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Abstract— Washing utensils is an indispensable activity
in Indian scenario. When utensils are washed many
resources are required such as water, electricity, cleaning
agents, time and human efforts. Water which is generally
used for washing utensilsis the treated or portable water.
Lot of resources are used by those involved in washing
utensils particularly water, therefore there is a need to
understand need for water conservation.
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l. INTRODUCTION
Dish washing is the process aé&aning cooking
utensils, dishes, cutlegnd other items. This is either
achieved by hand ia sink or using a device referred to as
a dishwasher and may take place in a kitchentyutili
room, sculleryor elsewhere.

Il. REVIEW OF LITERATURE
The manual dishwashing relies largely on physical
scrubbing to remove soiling, while the mechanical
dishwasher cleans by spraying hot water, typically
between 55 and 75 °C (130 and 170 °F) at the distids
lower temperatures used for delicate items (webusha
2012). To kill most of the bacteria on a dirty distater
must reach a scalding 140° Fahrenheit. That teryrera
is easily reached in a dishwasher, but in a sirik,nearly
impossible. Hot-water heaters are typically set12a0
degrees to prevent burns, and most people cand sta
keep their hands in a stream of water that toddratnore
than a few minutes
(http://www.apartmenttherapy.com/do-you-really-need-
dishwasherreal-simple-1731)09
According to the study, London alone could savenash
as 16 billion litres (4.2 billion gallons) of freshater a
year, if every household used a dishwasher instdad
washing by hand, and as the dishwasher uses ldss wa
and time, it would also use less energy to heapitThe
study finding revealed that on an average 10.8d{&.77
gallons) of water is used per person, each day,nwhe
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washing the normal amount of dishes by hand, wiserea
best dishwashers used only 2.27 litres (.59 gdllaris
water to wash the same amount of dishes (per pepson
day) and would require less energy to heat up telsr
amount of water. A full cycle in the dishwasher Iwil
consume about 15 litres (4 gallons) on an average.
most efficient water saving dishwashers uses itte3 (3
gallons) of water per cycle (Jamila Le, 2009).

The minimum Federal energy standard for dishwashers
established by the U.S. DOE 2003 rule making sjescif
an Energy Factor, or EF of at least 0.46 cycles/Kdérh
standard-size dishwashers for the “normal” cycleusl a
minimally compliant dishwasher would use 2.17 kWén p
load of dishes. For estimating the labeled annnatgy
use of dishwashers, it is assumed that the typical
household has 215 dishwasher loads each year tsthéha
minimum compliant dishwasher would use 467
kWh/year, not including standby losses for control
electronics which are often about 2 watts (~17
kWh/year.). However, modern dishwashers vary
substantially in their energy use. Energy Starwlé&ghers
have an EF of 0.65 or higher so that they would 3%
less energy than a standard model. Currently, tbhetm
efficient dishwashers of a standard size sold awecB
Integra units (such as the SHX98MO09) with an EE.4#
indicating they use about 0.88 kWh/cycle or 190
kWh/year (Hoak, Parker, Hermelik, 2008).

One cycle in a typical dishwasher costs the same in
energy and water as heating between four to sihings

up bowls of water in the kitchen sink, or runnimg thot
tap continuously for six to nine minutes (dependary
whether the household has a metered or unmetersst wa
supply). The lower estimate is for a household fiets

for water by meter, while the higher estimate is #
household that pays for water by rateable amotirné
washed up by hand for more than nine minutes, es us
more than six washing-up bowls for dishes, then isne
likely to save more by fully loading the dishwashgy
once (Christie, 2014).
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Ingredients of the utensils cleaning agen

To accomplish these functions, the following indesds
may be included depending on the formulation
product

Surfactant (non-ionic)- Lowers the surface tension
water so that it will more quickly wet out the sagés ant
the soils. Lowering the sfate tension makes the wa
sheet off dishes and not dry in spots. The sunfacso
helps remove and emulsify fatty soils like butterd
cooking fat. Nonienic surfactants are used because -
have the lowest sudsing characteristics.

