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SRI LANKA STANDARD
SPECIFICATION FOR ENERGY EFFICIENCY RATING OF HOUSEHOLD

REFRIGERATORS, REFRIGERATOR - FREEZERSAND FREEZERS

FOREWORD

This dandard was goproved by the Technicd Advisory Committee on Energy Effidency
Labdling of Refrigerators congtituted under the Ceylon Electricity Board and was authorized
for adoption and publication as a Si Lanka Standard by the Council of the Si Lanka

Standards I ngtitution on 2003-01-14.

This gandard is presented in two sections, namdy Section 1 - Methods of measurement and
requirements for Energy Effidency Labdlng and Section 2 — Determination of Star Ratings
and Enegy Effidency Labd. Section 1 prescribes methods of messurement of power
consumption and other methods of tests to ascertain that refrigerators fulfil  pre-requisites of
the Energy Effidency Labdling Scheme for catifying. Section 2 specifies method of
determination of the energy rating and the requirements for the labd.

The Si Lanka Standard Specification for Energy Effidency raing of refrigerators has been
published for promotion of the use of efficient refrigerators and freezers for saving dectricd
energy. Five categories of energy efficiency raings have been identified based on the energy
consumption of refrigerators. The best energy effidency rating is assgned with “five gas’.
The number of dars assgned reflects the efficiency of the modd of the refrigerators. More
dars means more energy efficient.

SLS 723 which deds with the performance and safety requirements for refrigerators, need to
be revisad to fdl in line with test methods prescribed by this sandard and 1 SO 7371.

For the purpose of deciding whether a particular requirement of the standard is complied with
the find vdue, obsarved vdue or cdculated, expressng the result of a tet or an andyss
shdl be rounded off in accordance with CS 102. The number of Sgnificant places retained in
the rounded off value shdl be the same as that of the specified vaue in this Sandard.

All thevaues givenin this specification arein S units.
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In the preparation of this dandard, the Si Lanka Standards Inditution and the Ceylon
Electricity Board gratefully acknowledge the use of the folowing publications of
Internationd  Organization for Standardization (1SO), Standards Audrdia (AS) and Standards

Asocidion of New Zedand (NZS).

a I1SO7371 :1995 Peformance of  housshold  refrigeraing
appliances
Refrigerators with or without low temperaure
compartment

b) AS2575.2:1989/ NZS 6205.2:1989 Energy labdlling of appliances - Part 2
Refrigerators, refrigerator/ freezers and freezers
Determination of enegy consumption and
effidency raing

c) AS1430: 1986 Household refrigerators and freezers

SECTION -1 METHODS OF MEASUREMENT AND REQUIREMENTS FOR ENERGY
EFFICIENCY LABELLNG

1 SCOPE

This sction of the dandard spedifies requirements for energy efficency labdling of
household dectric refrigerators of the vapour compresson type, together with a tes method
for determining the energy consumption of refrigerators that are capable of complying with

a) lce-making tes;

b) pull down te;

C) temperaure performance test; and

d) water vgpour condensation test specified in this sandard.

2 REFERENCES

CS102 Presentation of numericd vdues
Munsdll Book of Colour (25 R — 10 RP) Métte collection

3 DEFINITIONS
For the purpose of this gandard the following definitions shdl gpply.

3.1 Dbaffle A plae wdl or patition which is desgned to perform one or more of the
falowing functions
a) prevent contect of food with refrigerated surfaces,

b) prevent condensate from dipping on food; and
C) regulae circulaion of refrigerated air .
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3.2 chiller or drip tray: A tray or drawer located directly below the freezing compartment
for quick chilling or for water collection where defrogting is not autometic.

3.3 compartment: An enclosed space within a refrigerator, accessble via a door, lid or the
like, and usudlly having a gpedific function. Types of compartments are as follows

3.3.1 fresh food compartment. A compatment indented for the storage of unfrozen food
and which may be subdivided into smdler zones or compartments dlocated for the sorage

of paticular types of product, sometimes with individud dimate control. Such spedcid
storages may be for mest, butter, eggs, beverages, or thelike.

332 frozen food compartment. A compartment intended specificaly for the freezing and
or sorage of frozen food, and which may indude an ice making zone or function.

34 crisper : An endosad compatment or container provided primaily to retard the
dehydration of fruits and vegetables

3.5 defrost  (system) : A means for removing frozen amospheric moisture from evaporator
aurfaces. Defrogt sysem may be of the following types.

3.5.1 manual : Defroding effected by manud termination of dectricd supply or by menud
adjugment of the thermaostat contral.

352 sami- automatic defrost : A ddroding sysdem tha is manudly initisted and
autometically terminated.

3.5.3 automatic partial defrost (automatic fresh food compartment defrost) : A defrogting
sysem which is autometic in operatiion for the fresh food-compatment and which has
auitable means of drainege and disposd by eveporation of defrost water from fresh food
compartment and provison for collection of defrost water from the frozen food compartment.

354 automatic total defrost : A defrosing sysem which is autométic in operation for both
the freshfood compartment and the frozen food compartment and which has slitable means
of dranage and digposal by evaporation of defrost water from both compartments.

3.6 evaporator: A hest exchanger in the refrigarant drcuit, in which liquid refrigerant
evgporaes to cause chilling.

NOTE
Although an evaporator may form part or all of the enclosing walls of a freezing
compartment it isa misnomer to refer to such a compartment as an evaporator.

3.7 gross volume: The volume within the indde walls of the gppliance, or of a compartment
with externd door, without internd fittings, doors or lids are not being in place.
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3.8 operating cycle: One ‘off’ period plus one consecutive ‘on’ period.

3.9 lce-making compartment : Compatment intended specidly for the freezing and
storage of water ice-cubes.

3.10 liner: Theinterior surface of the cabinet compartments.

3.11 long term storage. Storage of frozen food under gppropriate conditions of temperature
for extended periods of time (see note under 3.17).

312 rated grossvolume: Grass volume sated by the manufacturer.

.3.13 reference temperatures. Temperaures within the freshfood compartment, if
provided, and the frozenfood compartment, if provided, that are used as references for

determining the energy consumption of refrigerators.

314 refrigerator: A household appliance intended to preserve food by reducing its
temperaure to a predetermined vaue, and contralling it within specified limits. The term
agoplies as generd term to cover dAl the types of gppliances liged in Table 1 unless otherwise
qudlified.

315 shdf: Any horizontd suface (shdf, patition, etc.,) on which food can be placed. It
may be formed by one compartment or by compartments fitted Sde-by-sde, which may be
fixed or removable, shelf areas asfollows

3.15.1 Sorage shef area: Sum of the aeas of dl shdves within the dorage volume,
including door shelves, and the bottom of each compatment where it can be utilized for the
storage of food.

3.15.2 Rated storage shelf area : Storage shelf area stated by the manufacturer.

3.16 short term storage: Storage of frozen food for short periods of up to goproximately a
month.

NOTE
The permissible length of storage time of frozen food cannot be precisely stated as this varies
with the nature of the food (dairy product, fish, fruit, meat etc.) and with conditions and

length of storage prior to purchase.

317 thermodat: Device, which automdicdly regulates the operation of a refrigeraing
system according to the temperature of an evaporator or of a compartment

3.18 zone An aea or space within a compartment, desgnated by the manufecturer for the
dorage, chilling or freezing of foods or beverages requiring particular conditions for

optimum Storage.
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The dassfication of refrigeratorsisgivenin Table 1

TABLE 1 - Classfication of refrigerators

Unit
()

Classfication
(2

Description

(3)

Refrigerator

Class1

A rdrigaaor in which the entire sorage volume
comprises a fresh-food compartment

Class 2

A rdrngaaor in which the entire Sorage volume
comprisess a fresdhrfood compatment in which a
compatment  intended  for  iceemeking IS
incorporated

Class 3

A rdrngaaor in which the entire Sorage volume
comprisess a fresh-food compatment in which a
frozenfood compatmet intended for ice-making
and short-term storage of frozen food isincorporated

Refrigerator
freezer

Class4

A rergaaor with a freh-food compartment and
with a frozen-food compartment intended for long
term storage of frozen food

Classb

A dlass 4 refrigerator incorporating means to prevent
the formation of frost on contents

Freezer

Class6

A rdrigaaor in which the entire sorage volume
comprises a frozen-food compatment intended for
long-term storage of frozen foods

Class7

A dlass 6 refrigerator incorporating means to prevent
the formation of frost on contents

5. VOLUME

51  Soragevolume
The gorage volume shd | be the grass volume from which the following is deducted :

a) For fresh - food compartments

) the volume of the evaporator space (see Figure 1);

i) the volume of any housng (such as those which may be provided for interior
lights, thermogtats, and other control devices); and

i) the volume of shelves, patitions, retainers, and other accessories whose thickness
Is gregter than 13 mm (see Figure 2).
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Volume to be calculated
V=(D1 X H1 X W1)
+ (D x Hy x W)
+ (D3 X H3 X W3)
where '
W; equals width of low-temperature
compartment evaporator space -
W, equals width of fresh-food
storage compartment evaporator
space
W3 equals width of driptray
space .

