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X. IRTRODUCTIONX

The domands made by the medera times om the homemaker
is se great theat she never finds the twenty feur hours a day
suffieient te discharge her respensibilities that of a heme-
maker, mother, teasher, nurse and secial wverker. Niekell and
Dexsey (1967) ssress the faot that as human meeds and desires
change with pregress threugh time, nev toels, nev substances
and mew sourses of power are discovered amd ¢rested amd mev me-
thods are devised. Aecordimgly, Agan (1970) recommends erga-
ganisation of officient werk areas amd methed eof p‘rtor-tng
work, effective use of body and musecles and use of good labour
saving devices te aschieve efficiency, Of these, labeur saving
devises have saraed paramount impertamnce these days aad have
become & necessity rather than a luxury (Adams, 1963). Jesliam
and Tayler (1955) define labour saving device as a deviee used
in simplifying work, Aecerding te the Encyslepsedia, it is @
scheme Or somtravance vhich is used for soms pusrpese or ether.
There are many types ef labour wavimg devices, both large amd
small, elestric and mem electrie, mov en the market. Aocsordisg



%o Gress and Cramdall (1967) she labour savimg deviees used
for feod preparatiean emsble cme te produce, prepare amd eom~
serve feod and save time and human emergy. One such devies
is the ice comtaimer whish 18 meant for keeping ice in ite

form feor a good deal eof time.

India being a hot sountry, ehilled items such as iee-
eream, jelly amd sherbes are welcomed by both ysumg and eld
alike. Some of the ehilled items sueh as ice-eresm contains
sexrtain essential mutrients as it is made up of eresm, milk,
sugar and nuts (Leom, 1959). Bus the Iadian eeemomic System
does mot permit evem mamy of the middle elass families te
possess & refrigerater te emjeoy shilled dishes vhemnever they

like.

Ice comtaimer might help the family te keep the commer~
eial chilled products purchased ceol for at least a fev hours
in their own homes when need arises. Evean if ether devices
are used for preparasiea, Af the iee container serves the
purpese of keepimg the gquality, fer the time desiraed by the

homemaker, it will surely be & beom te her.

The display within the shops reveals the mumerous

shapes, Sypes and Wands available ian ice containers and the



homemaker who wishes te purehass 4¢, is greatly soamfused
no$ kmowing the best quality. Hence, this study has been
undertaken o evaluate the officiency of selecsted ice een-
tainers by studying the duratiem for which iee ssm be re-
tained in thems The imvestigater hopes thast the results of
this study will help the homemakers imn making wise deeisions
regarding thely purchase of 1ee containdrs and slse the

manufaetures in evaluating and medifying their standarxds.



IX. REVIEVW OF LITERATURE

The literature pertaiming to the "Study om Seleeted
Ice Containers” are reviewed amd discussed under the follewing

headings:

A, Importamce of equipment im the home

B. PFectors to be censidered im selecting
equipments

Ce Storage equipments fer ohilled items

De Factors affecting echilimess

and E. Kistery eof preservatioea eof iese.
A rtance of E ent the [}

Zmong the various activities which keep the world
going, homemaking is of prime importamce (Gilbreth ot al,
1960). The homemaker whe rules the home requires adequate
agsistance to maintain the home happy, healthy and emgoymble
sinece oaly such envirommeat is cenducive for the preper phy-
sical, mental and emotional growth and develepment of indi-
vidual members (Devadas, 1959). Memon (1969) epimes that
making of a happy and healthy heme and rumnimg it efficieantly

is impértant te the mational 1life.



Due te the hotorogcé?un tasks im the home, the home-~
maker may have teo move te and fre im the differeat work areas
in the house te perferm the tasks of immediate meed. Hence
Devadas (1939) and Rusk et sl (1961), peint eut that eme ef
the respomsibilities of the homemaker is te plam household
vork im such a manmner as te save time, energy amd memey. If
essential fasilities are not available, fatigue which is a
health hasard will result (Menom, 1969; Perkims et al, 1945),
The varieties of household equipment available to the family
facilitate easy performance ef household tasks, 8Bumdari and
Kamalanathan (1968) and Puri and Rajagopal (1968) stress the
need to use time and labour saving equipment te help in saving
part of the time and emergy speat im the kitchens Te Justin
and Pust (1956), equipment make the house ¢onvemient and eem-
fersable, fasilitate the werk te be dome there amd many times
add te i85 sharm amd beauty. They provide the hememaker with
sufficient leisure hours %o devote te childrea and eutsids
seeial sad wage earmimng setivities which the medera times
demand. Adams (1963) declares that use of time and energy
saving appliances would well be & part eof & ‘great plan! te
make pessible the energy of womenr imte busimess im evervhelm-
ing humbers. Mereover, homest paid hslpers are rare these

days (Das, 1973) and this tread requires equippimg the home



te the exteat possible te de the howsevork with esas®. In
this centext the sayiag "Equipment does the werk amd hands
got the eredit® 4is quite gemuine, Te sum up, good werking

equipment 18 essential to secure leicure time, comfers amd

effieiency,
B, Fasters te be Considered im Selectimg Egquipment:

Justia and Rust (1936) opine that the selection of
equipment deperds mostly om personal cheice, However, there
are several facters vhickh imfiuence the cholce of am oquipment,
According te Pewt gt 2l (1970) the most importamt aspect te be
sonsidered 1is 41488 cost, Other important facters are health
and eonsequenily the energy of the homemaker and attitudes eof
the family wembors. The size and need of the family and age
of the children alse play am impertant part iz reaching a de-
eision (Johnstom, 1965). After ovaluatimg the abeve cenditions,
4f decision is reached to buy, other fagtors must be examimed
4f the purchase 18 te give lasting satisfactien, These fasters

accoxrding te Pest and Thye (1965) are:

t. Reldability of mamufasturer and dealer
R, Rvailabilisy of servising
3. Constructien eof appliance -~ its appearance, designs,

eolour, trim and size, materials used, convenience
features and special features



k. Guarantes, operation direction amd specificatien
sheeots

%5¢ Cost - initial, imstallatien, operating and
serviecing. '

