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A SURVEY OF vV ENTILATION SYSTEMS IN DOMESTIC KITCHENS

By
Ishwar Chand & P.K. Bhargava

Abstract :

The paper describes findings of venti-
lation survey conducted in kitchens of
various categories of houses in Delhi,
Roorkee and Nnearby areas, The ventila-
tion systems in common use in domestic
kitchens and their effectiveness, especi-
ally in respect of smoke extraction have
been discussed. It is found that, except
in the case of a few high income group
houses where small fans are in use for
inducing air motion for thermal comfort,
reliance is usually placed on natural ventij-
lation. The large variations observed in
the sizes and shapes of wal| openings,
hoods and flues, indicate absence of any
standard pattern in design, Chimneys
are either absent or ineffective for want
of a rational design. The availability of
only a small pressure head in the kitchen
chimney calls for a scientific basis of
kitchen chimney design for effective per-
formance.

Introduction ; Thus there is a need to evolve design standards to
Meet the ventilation requirements typical to Indian
natural ventilation in thijs countryl*3 a5 also _domesti.c kitchens. To accomplish this, it was
abroad4-6 |ag placed the science of ventilation imperative to ‘study the des'lgn details and evaluate
design of normal habitats on g sound footing. The .the pe::formance'of: vent.ilatron systems con.]monl_y
main consideration in the ventilatjon design of 1M Usen the existing k't(’hef‘s' Inherent in this
houses in tropics had been the provision of comfor- Study was also the need to mdentlfly the problems
table conditions in living spaces. However, atten- O©f users and the parameters responsible for  inefi-
tion of a few workers abroad?? was also drawn to  cient functioning of - existing ventilation systems,
problems relating to kitchen ventilation, The With this in view, a survey wis condu.(:ted in kit-
problem-studies are typical of the living habis, chens of various types ofhouse.s i Delhi, Roorkee
cooking practice and climatic conditjons of the and nearby areas. The findings of the study are
countries concerned. The ventilation systems em-  feported in this paper.

ployed are mostly of forced type. Such data find
only limited application in the context of the socio-
economic conditjons prevailing in thjs country, The survey covered a vast spectrum of houses

Extensive research carried - out in the field of

. Scope of the Survey
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pding from type I to type V. Selection of houses
‘made in o manner such that conditions prevailing
ouses of all income groups and living habits
[d be exumined.  Datn were collected on the
of the kitchens, design detnils of ventilution
',‘\ings like windows and ventilators, and their
p in relation (o theother parts of the buil-
g Provision of chimney. size of hood and its
sht above the working platform, size of flue and
projections above the roof were also noted. To
s the magnitude of thermal force, temperature
radient was also determined in a few chimneys.
rthermore, reaction of users and the problem

countered by them in reference to kitchen venti-
jon were also recorded. The results are summa-

zes of Kitchens

The sizes of kitchens vary from 3.5 m? in type I
houses to 1.1 m2 in type V houses, It is also noted
that houses older than a decade (S.No. 2to 6 and
8 to 12) have kitchens larger than the newly const-
ructed houses. In recently constructed houses
(S:No. 13 to 16) the area of the kitchen is around
3,5 m2 and 5.0 m? in houses oftype I and V respec-
tively. For other categories of houses the kitchen
 size is about 4 m2.

Details of ventilation openings in walls
Provision of windows and ventilators is a com-
mon and simple mode of inducing ventilation in
omestic kitchens. However, the door, usually
o kept open during cooking hours also acts asa
'ventilation opening. The total area of such open-
ings is found to vary from 25 per-cent to 85 per
cent of the floor area. But in recent houses (S.No.
13 to 16) the common trend is to provide opening
size greater than 50 per cent of floor area. It was
~ also seen that in low income group houses window
is provided only on one wall, whereas in high income
group houses, two or even more walls have win-
dows. The area of wall opening does not seem to
have any particular bearing on the category of the
house. Ventilators have been in use, in old kitch-
. ens but now-a-days the kitchens are devoid of any
_ such provision.
Details of mechanical system of ventilation
Exhaust fans have no where been found in use

for extraction of cooking odours or smoke from
kitchens. However, in a few high income group
houses, wall mounted air circulators were found in
use for inducing air motion for thermal comfort of
house wives. By and large, the ventilation system
has to rely on natural forces for its operation.
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Details of chimneys

Chimneys constructed in  masonry have been
provided in almost all types of old houses. Presen-
tly, these are built only in low cost houses, and are
sdldom provided in higher categorics of houscs,
Chimney broadly consists of two parts, viz, the
hood and the flue,  The width and length of the
base of the hood respectively vary from 0.6 m and
0.4 m in type I houses to 2.5 and 0.6 m in type V
houses. The shape of the hood is usually like a
frustum of a pyramid with inclination of slant sur-
face with vertical varying from 45° to 90° Hoods
with flat top (in the form of inverted sinks) are also
provided in some of the houses. The height of the

hood above the work plane varies from 0.8 m to =

1.0m. The flues are with square, rectangular or
circular cross sections having area as much as
0.18 m2 (S.No.6). In some cases ordinary A.C.
pipes with 0,10 m diameter are also used to function
like a flue. These are projected 0.36 m to 22 m
above the roof of the house. In several cases-a
simple hole with 0.15 m (S.No. 10) diameter has
been provided in the roof without any flue or hood
for extraction of smoke and fumes.

