT = Difference Temp. in k .
Heat transfer coefficient in w/mzK
Total area of the body in m?
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b) Redesign & caiculation

For each of five models, the redesign and calculation have
been completed. it sheuid be pcinted out that the main criteria
for redesign it the nes design for condenser : for each
model by mesns of increasing the heat trasnfer area of condenser
and by the aim of this t) decrease compressor shell temperature and
optimize energy ccnsumption.

¢) Selection of component
Canacity of Compressor

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

1- Transmission load.
2- Production load

Determination of condenser

Knowing the "KS" value of the condenser wnhich is given by the formulae
Qc x 1.25
Ks = =——-m—mmmm where
QC = Cooling capacity of compressor in Kcal/hr
DT = Difference Temp. of Freon and ambient in °c
We can decide for suitable tube inside diameter . As it has been

selected 3/16" fcr refrigerators and 1/4" for freezer also top ireezer -
rafrigerator, similarly considering the width of the cabin a suitable

I I I i i I I
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width fcr the condenser is taken into consideration. Now bty refering to
the catalouge of condenser manufacturer having the diameter and "K§”
value, suitable condenser is selected.

Capacity of capillary

It depead on the condensation Temp. (ie 55 e ) and mass flow ra:e oY
rafrigerant which 1is given by compressor manufacturar, from Moliar
diagram at evaporationg Temp. (ie - 23.3°c ) and absulate pressure the
value of liquid and vapour obtained :; therefore the capacity can )2
cetermined as follow .

Va = mass flow rate kg/hr vapour
1000
i3 /Kg x ——— = L/Min
60
Now tc find out the length of capillary tube using the formuiae
2 2.5 -0.5
Vad - 2.35 /p -1 sa st

wWhere
13212

Va

P
i

Capillary capacity in L/Min.

Condensation pressure Kg/Cm2 at 55 ¢ from vapour table is known
Capillary internal diameter selected 0.79%mm
Length of capillary tube in 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 :

LN e

Q = U s A*DT
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Q = Cooling capacitv of evaporator is known, because it is
equivalent to the colling capacity of compressor for hermatic
compressor in Kcal/br

<
U = Overall conductarce factor 4.7 w/m2 K for aluminiume.

A = Surface area of evaporator in m to be selected. .
d) Making prototypes

Totaly twenty prototypes is 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

A1)l tests are accomplished according to ISO 7371

Test Procedure

A1 tests are dcniz according to ISO 7371 and are per....ned at ambient of
43 'c , 32 c and 18 c as following:

Energy consumption test

freezing power test

Temperature rise test

The other tests ar: the pull down, the cycling, the continous run and
the ice freeze test.

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

. . c e . PR - P
0.y . D O LIL TR TR St .o A

LR ALYV ERIATI YT VIV TS ST LGSR DR N BRI ST A VA ¥ U E T AV LIS T2 LA A i




R

[T

- 00

()

ARJ CORPORATION .. (.=

-~

are acheived. At this stage all temparature parameters are to be reccrd.
Soon after this test the ice freeze test follows . In t1is test all the
ice trays are filled with water at 10 ¢ where all this water changes
into ice, ( and the time interval is recorded,) The final test -r thess2
series is the cycling test where the ‘hermostat by trail and errcr put
in such position that we acheive +5 in refrigerator compartment section
and -12° in freezer compartment. The percentage running t-me which
creats the above mentioned characters is also recorded.

Pull Down Test

This test is performed in 43 ¢ ambient . Before the start of the test
the door of the ref-igerator are opened, and we wait for at least 24
hours when the Temp. of all parts of the refrigerator become same as
the ambient now the door is closed and the electrical energy suplied
then record the time after which the mean temperature of the
refrigerator food liner reachs to 5°c . The three temperature Y1 ,T72,T3
each of them showing 1/3 height of refrigerator compartment shculd lay
between 0 to 10°c . This test shows the strength of the refrigerator
capacity of the unit.

This test is done in an atmosphere of 32 ‘c. The frezezer section must be
loaded according to ISO Standard and the unit has been cool down to the
standard conditions.The energy used in 24 hours to keep this conaition
study is the energy mentioned in the test report.

Temperature rise test

This test is especially designed for freezer and is performed at 32 ‘¢
The freezer which has been brought to steady state condition 1is Tlett
without any electrical power and the time is noted for the warmest test
package to reach -9 °c.
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Storage Test

This test is dcne at 43 ¢ the freezer 1is first brought to the cold
condition and the full load at -18c is introduced. - The freezer should
bring this load orce &gain to -18 ¢ with in 24 hours.

Freezing Power Test

This test is done at 32 ¢. It is expected that at least 2.5 Kg of ‘lean
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 which is at 32 c . The freezer should be able to cool
down the freezing load to -18 ¢ with in 24 hours.

f) Optimization of circiut & components

In this respect, the optimization of the charging of refrigeration
system is done. For this purpose the refrigeration circuit .charged with
different 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.
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g) Evaluation of prototypes and analysis

It is a complete chapter which has disscusion about this nmatter refer to
Page no 166

h) CFC-12 & HFC-R134a refrigeration comparison & review

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

i) Trial tests production

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

Vacuum pump

Charging station

Leak detector

Brazing unit

Thermos controllers and thermometers
Hot rooms

LR S R Y

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

According to the work plan Arj Co. 1is going to produce numbers of
refrigerator and freezer as trial production.

-11-
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j) Training of production staff

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

k) Instalation of the evacuation & charging System and leak detector .

The evacuation and charging system has already installed in the
refrigeration production line and according to the work plan Arj Co. is
ready to produce new production R134a for any model.

-12-
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PROTOTYPE SPECIFICATION
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PROTOTYPES SPECIFICATIONS
COMPRESSR SPECIFICALTON

FOR MODEL. 6246 a
OO OOOO

Compresscr |Model| Capacity |Displ. |Volt/freq.{Over load|Re'ay|Motor|Comp.
Protector type {Cooling

NR 52
Gold star 113 kcal/hr|5.2cc (220v/50Hz |Exteranal] PTC |RSIR N
1/6 hp LAEG

FOR MODEL 6247 a
OO0

Compressor [(Model{ Capacity ([Displ.{Volt/freq.{Over load|Relay|Motor|Comp.
Protector type |Cooling

Gold Star |NR58 |124 Kcal/hr|5.8 cc|220 V/50HZ| External] PTC | RSIR
Necchil/6hp|{LAEG {130 " " |7 cc " " " "

Ix

For Model 6243 a
O OO

Coapressor [Model {Capacity |Displ.}Volt/freq.|Over load|Relay{MotorjComp.
Frotector type |[Cocling

GOLD STAR |NR 45|85Kcal/hr|4.50cc!220v/50Hz |External | PTC | PSRI N
1/8 hp LAEG

-14-
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FOR MODEL 6202 a

Coapressor |Model| Capacity |Displ. [Volt/freq. |Over load]Relay|¥otor|Comp.
Protector type i(boling
L3

1/4 bp LAEG

3uld star |V 75 !167 Kcal/hr|7.46 cc|220V/50Hs | External}(PTC |RSIR | oC

FOR MODEL 6249 a

Compressor [Model | Capacity |Displ.]Volt/freq.|Over load{Relay}Motor|Comp.
protecto type |Cooling

Necchi Esc9Hk {184 Kcal/hr|9.07cc{220v/50Hz | Externsii¥TC |RSIR oc
1/4 hp

Wi - 00001 = 15 +1 {4 WHOs
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CCACENSER SPECTFICATIONS

FOR MODEL 6246 a
10,8 20.6.¢.8,¢ -0

-

7200

* L4

Condenser

Yyre

No.of leg
Dia.

Wide

Length

Volume

= 3/16"

static wired

18 -3/16"

455. 76mm

882 mm

86.1 cm3

FOR MODEL 6247a
PPN

Condenser

Type

No.of leg
Dia.

Wide

Length

Volume

= 3/16"

static wired

18 - 3/16"

455, 76mm

882 o

86.1 cm3

FOR MODEL 62432
CIODIPEDEDEIKDHEY

o’ -

o\

U
”~

Condenser

Type

No.of leg
Dia.

Wide

Length

Volume

= 3/167

static wired

14-3/16"

455, 76mm

674

67.4

FOR MODEL 6202a
OEBEICICDEIEID

Condenser

Type

No.of leg
Dia.

Wide

Length

]

Vclume

= 1/4 "

static wired

1648-1/4 ~

537.35mm

1188mm

326.7Tcm3

FOR MODEL 6249A
CHOMEPEIEIC D

Condenser

Type

No.of leg
Dia.

Wide

Lergth

Volume

= 1/4 "

static wired

20+4-1/4 °

£37.35mm

1188mm

326.7cm3

BC 1 A6AT TEMRAN IRAMN S50 ¢
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l Vel
' FOR MODFL 6246A
OO
l Capillary Type Length Dryer Thernésta’:. type
l Q=0C.79n | tube 3658mm | XH7-7.5gr| BANCO | Kk60-PL076
. FOR MODEL 6247a
OO0
l Capillary Type Length Dryer |Thermostat typ=
. Q= 0.79ma tube 3658am | XH7-7.5gr| RANCO K60-P1076
FOR MODEL 6243a
' OO0
Capillary Type Length Dryer |[Thermostat type
' Q= 0.7%9n tube 3658mm XH7-7.5gr| RANCO k60-A076
l FOR MODEL 6202a
OO0
' Capillary Type Length Dryer |Thermostat type
l Q= 0.79m tube 3048am | XH7.10gr | RANCO | K50-P1397
FOR MODEL 6249a
OO OO0
l Capillary Type Length Dryer |Thersmostat type
' Q= 0.79%a tube 3048am | XH7-10gr RANCO K59P4908
.é
' -17-
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FOR MODEL 6246a
OO0 -
Evapcrator Tyre Wide Length |Thickness Volume
+
Alkan Roll bond 308an 1315am 1.5mm 210-X10Cm3
FOR MODEL 6247a
OO0
Evaporator Type Wide Length |[Thickness Volume
+ 3
Alkan Roil bond 358.7mm 1315am 1.5mm 234-X10cm
FOR MODEL 6243a
OO OOOOO
Evaporator Type Wide Length |Thickness Volume
+
C.G.A Roll bond 257 1194.7am 1.5am {170-X10Cm3
FOR MODEL 6202a
KPP CICICH K355
Evaporator Type Wide Length |Thickness Volume
+
Q=1/4" Tube - 1200ca 0.71mm 550 Ca3
FOR MODEL 6249a
OO
Evaporator Type Wide Length |Thickness Volume
Tube - +
Alkan Roll bond 127mm 1281.1mm 1.59m 150-210Cm3
-18-
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CALCULATION AND EQUIPMENT SELECTION FOR MODEL 6246a

TRANSMISSION LOAD

Ux Azx [T

Qt
c UsxA Cabinat constant "C~

Datermination of the cabinat constant "C~

Conditiors :

* The refrigerator is standing in the air conditicned room

N ooat (ta)

* Inztallation of electrical heater of (P} inside the
refrigerator cabinat for getting inside temperature {(t?!}

* The difference (t1-ta) shou™d be between 15 tc 20 ¢
Cabinat constant C : C = ——————v
{(ti-ta)
C= 21/ 15 = 1.43
9
The pract .ai cveral’ hezt transfer coefficient (¥) can be founa
trom C as follow :
. 2
c units for C in W/K and A inm
A effective heat transmission area
Simple derivaticn fcr seperate cabinat constant of freezer
cempartment and refrigeratcr compartment ( cco'ing compartment

enclosing celler compartment ; can be fcu-d as fcllcwe

c1

K * A1
€2 = Kt A2

A1 : effective heat transfer a2rea of two stars freezer compatment.

-20-
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: effective heat transfer area of cooling comartment enclosing
celler compartment

Calculatin of transmission heat

Qt1

Qt2

Afo

Afo

Afi

Aro

Ari

Ari

Qt Qt1 + Qt2

Qtt = C* = DT1

Transmission heat relative tc twc stirs free-er compartiment

Transmission heat relative to cceling compariment enclcsing
celler compartment.

Tt = ta - ti
T2 = ta - ti2
til = -127¢
ti2 = +5°%

ta = + 43°%

Outside area of the freezer compartrent

2
“-

2A3e+A1+42A2e = 10904 cm

Inside arez of *Ye freezer compartment
o]

C{28xE2.5)+4(46x52,E3+728x48) = 7142 om

Cutside are2 of the refrigerator compartment
e

-

2(61x93)+2(56x93)+(61x56)= 25178 cm
inside area of the refrigerator compartment

2(52.5x8G6)+2(46x89)+(52.5x46)= 19942 cm

AN
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Am = /Ai * A5
Amf = 10904x7143 =0.8825 m i
Amr = 25178x19948 = 2,241 m2
A = 0.8825+42.241 = 3.1235m ‘
u = 1.43/3.1235:(.4578 w/mz"k
Qtr = YT Az OT

Qtr = 0.4578X2x2.241x38

Qtr = 38.98 watt
Qtf = 0,4573x0.8825x55
Qtf = 22,22 watt
Gt = $1.20 watt

PROCUCTION LCAT

Qpd = fQpr+f0pf+2Q1F+£Q1k
Where
TERER
Qpr = Heat remcved from products above freezing point.
Qpr = WxCp s D7
-22.
- e ‘,n v 3 A ;- e,

|
L ELIWE BN SN I O VO B S| -SSR Lh - . L LY. el

»

-




[T

l z

N

2
v
L4

ARJ CORPORATION .. C. o/

Specific heat

3.14

2.68

3.77

3.81

4,18

3.76

\LF”aJiEZZE)rl/
i No.! Product |
é_—;‘é Meat é
§ 2 § Butler i
§ 3 E Vegetab]e;
; 4 E Fruit é
; 5 E Water g
é 6 é Milk g

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

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

S ; 28 §

2 w0 f

4 § 20 §

5 20

2 : 20 é

2 10
K3

Qpr3 = 4x3.77(20-10) = 150.8 ~

Qpr4

Qpr5 = 2x4(2C-10)=80

5x3.81(20-10)= 190.5

Qpré = 2x3.76(10-5)=37.6

Qpr = 847 Kj

For the Freezer part of Refrigerzicr

Qpf =W s Cp * D7

where
b232

Qpf

Heat removed from products to freezer product from intial

temnerature to freezing point

Thawad 'L

LAALC

-23-
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Weight Kg | Initial Temp. ¢ | Final Temp.c
] 1

10

10

10
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| Product! Weight! Inlet Temp.! Freezing Point!  Cp L
E E E E E befor freezings after freezingi
L Fisn L o2kg ! t0e o228 | 3.8 ki/kg ki .72 hi/kg k!
Meat | 2kgl 28c | 05 c | %14kifka'ki  1.67 hike!
ym e ——— jm————— V—mm— - P —————— e et e : ________________ !

Qpf1 = 2x3.18 [10-(-2.25))=77.91 K]

Qpf2 = 2X3.14{28-(-0.5)]}=178.98 ”

Qpf = 256.89 Kj

Qf = w x hi

where
rExxx

Q1f = Heat removed to freezer procut .

QIfi = 2x1.72(-2.25-(-12)=33.54 KJ

Q1f2 = 2x1.67{-0.5-(-12)]1=38.41 kJ

QIf = QIf1+Q1f2 kj

GIf = T71.95 ij

Q1f = Heat reomved to freeze product

QIf = W x hi

hi = Latent heat per ¥j/kg

hit = 235 kj/kg Fish

hi2 - 228 " Meat

QIf = QIf1 + QIf2

Qif = 926 Kj

Qlk = Heat reomved of 1 kg water far ice making

T TLmQ e,

from 10 ¢ to -1z ¢

~24-
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Cp
Qlkt =
Qlk1 =
Qlks =

Qik2 =

hi =
Q1k2 =
Q1k3 =

Q1k3 =

Cp =
Q1k3 =

Qlk

Qlk =

Qlk

Therefore

zQpd

2Qpd

: Qc

Qc

> " R FrY DL R PRI - . 2
s

ARJ CORPORATION .. C©

1 kg
4.18 Kkj/kg k
1x41.8 (10-0)
41.8 kg
Feat reomved to freezer water
W % ni
1 kg
336 lLatent heat of fussion
336 kj
Heat removed from freeze water to - 12 ¢ Evap.Temp.
W xCo* DT,
I kg
2.09 kj/kg k
1x2.09 x 12 = 25.08 kj
Qlk1 + Q1k2 + Q1k3
41.8 + 336 + 25.08

402.88 kjJ

the total production load will be

847+256.89+71.95+926 402,78

2504.72 »;

2504,72 /16x3600 = 0.04348 kw

Qt + Qpd

61.44 + 43.48 = 104.92 watt
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ARJ CORPORATION - C&. -/

-

for air charging load ( door opening ) 10 & is taken

Qa = 104.92 * 0.1 = 10.49 watt

So cooling capacity will be :

Qcc

Qt + Qpd + Qa

Qcc 115.91 watt

CONDENSER S POWER DEVERMINATION

We know that
S (k cal/h)x1.25
KS = ~~——rmmmrermm e
or
Where
b2+ 234
Ks z Coefficent of transmissicn
S = Compressor cooling capacity
DT = The difference temperature of feron and embinet temperature

Operational! condition

a) Ks

115.41 x 0.8605 x 1.25/55-43 = 10.34 Kcal/h

b) Ks

115.41 x 0.8605 x 1.25/55-32

5.30 Kcal/r

According to the static wired condenser, series 40-51-476

The suitable condensor dimensions is taken ( see page 203

No of legs : 18
2 The wide of the condenser : 466 mm
The jength of the condensor : 876 mm

-26-
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CAPILLARY’S CAPACITY DETERMINATION

Accoraing to the molier diagrame for Ri3d4a at an evaporation
temperatire of -23.3°% and absolute pressure of 1.167 the
specifice volume would be as follow (see page 203)

Tiguid = .730% L/kg

vVapour = 0.171 m3/kg

So we know that

2 2.5 - 0.5
va = 2.3% p-1%a * L

P = 14.90 concdensation pressure at 55 ¢ (see page 205)
Assuming mass flow rate 3.19 Kg/h cf R1322
a = 0.79 mm cagillary inside diameter mm

L Capillary length

va = 3.19 x 0.168 x 1000/60 = 9.09% L/min
So, applies the above formuia

2 2.5 -0.5
8.12 = 2.35 14.9 - 1x0.79 = L

4. 54 meter

-
1

Oue to experience it should be 3 to 4 meter. However this value
should be confirmed by adequate laboratrory tests.

et T an AN RAM T i Pl 4 S e AR
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EVAPORATOR'S DETERMINATION

We know that for Hermatic compressor

Qcc = Q ev
Where
ZXXEX
Qcc = Ccoling cagacity of compressor
Qev = " " evaporator
We have
Qcc =4 *x A = DT
Qce = 99.31  Kcal/hr

Therefere 99.31 = U = A = QT

2.
Coefficient of he2% transmissicn of evaporator » / m -

}
Surface area of evaporator m

>
"

-
|

= Differerce temperature betwee:: the evaporator and
compartment k

Q

1/4 = 1/Fo + x/k +1/Fi

Fo = Fi convection coefficient of ingide % outside surface body.

Fo = Fi = 9.37 w/m™ k

X 1.5mm evaporator Thickness

Zl
k 209.4 w/m &

B8y applying the above formola

1/U 1/9.37 + 1.5/209.4 + 1/9.37

"o

U 4.7 w/m'k

Cae

Therefore the evaporator surface will be :

s

92.31

A x 4.7 [(-23.3-(-12)]

A 2

1.869 m
~78-
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l Research & Cevelopmant Lasoratories
\ 'E Periormanca Stz o
' Re -igerator (10 cu.ft) Centinous Run at 220 ¥ Ne-l
Feon 2 | Statica 4 | | Fate h
. Tes: ..:. 1021 Mesdel] 6246a Amhent
Com:-~s:or NR 52 LAEG Thermosia: Ranco Coc:rul Pes.
Overl-:4 - | Chorge R 1342 142 gr Swhe tes Lay 0
l ‘Remar<..: Campressor Gold Star - 1/6 hp dvp. Cou Air
RS - — — ] Percent lun ' %
' Avercge Watts
i Cycies Per Doy
l - Section cL
9 2 _1_9_:1 2% 2137 Presyure co.
7 671 1897 |24 [—
l -] Blerred ooy Paaning Kwhr :x:-l: ﬁa. Dcrzr Pros
Clock | Time | Tua® | Tige Meter Teve Borosacter
. Time 1 AVS.
Evaporator «c }-13.9 ) | :
l T «c | 0.3 r
Cazinet | T, « | -C.2
l T. « | 0.3 :
r‘I-C_o:upw:rm Sueil < 98.GQ
Saclion Liae *«c |39.6 ]
l Ttermosiet C |-20.4
Evop. bighest Poie-  °C
l Top Egg Sleil C
Liottom Fag Shell < | i SR S . N - — -
. F_D:ir- C i —
Crisper oL
lulet-Evan. e -18.4
l Outiet-Evap. o -17.7l %
'alet-Cone. o 77 r
l ONIct-C o, *C 56
Hildle Tait.Cond. e
' Toom ’C 43
l -
l PSSO, B -29- ezl of Neouaeh & Deve !
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Research & Development Laboraiories
Performance Sheet

Refrigerator 10 ¢cub.ft) Jantincus Fun Nol2
Room 2 Stcion L Deie March 95
Test do. 1048 Mudel -, b3 Ambient o L3
Compressor NR52 LAES Thermestat  pan.o Coutrol Pos. ‘lax - short
Overload | Crarge Ri3za -120 g | kebr Per Doy 2 | 9l o | -
;ngrkv Compresscr Gold star - 1"6_!;; Avg-Cab. 2ir % -13.2 ~ 0.2
Perceat Rez 1 0 Q0 “s
l'—"___! Average Mats 1 |
s ' Cyeles Fer Cav
Suctior ci i
12 > 8§10 200 3i39 20t Pressure B r
10 1 6l0 —1 2835 5obr/ | | Discboree Pre I
—atner E!c?sed r—r— lll.lllg Tone Elopeat roe Fress-
Clock Time | Time Time Barometer = :
Time Clock | Neter Time e3> mm Hp
Time -~ J 0 | AVG.
EVAPORATOR . . -13. :
T °C 10.30
CABINET T. *C }0.10 '
1. oc [0
Compressor Shell o |99
Suction Line oc |40.2
Thermosiot *C i ! l i
Evop. highbest Poimt  °C ! ! ! T | ! i
Top Sgg Shel! C I : t ! I | l { J !
Soitom tgg Shell oC L__i ' ! :' !V :—._ | _ l T i I
Deirs - 0 1 i I
Crisper *C ] T ‘ ! l f i _I,
Iniet-Cvap. °c | -18.14 i i : P | i '
i Outler-Zv2p. o | -1 | ; : | ! | — ; _L
‘nier-Cond- o ! 78 i i ! ! T f ' l
:ﬁOurie'.-{m. o | 57 ; I i : : i ! i : B
Middle ®rint-Cond.  oC ! ? i ’ K i
3o0m el L3 1 f i ! i I
: ! R 4 |
: i b = ' : 73 |
! ! ' : ' i ! I
g ] | ; ! | ' ; | {
| E | i : z :
! e
Tested 3y : HY-oc Jf 3esezrch & Development
-30-



Research & Deveiopment Laboratories

. ..t Performance Sheet
' - Refrigerators + 18 cub. i Jont:nous Run Neld
Room 2 Starme 2 | | Dase March 95
' Test do. [ 208 Wodel 6246 a | Ambient L3
Cemgpressor  XRS2 [AFC | Thermostat Ranco Cootrol Pos. ax tshort
Overiood | Chorge  Ri3fa- 120gr | | ketr Per Day | 9]¢ Q
. Bemarks COMPRESSIRE (LD STAR 1/6 hp Avg. Cab. Air b -i3.13 0.1
o Perceat Run o ) :
' ‘—‘—L—J'—'_‘-!-___l Average Watts 2 3
—_ S )
.....__,-_J——--—‘ t Cycles Per Doy
' : | = Section (41 i
;‘ N “Z 200 | ;‘_‘13 205 | | pressare  co. I
IR N e P s '
Time - Clock | Meter Tume er 055 am Hg
l Time l i AVG.
EVAPORATOR ¢ 143.5 1
. T. * |0.30
CASINET] T. < |0-15]
1. oc JC.22
l Comsressor Sbell oc | 100
Suction line «< |41 r
l Thermosiat « J‘ ! i I
Evop. highest Point & T ! ' | ; !
l Top tgg Sheil *C I ! i ! ’ ' ! ' !
3ottom zgg >nell « ] T ' i .’ ! T f I i
l Doiry i H | ; i i ! | | ; ! ; -ﬂl*“
Crisper o | | | 1 ! 1 l !
Iniet-Zvap. « |-15.1l i i ; | i |
' Outlet-Zvep. *C }17.¢ | ; : ' ! !
pler-Cond. o J 79 | i ! i i
l Zﬂ:rlr‘.-&'n&. oC l 59 i H t l ! ' .
{ Viddle Pmpt-Toné.  oC | 1 : N -
*C

300m

B IR TN S N

R o o ]

o o o o

.-(
LR Ty .

Tested 3y . 9-o0c o eseareh & Development

~31-
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' Research & Develogment Leboratories
Pecaryd |
= t""7 Performance Sheet
' Refrigerator ( 10 c¢ub. ft) continous Run ANA
Room 2 Siatos 3 I | Doie March 95
l T Teny. 1221 MceP226 a Ambient < &)
Compressor NXR 52 ALEG] Thermostat kanco Control Pos. Max ishoert)
Overlood | Charge RI13Za - 143 gr kwbr Per Duy 2 ' 9 I 7 l 6
l Rewmarks: Compressor Gold star - 1/6hp avy- Cob. air  °C -13.1 / 0.23
Peecent Run i 0 0 [ :
| ] Avercge Watr ' '
) 4 3 1 2 L
Cycles Fer Car
' | | Section  C] |
12 2 5630 B
— 2 1223 200 2 2:8 Pressure co. l
10 1023 — 532 e P T
B el = i B P e
%‘:} Time g:; | Time Meter Time Barameter ke
' Time | i AVG.
EVAPORATOR *c }13.1
' T. *C j0.23
n \J
CABINET ] < |o0.18
. T, C |0.22
Compressor Sbell * |i01
Suction Lline *C /2
l Thermosiot «C | ! E i
Evop. highest Point  °C ! ! ! é L ; !
l Top Sgg Shell C i ! ; ! ' ! !L
3oitom Zgg Shnelf o l l ' l .' | ' i l ! l
l Doiry « | oo | ; ; l I
Crisper °C ’ } I ! ' l ]
—p N . v M T
Iolet-Zvap. « |-18 | i | ; i ' [ : |
l { Outler-Zxcp. « |-17.3 | i 2 | | i ! P
13 © B
| ‘mier-lond. o 'S0 | | ! ! : ! |
' | Outier=Eond. o« l62 | i L i ; : ! 5 ' _
| Middle Paint-ond. o | _ | ' N ' ' ‘ o
E E 300m x |43 I t ] ; | ; |
13 ' M
.. 7 ! }' ¢ ;
g i b ‘ ! ' | !
E ! [ ! : 1 ! I
‘! : | ' ! | i 1 | |
1 i i
1 ] ! : '
) M N i . - M
! | i i | ; : ! l g |
l Tesied 3y.: 3200 Jf 3esezrch & Development
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Research & Development Laboratories
Performance Sheet

. e N 5
. REFRIGERATOR {10cC .t ) Contlnous wyn
! Room 2 Station 1 | | Daie Sept. 1995
l Test Vo 1073 Moaer  bZ24ba ! | Ambient C 3¢
Compressor NR5Z2 LAEG Thermostat RdNco Cootrol Pos. " Short
' Overload | Cbarge R134a 142gr. kebr Per Dav | 2 1o 14 |
Remarks: CUiPRESSUR GCLC STAR 1/o6hp Avg- Cab. Air *C -15.2/-34.9
Percenat Run 1 ' U U l -
) " x
. L_._.‘ 'l Average W atrs i l ] ' v '
—— | i
— ! Crcles Per Dav
l S T Sectios €L | 1
3 o L316 - 7849 . ]
- ,  Lieln o 20 Pressure  CO. ' ;
l —I;‘-‘I—f Zlopsed !—%{:[;1;%‘-* Runaing 7“‘) ]S‘ EL: br/ Discharge Press. X I
Clock Time ; Time Time - - I Barometer 658 mm He
Time i Clocx Meter sime 3¢ M g
' Time L | l i AVG.
EVAPURATUR  |-15.2
. T. be S B 1
Cabinet | T. |5 | )
l 1. |y 3
Comipressor Shell °C ¥3.4 ‘ !
R Suction line °C |29 | 3 ! |
l Thermostot ¢ |-20.4 I ! ! { | ! L
3 H . T . M
Evap. highest Paunt oC E 1 ! i } i ! : ' |
' Top Sgg Sheit <C ! ' ' i _‘ i i t J ' |
T T 1 ;
I otiom Zgg Shelf o | | ! ! ' ! X ' | | J_
T * : ; 1
l Da.rv °C | ! I i l ' ' j ! o
- T e - M T
Crisper oc ! T i : ! | ! ] { ]
’ , . T - - -
[ Iplet-cvap. *C ; 701! i i i L . l ] T
: Outler.Iq op. oC i -21.4 | ' ! L ' i
‘n;e-Cund- o ! wd i L ' ; ] 5 I
' - yries-nd ac 143.5 | 1 i ; f i :
: | ’ . ]
i ‘Migd'e ®mpt-loung of | i !- ' 7 ! L l
l ! 300m < 32 0 L T
r M T T _f T
2 ! : ! | s ' |
. | i 7' : ' é | !
I — —
=, ' ' i '
; ; ! S ' ] 1 l .'
i ! '
i * T
! | | : ;
l Tested 3y - H+ac i lesezrch & Development




' Research & Development Laboratories
\ = 1/
bl Performance Sheet
- No.b
l REFRIGERATOR  (10Cu.ft) fentinous ke
Room / Staton 1 t | Duie Sept. 1995
. Test do. 14 Muoael 0/40 a H Ambient *C 13
Compressor NRYZ Thermostat DanfQss Cootzat Pos. , Short
' Oserioad | Cborge K1343 142gr kwhr Per Day LZ 4 l 2 | 4
Bemarks: Compressor Gold Star 1/6hp. bg-lad e 455 /o5y
P2rceat Kun 1 l 0 l %
W — —
. —— e — Average Batts 1 l 0 I
p————! i -
| D ! Crcles Per Day
l Suctior. B C.L l ;
10 2 65§02 200 (SR 0 Pressu-e co. Ik
oo Elapsed |—om——— Rupoitig — Ew r,d ischarge ?Press. ll
Clock i Ti . o tiopse
Ti:e Time Cl':: Time Meter Time Berometer "
. Time J | AVG.
-—
Evaporator € 1-17.5
I ki ¢ 1-5.3
Cabinet | T, °C g
l T €152
Compressor Shell °C |74 I
l Suctica Line °C 16 ; 1 o
Thermosiat °C |_pp 7 ! ! ' | 5 l i i
£ H ] | I ! : l ' i : i | I
vap. highest Paint | ' ! : ! » | | ! ] X
l Top S39 Sheit =C I T ! ' 3 ! | ! Jl_ ; |
Jottom Igg She'l 3C { ; | ,’ ' ) ' : _.: | i 1
l Dairy C | | ] } ] ! : H ; i i
Crisper >C ! i 5 v ! ‘ ! ‘ ‘ ! I
. ! Iolet-Zvap. *C -i22.9 i I ; l ' L ; l |
i Dutlet-Zvap. oC {21 .1 | X f i ' I t L
4 ‘ ) . ) . v H
[ .oiet-Cvad. 3C 355 i H ; ' 1 1 I
' :ﬁ"m!e'.-{'nnd‘ aC i24 | : | ’ : 3 ‘ |
T . T -
{ Middle ®ript-lond.  °C | i ' : i 1
H v ' . ] . i
E | Zoom < {18 | . ; I R
s 7 J : g |
E ' , i ' ! : ; L i
t > ; - T
- ; ! i , : ' | |
: | I R S S B
t ] ! ! ‘ :
N I e
l Tested 3y H2oc si Jesecreh & Developmest
' -34-
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i \an o) Research & Development lakoratories
' TEST:  Full down TEST &2 1022 | cate: Macck 95
VOLT3: 220  SYC. 50z MODEL X2 6246a | re2: - 2 sta.
' CHASGE:  R13da 142 gr COMP N~ T anemEnT: 3w B
OVEELOAD . -
I ISGLATOR -+ LEACS . Ro: - Te: IS0 . No. T
Time 0 jIMinp 2560 |120 |180 i F ] T
AMPS. I1.2 {0.95{0.92}0.85)0.76 I |
' WATTS 2.05 |170 160 | 140 132 |
; Swet. ?:H“fn L ] l L L__
l Ewporator € | /3 E:G 12.8 | -1.1 } -6.71-9.4 | L | - —11 -
| trn e 43 |41.4l37.3]26 [14.6]8.6 | R
Cabiret| 1, € |43 |£1.136.2 |24 | 13.4]5.7 | P T
l | % € 143 J40.2 |35 |23.7012.616.7 L0
Campresser Shedisl i 43 160 79 97 101 | 100 l :
Ir___““""“‘_" % i3 153 des les.slar 1ao B :
[ Trermostat | 43 L-2—2i-9-5 -12.3 -16_| -172 ) | !
l;_lg!__ej_ljy_qgl > j43 J1.5 b6.9)-10.4-129-16.1 | i 1 | :
| Quilet Evap. © 43 15.2 f-11.51-12.9 -18 | -194 | ! 5 ;
| Intet Cond. c 143 |76 178 |8 181 |78.5 | P !
. Qutier Cond. T+ {3 169 62 61 58 {60 | | l ‘
».~ I | |
i j 1! i
oo c 143 | B3] 3] 3] 3] 43 | | ;
|| | 1 L
l COMPLETIN TIME—. 180 Mins. No. OF CUT-OUTS TOTAL OFF Tiv[ ——.-
e : " | 5
' AMPS. ] | | |
| vaTis | ) _ I
' St Pres e 1 } T —:' ” ’ P § | i i
*_f' C. oc | i IR I ; ] !
T, °C | | | | ‘
B oc = | | -
T, °C | | i !
. Coriprecsor SheitaC ’ |
:-Suﬂ;nn-;i.'w *C o ' o
. Ice Tray ; < B '
-' Weerdiing oC ;
: licidge 2 l ;
' 1 | i
: | | ! l |
'lr' __ A | | | ! -
d [ ' R l ! :
r:"—-o-': Ky l 1 EL ' _]L,_- J
| TN i J _