The initial cost of the equipment is affected by
& Type of rav meterials used

be mode of transportation amd the Aiataneo from
seurece to sompany leomntien

c. nenufacturing proeess applied snd the number
of models

d., labour bemefits previded

e, type of desigan follewed

£+ Tesearch verk undertaken

8. gusrantee and replacements previded

and h, competitions,

C. Storage Equipments for Chilled Items:

Sood storage equipmeants are essential to aveid spoilage
vwhich renders foods unsttrastive, uastable and unvholesome,
The spoiled feods are unfit for human constmptiion amd are im-
Jurieus te health (Salle, 1961). The type of spiilage for a
particulay food item depends on the compositien, structure
and type sf food and cedition of storage. If properly stored,
they can last for several days, weeks or menths, Careful
storage will help to retainm their appearamce, flaveur amd

gomeral gquality (Parker, 1934),



Aseerding te the Ameriean Home Economies Assosciatien
(1959), the sterage equipments for the chilled ftems imclude
refrigeratoy and freeser among the electrieal equipments,

The Encyclopaedia Britaniea (1968) amd The Dictiomary ef
International Peod and Ceokery Items (1967) ecomsider 1ee pail,
iee safe, lee-less refrigerater, icokhclt, 1ee bex and 1ee

container useful fer presarving ehilled ftems.

1+ Ice pails

The Comncise Heusehold Emcyvliepsedia states that iee
pail is & siumple ferm of winme cooler., Ian the shape of a pail,
it was made im silver and sheffield plate as well as in the
cheaper metals., After a time, pleces were desorated, ermament
taking the form eof reeding, usually areumd the body about a
third ef the way from the tep. The best specimen”s were made

in the 18th and the early part of the 19th eemtury.

2, Ics safes

Ice safe is a devise im which umceeked fwods may be
stered safely for several days im an ice hox with abeut § CWT.
of de¢e. It consists of an cuter case enslesing a simc bdbox,
the spaee between them being pasked with 4lag woel, saw duss
or some other material, vhich 1s & good mom-gsenducter of heat

(The Concise Housshold Emeyelopaedia).



3¢ Ice-less refrigerator,

An ice-less rofri;urator-vhich is based on the primcipide
of cooling by evaporation is a useful cemvenienmnce fer home
(1958). This will keep meat, fruits and vegetables coel amnd
extend the period fer keeping milk and butter, It alse keeps
insects avay frem food. Feods ceoked omce feor the whele day
eamnot remain fresh and whelesome in a wvarm climate. An ice-
less refrigerator helps te keep such food fresher for a long

period.
b Ico chests

Walde (1967) explsine aa ice chest as a device usiag

blecks of 1iade.

5 Joa boxt

Craig (1936) amd Waldo (1957) cemsider am ice bex as
am 1llui?.‘ sabinét for the safe storage of perishable foods,
A well-made i1ce box properly supplied with iee will maintain
temperature of 50°F eor lewer, sufficieat te keep most feeds
frem speiling. An ice bex also prevexnts dehydratien by
maintaining adequate humidity as well as celdmess inside the

eabinet.
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The standazd 1¢e bex 1s devided imto twe er more
compartments, ome holding the ice and the others the feod,
The iee is plased either above or im the upper pertien of the
feod sompartments., If a standard temperature is te be main-
tained, air must eirculate freely between all compartments,
therefere rasks rather thaa solid shelves are used. A draim-
ing deviee alse keeps the melting 1¢e water out of the rest
of the sabimnet. The iee box does mot manufageture 1¢ej house-
hold meeds are filled by chipping from the large bleek in the

dee eompartment.

The coolest sectien vhich 1is nmearest to the iee come
partment, should he used for e¢asily perishable feeds such as
milkes Hot foods should be ceeled befere being stered. The
ice bex has been largely supplemeanted recently by the electrie

refrigerator,

6. Refrigerator:

Bllacest (1957) states that the refrigerater ef the
19th eentury was simply & lidless box eomtaiming a lump of
dce, but Ash's patent of the 1890's had a clesed top with the
deo contained im a hopper. As the 1ce melted, the water
passed under the bottem ef the food comtaimer amnd was filtered
through charcocal imte & pam. It was elaimed that the iee

water was thea fit te drimk,
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Valley (1958) and Ehreamkrans and Imman (1958) regard
that mechanical refrigeraters are designed primarily fer the
storage of food and the freesing of small quantities of dee
cubes. However, mest refrigerators im private homes and mmmy
that eperate en the sommor curreat of the gas supply of am
dpartment heuse are equipped with a2 switeh that will reduce
the temperature Sempeorarily te a degree that will permit the
freesing of desserts in the trays from which the ise subes

have been removed.

The Comncise Household Encyvlopaedia states that the
mechaniesl and eother deviees for reducing the temperature of
the air inmn an emclosed space are kmowa as refrigeraters,
Refrigeration depends upen the differemnce at a given pressure
between the beiling poimt of certain velatile fluids., The
process is also depeadent upom the lav that whea the pressure
applied to 2 liquid is raised, the beiling peimnt is alse raised.
In oxder to freese water, it must be expesed te a Semperature
lower tham J2°F, and in order te ebtain this lower temperature,
the water must be brought im comtact vwith a medium whieh hag
a lovwer beiling peint tham water. Te make the process coa~-
timuous and autematic, the refrigerator must So caused te

yield up the heat extracted amd them be made available fer
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further use. Teday, ve have refrigerators of many brands

in different simes.

7. Freeser;

Freezer is soanvemient for the small family which does
mot own a refrigerator (193%56). The ice-cream prepared in a
freeser rosembles the preduct of a mechanical refrigerater
and the same recips may be used for beth types eof freexing.
Sherbet may be frosem and stored im the freezer if the texture
is not objectionszble, A freeser may be a spparate applianee
or it may be combined with refrigerator (Yam Zamnte, 1965).
In standard freesers, tvo differemt eabimet designs im a
variety of sizes are available -~ chest type with tep 1lid or.
1ids and the upright medel with the fromt epemimg doer
(Peet and Thye, 1965).