Hy + H
V=D><—’2 2

X

If hy, hpy < 40 mm
V=DxH xW

If hy > 40 mm, h, < 40 mm
V=Dx(Hy + hg) x W

If h, > 40 mm*, hy < 40 mm
V=D><(H2+h1)XW

If h, > 40 mm™, hy > 40 mm
V=DxH, x W

* and a definite manual operation
needed to initiate defrosting.

FIGURE 1 - Volume of evaporator space (Continued)
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FIGURE 1 - Volume of evaporator space (concluded)
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T A ! (7)1 b > 70 mm, take By instead of By (fractional shelf).
d L |1
[ p
q p ‘ !
Bottleshelf
- ‘ d2 — p
‘ Y 1
1
4
D3
D,

FIGURE 2 - Volume of shelvesand partitions
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b) For frozen - food compartments-

NOTE

1

i)
i)
ii)

iv)

Vi)

the volume of spaces Stuated outside any load limits marked by the manufacturer;

the volume of dl fixed components induded within the load limits;

the volume of gpaces which are to be kept free for correct performance of the
refrigerating system;

the volume of dl induded removable parts, and the volume rendered unusable by
the use of such removable pats, which are dated by the manufecturer to be
necessay for the proper functioning of the agppliance, except shdves and
partitions whose thickness is not gregter than 13 mm;

any volume which is not ussble because of its dimensons or its location (see
Figure3); and

where the horizontd distance between the face of a sack of test packages and the
inner surface of a door exceeds 15 mm, the volume between the sack and the

door surface or projection therefrom.

The volumes occupied by the following are included as part of the storage volume of each
compartment and should not be deducted.

i)

i)
i)

Convenience features such as crispers, meat keepers, chillers, ice trays and can
or package racks, dividers or dispensers (provided that such features are not
projections), compartment fronts, and icemakers.

Door-shelf fronts and bottoms, and doors of special feature compartments located

within the door.
Features such as trims and shelf, pan and basket rails, and aesthetic items, which

are removable without the aid of tools.

There is no equivalence between the value of the storage volume determined in
accordance with the principles above and the volume of the packages loaded into the
appliance for the storage and freezing tests. The free spaces specified in the test methods
could be utilized in normal use and their volume should not be deducted from the gross
volume when cal culating the storage volume.

52 rated volumes. The rated gross and dorage volumes shdl be deived from the vdues
determined in accordance with 5.1, and with the fallowing limitations for rounding:

a) any rated volume for a compartment shal not exceed the measured vaue rounded to the
nearest 1 litre.

b) any rated totd volume shdl not exceed the sum of the measured volumes for individud
compartments, rounded to the nearest 10 litre.

c) Any modd desgnation which may be intepreted as indicating a rated volume shdl not
be numericaly gregter than the rated totd gross volume.

11
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Load limit —

L=}

yf

NOTE:

The volumes marked a, b, ¢, d, eand f should be deducted from the gross volume (see 3.7)
with the following qualifications:

a) Ifnoload limit is specified, a natural load limit will be assumed to exist 20 mmin from of
any shelf edge, or at any restricting shelf rails, or the inner door or lid liner, whichever
resultsin the least value of volume.

b) The shelf dimension qualifications of Fig.2 apply.

c) Deduct only if the height above the shelf/evaporator islessthan 40 mm.

d) Deduct, see Fig.1 for calculation.

€) Deduct if thickness exceeds 13 mm.

f) Deduct for all hanging baskets but not for any loose baskets or containers that rest on
shelves. Reinstate the volume of any door shelf if it protrudesinto f.

g) Deduct only of under 55 mm.

FIGURE 3— Storage volume—freezer

12
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6. REQUIREMENTS
6.1 Generd

Refrigerators shdl comply with the requirements for lce-making, pull down, temperature
performance, and water vgpour condensation when tested as in 8.3 84, 85 and 86
repectively for quaifying energy labdling.

The refrigerator shdl continue to run in for a period of not less than 24 h prior to the tests.
The purpose of running-in a refrigerator is to ensure a thorough working-in of mechenicd
pats and to achieve the dabilization. For the refrigeraiors with automatic defroding, if the
fira defroding cyde is not completed during the 24 h, running-in shdl be extended for
ancther 24 h till it complete the first defrost cyde But if no defrost cyde darts even dfter the
second 24 h, the tests shdl be gtarted and defrosting shal not be taken to consderation. The
runing-in of the refrigerator shall be carried out a specified room temperaure for thet
particular test.

6.2 lce-making

The purpose of this test is to check the dam of the manufacturer/supplier, if any, for the ice
meking cgpability of the agppliance (see 8.3). This test does not apply for autometic ice
makers.

6.3 Pull Down

The purpose of this test is to check the ddility of gimulaing cooling down of a load in
extreme weether conditions when tested asper 8.4.

After the test (see 8.4), the time taken for the average ar temperature in each compartment to
be reduced from an ambient temperature of 38 °C to that specified in Table 2 for the
particular class, shdl be not more than 6 hours.

6.4  Temperature Performance

Refrigerator is e to dore food within the range of temperaure likdy to occur within its
operating environment by the test pecified in 8.5.

After the tes (see 8.5), in each ambient temperature condition there must be a least one
temperature control setting a which the freezer test package temperaure is equd to or less
than the dated limit, and concurrently the average temperature in the fresh-food compartment
iswithin thelimits of 1°C and 7 °C.

13
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6.5 Water Vapour Condensation

The thermd insulation of the refrigerator should be effident and permanently maintained. In
paticular, the insulating materid should not be subjected to shrinkage and should not dlow
under normd working conditions an excessve accumulaion of moidure The extent of
condensation of water on the externd surface of the cabinet is determined under Specified
ambient conditions No running wae shdl appear extendly when the refrigerator is
subjected to the water vapour condensation test specified in 8.6.

6.6  Energy consumption

The average ar temperaure within the fresh food compartment, if provided and the frozen
food compartment, if provided, together with the amount of energy consumed for a number
of settings of the compartment temperature-controls, if provided shdl be determined.

Air Temperaure sensors are podtioned within the refrigerator and then the refrigerator  is
operated a thermal eqilibrium under ambient temperature of 32 + 0.5 °C.

Gregphica proceduresgivenin 8.7, is used to determinethe energy consumption.

7. MARKING

7.1 Each refrigerator shdl have the following information marked in a pemanent and legible
manner on one or severd locations where it is readily visble dther when the refrigeraior is
away fromawadl or after the removd, without the help of tools, of aflap or grill.

a) Themanufacturer's name or the trade mark or name or trade mark of responsible vendor.
b) Themodd (or commercid designetion) of the refrigerators.

c) Theraed grossvolumein litres

d) Identification of the modd for refrigerating system.

€) Thedesgnation of thefluid refrigerant used, and its mass.

f) Raed voltage & rated power input in wetts.

g The rated dorage volume of the fresh food dorage compatment and frozen food
compartment expressed in litres.

7.2 Indruction for use and mantenance and other indications relaing to safety regulaions

and complementary information (i.e full load current wiring diagram, voltage frequency of
upply etc.) shdl be provided by the manufacturer.

14
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8 TESTS

81 Sampling

One sample containing three refrigerators of each modd dhdl be tested according to this
dandard for determination of energy efficency raing of a paticular modd. The average of
the three measurements shdl be taken as the power consumption for the particular modd.