Builder (complex phosphates)-Combines with wate
hardness minerals (primarily calcium and magnes
and holds them in solution so that the mineralsnoé
combine with food soils and so that neither the erafs
themselves nor the mineral/food soil combinatioril
leawe insoluble spots or film on dishes. A builder Is
maintain a desirable level of alkalinity, necesséoy
good soil removal.

Corrosion inhibitor (sodium silicate) - helps protect
machine parts, prevent the removal of china pattend
the corrosion of metals such as alumini

Chlorine compound- Aids in sanitizing, helps mak
protein soils like egg and milk soluble, aids imm/ing
such stains as coffee or tea atlebsens spotting ¢
glassware.

Special additives (sodium aluminate, boric oxide
aluminium phosphate, etc.)May be used to inhibit ove
glaze and pattern removal from fine ch

Additional alkalis (sodium carbonate, trisodium
phosphate) May be used toid in handling greasy foo
soils.

Perfume- Covers the chemical odour of the base pro
and stale food odors which might otherwise emafrate
the dishwasher.

The present study has attempted to study the diting
practices with respect to the use esaources for cleanir
dishes in the households and food catering unifche
study proses if wastewater generated from manui
machine wash can be reused by recycling waste Vit
domestic work which can help to reduce the loac
treated water.

Il RATIONALE OF THE STUDY
Every households and food catering unit engages af
time for washing dishes. Moreover, these are wa
manually (rarely using dishwashers) by using tm
water and yet most of the times dishes are notnelt
properly. The pgsent research attempts to study
dishwashing practices with respect to the use sfurces
i.e., water, electricity, cleaning agents, etc. ¢tganing
dishes in the households and the food caterings.t
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Some studies have reported that 15 gallo6.7 litres) of
water is used for washing dishes (each time) ahdf al
goes to the drain. Findings of the study focus ba
aspects whether resources used for dishwas
particularly water and electricity consumed (areed
either for water pumpingrdor operation of dishwashe

V. OBJECTIVES
To study the existing dishwashing practices anthpare
the effectiveness of manual washing of utensil-a-vis,
using a dishwasher in terms of
a) Cleanliness/ hygienic wa
b) Resource fifiency with respect to use
water, electricity and cleaning age

V. METHODOLOGY
Phases of the study
The following study was carric out in 2 phases as
represented below:
Phase 1: Qurvey of practices concerned with washing of
utensils by the stakeholders.
Phase 2: Assessment of the composition of waste water
from sink and dishwasher and hygiene level of washed
utensils
Sample was selected from NCT of De

Residents from
household

Owner/ manager from food
catering units

Sample

A total of 80 respondents were selected fron
household¢HHs) and 4Good catering unit§FCUSs).
HHs either lived in independent houses or in apamnt
FCUs included small restaura (catering to about 40-
100 customers in a day.

Phase 1: Survey of practices concerned washing of
utensils by the stakeholders.

In this phase, aurvey was conducted in 80 stakeholc
i.e. 40 households and 40 food catering units. Surgey
focused on practices followed by them for wast
utensils and reuse of waste water generated fram
kitchen.