8. Jce container:

Ice contaimers are simple imsulated coemtaimers with
tight rfitting lids te keep chilled items, They are made of

different materials such as plastic and thermecel
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D. Jactors Affect Chillmesg:s

In scientifie lamngusge, the cendition eof & body with
regard to 41ts hotmess or celdmess is called its temperature
(Jeshi, 1954). Xt is a conditiom er state of the body whiech
determines the direction of the flew of heat. Temperature
refers te the degree of hotness of a body (Krishnamoorshy,
1967)s Chillmess is referred te as the ice point, that is
0® in the thermometer whiech is alse salled aw the eand peint,
There are sertain fasiers vhiech offeet chilluness. They are
heat, humidity, vaeuum pressure amnd compositiom ef the storage

atmosphere.

1. Heat:

Heat is & form of energy vhich causes the rise in
temperature of & body. The effest of the rise of temperature
of a body is marked by differeat ¢hanges such &s change of
state and change of sise (Jeshi, 193k; and Sears, 1957).

Heat always passes from & warmer to a seeler body. This pro-
cess happons through ene of the three wvays - radiation, eon-
duetion, and eonvectien (Damiel, 1956). Siace the room air
ia which the refrigerator is lecated may be at least 30-hoey
warmer tham the air imside a centainer, heat 1is conducted
through the walls to the coeler area:. The larger the heat

gradient betveem ocutside and imside, the greater the tendenmsy



1h

for heat te pass from ome section te the other (Pace, 1960).
The temperature of am erdinary iee box varies from A.h° %o
12.8%C (hO=53°F) depending wpon the amount of 1¢e, the rate

of meliing, and the kind of iee box (Frasier, 19%8).

2. Humi i tyi

Humidity 48 mothing more mor less tham the meisture
sontent of the air, Te & certain extent, it is tied in with
the temperature of the air (1961). The atmospherie water
centent 1is expressed iam any of the several measures espesially,
relative mmidity, abselute humidity, humidity mixing ratie
and spesific humidisy. Relative humidity is the ragie in
pereentaze of the moisture actuslly im the air to the meisture
if weuld hold, if it were saturated at the same temperature
and pressuré. It is a useful index of dryness or dampness
for determining evapergtion or abserption ef moisture.
Absoluse humidity is the weight of wvater (Xrishnamoorthy,
1967).

The eptimum relative humidity of the atmosphere ina
ehilling sterage varies with the food steres and with enviroa-
mental fastors such as temperature, sompositions eof atmosphere
and ray tratmeatse Teo low a relative humidity results inm
l1ess of mdsture and hence of weight, Changes im humidity as
well as in temperature, may cause sweating er preécipiHatien

of mositure (Frasier, 1938).
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3¢ Compoesition of storage atmosphere:

It is a very esseatial factor but mo attempt is made

to comtrol the compesition of the atmopphere (Fraszier, 1958),

bo Yacuum pressurei

A vacuum is a cenditien where the pressure im a
system is reduced from atmospheriec pressure, If atmospherie
pressure is mormally 14,7 Ibs, per square im the surface of
the earth, a decrease in this pressure by eme poumd weuld
create a partial vacuume Twe imches of vacuum equals approxie
mately ome poumd of pressuree From a physical stamnd peiant,
a vacuum is of value in holdimg the clesures of glaas jars,

reducing the pressure im cemtaimers (Hemdelsom, 1958),

5+ Mopstures

Frasier (1958) states that the comtrol of moisture is
oeften a serious problemes Warm air carzies much mere wvatexr
vapour tham celd air, If the smeumt of moisture is greater
im the air, the pressure will be great, The imcrease in
pressure will affect the room temperature (Varadhachari amd

Thangarajan, 1969).

E. History of Preservation of Ices

In earlier years, ice was the eanly chilled item whieh

people kmew and they umdersteod that ice ceuld be preserved

N
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fer uo-*t:l-e by keeping in sav dust, A mention is made in
A to T of Refrigeratiem (1961) that from Bostom, ice was
carried te West Imndia by cevering it with saw dust in ships

for i%s medical wvalue in curing yellow fever.

Thousand years laSer, Chinese learned that ise eould
keep drimnks cold amnd more Sasty im hot weather, During
wiater, they ocut 16e and packed im straw and chaff te eell

duriang summer menths,

Ia early Greek and Roman days, slaves wers engaged im
bringing smow down from mountsin teps. They stored iee im
huge some shaped pits whiokh were limed by strawv and leafy
branches prumed from tyees. A thatvhed roef was built te
proteet if from sun's rays., Am epening was left im the side

of the pit te remove it as and when meed arose.

The Emperor Nere buill huge e¢ellars im tho Alps te
stere wiater snows for summer use (Waldo, 1967). A Scottish
surgeon ¥illiem Cullea made the first known researches into
the manufasture of ie e im 17535. Am Americam, Jehn Gerrie
patented the first American practical method for making iee
in 1851 and in 1860, a French man Ferdimard Care obtained a
United States patent for an 1¢e making machine using ammonia
ap its freezing agent, Ice plants were them built im the
sm@llest towms and home delivery of ice was commom until the

odvent of electrie amd gas refrigeraters,



IXX. EXPERIMENTAL PROCEDURE

The experimensal presedure fer the study of selected
"co comtaimers eomp rised of the fellowing steps:

As Household survey

B. Shopping survey

and €. Judging the efficiemcy of the selected
1¢e econtainers.,

A+ Housshold Surveys
The household survey consisted of the steps givea

below)

1« B8Selection of the houses

2, Belection of the method of study
3. PFraming tha’iOh.dulo

4. Conductimg the study

and 5. Presentation of data.