The sample shdl be sdected randomly from a populaion containing a minimum of 10 units.

NOTE

(Energy consumgption of ref;  —Energy consumption of ref; ) x 2 x 100

Energy consumption of ref; .+ Energy consumption of ref,
8.2 Ted requirements
8.2.1 Measuring instruments
8.2.1.1 Temperature measuring indruments

a) Temperature measuring insdruments (recording typeis preferable) accuracy +0.3 °C
b) Air temperaure sensors The temperature sendtive pat of a thermometric device for
measuring air temperatures should comply with the following:

) It shall posses or be in good therma contact with a metalic mass having totd heat
cgpacity equivaent to not less than 10 g and not more than 20 g of water. A
copper cylinder of 25 mm diameter and 25 mm length is conddered auitable for
this purpose.

i) It shdl have not less than 10 mm ar pace separding it from contact with heet
conducting surfaces.

ii) It should be shidlded from direct hest radiation.

8.2.1.2 Hedtricd messuring indruments

a) Watt hour meter — readable to 0.01 kWh and Class 2

b) Voltmeter, cdass 1.0, (limitsof error + 1%)

c) Voltage dabilizer — The voltage should be maintained £ 2% of 230 V. Frequency should
be maintained within + 1% of 50 Hz

8.2.1.3 Time measuring indruments

Operding time of the refrigerator shdl be obtained by means of indruments having accuracy
of £ 0.1%.

15
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8.2.2 Test Packages

When teds are caried out on an appliance loaded with test packages which shdl be as
specified below.

a) Shape— parallelepiped

b) Szes of 25°50° 100, 50° 100" 100 and 50" 100" 200 in mm” mm mm and corresponding
mess of 125 g, 500 g and 1000 g respectively.

c) Toleranceson linear dimensons
1) +1.5 mm for 25 mm and 50 mm dimendons
i) 3.0 mm for 200 mm and 200 mm dimengons

d) Tolerances on mass shdl be + 2%.

€) Compostion

A auitablefilling materia of 1000 g shdl contain
) 230 g of hydroxyethyl methylcdlulose
i) 764.2 g of water

i) 59 sodium chloride

V) 0.8 g parachlorometacresol

The condituents shdl be thoroughly mixed and kneaded until homogeneous, dlowed to s,
and then formed to correct Sze and shgpe for wrgpping. A wrgpper conddting of clear

plagics film that will permit negligible transfer of water vapours, and sedled after wrgpping.

8.2.3 M Packages(Measurement packages)

M packages are test packages of 500 g equipped for temperature measurements being fitted
with thermocouples which are inddled in the geometrica center of the packages in direct
contacts with thefilling materid.

Dimengons: 50 mm x 100 mm x100 mm

Thermocouple the diameter of the thermocouple wire shdl be not grester than 0.6 mm.

Prematue falure of the thermocouple by corroson shdl be prevented by coding it with a
thin layer of a protective materia such as epoxy resn or slicone

Thermocouple location:  The themocouple junction shdl lie in a horizonta plane, centraly
in the test package. At leest 50 mm length of the wire adjacent to the junction shdl lie in the
same plane as the junction. The wire may be looped within the package, if necessary, to
comply with this requirement.

16
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8.24 Thermd equilibrium
8.2.4.1 Test room

Thermd equilibrium of tet room shdl be deemed to be ataned when the ambient ar
temperature remains a 32°C +. 5°C throughout the test period. The rdlative humidity shdl be
between 70% and 80%.

8.2.4.2 Refrigerator

Thermd equilibrium of the refrigerator shal be deemed to be atained when the average
temperature, as determined in 8.2.5, within the freshfood compartment, if provided, and the
frozen-food compartment, if provided, of a least two consecutive determinations for not vary
by morethana) 0.5 °C, if the refrigerator cycle; or

b) 0.3°C, if therefrigerator does not cycle.

NOTE

Snce the test period for the determination of the average temperatureis at least 3 hours and
thermal equilibrium must be established over a least two consecutive average temperature
determinations, the test period for establishing thermal equilibriumwill be at least 6 hours.

8.25 Temperature measurement

The average ar temperature within the refrigerator, for each of the temperature control
stting, if one or more temperature controls are provided, shdl be determined asfollows

a) wheretherefrigerator cycles, for each temperature sensor within the refrigerator, record
i) for an autometic defrogt refrigerator, the temperature readings immediady after the
compressor motor switches “off” and immediady dfter the compressor motor switches
“on” for an equd number of “off” and “on” periods for a leest 3 hours duration prior to
theinitiation of defrogt; or

i) for a refrigerator other than an automatic defrogt refrigerator the temperature readings,
immediady dfter the compressor motor switches “off” and immediady dfter the
compressor motor switches “on” for an equa number of “off” and “on” periods for a
least 3 hours duration.

b) where the refrigerator does not cyde, for each temperature sensor within the refrigeretor,

record the temperature readings a the end of each 30 minutes intervd for a least 3 hours
duration.

17
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NOTE

If the thermostat on the refrigerator is set on coldest, for example, it is possible that the
compressor motor may not cycle but will operate continuoudly in order to maintain the

required temperature.

c) usng the temperature recorded in steps (8), (b) above, whichever is gppropriate, cdculate
the average temperature of each temperature sensor.

d) where the refrigerator has a fresh-food compartment, using al of the gppropriate average
temperatures determined in geps (C) aove, caculate the average ar temperature of the
fresh-food compartment.

€) where the refrigerator has a frozenfood compartment, usng dl except the coldest, of the
aopropriaie average temperaiures determined in gep (c) above, cdculate the average ar
temperature of the frozenfood compartment.

NOTE

Because it is possible that a emperature sensor may be located in cold spot of the
refrigerator, e.g. in a stream of cold air of a frost-free refrigerator, the coldest average
temperatureisnot used inthe determination of the averageair temperature of the
frozen-food compartment.

8.2.6 Test Room

The tes room shdl be aranged and equipped so that the conditions specified for each test
can be maintained.

a) Airdrculaion

Air veocity in the room shdl be mantaned less than 0.25 nmV/s Air drculaion in the tes
room shdl be such that the verticd temperature gradient in the test room from the floor to a
height of 2 m shdl not exceed 1 °C/m, except where it may be affected by locd hest
emisson, eg. in the vidnity of acondenser.

Circulation of ar about the agppliance shdl be redricted by surrounding the gppliance by
three verticd patitions made of plywood, thickness 20 mm, painted dull black, arranged as
folows

One of the patitions shal be placed pardld to the rear of the gppliance, againg the stops or
a the digance specified by the manufacturer in connection with the required overdl space. In
cax if the manufacturer has not specified the digtance, it shdl be taken as 300 mm. The two
other partitions shal be pardld to the Sdes of the cabingt, and dhdl be fixed on the plaiform
300 mm from the Sde of the cabinet; they shdl be 300 mm wide The verticd partitions shdl
present no discontinuity. They shdl be of such a height that they extend a leest 300 mm

above the top of the appliance.
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Dimensions in metres
0,3 0,3

0.3
0.3

FIGURE 4— Partitionsto reﬂrid air arculation
b) Temperatureconditions

Where the temperaure difference between the surface of the test room floor, a the place
were a test refrigerator is required to stand during testing, and the ambient air temperature
immediately above the floor is greater than 1°C, the refrigerator shdl be placed on a solid-top
platform with al sdes open to dlow free circulaion of ar under the plaform. The top of the
platform shdl 300 £ 10 mm above the floor levd and shdl extend a digance not less than
300 mm nor more than 600 mm horizontdly beyond the front and each dde of the
refrigerator.

C) Rediation shidds

Windows, where incorporated in the test room, shdl be provided with suitable heat radiaion
shidds The gppliance shdl be s0 placed or shidded as to prevent direct radiation to or from

the goace coaling or hegting equipment in test room.
8.27 Ted conditions
Thetest procedure shdl be performed under the following conditions:

a) therefrigerator shdl be “runin’

b) The refrigerator shal contain, in their intended locations, the fittings (eg. meat keepers
crigpers, defrogting trays, ice trays, ice storage bing) that are intended to be supplied with
acomplete gppliance.

c) Theindde of the refrigerator shdl be frogt-free, clean and dry.

d) Where controls are provided for convenience items such as lights butter conditioners,

automatic icemakers, chilled water dispensars, ice-cream makers, fadt-freezer devices ,
without removing any components, these controls shdl be st a the least energy-
consuming position.
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€)

f)

9

h)

)

K)

Where controls are provided for anti-sweat hegiers (not being the convenience items)
referred to in (d) above, these controls shal be st a the greastest energy consuming
pogtions.