Informal discussionswere conducted for ge! in-depth
knowledge of the washing practices and observatiae!
was made for the same.
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5.3.2 Phase 2: Assessment of the composition of waste
water from sink and dishwasher and hygiene level of
washed utensils.
Step I: Collection of waste water samples. All plastic
bottles were rinsed with lukewarm water before collecting
water samples.
Three households and food catering units were iitkht
who were washing utensils manually and by machine.
They were instructed to wash the dirty utensilsbiogh
the methods and store the washed utensils in dizsdr
bag immediately after washing. The dirty water rafte
washing of utensils were collected in a sterilizexdtles
which were stored in refrigerator 24 hours before
conducting the experiment.
Sep Il: Critical parameters selected for effectiveness of
dishwashing activity.
Experiment was conducted to study the performarice o
dishwashing activities following parameters:
* Resources used
Quantum of Water consumption Water
bucket was taken and marks were made after
every 2L i.e. 2L, 4L, 6L etc. the waste water was
collected in the bucket while washing of utensils
and was compared with the mark to know the
exact quantity of water consumed.
Quantum of Electricity consumption: Each
respondent was asked about the storage tank
installed in their house and how much time did it
take for filling. Then using unitary method
electricity consumption was calculated. For
example, a house had 2000L of water tank and
fills up in 10 minutes and consumes 160kw. So,
30L of water will consume 2.5kw of electricity.
Cleaning materials used: Interview of the
respondents were done to know which cleaning
agent they used for washing dishes and for how
long did it last. For example, if a HH used 500ml
of liquid detergent and it last for 15days. They
wash utensils 3 times a day. So the total
consumption of liquid per day will be 500/75=
6.6ml of detergent.
» Assessment of Waste water
Composition of waste water physical and
chemical composition of waste water was
examined by laboratory testing.
« Effort in dishwashing activity (reflected by Heart
rate of the person engaged in the activity)
Heart rate (as an indicator of human effort
involved) was measured just before and after
washing the utensils by both the sample groups
to calculate the difference between the two.
» Temporal factor of dishwashing activity
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Time duration of washing dishes Interview
was done to know the time required by the
respondents from both the sample groups i.e.
FCUs and HHs for washing utensils.
Sep l11: Evaluation of waste water samples
Suitable tests were conducted to study the parasefe
effectiveness of dishwashing. The parameters cdvere
were pH, Hardness of waste water, calcium (Capradé
(Cl), phosphorus (P), sulphur (S), TD,nitrogen (N),
biological oxygen demand (BOD) and carbon oxygen
demand (COD).

VI. RESULTS AND DISCUSSION
6.1 Baseline information of respondents
Majority of the respondents were below 45 yearagd
and were graduates in FCUs whereas in HHs, some of
them were educated upto intermediate level (22.&8A¢)
some upto post graduate level (20%). All the redpois
were male in FCUs whereas all the respondents Fibin
were females. In HHs, most of the respondents were
either housewives or were in Government or private
service. Very few were involved in business. It @sd
that in HHs nuclear families were predominant over
extended or joint families.
6.2 Practices with regard to washing utensils
6.2.2Number of utensils used for serving food by tw
selected groups of users
It was found that FCUs used more number of utersls
compared to HHs because of more footfalls. FCUs
washed more than 80 utensils were wash whereas HHs
washed upto 40 utensils
6.2.3 Time spent in washing utensils
Majority of the respondents from both the sampleugs
i.e. FCUs and HHs spent 30 to 60 minutes in washing
dishes per wash. The reasons for spending 30-60t@sin
for washing utensils at a time by FCUs was bectusg
offered shift service and for HHs was that the silsn
used at a time were very few.
6.2.4Number of Times in a day dishes were washed
All FCUs and more than half of the HHs washed Lutens
more than 3 times a day. Very few HHs washed utensi
less than 3 times a day. The reason for majority of
respondents washing utensils more than 3 timey avda
that even in HHs open kitchen concept was prevalaat
to which they preferred to keep their kitchens clak the
time. Dishes were washed more than 3 times a day in
FCUs.
6.2.5 Washing agents used for washing dishes
Majority of the respondents from both the sampleugs
preferred liquid soap over cake and powder. Tlsoe
for this was because liquid soap dilutes well ineravith
proper concentration and lasts longs.
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6.2.6 Practice of washing dished using a dishwasher

It was found that very few respondents from boté th
sample groups used dishwasher for washing machine.
They used 240 volts machine and used liquid soap fo
washing utensils. HHs run a dishwasher for an fzowt
used it monthly or occasionally when there was réypa

get together whereas FCUs for 2 hours daily or Wyeek
Majority of them were satisfied with the performanaf
dishwasher in terms of stains, feel on touch, lngbs
and smell from washed utensils.