)) sSelection of the houses:
Houses which pessessed ise cemtainers aloas were
coensidored fer the study from Ceimbatore eity. Thus twenty

five houses were selected.
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2) Selee of the me of o

Iaterviev method aecording te Devadas (1969) is a
systematic methed by vhiech 2 persen enters more or less imm-
gimatively into the immner life of a comparative stranger.
Moreover, information cellected by this method will mot be
vague and clarificatiom of doubts are possible simoe data are
collected inm person., Hence, interviev method was selected

for the preseat study,

3) Framiug the schedules

Simnecoe the purpese of the househeld survey was te
understand from the homemakers the details regarding the eon-
tainers such as brand, size, capacity, cest and advantages and
preblems Tealised in using them, am imterview schedule vhieh
would draw there imformations was carefully prepared. To
aveid imcorrect expressions and ambiguity, the schedule was
pretested as suggested by Gee (1950). The pretesting dene
helped to modify the schedule amd the schedule thus finalised

1s giver im Appendix J.

4) Conductina the study:

The homemakers were comtacted during their leisure.
Rappert was firsi eatablished to achieve himemakers' comfi-

dence (Festiager et al, 1953). The purpose of the study
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wvas then explaimed after whieh informations as per the

schedule were gathered one by ome and recorded.

5) Presemtation of data®

The data sdtained through the househeld survey were

sonsoliduted and the findings are presented as givem belews

s) Family backgrousd:

of the 35 families selected, only Sen belonged te
Joint families, which indicates the modera tremd of moving

avay from the Joimt family system.

All the families reeeived a momthly imcome of above
R8.600/~s Eleven families received a monthly inceme between
R$.601/~ and Re.W00/- while the others received an income
between Rs.1001/- and Rs¢1300/-s, Beven of the head of the
families vere lectureyr, six were engineers, four were
docters and the others were eoither bankers or othexr business

people.

») preparesion and use of chilled items by the families:

Among the 23 families surgeyed, Sen imcluded ehilled
items in their meau ceeasienally, nine daily and six wveekly
omc®es The nime families which imcluded the chilled dishes

daily pessessod refrigerators. The other families whioh
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eceasionally imcluded such dishes always bought these from

outside but presexved ia Lece comtainers,

Twenty tve familiee reported that the ice centainers
they possessed helped to meintain the ecoensistency, form and
soolness of iee for mere than six hours, Three families were
disappeinted with their iece centainers simse these ceuld re-
tain the qualities ealy feor two te five hourss The home~
makers rumarked that they cruld net preserve either fee-cream

or Jjelly for even Swe hours.

e) Cest brand smd ecapacity of the ice contaimers:

It is noted that the homemakers pessessed ssven
different types of ice eomtainmers. Pive femilies possessed
Brite. The other brandes feund wvere Leo, Kagle, Acms, Igloo,

and Star. Onaly ens family possessed Sum bramd,

Table I presemts the brand, cost and eapacity of the

ice containers pessessed by the selected families.
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TABLE IX

BRAND, COST AND CAPACITY OF THE ICE CONTAINERS POSSESSED
BY THE HCMEMAKERS

Cest Capaecity
Brand Sise available (Rs.) (m1.)
Brite Three
(Small, Medium, Big) 20 - 52 700 = 2000
Lee Twe
(Medium, Small) 28 o k8 700 - 1300
Iglee Ome
(Medium) 7 2500
Acme Twe
(Medium, Big) 28 - b7 2000 - 3015
Sun Tve
(Medium, Big) 25 - 635 800 - 1800
Eagle Twe
(Medium, Big) 22 - &7 1800 - 2200
Star Twe
(Small, Medium) 18 - 38 500 - 1306

'Brite' was available im all the three sises - small,
medium and big. The ether ice comtaimers were available with
the homemakers in two differemt sises excepting Iglee availa-

ble in ene sise enly.

The mimimum cest of the ice comtaimers ranged from

Rs.18 te 28 whereas it ramged from Rs,38 te 635 for the largest



sise avaldlable in the partieular brand. IXgilee alone costed

rupees seven for the availadle sise.

The eapaeity varied depemdimg upon the sise.
d) Materials used im eomstructionm:

The materials used for the exterior and imSerior of
twenty ice eontainers wvere plastic. Three were of thermocoll
while twve were of chromium with glass ia the imterier., All
the 100 containers had smeeth finish, They were moa serresive,

leak proof and rust preef.

o) Ad ages and problems im using:

As for the advantages, all the 23 homemakers reported
that since they were light weight and pertable, could be used
for pienics and also feor bringing chilled items such as ice-
eream from outside. Majority ef the homemzkers felt that ise
eould be stored without much less fer more tham six hours and

hence could be used in emergency.

Vith regard te preblems, 12 homemakers complaimed of
unsuitability te keep ice-oream, jelly and such items simece
these de mot keep their ferm and consistency, while five

Romemakers regarded Arritating odour as a preblem.
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Two homemakers who had ice contaimers made of glass were

bothered abeut the breakage problem.

f) Special features:

In tem families, the ice comtaimers were provided with
handle. They were Leo, Brite, Star aand Sumn. Im four families,
they ebtained wooden sppems and also aluminium cups aleng with
the cemtainers. The brands which provided these wvere Lee and

Star.

B. Sho sSurvey!

The same steps a8 im the case of househeld survey were

folleved for shoppimg survey.

Nine shops whare ice comtaimners were seld in Coimbatere

eity were selected.

Interviev method was fellewed owing to i8s several
advantages. The imformatiens from the sheps were gathered
under the following headings: size, shape, capacity, cess,
materials used in constructien, special features and brand.

Appendix IX presents the schedule used for sheppimg survey.

The informations gathered were cemsolidatid and are

proseated as given below:s
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The nine shops surveyed by the imvestigater im
Ceimbatore city revealed the availability of iece comtainmers
in Leeo, Bagle, Brite, Igleo, Acme, Sum, Star, Taj, Jay,
Hindustan, KSN and Hommeriaster Brands. Thege were available
in three sises - smull, medium and big. Their cest ranged
betweea Rs.7 and Rs.198.

Different shapes such as round, oval and square were

available.

The materials used for comstration were aluminium,
plastio, chremium, thermocel. amnd irem. The shopkeepers

assured that Brite and Lee were the mestly demanded brands,

Ce Judging the Efficiemey of the Selected Ice Comtainers:

The procedure for Judging the efficiemecy of the selected
Conoidld
ise comtainers of the following steps:
1) Seleetien of 10¢ containers

2) Comdueting experiments with ice cemtaimers

and 3) Evaluating the pheysical features of the
selected i1ce cemtainers.
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1) esction of ice comtaimer

For the experiment, five types of iee containers were
selectiid based omn the avajilability ia the market. 7The five
types selescted were, ‘Brite!, 'Leo', 'Iglee', 'Bagle! and
tAvmet, vhich had almost the same capasity. Their espaeity
ranged botween 1200 and 2000 ml. Pigure (1) presents the

iee centainers selected for the study.