Where controls (eg. baffles) are provided on zones such as meet keepers, crigpers or
celar type zones, such controls shal be st S0 that the temperature within these zones is
lowest.

If the refrigerator is of the automatic defros type the defros mechaniams dhdl be
alowed to operate as intended by the refrigerator manufacturer.

Where the refrigerator is desgned so that the volume of the freshrfood compartment or
the frozen-food compartment or both is adjustable, the compartments, shdl be adjusted so
that the refrigerator will consume the grestest amount of energy

Where a fresh-food compartment is provided, ar temperature sensors (ty to t3) shdl be
positioned as specified in Appendix B

Where a frozen — food compartment is provided, air terperature sensors (t to t:3) shdl be
postioned as shown in Figures 5 to 7 whichever is gopropriate.

NOTE

If, because of the design of the refrigerator, it is not possible to position air temperature
sensors at the locations specified then the sensors are to be positioned as near as practicable
to the specified locations.

)

Therefrigerator shdl be positioned in the test room as specified in 8.2.6

m) Unless specified the tet room conditions shdl be mantaned as edified in 8.2.4

n)

throughout the runin and test.
The voltege of dectridty power supply throughout the test shdl be mantained as
soedifiedin 8.2.1.2 (c).
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8.3 Ice-making test:

The purpose of this test is to check the dam, if any, for the icemaking capability of the
aopliance.

NOTE

Thistest does not apply to automatic ice-makers.
8.3.1 Procedure

8.3.1.1 Ambient temperature

The ambient temperaiure shdl be 32 °C and controlled with the tolerances specified in
8.24.1.

8.3.2 Preparation of the appliance

The gppliance shdl be ingdled in the test room in accordance with 8.2.6 and st up as in

svice in accordance with the manufecturer’s indructions The evaporaor shdl be
defrosted, if necessary, and the means d access (doors or lids) shdl be kept dosed during the
test.

Ice tray shdl be removed, the frozen food storage compartment(s) shdl not be equipped with
test packages and “M’ packages.

The themoda shdl be st in accordance with the manufacturer’s indructions.  When the
thermogtat adjusments are not desgned for adjusment by the user the measurement shdl be
caried out on the gppliance as ddivered.

The cdlar compatment, if any, shdl be as andl as possble (if the volume is adjugable),
with temperaure control devices (flaps, ec) st in the podtion in accordance with the
manufacturer’ s indructions or the same as above.

8.3.3 Measurements
After gable operating conditions have been atained, the ice tray (s) shdl be filled with water
up to a levd leaving 5 mm from the top and place in the gopliance as recommended by the

manufacturer.

If a subdivison is provided spedificaly for meking and doring ice, and is not removable
without the use of todls, theicetrays shal be placed in thet subdivison.
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The wae temperaure a the moment of placing the ice tray(s) in the gppliance shdl be
27 ° C = 5°C . The contact surface of the ice tray(s) shdl be wetted to provide good contact

with the evaporator.

The ice tray(s) ddl be examined by bresking the ice cubes for complete freezing of the
water dter an interval equd to the ice-meking times dated by the manufecturer has dgpsed
or as edimated from the stated ice-making cgpabilities of the gopliances.

Throughout the ice meking test, none of the mean temperatures ta, 2, or t3 (see Figure b)
ghdl fal bedlow 0°C.

8.3.4 Test report

The test report shdl contain information on  the quantity, in kilograms, of ice produced in a
24 h period or the time, expressed in hours and minutes, necessary to freeze the water in the
ice tray(s) supplied with the refrigerator.

If the ice making cgpability is given by time, a converson shdl be made to determine the ice
meaking capecity in kilograms per 24 h.

8.4 Pull down test:

The purpose d this tes is to check the ability of the refrigerator to cooling down of a load of
food under extreme westher conditionsin compliance with 6.3.

In this tet the refrigerator door is left open and the ambient temperature raised
t038 ° C £ 5 ° C ad leaves the refrigerator inoperative in this environment for not less than
12 hours with dl cabinet and compartment doors open. Then the door is dosed and then the
refrigerator is switched on.

The internd temperatures mugt be pulled down to specified temperatures within Sx hours
(see Table 2). The time taken for the average ar temperature in each compartment to be
reduced from an ambient temperature of 38 © C to that specified in Table 2 for the particular
class shdl be not more than 6 hours.

TABLE 2 Pull — down temperatures

_ Compartment average air temperature, °C
Refngeratéjlr) dlass Fresh—food Frozen—food
) ©)
land?2 8 Not gpplicable
3 8 -8
4and 5 8 -13
6and7 Not gpplicable -13
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8.5 Temperature performancetest:

The purpose of this test is to check the ability of cooling the food in compliance with the
requirements of 6.4 under the specified conditions.

The gppliance ddl be capable of complying with the temperature requirements given in
Table 3. Refrigerator mugt be aile to mantan appropriate internd temperaiures while
running in ambient temperatures of 16 °C and 32 °C. Location plan for test packages is given
in Appendix A.

NOTE

It is not intended that the appliance comply with the temperature performance requirements
of Table 3 at every thermostat setting and in every ambient temperature.

TABLE 3 Temperature performance requirements and test conditions

Refrigerator | Test ambient Averageair Warmest temperatur e of
class temperatures temperature of fresh any freezer test package
°C food compartment (locationsshown in
°C Appendix A)
Min. M ax.
(1) 2 €) @ (5)
1 16, 32 3 7 Not goplicable
2 16, 32 3 7 Intended for 1ce-meking -2
3 16, 32 3 7 -9
4and5 16, 32 3 7 -15
6and 7/ 16, 32 Not applicable -15

8.6 Water vapour condensation test

The purpose of this test is to determine the extent of condensation of water on the externd
surface of the cabinet under specified conditions.

The thermoda sdtting, the podtioning and the loading of appliance shdl be the same as for
the energy consumption. If anti-condensation heaters are provided, they shdl not switch on.
If, however, the sample does not comply with the test then the test shal be repested with the
anti-condensation heaters switched on. The ambient temperature shdl be + 32 + 0.5 °C. The
relaive humidity shal be between 65% and 75%.

After gable operating conditions have been atained, al externad surfaces of the cabinet shdll
be carefully wiped dry with a cdean doth ad the tes continued for a period of 24 h. If

agopliance is fitted with autometic defrosting equipment, test period shdl be sdected during
the period when condensation is most likely to occur.

27



S.S1230:2003

During this test period, externd surface areas exhibiting fog, droplets or running water shdl
be outlined as per Figure 8 and designated with the letters F, D and R respectively.

The duration of the period of obsarvation shdl dso be indicated in the test report.

G R Fog

D: Droplets

R: Rumingwaer

FIGURE 8— Condensation code

8.7 Energy consumption test

The purpose of this test is to check the energy consumption of gppliances under the specified
test condiitions.

Therefrigerator shdl beingdled in the test room in accordance with 8.2.6 and 8.2.7

Air temperaure sensors are podtioned within the refrigerator, which shdl then be operated &
themd equilibium under a spedified ambient temperature, remains & 32 + 05 °C
throughout the test period. The average temperaiure within the fresh food compartment, if
provided and the frozen food compartment, if provided, together with the amount of energy
consumed for a number of setings of the compartment temperature-controls, if provided are
determined. Grgphicd procedures given here in shdl be usad to determine the energy
consumption.

The reference temperaure or temperaures within a compatment or compatments of
refrigerator of freezer shdl be as given in Table 4.