Air motion and temperature inside the kitchens

The measurements of indoor wind speeds in the
working zone of kitchens were made for several
directions and speeds of outdoor wind. It was
found that air indoors is usually calm and velocities
above 0.3 m/sec. are rarely induced with outdoor
winds of 1.5 m/sec. -During normal cooking hours
air temperature inside the kitchen was 1°C and 4°C
above the outside air temiperature in summer and
winter seasons respectively. It was observed that
average temperatures inside the chimneys were
generally 10°C, 12°C & 15°C higher than the outside

_in summer, rainy and winter seasons respectively.

This temperature difference induces the necessary
motive force for the movement of gases through the
chimney. Obviously, the pressure head is minimum
in summer and for a flue with height H(m) the
corresponding head is about 0.376 H (IN/m2), A
Observations and discussion P

Data have been collected on the size of kitchené,
area and location of wall openings, size and shape
of hoods and their height above the cooking
platform, and size of flues and their height above
the roof. Large variations found in the design
details indicate absence of any standard practice
followed in the design of ventilating systems ;
apparently all the parameters, except the height of
the hood above the cooking platform seem to have
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been chosen just arbitrarily. Provision of chimneys
was no doubt made in old houses but due to theijr
inefficient functioning these have been discarded
in newly built houses. Kitchens profusely adorned
with windows but devoid of chimney, specially in
low income group houses, suffer from accumulation
of smoke in them as also in the adjacent rooms.
Cooking odours may not be harmflul but thejr

spreading to living spaces may not be desirable. .

As such, provision of chimneys of appropriate
design is considered to be a definite advantage,

Rational Design of Chimney

Keeping this in view the requirements of venti-
lation, scientific studies on design of chimneys for
extraction of smoke from domestic kitchens were
undertaken and an optimum design evolved. The
chimney of optimised design 10-11 consists of a
quarter conical hood (for chullahs located in the
corner) with radius of base equal to 0.65 m and
angle of apex 60°. A 0.21 m diameter pipe is
mounted on the hood and projected 0.9 m above
the roof. A smoothly plastered masonry duct with
(.23 x 0.23 m2 in cross-section may also be used in
place of the pipe. To prevent the entry of driving
rain into the chimney, a cap with base diameter
0.31 m is mounted 0.10 m above the pipe. Two
chimneys of optimised design, one made of G.L

sheet and the other of masonry structure have been

fitted in kitchens of type I houses of CBRI colony,
The performance of the chimneys were found quite
satisfactory.

Conclusions :

I. Air motion in kitchens is usually too small
to meet the comfort requirements of
summer and rainy seasons.

2. Reliance is generally made on natural vent-
lation and only in high income group
houses, that too very rarely, small wall
mounted fans are used for the thermal
comfort of house wives, ’

3. Provision of large wall openings does not
necessarily result in good ventilation,

4. Cooking odours spread to the rooms
adjoining the kitchen.

5. Most of the chimneys in use in domestic
kitchens are not effective in extraction of
smoke as their design is not based on
scientific principles.

6. Falling of soot, dust, lizards etc. through
the chimneys are the common problems
faced by users.

7. The pressure head normally available in
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kitchen chimneys with 3 m height is aboy
1.128 N/m2,
8. The preferable height of hood above the
cooking platform varies from 0.8 to 1.0 m,
9. Chimneys as per design discussed jn the

text ensure the total extraction of smoke
from the kitchens, ‘ :
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i Table-1

Datalls of chimnéya
Typo Yenr | Shze of kitehens| Aren of | Aren of Slze'of hood | Helght of Qbaervations,
.OP of wall  feros sectlon chimney
use | const. open- | of the flue above roof,
Ings | (% of Noor
(% of nren)
floorarea
11 1972 2.0x1.75x3m 56% 3% 0.60x0.45 m 22m  Uncomfortable
1 1960  2.0x2.0x3m  70% 49, - No hood I.1m  Smoke spreads in adjoining ;
room. 1
11 1960 23x1.9%x3m 859 39, No hood 035m  Spreading of fumes in ‘
; ) kitchen & verandah :
I 1955  2.55%x2x3 m 459, 39, No hood L.Im Unco:rl‘ortable and fumes
g - . spread.
1L 1965  2.14x2x3.1m 459 2,594 1.1x0.40 0.75m No problem. i 5
111 1958 4,1%x24%x3.3m 259 1.859%, 1.04 < 0.60 m 0.75 m Epreading of smoke in
. itchen -
111 1972 2.14x2x3.07m 559 1.859%, 1.15x0.45 m 0.6 m Spreading of fumes in
] adjoining room.
v 1965 2.5%2.2x3m 609 2.5%, 1.25x0.6 m 2.2m Spreading of fumes
v 1958  4x3.7x3.1m 409 19, 0.75x0.5m 0.36 m No problem .
v 1958 33x21%3.1m 70% 0.249%, 1.0x0.55 m 0.30 m Uncomfortable and sprea-
_ ding of fumes in rooms.
v 1960 4.7%x2.35%x3.0 m 289 1.0% No hood 0.36 m Mo problem
A 1960  2.15x2.5%2.9 m 65% 1.7% 2.15%0.5m 20 m  No problem
I 1980  22x1.6x3m  55.6% 0.99, 1.30x.40 m ey 1 Spreading of fumes’ %
I 1980  1.82x2.20x3 m 58Y% Nil No hood — Spreading of fumes '
I 1979 1.50%2.70x 3 m 589% -~ Nil No hood : — Spreading of fumes. Chim:
‘ ney must be used. V.1
v 1979 2.0x2.55x3.0m 54,39, Nil No hood = No problem
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