Tested i -35- Head of Beocarch & Dovelosieens




l(m__,r—’—?;lﬂ Resesich & Development Loboratories
' TEST: PULL DOWN TEST 2. [201- ' DATE: MARCH 95
VOLTS: 220  OYC. 50 Hz | MODELNc. 671 a | rooM : "1 STA. 3
' CHARGE : RI34a-145 gr COMP N». | AyziERT: I3 C
OVSRLOAD :
‘ 1SGLATOR <+ LBADS : Ro: To: ISO . No.
l Time 0 Minf 10 | 25 | 60 | 120] 180 ]
AMPS. [1.2¢ l0.98 10.95 Jo.38 l0.30
. WATTS 209 {171 | 1624 142 4 135
Sucl. Preasne -
lEVAPORATOR €} 43 131 j12.24-1.516.2 ] -9.1 _
fr <l w]a {370]27 heaifes|) | I
.]CAB“'ET’ oo S| 43 041.2137.3 ] 26 |13.8]) ¢ 8 | .
| T C | 43 ]40.1{36.9] 24 |12.5]6.6 |
f CompresserSuelieC | 43 |61 |79 1 93 | 101]1C2
Suction Line  °C § 43§53 b5 |65 42 |4 Il i :
THERMOSTAT € | 43 ¢ -2.31-8.9 {-u.7}-12.4-15.9 ' !
{ INLET EVAP. € | 43 |-7.41 19 9l-1£.6]-16.1]-18.5 i ;
'OL’-’H.ET EVAP. | 43 |8 |-11.1]-14.9)-16.7]-19.2 i
INLET CONDSC 3476 |78 184 {82 | g0 ] |
40L’TLET conp®c | 43 169 j62 160 | 59 | 61 ﬁ
, !
. Reom Y
l l |
"EC'M?LET!ON TIME_180-Min No. OF CUT-OUTS———— TOTAL OFF TIME-——
e | 4 _
AMPS.
WATTS _l - -
€ ict. Prc.-..:n’\:_ o —__’_ T N -
. C. < [ - T . N
1. <
PC.iw = |
7 = i
Compreccor Shellol
!‘Suc!;ﬂn-_{i'uv' C
Ice Troy i} <
iTu.diu: g of ; ]
Bridge N 1 _l
! |
i_:___ | I l
: |
'.fm: «~ J
]

Tested A7

1
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! E ==y4 | Research & Deveiopment iaboraiories

s
Ne. 3
' TEST - PULL DOWN TEST ko, 1043 | DATE:  MARCH 93
VOLTS : 220 SYC. 50Hz KODEL ¥e. | ROOU : ~ 3 STA.
l CHARGL: gi3, o -140gr COMP X2 6246 a | AwBIERT: 43 -
OVERLOAD :
l 1SCLATCS = L8ADS : Ro: To: ISO . No.
Time o Mil 10 | 25 | 60 | 120} 185 | | Il
AMPS. 11.23} 0.961 0.86] 0.36} 0,78
l WaTTS d207 | iy 1s9faa fixm
Surl. Pressure :
. % e} 43 1z0.9] 12.2)-1.011-6.2 L9.2 |
~apiNen Te 6 ) 43 fi0.8) 36.2) 25 Jiz.gle.s | _
' % | 43 Veo.6] 35.8] o3 |13.1]5.6 [
' jTa € &3 ]399 2 23.412.1 6.5
Campresser SheileC | 3 |58 | 78 | 96 | 700 |99 I
l Suction Line <in | 51 3§ ££.5840 139 l .:._
THERMOSTAT € | 3 to1| o | -12 .15 |-16.5 | I S R
' INLET EVAP."C § 43 Vi, 1 -6.7}10.0f_14.4-15.9
GUTLET EVAP. 43 15.1 bir.2f-l4.40-17 |o19
INLET CONd°c 1 45 175 L7 {82 80 |77.5 |
. OUTLLT cONDSC | 43 |68 {61 |59 |57 |39 |
INLET o€
.POUTLET oC ) ]
Room *C }
l COMPLETION TIME—135 Min No. OF CUT-OUTS——— TOTAL OFF TiME-—
s ’ i
l AMPS. B
TwWaTts .
l Sue: Presome - 1 ‘
E F c <
' T. °C |
l P.C. L-‘v <
RS [
Comprescor ShelleC
‘.‘Sudlm—l;m g o
Ice Troy < o
-}w...asw,; |
: Bridge o] | _L
B
r 1 =
I'J-on: ~ J
]

Tesicd by ‘ 37 Head of Lrsecich & Devejupmezt
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Research & Devejopment Laboraiories

WATTS

No.L
' TEST: PULLDOWN TEST ke, 1145 | DATE: MARCH 95
VOLTS: 220  COYC. 50Hz | MODELNe. ©'i6a | roou: 2 STA. 2
. CHARGE :Ri3Za - 143gr COMP Ns. | awmmExT: 238
OVERLOAD :
. ISCLATOR - L8ADS : Ro: - To: ISO . No.
Time o Minf 10| 25 ] 60 | 120} 183
AMPS. 11.09] 95 J0.94] 0.85}¢c.79
' WATTS 205 | 170 yi6c | 122 ] i35
Svucl. Pressnre l :
.EVAPORATOR < | 3|31 |iza] -1 |-6.1]-9.
I e 43 Jeo.78 360 27 Lisz les
CABINT 7, =€ | ;2 ds1.2036.0) 23 li2ytes
T *C 1 43 fz0.1133 |22.9]11.5] €.€
Compresser ShellsC | /3 1 59 | 79 97 [102 |16l
Saction Line °C 43 52 45 .6 L2 L0
THERMOSTAT "C | 43 {-2.5}30 [_11.8}-14.1]-16.6 :
INLET EVAP. € | 43 |1.2 167 | j0.9)1.6]-16
.OU’H.ET EVAP.. | 43 |51 [-11.3}-1£.3]-16.9{-19
} INLET conpSc (3475 |-77 182 {81 | 78
rOUTLET conp’c | 43 060 162 |60 |38 | 60
{L’nmu *C
l
i—C-O.‘-ﬁ)LET!O!’\I TiIME_188 Min No. OF CUT-OUTS——— TOTAL OFF TIME.
) I | )
AMPS.

Scet. Pres.one

]

F. C. <

j T C

C.in =

T, 8

Compreccor Shrltel

L Suction Line °c

Ice Tray ™

‘T’udiu: C
Bridg. (2] 3

Bad

T\

Tesicd K7

"Bmm

Heod of Liesccsch & Deveivyaest




Research & Devaziopmeant Loboraleries
Pericrmanca Shaet

el e Baeenrch & Devejeps

-39-

l Refrigerator (10 cu.ft: Cycling Run. No.l
icom 1 | Stauon 3 SRS Mirch 95
l Test No. 1026 | Model b246a | Amsent
Comgprcsior  NR 52 LAEG _'}Xacrmes‘.c: Ranco Cociru: Pes.
Overlocd —‘i Charge Ri34a 142 gr xule Per Lgy L 1 2
l Remarks: Compressor Gold Star 1/6 hp Arvg. Cab.Arr °C -10 /1.6
— 7 Pezcent Tun 7 l ) % |
' f——— | Avercge Walls 1 v 1
S——— Cycles Fer Nay L8
l ] S ——— Suction C.lL I
10 2 7€ 152 g6l 201 Pressure €O, *‘"-—
CA0 it -
B e | e | [ re .
Fie Tim ot Hoh Meter it srocister 658 g
l Time ‘Cutou Cutin T AVG.
Evaporator «c |~11 -9
l T, *C 0.9 12.5
Cabinet 1. o |1-2 |1.45 -
l T, oc 1! .65 [1.85
Cootpres-or budl"‘"-:(.‘-“ P9" 81 ’ l .
I Saction Line °C 38 36 | T
Trermosint or. |-19.9]-7.3
Trop. biglest Poir- °C
I LTop Eup Shelt *C
Goltom Fig Shel( °C | SR I ! . —_—
l Dary «C . ] B i _
Crisper ol T; T
. niet-Evap. c r18.5 -4.9 o
Outiet-Evap. o §-21.71-5.8
Tnlet-Cond. o }72.5 142 i L .
' Ovtlet-Cond. ¢ }|53.6 |45.8 s
Pitdle T o -Cond. °r B 1 . i
l Toosn o 43 43
i




.
l ‘ Research & Development Laboratories
\ ot Performance Sheet
l Refrigerator{ 10 Cub. i) Cycling Rur Ne.2
! Room 2 Staton 2 Da:e March 95
l Tet do. 1121 Vudel 62L6 a Ambient <) o
Compressor NR52 LAEG | Thermostat RANCO Cootrol Pos. MID
Overlouc I Charge R13Za-140qd | k=br Per Day I L I 2 ' L
. [rhu‘?‘” Compressor Gold Star - 1/6 hp. Avy- Cab. 2ir  °C -9.57-1.5
Perceat Ram N 2
' L Averoge Watts | ¢ h '
S i Cyeles Per Dav 9
I I Saction cL i
: .10 o 275 155 962 202 Pressure co. ) u
. ) e“z;‘ Elo_psed ..1...2..(.).g Runoing 72?“‘ :‘:::ld Discharge Press- _ |
T‘l‘:ek Time E‘:: | Time | Meter Tirge } Barometer 68 mm By
' Time [utout| Cutin | ' AVG.
EVAPORATOR ¢ |-10.8]-9.8
' Py *¢ [0.90{2.5
CABINET| T. < 11.20]1.20
' T, *C 11.50}1.5C
Compressor Shell * |95 82
Suction Line |37 :37
l Thermostat | -137 7.2 ! i i
Evop. bighest Point  °C ! I . i
' Top Sgg Shelf <C ! ! i | I J J ‘
Sottom zgg Shelf Y ‘ i :’ | { | ! _j L |
' o « ! | j ! i _j | |
Crisper *c I i 1 ! I ’ l
Inlet-cvap. °C ‘18'2‘4'7 i i } : ; l ; l
l Outler-Zvep. o |-21.11-5.7 i i ! | ! i ! ! : J
‘pier-Cond. oC i 73 | 43 _1 ! ! i ! i L |
' * Ourier-Tond. o |54 16 i i ; : | ! l i
| Middle Point-Cond.  °C | T ! ’ i i
E ! 3o0m x j 43 |23 i i i ; | |
z R T L
¥ [ I
l; l | ] ! ' i ! |
H N LA S R W SR B
I S i ]
I | i | ? f i | i |
Tested 3y J20c il 3esezreh & Development




l Recsecrcy & Development Laboratories
‘_-_-;’Z__:’_'] Performance Sheet
l Refrigerator: 10 Cub.ft) Cycling Run No. 3
Room 1 Sicuen I | | Dase 95
. Test do. 1301 Vdel 5263 Ambient o
Compressor NR52 LAEC Tbermostoy K yncc Cootrol Pos.
Overioad | Chorge  Fi3ia 14Ugr | | kebr Per Doy AN
. Remarks: COMPRESSOR Goid siar - 1/6 hp Avp- Cab. Air °C
— S Perceat Rum 3
' L !_ Averoge Watis 2 '
e e - _._-_-......‘, Cycies Per Dov
I i Section  Cl. i
1C 2 37 158 H ?: 204 Sressure co. u
.Su. Elapsed n.}f.?o Ronsiog 14,33 Ewhr/ Dischcrge Press- |
l ‘Clock Time Time | Time Kwhe Eapeed Barometer mm Hyg
Time Clock | Meter Tuue 2
' Time CutoutCutin | | AVG.
EVAPORATOR < |-10.7]-2.7
' T. ¢ |0.90 (2.4
CABINET] T, o 17.28 |1.41
' T, «c |7.621.31
Compressor Sbell * |95.5182.5
Suction line *C 140 38
l Thermosiat < Li9.6 7 ! | ' J
Evop. highest Poimt  *C l ! | i i
' Top Sgg Shelt C i ! i ! I o
Sottomn Igg Shell o T l i :' !* ; I_ L w
l Dairv " | ‘l | | ! _5 i ; | i
Crisper *C T l r ! ‘ i 1' ___
Inles-Evap. ¢ | -18.1 —L-Sﬁi | i : | I— T
' Outler-Zvap. *C | -21 {-5.5 i i ' T l ! ' l
.niet-Cond. oC 1 74 L5 l ! } l l
l : Ourien=Cond. o« | 57 {46 | i i ; ¢ i ! | )
| Migdte Pmpt-Cona. °c | - | - | i i ; : '
l 3o0m x| 43 | 43 i | i | [
. | j | P
| I IR N !
' i t : J ! l
i b R
l i b i !
I | | : l ' i [ i
l Tested 3y : [ S-0c JI desecrch & Development




Research & Development Laborctories

Tested Iy . H2o0c ol 3esearch & Development

~-42-

g
l .1/ Performance Sheet
' Refrigerator (10 cub fr.! Jyceling Run NP
Room 2 Siaunn 2 Daie March 93
l Test No. 1221 Medel 6243 Ambent *C L3
Compressor NR32 LAEG Thermostot Ranco Coutrol Pos. MIG
Overioad | Charge R132a-142 kebr Per Day < I 5 ' / | Z
l Bemarks: Compressor Gold star - 1/t hp Avg-Cab. Air  °C g _1C.3/ .22
11 Perceat Bun 7 boo A
l _—r— Average Watis 1 L
- Cycles Per Do 52 ' ) : l
l Suction ci | !
12 2 704 159 2332 205 Prexurs €0. ﬂ
10} rapsed 22t punei 2127 ["kwbr/ | | Discharge Press. l
' ‘Clock Time Time :::' R whe P"‘“T Barometer P 626 e 3
Time Clock | Meter Time 15 €38 nin oy
l Time CutoutCutini | i AVG.
EVAPORATOR *C 110.5 }-9.5 —de
l T. < |0.88 Jo.23
CABINET T» *C |7.20}7-40 _ .
. T, * |7.6 |1.75
Compressor Shell € | L0 a8
Suction line < |-19.9-7 I
' Thermosici *C ] ! i j
Evop. bighest Point  *C | ! T ;
l Top Sgg Shell C ! ! I l i l \ '
Sottom Zgg Snell o4 i r :’. T } f I ' l E
' Dair + - ! R
| Crispe: °C | I ' | 1 i |
:lnlﬂ-Evop. oc | -18 | -42 j‘ i ! : ; l ! l
l 6“!1¢I-Z"Cp. o | -20 | -5.1 i i ' | i i ! : '
:pier-Cond. o« j 76 |46 ! ! ; ' ; i | |
' * Outles< ond. o 139 {47 i i ; S ! | ;
[ Micdle Poiptcons. o | : i ‘ 5 5 i
‘ ! Io0m a | 42 L3 ' i | i |
€ . i , l ; b
F | P R i
‘ | i 5 ; ! !
i I I T T
1 : i = |
|y
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ARJ CORPORATION .. o.'oo -
l Prctotype No. 1
Ice Freeze
| Performance Sheet
I el | ks
' Compressor Power 1/6 hp - NR52 LAEG
Ambient 32%c
l Thermostat position Shorted
l Volts /Amper 220 v/0.1.05A
Percentage working Continous
l Freezer air -12.1°¢c
Cabinet mean Temp. 4.9°c
l Compressor Sheet Temp. 927 ¢
' Inlet "=rd Temp. 87 ~
Outlet Cond.Temp. 48 ¢
' Remarks : Within 4 hours Ice Teamp. reached to -Te
§
' -43-
' 8D 8447, TEMAAN l:RAP. CAM s TELr g Pt} CA LR Y L, P AY S a8 T A R 4
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-

Prototype Nc. 2

Ice Freeze
Performance Sheet

Node 6246a
Compressor Power 1/6 ho - NR52 LAEG
Ambient 2c
Thermostat position Shorted
volts /Amper 220 V/ 1.06A
Percentage working Continous
Freezer air -12.1¢
Cabinet mean Temp. 4.9 ¢
Compressor Sheet Temp. 97 c
Inlet cond.Y==r. A7
QOutlet Cond.Temp. 49 c

Remarks : Within 4 hours & 2 minutes Ice Temp. reached to -7c

N )

T S

-4 -
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BC v 2487, TEm<AN

ARJ CORPORATION

Prototype No. 3

rd

.

-

Ice Freeze
Performance Sheet

Nodel

i 62462

Compressor Power
Ambient

Thermostat position
Volts /Amper
Percentage working
Freezer air

Cabinet mean Temp.

Compressor Sheet Temp.

Irlet Zond.Temp.

Outlet Cond.Temp.

1/6 hp - NR52 LAEG
27%c
Shorted
220 V/ 1.06A
Continous
-12°%

4.8 ¢

97 c

67 c

49 ¢

-45-
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Remarks : Within 4 hours & 2 minutes Ice Temp. reached to -Tc
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Prototype No. 4

Ice Freeze
Performance Shaet

Mode! 5246
Compressor Power ;}6 hp - MRE2 LAEG
Ambient 32¢c
Thermostat position Shorted
volts /Amper 220 V,/0.1.05A
Percentage working Contincus
fFreezer air -127¢
Cabinet mean Temp. 4.8 ¢
Compressor Sheet Temp. 98 ¢
inlet Cond.Temp. 68 ‘c
Outlet Cond.Temp. 49 ¢

Remarks : Within 4 hours & 3 minutes Ice Temp. reached to -7 ¢

L6~

LAY TEWBAN DA’ AL TELEY LT LR Tialony P N R




T T T T T

(T

ARJ CORPORATION

MODEL 6247a

47~
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B3 B467, TEHRAN RAN CABLE: TELEX 212576 AR TEHRFAMN FAX vis438

”

> »
-

TS



i =7 , 4
ARJ CORPORATION .. C./o.f
' Val
;' CALCULATION. AND EGQUIPMENT SELECTION FOR MODEL 6247a
' TRANSMTSSION LOAD
l Qt =Ux A xDT
N C = UxA
: P
Censtant " C " = —===--
: ti-ta
i 21.1
I o
35-20
' C = 1.4 w/k
C1 = Kx A1
l Cz =K=xA2
l Al = Effective heat transfer area of freezer ccmpartment.
A2 = " N " " " cooling
' Therefore
YEX¥xX%%x
' Qt = Qt1 + Qts
Qt1 = C1 = DT1
l Qt2 = C2 = D12
where
' EXEXE
Qt1 = Transmission heat relative to freezer compartment .
' Qt2 = " " ) cooling
0T = ta -t
'. D72 = ta - ti2
|§
' -48-
l i :gu’, WM e - -
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ARJ CORPORATION .. ..o

-

Where
XXX

tit = -12 ¢ for two star refrigerator

ti2 =5c¢ Average Temp. of inside cabinet

ta = 43 ¢ Ambient Temp.

Afo = 0ut side area of the freezer compartment

Afo = 2A3e + A1 + 2A2e

Afo = 20°7 cm 2

Afi = Inside area of the frezeer compartment.

Afi = 2A'Ze + A'1+ 2A’3e

Afi = 9063 cm2

Aro = Out side area cf the refrigerator compartment
Aro = 33794 in?

Ari = Inside area of the refrigeration compartment.
Ari = 2A’2p+ A'1+ 2A73r

-

Ari = 25582 Cm*

Ary = /Ai * Ao mean value

Amf

1.043 for freezer compartment

Amr 2.940 for refrigerator compartment

>
"

Amf + Amr

3.983 m

>
"

1.40/3.983 = 0.381 w/m2 k

<
"

-49-
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' Aro = 2A2r + A1 + 2A3r
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U A e

Qtr

U=xAzx DT

Qtr 0351 x 2.94 x 38 for refrigerator compartment

Qtr = 39.21 watt

Qtf = 0.351 x 1.043 x 55 for freezer compartment
Qtf = 27.60 watt

Qt = Qtr + Qtf

Qt = 66.81 watt

PRCOUCTION LOAC
1332322322221

apd =%Qpr + %Qpf + €Q1f + %Qlk

Where
LEXXE

Qpr = Heat romoved from porducts above freezing point

é ; Weight 5 initia’l Temp f “nal Temp

10 Meat  laakikek) 6% | 2% i st
E 2 g Butter ; 2.68 . é 2.5 - é 0 i 5 ;
é 3 § Vegetab]e§ 3.77 . § 5 § 20 - é 15 é
é 4 g Fruit é 3.8 . é 6 -~ é 20 - é 10 . é
é 5 g Water E 4.18 - : 2.5 i 20 » § 10 §
. i : . . '
' ' . ' : '

. . . . N
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ARJ CORPORATION (. O.'=--

L4

Therefore
Qprt = 6 ¥ 3.14 (28-5) = 433.32 ki

Qpr2 =

r
(34

x 2.68 (10-5) = 33.50 "
Qpr2 = 5 x 3.77 (15-5) = 1288.50

Qerd = § x 3.31 (15-5)= 228.6¢C

Qprf = 2.5 x 4.8 (20-10) = 50

Qpré = 2 x 3.76 (10-5) = 37.6C

Qpr = 971.58 Kj

For the freezer part of refrigerater

Qpf - Yeat removed of product ‘rom intial Temp. to freezeing point.

b]
[Te}

[»)
—
—”
"
x
»
(9]
hel
»
o
=

e
befor freezing

[ale]
.

after freezing

N
-
[7)
>
r »
—
o
[g]

Therefore

Qpft - .r.91 kj for Fish

Qpf2 = 262.47 kj for Meat
Qpf = Qpfi + Qpf2
Qpf = 34€.38 k3
Q'f = Heat removed from freezing point to -12 E
Q1f =W =x Cp x [O7
Q1f1 = 2x1.72[-2.28-(~123) = 33.54 kj
Q1f2 = 3x1.67(-C.5-(-12)1=57.61 KJ
-51-
T R - L T R et R TR P P PP

FOAB66), TEHRAN IRAN CABLE. TF =4 212876 4R, 743N, FAX 2274t "€, 3924017.°72




Q1F = 91,15 Kkj
Q1f = Heat removed to freeze product

Q1f =W * hi

hi = Lated heat for kj/kg

hitl = 235 kJj /kg Fish laten: heat

hi2 = 228 kj/kg Meat latent heat

QlIf = QIf1 + Q1f2

Qlf - 476 + 684

Q1f = 1154 kj

Q1f = Heat reomved sf 1 kg water for ece making from 10 ¢ %o -12 %

Qlk = 402.8°2 Kkj (=

v
or

is ca’ci

So, Total production load will be :
2Qpd= 1026 + 34§.30 + 91,15 + 1154 + 302.88
zQpd= 3020.35 kj

Qpd = 52.43 watt

n

sum ot transmission arnd production load

Qc = Qt + Qpd
Qc = 66.8% + £2.23
Qc = 119.24 watt

For air changing load 10% is taken

E Qa = 11.83 watt

'

001 - .-

Y

LKL R T G 1) B N T TR g (S 1 S ST S s T L A i e

Fovy 8467 “ERAN RAN CAdLd 70 gt it L2 Ak LN AR ‘uSalz "

ARJ CORPORATION (.. O.' =/
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Therefore cooling capacity will be

Qce = Qt + Qpd + 22

Gee 131.16 watt

be ‘now that

S = mmmmmme e __
oY
Yhare
TIYY?
¥s = Coeff cient 5% trimsmizsion
s - Compressor cccling capacity
nT z

= The 4ifferecne cf freon and ambinet temperature

Operativiia’ cond:tion

a) Ks = 129,16 . 0.2628 x 1,25 / 55-13 = 1+ 75 Kcal/ht
b) Ks = 137,16 x 2.84728 » 1,28/88 22 - « <3 viee T /Rt

According to static wired condenser, series 40-51-47€ ( see pass
The suitable ccndenser di~ensicn is taken

Nc of ‘egs : 18

The wide cf the condenser 485 amm
The length of *he condenser : 262 am
-53-
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ARJ CORPORATION . o.'==-

-

CAPILLARY,S CAPACITY DEVEDMINATION

According to the molier diagrame fcr R134z at an evapcration "emp.-23.3 ¢
and absolute pressure of 1.167 Szr the specific va ume wau'd be as follew
( see page 203} :

Liguid
Vapour

0.73C5 1l/kg
0.17¢ mi/kg

W h
e know that s .

Va = 2.35p -1 % a s L

(8,]
[
o
o

wWhere

p

14.9C kg/cm2 at 55 ¢ condersation pressu e {sce page 205
a = 0.79 mm capillary irsicde ciameter

L.

length of capillary tube

Assuming mass flow rate 2.9C kg’/h of Ri24a
Va = 2.90 x C.171 « iCQQ/6C = 8.2€ 1/min
So by appling the above formula
/’ 2 2.5 -0.5
8.12 = 2,28 Jt2.9n - 4 x 0 73 *

L = £.50 meter

SVAPORATOR, ETERVINATION

wy
(&)

We know that for hermatic compressor

Qce = Qev

[
O
O
]

Cooling capacity of compressor

[ »)
®
<
"

118.3 cooling capacity of evzporator Kcal/hr

-54-




ot

- . A..,.. . ... «
G G & h G G @G G I S G IS G G G - B = e .
s
:

—
g[\l
\
-
A\

ARJ CORPORATION .. &.'==--

We have

Qcc = U * A x D¢
s

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

~
-

A = Surface area of evaporator m
0t = Difference Temp. betweer evapcrating Temp. and compartment k
VU o= /fe + x/Kk + 1/Fi
Le]

o = %1 = 9.27 w/m'k ccnductance factor of inside and outside bndy
X = 1.5 mm evaporator thickness

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

By apr™ing the above formulae

o

/3

./ an AN . A in A=
'/9.37 + 1C08/203.4 + /2.

il

o= 4.7 w/mt

Trerefcre

112.86 = A x 4,7 x 11.3
ia)

“

A 27,12

w0

-55-
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Resz2arch & Developmant LoSoralories
Periormance Sheet- Continteus Run

at 220 vV
I Refrigerator (12 cu.ft) Ne.d
Reom - | Stauen - uuze March 95
l Test No. 1027 Mdet 02473 Ambent *Cc 43
Compressor E SC 7H Thermosigt kanco Cocizo: Pes. MAX. <horto
Overlocd [ {barge RI13Za 155 gr xwhe Per Lay 3 3 6 j 0
' Rema-ks: Compressor Necchi - Ll'o qp Avg. Ceb. Air °C f -14.5/ 3.16
T Percent lun 0 0 %
l —— Avercge Watis 4 0
W Crcles Per Day
' S Saction Cl
12 2 Lo 200 =t 230 Pressz-e c.o. -
: 10 1218 307 - - ==
mewer—] Elers=d Froom7~ Rusuing - !\'whr/ Disehe.rge Press.
' %?—f: Time g::-;. Time :::: I;::-::d Bcrometer 660 mm Hg
' Time : AVG.
Evaporator «c {-145
l T *C 2
Cabinet T, o 4
l T, *C ’_ ~—.5
Comnrescor Stell * |95 .5 ' '
Saction liae * | 30.5 l 7
l Ttermosint C -19
Evap. Liglest Poire- -"C
' L'x'u;:a Foo Sheit “C
tiottom Fag Shell *C N ]
l Dairy “C f ] _
Crisper ol ’ l
Iniet-Evap. «c |-18.5 -
. Ouiet-Evap. | -19.5 = )
Talet-Cond. « ] 85.5 r
' Ouilet-Coad, o« | 59
. .:.'!;.j.ﬂc Dair.lond . < -
' oo ~c 43
i 5

Dozl of Neoureh & Deveinsre

-l E .
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Research & Development Laboratories
Performance Sheet

o
' refrigerator (12 cub. fti Contincus Fun No.2
Room 2 Stauna 3 Doie 1 March 95
. Test No. 1484 Model 62i7a Ambient C L3
Compressor ESCTH Thermostet R gsnco Cooirol Pos. Max ¢ short
Overload | Charge R13/a 158ar kwh: Per Day 3 | 3 l 8 I z
l Bemarks: Compressor Necchi - 1/6 h Avg- Cab. air 0 -14.L 7 3.2
EE— T Tl
. ! ‘ ! Average W qtrs ! 4 i '
| Cyeles Per Duy
l Saction c.L | i
! - 265 :
._E__.!' 2 1413 200 2651 282 Pressure co. : u
10 1 1213 2309 e . -
b ES T o e | Fapiag | fomoree Frem !
L Time Cll:; i Time Meter Tupe Baromeler 638 mm Hg
i = T T =
EVAPORATOR *C 1-14.6 ] ]
l T' 'C 7
- - —_—t
CABINET] T, < |:
l T. € {36
Compressor Shell * 9.5
Suction Line * }31.5
l Thermostat « |-18.8 ] l 1' J'
Evap. highest Point  C i I | P g | g
' Top Sgg Shell o f ! i ! i ] I ! |
T 11 11 1 H H . H
Sottom Tgg Shell o« | I b | | | | I i |
l Dei: - < i | i ﬁ i | i i :
Criste: oC T ] ! | i 1 i
T ; : ; 7 T *
Inlet-Evap. |94 0 i i a0 |
. Outjer-Iscp. oC i -18. I ; ! ! I | ! J J
Inler-Cond. o ! 87 j ! ; ‘ i i |
' : Outiet<ond. o |60 i l i : . i ! i ,
Viddle Poipt-Cope.  °C | - | ! T i : : ! }
‘ 300m x| : { i ! | |
3 T T ] 1
| i R |
' ; { ] 1 : ' ' I ! !
i I IS S NN S S B
. ' ] H H . '
] ) H . H
] M " i : .
! I e e
l Tested 3y : S=0c ol 2esecrch § Development
. -57-
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Research & Development Laboratories
Performance Sheet

-——_
Foicigerator (12 cud. fit) Continocus Run Ne.3
Room 1 Siauna Daie March 95 -
Test vo. 139, Mudel (227 3 Ambient *C ﬂ L3
Compressor ESC7H | Therraastat Rance Coutrol Pos. ﬂ Maxtsaory
Overload | Craige R13Za  160kq kebr Per Day t 3 2 | o |
Reworks: Compressor Neccri - 1/6 hp Avg- Cab. 2ir °C -14.1 3.
T= - o — Perceat Run 1 I 0 0 r <.
! Average Watis 1 I Z 2 l
{ Cycles Per Dav I
= - —--—-i = Soction ClL " i
4 16201 }r=——-= 236
—— 2 L—m 200 — 262 Pressure  CO. i
T | T e e | e
Time Clock | Meter Time rometer o538 mm g
Time 13 i AVG.
EVAPORATOR & 1-14.3
T. * |2
CABINET} T, 1.1
1. oc [I3-7
Compressor Shell o |97
Suction line o |32 i 1
Thermosiot C '18-5J i : ] l J
Evap. higbest Point o { i ! ? ' ‘ ] = ‘ E
Top Sgg Shelt « | | ! ! ; ! | l | ! |
Bottom zgg Shell ot T ; .' ! ! l l - L. _:____
Crisper oC ' E ! I i I
Inlet-Zvap. o fao.cl 0 i i b ]
Outler-Zcp. « 18.5 | E ! ' | i ! ;
-nier-Cond. o ' &8 i ! ! ' f i i
! OutierCond. o« |01 i i i ; : j ! | L
{ Middle ®vint-Tong.  oC | | L ! | |
| 2oom <23 P 1] r
f i ; i 5 i
: v . i v
' i ! : : ! ' i 1
b ' R
T
| f —
o i ]

Tesied 3y -

-58-
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o
. Research & Development Laboratories
Py d |
o= Performance Sheet
. - Refrigeratorti2 cub.®) Jontineus Run No.l
Room 2 Stauna 2 l Daie March 95
' Test No. 1398 Model  ©2:7a Ambient c 23
Compressor ESC7H Thermostat Rance Cootrol Pos. Max: short!
Overload | charge R1:Za  1623r. | kebr Per Dav 3 ¢} 2o
' Remarks: ULUMPRESSOR NECCKI 1/6 rp avg- Cab_ Air  °C -14.3 /1 3.23
- T Perceat Rum 1 0 0 r :
1 I H 5
' e e i i Average %Yatis 1 I 3 '
S ) Cycles Per Day
' Saction cl 1
10 L1201 1223 v .
— fla - Ronsing - Ewhr/ Discharge Press- I
' Cock | Time | Time | yime Ewbs . Flopeed § = ppy
Time ) Clock | Meter Time Scrometer 038 mm Hg
' Time B i | AVG.
LEVAPORATOR *C 1-14.3
]
l T < |
CABINET Te < [£.1 ]
l T, o |37
Compressor Shell o |97
Suctioo Lige « |32
l Thermosiot < | -18 d ! J i J
Evap. highest Point  *C P ! ! ! ! ' i { l 1!
. Top Sgg Sheit “c ] f ! ' | ! | !
Sottom Zgg Shelt L l | ' i ’ ! } ' | i i
4 ' , , , : : ——+
. Deir *C L ' 1 } . : ! ‘ i ! ; i
Crispes C ' I ’ 5 ! I | :
Iplet-Zvap. < | -19.4 i i i ? ; | | |
. | Outler-Zrcp. < | _18.4 [ i ! ; | i ! ; |
.pier-Cond. o ! £a i i ! ! ; i i l
l | Outier<ovd « g | i S S bt |
! Viddle Paint-lond.  °C | | : i ' ; ! '
E ! 300m x | 43 i ; ; ! i |
- - Y . : Y
- . ! ; ] : ' i
;| N A BT S I
i . T
H b ? ' | ; N |
o P i - s
| [ [ : ; : i ! i |
. Tested 3y - -9 S=0c of lesezreh & Development
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i Research & Development Laboratories
\ ==/ Performance Sheet

8
i
l REFRiGERATOR ( 12 Cub.ft) Continous Run Ny.2
Room 2 Statios 1 | Daie Sept.95
Tem No. 2073 Mudel 62474 Ambient < 32
I Compressor L “(7H Thermosiat Ranco Cootrol Pos. Max{shor=]
Overload | Charge R134a 155gr kebr Per Day f v 9] o
' L‘fﬂ_‘!_f_kr Copmoressor Neccin_ 1/6 hp. Avg- Cab. Air  °C § -i4.2/ -3.4
Perceat Rus ¢ 0 *
' ..____.._L Averaoge Wans | 2 | 9 |
i Crcles Per Dav
— Section CL k i
. B G R S LLEN P LI 255 | | prewure  CO. i
“:m Tlapsed :ﬁ: Russing _ﬁ__- Kwhr/ Discharge Press- l
l "Clock Tim: | Time } Time Kwhe | Flapeed Barometer 658 ke
Time Clock | Meter Time =
' Time | | [ | | AVG.
EVAPQRATCR < a2
i T. < |-4
l CABINEY T. < |-3.1}|
T < |-3.2 l
l Couspressor Shell * | 34 r
Suction line * |3 1, '
l Thermos:ot « l I ! ! ! j, ] ! ! !
Evop. bighest Posnt . *C l ' ! ! ‘ ' ' i { ! ; ) !
' Top Tgg Shell o | ! i ! 1 | i [ [ | ! |
| sotomzggsner << | | 1 i b | b i
Yoy o ! % i ) ! ; i 5 ? i f
' -Er:sae.' < l o T | I H ! l ! l ' i T-—-
iDiet-cvap. oC I -ig. 1 ! i : : i ' : l ; T
' { Qutler-Ivep. o | '/ l ; . j ‘ | f I l
‘nier Covd. o 04 i ! i i I i i i !
l " Ouries~cond. < 1471 : L i : : ; ! ) l
[ Vodie ®mat.Cona. € | i ! i : i |
T 3com x 132 | ! E ! . ; |
& IR .
3 I - ] 1
'ig P s Cr
i N A T
Fe P | 5
!r— i | ] ' ; ' i ! i |
l Tested v : J2oc [ esezreh § Development
_60-



Vo 3| Reseqrch & Development Lakcratories

No.l
TEST: Pull down ' g7 o 105! | caTe: March 95
VOLTS: 220 CYC.  50Hz fMopsLy:  6247a | Roex - 3 STA. 2

CHange: Rliba-15 er | core x-. | axsznT: 439

e

OVEFLCAD © -

' ISGLATOR = LEACS - Ro: - To: ISO . No.