28



TABLE 4 - Reference temper atures

S.S1230:2003

Unit Classfication Average ar Average ar
(Tabled temperature in fresh temperaturein
food compartment °C frozenfood
compartment °C
©) - 1(2)OI , (g) (4)

. asseslan -
Refrigerator O3 = 3
Refrigerator/freezer | Classes4and 5 5 -15
Freezer Classes6and 7 - - 15

8.7.1 Calculation of energy consumption per 24-hour period

Energy consumption of the refrigerator per 24-hour period shall be determined asfollows:

a) where the refrigerator cydes, usng the wett hour meter and the timing device, determine
the actud energy consumed and the time taken

) for an automatic defrost refrigerator, as measured from a point in one defrogt
cyde to a corregponding point in the next or multiple of thet cyde until ether a
leest 1 kWh of energy is consumed or the refrigerator has operated for a least 16

hours, whichever isthe lesser; or

i) for a refrigerator other than an automatic defrost refrigerator, as measured
immediatly after the compressor motor switches “on” to immediately after the
compressor motor switches “off” for an equa number of “on” and “off” periods
until ether a leest 1 kWh of energy is consumed or the refrigerator has operated
for at least 16 hours, whichever isthe lesser

b) where the refrigerator does not cycde, usng the wat hour meter and the timing device,
determine actud energy consumed and the time teken for the refrigerator ether consume

at least 1 kWh or to operate for at least 16 hours, whichever isthe lesser

c) udng actud energy consumption vaue and the time taken as noted in gep (@) a (b),
whichever is appropriate, cdculate to the nearest 0.01 kWh the energy consumption over
a24-hour period from the following equation:

Energy consumption 24-hour (kWh)

29
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8.7.2 Refrigerators without compartment— temperature controls
The procedure shdl be asfollows:

a. Ensuring tha dl agppropriste test conditions specified in 8.2.7 are complied with, postion
an ambient ar temperaiure sensor & a point not less than 250 mm from the refrigerator, a
mid height of the refrigerator, and in a pogtion that is unaffected by the flow of warm air
form the condenser cail.

b. Close door(s) of the refrigerator so that it is properly seded especidly around the leads of
the temperature sensors positioned with the refrigerator.

c. Ensuring that for the duration of the test the voltage is mantained to within £ 2 per cent

of the supply voltage, and the conditionsrequired in 6.1 and 8.2.4 are maintained.

Determine the energy consumption per 24 hours as oecified in 8.7.1

e. Cdculae the energy consumption per year by multiplying the vaue obtained in step (d)
by 365, and rounding off the result to the nearest 10 kWh.

o

8.7.3 Refrigerators having a single compartment and a single compartment-temperature
control

The number of readings required to determine the energy consumption of a dngle
compartment, sngle compartment-temperature control refrigerator, is minimized by sHting
the compatment-temperature control 0 that the average temperatures within  the
compatment are on ether side and within 2 C (see Figures 9 (a) and (b)) of the temperature
a which the energy consumption is determined.

If the above specified limits on the average temperatures within the compartment are not
«idied, then , a further reading usng a third compartment-temperature control setting will
be required in order to determine the energy consumption of the gppliance (see Fg. 9 (€)).

The procedure specified in this paragraph applies generdly to refrigerators of Clases 1, 2, 6
and 7.

The procedure shdl be asfollows:

a) pogtion theambient air temperature sensor in accordance with 8.7.2 (a)

b) st the compatment-temperature control to atan , if possble an average compartment
temperaure within t, °C  and (t+2) oC, where ty is the temperature a which energy
consumption per 24 histo be determined.

NOTE

tx isequal to the appropriate reference temperature specified in Table 4.

c) cary out seps(b) and (c) of 8.7.2

d) determine the average compartment temperature in accordancewith 8.2.5
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determine the energy consumption of the refrigeraior at that particular  compartment-
temperature control setting in accordancewith 8.7.1

st the compartment-temperature control to atain, if possble, an average compartment
temperature within & °C, and (tx -2) °C, where tx is the temperature a which energy
consumption per 24 histo be determined.

NOTE

See Note to step (b)

¢)
h)

)

K)

repeat steps (c) to (€) above.

If the average temperaure a both compartment-temperature control settings are within
the ranges specified in seps (b) and (f), determine the energy consumption per 24 hour
by the gppropriate method in accordance with 8.7.7.1

If the average temperaiure a ether or both compartment -temperature control settings is
outdde the range specified in gep (b) or (f), set the compartment temperature control for
a third determination of the average compartment temperaiure o thet, if possble, two of
the three average compatment temperatures fal within the ranges specified in geps (b)
and (f).

Determine the average compatment temperaure, a the third compatment temperature
control setting, in accordance with 8.2.5

Determine the energy consumption of the refrigaaor a the third compartment
temperature control setting, in accordance with 8.7.1

m) If the average compartment temperature obtained in gep (K) is such that two of the three

average compatment temperatures fdl within the specified ranges, ignore the average
compatment temperature that is outsde the specified ranges and determine the energy
consumption per 24 h by the gppropriate method in accordance with 8.7.7.1

If the average compartment temperature obtained in gep (K) is such that no two of the
three average compartment temperatures fal within the spedified ranges, determined the
energy consumption per 24 h by the appropriate method in accordance with 8.7.7.1

Determine the energy consumption per year by multiplying the energy consumption as

obtained in gep (h), (I), or (M), whichever is appropriate, by 365 and rounding off the
result to the nearest 10 kWh
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8.7.4 Refrigerators having two compartments and a single compartment-temperature
control

The number of readings reguired to determine the energy consumption of a two-
compatment, dngle compartment-temperature control refrigerator, is minimized by sdting
the compatment-temperature controls that the average temperaiure in each of the
compatments complies with the limits spedified in dep (b) and (f) bdow (see ds0
Figures 10 (a) and (b)).

If the spedified limits for the average temperature within each of the compatments are not
saidfied, a further reading usng a third compatment- temperaiure control setting will be
required in order to determined the energy consumption of the refrigerator (see Fig. 10 (c)).

The procedure specified in this paragrgph applies generdly to refrigerators of Classes 2, 3
and 4.

The procedure shdl be asfollows:
a) Pogtion the ambient air temperature sensor in accordance with 8.7.2 (a)

b) st the compartment-temperature control to atain, if possble, an average temperaturein -
i) thefrozen -food compartment that iswithin t, °C and (t+ 2) °C; and
ii) the fresh-food compartment that is3 °C or less

NOTE
See Note to 8.7.3(b)

c) cary out steps (b) and (c) of 8.7.2

d) determine the average temperatures within eech of the compartments in accordance with
8.25

€) deemine the energy consumption of the refrigerator a that particular compartment-
temperature control setting in accordance with 8.7.1

f) Set the compartment-temperature control to attain, if possble, an average temperature in
)] the frazen-food compartment that iswithin t, °C and (t, — 2) °C; and
1)) the fredh-food compatment that is grester then ether or both of the reference

temperatures

NOTE

See Note t0 8.7.5 (b)

33



S.S1230:2003

; =
& &
E g
< =
3= 5%
[ 123
2 =
g = o=
02 ©z2
> >
o 2
g 2 X
w w E
OE x\o o
1]
i w
1o
a % Q> 3 I
- 8 | O = &
8= Q ! l
O | @ @
C 5 Reference W | |
5 6 ! temperaturcs 0 S 6 ] |
w i It @ i t
EF | | w i T
[l & w
w4 | II g% l II
< s
= lo—- 'K'o' & E ! |
W2 I > T 21 |
x5 | | < z ] |
3 l | 2 | |
13) e =3 8, t, -2 o t,-2t,91,+2
or :?5 or -15
AVERAGE FROZEN-FOOD AVERAGE FROZEN-FOOD
COMPARTMENT TEMPERATURE, °C : COMPAHTMENT(IEMPERATURE. °C
(a) ) ’
. >
]
-
s
3 =
a3
& < A
o= 8
& \
g o« RS
z X =x
w
o
]
e
85 |
g =81 l
r o |
& & I v
w = 6- I r x//
£ w |
g B | t |
Qg4 [
‘g 2 | |
Z T2 l [
s ' !
9] | |
o L -2 t te+2
or - 5 .