Brite (A) vhich is made ef plastic has a capacity of
2000 ml:. The vasuum between the outer and immer surfases
serves as imsulation. This costs Rs.52/-. Leo (B) is alse
made of plastie and eimilar in censtruetion te that ef Brite.
Its capacity is 1200 ml. and the cost is Rs.b8/-, Igleo (C)
vhich is very ecomomieal, cests omly Rs.7/- and 48 made of
thermooek.,. Unlike Brite and Leo, the material itself serves
the purpese of imsulation. The capacity is 2000 ml.
Eagle (D) and Acme (E) whieh c¢ost Re.28/- and Rs.23/- res~
pectively are similar te Brite and Lee. The capacity eof
Zagle 48 1870 ml. and Acme is 2000 ml,

2) Gemnduciing experimemts yith ice comtaimers:

Experiments were conducted te deteraime the time feor

which ice oould he retained imn the selected iee Gontainmers,

This included the fellewing steps.
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a) Selection of comtaimers to prepare ice
b) Method of preparing ice blecks
¢) Conducting prelimimary experiments

d) Determining the time for which iee eam be
retained im the selected ice comtaimers

and o) Assessing the suitability of ice comtaimers im
keeping ice-cream and jelly.

a) Belect f ecomtaimers repare ice:

Since the eapacity of the ice centainers selected for
study was betweemn 1200 and 2000 ml, it was decided to selesct
containers of almost the same capacity for preparing iece.
Aluminium centainers were selected because of its special
qualities te comduct temperature. Five alumiaium contaimers
vhich vere gimilar 4in shape, size and capacity wvere seleéted
as shown in Figure (2), Each aluminium contaimer had the

oapaoity of 840 ml,
b) Me ® x jee blesks:

Te prepare iecs, 800 ml, of previeusly beiled and
cooled water was poured imnto each ome of the five aluminium
eontainers and kept in the freeser chest of the refrigerator

for setting.



#

Fire,oas o8

Qo oy e Ut D
QL £ ) ArurMNiuit L

— o PELPARATIZN of o




29

Ice bloeks thms made were preferred over ice cubes
for this experiment simce the ares exposed to the atmosphere
vhile tramsferrimng te the ice comtainers is lesser ia the

former tham im the later oase.

¢) Conducting prelimimary experiments:

Preliminary experiments were conducted te determine:

i. The time needed to transform 800 ml. of water
into i¢e block. Or an average, 15 hours were
foeund te be necessary for water to tramsform
inte i¢e bloocks in the alumirium comtainers
kept in the freeser chest of the refrigerator.

ii. the time required to keep the zlumimnimm centainers
with iee at room temperature to facilitate easy
transfer of ice bleck prepaxed ia the refrigerater
to the ice contaimer, It was moticed that four

mimutes were required te loosem the ic¢oe block from
the sluminium coataimer for easy transfer.

d) Det the time for which ice cam be retained im the
Selected ice containers:

To determine the time for which ice camn de retained,
the selected ice comtaimers were placed side by siide inr the
Home Mamagement Laboratory of Sri Avimashilingam Home Scienmce
College, where there was provision to check the atmospherde

temporature alse.
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The five ice blocks of similar mature indicated
earlier were prepared amd transferred to the ice comtaimers.,
They wezre kept im the particular comtaimers fer seven hours,
eight hours and se oa till 18 hours. New ice blecks vere
prepared amnd utilised at each time with the same quality eof
water. This required preparatien of ice 12 times. These
sets of experiments were repsated te got two readings for
eseh hour thus 24 times ice blocks were prepared amd used im
the ice coatajiners during Decomber - January when the average
temperature ramged betweon 27°C and 284C which wvas compara-

tively ee0l weather.

To compare the use of 1ce containers im celd and hot
seasons, these experiments were repeated in the memth of
March to get data for the 9th, 12th, 15th amd 18th heurs,
The temperature during the days of experimeat in March was

32°C on an average.

o) Assessing the suitability of ice Comtaimers im keeping
Ice~-cream amd jeily:s

Te study the usefulmess of selected ice contaimers
in keeping ice-cream amd jelly, these items were kept in these
containers for two hours after which they were evaluased by a

panel of experiemced judges selected ameng the faculyy members.
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The fellewing presautions were Sakem threughout the

experimeat te maintaim asecuraey.

¥. Room temperature &% the begimning and end eof
the experimental period on each day was moted,

2. Time for which the alumimium eontaimers vwith iece,
was kept outside ,te leosen the 1ce from the sides
was same for all the five sets.

3. Minimum time weas used te transfer i10e imte the
d¢0 sontainers.

k. At the end eof the experimental period, wvhile taking
temperature of the eontents imnmide the iece sen-
taimer, the 1lids were only partially epeaned for a
minisum time of sne minute o0 mianimise the effeod
of atmospherie temperature.

S The melied 10¢ in each comtainer with the lid
partially elesed was cazefully tranaferred to
amother comtaimer without spilling and the velums

of water thus ebtaimed was measured accurately
using & measuring jar.

The results thus obtained are preseamted and discussed

under Chapter IV.

3. Byslusating the physical features of the ice cemtaimers:

The fellowing fertures vers evaluated based on the
physieal characteristics of the ise Gentainers selected for

the studys

e Pleasing appearamce

2. Suitability ef size for am average family
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Light im weight
Base ia earrying
Suitability ef kaob m the 1lid

Ease in maintemsnes

Alr t%ight
Usbreakable
Suisable finish
Leak pwoof

Score ocards were prepared and distributed te the

15 selested judges (Appemdix IXX)» Oa the basis ef the

scores ebtained; the $c¢e ¢ontainers wers evaluased zmd

the resulés are preseased under Chanter IV.