Time ] O joOMiy. 25 {80 i20 J180 ]240 bl FT
AMPS. | - jr2rfra7prn o5 )1.02]1.02 r
WATTS - ]215 [182.5 165 | 150 |145 |1£2.5 |
Swvet. Pressure . - _ - - - i
Evsperator *€ | 3§32 f1z.5)-1.518.5 ) -11 Ji2.5 i ! :
A 'Lf;__'c [ 43' 21.5) 36 2¢ 113.518.5 5.7 4 | - { g
wiretl s, w1 3142 § a8 | 2rshes ] js.3 T o
T ¢} 43) 42| 35 27.51 16 f10.5] 7.5 ; T
Comprosee SW=C | 43! 6] 78 ¢ 92 98] 98 |97 l L
Swciom Line G i L3121.51 19.51 16.5) 15 15 | 15 P 1
jtermostat ¢ | 43i-2.5] -9.5]-13.5)-15.5 -17]-17.5 ' ! !
{ Inter.Fvap. T | 43l 2t g5t 13 -i5 |-16.5 <17 | o
Cutlet. Evap.Q | 43] 2} -6 1 -12}-16.5-183] -20 ;
Inlet Cond. C 3] s0ls5.5090 | 9289 | 85 | | ! -
Outlet Cond. C L3l 69766.5053 | 62 1 61.5 51 | E
l | | T L :
| | I :
*lem ) s3] aala |l ) ol oz P
d_ I S R B 1 { F
COMPLETIH R LiptE- Za Ml No. OF CUT.QUTS— — TOTAL O TiNE —— .-
i_ me B b |
AMPS. | I
{ WaATTS | ! i- | :
PR A S WO Y SN A I |
| F-¢ < | Jt 1 ! !
T, oC I i
PC 5 x| i ] 11 !
T °C | | i |
Coraprecor SheltsC T I ’_ ] E
Sud.’nn-.'.i.'u-' *C T : i_ ! ]
‘: Ice Tray i < | ! i -
Wicsitang C
| beiege n ] f [
i '

g

— ] e — [ e = e e fom e <

|
|
l |
oo |
i | | |

Tesied by Head of Leovwech & Dove s




| \an_‘c-’l / RESeJ/rca & De'.'elopmem Laroratories
No.2
' TEST: PULL DOWX TEST Iz 1231 | DATE: MARCH 95
VOLTS : 220 CYC. 30 liz | MODEL ¥z, 62: a | roou : 2 STA. !
' CHARGER 13Za- 158 gr. CCMP X2, | AvsENT: <3%C
OVERLOAD :
1SGLATOS -+ LEAOS : Ro: To: ISO . No.
' Time v idinho 125  led 120 180 f2s2 | [
AMPS. 28 jraadtzas)eos fiioz J1.03
. WATTS 217 1183 1169 b5, e |es
Suct. P'resanre
' EVAPORATOR *€ |43 {33 [12.2f - .ol-8.2150.8]-12.3
T 43 2 |37 |25 itz.540.5 |5.8
CABDMET & »¢ Ju3 f:3 139 85017 iz st
. b o les ez l3s lzeshg 2 7.6
Compresser ShelieC /3 M6z |75 193 098 |99 |98
' Ssction Line € 143 22 120 [17 .15.6 J15.5 }16 I
THERMOSIAT € f 4 4-2.6 §-9.7 | -i5.3-15.6-17.1}-17.4 '
UGTLET bvAP. %€ §43  3-1.91-7.5)-125 199182 16.7
| et 3 1-1.9 [5.5[-115)-16_[|-18.2]-19.5 )
ouTLET cone.ocfz3 I8t s6 oo jua oo [s9 }
Bistercom > T T Tor T lex |2 o
P
' Remven oC l .
I j
l COMPLET!CN TipE_242 Min. No. OF CUT-OUT TOTAL OFF TIME.
e | 7
l AMPS. '
WATTS P _ |
Jioooie e " !
F. C. C !
- R
' PC.{w = |
In__-c | —!
l Coraprerccgr Sheltal .__‘
—Sutt:ﬂn_?.i.:w < i {
i Ice Tray B < ! ‘) _j
l! WiLiing o | i
__Uridq.- 2 { ) ____L___E
|__ | |
Sl | i
A — 1
l - 1 i | :
: R hY __! _i
| — i N
Testcd by _62- Heod of Lesccich & Deveivmezt



B\.. . =71 Resecrca & Development Laboraiories
. No.3
' [ TEST: PULL DOWN TEST ko 12L€ | DATE. MARCH 95
VOLTS: 220 <YC. 50 iz | MODEL¥s. 6247 a | RoOM : STA. 2
l CHARGE: R [34a - 160 gr. | CCMP X2 | AmEIERT : 3%
OVERLOAD :
l 1SGLATOR =+ LSADS : Ro: To: 1SO . No.
Time p muin 10 {25 |60 120 fis0 J2ec H i
AMPS. f1.28 §1.19 f1.16 [1.07 .09 |1.04
. WATTS s liss yies hist hez e
Svucl. Pres-nre .
' EVAPORATOR *C |3 l3s  |14.3|-i.6]|-8.3F10.7]-:2 )
[ 1. ¢ b3 Ja2 27 |26 Jis k.6 5.9
GABIHETE 7 ¢ 43 Jae oo f29 7.2 |2 835 1 ] B
l i ol ez fa9 Jo9 s i3 ]7.39 I
Compresser ShelleC 3 165 79 194 99 100 99 »
l Suction Line C 143 |23 19.5 I 17 i‘S 2 115.6 §17 ! H
mekiusiAl C Ju3 1-2.51-9.6]-13.4-15.4-17.2| -17.5 ! |
IRLET EvAP.  *C §43 (-1.9)-7.2}1-12.4-15.4-16.3]-16.8
l GUILET evAP. @ |43 11.5 |-5.5]-11.4-16 |-18.3]-19.4 .
INLET COND.C |43 [81 Js6 Joo o3 Jor ]9 l
l OUTLET conpCls3 |70 67 |64 64 |63 162
)
" ] _ ]
Room « {43 |43 | 43 | 43 |43 |43 43 :
| |
' COMPLETION TiME—244 _min No. OF CUT-QUTS- —— TOTAL OFF TIME-——
T e ‘
AMPS |
WATTS j T N
Sact. Pron o i | i T i 1
q f. C. < | | ' %
T *C | :
q PC.{ " = K
[~
! Compn'«uravr!!ﬁc _"F
Sncllnn-f.i.:w °C J
" Ice Troy ) °C ! _l_._.l
B Wwdling | i
- i Bridge 2 P __4_______‘:
_ : !
- ' !
m ¥ i
T f
1

TesicC by Mead of Lesecich & Deveivzmezt

. ' , l
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8\ . —*r - Resegrch & Lievelopment Laporaiories
- No.Z
. TEST: PULL DOWN TEST ke 1277 | DATE: March 95
VOLT3: 220  CYC. 50 bz | MODSL Y= 6247 a | roQU : 2 STA. 2
l CHARGE: R 13Za- '6? gr COMP N2 | AmetENT: 2370
OVERLOAD :
l 1SGLATOS + L&ASS : Ro: To: ISO . No.
Time 19 |25 60 j12¢ 189 247 {
AMPS. .28 yi.19 {1.16 |1.07 |i.oi |i.05
l WATTS 2.8 163 _j168 {151 W48 145
Sucl. Pressure . l
' EVAP(RATOR € f73 32 14.5{-1.6]-8.3 |-10.7|-12.2
[r_ i3 |2 137 J26 |15 9.6 5.7
CABINET: & € J,a 124 [40 |29 |i7.2 Ji2.1 |8.3 [ -
l i €43 q.z f39 129 18 it |7.3 |
Compresser ShelleC 123 165 |79 134 |99 [100 |99
l Swction Live C 173 193 120 117 |16 16 {17.5 L
THERWUSTAT  *C f3 126 1-9.6 ] -13.3-15.9-17.1] -17.4 1
' ik EVAP. € J43 -9 1-7.00-12.9-15.4-16.2}-10.7 | )
OUTLET EVAP g {43 1.55}-5.5}-11.4-16 [-18.2]-16.7
" INLET CONDC fs42 |83 |86 |90 |93 |o1 |90 |
'i OUTLET coxDcf43 |70 67 165 |65 |63 |65
i ; -
1 —
Rovem « |43 43 43 43 43 43 43
l l |
' COMPLET!ON TiME__ 247 Min No. OF CUT-OUTS— TOTAL OFF TIME.
e g J | ‘
. AMPS. ]
|_watTs 111 IS N S -
l Suct Pres o P
g A < j o
A
. P.C ' °C '
o< _ 'l |
I' Conprv'c_m.: Shelts i -‘
{ Surt.on Lizue oC i
- Ice Tray ) < !
:'g Wicaing  j N :
;; Bridge 2 1 ) __f'
Zl“ - i
.ml I} {7
4 ’
:_Rmm < B . -
! | i P
Tested by 64 - Heod of Lescusch & Desejuymest
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Se G s & Devejerm

]
— Research & Pevealopmant Loboraleries
] S Periormanca Sheaet
Refrigerator {12 cu.ft) cycling Run. Ne.i
' Reom 1 ! Statinn 2 [ate ] March 95
Test No. 1033 Mutel 6247 a Ambient *C La
' Comgresior ESC 7H Thermesiat T Cozizol Pee. ﬂ MiD.
Overlocd -~ —l Charge F134a 155 er Lane Pes Loy ‘ 5
' Remarks: Compressor Necchi 1/6 hp Avg (cb/Aer
T - —lTe.‘un Ten
| e—— 0
l — Avercge Liatts
C rcles er Day
— ~ Sutt cu Cl
i g 2 fi’g 50 bié 5] | pese GO
e | Hemed [ Runsing T Bt | s 0 P
' T::k ‘;Txme } gn?-: Tirz Meter TI:?I'.‘ l Bareawrter
' Time utoutlut in i AVG.
Evaperator < |-10 |-9
' T <5 s ;
Cabinet | T, « |7.5 |7.5 | B
- I B
' Coaipreseor Huell °C P89-5 89.5 T i
Sactioa Line o {17 35.5 l o
' Thermosind oc |-17.5]-6.5
fvop. higlest Poir- °C
. Tap Ben Shelt *C
tiottom FTpg Shell °C R _ ~
l Nairy »C ' [ ‘ N
Crisper >0 l--'-— | B
Iilet-Evap. < 1-17 -1.5 '
l Dutict-Evap. o |-12.5(-1.5 |
oo S [ |
' Oclet-Cond ¢ |60 |67 I
"- WCla i lgng, °C
l 3[4 _
!
l |



s
' o Rescarch & Development Laboratories
S dd Performance Sheet
l Refrigerator( 12 cubft) Cycling Run No.2
Room 1 Stgtion L l Daie March 95
' Test do. 1921 Medel 67773 | Ambient <l .3
Coapressor [SCTH Thermostet  Dynfoss Cootrol Pos. MID
Overload | Chorge R134a 158 gr | kwbr Per Day 2 7 )3 | s
' Remarks:Compre ssor Necchi 1/6 kp Avg. Cab. Air  °C 9..5 7/ 6.36
— == - Perceat Run 5 ] e,
l __! Average Watis 1 ' A l
—‘-—:_____,--__ i Cvcles Per Doy
I Suction ci | i
AL S RV R B 228 Pressure  CO. I i
k) -tx::;—l 1120 1o e 231 Ewhr/ | | Discharge Press. i B
l élm Time .“F;:l:: ' 1—;.:‘, Kwhe Flopeed Barometer =i
Time Clock i Meter Time 558 mm Hg
I Time Lutoutfut1n | I AVG.
EVAPORATOR *©1!1-101-8.9 -
l T o 5 5
CABINET T, € 17.617.6
l 1 o 7.1 17.1 '
Compresior Shell < | 89 89 T N T
Suction Line « | 18 36 |
l Thermostat € |-17.5| -6.4 ! l 1l l |
Evop. bighest Psint } ! ! | I H
l Top Sgg Shell oC ! ? ! | ! | ! | |
Sotiom zgg Shell C i ! i .' i } ! l i | |
. Dairy < j i ; ] i i I - ‘
Crisper c T T j! ! ‘ i '
Inlet-Tvap. T | 710 -1 i i P [
l Outlet-Zvep. * |-16.6] -1 ,6] l f : ‘ ! _ ' '
‘pier-Cood- C ! 84 i 7 ! ! ! ' | ! l
| I L R S S N S N
|_Middle Print-Cong. o€ f ! ! ? : | !
E i 2oom Lo L3 ' : } i I
: ! R ; i ! i
v N P S A
' E | ' ' : I ! !
10 I R B N S R N
E - ; | i i
| l i : | ' i i i |
l Tested 3y : 8+0c Jl 3esezrch & Development
66 -




]
l Research & Development Laboratories
-t/ Performance Sheet
' "Refrigerator: 12cub.fu Cveling Run No.3
Room 2 Stairnn { 1 Doie I March 95
' Test No. |565] Model 62L7a | | Ambient < L3
Compressor FESC7H Thermostat Danfoss Cootrol Pos. MID
Overload l Charge RI3Za - 160gr kebr Per Day 2 ‘ 7 ¢ ' 2
l Remarks: Cormpressor Necchi -1,6hp Avg. Cab. air  °C -9.4.6.61
— | | Perceat Run 6 6 % [
. ' ___-! Average Watis 1 1 5 |
1 | J Crcles Per Dav 7L
' T T7C1 680 Section CL_ | i
5 2 beeem 152 — 22 Presure  CO i ]
IR R T == w—
%:ck Time gf:: i Time Neter Time Barometer 658 mm Hg
l Time LutoutLutin | ' AVG.
~ EVAPCRATOR *C -9 9 |-8.9
l T < |5.1 b1
CABINET] T. < |7.6 7.7
' T < |7..5]7.15
Compressor Shbell oc |9 91
Suction lige o {19 39 1
: l Thermostat < "1—-4—65 | ) [ , : i ]
Evop. higbest Point < ! J! ] ! ' ; H
l Top Zog Shel o D R R | |
- Sottom zog Shelf a8 ] | l i -' i ! ] I i L i
) ' Dairy o | ! i i ; i { l | vi
Crisper C ' ' ——T ] ! l i i . 18 ]
' Inlet-Zvap. o |- 7012161 i i i [ | i |
I Outler-Zvep. o | 16,4 1.8 i ! :' | i ! ! i l
‘piet-Cond. ¢ 185 {43 ! ; i i i i l
. l * DuotiesTond. o i61 169 i i ; : i ! | :
ﬁ\liddle ®nipt-Cond. o | i 5 ﬁ' i ; ' j i
E Io0m ¢ | L3 WA ' ; | 'i |
- ek o T
;| i R 1
E ! S R R B
i N R R N R R
' t i : | i 5 : ;
m o i ]
' ' Tested 3y . 67 Se0c J! 3esezreh & Development




, Research & Development Laboratories
I Performance Sheet

~ Refrigerater i12 cub ft) Cycling Run Nell

-
i
Room 1 Siatine 1 Doie March 95
Test do. 1382 " Model 6227a [ Ambient b e 43
Comypressor ESC7H Thermostat Ranco Coutrol Pos. MID
Overlood | Chorge Ri3za 162 g| | kwhr Per Day z |7 1 eio
' Bemarks: Compressor Necchi - 1/6 h Avg-Cab. Air  °C 9.3/ 6.7 _
Percent Rum 6 6 =,
l ES— Average Wans 1 1 £
S | Cveles Per Doy
l | Soction C.lL E T
12 T 9L 57 11019 230 | | Preswre  Co. N
l c%,.k, |Elo?sed ,;: lnn.ui-g 78‘9'.‘ ‘ ;:::./‘J Discharge Press- » i
Time Time | ot { Time Meter Tirme Borometer 658 mm dg
' Time futoutfutin 1 i AVG.
 FYAPORATOR *C |-9.51-8.8
l T € ]5.2 |5.2
CABINET] T. o | 7.7 }7.7
' T, e | 7.2 17.2
Compressor Shell ¢ | 81 92
Suction Line o |20 L0 1
' Thermosias < |-i7.3-6.7 ! ] ] I
Evop. higbes: Point *C ! ! | L I g M
l Top Sgg Sheit *C ! ! i | | ] l
Sottom Zgg Shelf C i i :' i ; I l j
ll wary *C | | P : i i i i
Crisper *C I ' E ' ] i [
Inlet-tvap. oc | -17.4 -1 7} i i : ; l ; T s —
. Outlet-Zvep. o | -16.7-1.9 ; ; f : l | ! 5 J -
‘met-Cond. o ! 86 i 50 { ! 5 A i ' i '
l " Quties~Eond. o b62 170 4 i ! : : i ! I ;
Middle ®apt-Cond.  °C | f | N i ‘ i ! | i
l Zo0m | 43 Tl 341 I 1 |
:: IR L !
il o ; : ; E ' : | |
'i ! S S S N B S
il A AN A S RN BUNNS SN B
ki C ] ]
1 1 i1
Tested 3y : H=0c o1 1esecreh & Development
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BOX 8667, TEMRAM IRAN CARLE

KRJ CORPORATION ... (.

Prototype No.1

Ice Freeze
Performance Sheet

Node

6241

Compressor Power
Ambient

Thermostat position
Volts /Amper
Percaentage working
Freezer air

Cabinet mean Temp.
Compressor Sheet Temp.
Iniet Cond.Temp.

Outlet Cond.Temp.

1/6 hp - ESCTH
32 ¢

Shorted

220 V/1.1A
Continous
-12.2%c

5.7%¢

85 ¢

16 ¢

49 ¢

Remarks : Within 4 hours and 8 minutes ice Temp. reached to

g L a
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ARJ CORPORATION .

Prototype No.2

Ice Freeze
Performance Sheet

Hodel 62472
Compressor Power 1/6 hp - ESCTH
Ambient 32°%¢
Thermostat position Shorted
Volts /Amper 220 V/1.1A
Percentage working Continous
Freezer air -12.2 ¢
Cabinet mean Temp. 5.7 ¢
Compressor Sheet Temp.] 85 ¢
Inlet Cond.Temp. 76 ¢
Outlet Cond.Temp. 49 c

l.
-

b
l.

-70-

i ag

Remarks : Within 4 hours & 10 minutes Ice Temp. reached to -7 ¢

e
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ARJ CORPORATION . (.=

/

\
$

Prototype No.3

M

Ice Freeze
Performance Sheet

"oiwe

Hode 6242

Compressor Power 1/6 hp — ESCTH
Ambient 32%c
Thermostat position Shorted

Volts /Amper 220 V/1.1A
Percentage working Continous
Freezer air -12.1%¢
Cabinet mean Temp. 5.6 c

<

Compressor Sheet Temp. 86 c
Inlet Cord.Temp. 7%

Outlet Cond.Temp. 50 ¢

Remarks : Within 4 hours and 12 minutes Ice Temp. reached to -7 ¢

S
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ARJ CORPORATION .. C. ot~

|

:

Frototype No. 4

ice Freeze
Performance Sheet

Mode] 6247a
Compressor Poweri 1/6 hp - ESCTH
Ambient 32°c
Thermostat position Shorted
Volts /Amper 220 V/1.1A
Percentage working Continous
Freezer air -12.1 ¢
Cabinet mean Temp. 5.6 ¢
Compressor Shect Temp. 87 ¢
Inlet Cond.Temp. 18 ¢
Outlet Cond.Temp. 51 ¢

Remarks : Within 4 hours and 15 minutes Ice Temp. reached to -7 ¢

LY Y

TP YRR
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MODEL 6243a

-73-

LR e S e I B A B PR A O St BPIR

BOX B467. TEHRAN, IRAN, CAB1E TELEX 2172176 AR TERRAN, FAX 90854358 "Bl vC4075-1°9

ARJ CORPORATION . C.'=
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ARJ CORPORATION .. |

CALCULATION ANO EQUIPMENT SELECTION FOR MODEL 6243a

TRANSMISSION LOAC

Qt = U AxDT

R e R

¢ = Ux A
p
Ccrstant ¢ = —————
) ti-t
: 21.1
] 42-21
!

¢ = 1.41 w/k

cl = K x Al
c2 = K % A2
A1 = effective heat transfer area of freezer compartment

A2 = effective heat transfer area of cooling compartment

Therefore

EEFLELLRL
Qt = T}t. Jt(
Qti= ¢t = Dt1
Qt2= ¢2 s D72

Where

12222

Qti= transmission heat relative to freezer compartment.,

Qt2= transmission heat relative to cooling compartment.

z Dt1= ta-tit
pt2= ta-ti2
. g
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titz -12 ¢ for two star refrigeca*or

ti2= 5% Avarage Temp.of inside cabinet

<

ta = 43 ¢ Ambinet Temp.
Afo= cut side area of the freezer compartmert

Afo= 2A3etA1+2A2e

2

-

Afo=z 12017 cm
Afi= Inside area of the refrigeratcr compartment.

Afi= 2A,3e+A,142A,3e
2
Arg= 22746 ¢cm

Ari= inside area of the refrigerator ccmpariment

el
-

Ari=z 16656 cm

) —

Am = /Ai % A0 mear value

Amf= 0.7775% for freezer compariment
Amr= 1,946 m for refigerator compartment
A = Amf+Amr
A =2.793 m

2,
U = 1.4172.722 = 0.5%7 w/m K

Qtr= U * A = DT

Qtr= 0.517x1.946x38 for refrigerator compartment
Qtr= 38.2 watt

Qtf= 0.517<2.7775

Qtf= 22.10 for freezer compartment

: Ot = Gtr + Qtf
»
: Qt = 60.3 watt
-75-
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. PRODUCTION LOAD

. Qpd= fQpr + SQpf + ZQef + Q1%
Wrere

l rxx2%

. Qpr = Heat removed from products abcve freezeing point

. . No.: Product | Weight, Specific heat, Initial Temp). Final Temp. .
L P b e b e e e e L Y e e e ——ra——
' 1! Meat ' 3Kg ' 3.4 kj/kg k' 28% 5% ;
[] ] ] ] ) 1 »
[} [} ] ] ] i

' t 2! Butter 1.5 " i 2.68 b1 ' :
3 Vegetable; 3 V3,17 . 2¢ ° ' 1c - .

l Y4 Fruit ! 3 b 3,89 ro20 " ST

l 7 5. Water V3.5 . 4.18 : 20 ° : H .
ro6 ! Milk bo1.5 " 3,76 T rs :

l Therefore

' Qpri= 3 x 314 { 28-5 )= 21£.£§ ki

Qpr2= 1.5 8 2.68 (10-5)=20.10
' Qpr3= 3 x 3.77 (20-10)= 113.10
Qpr4= 3x3.81 (20-10)=114.30
' Qprs= 1.5x4.18 (20-10)= 6207
' Qpr6= 1.5 x 3.76 (10-5) = 28,20
3
i

'S
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Qpr = 555.06 kj

For the Freezer Part of Refrigerator

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

Qpf = W x Cp * DT

Qpfi1= 38.95 kj For Fish

Qpf2= 178.98 kj For Meat

Qpf = 217.93 kj
Q1f = Heat removed from freezing point to -12 c Evap.Temp.
Qlf = W =* Cp x DT

Where

t3333;

1
Freezing pointf Cp . Cp
! before freezing, after freezing

Fish , 1 Kg | 10 -2.25 ¢ : 3.18 kj/kg‘K o172 kj/kg:K
Meat ! 2 " ! 28 ¢ -0.5 ¢ '3,14 " 'o1.67
QIft = 1 x 1,72 [-2.25-(-12)] = 16.77 XJ

[>]
—
.h
N
"

2 x 1.67 [-0.5-(-12)] = 38,41 Kj
Q1F = QIft + QIf2

Q1f = §5.18 kj

b ey

Q1f = Heat removed to freezer product

[T

o
——t
-
1]

W % hi

- 00001 -

TR
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- ' ARJ CORPORATION (.. .ot

Where
rrres
W = Average weight of product per kg
LA = 1t kg Fish
w2 = 2 kg Meat
hi = Latent heat per Kj/kg

nit = 228 kj/kg for Meat

hi2 = 235 kj/kg for Fish

Q1f = Qift + Q1f2

QIr = 235 + 456

Qlf = 691 Kkj

Q1k = Heat removed cf 1/2 kg water for ice making from 10 P te -12 2

Qlk = 201.44 kJ as it is colculatec for mode! 6246a
So = Total production load will be

555.06 + 217.93 + 55.18 + 691 + 231.44

fQpd
fapd

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 X is taken

B 4N

Qa =9 walt

S 00001 v - L.