AVERAGE FROZEN-FOOD
COMPARTMENT TEMPERATURE, °C

(c)

FIGURE 10 - Determination of energy consumption of a refrigerator having two
compartments, a single compartment - temperature control, with or without a
two - position buffle

34



S.S1230:2003

g) repest steps (C) to (e) above.

h) If the average temperaiures a both compartment-temperature control settings are within
the ranges specified ins geps (b) and (f), determine the energy consumption per 24 h, by
the gppropriate method in accordance with 8.7.7.2

j) If the average temperature & ether or both compartment-temperature control settings is
outsde the range specified in seps (b) and (f), set the compartment temperature control
for a third determination of the average compatment temperature, o that, if possble,
two of the three average compartment temperatures fal within the ranges specified in
steps (b) and (f).

k) Determine the average compartment temperatures a the third temperature control setting,
in accordancewith 8.2.5

) Deemine the energy consumption of the refrigerator a the third compartment-
temperaure control setting, in accordance with 8.7.1

m) If the average compartment temperature obtained in gep (K) are such that two of the three
average compartment temperaiure fdl within the specified ranges, ignore the average
compatment temperature that is outdde the specified range and determine the energy
consumption per 24 h by the gppropriate method in accordance with 8.7.7.2

n) If the average compartment temperature obtained in step (K) is such tha no two of the
three average compartment temperatures fal within the specified ranges, determined he
energy consumption per 24 h, by the gppropriate method in accordance with 8.7.7.2

0) If the average temperature obtained in sep (k) is such thet two of the three average
temperatures do not fal within the specified ranges and a continuous line drawn through
a plot of these temperature does not interest either boundary of the reference temperature,
st the temperature control for a further average temperaiure determingtion so that when
dl the resultant average temperatures are plotted and a continuous line is drawn through
them the line intersects a boundary of the reference temperature.  Then determine the
energy consumption per 24 h by the appropriate method in accordance with 8.7.7.2

p) Detemine the energy consumption per year by multiplying the energy consumption as
obtained in gep (h), (M), (n), (o), whichever is gppropriate, by 365, and rounding off the
result to the nearest 10 kW.h.

8.7.5 Refrigerators having two compartments, single compartment-temperature control
and a two position baffle

The procedureisthe same asthat of 8.7.4 and shdl be asfollows

a) pogtion theambient air temperature sensor in accordance with 8.7.2 (a)

b) With the baffle maintained in such a pogtion (i.e. either open or dosed) as will cause the
refrigerator to consume the least amount of energy, carry out seps (b) to (e) of 8.7.4

NOTE

Generally, if the refrigerator is to consume the least amount of energy and achieve the

appropriate temperatures in the frozen food and fresh-food compartments to enable the
energy consumption to be determined, the baffle will need to be left open.
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c) with the baffle maintained in the same pogdtion as in dep (b) above, cary out gepsf) to
(o)mwhichever are gppropriate, of 8.7.4

NOTE

The reason for maintaining the baffle in the same position as that specified in step (b), isto
obtain an energy consumption value that may be achieved in practice. That is, if the
refrigerator were tested with the baffle opened and then closed, the resultant energy
consumption for the refrigerator would be equivalent to the baffle being partially opened,
which is not possible for a two-position baffle. Therefore the energy consumption obtained
in such a test would be theoretical only and could not be attained in practice.

8.7.6 Refrigerators having two compartments and two compartment-temper ature controls

The number of readings required to obtain the energy consumption of a two compartmernt,
two- compartment-temperature controls refrigerator, is minimized by sdting the temperature
controls to warmest in order to ascertain whether the temperatures within each of the
compatments are lower than the reference temperaures. If they ae then the energy
consumption is determined from a plot of the compartment temperatures (see Figure 11 (a)).
If not, then one of the compartment-temperature contrals is left on warmest while the other is
adjusted 0 as to reduce the temperature in each of compartments to avaue lower than the
gopropriate reference temperature. If the temperatures within the compartments are reduced
to lower than ther appropriste reference temperaure, then the energy consumption is
determined from a plot of these compatment temperatures and the compatment
temperatures obtained when both controls were on warmest (see Figures 11 (b), and (). If
the temperature within each of the compartments is not or cannot be reduced sufficiently to
be lower than the reference temperatures, then both compartment-temperature controls are to
be adjused to reduce the compatment temperatures. In this ingance, the energy
consumption is determined using a plot of dl the compatment temperaures a the various
compartments —temperature control settings (see Figures 11 (d) and (e)).

The procedure specified in this paragraph applies generdly to refrigerators of Classes 2, 34,
and 5.

The procedure shdl be asfollows

a) pogtion theambient air temperature sensor in accordance with 8.7.2 (a)

b) st each of the compartment-temperature controls to the warmest setting.

c) cary out seps (b) and (c) of 8.7.2

d) Deeamine the average temperate within each of the compatments in accordance with
cdause8.2.5

e) Determine the energy consumption of the refrigerator a those particular temperature
control settingsin accordance with 8.7.1.

f) If the average temperature for each of the compartments, as obtained in step (d), is lower
than its respective reference temperature, the energy consumption for the appliance is as
obtained in step (€) above.
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If the average temperature for each of the compartments, as obtained in sep (d), is not
lower then its respective reference temperature, keeping one of the temperature controls
on the warmest stting, adjust the other temperature control to a sufficdently cold setting
0 that, if possble the resultant average temperature with in each of the compartments
would be lower than the respective reference temperature.

Repest seps (C) to (€) with the temperature controls set in accordance with step (g).

If the average temperature for each of the compartments as obtained in gep (h), is lower
than the respective reference temperaiure, determine the energy consumption per 24 h by
the appropriate method in accordance with 8.7.7.3

If the average temperature for each of the compartments, as obtained in sep (h), is not
lower than the respective reference temperature, reverse the temperature control settings
from those st in gep (Q).

Repeat steps (€) to (e) with the temperature controls set in accordance with step (j).

m) If the average temperature for each of the compartments, as obtained in gep (i) is lower

n)

0)
p)

q)

than the respective reference temperature, determine the energy consumption per 24h by
the gppropriate method in accordance with 8.7.7.3

If the average temperature for each of the compartments, as obtained in sep (1), is not
lower then the respective reference temperature, st eech of the compartment-
temperature controls to a auffidently cold sdting so tha the resultant average
temperature withn each of the compatments would be lower than the respective
reference temperaure.

Repest sep () to () with the temperature controls set in accordance with step (n)

Determine the energy consumption per 24 hour by the appropriste method in accordance
with 8.7.7.3

Determine the energy consumption per year by multiplying the energy consumption as
obtained in gep (f), (j), (M), or (p), whichever is gppropriate, by 365, and rounding off
the result to the nearest 10 kWh.
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FIGURE 11 — Determination of energy consumption of a refrigerator l3avlng two
compartments and two compartments —temperature controls (continued)
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8.7.7 Determination of rated energy consumption
NOTE

The graphical procedure specified in this clause can be formulated mathematically. The
resulting formulas can then be programmed on a computer in terms of algorithms. The
results could then be calculated and plotted graphically. The mathematical determination of
rated energy provides a rapid method for determining and presenting the results.

8.7.7.1 Refrigerators having a single compartment and a single compartment-temperature
control

Where a refrigeraior has a dngle compatment and a dngle compartment -temperature
contral, the energy consumption per 24 hour shdl be determined asfollows:

a) for each of the temperaure control settings specified in 8.7.3 (b), (f), and, if necessary,
(), plot on a linear graph the average temperature in the compartment, as determined in
8.7.3 (d), (9), ad in necessxry , (K), agang the energy consumption per 24 h, as
determinedin 8.7.3 (e), (g), and, if necessaxy, (1).

b) If the plots are such that
i) one of the paints is within the range specified in 8.7.3 and another point is in the
range oedified in 8.7.3 (f), draw a draight line joining the two points (see Fgures
9 (a) and ()); or
i) the points do not fdl within the gppropriate ranges specified in 8.7.3 (b) and (f) ,
draw acontinuous line, usudly acuve, by joining dl three points (sse Fg.9 ().

a) proect a line that represents the gppropriate reference temperaure of that particular
refrigerator, until it intersects, at point X, the line obtained in step (b).

NOTE
The appropriate reference temperatures are specified in Table4.

b) determine the energy consumption per 24 hour, a point X, from the energy consumption
scade on the graph.

8.7.7.2 Refrigerators having two compartments, a single compartment-temperature
control and, if provided, a two position baffle.

Where a refrigerator has two compartments, a single compartment-temperature control, and

if provided , a two pogtion baffle, the energy consumption per 24 hour shdl be determined
asfollows:
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on a linear-linear greph that plots the average temperature in the freshfood compartment
agang the average temperaure in the frozen-food compartment project two lines each of
which represents the respective reference  temperature, until  they intersect  (see
(Figure 10 (a)).