IV. RESULTE AND DISCUSSION

The results of the study eof selested i¢e sentainers

are discussed under the fellowimg headings:

Ao

and De

A.

olume of Melted Ic¢

Yoelume of melted i10e in the selected
sentainers during oceol seasen

Yolume of melted ise in selected contaimers
during hot seasen

Suitability of iee somtainers in keeping
deo-cream amd Jelly

Seores obtained for the physieal features
of the selected iee containsrs.

in the Selected Containers Duri

Cool Seasgonm:

This step comprised of:

V)

2)

3)

Volume of melted ice at the end of Tth,
8th amnd 9th heurs.

Volume of melted 1ce 2t the end eof 10¢th,
11th gnd 12th hours.

Yolume of melted ice at the end of 13th,
1hth and 1S5th hours.
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1. Yolume of melted ice at the end of Tth, 8th and 9th heurs;

Table 1II preseats the volume of melted 10e at the

end of 7th, 8th and 9th hours.

TABLE IX

VYOLUME OF MELTED ICE IN THE SELECTED CONTAINERS AT THE END
OF SEVENRTH, EIGHTH AND !IICIB HOURS

Repli- Velume of melted ice im millilitre inm

Brite Lee Igleo Bagle Aome

1s¢ 205 210 210 295 320
Tth
Reur 2nd 185 210 210 a7o0 243
Mean 195 110 210 282¢5 282,%

- e @& @ & W, W @ @ 8 W W W O @ @ & - S P & W @ @@ B W & - & = =

st 210 219 220 300 3k0
8th
hour 2nd 228 221 224 310 3l
Mean 217.5 220 222 305 339

- e & W e S & T @ @ ® W W P& @® G ® P H @& @ B G & o B w5 © - -

st 240 240 242 320 350

9th
il 2n4 252 251 238 325 356

L D3 2 2 ¥y 2 2 L X -2 2 X2 T £ 2 3 £ ¥ L L L T X 2 * L X T X 2 2 2 1 E 1 L 2 1 2 44

Mean 248 5 2#5 5 2%0 3225 353
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The mean values indieate that the velume of melSed
4d0e i3 less at the end of the 7th hour and maximmm at the
end of the 9th Beur im all the ice comntaimers, The data
further shew tha$ Brite aand minimum and Acme had maximum eof
moelted ice at the end of each hour; the other ise containmers
falling im betwveen: Leo and Igleo were cleser te Brite
expressing almost the same c¢apacity for retaining iee; wvhile

Eagle steod clese to Ackne.

2. Yolume of melted ice at the end of 19th, 11th and
12tk hoyrss

Table IXII preseats the data regarding melted ise
at the end of 10th, 11¢h and 12th hours im the selested iee

containers.
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TABLE IXX

VOLUME OF MELTED ICE IN TME SKELECTED CONTAINERS AT THE
END OF TENTH, ELEVENTH AND TWELTH HOURS

Time ROPI- Voluus eof melted 1¢e in millilitre in

Brite Lee Iglee Eagle Acme

188 300 3s%0 365 k68 505
2ad 310 shi 365 h60 Sk

L DL LoD L 2 L X T 2 ¥ L L L T L 2 1T 2 K T ¥ 2 L R 2 X T T 1 T 2 1 T X T L X X T R 4 L L 2 2L L 2T X 2 J

Mean 305 345.5 363 46k 3509.5

- o @ & W =& = ® P S S5 S @ G o ® W =B S ® S @ - © S =5 S S @ G-

10%h
hour

18t 310 386 367 k69 355
11%h
Sour 2na 325 352 367 héo 561
Mean 3175 369 367 k69 358
1s% p b 1) 3ok 381 70 563
;::: 2nd 324 361 388 §70 559
Mean 32k 3773 384,5 470 561
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Mueh difference was not meticed in the velume of
melted ise in the selected ice containers between the 10th,
11th and 12th hours. In the sase of Brite, Igleo and Kagle,
these differences were negligible, The differemces bhetween
Brite with Kagle aand Acme were higher when compaxed te Leo
and Igloo at every heur. The velume of melted ise was least
in Brite folloved by Leo, Iglee, Eagle and Acme at the end
of eanch of the three heurs as ebserved at the end eof Tth,
8th and 9th hon!i'-.

3. Yelume of melted jce at the end of 13th, 14th and
A3sh hourys

Table XV presants the voelume of melted 100 at the
end of 13th, thth and 15th hours.
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TABLE IV

VYOLUME OF MELTED IOE IN THE SELECTED CONTAINERS AT THE
END OF THIRTEENTH, FOURTEENTH AND
FIFTEENTH HOURS

Repli- Volume of welted ice imn milli litre in

..'. G M WD D TR G D D D W O W e W T P e W

Time
Brite Leeo Iglee Eagle Acme

1s¢ S1h 384 372 $00 5ht
13th
3 2ma 318 37h 37% S0k 538

AP GR SD AV G0 QP S D G SV S DAy a AR W Y ap 0 e O = > Y e - et gy &5 e - vy A ED Bk AP G o TP YD G0 0 w0 W S e —

Moan p AL TS 175 3735 302 539.3

- o e @ W W W P @ b & P e R e e > " ® e " S @ W = oo > =

18t k0O TS 47s 580 (113
hth
; 2»d 400 394 h81 578 639

L L U X X A R L1 P L Y ¥ ¥y Y- Fre ey T Y Yy X ¥uryy T L T ]

Mean koo 43h.5 578 579 €42

- e e ® e e e e R P W S ® @ W W e B ® ® % e ® ® * = o @
st ho1 560 k70 595 665
2nd &o1 k60 k9 392 671

- o o we D RS A D SR DAY s G DG D W R e SO0 OR e D S ey @ e O e G

13th
heur

Mean ko1 510 kg' 3 593.5 668
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The data reveal that the difference in the velume
of melted 10e@ between the 13th amd TAth hours was ebvieus
in all the selected eontaimers. Vhem censiderimg the 1hth

and 15th hours, much differences was mnot ebserved in the

volume of melSed rviee exeept in Leo.