RN
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Therefore cooling capacity will be

Qcc = 99 watt

CONDENSER,S POWER DETERMINATICN

We know that -----------—----

99 x 0.8605x1.25/55-43= 8.87 Kcal/hk

[

Operational condition a) Ks

b) Ks = 99 x 0.8605 x 1.25/55-32 = 4.62 Kca1/5k

According to static wired conderser series 40 - 51 - 476 ( see page _08)

The suitable condensor dimensicn is taken :
No of leg : 14
The wide of the condenser : 468 mm

The length of the condenser : 674 mm

CAPILL:7¥,§ Tu a7TTV

Y
y - et T [pai

m

RM_“ATION

We know that

2 2.5 -0.5
va = 2.35/p -1 % a x L

According to the vapour table (see page 2u3)
3
at -23.3 ¢ the specific valume of vapoure = 0.171 m /kg

Asuming mass flcw rate 2.90 kg/h of R134a

Y TN

VOO0t - ist v s

Y
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Therefcre
1333223233

Va = 2.90 x 0.*71 x 1000/50 = 8.26 1/min

at 55°c condensation Temp. the pressure is (see page 203)

2
P = 14.9 kg/cn
By applinz the abcve forrilae
/ 2 2.5 -0.5
8.12 = 2.35 ,ﬁ4.90 -1 % 3.72 *a x L
L = 5.50 nmeter

EVAPORATCOR,S DETERMINATION

Qcc = Qev - v A x DT

Coefficient of heat transmission of evaporator
2

4.7 w/m ck ( as it is ca’culated for model 6246a)

18] z

Therefore

123332322

92 = Ax 4.9 x 11.2
o

A 1,86 m

N oY)

[Nl 1

'

Vo A an L e t
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' Research & Development Laboratories
! Periormance Sheet
' REFRIGERATOR 7 cub, ft! centinous Run No.2
Room 1 | Stauon L | | Dose § Macch 95
. Test No. 1717 Mudel 6713 & | Ambient C r L3
Compressor NRLSLAEG Thermostat Ranco Cootrol Pos. Max fshert
| Overload | Cherge 3ia 132gr kwhr Per Day 2 | 3 | L | L
l Remarks: Compressor Geld star_.__lﬁ_hp Avg. Cab. Air *C f-12/1 .
%= - Perceat Run 1 0 §) %
l .__..__.! Avercge Watis 1 I 0 6 I
._.--——l Cycies Per Dov
' - f— ] Saction C.L I;_
[ 10 3 57 200 1332 P co. i
— p 212 ressure
8 257 129 [wber | | Discharge
I I R I
Time Clock | Meter Time meter 658 mmiig
l Time | | AVG.
EVAPORATOR < |-12 R
l T. * |1
CABINET] Tu « l1.1
l T < lo.9
Comipressor Shell o ¥ 93
Suction lipe *C |39 1
l Thermostot < | _j8 ! i F l
Evep. bighest Point  *C ! T I i T i !
l Top Sgg Shell sC ! ! ! [ | | ] | 1
Sottom zgg Shell C T [ i .' ! ; i I i
l Doiry o | | o : i [ i
Crisper °C jL T I E ! [ i ]
Inlet-Zvap. o F19.21 | [ i i 5 | | [
1= e T R N
. .p1e1-Copd.- ‘CJ &9 4! ! f ' i ; i i L '
' * Outies~Tond. o | 60 | i i ; 3 i ! | :
[ Middle Pnipt.ond. o | i ; i : ; T l ! '
t 3o0m | 43 i i i ! 'L l
: | ! i | : ! i |
' { N A N R S S N !
I f : f | ! ! _
i I R i
l ' ! | i ; !
T
. Tested 3y - H=o0c 5 lesearch & Development
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Research & Developmznt Leboratories

i Performance Sheet
Refrigerator (7cu.ft) Cent:inous Run at 220 V No.1
F«m 2 | siation 5 ] pote Mirch 95
Test No. 1037 Mudel 6243a Ambeat *C L3
Comgpresior  NR4S LAEG | Thermostat Ranco Coriro! Pes. MAX.
tO\'erloud L Charge RI134a 130 gr Lohre Per Uay 2 < 2 Q9
Remn:ks‘-. Compressor Necchi 1/8 Hp Avd. Ceby Air *C ~12.1/1
j Percent um 1 0 0 o
' Avercge Watts 1 0 5
Cycles Per Doy
Suction C.l
Y 1 791 100 209 135 Pressure C.0.
.f.... | Clepsed ..,.-?ﬁ,l Rusuing rlOO hwh/ .p'”hr'me Fress
Clock Time Tine Tiae ;x:‘hr E-i-‘:f::d Bzreoeter 658 mm Hg
Tize Clocl: Aleler
‘ Tine V6.
Evaporator ¢ )-12.1
T *C 1
Cobinef T. *C 1.1
] 1, <] 0.9
Ceaiprescor Lucil C 93 I _
*5!!\:“06 Lize *C 38 !
Thermosiag *C -18
£ a3p. biglest Poir- C
Tup Epp Slheit °C
vaion Tag Shell “C
Nairy “C
Crisper oL '
Iniet-Evan. < 1-19.5 ' l
Dutiet-Lvap. ¢ }-18.5 —_
Telet-Cond. oC 87 ) —_
Ovilet-Coad. «C 60
_F.!.’.lc ot .Cond, <C -
':':,'*f‘oom £3
{ -
P -B7- iles of Juecuneh & Deveioge ot
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. Research & Development Laboratories
1] Performance Sheet
l REFRIGERATOR ( 7 Cub.FU Ceniinous Run Ne.3
Room 2 Stating 3 Duie March 95
l Test No. 1727 Vudel 6243 [ Ambient *C L3
Compressor NR4SLAEG Thermostot Ranco Costrol Pos. Max{short)
Overioad l Charge Ri34a 134gr kehr Per Day 2 I 5 | 6 | 8
. Remarks: Compressor Gold Star -1/8 hp Avg- Cab. Air C -11.9/ 0.96
Percent Run 1 0 ] 0 9
l | _! Average Watts 1 0 7 '
| — { Cvcies Per Day
' : Saction C.L I
125 LET 00 |22 212 | | Pressune o, i
10 | rapsed .szo Roveing —a 28 [ Kwhr/ | | Discharge Pres ]
l ‘Clock Time | Time | Time Kwhe Elapes . Barometer
Time Clock | Meter Tirne 658 mm HY
' Time i | AVG.
EVAPORATOR *C |-1192
' T, * 0.9
CABINET T. *C 1
' T, C 1
Compressor Shell < 9¢,
Suction Line *C 40 1
l Thermostat < }i7.5 l | l ] l
Evap. higkest Point U | ! | I i !
' Top Egg Sheif “ ? ! i | | ! 1
Sottom Zgg Shell o« 1 l | b | i . | i
' Dairy « | I | ‘ } ! T ] l i
Crisper *C ' [ i ! ’ 1 i I
Inlet-Evap. °c |-10.3 ]
. Outlet-Zvep. o |-18.4 i i ! | ? [ 5 ? |
‘nie1-Cond. o |50 i ! | | E | ; '
' ! Outie:<ond. o« |62 i i i ; s j 5 ' ;
Middle "mni-Cond.  °C 1 ' i i : ! i
! 3oom < | L3 i ' f | L I
3 ! i ! ; : i ’
: T AR
‘ : i : ‘ i ! !
H L v v b !
‘ i P 5 5
! 0 . 0
l '-'ﬂ"ﬂ‘ 3y : | J+oc of 2eseareh & Development
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Research & Development Laboratories
Performance Sheet

Tesied 3_\' H

o~

. REFRIGERAT DR (7 cub, tt) <y itinous Run NooL
Rooms 2 Statee 2 Doie March 93
l Test No. 17¢7 Mudel 62422 | Ambient C L3
Compressor NRLS LAEG Thermostat Ranco Cootrol Pos. Max 'short
Overload Cbarge * Ri3.a 135 gf | kwbr Per Day 2 s e | o
I Bemarks: Compressor Gold siar - 1,8 ho Avg- Cab. Air  °C -11.9 /7 2.90
Perceat Rnm 1 0 Q s
. ‘.-.___.-__...r Averoge %atts 1 Q 8 |
!— Cycles Pc‘ Doy
' Saction C.1. " ﬂ
12 - ¢17 ot 1730 _ .
SR 2 2C0 j———-—r 215 Pressure co. u
10 ' 1 515 " -
——{ Elapsed “Zm_] Razaing _:,.__’...l.)l_:).‘ Kwhr/ Discharge Press- '
. "‘Clock Ti Time | o Kerhe £lopeac |
i ime Clock | Time Meter Time Barometer 6bg mm Hg
. Time | | AVG.
EVAPORATOR * |-11.9 .
l T < |o.9
CABINET} T. *C (0.8
' T * 11.1
Compressor Shell e 95
Suction line C L1
. Taermositat « _17 1} ! i
Evap. hLighest Point % TL ] T, ! f i
. Top tgg Shelf °C ’ ! ! | I I J ’
I ' i § H H
Sottom Zgg Shell « | ! ’ l | | | | i
l Duiry « ] 1 i L ; i i | ‘
Crispes C ' I ' ! ‘ i ]
7 s . 1 1 R
Iplet-Zvap. o |-19 | | f ! ! | | ‘ l
l Outiet-Zscp.  |-18.2 i l f } ! | ! ; l
.sier-Copd. °C ! 90 i ! .l ‘ f l l
l  Gurtercond R l
| Migdle ®api-Cond.  °C | { ! : i ? ; ! i
. oom x (43 | i ! 5 | i |
t T 1 z L
! i | ! : ; .é : : ! | |
' ! | : f ! ' ! ! !
i e
. i { § ' H
l ] ‘ ' ! !
| i i : i ! i . i

S=oc JI lesearch & Developiaent
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Research & Development Laboratories
' - Perfarmance Sheet
FEFR:GERATOR { 7Cub.ft) Cont16us Runj he
l Room 7/ Stotinn Doie Sepl.1993
Test No. 1694 Mudel 62432 " Amocent < 32
' Cempressor [{R45 LAEG Thermcstat  0anfoss Conirol Pos. Max {shert)
Jveriond | Charge k1343 130gr kebr Per Day 2 12 15 T
l Remarks: Compressor Gold Star  1/d hp Avg. Cab. 2ir  °C -14.5/-3.8
T Perceat Rus i 6 10 [~
' | | Average Watis S £ |
\ _C,vc!es Per Doy
S Section cl. i
' —19-—5. 2 3680 200 ieif 188 Pressure co. l
8 | 4480 . 1429 Kwhr/ Discharge P i
e | Flaps~d o Rapaing rge Fress-
' ok | Tme | Dme |+ Time | Moo | e | | Barometer 058 mn Hg
' Time | | ] AVG.
EVAPQRATOR . °¢ |-14.5 |
R o |-4.2 |
l CABINET) T. < |-3.6 |
T, *C |-3.8
l Compressor Shell < d0 T
Suction Line *C 130 I [ ’ | v
' Thermosiat < |- 19.¢] l ! ! 'L I l T l
) Evap. bighest Point  *C ] | ! ‘ L { ; | i
' Top Fgg Sheil *C ‘ ! : | ! | I ! | ! i
Sotiom Zgg Sneit < T ’ 3 .' ! ' | I I i i
Dairy e by
. Cnspe: C ' i T ‘ ? ' f | : l !
! tnler-Zvap. < fo19.d 0 i i S R |
'ﬂ ! Outler-Ivcp. « §-19.1 l ! ! i i | | |
‘niet-Cond. < !p3 | ' E | | | |
' :rﬂuﬂe‘.-ém. C i45 ; B i i . . ! ! f ; !
| Middle ®na:-Cond. o | i ! i ’ £ ' .l |
= | 300m € 32 | ' ; ; ' i j i
E : | | j : | 5 : i
3 R P !
t | ! E ! ! !
i ! l ' ! | o] |
‘ i ] ] i ! | .
l | i i ; : : i i j |

Tested 3y :
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l \ TRy ¢ i) Research & Dove { Lanoratories
L‘nn.a J ) .
Refrigerator ( 7 cu.ft) Ne.l
l TEST: " Puli Dewr TEST N 1039 | cate: March 95
VOLIS: 220  CYC. S0Hz MOOEL X2 62£3a | RCCX ¢ 1 STA. 2
I CHASGE : CCY:P N7, | axerEnT: 3¢
OVERLOAD : _
' 1SGLATOR - LEATS : Re To: ISO . No.

- -~ T -
Time lc joMINf 25160 |i20 |240 q |
AMPS. 11.03 0.95 10.92]0.9210.91 |

. WATTS _ e |50 |148 {137 {127 |
Svct. Frev-nre _ !__ _ - - _ l
l Evaporator °C | 43 |3! 16 1.6 | -6 |-9 B ; f
Uy, ec |43 142 137 126 | 12.6]76 | [ | I
Cab.rat } It € 1wl "32___3‘::'___! 25 |14 7 | | ’,,_,,__ v
l T, 1A |4z 35.5 125 1L 7 i | l
: Camprasser Shellst 43 '5& 30 ; 39 _94 95 ' !
' Cuction Line ef. : L3 ! :(Z L8 VA 39 40 _____j_ L___‘ ‘
| Thermostat Ct43 5 17 -1t j-14 j-16 . ; ' |
lk Inlet Evap. "% § 72 {1 'L-ﬁ ’-11 -i5 1.=17 ! ! '
Qutlet Evap. @ ! 43 [10 1-4 1-12 |-16 | -18 S
< |

Iniet Cond. 3 186 186 |93 192 |89 i . ' -

'P-OU”&‘ Cond. 13 §76 167 166 163 163 | !
| ’ | | | i :

| 1 | '

] ] |
oo « J23 |23 [e3 Je3 13 |43 P

i
| || ' i ; — :

. COMPILETION TIME— 240 Mins No. Or CUT-QUTS TOTAL OFF TINME —— -

e i T 1 | | |
AMPS 1 I
WATTS ] " | g [ ; .

R Y — —{ - - _— ."“"“'—'_“"' -, T - :

Seat Pres e l d i ‘ i 3 i

- c i i [ T
I T, | 3 | { | 1

l)-C- '.l 'c ¥ i l '

T °C. b | . | i L i
Corapiveso; SheltaC 1 i ] ' . | | T
Sarl.on ”Vu >C } j T '"'_‘ 4[ ! r '
Ice Trar < i ' I ;

Wicding C i L I
! |
bridye 4] 3 .
| | i i
N T T ¥
=
| ! | ]
= e e i l -' i -
j | ' | | t L
N - f t ! ‘ |
AP N S S B -—
| i | !

Tested by

Mead of ieenr

S & Doveluens




} \...==s1 / Resecrch & Deveiopment Laboraiories
Ne.2
' [TEST:  PULL DOWN TEST k2. 1510 | DATE:  MARCH 95
VOLTS: 220  COYC. S0Hz | MOOSL¥c. 6243 a | Roou: = 2 sTA. 3
l CHASRGE: RI3Za - 132gr COMP N». | AMBIENT: (3 C
OVERLOAD :
1SCLATOS < LSADE : Ro: - To: iS0 . No.
' | Time 0 Minj 10 | 25 | 60| 120 142 I
| es. li.030.95 | 0.92f0.92 l0.90 |
.\ WATTS 175 150 y 148 | 138 |128
Suct. Pressure
' EVAPORATOR “C | 43 | 31 161 16 {1-6 | 9
[~ 3| 22]37 1 26 [12.8] 76 , d
CABINNT 7. = | 43| 423 | 251 | 7 ) -
} T, | 3] 4] %] %115 | 8 1
Comprazser ShellaC L3 J 59 | 80 " 89 |95 96 J
l Saction Line  C 1 43 591 49 ] 44§39 | ¢ |
THERMOSTAT € | 434 s | -7 | -11 §-14 |-16
INLET EVAP. € | 43| -1 t -8 | -11 |15 |-165) !
' OUTLET EVAP. | 43| 101 £ | -121-16 |18 |
INLET CONDC /31 871 871 93| 931 90
l ouTLET coNDOC | 43| 76 y 68 | 67 ] 63 ‘
1
' Room *C } :
| | j
' COMPLETION TiME_242Min No. OF CUT.QUTS- —— TOTAL OFfF TIME-——
r Tie ‘ ] 1
l MPS- —i
WATTS i
Sact fro,'.-..!:T'. '“ . _rj; ] T B N
R ~c L d
.  C | .
P.C. “n': *C
T, *C | )
== ——
Suctinn 7: e L of
‘ Ice Trar :f- _ N \ ) |
Wiesing oC |
B:idor 2 1 4
i’: i 1 |
¢ Rewre ~ f
(. A L S
Tested b7 87 Mood of Lrescusch & Deveivymest




B\.. s Resedqirch & Development Laboraiories
No.3
l TEST: PULL DOWN TEST ke 1617 | DATE: MARCH 93
VOLTS: 220 OYC. 50Hz | BODELNC.  62L3a moou: 1 sta.
' CHARGE :R134- 13(gr COMP N=. | A¥BIENT: 23 ¢
OVSFLOAD .
ISOLATOR + LEADS : Ro: - To: ISO . No. '
I Time OMinf 10f 25| 60} 120 | 744 | 1
AMPS. l1.04 [0.97 | 0 95} 0.44 }0.91 |
l WATTS 176 | 151 | 1491) 138 | 129 -
Suct. Pressure
l EVAPCRATOR *¢ } 43 §32 | 17 |1.7 (-5 |-8.5 N
Jr a3 fe a2 16977 5
CABINER 7, <« 2 |z 37 ) 26 J14.5) 7.1 F" _‘
l T o< | 434 | 37 ) 27 116 | 8.1 Y
Compresser SheiteC |23 60 | 81 § g9 [ 96 | 97 T
|, ?-nrlilm Line oL L3 1_60 50 LL | 40 41 :
THERMOSTAT € | 43¢ 5 |-6.5}-10.5}-13.445.8
INLET EVAP. °C 3 -1 -8 |-0.8)-14.846.4
' QUTLET EVAP. | &3 | 10 |-¢ |-11.9]-15.417.8
] INLET CONI'C 43 )83 |85 | 94| 94 | 91 |
l OUTLET CONDOC | 431 77 § 69 65 | 67 | 64 | T
1.
%
IH Roomw *C l
|
l COMPLETION TiME—244Min No. OF CUT.OUTS—— TOTAL OFF TIME
= ] | [
AMPS. |
WATTS 1
Soct. Pres.n . v i - ) I -
F.C. T
T TN« |
PC. = - _
IT = |
Comprescor Sheltel
!;uc::nnﬁne C
tlce Tror B Lro! B . ]
Wieding o |
Br%dq: N \ [ S
_ i
F it [
-
ijlmn: ~ J __..j
] —_

Tesicd By 8E . jlend of Lrsecich & Deszivgmezt




g\ 7] / Research & Daveionment iahoraiories

No.Z
l TEST:  PULL DOWN TEST k2. 1711 | DATE:  MARCH
VOLTS : cve MOD:L ¥, 6243 a JRoou: 2 sTA. 3
. CHARGE: 01342 - 135 ar COXP Ns. | AMBIENT: 3 C
OVSRLOAD :
l "JSGLATOR + LEADS : Ro: To: ISO . No.
Time 0 Min} 10} 25 | 60 § 120 } 245
Aurs. I1.0500.98 10.96 10.95 0.92
l WATTS 177 | 152 ; 15 | 139 | 130
Swet. Pressure : .
I EVAPORATOR ‘€ } 43 {33 |18 {1.7]5 |85
[ 3 |47 |38 |28 J14.8] 7.8
' CABINT 7. ¢ | 43 142 §37 127 l1esl 7.2
T. €| 43 |42 {38 |28 115.9] 8.2
Compressee ShedieC | 43 | 61 | g1 189 |97 | 98
g Sactivon Lin>  *C i (3 161 51 145 41 | 42
" | THERMOSTAT °C ¢ 43 6 1-6.9 {10 #13.5}-15.5
I INLET FVAE. € ) 43 |-0.9 1-7.9 1 10 Liz.s 161
OQUFLET EVAP._ 43 11 1-3.9 }-11.5}-15.5}17.5
INLET COND°C 43 89 189 195 {36 | 92
'i OUTLET CcoNDc | 43 1 78 170 |69 | 65 | 66
l Room c ; | }
l I
l COMPLET!ON TIME-245 Min No. OF CUT-OUTS——— TOTAL OFF TIME———.

e

PS.

o)

WATTS ] L J[

Suct. Pres.ure

F. C. *c

o 1. *C

PC.in =

T <

Comprescor Sholt o

Suction Line

ice Tray

1
|

Weeding

S I I s

Bridge

——

rluw -~
| ]

' Tested K7 -49. Meod of lirseusch & Deveivymeat




' ] Research & Development Laboratories
=8
\_-:___.' Performance Sheet

I REFRIGERATCR (7 cub.ft ) Cycling Run No.v
Room 2 Sigtion 1 Daie March 95

l T Test ™. 1859 Vudel 0243a Ambrent ¥ 43
Compressor NRZSLALG Thermostat Ranco Cootrol Pos. MID

' Ceerloud I Charge R]134a - 130 gr kehr Per Dav I 2 I 0 I 4 0
Bemarks:  (Coinpressoc Gold star - 1/8 hp | | Ava-Cab. Air  *C § 9.6/ 5.10
T Perceat Run 6 | 5 o, r .

l _.——L Average Watts e | s |

- e ] ! Cycles Per Doy ' 35

' S— Sg-tion C.lL |r g

12 — ) 570 6 1331 85 P re co. Ir "l‘—
51 1246 -

1‘1‘!”' Elapsed &—i;j:[:;— Rosaing . Kwhe/ Dischorge Press- ;l |

‘Cock | Time | Time | vim. Kwhe | Flopead | 1= ]

’ Time Clock | ° Meter Time rometer |f 658 mm i

l Time bt ou | Cut iy | ! AVG.
EVAPORATCR *C 1-101 {-9.8

| 1. < 5.2 2.4
CABINET T. VAR 1.81

l 1. < |8 | e
Compressor Skell *C 89 6.3

' Suction line *C |i5 !

Thermosiat  |_1:. | ! ] I
Evop. highest Point  °C ! T' i r i

l Top £gg Sheli 2C ! ! I ' | I
Sottom Tgg Shell  °C TR o i

tom 0 i A B ]

l Doiry « i i ; 1 N i

> - T
Crisper c ! ] I ! ' I !

' _lnlel-ivop, € | -18.11-4.7 ; [ i ; } I :
Outlet-Zvep. o |-21.14-5.2 i [ f } | ! ;
ipier-Lond. oC ! 76 48 l ! ! v ; | '

' ;_D'n':e'.-'sad o l59 51 fl It 3 1 j ! |

| Middle Poipt-lond.  °C | ' i ? ; 7
=13 ' ' | :
I; onmn X | 43 43 ¢t i ! l L
2 R L
"3' ! J , ! ; , : | |
| P P R
4 A N R
2 | i ; i ; j 2 E
ha M ! " i : \
! | | ] f ] ! i i ] l

Tested 3y . S+ac of esear:h & Development

90




i
. Research & Development L-boratories
! Performance Sheet
l REFRIGERATOR ( 7Cub ft ' Cycling Run Ne.2
Room 2 Staten 3 | j Dose # MARCH 95
' 1 TestMo. 1629 Mudel 6234 Ambient < L3
Compressor NR ASLAEG Thermostat Ranco Cootro: Pos. H MID
Overload Charge R1343 132 gr kehr Per Day 1 2 | 1 1 | 2
l Remarks: Compressor Gold Star 1/8 Hp Avg- Cab. .ir  °C 10.2 /  5.26
— V -] Percent Run 6 L ] o l
l R Averuge Wetis 18 8 |
) at"es F:.' E‘cy " 37
l Soction B -1 "
10 i 882 56 1395 a8 Pressure co. " “
9 ‘—t;: 826 — 1217 a1 i Sborge Prem. I
agivel Ruaning ] S
l 'g!ock Time Time Time Kwhe  J Flopsec 8¢ rometer 658 mmH
ime Clock | Meter Time g
l Time fut ouf Cut |in ] AVG.
EYAPORATOR ¢ |-10.91-9.9 ]
' T,  |0.92] 2.5
CABINE T. < 7.3 1.42
l T, o {7.3 | 1.85
Compressor Shell * [95.7183.5
Suciion Line *C 41 39
l Thermosiai oc {-19.5]6.9 ’ ! |
Evap. highest Point  *C 'L j ! 'r | i i
' { Top g5 Sheit *C | f ! i ! | ! 1
| Sottom Zgg Shelf C T ' i ) T { | ' {
l vanrs o« T i N
Crisper eC. ] I E I T i l
Inlet-Zvap. oc |-18.8]-4.9 | | i 5 ' | |
' Outlet-Zs op. oc [-21.6{-5.9 | I ! ; ! i J
‘pier-Copd. o€ . b | 4L i 3 i ' ; JT | |
l  Og1ieet omd. o | 56 | L8 i i TR . | | |
i_\liddle Pnin1. 004 . *C ' ; i ) ! ? l
[  300m | L3 | 43 0 : | i
Z INLET OC 1 1 T
| OUTLET OC | : i . | |
.i l 5 : ' | ! !
H { ' | !
l; ! | !
e
l Tested 3y H200 f 3esecrch & Develor.zaent
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i
i Resecrch & Development Laboratories
eyl |
l o2/ Performance Sheet
REFRISERATOR (7 cub ft ) Cveling  Run No.3
l L.“lo:n 2 Statioa 2 Daie March 35
Test No. 1621 Model 6223 [ Ambient < L3
l Compressor NRASLAEG Thermosiat Rance Couirol Pos. MID
Overload | Charge R134a 134gr xwhr Per Dav 2 I 0 ' ¢ !
' l_*:‘_l_l_i:‘ Compressor Gold star 1,8 h Avg-Cab. 2ir € g 9.9 / 5.0
Percen: Run 5 3 %
. T ! Average Watis g I ¢ . l
] ! Cycles Per Doy 1 e6
l !‘—7“ {___-__ — — Saction cl | 1
"_:é"“ 1 95‘;- 56 g 86 P.mme co. L
'm:., Eklpsed — }'mf'i" rar— :‘:::./‘ A Discharge Press. ‘ '-
l __?;:i‘ Time g:; | Yime Meter Time | | Barometer 058mm Hg
' Time ¢ur af Cur fin | | |
IVAPORATOR . °¢ |-11 | 9.1
I, < |0.95} 2.7
I CABINET T « |7.4 ]1.s5
T < 190 82
l Compressor Shell < |4l 38 P
Suction Line C ! ' ]
l Thermostat « | l ! ' | I 41 |
Evap. hignest Point . : I ] ! I i T ! r !
' Top Sqg Shelt °C | ' i : l' ' ' I ! J' l
LBouom Zgg Shelf o< | ! | ) ’ ! ' ' | | i l
| | I I i ; % i i i i
' | Crrspe: o | P ! ’. ' R | |
Llnlet-cvuv *C {—19.9 f-4.1 ] i ; i ! ! i ’ i !
' a Outler-Zvep. o |-2L71 5.5 ; : : i ; f i , |
:n1e1-Cond- « 76 1 L2 : ! i ? ; i !
' D O aterTod o« b 62 1 47 : ; ; . i ! ! !
Laa'e nint-Jond. o€ | ; | : ; ; : , : g [ T
! 300m acy 43 43 ! | | ' i i | '
E ! 1 1 1]
: R . TR
[ | ' ! ‘ . : ! |
i ! | : ' | ; | |
’ ' | ! i : !
o i r T
l Tested 3y : 320c i lesearch § Developmesnt

37




Research & Development Laboratories

el Performance Sheet
REFRIGERATOR (7 cub.ft ) Zycling Run No.4
Room 2 Siation 3 Doie March 95
1 Ten M. 1629 Vedel  6243a [ Ambieat " 43
Compressor NR4SLAEG Thermostat RANCO Cootrol Pos. MID
Overlood | Chorge R13sa- 135 gr| | kehr Per Day 2 1 1 2
Remarks: Compressor Gold star — 1/8 h Avg-Cab.air °C f§ 9.8/ 5.26
o ‘-— Perceat Run 6 4 %
_ 1 Average Watts -B-L 8
Cyeles Per Doy 87
- Sectiva  Cl. i
10 1 882 56 i 105 83 Pressure co. i
9 —— 826 1237 - =
aene—] Flapsed oo Rusaing - Kwhr/ } | Fischarge Press- I
Gock | Time | Tme | Time | oo | rime | | Boroweer 658 mm Hg
Time Chit ouf Cutlin i AVG.
EVAPORATOR *« 1-10 1-9.1 +
T c |0.87] 0 23 |
CABINET T. « |7.20] 7.35 R
T. « [7.6 | 1.65 -
Compressor Shell o |21 39
Suction Line *C
Thermostat °c ! J'
Evap. highest Point  °C | : !
Tno £g9g Shelf C ! ! ! | ' I
Sotiom Zgg Shell < | | ; ] ] | i
Doir> < | . ; i i
Crispe- *C ] ] E { '
Inlet-Zvap. o |-17.2] -4.8] i | | | |
Outler-Zvep. o |-1€.7] -5.0; i | | [ i
‘nier-Cond. " ! 77 1 47 i ! !r ' : ‘L I
! -Outies-Cond. o |60 | 47 4 i l ; : ‘ | |
Middle Paint-Cond.  *C I i ? ; ! )
3o0om x| L3 L3 4 i ! | I
; g i I ; ! i
. i ' : 3 ' i | '
' i : ! | i '
N !
| ' i 5 f
| i i i ' i i i |

Tested 3y :

-93-
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Prototype No.1

ARJ CORPORATION

»

Ice Freeze
Performance Sheet
Node| 6243
Compressor Power 1/8 hp - NR4S LAEG
Ambient 32°c
Thermostat Shorted
Volts /Amper 220 V/0.89A

Percentage working
Freezer air

Cabinet mean Temp.

compressor Shell Temp.

Inlet Cond.Temp.

Outlet Cond.Temp.

Contincus

-12.1°%
5.2°
83 ‘c
76 °c

52 ‘c

-

L

A\

2 | e

W’

Remarks : Within 4 hours & 10 minutes Ice Temp. reached to -Tc




ARJ CORPORATION .. C.'=-

Prototype No.2

Ice Freeze
Performance Sheet

Mode] 62432
Compressor Power 1/8 hp - NR45 LAEG
Ambient 32°%
Thermostat Shorted
Volts /Amper 220 V/0.89A
Percentage working Continous
Freezer air -12.1%
Cabinet mean Temp. 5.2°
Compressor Shell Temp. 83 °c
Inlat Cond.T7o, 17T ‘¢
Outlet Cond.Temp. 53 ‘¢

Remarks : Within 4 hours & 11 minutes Ice Temp. reached to -Tc

_95_
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ARJ CORPORATION

Prototype No.3

Ice Freeze
Performance Sheet

-

.
.

-

Node!

Compressor Power
Ambient

Thermostat

Volts /Amper
Percentage working
Freezer air

Cabinet mean Temp.

Compressor Shell Temp.

Inlet Cond.Temp.

Outlet Cond.Temp.

6edda
1/8 hp - NR45 LAEG
32%
Shorted

220 V/ 0.9 A
Continous
-12.1°%

5.2

B e -

-96-

Remarks : Within 4 hours & 12 minutes Ice Temp. reached to -’¢
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ARJ CORPORATION

Prototype No. 4

7

e |,

Pl

7
* [ 4
LI ‘ X4

Ice Freeze
Performance Sheet

Hode 6243
Compresser Power 1/8 hp - NR45 LAEG
Ambient 2%
Thermostat Shorted
Voits /Amper 220 V/0.90A
Percentage working Continous
Freezer air -12.17%¢
Cabinet mean Temp. 5.2 °c
Compressor Skell Temp. 85 ‘c
Inlst. Cond Temp. 77 °c
Outlet Cond.Temp. 53 ‘¢

Remarks : Within 4 hours & 13 minutes Ice Temp.

-97-
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MODEL 6202a

Wy

e[ 0000 - Sy v e
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e X

Y I

D0

= ARJ CORPORATION .. &.'—i-

CALCULATION AND EQUIPMENT SE'ECTION FCR MODEL €202a

TRANSMISSION LOAD

Cabiret constant C = p/ (t1-ta)

2 - = 20/ (38 - 19) = 1.02 measured in lab.
2

Afo = 36416 cm
2

Ari = 26160 cm

Am = /Qi * Ao
2

Am = 3.7864 m

Therefore transmission load at ins‘de Temp.’-12 :) far *hree star
freezer will be :

Qt = U*rAx DT
Qt = C=*x QT
Qt = 1.02 {43-(-"'8)]

Qt 62.21 watt

PROSUCTICN LOAD

Qpd fpf + 201¢ + QK

where
t 3222

Qpf = Heat removed from product tc freezer product from intial
temperature to freezering point

Qpf

W Cx DT

-99-
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.
-

Cp
before freezing

| R | 1 v _ (] Y e ————————
fNo.:product \Weight Freezing ! Initia. | Final.! Cp
. . . K& | Temp.. Temp. | Temp. ,after freezing
' 1 lPoaltry | 5§ ! -2.75°%¢ !  28°c ! -18%! 1.55 kj/kg K
l___l _________ " _ L e . —— | I, ] ———
' ' ' ' ' ' v a
v 2 ,Beef : 6 ; -0.5 . | 28 ¢ —18 ., 167 kj/kg k
l___' _________ | L L L L
' 3 'Fish o4 -0.25 L. 15 1 -18.) 1.72 kj/kg X
l-__! _________ ! e | b e ] (]
. 4 )Vegetable! 3 ! -1.25 . ! 18 . 1 -18.) 1.97 kj/kg k
Qpf(po) = 5 x 3.18 [28 - (-2.75)] = 489 Xj
l Qpf(be) = 6 x 3.14 [28 - (-0.5)] = 537
' Qpf(fi) = 4 x 3.18 {18 - (-2.25)] = 325
Qpf(veg) = 3 x 3.64 ({15 - (-1.25}] = 179
' Qpf = 1528.40 kj
' Qlf = Heat removed to freezer product
Qif(po) = 5 x 1.55 [-2.75 -(-18)] = 160
. Q1f(be] = 6 x 1.67 [ - 0.5 -(-18)] = 185
' RV {(f1) = 4 x 1072 [-2.25 -(-18)] = 139.5
Q1f(veg) = 3 x 1.97 {-1,25 - (-18)] = 114
. QIf = 598.2 kj
. Qlk = W % hi
Where
- TEE%X
'; Qlk = Heat removed to freeze Produdt
lf%.
' ~-100-
N I 11 L e T e S, .t rew




1

R 14
a

. v 1 ey

. -

e
me ARJ CORPORATION .. (o.'=o”
hi (po) = 246 kj/kg K
hi (be) = 288 "
hi (fi) = 235 "
hi (veg) = 277
Qlk(no) = 5 x 246 = 1230 kj
Qlk{be) = 6 x 228 = 1368
-0 = 4 x 235 - 940 "
Qlu(veg) = 3 x 277 = 831%
Qlk = 4369 kj
Qpd = Qpf + Q1f + Qlk
Qpd = 6495 + 598 + 4369 = 6495 kj
6495 / 16 x 3600 = 112.75 watt

COOLING CAPACITY OF COMPRESSOR
Qcc = Qt + Qpd + Qa
dcc = (62.21 + 132.75)x 1.1 = 191 watt
Qcc = 165 k cal/h
CONDENSER’S POWER DETERMINATION
As we know S(kecal/h)x*.,258

KS = ———-emmecee

DT
@
~-10]-
LR R R LEDUr SV g S I O N e 3'-‘\,-‘~‘ toa o vE = Ehated
LEeS @YV R TN- V- IV B U T R TR 7‘|:L1. VIR TFIEY Ay ontgetd sgy g~ 16
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ARJ CORPORATION :.. Oo.' =

Operational condition

165 x 1.25
a) Ks = —=—————eve = 17.53 Kk cal/h k
55-43
165 x 1.25
b) KS = ~emmmeereee = 8.96 k cal/h k
55-22

According to static wired condenser series 55-51—635(page 289

the suitable dimension of condenser is taken.

N2 of legs : 24
The wide of condenser : 572 mm

The lenght of condenser : 1179 mm

CAPILLARY’'S CAPACITY DETERMINATION

Asuming mass flow rate of compressor 3.45 k cal/h

Evap.Temp. -23.3 ¢ the specific volume of vapour is 0.171 m3 J ki

v

; . 2 .
at condensing Temp. 55 ¢ *the pressure is 4.9 kg/cnt ! cse zasns 205!

va = 3.45 x 0.171 x 1000/60
Va = 9.83 L/min
2 2.5 -0.5
Va = 2.35 p -1 a L T
/ > 2.5 -0.5
9.66 = 2.35y/14.9 - 1 £ 0.79 x
L = 3.88 meter
-102-

cLe. N - - e om

S e e T e el s . iy
i

LoX bk TEUOAN QAN CABL: CElEL S 474 AR CCHCAN AL sntgte cc o4t <o




‘ L)
B

Bl

e TR b e s, !