6.3 Material of utensils used by respondents

It was found that the use of disposables in FCUs wa
practiced more for take away orders whereas durable
dishes like metal and glass were used for those who
preferred to dine at the FCUs. HHs used disposafiles
occasions when they ordered food from outside ognwh
they wanted to avoid washing of dishes. Respondents
preferred durable and reusable utensils as compared
disposables because they were more hygienic, tac
and have low maintenance cost.

All the FCUs, which used disposables for packing of
food, used them daily whereas majority of HHs used
disposables either monthly or occasionally.

Different types of disposables such as cups, tursple
plates, bowls, spoons, forks and food packaging
containers were used by the HHs and were usedrin ve
few in number i.e. upto 50. Whereas FCUs prefefoed
packaging containers and were used in large qiemtie.
upto 100 daily.

It was found that majority of the respondents were
satisfied with the washed utensils in terms of shiieel

on touch, brightness, smell and colour. When disedis
respondents practiced pre rinse of utensils imntelgia
after use which prevented utensils from getting stayns
which helped to retain its colour.

6.4 Reuse of waste water from kitchen

It was found that none of the FCUs reused wasterwat
generated from the kitchen after washing of disl@s.
the other hand very few HHs i.e. only 10% reusesly gr
water for domestic use. Majority of them used gneyer

for landscaping followed by washing vehicles and
sweeping.

6.5 Ergonomic factors of washing utensils

It was found that majority of HHs feltphysical
discomfort and pain in neck, lower back and arms
whereas very few FCUs felt as such discomfort. The
reason for not experiencing physical discomforttbhg
FCUs was that they generally have shift work and at
every shift minimum two workers who were involved i
washing the utensils whereas in HHs mainly maids or
mother or daughter-in-law of the family washes ydirt
dishes.
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Majority of HHs experiencddeling of fatigue after
washing dishes which is not a case in FCUs. FCUs ha
male staffs and they were only appointed for waghin
dishes who work in shifts therefore, their work wast
continuous but shared so were able to relax integntly
and prevent excessive fatigue maintaining one §peci
body posture. In HHs the same women were expeoted t
wash the dishes along with other domestic work abbbp
due to too many tasks, they felt fatigued.

6.6 Resources usedfor washing dishes: manual vs.
using a dishwasher

* Quantum of water used was more in manual
wash.

* Quantum of electricity consumed was more in
machine wash.

e Quantum of time consumed was more in
machine wash.

e Human effort (depicted by heart rate) was found
to be more while manual washing.

6.7 Composition of wastewater
Experimental assessment composition of waste water
from kitchen that:

* pH was in the permissible level in both the
samples.

e Wastewater analysis clearly point out that in the
collected samples, hardness, chloride, sulphates
and ammonia were found to be much more than
the permissible levels. Hardness was due to the
presence of soap. The unwanted components (in
waste water samples) had to be removed/
minimized or brought within the permissible
levels before waste water could be reused.

6.8 Major outcomes of the research
Finding of the research clearly indicates that

e« Manual washing of utensils consumed more
resources as compared to machine washing of
utensils viz. a. viz., water 11.5 to 15litres per
cycle of utensil wash as compared to 22.5 to
30litres per manual wash; electricity 2kh/hr per
cycle of utensil wash as compared to 2kw/hour
per manual wash; cleaning agents 5.55 ml per
cycle of utensil wash as compared to 6.66ml per
manual wash. Besides these, human effort for
this activity is not much as it is a sedentary
activity as observed in the experiment by
increase in heart rate.

« For recycling of waste water coarse sieve
method or phytoremediation technique can be
used by which waste water can be recycled and
made clean for reuse of various applications like
landscaping, gardening, washing clothes,
cleaning vehicles and mopping.

Page | 135



International Journal of Environment, Agriculture and Biotechnology (IJEAB)

Vol-1, Issue-2, July-Aug- 2016]
ISSN: 2456-1878

It is recommended from the study findings that-

* Users should make use of wastewater generated

from washing utensils as impurities in this water
can be removed easily employing simple
methods.

e Adopt methods for washing utensils that
consume relatively less water, either three sink
method or machine wash of utensils as water
consumption is half as compared to manual
wash.
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