NOTE

1)

b)

f)

Table 4 specifies the reference temperatures for each class of refrigerator.

For ease of graphically determining the energy consumption per 24 hour, it is
recommended that the plot in the above step be in tandem with a plot of the energy
consumption against the average temperature in the frozen-food compartment, which is
required in step (b) (ii) below (see Figure 10).

For eech of the compartment-temperaiure control settings pecified in dauses 8.7.4 o
8.7.5, whichever is appropriate,, plot.

) the determined average temperature within eech compatment, on the grgph in

o Sep(@); ad . . .

i) the determined energy consumption , agand the average temperaure in the
frozen-food compartment on a separate linear-linear graph.

Join, by agraight line, each of the respective points plotted in step (D).

Determine the frozen-food compartment temperature (t;) where the plots in steps (@) and
(b) (i) intersect (see Figures 10 (a) and (b)).

Determine whether or not the points in step (b) (i) are such that one of the paints is within
the ranges specified in the 8.7.4 (b) and the other or another appoint is within the ranges
spedifiedin 8.7.4 (f)

If the points are such that the condition in gep (€) is—

) sdidfied, then usng the plot in gep (b) (i), determine the energy consumption per
24 hour at the temperature obtained in step (d); or

i) not stisfied, then join each of the points in sep (b) (i) by a continuous line
(usudly a curve), determine the new frozen — food compartment temperature (t')
where the curve ine intersects the plot in sep (@) and then, usng the plot in Sep
(b) (ii), determine the energy consumption per 24 hour & the new temperaure
(t') (see Figure 10 (c)).
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8.7.7.3 Refrigerators having two compartments and two compartment-temper ature controls

Where a refrigerator has two compartments and two compartment-temperature controls, the
energy consumption per 24 hour shdl be determined asfollows

a) on a linear-linear grgph that plots the average temperature in the fresh-food compartment
agang the average temperature in the frozenfood compartment, project two line's each
of which represents the respective reference temperature, until they intersect.

NOTE
See Notesin8.7.7.2 ()
b) For the compartment-temperature control settings as gpeafiedin 8.7.6 (b) plot -

) the average temperature within each compartment, as determined in 8.7.6 (d) on
the graphin sep (@) and

i) the energy consumed, as determined in 8.7.6 (e), agang the average temperature
in the frozen-food compartment on a separate linear-linear grgph.

c) If the plot in gep (b) (i) lies within the reference temperature boundaries (see Figure 11
(a)), the energy consumption is as determined in 8.7.6 (€)

NOTE

For a plot to lie within the reference temperature boundaries, the average temperature
within each of the compartments must be lower than their respective reference temperatures
(see Table 4)

d) If the plot in step (b) (i) does nat lie within the reference temperature boundaries, the, plot
on the grephs ins geps (b) () and (b) (i), the average temperaure for eech of the
compartments as determined in 8.7.6.(h) and if gppropriate 8.7.6 (1) when the temperature
controlsare st as gpecified in 8.7.6 (g) and if appropriate8.7.6 (K)

e) Joint, by agraight line, the plot in sep (b) to the plot or each of the plots, in step (d).

f) If the plots in geps (b)(i) and (€) ae such tha the appropriate line obtained in Sep (€)
intersects either of the reference temperaure lines obtaned in step (8), usng the plot in
gep (b) (i) and the average frozenfood temperature (ty) a which the lines intersect (see
Fgures 11 (b) and (C)), determine the energy consumption of the gppliance at that
temperature.

g If nather of the plots in sep (d) lie within the reference temperature boundaries, then plat
on the grgphs in seps (b) () and (b) (i) the average temperature for each of the
compartments as determined in paragraph 8.7.6 (0), when the temperature controls are st
aspedifiedin 8.7.6 ().
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determine the minimum energy consumption as follows:

join, by draight lines, the plots in gep (e) to the plots obtained in gep (g) to form
two quadrilaterals (see Figures 11 (d) and (g)).

Proect a line (eg. Wi/WrR, which will result in the grestes accuracy for
determining energy  consumptior) form one of the four corners (eg. Wp//Wrg) of
the quadrilaterd to pass through the intersection of the reference temperature
projections indep (@) (i.e point B), and intersect the gppropriate dde of the
Quedrilaterd (e.g. a point R).

Project point R obtained in (ii) aove, (a condant average temperaiure in the
frozenfood compartment) to intersect (at point S) the corresponding Sde of the
resultant quedrilaterd obtained on the energy consumption graph.

iv. From the energy consumption scde ascartan the energy consumption of the
refrigerator a point X, which is a the intersection of a line projected through
poit S and the order (W'yW'R) on the energy consumption graph, which
corresponds to the corner chosen in (jii) above, and a line correspording to the
reference temperature of the frozenfood compartment.

NOTE
1) An example of unacceptable accuracy would be if corner G=/Cr in Figure 11 (e) was

2)

chosen to make the initial projection through point B to intersect side WE/C/lr/\WE/Mk at
point Y. When point Y is projected onto the corresponding side W e/CY/g/WHe/W g, which
Is substantially vertical, the point of intersection is indeterminate because it could lie
anywhere along side W/CYr/MA=/MAR. Accordingly, in order to determine the energy
consumption of a refrigerator with the greatest accuracy, the corner of the quadrilateral

which is to be chosen for projecting a line through it and point B, and a all other

subsequent projections within the quadrilaterals, as well as the sides of the quadrilateral
to which projections are made, should be such that these are minimal degrees relative to
the horizontal axis.

The energy consumption value determined by the method specified above, results in the
minimum energy consumption value for the refrigerator. Toillustrate, if points T and P,
which intersect the quadrilateral in Figure 11 (d), are projected to intersect the
corresponding sides of the energy consumption quadrilateral, at points U and W
respectively, the energy consumption value at these points will be substantially greater
than that determined by the method specified above.
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SECTION 2 - DETERMINATION OF STAR RATINGS
AND ENERGY EFFICIENCY LABEL

1 DETRMINATION OF STAR RATINGS

1.1  Calculation of efficiency ratings

The dfidency rding dhdl be deived from the folowing formula and the results rounded off
to three decimd places.

Where, V1 = Vi X Ks + Ve X K

Vi = Volume of frozen food sorage compartment in litres

Ve = Vdumeof fresh food storage compartment in litres

EC = Energy consumption in kWh/year

Ki = 32-T;, T¢ = Temperaure of the frozen food sorage compartment in CIC
Ke = 32-T; T =Temperature of the fresh food storage compartment in CIC

1.2  Deermination of Sar rating

TABLE 1— Star ratingsfor class1 and class2 refrigerators

Energy rating class

Number of gars

E [ 0.090

*kkk*x

0.090 <E [0 0.108

*kk%k

0108 <E. U 0.138

*k*

0.138 <E U 0.156

**

0.156 <E [ 0.174

*

TABLE 2— Star ratingsfor class3refrigerators

0174 <k

No darts

Energy rating class

Number of gars

E U 0.075

*kkk*%k

0.075 <E.[J0.090

*kk*%k

0.090 <E.00.115

***

0.115 <E.[00.130

**

0.130 <E.[J0.145

*

0145 <Ee

No darts
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TABLE 3— Star ratingsfor class4 and class 5 refrigerators of capacity lessthan 500 |

Energy rating class

Number of gars

E [ 0.060

kkkk%x

0.060 <E. 0J0.072

*kk*k

0.072 <E. 0J0.092

* k%

0.092 <E 0.104

**

0.104 <E J0.116

*

0.116 <E

No darts

TABLE 4— Star ratingsfor class4 and class5 refrigerators of capacity greater than 500 |

Energy rating class

Number of gars

E [ 0.045
0.045 < E0J0.054

*kkk%x

*kk*k

0.054 <E.[00.069

***

0.069 <E 1 0.078

**

0.078 <E L1 0.087

*

0.087 <Ee

No darts

Where E isthe Energy Rating of the refrigerator under test.