LR PR N ]

N AN e s

e

.

EVAPORATOR DETERMINATION

ARJ GORPORATION

-103-

Cooling capacity c¢f corpressor

Cooling capacity of evaporater

As we know that

Qcc = Qev

dce =

Qev =z

Qcc = UxA s DT

wWhere

s3LX%

Qcc = 165 kcal/h

§] =

A = Surface area of evaporatar m2

11 =

Therefore

165 = 4.7+ Az 11.3
2

A = Z.i0m

- A8T TENRPAN IRAN S2ull

Coefficient of heat *“ransmission 4.7 w/m

2

k

4

A
ISR S

!

-’
S

Different temperature between evaporatcr Temp. and compartment

AN

/

/




' Research & Developmant Leboraieries
- 8 ¢
\- i Periormanc2 Sheet
. \ i
' Freezer (10 cu.ft) Continous Run at 220 V No.l
Reom 1 ! Statuinn 2 I 'ate f\ﬂll a5,
I Test Nc. 1016 Mudel 62022 Ambient *C i3
Cormpres:or V75 Thermosic! Danfoss Coctro: Pes. X .( Short)
Overlocd [ Cbarge R134a ;94 .- Swhr Per bay il o 8 0

Remarks: Compressor Gold Star 1/4 hp Avy. Cepfaer °C -21.2
Pe-cent un . 1 ._, 0 0 %
Avercge Watis i j 7 0

e ]

H Cycles Per Dav

Sucticn Cl ‘14___—
10 > 1031 200 960 340 Pressare c.0.

8 ! 831 , . 620 Rwhr/ Dischrrge Pross.
wcwar ] [lepsed o= Running - )
Ciozk Time T:tns Ti Kahr Eiapsed
Titze HE Clori: Hac Meter Tune

Bareminter

Tiae ‘ e

LTy *C |-18.4
T2 T |-22
T o {_

3 - 22
WA € 1226
Conipressor Luesl °C {89.} l
Soction Line C 39
Thermosint C -20

Cabinat

fvop. higlest Poir® °C
| Top Eap Sheit ¢ |
Letlom Tag Shell °C [ !

— e — e — - ey e o — — - - ——

Darry “C

Crisper oL

Iniet-Fvan, s 1-14

Duriet-Evap. o |-12

‘alet-Cornd. " }61.5

Ovtlet-Coadl, ¢ |50
h+—-

LN AGI* e, . ~
P T IR ASTEIN 4 oneG. <« -

Tnosa 143

Inlet OC ¢ {80

!
]
t

- T R R T R O
PR SV, L850 6y jassui o e eV, bl

-104~




l Recseuich & Development Laboratories
Paaryd |
P Performance Sheet

' FREEZER 119 Cu.ft ) Continous Run No.2

Room 1 Stalinn L l Doie April 95
‘ 1 Tent Mo 1729 Muce! 6202 a Ambient -c L3
v Compressor |75 Thermostct DANFOSS Cootrol Pos. MAX.( short )

O~ 2rioad Charge  R13Za '72gr | | kwhr Per Doy s o] 9 2

Bemarks:  Compressor Gold_star-1/4 hp | | Ave-Cab. air  °C -21.4

T . Percent Run 1 0 0 o,
I  mEme—— .
SN ..____._.' Averoge Watts 1 7
e — = o e e e i
e.___....f Cycles Per Doy
— Saction C.l
10 4 1321 29 1161 341 Pressure CoO. u
1121 640 " -

.mgl Elapsed |~eo— Rasaing Kwhr/ Discharge Przss l

"Clock Time Time Ti Kwhe 4 Zlopeec -

Time ! Clock | ‘D¢ Meter Time Barometer 658 mm Hg

Time | | AVG.

.T1

'

-18.L

T2
IN
CABINE 1)

-22.6

Comipressor Shell

Suction Line

o
C
¥

LY * {..22.6
C
C
«

G R, Em W IR D GE GE BN ED O BN SN @GN N e
1

Thermostot -20 i ' ! J
Evap. bighest Point  °C i H é l i ' 3
Top Egg Shelf °C ! 5 ' ! ‘ | 1 ! J
Sottom Zgg Shell *C | ' i .' ' ; i I i L
Dairw L : ! } l ! ! ! i
Crispes °C. T I lr 7 ! i |
Inlet-Cvap. oC |-14 ] i ! i ' ’
| Outlet-Zvep. o {-12 H [ f i ! ! i
:piet-Cond. o i 62 3 ! i A % | ' '
 Outies-Eond. «c_} 56 i ib : i | ’ ' .
[ Middle Print_Copg. o | ? ’ ? ! l
! 300m o | 43 ‘ ! | | |
e . INLET OC 81 b L
' QUTLET OC i 59 | é = 5 ! | !
! | i 5 ! I ! !
| L T T 7 P
3 | f f !
! 0 b e ]
Tested 3y : A-00 ol desecrch & Development
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Research & Development Laboratories
Performance Sheet

FREEZER (10 Cub. ft ) Continous Run No.3
Room 2 Station 3 Dase April 95 IR
] Tem>o. 1236 Vedel 6202 a Ambient i L3
Compressor V75 Tbermostat  DANFOSS Coa'rol Pos. MAX tshort} —
Overload | Charge . R135 175¢g kebe Per Day 1 | o l 7
Remarks « Compressor_Gold star 1/4 hp Avg- Cab. Air %C § -21.17 ;
- T Percent Run 0 0 I 2
! Avercge Wotis 7 . ' |
{ l. Crcles Per oy T
Saction C.lL i T
12 > 841 200 1455 342 Pressure  CO. T
I IR -
Time Clock | Meter Time meter 658 mm e
Time | : | AVG.
?[_Tl * }-18.3
Ty *C |-21.9
CABINFT 7 - < 122
T/ oC [-22.5 —
Conupressor Shell C 30
Suction Line *C 41 ]
Thermosiot o {-19.8 i l |
Evap. highest Point o ? ! } ‘ | , H
Top Tgg Shell o i ! i [ | ! | P
Sottom Zgg Snelf C | l i .' I ; l I i i |
Vairy - | i | | | j & | | |
Crispe: oC. T T E i ] i l Q
Inlet-Evap. oc }I13.94 i i i i i l : I
Outlet-Z1ap. o 12.94 H j ; | ! i ! i [
.siet-Cond. °c . 63 i ! | : | I j
 Qutie:-Cond. « |57 i i L : i ! l
Viiddle ®oint-Cond. € | | : i ! ! j _
3oom o IAC! i ! i ! I 4_
_INLET OC c | 81 y b ] _
' OUTLET OC ci6o ! i 1 ! i | _
| | i : 5 ; l ! !
| T T T —
i ! i ; i .
! by
Tested 3y 116 Az0c Jf 2eseceeh & Dev:lopnem
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Research & Development Laboratecries

I Performance Sheet
FREEZER !0 Cu.ft ) Continous Run Ne.d
Room Station 3 Doie April 95
] TemNo. 1411 Mudel 6202 a [ Ambient ~ *C L3
Compressor 75 Thermostat  DANIQSS Coatrol Pos. MAX.(stort.
Overlood | Charge R134 178 or kebr Per Day (¢ | 1 ¢ | 0
Remarks: Compresso GOLD star 1/4 hp Avg- Cab. Air i -2L12 j
= - Percent Rua 1 0 0 [ A
L _:vemge Watts 1 7 3 l
o e | Cycles Per Dav
I Saction cl. |
12 5 1121 s o Pressare €O, i
.-.1.2 Flapsed n?'.)-ml-o Runeing £902 K"hr/‘ Discbarge Pross- I
“Clock Time Time Time =he tqpoc J Barometer =g T
Time Clock | Neter Time 6586 mm Hg
Time | 1 | | AVG.
T: * |-18.3
To *C | -21.8
CABIHETL T3 oc |-21.9
1. % | 22.5 ]
Con:pressor Shell C 90
Suction line C . i
Thermostas * | _19.8 i i I I
Evcp. highest Poin:  oC ) ? r 5 !
Top Sgg Shelt « N I I A S
Sottom Tgg Shelt  °C | | 1 :' | i i | |
Doire T T R N I
Crisper °C. ' I i ! l i l
Inlet-Crap. *C |-13.9 ' I i ' ' l ; I !
Outle! Zvap. « |-13.8 | | H ' ! l ! ; o
‘mier-Zond. « ! 6L | ! ! ! 5 i
" Outier ond. « | 59 IS z i o
Viddle ®opt-lond.  °C ! : i ‘ ; ' |
Joom ac | 43 : i |
. INLET OC 81 b !
' QUTLET OC 61 1 IR !
. ! M

P QRPN PG PPl PR L-.-4——- —

—— g -

-—

Tesied 3V

~107-
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Research & Development Laboratories

Performance Sheet

FREEZER (10 cu.fi) Ccntinous Run vees
:_Rooln 2 S:alen 1 [ Daie n Sept. 1995
[ Testdo. 1081 Mosel op t | Ambient cy 32
Compressor y/5 Thermostar Nanfass i | Cootroi Pos. ﬂ Snort
Overload | “harge RI134a 170 gr ketr Per Cuv 1 3 ‘ 7 | 7 | v
L_!:l-ncrb‘ COMPRESSUR GOLO STAR 174 hp \sg- Cab. dir °C §_ o5 4
- = Perceat Run 1 0 0 %
—_—_—-L__.__..r. Ir___! Average Watis i 5 5 l )
F_-_.ir--——"__j‘_———i Cycles Per Doy F
_.____.__— ] ;._ZT Suction cL i
_9.__.E 2 : ::gﬁ: 200 22431 . e Pressure co. " ~
——L—! Flapsed Rusaing F——— Kwhy/ Dischorge Press- I
Clock Time Time Time Kwhs Hapsed Ba - = I
Time Clock Meter Time rometer 638 mm iig
Time | l | AVG j
*C
LT < |-158.4
Cabinet | T: < i | i }
T P
Compressor Shell °c |74.1 |
Suction Line C E I 1
s hermosiot °C |-26. '; : ' f i J
Erap. highest Paunt o T ! ! Q [ | I ! H
Top Sgg Sheit C T ! : i ! ' I : ' { l
Yottom 1gg Shelt oC l i ' i .' ! ' l ____l i I 4[ _
Doiry LU ! i j ! l 8 I 7
! Crisper °C !-16.2 i i vf ! ‘ E | I :
Llnlel»?.vap, :C I -14.3 i i i ! f T ._L _ .
! Outle-Ivep oC 546.6 ] ' i ! ! ' !
| piec-Coce. o 141,51 ' : ; i H i |
i uries-Coed o« | i ' l . ! f i
{ M:adle 2n.ot-"5nd o | ? . : ? { |
! Room x 32 : : ' i i i
| ! : i
: ] N [
] : '

e prmafeem o peee

Tested 3y -

H-0c si lesezreh & Development
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' Research & Develcpment Laboratories
F= ]
== Perfcrmance Sheet
l FREEZER (10 cu.ft) Continous Run Ne. 6
Room i Station 2 . ;? I-L‘_"‘* Sept 1995
I Test do. 1942 Mudel 0202a ' Ambient *C 'l 18
Compressor /5 Thermostat Danfcss I Counirol Pos. " Short
' Overload | Chorge R134a 170gr ; Lk-hr Per Oav I 3 l4 ; 8 ' 0
Remarks: (Compressor Gold Star 1/%ho __l ! Avg-Cab. air °C | 50 5
Perceat Run 3
' " _! : Average Watts !g : g g : -
y :.__— i § Cycies Per Dey “
l | [ | __._.; Siact.cn C.lL '
16 2 Lizie_z._ o 63400 -“:—\‘ . Pressure Co. H i}
5 T 42002 [2—"530 R i
| S oy £ vy BT vy ey
g‘i‘:ek Time gllo':; Time Neter Time Berometer " 658 mm Hg
. [ Time I | AVG.
LY °C
l T *C |-22.2} .
Cebinet| T «c |-28.3 ]
. T ¢ [-28.2
Compressor Shell sC |65
l Sucticn Line oC i | _ I
T:ermostat < |_26.5 l ! ! | ! 1 i | [L
Erop. highest Pount C | 7 ; i i 5 [ i : ! '
l Top Sqg Sheit =C [ i : i ! I § i { . |
Jottom Igg Sne'! 3C i ji ! ! ' ;-___ ;' ! ! r i I
| S S T S T T N
Crisper *C ; I H ? f r ; i _1 ! l
l | Iolet-cvap. ¢ -18 | i ; ' L : l | j
E Jutler-Zvao. *C §'16 ! : ! i ' ! ' |
!r .gief-Jueg. oC §45 i : f ‘ ' ' : jl i !
l D Avier-Tood ¢ fgg : i ! 5 i :
{ \i-ddle 2nipt-"ong ¢ | ; ! | ; _
'E } Roem x ;18 ' ) | i i !
: R ! L |
; ' I ' ' ' : 1l *
2 — —— ]
i P e |
: ] T ; !
T i ! : ; I j i ! i i |
l Tested Jy - Hvoc si esezrch & Development

- 109-




C R | . . . . .
' \anst Resecrch & Developrrent Lak:oratories

Freezer (10 cu.ft) Ne. ]
' TEST - Pull Down TEST No. 1017 l CATE - April 95
VOLI3: 220  CYc 5Hz MOQEL X2, 6202a | Roox - 43T sta L
l CHASGE : 21343 -170ar COMP N2 | axsiznT: 237
OvVERLOAD - - B
' ISGLATOS -+ LEADS : Re: To: ISO . No.
Time 10 joMinp 25 j60  j120 fiso TR
AMPS. - J1.37 J1.4¥ |1.2271.07)1.07 | | '
l WATTS - jzs0 {275 [220 180 {175 | ‘ l
Svct. Pressare _ T - _ _ - l ! | ! : L
' byi € ss d41 lozs | -1.81-15 |-189 i A
r, _'S'_J-éii 139 121.1 }-2.9]-156]-19 i I | L.
Cabinall T3 ¢ 1,3 jag j21.31.2.6135.d-19 . |
l Yo € lq J30.4 }14.1 |-3.81-16 }-19.9 , { i 1 .
(.a'npr-"'ur ShellsC i 23 i56 76 ;92 91.3189.7 ‘ ! l : -
l Swction Line € i3 G50 lz9 t41 [39.2137.9) I _-_—,_T_j—_:
| brrmosiat b3 o jeo o3 |-7.17-16 j-18 ' ! 5
l&.‘n_ei_.ﬁ_va.&_-:ri_ 4 ds.2 Y70 a7 (-8 | 5 |
| Quilet Evap. 2 {43 136 123 }-5 }-9.4]-11 ! ; _—2_____
Inlet Cond. 13 Jec tes o7 e 63 | Py ]
' Outlet Cond. §¢3 61 yoz de2 ls9 157 | | A S
[ Inlet OC 23 lie o1 los lse 1ss l | ! ]
lr Qutlet QC 13 les  1e6.6 |63 139 Iss j _i ;
Kowvas  t43 lez fea ez ez o3 1 1
|| l N S I N
l COMPLETION [In4E.. 180 Bins. No. OF CUT-OUTS TOTAL OFF TiMT .
- ! o 1 ;
AMPS. l ! :
WaATTS ' l l o
Sot rres e B i | | ! :
AN S N N IS [ B -
T, < | B | | | 5
PC. &+ <[ i i | I
T, | 3 | | i |
(;l‘.tvlp!"‘_‘().'-'-:;h-rﬁ’c ! -1 [ l_ { ] __Z
Saction 7i'u *C P i _ J
d ': lce Tray < l _: l '
Wicding C ' ‘
beidyr n I ; ] ;
i1 L |
i I I | |
N 1 i | _ ]
- R I R
}7om Y l : 4 1 , l__ I
— T
1 1 i | i l
Tested vy S1h0- Mend of Lrocerdh & Dovelugaess




'K“_.,ZIO Reseaich & Davelopment Laboraiories

No. 2
\
l TEST:  PULL DOWN TEST b2 1027 | DATE: APRIL 93
VOLTS: 220 GOYC. 50 Hz | MODEL¥e. #1202 a | roou - " STA.
' CHARGE: R13la - 72 gr COMP i¥=. | avzENT: .5

OVERLOAD :

1SGLATOS + LEADS : Ro: Tc: ISO . No.

' Time oMinf 10 | 25| 60 | iacf 2] H i
AMPS- l1.3841.£7 i i.7*J1.07}1.08
l WATTS {250 f275 §20. jiso |176
Svet. Pressuce
'| ey Vi3 foan Jass)-1.3)-15 88
T ¢l a3 ] 392129 5919 1
CaBIvT 73 € | 43 | 38 for.i)2.6; -55.9-19 1 .
ﬂ T¢ 31 311 tasioas jios |
Compresser ShelleC | 4 l 56 | 7¢ ;93 32 30
Sactivn e € } 43 | 3000 122 oo | a8 i
[ THERMOSTAT | 23 ¢ 20423 [-7 {16 | -18 4 1
INLET EVAP. *C | (3 |s5.247.1 J-1.30 7 | 8 :
OU'H.ET E\IAP L3 36 |23 |- -9.3| -11 :
*NLET COND 3 ) 62165 &7 J65 | 6 | | :
oUTLET conDSc | 23 | 6ijer le2 [eo | zs | :
L3 76191 |9 a3 |83 :
3] st]or lol Jeo 1390 | I
‘ Rorm <) 3| 43f23 423 } 43 )43
P l N
COMPLETION TIME 182 Min No. OF CUT-OUTS—— TOTAL OFF TIMZ-——
, ’ i _ -
' AMPS I - )
’ WATTS :
Suct. Presaue |
F.C. <
— - I - i
P.C. |.": *C -
i < J
Compreccor Shull el
‘nct:lm.-Ti-'w C ) ---._.I.
ce Trcy Lot
“u.-. " o | T
Bridge e} 1
1 N
T !
. | _ ..

1 Meod of Lrsecsch & Deveiv mezt




':\,MaT_'] Research & Deveiopment Lakoratories
| NoL3
' TEST: PULL DOWN TEST k2. 11297 |DA‘I‘E: APRIL 35
VOLTS: 220 CYC. 50 Hz | MODELN:. 6202 a | roou . 2 STA. 3
' CHARGE : R134-175 gr COMP X2. | AMBIENT: 3
AVIRLOAD
ISGLATOR + LEADS : Ro: To: ISO . No.
' Time 0 Minj 10 | 25 | 60 | 120} 185 ' ' {
AMPS. 1.38 y1.28 J1.2441.0841.09
, VATTS 43 | 51| 276 222 | 181 | 177
f Seri. Pressnre
T} 43| L2 25 §{-1.8]-15 |-18.8
capivE T € b 43| 20 f21.2]-2.8}-15.5]-18.9 :
T, <) 30 39| 22 | 2.5]-15.5]-18.9 .
a i7: | 23] 33} 14 J-3.71-16 }-19.4 '
L('ampre:svr ShelloC L3 |L 57 77 ; 92 92 90
q SectiomLine  “C ! 3] 51 ) 50 | 42§ £0 | 39 1
THERMOSTAT = | ;34 41 | 22 | 7 §-15.9-17.8 f
§ INLET-EVAP.C | 43 |5.3 V7.1 | -1-2]-6.4|-8
' OUTLET EVAP. 3] 374 22 ) -5 1-9-2]-10.9 i
‘rmv_sT conec 431 654 68 | 67 6« 4 65 | ]
OUTLET conp®c | s3 ) 627 o5 | 63) 60 | s8 [ 1 i
FINLET OC 3] 774 92 ] 96 87 | 8¢ - 4
| OUTLET OC 3] 65| 67 1 o5 61 | 40 T
'~£'-*m | 3] 3] 3 53] 23] 3 j
| i

No. OF CUT.OUTS—— TOTAL OFF Tim

o = ——

WATTS

Saet. fres use

F.C.

1. <C

=

PC. |~

T»

¥
C
l Comprrecor Jhit el
{ Suetinn Liqr oC
«
C

Ice Trayr
Wesing

Bridge o}

1 <

]

I Reore
Tested by

1
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1

t \ o=l Research & Development Laboratories
| A
‘ l ITEST:  PULL [CWN o TEST ke 1297 ' DATE : APRIL 95
VOLTS: 220  CYC. 50 Hy ) MODELMe. gp02 4 | moou: " 4 STA.
l CHARGE :Ki3ta-178 gr COMP N=. | AvBIENT: 43,
OVSRLOAD :
ISGLATOS -~ LEADS : Ro: - To: ISO . No.
l Time OMini 0} 251 60} 120] 189 i
AMPS. l1.4 {1.2901.2541.09} 1.10
l WATTS | 235 [ 200 v 230 Tous | g0
Suct. Presnre i -
l T, | 3 22125 {-1.8]-15 |-18.8
|7 | 431 wl21.3]-2.8]-5.9-8.9 | _
CABE.‘EZ'H’_r} <] 431 ¢0}23 |-2.5]-5.5-8.5 L
l b Te c | 43} 33415 J-3.6]-5.9-9.2 L
| Compresser ShelleC | 43 ] 58 f78 | 92| 93] 91
' Saction Line  *C 1 23] 52 B51 | 42 ] 41| 40 i
THERMOSTAT " § 437 2212 |7 j-5.4-17.8]
INLET EVAP. *C { 434 5.3} 7.1 |-1.2]|-6.91-8 |
' OUTLET EVAP.. 3l 37320 |5 }-9.2]-109
INLET COXD°C (3] 65} 68 |67 6L | 65
l OUTLET CONDSC L3 ) 62 65 |63 60 | 38 | ;
INLET Q¢ t3) 77t92 |9 87 | 8 .
OUTLET oC L34 65167 |65 61 | 60 - ) {
' Reom | 3] 3143 |43 3] 3
I I
' COMPLETION TIME 138 Min No. OF CUT-QUTS——— TOTAL OFF TIME-——
e l | T
AMPS.
WATTS | ___E
Sact. Pres. N - - i _._ .T !
< :
T,  <C
: _-'.' .c ]
T, |
Conprv «or Sheltel |
Surt.nn_;:w C K]
lce Tror C
Wiesing C
‘7 ridge 2 _ 1
L ' !
' Reqvre
L l i !
Tesied by 13 - Head of Lrsccsch & Deseivpmest




Resecarch & Developmznt Loeboralories
' =ty v
R R Periormance Snaet
. Freezer {i1ocu.ft) Cveling Run No.l
Reom 1 | Staunn L [ Fate April 95
' Test No. 1018 Mudel 5202a AmSient *C L3
Comgpresior V75 —1 hermosic: Ranco Cazira: Pos. MID.
Overload i Cbarge R 13a | 70gr Luhr er Lay 3 2 L 9
l Remarks: Compressor Gold Star /4 hp Avg- Ceb. Air sC —15.9'
' Percent Tur 8 2 % T
. - —d Avercge Watts
] Cycles Per Tay KX
' Suc:ion -E.l
10 2 229 164 979 270 Pressure -(10. AR
Cock | Time | Tin | Tine e e I eter 655 mm Hg
l Time Cut out] Cutin AVG.
LTI < {-15.7] 15.2
l T, ¢ |-16.5] 16.1
Cabinati pq oc | -16 }15.7 i
l T, °C | -16.1]15.8
Cosipres-or Lueil °C ’-84 82.1 ‘ L
Saction Line oc | 37 |20 I
' Ttermosint o¢c | -20 }-14
fvop. higlcst Poir- oC
l | Top Epe Sheld T °C
Luttom Fag Shell C ! _ | - S N
l Darry “«C o [ R _
Crisper ol l
Ilet-Fvap. e —[-I .21 -11 j.
' Jutiet-Evap. °C } -12. -10.1
'zlet-Cond. oc | 62.5]58 H i
l | Ovtlet-Coad, « |55 {5¢ | L
Dbl i scong. e
. Tnoin 43
 Llnlet OC ct 79 {71
l Qutlet (C c| 57 |56 L
l Toue e, - esi o Nacureh & Guveieen




l Research & Development Laboratories
.=~/ Performance Sheet
' : FFEEZZR {10 Cu ft ) Cveling Run No .2
Booz Station £ | | Dose APRIL 95
' T Tead. 1837 Mudei  6202a | | Ambient < 43
Compressor y 75 Thermostat DANFOSS Cootrol Pos. MID
Overlood I Charge R134a 172¢r kwhe Per Doy 2 6 L
l L____l:!ﬂ{rh‘ Compressor Gold star - 1/4 hp Avg- Cab. dir  °C -15.7
I Percent Rusm 6 g | <
l [ 1 ___——-! Averoge Watis 1 3 ' 6
————i | i ! Crcles Per Doy 34
l RE—— Saoction C.L ] i
-—13-—'_1__4 1078 %o 1303 272 Pressure Co H
b e e |
' Time Clock | Neter | Time meter 658 mm Hg
' Time cht outlcut i | AVG.
L 171 *C |-15.71-15.1 1
l Ty « |-16,5] -16.1 |
CABINET 7 < 16 1157
. Tq < |-16 |-15.8
Compressor Skell 'C 8% 83
Suction line o I 38 21
l Thermostat < ] I
Evap. highest Point  *C | ! r ! '
' Top Sgg Sheil <C ! ! l ' l !
3ottom Zgg Snelf C r i i :’ l ; ‘ I l _
Crisper oC. j f i ! I i ' l
Inlet-Zvap. oc |-14.2)-11 | i E ? i l 3 l
. | Ouilet-Zvep. C i-lfﬁ—. -10.1; l ' : ' i ; '
.siet-Cond. ‘CJ 63 | 58 ! : | i 1‘ i
. {Ourie'.-éovd o | 56 | 54 1 L ; i ! |
| Middle ®ni-Cong o | ! i ; ! | B
t 200m o j 23 ez st ! P
£ INLET OC | 79l v 0T o
.";OUTLET ocC i 58 | 56 1 ; 1 i : f i
| 5 E : .7 | ! |
i l I N P |
‘ | f i | !
| b |
. Tesied 3v . H-od JI 2esearch § Development
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. Research & Development Laboratories
ea F271 Perfcimance Sheet
' FREEZi S 10 Culft Coclies Run Ne.
Room | Statios 3 Daie APRIL 95
l ] Te > 961 ~ Mudes 5202 3 Ambient < L3
Compressor y 75 Thermostat AN ~OSC Coorrot Pos. MID
' Overload | Charge R132a-1753r kwbr Per Day 3| 2 g | 3
E;“?’k” Compressor_Gold _star -1/4 hp Avg- Cab. Air  %C -16
- Percent Run 6 7 9, [
' _.____-! Average Watts 1 3 7 !
| Cycles Per Dayv 3
' ; Section Cl
:(2) o | i’;; 184 i:? 5274 Presare O d
' ~—ens—]| Elapsed |5oinic— Ranaing : whr/ | Discharge Press. ) I
! Clock Time Time Time Khe M Barometer S
Time Clock | Meter Tirne 658 mm Hg
' Time dutout{cut in | ' AVG.
] _P_TL ¢ |-15.6}-15 :[ .
' T2 ¢ |-16.5]-16 |
CABINET| T, < |6 |56
' T o |-15.9]-15.7
Compressor Shell * | 55 33
Suction Line * | 39 22
l Thermostot *C ! ] l
Evap. higbest Point  *C ! ! i ;
l Top Sgg Shelt <C i ! i | i |
3ottom zgg Shell “C ] ] l ) i _ :' i } i !_ I ' I
| Doiry N
Crisper *C- ' l r i ! l | l
Inlet-Evap. c |_12.1-10.9l i ? i R §
. i Outler-Zsap. o j-11.9/-10 | i : : | i ! ! J
‘srer-Cond. oc ! 66 | 381 ,i | I | |
!  Duties—<ond |57 1 551 i i ; : j ! l
| Middle Paipt-lond. o€ | j . i ' j : |
l: 3o0m 43| ezt ot ] i
2 INLET ocC 19 20 7L .
i OUTLET OC e i 58 1 osed o b .| |
li ! | i ; 1 ! i ! I
! l R
i : i ]
I | j

Tesied 3y . H200 of desezrch § Development
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' Research & Development Laboratories
.= Performance Sheet
' ‘*REEZER (10 cub.ft) Cycling Run v .c
Room 2 Statine A l Doie April 93
. 1 Testdo. 2131 Mudel  6202a Ambient L3
Cempressor V 75 Thermostot Danfoss Costrol Pos. MID
Overioad Charge RI3la - 178gr| | k~br Per Day 3 1 3 | 2
.' Reaorks: "ompressorGold Siar -1/4hp Avg- Cab. Air ~15,.9%5,
_ === Perceat Run 6 ;7 l ?ér
. L Average Natis 1 ! 3 3 l
o e ' Cycles Per Day
' Suction clL - J
.yl 86 I 185 2003 1576 Presmre  CO. I
. - éd“g Elc?sed .,,Z,(,)_l Rapeing xffZ ::::./" _ Dischurge Press- ]
Tree Time gl.:; f Time Meter Tire Barometer 655 am g
' %xme. CutoufCutin | i AVG.
T1 *C B5.5 |-15
l Ty < |16.5]-16
CABINETf ¢ 3 < |16 |-i5.6
T/ c }15.9¢-15.8
. Compressor Shell * pb6 RYA
Suction Line *C KO 22
l Thermosioi ~ } l ;
Evap. bigbest Point  oC { iL ! T ,
l Top Sgg Shell °C 1 | ! I I | ! l
Botiom zgg Shel! c i ' ’r .' Ir { i I i i
Dairy SN
l Crisper *C. T T ' I 1 i r
Inlet-Zvap. oC |-14 -10 91 i : ; : ’L ; ]
' 1 Outles-Zvep. *C |-11.8}-10 | | ! T ! i ! 5 I
.njer-Copd- C J65 i 60 ‘! ! : . L ' |
' {iﬂﬁt‘.-eoaé. (—-‘59 57 N l i ; B i ! i : _
Middle Pnipt-Condg. oC i i ; i ! : ! j‘
‘ Zopm < jr3 143 ¢ | i | i |
E " INLET OC elgo lpa ' VT v i v
i OUTLET OC c_ieo 158 | I D R
| j E ! i ! !
| P !
!

|
'
!
=
!
i
!

— v

an R...n,

Tested 3y .
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package to reach -9 °c from —-18 c.

1A~

ARJ CORPORATION
Prototype No.1
Temp.rise test
Performance sheet
Hode] 62022
Compressor Power 1/4 hp - VIS5 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. -
Remarks : 11 hours and 50 minutes is taken for the first
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package to reach -9°c from -18 ’c.
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ARJ CORPORATION
Prctovype No.?2
Temp.rise test
Performance sheet
Mode ] 62024
Compresscr Power 1/4 hp - VI8 LAEG
Ambient 32 %
Thermostat posit on Normal
Volts /Amper 220 V/1.35A
Percentage working -
Freezer air -
Cabinet mean Temp. -
Compressor Sheet Temp. -
Inlet Cond.Temp. -
Outlet Cond.Temp. -
Remarks : 11 hours and 51 minutes is taken for the first

"

\ W\
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ARJ CORPORATION .. . K

-

Prototype No.3

Temp.rise test
Performance Sheet

Hode] 62022

Compressor Power 1/4 hp - VIS5 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. -

Remarks : 11 hours and 51 minutes is taken for the first
package to reach -9 ‘c from -18 °c.

e Ce s
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== hRJ CORPORATION .. C. i~

-

Prototype Ho.4

Teap.rise tect

Performance sheet
Mode! 62022
Compressor Power 1/4 hp - V75 LAEG
Ambient 32°%
Thermostat. position Normal
Volts /Amper 220 V/1.35A

Percentage working -
Freezer air -
Cabinet mean Temp. -
Compressor Sheet Temp. -
Inlet Cornd.Temp. -

Outlet Cond.Temp. -

Remarks : 11 hours and 52 minutes is taken for the first
package to reach -9°c from -18°c.

-1Z1-
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ARJ CORPORATION .. .o

-

v

Prototype No.1

Froozen food storage test
Performance Sheet
Model 6202
Compressor Power 1/4 hp - V15 LAEG
Ambient 43 °c
Thermostat Short
Volts /Amper 220 V/1.36A
Percentage working Continous
Freezer air ~19.82a
Cabinet mean Temp. -18.27c
Compressor Sheet Temp. -89.2°c
fnlet Cond.Temp. 82 ¢
Outlet Cond.Temp. 57%C

Remarks: 90 Kg test load. )
After 24 hours all Temp. were at -18 ¢
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ARJ CORFORATION ..