Table ¥V and Pigure (3) present the velume of melted
dee moticed in the month of uar;h when the temperature was
32°C om an average. Data were collecied emly for the 9th,
12th, 15tk and 18%h hours simce they gave definite idea

regarding the somtainers capaeity teretain ice.
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TABLE ¥

VYOLUME OF MELTFD ICE IN THE SELECTED CONTAINERS AT THE
END OF MIN_TH, TWELVETH, FIFTEENTH AND EIGH-
TEENTH HOURS IN HOT SEASON

("3 3 B B Bk B AN BN B BN BN R BN BN BN RN I B BN BN N BN BN I OBE BE BN OBE B BN |
Yolume of moelted iee in milli litre im

m, ' et S D s D P P D W ) S s ae W TS SPNR S T DR e e

Brite Leo Igloo Eagle Acme

T S O I I T S S S T I I T )

9th hour 270 330 3ko0 k80 k60
12th hour 390 &80 koo 610 650
15th hour 430 530 520 680 680
18th hour 530 6%0 134 700 720

- % s 5 ® B E NS S SEES S S ESESSEESRSESN ST RS
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The data reveal that the velume of melted ice was
minimum at the end of the mim”th heur but sheved imcrease
as the time of storing advanced im all cextaimers. It 1s
interesting te nete that between the 9th and 12th heurs, the
differenses in melted ice west maximum im all cases. The
same was the case between the 15th and 1Pth hours exeepting
in Igloe, Bagle and Acmees The differences between the 12th
and 15th hours were comparatively less. This might be due
to the effect of ocutside temperature which might have beena

comparatively lew durimg those hours.

This comparisem showed that Brite retaimed ice to
the naximum follewed by Igleeo, Leo, Eagle and Acme im the

descsnding order.

Tabls VI displays the effieiemcy of the selected
dce containers in retaiming ice in the cool and het seasons

revealed threugh the volume of melted ice.
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TABRLE VI

CGOMPARISON OF THE VOLUME OF MELTED JOE IN THE SELECTED

S B 8 &K
Time Soason

- ® o ® ® o ®

9th

hour Gool

Hot

- . e W& e o

12%n Cool

Hot
- & - » o o »

15th

hour Gool

Ho$

-

WONTAI NERS

Yolume of melted fe¢ in milli litre in

L L2 4 D2 2 L1 2 - 0w D AW P G OIS B B D P Be P
Brite Leo Igleo Ragle Acme

245,.9 243,59 250,0 332,39 35%.0
270.,0 330.0 340,0 580.0 460,0
324 ,0 3773 384,89 470.,0 $61.,0
390,0 480.0 490,60 610.0 6500

- m e m e e ® e P S E O e T ® e Peoa e e e

k01,0 $10.0 h80.5 393.5 668,90

= > B = B S 8 8B 8 2 8B R BE R B ® E F 2 E E E =S



The data shov that Brite retained maximum ice ia
both ¢old amd hot weather, wvhile Acme retained the mimnimum,
Eagle showed greater difference in the volume of melted ilce
in both the sessens wvhem compared ts all the other ice ¢on-
tainers. This may be due te the effect of temperature on

any of the features im censtructioen.

C. 8 tabi
Jellyy

Commere¢ially prepared ice-oresm with the required
consistency and jelly prepared im the refrigerator by the
investigator follewing the imstructions givem on the packes,

vere stored in the selected ice containers forxr twe hours,

The contents at the end of the experimeantal peried
were mot accepiable to the panel of experiemced Jjudges
‘selected among the faculty, since theichad lost thelr
texture, form amd comsistency durimg the two heurs of

sterage,

D. Scores Obtaimed for the ical Features of the Selgpcted
Jce Containers)

The Tgble presents the »eores received for the
physical featurew of the five selected i06e containdrs when

evaluated by 15 Jjudges.
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TABLE V¥II

SCORES OBTAINED BY THE SELECTED ICE CONTAINERS

Seores ebtained

Yoeatures [ LY epepsammpersy ¥ e F Y T Y T Y L L T4 coowone
Brite Lee IKgleo Eagle Acme
Pleasing sppearanece 32 67 323 by 53
Suitability of sisme

for an average

family 534 kot ATY b9 b
Light in weight b1 ko) 6k oy 54
Ease in earrying 35 66 W7 30 33
otmeia T mp osm om ks Ay
Ease in maintenance 56 39 373 (123 35
Alr tight 58y 60 324 30 38}
Unbreakable 56 614 35§ 38 38
Suitable finish 50y sk Lk ko b8}
Leak preof 613 60 43 A6 16}

-----.b—'-‘--‘---------_-.--- - e S 4 e

k86 56k ko] ko8 k25
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It is evident from the Table that leoc received the
highest Setal seores among all the other i¢e comtainers follow-

ed by Brite, Igles, Acme and Eagle im the desecending erder.

Leo received the maximum secores fer six individual ae-
peess - pleasing appearance, ease in carrying, suitabilisy of
the knob on the 1id, air tightness, unbreakability, and suita-
bildsy of finish., Brite received the maximum secores for
suitability of sise for an average family, ease in oleaning
and leak preef qualities. Vhile Igloo re¢sived the maximum
sceres for light in wveight, Eagle and Acme never received maxi-
mm sceres fer any aspect.

Among the ten qualities adjudged, EKagle received the
least marks feor ease in carrying, air tightness, unbreakabilisy
and suitability ef finish. VWhile Iglee and Acme received mindmum
marks fer three qualities, Brite reseived the minimum marks fer

two gquslities. Least marks were not scered by Lee at all.

It 49 obvious from the scores that Leo was considered
as the best by the members among the containers vhile Bagle was
the last chelce.

It 49 proved that the physiocal features were anaver the
deciding fastor of efficienay of the 10e containers. Though
Leo ebtained the highest rank in the physieal features eva-
luation, Brite was found te be the best as far as use wvas

eonsidered.



V. SUMMARY AND CORCLUBSION

The results of the study omn the five selected ilee
centainers - Brite, lLeo, Igleo, Esgle and Acme revealed the

felleving:

1. Brite was superier over the other ice coatainers

in ite efficiency to retain ice upte 13 heurs.