NOTE:

1. Table 1 Table 2 Table 3and Table 4 have been established assuming average energy
rating (Eav) valuesfor different classes as follows

TABLE 5 — Average energy ratings (Eay) for different classes of refrigerators

Class Average energy rating
land? 012
3 0.10
4 and 5 lessthan 500 | capacity 0.08
4 and 5 greater than 500 | capacity 0.06

2. The average Energy Rating for each class of refrigerator need to be determined after

testing samples of refrigerators available in the market. After determination of average
energy rating for each class, the tables may need revision.
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2. LABELLING

21  The energy consumption labe shdl be a sicker and affixed to the front portion of the
refrigerator, so0 thet the labd is prominent and dearly visble The labd dhdl digolay the

aoproved dar rating for the modd of the refrigerator. The format of the labd shdl be as
givenin Fgure 1.

% | X

* RGY RAT
b Y‘)M'ammzrz STARS ING
@ Sri Lanka Standards Institution

has permitted the use of this label on this
Comme e eeeeaens refrigerator model ............

d of ### litres as per SLS 1250.
\ More stars means more energy efficient /

d

FIGURE 1- Format for the energy efficiency-rating label

a) Number of gars gppearing on the curved band depends on the energy rating determined
as per 1.2. The more Sars means more energy efficient.

b) Number of gars (in words) permitted for the model

c) Brand name and modd number of the refrigerator, refrigerator-freezer and freezer shdl
be printed in the space provided

d) Voume of the refrigerator in litres
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2.2  Sample energy rating labd is given in Fgure 2 for information only and the colours
of the labd shdl be the falowing colours as specified by the Munsdl Book of

Colour (2.5.R10 RP matte collection).  Ydlow : Hue 10 Y, Vdue/lChroma 9/10
Green: Hue25G VdueChroma5/10

NERCY RAT7y
€Y THREE STARS 'C
Sri Lanka Standards Institution .
has permitted the use of this label on this
......... ..... refrigerator model ...cceeens
of ### litres as per SLS 1250.

. More stars means more energy efficient/

FIGURE 2 —Sample of printed energy rating label

2.3  Dimensonsof thelabd shdl beasgivenin Fgure3.

228 228 22.8 22.8 22.8

66

R9;

|
N A4

I
, Dimensions in millimefres
1

FIGURE 3 - Dimensions of the labd
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24  Chaacter 9ze (height) of thelabd shdl be asgivenin Fgure4.
Height : S.4mm

x

THREE STARS
Sri Lanka Standards Institution

has permitted the use of this label on this
.............. refrigerator model

of ### litres as per SLS 1250.
N More stars means morc energy efﬁcientj

/l' .
/* SNERCY RAT o~

™~

------------

Height . &.2mm
Height : 3.2mm

Height : 3.0mm

FIGURE 4- Print type and the character size of thelabe

3 REPORTING RESULTSOF THE MEASUREMENT

The following items sh| be described in the test report:

a) Nameand identification number of therefrigerator and class

Brand

Mode

Make
Manufacturer
Vender

Class

| dentification No
Remarks
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b) Measurement results

1) Pull down

Time taken | Average temperdure | Average temperaure | Compliance
(hre) of fresh food | of frozen food
compartment (°C) compartment (°C)

yes | no

i) Temperature performance

Ambient Average temperature | Warmest  temperature | Compliance
temperature | of fresh food | of any freezer test
C) compartment (°C) package (°C)

16 yes | no
32

iil) Water vapour condensation

Observation Compliance
F ID  |[R  [ni yes | no

iv) Volume of fresh food and frozen food compartments

Volume of fresh food | Vdume of frozen food
compartment () compartment (nT)

v) Total energy consumption

| Tota Energy Consumption (kWh) |

c) Other item for information reference
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APPENDIX A
LOCATION OF FREEZER TEST PACKAGES

A.1  This Appendix describes the loading plan for the location of freezer test packages for
testing the operation of the freezing function of nay refrigerator of Classes 3,4, 5, 6 and 7.

Some of the packages ae messurement packages (termed M packs) incorporating
thermocouples and spedific locations are set down for them. The remander ae filler
packages, whose function is to provide therma balast and fill up pace.

The tes packages are brought to a temperature gpproximady equa to the dasdfication
temperature of the compartment before loading.

A.2 Arrangement (SeeFigureA.l)

On each haorizontd surface intended for sorage, the largest possble number of stacks of test
packages having a base of 100 mm x 200 mm is made using 1 kg packages (50 mm x 100
mm X 20 mm) lad fla. When an M pack (500 g and 50 mm x 200 mm x 100 mm) has to be
placed in agtack, it isdso placed flat, Sde by sde with another 500 g package.

The loading may, If necessary, be completed by stacks having a base of 100 mm x 100 mm
made with 500 g packages lad fla, and then findly by stacks having a base of 50 mm x 100
mm with 125 g packages d<o lad flat.

Four 125 g packages may be replaced by one 500 g package placed verticdly.

A.3. Top clearance.

The verticd clearance between the upper edge of the highest package and the load limit, the
shdf or the horizontal surface Stuated immediately aboveis not gregter than 25 mm.

If it is gregter than 25 mm, another package is introduced, provided that there is no physcd
contact between the highest package and shdf or the horizontd surface Stuated immediately
above.

For a top-opening cabingt without load limit line, a verticd dearance gregter than 10 mm but
less than 35 mm is provided between the upper edge of the highest package and the inner
surface of thelid.

In order to comply with these requirements, 125 g packages (25 mm x 50 mm x 100 mm)
lad fla may be introduced in or immediately above, as appropriate, the middle of any stack.

50



S.S1230:2003

A.4  Surfacecontact

Stacks of packages are not in direct contact with any surfaces other than the horizontd
loading surfaces The nomind cdlearance from vertical surfacesis 155 mm.

AS5.  Air passages

Free ar gpaces of 15 mm minimum (cdculated from the nomind dimengons of the tes
packages), asfar as possble equd, are left between adjacent stacks of test packages.

The use of gpacers to maintain free air spaces between gtacks of test packages is permissble
provided that the spacers are of the smdlest possble cross-section and of the lowest possble
thermd conductivity and are placed in such a way that they do not ggnificantly interfere with
normd ar dreulation.

A.6. lcedorage

If a subdivison is provided spedficdly for meking and doring ice and is not removable
without the use of tools the icetrays shdl be filled with weter, the contents frozen and placed
in pogtion before the compartment is loaded with test packeges, otherwise the icetrays and
the subdivisons shdl be removed and the whole compartment loaded with packages

A.7  Measurement packages

M packs are placed where prescribed in Figure AL

A.8 Door storage

Door shdves and compartments are loaded with as many packages as possible. Packages are
placed in such postions that the free air spaces between the packages and the inner surface of
the door and between the packages and the retaner are equd. For door shdves and

compartments the packages may, if necessary, be placed on end. However, 125 g packages
only be placed flat and shdl not be used as verticad wedges.
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APPENDIX B
DETERMINATION OF CABINET AIR TEMPERATURES
B.1  Location of measurement points.
Nomind locations for temperature sensors for the measurement of ar temperatures in fresh

food compatments are shown in Fgure B.1. All locaions are midway between front and
rear of the compartment; locations directly beow eveporators are on the verticd centrdine of

the evaporator. Locations for frozen food compatments are the same as those given for
freezer test packagesin Appendix A.

Locations for temperature measurement, evaporators, and crispers are shown thus

te: freshfood compartment messurement point
t; : frozen-food compartment measurement point

Evaporator
Crisper
B.2. Averaging
B.2.1 Temperatureat a point
The average temperaure a a typica temperature meesurement point shal be determined

from the following eguation :
Tg Max + ty min

Where ty max and & min are the highest and lowest temperatures recorded at point & during
acomplete operating cyde.

The average ar temperaure & other points in a compatment is delermined in a Imilar
manner.

B.2.2 Compartment temperature

The average ar temperaiure for a compartment shdl be the average of the determinations at
al measurement points within the compartment determined form the following equation.

Where ty etc are determined asin B.2.2, and n isthe number of measurement points.
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SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and

administrative control is vested in a Council appointed in accordance with the provisions of

the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSI.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special

interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17, Victoria Place, Elvitigala Mawatha,
Colombo 08.
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SLS CERTIFICATION MARK

The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars thhe terms and conditions cyrthe permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, Elvitigala Mawatha, Colombo 08.

Printed at SLSI (Printing Unit)
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