-

Prototyge No.2

Froozen food storage test
Ferforaence Sheet
Node] 6202a
Compressor Power 174 hp - V15 LAEG
Ambient 43°c
Thermostat Short
Volits /Amper 220 V/i.36A
Percentage working Continous
Freezer air -19.5°
Cabinet mean Temp. -18.2 ¢
Compressor Sheet Temp. -89.2 ¢
injel Cond.Temp. 7 ¢
Outlet Cond.Temp. 57 ¢

Remarks: 90 Kg test load.
After 24 hours all Temp. were at -18 ¢

~143-
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Prototype No.3

Froozen food storage test
Performance Sheet
Hode] 62022
Compressor Power 1/4 hp - VI5 LAEG
Ambient 43°c
Thermostat Short
Volts /Amper 220 V/1.36A
Percentage working Continous
Freezer air -i9.5 %
Cabinet mean Temp. -18.1'c
Compressor Sheet Temp. -89.4 ¢
Inlet Cond.Temp. 63 ¢
Outlet Cond.Temp. 58 ‘c

Remarks: 90 Kg test load. .
After 24 hours all Temp. were at -18 ¢

iy v e
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Prototype Nc.4

Froozan food storage test
Perfermance Sheet
Node ] 6202a
Compressor Power 1/4 hp - VIS5 LAEG
Ambient 43°c
Thermostat Short
Volts /Amper 220 V/1.36A
Percentage working Cont inous
Freezer air -19.4°c
Cabinet mean Temp. -18.1°¢c
Compressor Sheet Temp. -89.5c
Inlet Cond.Temp. 63 ¢
Outlet Cond.Temp. 59 ¢

Remarks: 90 Kg test load.
After 24 hours all Temp. were at -18 ¢
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- .
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Prototype No.1

Freezing power test
Performance Sheet

Hode 62022

Compressor Power 1/4 hp - V15 LAEG
Ambient 32°c

Thermostat SHORT

Volts /Amper 220 V/1.38A
Percentage working Continous

Freezer air -

Cabinet mean Temp. -

Compressor Shell Temp. 18°C
Inlet Cond.Temp. SC°C
Outlet Cond.Temp. 46 C

Remarks : It is loaded with 12 Kg and reached from 30 c
to - 18°c in 23.5 hours & 30 minutes.

-126-
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ARJ CORPORATION .. 2./ =

Frctotype No.2

Freezing power test
Perfornance Sheet
Hode 6202
Compressor Power 1/4 hp - VI5 LAEG
Ambient 32%
Thermostat SHORT
Volts /Amper 220 V/1.38A
Percentage working Continous

Freezer air

Cabinet mean Temp. -

2

Compressor Shell Temp. 78 C
Inlet Cond.Temp. 50 C
Outlet Cond.Temn. 46 E

Remarks : It is loaded with 12 Kg and reached from 30 ¢
to - 18°c in 23.5 hours & 30 minutes.
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ARJ CORPORATION : 2..-”

-

Prototype No.3

Freezing power test
Performance Sheet

Model 6202
Compressor Power 1/4 hp - VI5 LAEG
Ambient 2%

Thermostat SHORT
Volts /Amper 220 V/1.38A
Percentage working Continous

rreezer air -

Cabinet mean Temp. -

k]

Compressor Shell Temp. 78 C
Inlet Cond.Temp. 50 C
Outlet Cond.Temp. 46 %

Remarks : It is loaded with 12 Kg and reached from 20 c
to - 18 °c in 23.5 hours & 32 minutes.
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ARJ CORPORATION .. (.-
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Prototype No.4

Freezing power test
Performance Sheet

Hode| 62024

Compressor Power 1/4 hp - V75 LAEG

Ambient 32 ¢

Thermostat SHORT

Percentage working Continous
Freezer air -
Cabinet mean Temp. -
Compressor Shell Temp. 78°C
Triet Cond.Temp. 50 C

Outlet Cond.Temp. 46 %

Remarks : It 1s loaded with 12 Kg and reached from 30°c
to - 18°c in 23.5 hours & 34 minutes.

. Volts /Amper 220 V/1.38A
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ARJ CORPORATION ..

MODEL 6249a
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ARJ CORPORATION . C.. .

CALCULATION AND EQUIPMENT SELECTION FOR MODEL 5§24%a

for this model there is two different cabinat constant as follows:

C = 1.43 W/ R for Refrigerator section
8= 1,02 W/ for “reezer section
The tcta! cecoling capacity
Gct = Gtr + Qpr + Qar for Refrigerator compartment
Qc2 = Qtf + Qpf

Qce = Q1 -~ Q2

Where
E2222

Qtr

transmission heat relative to refrigerator comparzment.
Qr¥ = <transmissicr heat reative to freezer compartment.

Qpr = production load in refrigerator compartment

Qpf = presozsce To:c oin frgezer compartment

Qa = Air chang ng load.

TRANSMISSION LOAD

¢ =. %A

Qtr = 1.43 x (43-5)
Qtr = 55 watt

Qtf = 1,02 x [43-(-18)]

oo . . .
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Q1fi= 6 x 1.

Ql1f2= 4 x 1.

£ {=2.75-(-18)] = 192.9 &3 for poaltry
72 (-2.28-(-18)] = 140 kj for fish
-132-
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ARJ CORPORATION .. (.=
l CtfF = 63 watt
' t = 118 watt
l PROCUCTION LOAD
. For the freezer compartment
Qpd = fQpf + ZQ1F + £Qlk + ¥Qpr
. Qpf = W * Cp = DT
Qpf = Heat remcved fror osroducts from initial
Temp. to freezing point.
l Where
IXxxx
' W - Average prcduct weilght per xg
jmmmm- | =mmmmee - }mm - R e A
i Product! Weight! Freezing ' e , {n ‘Initial F-al
. ; 1 point . befor freezing!after freezing Temp 'Termp
. Poaltry | 6 Kg ! -2.75°% ! 3.18 i rng A | 1.55 ni/kg k 2Rz -5z
' Fish ! 4 kg ' -2.25°C ! 3.18 kj/ka k ! 1.70 kifkg k ! 15 ¢ ' -18 o
' Qpft = 6 x 2,18 [2f-(-2.75)) = €887 .: fzr poaltr
Qp¥2 = 4 x 3,18 [18-(-2.25)] = 32f ] for fish
' @f = E:c.T w3
' Q1f = Heat recmved tc Freezer product

LIAN
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332.9 kj

Clk

W x hi

et

Whare
k¥ ¥

Qlk = Heat removed to Freeze product

Qlk(me)= 6 x 246 = 1476 Kkj

Qlk = 2416 kj

Therefore

Qpdf = Qof + QIf + Qlk

Qpdf = 611.7 + 732.3 + 2416

Qpdf 3360 kj

For the refrigerator compartment.
Qpr = Heat removed from product above Freez'ng point

W= Cprx D7

(>

ho)
|
1

. QIk(fi)= 4 x 235 = 940 kJ
[

1! Meat 3,14 ki/kg K < < ,
2 ! Butter 2.63 3 10 , g
3 | Vegetable, 3.77 4 X 2C 10

4 Fruit
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ARJ CORPORATION

Qpr1 = 4 x 3,14 (28-5) = 288.8 kj
Qpr2 = 3 x 2.68 (10-5) = 40.2
Qpr3 = 4 x 3.77 ( 20-10 ) = 150.8

Qpr4d = 6 x 3.81 (20-10)= 228.5
Qpr5 = 3 x 4.18 (20-10): 125.4

Qpré =

r
b
w

.76 (10-%) = 37.6

Qpdr = 571.4 Kj

Therefore

The total production load w:l] be

Qpd = 3360 + 871.4 = 4231.4 b3
Now the cooling capacity wi': be :

Qcc = (118 +73.4)x 1.C9 = 209 watlt

CONDENCER'S POWER DETERMINATION

[ i T e—
Operational conditicr
180 < 1.25 .
a) ks R R E e P = 18,75 kcal/h k
55-43
-13¢L
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ARJ CORPURATION :.. ..o

-

t

180 x 1.25 ;
b) ks S et = 3.78 kcal/k
According to static wired condenser series 51-51-635 (see page 209)
The suitable dimension of condenser will be :
No of Jegs : 24
The wide of condensor : 6312 mm

The lenght of condensor : 1179 mm

CAPILLARY’S CAPACITY DETERMINATION

Assuming mass flow rate of compressor 3.45 wxg/h

at tvporationg Temp. -23.3 ¢ the spec:tic vaiume of vapour

is 0,171 mY/hg (see page 203)

at condonsing Temp. 55 ¢ the pressure is 14.9 Zu.g/cm2 (see page 2u3!

va = 3.45 x G.i17%1 x 1000/60

Va = 9.83 i/min
2 2.5 - 0.5
va = 2.35,/p -1 t oz LI
-2 2.5 -0.%
9.€6€ = 2.3% V/14.9 - * 0.79 =x |
. = 3.85 meter

EVAPQRATCR ZEZTERMINATICH

AsS we know that

Qcc = Qev

Q¢cc Coo'ling capacity of compresscr

[ T

.. . .. ee T . - 4 ’
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) =y
Qev =
Q =
Where
122 % 31
Qcc =
5] =
A =
oT =
180 =
A =

ARJ CORPORATION .

Cooling capacity of evaporator

Us Az QT

180 kcai/h
Heat transm:ssion coefficient

Surface area of evaporator

4.

2.
7 wW/m &

Cifference temg. setween €vEporator and compartment

4.7 * A x5.3
2

-

v

an
f.ce W

This surface are sncluding fer scth freezer and refrigerator
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Research & Developmzant LoSoratories
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e Performanca Shaet
Continous Run at 220 V No. 1
Reom | | Stotion o | l e April 95
Test No. 1002 Medel 6249 Ambent *C 43
Corspres:or ESC QHK Tl.crmosia? Coz::ul Pes. MAX.
Overlocd L (barge . j3/5 165 ar sahr Ver Lay A 8 0 0
Remasks: Compressor Necchi - 174 h—p Ava-Cch. Aie °C -i9.1/73.5
‘ Peccent Qun 1 0 0 %
Avercge Watis 2 0 0
Crcles Per Gay -
Suctioa Cl
10 2 1002 200 773 400 Presszre c.0. -
.‘g,,, Flepred ‘_,_._.ika Tuouing 3_73 Kw bri Discinrge Preas. )}
Clock Time T: s Tia2 l.'-’.hr Eiagace Bsremeter eq
Time Cler: Meler Time 658 nHg
Time ] AVG.
Evapeoraror € {-19.1 -
T. - |3.6
Cabinet |, o« {3-3 T
T, c {3-6 i
Ceaipres-or Suesl *C 84.7 l L
Saction Lize oc |41-5 r
Ttermosint oc |-18.4 T [
£+ 2p. higlest Poir- C L
L"[op Ego Shelt sC )
Lotlom ¥ 15 Shell C
VD::ir_r “C 1 o
Crisper “.'._ -
Irlet-Evay. L “-—20.3
Qutiet-Lrvap. °C -18 : T
*=jes.Coud. o 173 —}, _
L‘\"rllcb('md C 56 !
S22 T Cong. <
HETTEY ~z
Intet OC o N
Qut_let OC °c 159.
b - = —
Do Ty _137- ites o Nuecnich & Devejap= .




Research & Development Laboratories
..t Performance Sheet

two door Ref./Freezer €ontinous Run No.2

Room 2 Staures 4 l Doie April 95

§ Temd. 1196 Nedel 52493 Ambient *c 43

Compressor £ SCYHK Thermostat p37fss Costrol Pos. Max({sncru}
Overlosd | Chorge Ri34a 168 gr| | kwbr Per Day a s la |s

Percent Rom

Remarks: COMPRESSOR NECCHI - 1,4 hp avg-Cab. air o f -19.17 3.6
1 0 0 l %

|
i
l ._.__!; Averoge %atis 7 Q 2
| Cycies Per Dov -
' : Section C.lL i
12 ] 2 1141 200 1439 404 Pressure co. I
] r L v a e vy el L '
Troe Time a‘:‘k 1 Time Meter Time Barometer 054 mm Hg
. Time ] | " ave.
EVAPORATOR * 1-19.1
' T. < |3.5
CABINET 7, < |3
l T, °C 13.6
Compressor Shell *C {gs
Suction Line < la !
l Thermosiat *C |_14 4 | ! ’ l J
Evop. bighest Poant  °C TL ! i i I i | !
. Top Sgg Sheif « | i ! i ! 5 l | | |
Jottom Zgg Shell C i ' i .' 7 ’ | ' r | i
' Duiry < | | i i | i i | | i
Cnispes C- T [ i ! I l ‘
| tolet-Zvap. *c |.20.2 i [ ; i ' | 3 |
' ; Outler-Zvep. < |_18.1 E i ' ' ' ' : ' ' |
niet-Cond- *C 4! ke i 3 : ; | ‘T 1 |
ffimir.-énd *C ‘ 57 i t H ) < I ! i .
[ Middle Prini-Cong. o€ | [ ' ; : i
lé 300m x |43 i ! ; ! i
% " INLET oC °c | 68 T L
' QUTLET OC ‘<igy ! | ' : é : | |1
‘ ! | i : ‘ ' | !
Il T !
' ; : é . : !
| T
' Tested 3y : G200 4 2esezrch § Development
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. Research & Development Laboratories
I Performance Sheet
. Two door Ref./Freezer centinous Run Nol3
2oom 2 Station 3 Daie April 95
l Tet do. 210 Medel 5249 3 Ambient < a3
Compressor £ SCYHK Thermostat anfoss Costroi Pos. Hax (short)
Overioad | chorge 21343 170gr kebr Per Day 4 | 8 | u | v
l Remarks: CUMPRESSOR NECCHI ¥4 np Avg- Cab. Air  °C -19.1 / 3.45
Percent Run 1 | o 0o | 3
l _————L Average Watts 2 I Q 2 |
' Cvcles Per Day
' ' Secticn (o § |
e e KL | S
l Zoe | Dlapoed [ Runaing f——— ;‘:::./‘ Discborge Press- |
%:: Time g:: | Time Meter | Tume Barometer b58 mm Hg
l Time i | AVG.
{EVAPORATOR < |19,
l T. * 3.9
CABINET 7. A
' T, < 3.5
Compressor Shell C 5
Suction Line «C i%?
I Thermostat « |-18.4 ) ! | ' J i
Evap. bighest Point & | i ! E ' | ] i I fr
I Top Sgg Shell *C ! 3 X l ! | ] } L } l
Sottom Zgg Shelf « ' , i 3 7 ' | | i ] i
l Dairy " T l i i ; I i | l
Crispe: . r oo i
"jlﬂ-ivop. °C -20.1 l I i : ; L T l
| - RS T ] ]
‘gier-Cond- sC l73 f i ! i | | l
- cfs Lt o0 b . b
[ Middle Poipt-loné o€ | | : i ‘. ; ! i
.; ! 3o0m x 43 i ! E | i |
Z INLET OC c_log R L
. | OUTLET OC gy I 1 . b N
li ! | ; r ' ; ! |
I 1 L T T T I
lz.;r P ' -
T oo S
l H-oc Jf esecrch & Development
-139 -




Research & Development Laboratories
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' e Performance Sheet
l Two door Ref/ Freezer Continous Run N3.4
Room 2 Siatrom 1 Daie April 95
. 1 Testde. 1380 Mudel 6249 a [ Ambient 'c 43
Compressor £ SCYHK Thermastat  [anfoss Costrol Pos. Max (short)
Overlood | cbarge  R134a 172 gr | | xwbr Per Doy a |s |7 12
' Remarks: (cmpressor Necchi - 1/4n Avg-Cab. air  °C § _19_1,3 4% J
Percent Rum 1 0 0 l i
. .__!; Averoge Wetts 2 0 3 '
| Cycies Per Day
' - Sectioa (o % |
10 2 L1 T 700 07 _["206 | | Pressmre  co. 1
l E‘;;‘: ﬂe?sed .Ei; lnn--i.g ‘.::” :l:::-li Discharge Press- . |
Troee Time g;: { Time Meter Time | Barometer 658 mm Hg
. Time 1 | [ ave.
EVAPORATCR * 1-19.1
. T < [3.6
CABINET 7, < |33
T, ¢ 13.5
' Compressor Shell *C |86
Suction Line < |42 1
' Thermostot . ‘15-4' i : | ] ]
Evep. bighest Point oC ]’ l ! ? ' i [ t H
' Top Sgg Shelt «c ! ? oo ! I | | |
Sotiom zgg Shell o i ' i :' i ; : | l -
Dairy < | | i | } i i i i | i
l Crisper *C T! ] i ! T ! l l
Izlet-cvap. ¢ | -20.4 i i i E i l E |
' { Outler-Zeop. < | -18.3 I | ' | I i ! ]
I' ‘ier-Copd. oC !/3 i i ! ' ' I '
. * Guries~cond. « |5y i i i } 2 : ! i )
{ Middle Point-Con  oC | | : i ? ; ' i
‘ 5 3o0om xc |43 ! : i ! i I
% T INLET oC “ [68 ! ; f i ! i
“ 2% ' OUTLET OC el 1 1 . & i . i | !
‘ 1 I i : ' ' ' ! !
H | S R T
' ; ! ' i ; : !
T
' Tesied 3y . 3200 Jf esearct § Development
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Research & Development Laboratories
. .1 Performance Sheet ’
Two uoor Ref./ Freezer Continous Run Ne. o
. Roem i Siatios 2 Da:e 3 Sept 1995
Test No. 192 Vugel 52493 l 32
. Cempressoc £ SCIHK Thermostet  Danfoss Coutrol Pos. Max. (shari)
Overload | Charge ki34 165gr kebr Per Duy a1 =1 1],
' Zemarks. COMPRESSOR NECCHI 174 hp Avg-Cab. Air C | -22.8 7 -2.8
= Percent Rus 1 0 U %
' | I | Average Watts 1 3 8 |
Crcles P2 Dur
3
' 19 24181500 | 2388 376 | | Pressare !|
i [ ) [ |
l Tme | Time | Doy Time | Meer | Time } £54 mm Hg
. Time [ | | | {ave.
. EYAPQORATCR °C je¢2.8
' T. < 1.8
CABINET T < |23 |
T. € |-1.2
l Compressor Shell * |78
Suction line * |32 l !
| Thermostor <l | i T b v 7 r
feop oighestPomt o | ) L+ L} b i | !
l Top Sgg Shell °C | f ' ! f' ! ' ‘ ! : ! '
Sottom Zgg Snell « r I ' ' .' f ! | ‘ ‘ | i
Duairy % i i | i ! i i i i i |
' Crispes *C | i ! i f i ! l i ! l
Iiet-Zvap. oc |-21.2 i i : ? ' ! i i i T
' Outler-Zvep. « i-20.4 | ! ' i i ! I ! I
r siet-Cond. o los i ' : ; : i i |
' 'Liurir.-cm. oC isz . i H . H ! ! i i
| Midele 2mnt-Zopd. € | -: ! i ; ; i | |
= | 300m i 1 1 L1
l; , | i ; i : 1 ; !
i i b = ? - :' E | I
li | | ' ; ' i ] ! i i
i N I T T T
lz P ? | i 5 i
T 0T - 000
Tested 3y : J-oc sl 2esezred & Developmest
VAR



l'\-n.,'?—:'7 Resewarch & Dovelopment Lakoratoties
No
' TBST: Pull down TEET 82 1005 | DATE: April 95
VOLIS: 290 SYC. 50z MIDEL N2 6249a | rooz : 3 STA.
' CHASGE : R134a - 165 gr CCMP \- | avgmnT: 43
OVEELOAD :
' ISCLATOS + LEACS : Re: To: I1SO . No
Time o jioMing 25 J60 120 240 Jozs | 7
AMPS. { - s ligsfiz2j1.70)1.67) 1.5 l _
! WATTS - 1245 1255 }240 ;235 1210 1{20C l i
Suet. Pressure b _ _ _ _ _ ] ] P !
ll- orator |3 ds2.3l25.70-4.61-139 -16.4-17.3 i !
L C g3 laz Yio J3e.alar 19,5 47 |
Cot s | T € 143 [42.6j42 1354.3]20.9]5.3 |6.8 TR
" T |43 |4 42.6 }35.5121.2110.2)7.6 ' [
» Caapresser ShellsC I 43 #55-4 73 '86 88.4186.9] 86 i : ]
Suciion Line  *C 3 43 149.6 153 149 [ 46 43.7}43.2 T j
{ Bemmostat €} 43 §£0.4 {33.3 [-1.9 -11 j-15.4) -16.4 v !
inlei. Fvap. °C } 43 }-10.20-12 }-16 | -182 -203 -20£ i i 1
hﬂe! Evap. @ |43 [36.2}32 T11.2]2.60]-1.7|-2.8 1 i
| iniet Cond. 43 Je0 les 70 171 J70 J70 T 5
{ Curiet Cond. 3 158.7165 les le2 leo ler | _
inler OC ls3 Y6z 378 18z lsa1 g7 177 | i
| Outlet OC t3 157 162 le2 j60 159 |59 i : i
R e Yy laa lza laz T3 1a3 143 -’ P :
'L | l U
COMPLETICN st - —244 Min No. OF CUT.QUTS TOIAL OFF Tt ]
': e ‘ 1 ] J
AMPS :
(xu'n's L ; IN ‘_, _:
Soct. Preson ! | | i i :
L- c. c i 1 ) I !
T eC l I
1P.C. noo*C | [ |
T, I | i_
Coripressor SheltaC | ’
¢ S'.l'.l;nn_'.i_'w. *C H -—-T— H i__
” ': Ice Tray < H J'
Wicdiing C
Uridge o) ;
| B [
{ | | |
o | .
i T - | | z
o X0 A | L
3 i i i ‘
Tested Hy 142 - Head of Leecrch & Dovelugnens
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Research & Deveiopment Laboraiories

No.2
l TEST: . PULL DOWN TEST K. 1002 | DATE: APRIL 95
TS: 220 OYC. SOhkz | HODEL Y~ 6249 a | ROOU : STA. 3
' CHASGE : R13a - 167 yr  j COMP X, AVBIENT : (3 C
OVERLOAD :
1SOLATOR = LEADS : Ro: To: ISO . No.
' Time 0 Ming 104 =5 | 60 | 120] 220} 246 t
ANPS- {1.7510.;7.01.72] 1.70} 1.67}1.58
' WATTS 2.5 1255 y2¢0 | 235 {210 | 201
Swel. Pressure
l T |3 Jee3)25.71-0.6113.9)-16.6}-17.2
ABINETL ™ € | 43 45 jz2 p 352t fro |7
r L <l z3des Jazlasta g |69
ll fte €| 23 43 t3 | 36 Y 2t.510.7) 7.7
Compresser ShelieC | 43 |56 73 1 86 | 89 |87 86
' Saction Line € 1 43 j5o 54 | 29 46 | 44 ]43.5
THERMOSTAT *C | &3 441 | 34 |-1.9§-i1 {-15.3}-16.3
INLET FVAP. "€ | 43 }-11 t_12 |-16 |-18 | 20.3-205
l OUTLET EVAP. 43 136 32 bi1.2f 2.6|-1.71-2.8
INLET COND°C 43 )60 66 70 72 Y 70 | 70 1
. OUTLET cOND°C | 43 159 j 65 §65 | 63l 60 | 61
INLET &< 43 6L 78 {82 V81 | 77| 77
' OUTLET OC L3 157 62 162 | 61 1 359 | 60 1
Room < | 23143 (3 V3 ) oa3 | 43 b 43
l
' COMPLETION TIME—246—Min No. OF CUT-OUTS—— TOTAL OFfFF TIME-———.
=ie '
AMPS.
WATTS B .
Sget. Pres.mie
. F.C. <
1. <
q -.l', b ¥
.
‘ Comprescor SheileC —‘
Suction Line Lot
lce Tray < _1
“u... ing o
‘Vr-eo. 2 1
, t !_"'l
" Reore «
Tesicd B; 43— llc‘od ol Lesecsch & Deseivymest
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Research & Deveiopment Loboraiories

No.3
l TEST: PULL DOWN TEST k2. 1129 | DATE: APRIL 95
VOLTS: 220 CYC. 50Hz | MODELYe. 6249 a | ROGU : "2 STA. 2
' CHARGE : RI3L a - 170gc COMP X». AMBIENT: /3 C
OVSRLOAD :
l ISCGLATOR < LEADS : Ro: To: ISD . Nn.
Vime oMinf 10 ] 25 | 60120 |.:0 | 247 'S
ANrS. 1.7601.77 §1.73 171 | i.€741.57
l WATTS 206 1256 J221 f235 | 211 202 ,
. * Sat. Pressure ]
l _ T (3 | 43 26 |-2.51-13.7]-16.5}-17.1
*ZA?INET T, *C ' 43 43 41 35 | 22 11 8 !
v % 23 | 43} 42 361 22 | 10.4 6.8 |
' fTe = | 43 | 4] &3l 36 f21.4) ic.5} 7.7 i
'“cuvreswf ShelieC I 43 57 43 ) 87 ) 89 | 86 87
U Suction Line °C {463 8 500 56 49) 470 44 } 4L i i
T THERMOSTAT *C 3 b a2 36 )19 -11 F1s.2)-k.2 i
l IILET- EVAP. °C (3 Vo1 ] 212 -ie |18 }20.21-205
_OUTLET_EVAP. 43 361 33 11.1} 2.6)-1.7 }-2.8
| JNI.ET.CQNDO% L3 611 67} 711 73 ;71 7 ]
B cutier conn® a1 60] 66] 66 63 61 | 62
g_"muzr 0C 43 661 83) g3] 83178 | 78 N
OUTLET 0C L3 s8] 63| 63 62160 | 51 )
q Roca < 143 ) ¢3) 23] 43) 4343 | 43
| ]
COMPLETION TinME24Z Min No. OF CUT-OUTS TOTAL OFF TIME———.
13 o -
i LMPS.
WATTS
‘:?I:. Frossiee T -
f.C. o ¥4
T 1. <
PC.|w <=
T, by 4 i
Comprrccor Shelle
L Sud;ﬂn—ii.nc e od 7
ice Tray - <
.‘Wu..iiu: o |
Bridge 2 1 ——
[ H
'tll-om «
-

Tested B

-144-
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Research & Deveiopment Laboraiories

No.é
l TEST: PULL DOWN TEST K2, 1469 | DATE:  APRIL 95
VOLTS: 220 <YC.50# KODEL Y. 6249a | Roou: 2 STA. 3
' CHARGE : R134a 174 gr COMP N | AMBIERT: 43 ¢
OVERLOAD :
" m| JSOLATOR + LEADS : Ro: To: ISO . No.
I Time OMinj 10| 25 | 60 | 120 | 240] 250 0
AMPS. l1.76 {1.7701.7301.71 | 1.67)1.59
l WATTS T246 | 256 1201 | 235 | 211] 203
Svuet. Pressure
' EVAPORATOR *C | 43 | 42 | 26 |-4.5 F13.7]-16.5]-17.1§
{r e b3 J43 L4 J35 J22 jun |2 ] ___f
CABINET 7, = |43 |43 |42 |36 | 22 Jio4] 6.8] | i
T C |43 4 |43 136 | 21401050 7.7 i
' Compresser ShelleC 43 1 57 73 i 87 89 88 87
qs«as-m Line  °C 143 |51 054 149 § 47 yuas | 49
THERMOSTAT C { 43 ¢ 42 | 34 |-1.94-11 Li5.20-16.3
§ INLET EVAP. € | 43 |-11 l_12 J-16 [-18 |-2¢.2]-2.5
OUTLET EVAP.. | 43 | 36 | 33 [11.1] 2.6}1.7 |-2.8
INLET CONDOC {43 {61 |67 171 {73 |7;n {1 |
OUTLET conD®c § 43 | 60 166 |66 | 63 161 | &
, 13 [ 6. |78 183 [ 83173 | ®
i (3 159 62 |83 ] 62| 60 61 1
' [ - oc } 43 ) 43 143 3] 43| 43} 3

No. OF CUT-OUTS-—

.~ TOTAL OFF TIME———

| 3 '

Sve '
AMPS.
{wnrs | -
'S;z.-l HE CEUT L — i Y -—k-——J
-_f. C. C L
T, *C
PC.iw =
It <
Comprecips Shell o
! Suct:nn—[i-ue_— i
L ice Tro 4 v
'T’u.dil-: o | ]
lrido: 4] 1
G
!
' Roore ~
Tesicd 7 Meod of Lirsecich & Develugmest




__ Research & Deve'opmant Loboratories
l () Periormanca Shaet
' Tow doors rtef/ freezer Cyeling Run
Rcom 3 i Statien A T U hute April 95
. Test No. 1010 Mudel 6249a Ambient *C 43
Coragres:orESC gHK Thermosict  panco Jactrel Pos. MID.
Overlocd | <barge R134a 165 gr Ywhr Per Lay | (| 2 6 0
. Remarks: Compressor Necchi IR Arg. Ceu. Ate °C -15.5/6
o T ] Percent Tun L1 A o
l i Avercge Watts 1 1
C;c!-:s Per Day 2
Sucrion C.L
' 12 7 el 3-36 |20 710 Frasszre  C.0.
%‘l’r’»': Time g,:“"_:‘ Tiac Meter Time Burecister
' Time Cut cutiCutin . AVG.
Evaporator «c | -16.5-14.8
I T. < [5.2 6.9
Cabinet | Ts *C |5.0 }6.5 _
l T, °C 157 {7
Ceaprescor ueil °C | 84.2174.3 I .
Suction Lize ¢ |42.4{38.2 I
' Trermosiet c | -17.3]2.2 K
Ivop. higlest Poir- °C
' L'i'op Egp Slel! C
liottom Fypg Shell °C
' airy “C _
Crisper of
Inlet-Evan. << 1 -20.8i12.4
' Quriet-Evay. °C 1 -17.2]18.1 =
1njet-Cond. o | 67.5]44 !
l Outlet-Coad, ¢ | 60 47 !
Cfnalle viocong. e |- |-
' Tooin 43 43
Inlet oc °c} 75.7144
l"- Qutlet oc ¢ 157.3143
I
l Tl Ur 146- Bess of Nereurch & Tevejens ool




Research & Development Laboratories

GR R N N, SN I O W BN G2 Y BN &P G EY A EF BN BE Be .

w Pl Performarce Sheet
TWO DOOR REF/FREEZER CYCLING RUN No.2
Room 1 Steunn 2 { Daie APRIL 95 %
Test No. 734/ Mudel 6249a Ambient *C .3
Compressor [ 5C QjiK Thermostat  DANFOSS Cnatrol Pos. MID
Overload Cborge R134a 166ur kebr Per Day A P 2 | 9 | 6
Bemarks: Compressor Necchi 1/4 hg _ljAve-Cabdir €Y o g / 3.2
Percent Ran 7 9 %
I | Average Watis 1 7 9 '
Cvcies Per Day 25
--S;r::iu clL a
12 2 769 148 153¢ 179 Presrure <.0. H
e Baped (2t Reneing AL Ewar7 | | Ficharge P l
%:.k Time c]l:; { Time Neter { Time Farometer
658 mmHg
Time Cyt out Lutin 4 i AVG.
EVAPORATOR ¢ |-16.5(-14.8
R < | 5.2] 6.9
CABINET] 4 oC 5.0l 6.5
T °C 5.6) 7.1
Compressor Shell *c 85 75
Suctiop Line o 43 138.5
Thermostor ¢ (-17.3}-12 ! . ! i
Evep. bighest Point o ! i | g H
Top Lgg Shell C ] ! ! i ! | ] !
Sottom Zgg Shell o | i __;’_ | I I I ]
Dairy o R A S N R T A
Crisper oC. T I T ! ] ; ]
Inlet-Evap. ¢ 1-20.7|-12.5 i i [ | [
Outier-Zvap.  j17.1]-10030 0 0 b b ! i
‘piet-{ond. o ! 68 Ll ! ‘ ' ;' l
{ Qutte-—<ond. «cb6o | 84 i ; : ' ! -
Viiddle ®nipi-Cond.  °C I i ! ; '
foom 4313t ' |
. INLET OC ‘| 76 | 4 ! ; I ] ! i
' OUTLET OC o ioeg | oyn IR I
i 1
1 T ]
3 5 ' j 3
R
Tested Jy . 47 S<0¢ Jf 3eseareh & Development



Research & Development Laboratories

|
l s Performance Sheet
l " TOW DOOR RFF/FREEZER CYCLING RUN No.3
Room 2 Stains 3 Duie APRIL 95
' Test No. 2014 Vodel £249a Ambient < 43
Compressor £S5 9HK Thermostat DANFOSS Costrol Pos. MID
Overload ' Charge R13Za - :68gr kwhr Per Doy A l 3 l [A ' A
. Remarks:  Compressor Neccli -__4 tp Avg- Cab. Air  °C -15.5 / 5.2
Perceat Rum 8 2 %
' ‘___.—-i Averoge Watis 1 8 1 |
' Cycles Per Doy 26
l ' 1400 181 Soction clL ]
12 P o <37 149 1219 Pressure c.0. ﬁ
' Jn(-)e, ﬂa!ned lzgnshq lu!ninq Kobr ;:::.I‘ Discharge Presm- l -
%:,k Time | & | Time Keter 1 Time Barometer 658 mmHg
. Time dut outiCut in | | AVG.
EVAPORATOR *C }1-16.5}-14.5 N
i . <[ 52]6.9
CABINET 4 < | s 6.5
l T, C 5.6 7.1
Compressor Shell *C 85 75
Suctior Line *C |-17.3]|-12.1
. Thermostot *C |-17.2|-12.0 i | i
Evap. bighest Point  *C i ! ! , :
' Top Sgg Shell °C | ' I 1 ! |
Sottom Zgg Shell < | j 1 | ' | i '
' Doiry < oo b [
Crispes *C , !f ! I i
inlet-cvap. ¢ |-20.7 ~12.6i i i i : l :T i
' { Outlet-Ivep. < 1-17.1 -10,2} j ' T ! l | ; i
:sier-Cond.- aC J 68 46 E ' j ' | |
l ! utiesEond. « | 61 48 i i i ; 2 I ! J
{ Viddle Print-ond. o€ | | : i ! ; ! | -
= E N TR |
2 INLET OC o | 76 1 45! i o : 3 i
7 | OUTLET OC °c i 58 | 44 : ‘ | : i | !
li l : 3 ! i 9 !
i | i ! | i ; }
l j i ’ i i j r |
| I i
' Tested Jy . H=o0d ol 2esecrch & Development
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' Research & Devalopment Laboratories
S Performance Sheet
' TOVW DOCR REF/FRDDZER CYCLING RUN NoLL
Room | Stotes | i | Daie APRIL 95
l 1 Tem ™. 2032 Mudel 629a { Ambient e # L3
Compressor 5 GHK Thermostot pANFOSS Cootroi Pos. MID
Overicad . Charge ¥ R13La-172gr | | kwhr Per Doy L) 3| 6 8
l Remarks:  Compressor Neccli -1/4 ‘p | DavgCab.air -15.5 / 5.2
Percent Rua 8 1 5,
l P Average Watis I 8 > |
- Cvcles Per Doy 26
' 7T [secion . c1 i
i0 2 | 1160 148 1292 1-6-2— Pressare Co. l
I e B | (oo e T 1
Time Clock | Meter Time Barometer 658 mmHy
l Time Cdt out [Cut ¥n | i AVG.
TVAPORATOR  |-16.5 |-14.5
' T <« |52 |5
CABINET 1, < 5.2 6.5
' T, < [5.6 ]7.1 _
Compressor Shell C 86 76
Suction Lline ¢ |-17.2]-12.2
l Thermostot < |-17.2}-12 ! i i
Evep. bighest Point % ! i ' T i
' Top Egg Sheit «C ! ! | ! ] |
Sottom Zgg Shell ¥ i :’ ] T‘ l | i
. Dairy c i | i _
Crispes *C- ] I i ! [ |
inlet-Cvop. ¢ {-20.6 —IZ.IT i i i ' ! ' !
' Outlet-Zvap. «c |{-17.1|-10.2I i : | ! i ! i
‘mier-Cond- o i 68 1| 46 | ! ' ' ! !
| o V61 ] 48 i 1 4 _q 1 1
Miiddle Pript-Cond.  °C | i i ! ; ! i
‘ | 3oom <3 | a3 44 |
£ INLET OC °c | 76 | 45! P ‘ P
¥ | OUTLET OC I !
| ! . v !
i | by !
‘ | i ' i ; |
i T
' Tested 3y : -149- 3200 o lesecrch & Development




ARJ CORPORATION .. 2./

Prototype No.1

Temp.rise test
Performance Sheet

Hode] 62492

Compressor Power 1/4 hp - ESC9H
Ambient 2%
Thermostat position Normal

Volts /Amper 220 V/1.38A
Percentage working -

Freezer air -

Cabinet mean Temp. -
Compressor Shell Temp. -

. Inlet Cond, Tempn. -

Remarks : 11 hours and 10 minutes ic taken for
the first package to read -9°c from -18 c

' Outlet Cond.Temp. -
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ARJ GORPORATION .. ...