2, Acms vas adjudged as the last in its efficiency

to retain ice upte 15 heurs.,

3. No difference vas noticed in the volume of melted
ice retained by 'Brite’ during different seasons

wvhile Eagle alone exhibited variatiems.

. The selected ice centainers were mot suitable te
store iee-cream and Jjelly even for twe heurs.
5. 'Leo' vanked first om evaluatien of the physiecal

features, vhile 'Eag.e' scored the least marks.

The study revealed the meed for the follewing

modirications:

1« The 1id should be tight fitting with suitadble
- imsulation.
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2. The ise sontainers should be portable with

suitable handle.s

%% The knod provided for opeming the 1lid should be

convenient te facilitate smooth handling,

§; More importance should bs givem S the utilii-

tarian aspect than the deecorative aspech.

Further investigasion is needed fa the material,
design and gonstruction of ice comtainers teo mect the needs

of the family.
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APPENDIX X

SRI AVINASHILINGAM HOME SCIENCE COLLEGE, COIMBATORE-11

AN IRTERVIEW SCHEDULE T© ELICIT INFORMATION ON DETAILS
REGARDING THE ICE CONTAINERS IN SELECTED HOUSE~
HOLDS

Date:

Name of the Investigator:

f. Name of Romemakerg
2, Address [}

S. Family baskground)

8. Relationaship Edu-~ Occu~ Income  Rotal

No. $6 the head Age eation pation in Rs. family
of the : inceme
family ’ im Rs.

B W Sap GO S ww T o Py S Sy w - b ! e - .

g

D IRED 45 A an . W o WA




A, Do you imclude chilled items im your memu?
vasly [/ Weemdy [/ oceastomaliy /7 Mever [ 7

3¢ If yeu,

List the chilled items yeou include im the menu

rr 3t 1 X2 T 2 X r X1 3 1 X ¥ ¥ 3 X 2 F r*r3°¥ 1 ¥ *¥ ' B 1 7-¥F"F X L L F ¥ L 3 2 1 J2 3 1 L R B 1 4 X 2 X L 1 3 L 2 J

Prepared at$ home Bought

OGNS BSBBDRGP By SR N Rl sSSP ® S

P TR D W Wb O i WP O I D S D R Nk P G S5 D I A P A ED ) 65 an e b WG EF Ak EE AR EE 95 OO OB OF Y U0 SRS 8 un 2D S o o O o

6. Vhat method de you adept te ehill dishes ot home?
s) By using refrigerater
®) By ine-ece¥fing
o) Any ether methed

7. Vhere do you kesp the chilied 4iSems prepared by ice
ceeling /bought from outside?

Ressons
) Zee flask
b) Zeo centainer

e) Any other
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8¢ Hov long does i$s maintain A¢s sonsisgency, flavour,
form and ¢oolnsas?

Below two 8 to b b e 6 6 ¢ 8 More than
hours hours hours hours 8 hours

IS SOGh WAk -0t el AN u i wle sl W S0 I G TR SO U S SO U AP P an GR AP O I G an ul S U 0GP O 05 S O A N uE NS o e

- W W AR U A A A A U P D s 3D o g P G GO O G 4D W g % = @ - -y - -

9: If you pessess am ice comntajiner, give ths detallss

8) Place from where purchased
B) Year of purchase

o) Gest

4) Prand

@) Capacity

£) Shape
€) Sizes
Veight
Width
Depth
n) ials in comstruction:
Exterior:
Plastie
Poelythene
Chromium

Amny other



Intorisr,

Plastioe
Polythenme
Glass
Aluminium
Any @ther

$¢ Yluishep
Smoeth
Rough

ds» Quality of materials
Used im comstruction

Won eorrosive
Rus$ proof
Leak pmoof

Any ether

k. Special Featursss

10, How often do you use tham?

Daily/Weekly/Occasdonally/Never

5%



11+ WVhat are the advantages of using the Ice comtainer?

a) Portadle

) Maintains coolness

@) Maintains eonsistency
d) Serves in emergemcy

@) Any other

2. Rank in order the problems you face in using:

a) Irriteting odour
®) Easily breakable
@) Does no# kesp the solidity

4) Any other



APPENDIX IX
SRI AVINASHILIRGAM HOME SCIENCE COLLEGE

AN INTERVIEVW SCHEDULE TO ELICIT INFORMATION REGARDING THE JCE CONTAINERS FRON THE SELECTED SHOPS

1. Name of the Investigater: Date:
2. Name of the shopt

Give the felloving infermation asked

8. Bramd Name , Model Cost Capa- Shae " Materials used The bramd Specisl Gurantee
No. Manufactu- No. in ecisy merarccencersrecnnceeree= iR muoth featu- period
rer's address Rs. in pe Asce- Insu- demand res

ml. Base Pi:i- sscry latiom

g G D W NS e e a0 O A e W AR AR a R SRR TP ap G SR R oy o P D G A S D AR D WS B P G5 gw i WE AR SR gy S R ok AT G A G Al S T R A W A O S I A gk A e

R
»
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APPENDIX III

SCORE CARD TO EVALUATE THE PHYSICAL FEATURES OF THE
¥RLECTED JCE GONTAINERS

ey e Ay BR S By AR AR AR N S g A W NS U NG T A AR B N T A 0 Nk AR 4 SR il O U 3D T a4 @0 SDUD 0P U0 SP s D B el B e WY

Features Maximam Brie Leo Ig- Ea~ Acme

scoYes te lee gle

W O == up 45 99 op © W 4 T2 W WP B @ S © ey o ap ->wve - G g ol P W AN PP = O G O B @ BN
1v Pleasing appearance 5
2. Suitadility eof sise

for am average

family
3. Light im veight
k., Ease in carrying S
5. Suitablility of kmodb

on the lid )
§. Ense in maintenance S
T. Afr tizit 3
8, Umbreakable b |
9. BSuitable finish ) ]

3

10, Lesk proef

Ve TOBEONSHE P RGR GNP S S SN P P = WA W e S B W 0 W % o P i S = oSBT v