Prototype No.2

Temp.rise test
Performance sheet

Node | 6249

Compressor Power 1/4 hp - ESC9H
Ambient 32°

Thermostat position Normal

Percentage working -

Freezer air -
Cabinet mean Temp. -
Compressor Shell Temp. -
Inlet Cond.Temp. -

Outlet Cond.Temp. -

Remarks : 11 hours and 10 minutes is taken for
the first package to read -9 °c from -18 °c

. . . - - .
L B S I IS RS .. o Ty - R S Ve

ECK cag? TEYRAN IRAMN ZAJL: ELEY 17057 430 CiudNeN A IClal8 e, o,

-
' Volts /Amper 220 V/1.38A




\— ] ARJ CORPORATION :.. 2.i-

Prototype No.3

Temp.rise test
Performance Sheet

Node 624%

Compressor Power 1/4 hp - ESCYH
Ambient 2%
Thermostat position Normal

Volts /Amper 220 V/1.38A

Percentage working -
Freezer air -
Cabinet mean Temp. -
Compressor Shell Temd. -
Inlet Cond.Temp. -

Outlet Cond.Temp. -

Remarks : 11 hours and 11 ainutes is taken for
the first package to read -9°c from -18°c

L. T

-152-
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ARJ COBRORATION .. (.=

Prototype No.4

Temp.rise test
Performance sheet

Node| 624%a

—— —

Compressor Pcwer 1/4 hp - ESCOHK
Ambient 32%¢c

Thermostat position Normal

Vo'its /Amper 220 V/1.38A

Percentage working -
Freezer air -
Cabinet mean Temp. -
Compressor Shell Temp. -

Tniet Cond.Temp. -

Outlet Cond.Temp. -

Remarks : 11 hours and 12 minutes is taken for
the first package to read -9°c from -18 c

1 WO - A v gt
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e N
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ARJ CORPORATION .

Prototype No.1

Froozen food storage test
Performance Sheet

Hode | 624%

Compressor Power 1/4 hp - ESC9HK
Ambient 43 °c

Thermostat Short

Percentage working Continous
Freezer air -19 ¢
Cabinet mean Temp. -18 ¢
Compressor Sheet Temp. -84.5 ‘c
Inlet Cond.Temp. 74 °c

o

Outlet Cond.Temp. 56 ¢

Remarks : 30 K< test load . .
After 24 hours all Temp. reached at -18 c.

||
' Volts /Amper 220 V/1.12A

PLCRasT TEMRAN. iRAN CABce. TELEA 2237 AR! "i=RA v Tud 33418 72 9l.
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» ' ARJ CORPORATION ...
3 l Prototype No.2
' i Froozen food storage test
Performance Sheet
Mode] 62492
' Compressor Power 1/4 hp - ESC9HK
, ' Ambient 43°%
Thermostat Short
' Volts /Amper 220 V/1.12A
Percentage working Continous
' Freezer air -19'c
. Cabinet mean Temp. -18 °c
Compressor Sheet Temp. 84.5 °c
l Inlet Cond.Temp. 74 ‘c
' Outlet Cond.Temp. 56 e
Remarks : 30 ‘g test load . .
l After 24 hours all Temp. reached at -18 c.
'é
' -155~
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ARJ CORPORATION (.. (o.'..
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rwoer

Prototype No.3

©ode 0wl AR « oADMY Wl Y 1 f ¢ BB s w- s e

Froozen food storage test
Performance Sheet

T

Node 6249

Compressor Power 1/4 hp - ESCI9HK
Ambient 43°c

Thermostat Short

Volts /Amper 220 V/1.12A

Percentage working Continous

Freezer air -18.6°c

Cabinet mean Temp. -19.4 %

Compressor Sheet Temp. 86.5°
Inlet Cond.Temp. 75°

Outlet Cond.Temp. 57 °c

Remarks : 30 Kg test load .
After 24 hours all Temp. reached at -18 ‘c.

"M

P MO0 e e
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Prototype No.4

7
” . }
ARJ GORPORATION .. (..o

Froozen food storage test
Performance Sheet

Hode]

6249a

Compressor Power
Ambient

Thermostat

Volts /Amper
Percentage working
Freezer air

Cabinet mean Temp.
Compressor Sheet Temp.
Inlet Cond.Temp.

Outlet Cond.Temp.

1/4 hp - ESCIHK

¢

43 ¢

Short

220 V/1.12A

Continous

-18.6 ¢

-19.4°%

-86.5°c
15°

57 c

Remarks : 30 Kg test load
After 24 hours al)l Temp. reached at -18 ‘c.

€87 TOWURAN, IRAN Co8ps. f0(r” 2ty

L N AN TN NI R VPR
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= F ARJ CORPORATION 2. Q.=

Prototype No.1

Freezing power test
Performance Sheet

Hode 6249

Compressor Power 1/4 hp - ESCI9HK
Ambient 32%

Thermostat SHORT

Volts /Amper 220 V/1.39A
Percentage working Continous

Freezer air -

Cabinet mean Temp. -

Compressor Sheet Temp. 84°C
Inlet Cond.Temp. 714°C
Outlet Cond.Temp. 65.5%:

Remarks : It is loaded with 3 Kg and reached from
30°c to -18°c in 22 hours & 30 minutes.

DT {e})

LN Ot - sy o

-158~
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ARJ CORPORATION

Prototype No.2

Freezing power test
Performance Sheet

Hode] 6249

Compressor Power 1/4 hp - ESCIHK
Ambient 2%

Thermostat SHORT

Volts /Amper 220 V/1.39A
Percentage working Continous

Freezer air -

Cabinet mean Temp. -

Compressor Sheet Temp. 84 C
Inlet Cond.Tenip. 74%
Outlet Cond.Temp. 65.5C

Remarks : It 1s loaded with 3 Kg and reached from
30°c to -18°c in 22 hours & 30 minutes.

-159-
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Prototype No.3

»

.
LS

-

Freezing power test
Performance Sheet

Hode] 6249

Compressor Power 1/4 hp - ESC9HK

Ambient 32¢c
Thermostat SHORTY
Volts /Amper 220 V/1.39A
Percentage working Continous
Freezer air -
Cabinet mean Temp. -
Compressoi Sheet Temp. 85%C
Iniet Cond.Tenp. 75°C
Outlet Cond.Temp. 66.5 ‘c

Remarks : It is loaded with 3 Kg and reached from
30° to -18°c in 22 hours & 31 minutes.

PR Ll e TS e e S PYIRR 24
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Prototype No.4

Freezing power test
Performance Sheet

Model 62492

Compressor Power i/4 hp - ESCIHK
Ambient 2%

Thermostat SHORT

Volts /Amper 220 V/1.39A
Percentage wor“ing Continous

Freezer air -

Cabinet mean Temp. -

Compressor Sheet Temp. 85 %
Tnlet Cond.Temp. 75°C
Outlet Cond.Temp. 67.5C

Remarks : It is loaded with 3 Kg and reached from
30°c to -18°c in 22 hours & 32 minutes.

ILRY [oF]

AL L TR T T
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ARJ CORPORATION ..

COMPRESSOR SELECTION
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AR GIRPORARION (< BAeE

COMPRESSOR SELECTION FOR DIFFERENT MODELS

The compressor selection for different model is based on
available or existing compressor models in Iranian market
at present. The following table shows these Compressors selected.

Note : 10X additional load has been considered for Fridge
air replacement and infiltration during the day.

[} 1] ] ] ]
. ) ] ] (]
1 Model | Kcal/hr ! Compressor | Kcal/hr !
: ¢ Requirment ; Model selected; According to |,
N H ' , ASHRAZ '
' ’ ' [ '
L} ] ] [} ]
1 6246a 99.3 : NRS2 ' 113 :
[} 1 [ ] ] L
] [} [} 3 [}
! 62472 ! 112.8 : NR58/EscTH ) 124/130 ,
¥ L} L} L [)
, 6243a | 85 : NR45 ' 85 ,
' 1 ) ] ]
, 6202a ; 165 , V15 : 165 :
;. 0249a | 184 : ESCIHK ' 184 :

g

X

i

-163-
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TASKS
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4

TASKS

After redesign testing and optimization of the plan it was found
that the performance of new refrigerat or charged with R134a 1is alwost
same as R12 and results have been achived and it wag satisfactory . At
the present time, there is no problem for the company for mass
production . But however the R&D Dept. work hard on the follwoing Items
to make the production more efficient which is included.

% Reduce power consumption

® Decrease the charging of refrigerant

t  Increase the efficiency of evaporator .

SRR T Y]

A3 - U001
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EVALUATION OF PROTOTYPE

3
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EVALUATION OF PROTOTYPES

Main critia for redesign

The idea is that for conversion of R12 to R134a to have minor changes
and in case if some necessary changes 1is needed must be considered
otherwise the production line of refrigerator & freezer would be in
volving in many problems .

It is clear that when the refrigerant 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 1is made ( for each model two) and
charged with R134a without any change , of course the different amount
of charge for esach 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 brought on refrigeration cycle, in this
respect.

The condenser is new designed for each of model by means of increasing
the heat transfer area cf condenser so as it 1is 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,

-167-
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ARJ CORPORATION @ (.o

NEW CONDENSER DIMENSIONAL SPECIFICATION

Condenser | 62462 | 6247a | 6243a | 52022 | 6249a

Qi 3/167 3/16 3/16" 1/4" 1/4"
No of leg 18 18 14 1648 20+4
Width mm 455.76] 455.76 455.76 537.35 537.55
Lenght mm 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 ambient Temp.

-168-
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Compressor NR52 LAEG - COMPARING WITH NEW CCMDENSER DESIGN

N e N . v it ia w s T Yedwedr, L his wat MR ST . RS e i et

[ {a]

EIEES TR ST

(LY 1)

MODEL 62462 Charge R'34
16 Rows.cond. ] i8 Rows Cond.

139 gr 142 gr
Average cabinet ¢ -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‘c -19.8 -20.4
Inlet Cond.Temp. °c 86 17
Outlet Cond.Temp.c 6:..5 56
Suction line ¢ 46.5 39.6
Comp. shell Temp’c 101.3 96.6
Ambient °c 43 43
Input watt 120.9 120

BT B6l7 TEHRAN, IRAN CASBLE

Remarks : With 18 rows condenser the energy

compressor shell Temp.decreased

B . . . - .
LR e A T ]
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ARJ GORPORATION (.. C.'&

COMPRESSOR NR 45 LAEG - COMPARING WITH NEW CONDENSER DESIGN

BOX 8647, TEHRAN, IRAN: CABLE:

!5

&
”

n./‘/

MODEL 62433 Charge R13da
16 Row.cond. | 18 Row Cond.

125 gr 125 gr
Average cabinat ‘c 0.9 1
Evaporator Temp.C -12.4 12.1
Inlet Evap.Temp.c -19.7 -19.5
Outlet Evap.Temp.c ~18.8 -18.5
Thermostat bulb c -18.2 -18
Inlet Cond.Temp. °c 89.5 87
Outlet Cond.Temp.c 64.5 60
Suction 11ine‘c 41.5 38
Comp. shell Temp.T 99.5 93
Ambient °c 99.5 43
Input watt 110.2 108

Remarks : With 18 rows condenser and same amount of refrigerant

charge the energy consumption and compressor shell
Temp. 18 decreased.

. . . LT . Al ;-
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Compressor V75 - COMPARING WITH NEW CONDENSER DESIGN

DR L R

MODEL 62023 Charge R134a

01d.Cond. New.Cond.

162 gr 165 gr

Average cabinet Temp’c 3.2 3.5

Evap.Temp. °c -19 -19.1

At e e o B St VR AP b e o b B b e

Inlet Evap.Temp’c -20.1 -20.3

Thermostat bulb'c -19.3 -18.4

Inlet Cond.Temp. % 81 73

Outlet Cond.Temp.’c 65.2 56

Suction line °c 47.5 41.5

()
<o
ELN

N

comp.shell Temp’c 98, ¢

Ambient °c 43 43

Input watt 211 200

Remarks : The energy consumption and compressor shell Temp.
decreased 1t should be mentioned that for
old condenser the o011 cooling positioned below
condenser and for new condenser the oil cooling
positioned for the top of condenser.

-171-
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Compressor ESCIHK - COMPARING WITH NEW CONDENSER DESIGN

MODEL 6249a Charge R13da
OLD.Cond. New. Cond.
165 gr 170 gr
Average cabinat Temp.c - -
Evap.Temp. °c -22.1 -21.4
Inlet Evap.Temp.’c -15.1 -14
Outlet Evap.Temp.c -13.8 -12
Thermostat bulb ¢ -21 -20
Inlet Cond.Temp. °%c 68.5 61.5
Outlet Cond.Temp.% 61.2 56_
Suction line’c 44.2 43.5
Comp.shell Temp.'c 96.5 89.1
Ambient. ¢ 43 43
Input watt 215.1 211

Remarks : The compressor shell Temp. and energy consumption Iis
notable for new condenser o1l cooling is positioned on the top
of the condenser. And for old condenser the o011 cooling
positioned for below the condenser.
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l R12 & R134a REFRIGERATION EVALUATION & REVIEW
' Compressor t
| Compressor VC 52 VS NRS2 d L
VvC 52 NR 52
I R12 R134a
' Evaporating pr (-23.3°) bar 1.235 1.167
l Condensing pressure( 54°) bar 13.67 14.9
: Compressor capacity Kcal/hr 120 113
{ ' Displacement cm3 5.2 5.2
' Specific volume m3/kg 0.2 0.28
Inlet capillary tube Temp. [ 55 55
l Specific volume 1/kg 0.642 0.731
Input watt 136 119
' E.E.R 3.50 3.1
:
'k
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l Ri2 & R134a REFRIGERATION EVALUAYICN
! | i
: j Compressor type |
' | |
i Compressor ESSH AR 58 - . i
] ESM SH | AR 58 |
i b f i
| R12 ] Ri34a |
1 L ¥ |
| | | | |
' i Evapcrating Temp.(-23.3°c) bar | 1.324 | 1.167 |
| Condensing pressure( 54°c) bar | 13.67 | 14.90 |
i } i x|
I | Compressor capacity Kcal/hr | 109 | 124 |
| Displacement cmd ] 5.1 [ 5.8 |
l | specific volume m /kg ] 0.2 ] 0.28 |
[ | 1 | I |
| ) 1 ] i)
i Inlet capillary tube Temp. ’c | 55 | 55 |
' | Specific volume 1/ka | 0.641 f 0.731 |
— -—t+——+—f
} Input watt i121 ; 130 |
I | E.E.R | 3.56 | 3.79 |
L 1 | 1 ¥ |
I
-17%~
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' R12 & R134a REFRIGERATION EVALUATION
; | |
- Compressor FN 43 Vs NR4S Compressor type
e i
: | i
: l FN 43 | NR 45 l
i | 1 -5
' I i =i
| R12 | R134a |}
) 1 1 J
3 | o | | 1
' | Evaporating Temp.(-23.3c) bar ] 1236 | t1.168 |
j Condensing pressure( 54°c) bar | 13.66 | 1490 |
1 + : i {
; ] Compressor capacity Kcal/nr | 85 i 93 i
| DOisplacement cm3 | 4.3 I 45 |
l j Specific volume m3/kg | 0.2 | o0.28 |
- 5 i i 1
: Inlet capillary tube Temp. °‘c [ 55 | 55 !
’ l | Specific volume 1/kg | 0.641 I 0.73t |
| 3 1] i i
' Input watt 103 104 '
| | i |
l | E.E.R - [ 3.2 | 3.55 |
L 1 1 i ]
, lé
1 l -176-
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R12 & R134a REFRIGERSTION EVALUATION

| 1

, 1 Comprassor type ;

Compressor V75 (R12) Vs V15 (R134a) ¢ '

Compressor ESMIHK VS ESCOHK I v 715 I v 75 I

| S J i

] ] 1

| R12 | Ri34a |

| | . X J

| | § | ] |

| Evaporating Temp.(-23.3%) bar | 1.236 | 1.167 |

| Condensing pressure( 54 c) bar | 1.367 ] 14.9 |

[ ] g 1 i J |

f ] T 1

] Compressor capacity kcal/hr | 168 | 170 |

| Displacement cmd | 7.4 | 1.5 |

| Seecific volume m3/kg | 0.2 | o0.28 |

| i i —

| Inlet capillary tube Temp. ‘c ] ss ] ss I

| Specific volume 1/kg § o0.642 ] o0.731 ]

[ 1 [l - |

1 1 R | 1

| Input watt | 175 |} 160 |

| E.E.R - | 3.45 | 4.23 |

[ ] ) | 1 . ]
-177-
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' R12 & R13da TEST SHEETS EVALUATION
3 - :
Compressor ESHHK Vs ESCIHK Comsressor type
{ ! N
i | L
| ESMIHK ]| ESCOHK ]
. - ] . |
) ' ] L] |
I R12 I R134a i
j . ., ' ; i
l | Evaporating Temp.(-22.2 ¢) bar j 1-236 | t.1€7 4
| Condensing pressure( 54 c) |bar § 13.67 | 14.9% ]
i +————1
' ‘.' Compresscr capacity Kcal/hr u 190 84
] Displacement Cm3 o b9
l | Specific voiume m /kg § 0.2 ] 0.28 |}
.4 .4 1 - |
] v ¥ 0
| Inlet capillary tube Temp. “c i 5¢ I 55 i
' | Specific volume 1/k3 j 0.642 | 0.731 |
' i 1 —
| Input watt } 210 fo1e2 |
' | E.E.R - ] 3.74 | 3.2
| & 0 . i
3
'E
l ~178-
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ENERGY CONSUNPTION EVALUATION

In this section the energy consumption camparing with respect to new
design of condenser for &11 new models as it is showing in the below
tables . The percentaje run has rare changes which is almost negligible.

Energy consumption R12 Ri34a Percent Run

FN 51F | 65 watt 54%
Model 6246

NR 52L 66 watt 55

MS 67.2 56
Model 6247

ESCTH 770 55

Tf4AT 58 58
Model 6243

NR 45L 65 60

A9HK 119 62
Model 6202

V15 116 61

ASGHK 122 63
Model €249

ESC9HK 112.5 60

Note : Test procedure is down at 5°c for cabinet and 32 ‘¢ ambiznt
temperature.

e -
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CONCLUSION

The comparison ¢f test result sheets of R134a with R12 shown that.

The displacement of R134a compressor increased by some value as well as
mass flow rate it means that the compression ratio of Ri34a 1s more
than for R12.

The discharge temperature of R134a is lower than Ri12 .

L The volumetric refrijerating effect 1s almost the same for
both refrigerant.

% The coefficient of performance remains almost the same for
both refrigerant.

L The coolirg capacity of the compressor remains :'most equivalent.

* Especial drier XH7 must be used for R134a as a need for high
absorption of hummidity compared with XH& for Ri2.
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RECOMKENDHTIONS

Dut to the opnysical and thermodynamica! properties of refrigerant
HFC-134a the foilowing point must be taken into consideration, included

: o G v

x Cleaness of tubes

tvacuation of refrigerator circuit.

=
»*

* No hummidity in component so it is better zo wash out the circuit
with N2 at 10 bar , before evacuation and the cap of the compressor
must be also taken out just before necessary operation . The Tlimit
time recommended by the manufacturers is 10 minutes.

L]

b4 Mo mixing fcr different type comnressor c¢i', because the R1Z4a
type compressor oil is not compatable with mineral oil.

% Good house keeping for XH7 drier. Because this type cf molecular
seive has got high hummidity absorption .
The important point is  this for repairing of old
refrigerator/freezer,We need the following stations :

t Reclaim station
x Recycling
Reprocossing ”

to prevent from distribution of CFCs to the envirnoment and also reuse
these gases after reproressing to make the expzanses low.
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WHY USE R134a

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 potential (CDP) fasctor of zero and a direct glcbal
warming potential (GWP) factor of (.26 It is not flammable and has
acceptable toxicity levels.

Unfortunately, R134a is not 2 ''drop-in’’' replacement for R12. There are
significant differences between R12 and R134a which should be considered
when handling, processing, applying or retrofitting with R134a .
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Refrigerant R 134a

Substitute for R12 in refrigeration engineering
Current position

With regard to the ecologica! compatibiility of <chlerafluorocarbon
refrigerants there is a fundamental Jifference in tne bLbehavicur of th
hydrogen-free perhalogenated chlorofluorocarbkecns and *h

hydrogen-containing partialty halogenated ¢hlorof uorocarbons.The
following abbreviations have come into general use 1in <¢.assifying the
chlorofluorocarbons into individual subgroups:

CFC : chlorofluorocarbers, perhalogented { no  hydrogen tom
in the molecule)

HFC : hydrefiucrccarbons  flucrocarbors, partially halogerated
(contain hydrogen as well £ in ms o the molecu’e)

The major contribution to the ozone problem comes “rom the CFCs.  3ecau
cf the high chemical stability cf these products they persist in ¥
atmcsphere for a long period of time, and so theoreticzlly +the entire
amounts released can diffuse into the stratosphere and inte-Ffore wilh
the ozone /oxyen balane. Longterm persistence in the atmcsphere <coup’ed
with accumulation there is also responsible for the high greenhouse
pctential of these compounds.

Reguirments of refrigerant s.bstities

By taking a closer lenk at the requirements profi’e c¢f refrigerarts ¢
can be seen that substitutes four perhalcgenated chlorofluorocarbons can
rome only from this calss of compound, but for the reasons Jiscussed
above the products must be on'y part1 11y halogenated ,i.e. they must
contain hydrogen. The reguirements profile o* 'e"‘ge"a.b comprises the
fcllowing points in additicn to acceptable ecolcgizal prepertiec

- npon-flammability

- good physiological! properties

- ¢hemical and thermal stabilit

- appropriate physical and thermodynamic properties

~166-
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- miscibility with luaricants
- industrial-scale proddction
- reascnable seliing price

From a who'le serses of products investigated the choice has been
narrc.ed down so far HFC 134a (tetrafluoroethane) ‘as a substitute feor
R12 because the physical and thermodynamic properties current’y known
are very similar tc those of the twc refrigerants they are <ntended tc
replace.
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Thermodynamic propert ies

Comparative refrigerating circuit calculations .

Because R134a has similar physical and thermodvnamic prcperties tc R12
it will become a substitute of major importance 1in refrigeration
engineering following the withdrawal of some CFC refrigerants.

A comparison of the thermcdynamic properties ¢f the twc refrigerants is
made on the basis of four main refrigerating variatles:

* conpression ratio : Pc/Po
* volumetric refrigerating effect : qo,th
x compressor discharge temperature : t:z

t coefficient of performance (CCP) : 3k

The table below lists these four variables for the following cperaticn
conditions:

¥ evaporationg temperature : -25 c
* condensing temperature : 4C°C

t suction vepour superheating : 10K

* liquid subcooling: : EK

Figs.1-4 snow the cycie caicuiation in graph fo

The compressicn ratic Pc/Po s higher in the case of R134a cycles, where
as the volumetric refrigerating efect increasingly approaches <that of
R12 as the evaporationg temperature rises. The coefficients of
serformance are roushly comparable.

-
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Tre compressor discharge temperature under al? operating conditions

investigated was generally somewhat lower than that of R12 . Whilst the
compressor discharge temperature in R134a cycles is lower, Rt34a can
also n2 observed to have a volumetric refrigerating effect on average up
tc 10X lower at low evaporaticng ‘emperatures. " Results obtained by
ompressor manutacturers have shown that disadvantages in erms ¢f
enrergy consumption are not ‘tikely if the compresscr is  adagted
accard ngly ard the circuit s optimized.
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TABLE

£ HFC-34a

r

2

Chemical nare
Foramula

- Y - M -
Voleziler Weight

Bciling Point at 1 atr

Freezing Point
Critical Temperature
Critical Pressure
Critical Volume
Critical Density

Density(Liquid)at 25

Jensity{Saturated Vap

at Boiling Point

Heat Capacity(Liguid}
at 25°C (77°F)

a8 43
c (77°F)

~r

o~
P

o

o L]

] L3
MO MO MO

kPa
1b/in. abs
m3/kg
t3/7b
kg/m3
1b/ft3
kg/m2
b/ft
kg/m3

1b/ft3

kj/kg.k
or Btu/(5)( 7}

14
Heat Capacity(Vapor kj/kg.K
as Coqstant Pressure) or Btu{(iB}( F)
Ll - P on v ’ .~
at 2 CLITFY and ¢ aim{fCT.3kPa o 1.CI sard
VI il Prvnmr on 2k AL %A 7w Opn '
Y g R O e Y I Y T Ara
bar
p5ia
Heat of vaporization at Boling pcint ki/wg
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Physical Properties of HFC-134a

Physical Properties

ARJ CORPORATION

2z

Thermal Conductivity 2t 25 ‘c (17 %
llql. ¢

Vapor at t atm (iC!.3kFa cr 7.013 bhir)

. . °,.
Viscesity at 25 ¢ (77 =
~iguid
at 1 atm (101.3 kPa cr *.2%3 bar) mPz2.8(z°
Sotubility of HFC-134a
in Water at 25°C {77 F) and * aim {35:1.3a
sro1.012 bar)
SSIoTTiLy of Water In HTI-134a
(]
at 25°C )T F)
Flammability Limils in A - 2% * atm {(121.3

cr 1.013 ba )
Autcignition Temperat.re

Czone Depletion Potentia’

Hajocarbon Global Warming Potenta’ (HCWP)
(For CFC-11,HGWP=1)
Glcha’ wannlng Poterntial {
(100 yrITH.For Cc2 GwWP:= <}

TSCA *wveﬂtory Statu
4 -\ - ¢, =—sen
ToX (X% A:l. (C/ \3 and 12 Ay
A . -~ hl 2 e -
2’ AE; (Acceptable Zxposurc Limity)io oo

Mcte:kPa i{s absclute pre.:ore.
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pc/p:
1c ['.

)
e et

Reclin 134a
Pc"P c

9.51
7.63
6.19
5.05
4.17
3.46

Govth
k}/m’
748
9242
1176
1455
1785

2174

Compression ratio

A

°C

59.1
577
56.5
55.4
54.5
55.7

28
32
3.7
4.2
4.9
5.8

, Recdin 134,

AN - Ca
. '
1 g e

Y R

(%]

L Po Gk e &
oC Upm! °oC.
~-25 778 £22 62.6 29
-20 6.37 1012 60.8 33
-15 5.27 1235 59.3 3.8
-10 4.39 1495 579 43
-5 368 1797 56.6 5.0
e 3.1] 2146 55.€ 5.8
Fg 3 Compressor discherge tempa:ature
l[_"C
K12
62
7 Redin13da
SS . / ’o"
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Figure 1. Pressure vs. Temperature

12 4

Figure 2. Capacity vs. Evaporating Temperature

-15 -10 -5 0 5 10

Evaporating Temperature °C

-193-

8 R12

O Ri34a

8 Ri2

CRi3sa




G .ANS - GEN.. GED G0 N D D EN R D G G G D B Oy oOn e .

REFRIGERANT PROPERTIES

A. Pressure/temperature plgct ¢f 21342 vs.R12. is shown in

-h
-y
(Vs ]
[¥4
-3
(1]

The cross-gver point is approximately at 7,7 C.
Abcve this  temperatire,the zoi_ IiL . 5Tl

is higher than that of R*2,below ,it s Tcwer-.

B. capacity curve 1is shown in figure 2 for relative
capacity of Ri34a vs. R12 for evaporationg temperatures <“rom
-17,8°C to + 10 °C .This curve is based cn + 48,2 °C
condensing temperature The Cross-over point will move
depending on the condensing temperature.The higher the
condensing temperature, the higher the cross-cver point.

(VA Figure 3 shows the comparison of som properties
of R12.The data° is taken at the standard refrigerant
conditions of -15 C evaporating ur + 30 T ccndensing.

0. For the same mount cf subcceling, R134z
produces the greater refrigerating effect.

E. Water Solubility : Liquid R134a . like R22.
can zhsorb much meore water than R12, thercfsr ¢ ;
less 1ikely for a Jow temperature system tc  exhibi
capillary tube blockage due to ice build up.

F. Extensive investigaticn and ‘testing have been
conducted to determine that R124 2 M
ic

i
a2 is compztible with all
materials used in Ri34a hermatic cnmpressors and czndens’ng
units.
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DATA R12 R134a
|
Chemical Formula | coLec? cFacuae !
Evaporating Pressure | bar ¢, 81 2,63
Psig 11,8 1
i Condensing Pressure bar 6,42 | 5,85 i
5% 53,3 7
| pS’s ° 1 ")
D oieviin eeoe, netE 0T g L N
at 5 °F (Lbs/ft3) 0,6859 ; 2,5128
Sat.Liquid Density | at 30°C (kg/m3) 1292,8  ltoc,2
at 86°F (Lbs/ft3) 8¢c,7 | 74,3 i
Latent Heat of at —.15'0 (kcal/kg)| 1092,5 :1430,5
Vapourisation at 5 F (BTU/Lb) 68,2 | 89,2 .

NEXT PAGE(S)
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(. ieak Testing
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Model: 6245 a

1670
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A ( outside area )

y
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Model:6243a

170,

A { ocutside area )

,
A ( inside area )
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Model 6249 a
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Reclin 1340

Vapour table for the wet vapcur range

Tempe- Pressure
fature
t P
“C bar

—49 3318
~48 3.335
—47 C.554
—~46 0.374

—4C 0.516
-39 C.544
—38 2.572

-34 €.699
-33 0.734
-32 2.770
-31 ! gecs
b
-30 , C.543
-29 Z.388
—23 z53
=27 3.975
-26 1.223

=25

By
o
~

223
—-21 274
-2 1322
-19 I NG
=18 ) 14y
17 0 151
an by

]

Specifiv volume
of

Liquid
-

kg

C.679
C.683
C.682
0.683
0.684

C.686
C 687
3.688
2.689
C.691

C.692
€.693
C.695
2.696
3.697

0.699
0.730

~ e
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£.7¢3
C.7C4

C.706
£.7C7
c.7¢

C.71C
0.711
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.73
PRT
733

~o
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OO0 «©

73,
738
L7
741
743

ﬁl()

FS0 TN N 4

of
vapour
-

Lkg

1052.C3
991.41
934.52
$82C1
832.75

786.51
743.51
7G3.19
663.43
630.95

596.58
565.77
536.57
503.15
483.37

459.14
436.34
414.5%
394.67
375.62

357.66
34072
324.73
309.63
295.36

281.87
25%.42
237.55
24562
23438

22455

1483

20341

136.56
[88.56

§82 67
173.18
16634
159.28

I, £

14073
140,57
135.31
01

A

19 Y

Deasiy

of of
liquid ‘ vapour

P | P
kgt | & ‘w’
1.472 0.950
1.473 1.0C9

1.467 1.37
1.464 i.134
1.261 1.201
1.459 1.271
1.456 1.345
1.453 1.422
1.451 1.583
1448 1.587
1.445 1.675
1.442 1.767
1.44C 1.564
1.437 1.964
1.434 2.069
1.431 2178
1.428 2292
1.426 2410
1.423 2,554

1420 2.662

1.417 2.796
1.414 2935
1.412 3.079
1.409 3.25C
1.4C6 1386
1.403 3.548
1.402 3716
1.397 3.89C
1.394 4.271
1.391 4.259
1.38% 3,453
1.583 4.033
[.553 4.364
1382 5.28C
1.377 5.33)
374 5.535
371 3774
6.222

-t v - -
e r e s
>
e

1.559 ASTO
1.35h 7299
1.353% 7390
]300 sy
130 g2

Enthalpy
of of
E.-,v.fd ¥apour
h h
kj‘hg k]’kg
126.54 359.84
127.64 36249
125.74 361.15
129.85 361.78
13296 362.43
13208 363.08
1332 363.72
134.52 364.37
155.45 365.02
136.58 365.67
137.72 366.32

138.36
140.01
141.16
14232

143,43
1t4.64
145,81
146.98
148.16

149.34
158.533
151.72
15291
154,11

H

155,

[

(VIR TR ]
=

he IR 1)
w9

36,
157.74
i55.%

16218

Jeal

Y
152653
16337
RN S

166.35

16,59
165.54
17518
17156
172,62

36696
367.61
368.26
3¢8.91

369.55
370.2C
378.54
371.49
37213
7
73.
3740

574.71
375.35

(>3

(VY I I

- Ny
19 W

[#%]

37599
376.63
377.27
377.91
378,54

379.18
379.82
387.45

b ~
38T

28171

38254
382.97
383.65
384.23

n "
15485

(Y
R
A

..
e

B
€Y U

36 72
33754

:‘,\:’,"5

Heav ot

Tapenzaten

228.67
22813
227 62
AN §9

226.39

226.038
225.56

21953
218.95

21837

-—
)

~

-

]
-
P

s 7
”

19 1o 1y 10 1
o

HRCE
v

u
‘e
~

19 12 1 W 19

Po a0 1) 0
-
2

Entropy
af of
qu?id sapour
s [

k}/kg: X k}/kg'k
C.6954 1.793C
C.7C35 1.7923
Q.7C8”? 1.783%
27138 1.7863
37189 1.784
57241 1.7832
27292 1.7811
C.7345 1.7793
G.7394 17775
27443 1.7757
2.749¢ [.7742
37547 1.7733
C.75398 1.77C7
£.7649 1.7691
27722 1.7675

27751 1 7662
2.7882 1.7¢35
2.7353 1.763%2
<.7933 1.7616
C.7654 1.7622
C.8%C5 17588
.03 1.7575
G.8120 1.7302
0.315” 10840
.82C¢8 1.73%
2.8238 1734
28329 [
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#2124
' Yazener telde for the wet vapour range
e ' Dresure i Spearfic walime ; Denie : Ernchaloy II Hezt of ! Fatropy
e i of : ot | of ) of i of ; of L viponacin g, ot . ot
' : Eq\:;d : vapcus | liquié 1‘ Spow | lgad : Lapour X Sqund ; vapeur
< [ v i v By ' P f R : Ly ' r : s i 2
A Qs ; kg i kg ! w3l =3 : 3J.kg ! kj-ke ! *] ks i k¥ oYX
l -13 1.642 pooSrat 12315 | .34 323 , i32.23 383.57 ! 2d2e ’ VALY 1.7358
—i1 1711 | Q746 1i5.35 1342 3634 13157 38v.'% : re2 c9s 1.7322
' -3 1 s ! c.743 L 1327 3995 , 8236 33279 26 9: Cl9E 1.73i5
~12 1.355 f 0.750 1C6.99 : 1.354 9.337 | 1346 3ac.4C l 226.23 ; 29418 1.7323
) -1 193¢ 1 0751 102.99 1.331 2712 ‘ [35.46 391.31 20355 \ S.94 1.75C1
. ~i0 2.CG8 G.753 99.17 I.353 13.384 , 186.76 391 62 . K485 I 29509 1.7294
- 2.288 bo0755 75.52 [.325 1C.469 : 138.07 392.22 E 2405 L 59538 1.72v7
8 2371 ] Q757 9203 1.321 1C.366 i 189.38 39232 1 20543 7 Zouls 1.7232
l -7 2256 ! 3.759 18.7C 1318 11.274 | 19672 39342 28273 . 296537 1.727
-6 2344 0.760 8551 | 1315 11695 | 19202 39402 | 20230 | 9706 1726w
l -5 2,835 0.762 %245 1.312 12.128 f 193.34 394.62 231.28 I 3.9755 1.726%
- 4 2.328 0.764 7.3 1.3C9 12574 © 194.66 395.21 20035 0 l9sT4 i.7255
-3 26234 | 0766 76.75 1.305 15.033 : 195.99 595.32 19951 09353 i.7233
' -2 2.723 0.7638 74.24 1.3C2 13505 | 197.33 396.39 19926 . 2.39C2 1.7244
-1 2.825 0.770 71.47 1.299 13.991 198.66 39698 198.51 ' G.9951 17238
i
. 9 2929 3.772 69.01 1.295 14.491 2¢C.Co 397.56 197.56 : 1.3CCC 1.7233
1 3.037 774 66.65 1.292 15.5C5 . 2C1.34 398.:4 19680 ¢ 1.2249 17227
2 3147 1 0776 64.38 1.289 15533 | 202.69 398.72 19605 | §.2C97 1.7212
' ] 3.261 0.778 62.21 1.285 16.C76 20404 399.:C 195.2¢ ; 1014 1.7217
4 3.377 0.788 63.12 1.282 16.634 2C5.39 399.87 ; 19448 : 1.2195 1.7212
S 3.497 ; 3.782 58.11 1.279 17.207 206.74 4CC.44 193.70 ! 1.0243 1.7237
' 6 362c 1 3.784 $6.19 1.275 17.797 i 208.10 #C1.C1 15291 | 1.5 1.7232
7 5747 C.786 54.34 1.272 18.402 ; 209.46 481.38 19201 ¢ 12348 1.7197
3 3876 : 2788 3256 1.269 19.324 | 21C.83 214§ 1915t 1.2538 1.7193
l 9 i 4213 C.790 50.86 1.265 19.653 i 212.23 +32.7C 19351 , 12436 1.7188
] !
1l ! +.146 : 0.793 19.22 1.2¢2 238319 ' 213.57 0326 { 139.69 . 144 17134
' 1 433 C.795 +7.64 1.258 20,992 | 21494 4C3.81 18887 | 11532 17179
12 4.430 C.797 40.12 1.255 21.634 : 216.32 4C4.36 {8855 . 1.2582 17175
13 4.577 0.799 +4.66 1.251 22,394 | 217.78 4C4.9] : 187.22 I P R 1717t
l 14 4728 C.3C2 43.25 1.248 25122 ' 219.08 3C5.46 ’ 186.33 : 12676 1.7167
15 +.883 0.8C4 41.99 1.244 23.870 ! 2246 46.27 1 185.54 l 1.2724 1.7.43
' 16 5.342 0.8Ch +40.59 1.241 24.637 E 22185 4C6.54 l 184.59 . {oPEa 1.7159
17 5284 . 0838 39.33 | 1.237 25,425 ‘ 223,34 337.28 1 183383 ¢ 1.2819 1 1)
13 5371, csit 3812 0 1233 26.233 | 124.64 427.61 i 152,97 ; 1.2867 1.715
l 19 3.541 : 0.313 36.95 1.23¢ 27.C61 ‘ 226,24 4C8.14 182,10 ¢ 12914 1.7147
20 5.716 c.816 35.85 1.226 27912 } 227 .44 428.66 181.23 1.29¢1 17143
21 5394 ¢ 2318 3474 1.222 28.734 228.34 429.19 .80.35 1.13C9 17140
' 22 6.077 , 0.921 35.69 1.26% 29.678 23C.25 4£9.70 179.46 1.10%6 ! 136
23 6.264 : 0.823 32.68 1.215 30.596 ' r31.65 41C.12 178.56 11103 1.7132
24 6.456 0.826 371 12 31.536 253.07 410.73 177 .66 1.11:e * 7120
| |
| i
' 25 ! 6.651 .; 0.328 32.77 !| 1.207 32,501 23448 $11.24 g 176.76 | 11167 1.7125
5 ' 6.352 C.331 2986 1 1.2¢ 13.490 23599 4174 175.34 ; 124 1.7122
78 725 1 0.83)3 23.98 1.28C 34.535 R 3 41704 0 17492 L1y 17119
l 29 l 7266 1 0834 R RK 1.19% 35545 ’ XIS 41270 17399 ‘ 1.1).3 17113
29 : 74 2 At 1192 Whll T 27 IR AT C R WY 17112

=204 - ‘
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Raclin 1540
Vepoir table far the wet vapour range

Tempe- Pre sure Spec:fic volume I
rature of of .
liqtfid tapour ‘
1 4 v v
< bar Vxg kg
30 7698 | 0842 2652
31 7922 | 344 2576
32 8153 | 0847 2522
33 8384 | C353 2430
34 8622 | 0853 2361
35 8865 | 0856 2294
36 9.113 | 0859 2229
37 9.367 | C862 2166 |
38 9626 | 0865 2155 |
39 9.89C | 0868 2046
1 | 10160 | 0371 1989 |
41 1 10435 | Gs§75 19.34
42 1716 | 0378 18.50
43 11262 | 9881 1828
4 1ss ! oosss  1rrs |
45 11592 | C.8S8 17.29
46 11896 ! 0892 16.82
47 12285 | ©.395 16.35
48 12521 | 0.899 15.91
59 12843 | 0.903 15.47
50 13471 0 07 1505
51 13525 | 5.910 1465 !
52 13.846 | €913 1425 |
53 i4.193 ! co18 13.56
54 14.547 i 0.922 134
i
35 14927 1 g9 1317
56 i5.274 93] 1277
57 15648 | 935 1222 !
58 16228 1 2.9:2 1229 !
59 16.41r | Co4s e
65 16.811 ' 949 s |
61 17213 0953 113
62 17622 . 2939 1283
63 | o153 L Cond 334
64 | 18463 l TH9 1L
l | i
65 | 18394 , C9T4 907 !
66 19.333 1 cooas 27T
67 19.780 © 38.955 9.4 |
68 2236 | 0591 9.43
69 ! 2069 ' 997 892 '
| i |
I R T/ Tl 863
71 M649 0 1200 844
72 2157 L 1as 82
720 2633 o o7
74 ' 23037 120 Tt

of
kqud

p
xg |

1.188
1184
1.18C
1.176
1.172

1.168
1.164
1.169
1.156
1.152

1.147
1.143
1.159
135

132

[ J—

126
121
8
112
108

A3
.298
2294
239

284

379
274
269

— vt et s -

239

— a4 -

— o e e e
.3 N
v

Densuy

, of
' vapour
4

l kgjm’
37.7C4
38825
39.974
+1.152
42.360

43.598
44.8367
46.169
47.5C3
18.871

50.273
5i.711
53.186
54.698
56.249

57.839
39.471
61.144
62.861
64.622

66.433
63.285

70.189
72144

74.151

TR 212
78.329
82.535
22741
85.259

97471
$9.5 51
AR
94 423
97554
“n vy

120252

123272
125.998
128.9/7

112 3h3

Eathilpy
of ) of
hiquad , vapour
W ' e

k! kg i K kg
24161 4137
24324 414.2C
234,43 +14.68
245.92 415.15
247.36 415.62
248.81 $16.C8
250.26 +16.34
251.72 417.00
253.18 +$17.45
25464 417.89
256.11 +18.33
257.85 418.77
259.05 419.20
268.55 119.62
262.02 420.04
263.5C 420.45
265.CC 423.85
266.52 421.25
268.C3 421.64
269.51 42233
271.02 422.41
27254 422.78
27427 423.15
275.6C $33.50
27714 423.85
27889 43409
282.24 424.32
281.82 424.85
2853537 47516
234.94 42547

28653
‘\S‘: 11
\;‘r, 1‘5
2915
2329,

294.59
296.25
297.62
299.57

3X1.25

425.76
43625
42633
46,39
+26.54

3T A
T

42751
42753
42773
22792

URRES o]

- -
cae as

=223

42942

bl
,

'

’

{
!
|
!
|
!

Heat of

¥iponzawn

r

172.11
171.16
173.23
169.23
168.26

167.27
166.2%
165.28
164.27
163.25

162.23
161.19
16C.1+
159.29
158.22

156.94
155.86
154.76
133.65
152.52

151.39
155.24
149.28
147.9C
146.71

i13.51
144.29
143.25
141.8C
[42.53

Eatopy
of . ot
qu..lid ! vapozs
s H

kj.kg K kj.a; K
1.1431 17128
1.147% 17135
1.1524 1.7122
1.1571 1.7CSS
1.1617 15895
1.1664 1.7G92
1.1713 17089
1.1756 1.7385
1.13C2 1.7282
1.1849 1.7CT
1.1395 1.7275
1.1941 1.7372
1.1987 1.7365
1.2033 1.7065
1.2C79 1.7C62
1.2125 1.7038
123171 755
1.2217 1.7C58
1.2263 1.7047
1.23C9 1.7C44
1.2355 1.7C332
1.2+31 1.7356
1.2447 1.7232
1.2492 1.7C23
1.2339 1.7824%

1.2534
1.2632
1.267%
12724

1.277%

1.23:7
1.2864
[ IREIR]
1135
13202
1.3299
1.3147
1.319:

13232

PAZvs
HERRIE
[ BRI
{3437
|

RERD

. mw e et e
b 4
bl

1.69%
REVED
Ve
.
AR

i €.
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Lotz 13 a
' Vs00r b5l for the vrei vanour range
Trnpe- Preemize ! Specific volyme Densuay Enthalpy Heatoi | Entwopy

' raoare : ) of o of - ol" I of ~ of ' of “aponzacon | _ of | of
’! dqud G vapour Lquxd vapeur 'lqu'ld j vapour !:and | vapour

t i v | v p p k T r s s
xC i e : ke ke/i | hgem’ k' ! aJike k]'kg kj ky/K kj/kg/K

{

l l 1.93% 7.53 53.965 132840 3168 +23.71 117.53 i 1.3536 1.6897
1044 7.31 Q.958 136.73 513.49 128.78 115.29 | 1.3386 1.6888
' 1.951 7.10 2951 146.795 31531 423.82 11351 1.3637 1.6878
1.059 6.90 C.944 832 317.16 428.34 ! 111.68 i.3688 1.6363
1.263 5.69 0.937 149.375 31903 42884 | 1C930 b 13739 1.6857
I 1.C76 6.50 0.929 153.027 32093 428.81 167.37 1.5791 1.6846
1.C36 6.30 0.921 153.672 322.36 42875 1C5.58 1.3844 1.6834
1.095 6.11 2913 163.625 32432 128.66 103.85 l, 1.3898  1.€821
' 1.1G5 5.92 0.9CS 168.8C3 32681 428.53 101.72 : 1.3952 1.63CS
1.116 574 £.396 174.225 328.34 428.37 9953  1.4007 1.6794
l 1.127 5.56 0.887 179.915 33091 428.17 97.26 1.4063 1.6778
1.139 5.33 0.878 135.9C0 333.C3 427.93 94.90 1.4120 1.6762
1.151 5.2C 0.869 16¢2.2C9 23519 427.63 92.44 1.4173 1.6745
' 1.163 5.03 0.859 193.8&1 337.4C 427.29 §9.88 1.4237 1.6726
1.179 4.86 0.848 2C5.959 339.68 426.38 87.20 1.4298 1.6706
' 1.194 4.63 0.837 213.499 34202 426.10 84.38 1.4361 1.6684
1.21 4.51 0.826 221.566 344.44 425.85 8t.41 1.4425 1.6661
1.230 4.34 0.813 230.246 346.95 425.21 78.26 1.4492 1.6635
1.250 417 0.300 239.649 34957 324.46 74.89 1.4561 1.66C6
l 1.272 4.00 0.736 249.924 35231 425.59 71.28 1.4633 1.6574
1.298 383 0.771 261.274 355.20 42255 67.36 1.4709 1.6539
' 1.327 365 0.753 273.999 358.28 421.32 63.C4 1.4790 1.6498
1.3¢2 3.47 0.734 288.566 I61.62 419.82 58.20 1.4878 1.6450
1.4C5 3 0712 3C5.774 365.32 417.95 52.62 1.4975 1.6393
l 1.461 3.06 0.685 327.219 369.60 415.46 45.87 1.5087 1.6319
1.544 2.3C C.648 357.399 37497 411.79 Jo.38 1.0228 1.6215
l i.742 257 0.574 422.387 384.56 C.2 18.70 1.5421 1.5981
1.970 1.97 0.3C3 5C7.3C0 392.27 392.27 C.00 | 1.5687 1.5687
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COMDENSATOR! IN TUBQ . e 4.76 mm.
3167 QD TUBING CONDENSERS

N _ NUMEZQ TUBI
- ~ NUMBER OF LEGS
. _ VOLUME INTEPNG =
Vv (cm) = INTERNAL VOLUME ?
[ ]
I
KS (Keal/h €} = poo TE0MICA
Y
s a8
Serie 51-51-476 Series
MODELLO - MODEL
$1.51476 5151476 S1-51476 5151476 S1-S1476  S1.51476 S1-51476 S1.51476  S1-51476  S1-5147¢
06 08 10 12 14 16 18 20 22 24
A 57250 57250 57250 57250 37250 57250 572.50 572.50 572.50 37230
8 267 363 471 572 674 775 876 979 1079 1173
N. 6 8 190 12 14 16 18 20 22 24
\'} 36.56 47.76 58.94 70.12 81.30 92.19 103.67 114 85 12548 137.22
KS 3.25 420 5.10 5.28 730 7.90 8.85 980 10.75 70
Serie 55-51-476 Series
MODELLO - MODEL
55.3i476 55-31-476 55-51-476 55-51-476 55-51-476  55.31.37§ 5§5.51.476 §5.51.476 $5-31-478 55-5147¢
06 08 10 12 14 16 18 20 22 24
A 010 810 610 510 510 510 510 610 510 510
8 267 369 4T 572 874 775 876 373 1079 1179
N. 6 8 10 12 14 1f 18 20 22 24
v 38.54 50 38 §2.22 74.06 85.90 37,74 109 58 121,32 133.26 145,10
KS 3.45 3,45 5.45 6.45 7.45 8.50 9.50 10.50 11,55 12.55

I modell di condensator su fondo giallo 3onc queili di normale praguzione. gli alln oossono assere formti su i

clnesta cer client.

Yellow underlined condensers are of standard production. The others may be suppiied on Cusiomers’ request.

~207-




CONDENSATORI IN TUBO = e 476 mm.
3/16” OD TUBING CONDENSERS

3

N _ NUMERO TUBI !
: ~ NUMBER OF LEGS :
V (cm’) _ VOLUME INTERNO o
= INTERNAL VOLUME =

-

AESA TERMICA .

KS {Kcal/h C) = RATING ,;

Serie 40-51-476 Series

MODELLO - MODEL

40-51-476  40-51476 40-51476 40-51476 40-51476 40-51476 40-514768 40-51476  40-51476  40-51476

06 08 10 12 14 16 18 20 22 24

466 466 466 466 466 466 466 466 466 456
8 267 369 471 572 674 775 876 973 1079 1179
N. 6 8 10 12 14 16 18 20 22 24

v 30.91 40.20 49.49 58.78 68.07 77.36 8€.66 95.95 105.24 114 54

KS 2,60 3.40 4,15 4,95 5.70 6.50 7.25 8.0 8.80 9.55

Serie 45-51-476 Series

MODELLO - MODEL

45-51476  45.51476 4551476 4551476 4551476  45-51476 45-51476  45.51-476  45.51476 4551476
06 08 10 12 14 16 18 20 22 24

A §1550 51550 515.50 5155¢ 51550 51550 51550 51550 51550 515,50
8 267 369 471 572 674 775 876 879 1079 1178
N. 6 8 10 12 14 16 18 20 22 24

v 33,51 43.67 53.82 63,98 74,14 84,30 94,46 10462 11478 12494

Ke 290 3.75 7060 54§ 6.25 7.10 7.95 8.80 9.

h
"
a
L
(=]

| modelli di condenssiori su fondo qisllo s0no quelli di normale produtione. gii altrl possomo essers fornitl su ri-
chiesta dei clients

----------
>

Yellow underlined condensers sre of stenderd productisn. The others may be supohed on Customers’ recuest.
‘ ‘ -208-
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CONDCENSATQAI IN TUSO

1,47 0D TUBING CONDENSERS

e 6.35 mm.

A
F
 — —r
N _ NUMERO TUBI ; IR T T
: = NUMBER OF LEGS § AlcEp LT )
0y i .
V (cm') _ VOLUME INTERNO ®3__\ i | -
cm = INTEHNAL VOLUME i | S
j ‘ -
KS (Keal/h"C) = pasi fEPMICA —
80 _
| -
!o .35
Serie 51-51-635 Series
MODELLO - MODEL
$1-518635 S51-51835 51.5163% 51-31635 5151635 S51.51635 51-51-63% $1.51638 51-51-835 51-51638
06 o8 10 12 14 16 18 20 22 24
A 572 572 572 572 572 572 572 572 572 572
8 267 369 a7 572 674 775 876 979 1079 1179
N. 6 8 10 12 14 16 18 2Q 22 24
v 79.46  103.77 12807 15238 17667 20097 22526 24957 27387  298.18
KS | 3.35 4.30 5.25 6.20 7.20 8.15 9.10 10.05 11.00 12.00
Serie 55-51-635 Series
MODELLO - MODEL
5551833 55514838 55-51-83% 5551838 5551833 §5.51-835 55-5163%5  55.51 838 $5.51.838 35551838
06 08 10 12 14 16 18 29 22 24
A 512 512 612 612 612 612 512 512 §12 512
B 267 369 47 572 674 775 876 979 1979 1179
N. 8 8 10 12 14 16 18 20 22 24
v 8398 109.79 13559 161,40 18722 213.01 23883 264854 29043 114325
KS | 355 460 5.60 6.60 7,65 8.70 9.70 10.75 11,75 12,80

| modelli di condensatorl su fondo giallo sono quelll di normale produzions. gl aitri possono sssere formtl su rl-

chiesta dei clignti.

Yellow underlined condensers are of standard production. The others may be supphied on Cusiomers’ request.

|
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KS

CONDENSATGRI IN TUBO < e 6.35 mm.

NUMERO TUBI

V {cm')

RESA TEPMICA
RATINT

KS (Kcal’h*“C)

Serie 40-51-635 Series

NUMBER OF LEGS

VOLUME INTERNO
INTERNAL VOLUME

1/4” OD TUBING CONDENSERS

MODELLO - MODEL
4051635 40-51635 40-51-635 4051635 40-51-635 4051631 4051435  4051-635 4051635  40-51.835
06 o8 10 12 14 16 18 20 a2 24
468 468 468 468 468 468 468 468 468 468
267 369 471 §72 €74 775 876 379 1079 1175
6 8 10 12 14 16 18 20 22 24
67.34 87.61 107,83 12807 14832 168.56 188.82 209 06 229.29 249 55
2.79 3.50 430 5.10 5.85 €.65 7.40 8.20 8.95 e75
Serie 45-51-635 Series
MODELLO - MODEL
4551635 4551635 45514633 4551635 4551635 4551635 4551635  45.51.635  45.51.635  45.51.435
06 08 10 12 14 16 18 20 22 24
518 518 518 518 518 518 £18 518 518 518
267 369 471 572 €74 778 876 979 1079 1179
6 8 10 12 14 16 18 20 22 24
73.15 95,33 11750 13969 161,88 184,07 20626 22845 250,64 272.82
3,00 3.85 4,70 5.60 6.45 7.30 8.15 9.05 9.90 10.75

! modelli di condensstori su fondo gisllo sono queili 41 normale produzione. gli sitri possong essere fornitl su ri-

chiests der clienti.

Yellow underlined condensers sre of standsrd production. ‘he others may be supplied on Customers’ request.
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50 HZ MODEL COMPARISON CHART
—— l .
COOL'G CAPACITY| INPUT | EER. | COOL'G CAPACITY| 'INPUT | EER RECOMMENDED
R-12 MODEL | (Kcal / BTU/Hr | (WATT) 1 {BTU/W.Hr) l R-134a MODEL| o/ 3TMr (WATT) | (BTU/W.Hr) MODEL
l - T -
VS 20 AJG 487191 82 23 ! \V/S g li:f:(c; g ; ;T; 8’: :*z’ VS 28 LAEG
S | . )
! l
VS 28 AJG l 56 / 222 | 8s i 2.5 l :','g g :::EES; 55/ 218 80 27 VS 30 LAEG
+ s e
i i' I’ VS 36 LAEG 72 / 288 91 | a0 VS % LAEG |
VS 36 AIG | 757298 ' e ! 30 | NR 45 LAEG ! 93 / 369 14 | ass NR 45 LAEG -
d— . “. ! ! - — - - - —— — e .
vCc a6 | 1027408 s | a3s l ! | .
Dby a4 o BRUER | NR 52 LAEG 113 / 449 | ! 377 | NRS2LARG |
e i e I R T B e
vC 52 A)JG ! 120 / 476 | 136 ! 35 | | ! | !
e o b oe ll Be . a4 |NRSBLAEG | 124/ 452 i 130 3.79 J NR 58 LAEG ;
- _ e e e b . m e = e m— —-— --—-T-— i ._.-.I
VC 62 AJG 137 / 544 144 38 , b .
& &2 A 1371 oo 3 (NRGZLAEG | 1347532 2, A | NR®LAFG
| : - e ——— ! e ——— ——
, 'V 69 LAEG 147 / 585 : | v 69 LAEG
VC 75 AJG | 168 / 867 180 3.7 b
e e 1ea 1 6er w | s | V75 LAEG 167 / 663 157 422 V 75 LAEG
i i !
: } V 80 LAEG V 80 LAEG
d [ ' R + e—— J
2=




&

R134a, 50Hz,/LBP Application

. o S e et

‘ ! ASHRAE " Performance CLCOMAF ~ Performance
. 1 ' Capacily Pawer consumption Capacty
Series {Mode! |Disptace- | Motor C(lmprlessor Refrigerant| Ol Werpght Evaporating temp. (T ) Evaporating temp. (T ) ﬂgnqr_g[ing_jemu( v)
? ment | Type | Cooling | Control [Charge 30 [-25 [233]-20 |-15 [-10 [-30 [-25 J2a3[ 20 [-is [0 {30 ['2s [ 20 05 [0
‘ cc cc k(i) fxcav jxcavh ncavh kcavh iscaynfucavhl w | w jw {w | w | w lscavnncavh rcavh ncavn [neapn
4. -
vS24L| 242 | RSIR N C 200 “086) 39 {43 |54 |73 |94 |~ |76 |78 {83 [92 100}~ |31 |43 |59 |76
..... e e et § e § e | g e 4 cee § e B e § e § r——
58
VS IvS28L| 284 | RSIR N c 200 | yag) |- |48 (55 |67 |92 (120 |~ |78 |80 |86 |95 [10a |- [39 |54 |75 |9
58
vs36L| 358 | RSIR N C 200 [ (yaopy |- |67 |72 |88 |01s |1a6 | ~ 189 193 w00 [112 [12s |~ 1sa |12 [93 |19
) RS
| NR4SL| 450 | RsSIR N c 210 [(1a ) |59 |84 [93 |14 [146 (189 [87 {100 (104 [11a |126 143 [ 49 |67 (90 |17 {149
[ ) o
‘ NR (NR52L| .20 HSIR N C 210 |y ) |75 [100 |13 1135 473 |220 (98 [112 {119 1128 [146 |16a | 6) |82 1108 [140 |179
. R
| NR62L| 6.22 RSIN N C 210 | (1ya) |87 {122 134 |163 |209 (267 (108 [128 {132 |148 [167 {190 |69 {99 |131 |16 218
L
] | 102
l'v vist| 746 |RSIR O | C 390 | (pzs) [110 {152 [167 208 f262 1334 |127 150|157 (172 [193 (224 | 87 [123 J162 |22 [269
L | | e
1) Performance data were oblained under 230V/50Mz running condition, Notes
2) The High Etficiency models ~ RSCR ™ can be also available with perrmanent run capacilor 1) Capacity Conversion
3} Ra'rgerant Controt : C (Capilary tube) 1kcal/h = 3.97 Biu/h
Q) voltage range ° 137V--264V Ikcalzh = 1,16 Watt
2) EER(BIu/Wh) = Capacity (kcal/n) = 3.97
. Li] Yest Conditlions ' -
| Compressor Cooling es onditlo ASHRAF Cf COMAF Motor input(Walt)
N = Naturai Convection Condensing temperature  S44Y (10 10 WY (131°F) 3 ASIA = Resistance Start Induction flun
O = Oit Cooling Gas superheated 10 320 (0TH) Y (90°T) RSCR - Resistance Start Capacitor Run
F « fan Coohng Liquid subcooled to 3220 (M vy (aN°r)
Ambient tempe. ature 220 (M) Y (90°f) '
TITLE PERFORMANCE DATA
OWG. NO. PER —~ HFSA




¢ OLP (TEXAS INSTRUMENT)

3

ex) 4™
M

330 KFB YY-52

ik

External Termlnauons
(Male Quick Connects)

s PTC Starter

T-Stamng type

ex) P_6ng M_C

-: Yolerance of
enotes Contact Capacity A the resistance( 1 20%;)
Designate Disc, Operating Temp. Norminal resistance(6.8 ohins)
and Tolerance
L . -PTC Staner
Three Jigit Heater Code l '
L—Basic Name of Thermal Motor Protector S =
VS24LAEG VS28LALG VSIELAEG NRASLAEG NRS2LAEG NRE2LAEG VISLALG
“IYPE ATMIVISFR | ATMIAONFD | ATMIAONIB | ATMIGERID | aTM?2I2NFD | 4TMZ0SRFB | ATM276LFD
(PatiNo) (3C00301D) (3C00301A) (3C00301A) (3cous0i) | (3C00301G) | (3C00404t) (3C00300F)
0 OPEN TEMP. ( U ) 13s 1 120 ¥ 120 19 10 'Y 120 110 130 ' 1o 11
CLOSE TEMP. ( T) 6119 6119 61+9 6119 6119 6119 6119
i ULTIMATE TRIP CURRENT(A) 0.8~1.2 0.95~1.2 0.95~1.2 1.1~1.44 1.57~1.% 1.6~2.0 1.62~20
‘ CURRENT(A) 35 43 43 4.92 1.4 6.46 9.09
P | sHORT "
FIRST TRIP TIME(SEC) 105 1015 1045 105 1015 1015 1015
nME
RECOVERY TIME(SEC) MIN. 50 MiN. 50 MIN. SO MIN. S0 MIN. 50 . MIN. 50 MIN, 50
Py TYPE p220MC P220MC P220MC P220MC PI30MC P3OMC P&I0MC
L _(Pan No) . |.{2c0o0146n) | (2C00146A) | _(2C00146A) | (2C00146A) | (2C00146C) | (2C00146C) | (2CO01468)
T RESISTANCE AT 25 U ((?) 221209 221 20% 224 202 2214 20% 33120% 33120% 4712 20%
c Max. VOLTAGE(Vimis) 300 300 300 300 355 355 400
Man. CURRENT(Arms) 7 ) 7 7 6 6 5
TITLE ELECTRICAL PANIS
DWG. NO. ELE~ 1510 J
-213-
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