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ABSTRACT

At present, no guidelines are available about design of openings for ade
and ventilation of rural houses. This Paper provides a basis and methodol
windows to satisfy required daylight levels for execution of common visua
minimum air changes for maintaining hygienic conditions indoors,
lighting have been provided for two different sets of room reflectanc
curves for 3 a.c.h. It has bean concluded that an unobstructed w
8 to 9% of the floor area is required in addition to the usual door
minimum ventilation and daylight levels in rural houses,
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_ Introduction

Provision of natural illumination and ventilation are
important aspects of building design. So far, there are
no guidelines available for design of openings for
daylighting and ventilation of rural houses. The norms
and guidelines for urban houses are not directly
applicable for urban houses, as in rural areas most of
the activities are performed outdoors in open spaces
and also the type of windows and interior finish are
different. The provision of opening in rural houses
should be adequate so as to satisfy the minimum
requirement of daylight for execution of commonvisual
tasks and that of minimum air changes for maintaining
hygienic conditions. Based on findings of survey and
research studies, guidelines have been evolved and
presented in this paper for daylighting and ventilation
design of rural houses,

Requirement of Daylight and Ventilation

Requirement of illumination! for peiforming a task
depends upon its angular size, contrast, speed and
accuracy involved. The finer the task the higher is
the required task illumination. The most common
visual activities performed in rural houses are covered
under the task illumination corresponding to circula-
tion and reading. Lighting requirement for circulation
is of the order of 1% daylight factor or 80 Lux. For
more critical tasks such as reading the required illumi-
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nation is 2% Daylight factor or 160 Lux- As g
requiring higher illumination can be Petformed i the
vicinity of a door or a window opening, a Tations]
daylighting design of rural house should ensure af.
least 80 Lux of illumination throughout and 160 Lux,
of illumination in the centre of a room,

Ventilation requirement? depends upon the purpose
it serves. High rates of air motion are needed to mest
the comfort requirement of summer and rainy seasons,
whereas minimum of 3 a.c.h are needed to satisfy the
health requirements. In rural areas most of the acti
vities are performed in open spaces and main function
of ventilation is to provide healthy environment
indoors. Therefore, the minimum requirement of
3 a.c h. for average outdoor wind speeds between 2
to 5-Km /hr. should be satisfied. 4

Des'gn Parameters P

Various parameters on which indoor daylight® and °
ventilation® depend are window dimension, window:
location, and obstruction to the window opening by
window frame and louvres, etc. A suitable sll_|<
height®,® of a window above floor level provides:
a good distribution of daylight and air motion at thé"
working level. For optimum daylighting and vanll--
lation of rural houses a window of height 1.0m 0
1.1 m above sill height of 85-90 cm. is recommended.

Adequate window-width can be determined for =
floor area depending upon the percent fenestration -
tequired to satisfy the desired task illumination “l:"
ventilation: A central location of window I8 suﬂ’o T
for shorter wall whereas longer wall having @ PSJ



Id have a window displaced from the door

gatlor

nce of interior surfuces® alfect the daylight
lity on the workplane. Interreflection of light
with light colour wash of interiors than with
lour wash. In rural areas, where room sizes
| tho offoct of Intorrofloction of light is slgni-
The reflectance of typical finishes Is given In
Daylight Is considerably reduced due to the
jon caused by window frame, window bars,
~and wooden window panels which act as

ouvres. These factors have been accounted

Finish Reflectance

hite wash :

d maintenance

0.7—0.8
nditions
r maintenance 05—06
nditions
Light green 0.56—0.6
ght pink 0.5—0.6
ght blue 0.4—0.5
ud Plaster, Gobri, Thatch 0.25—-0.3
Cement terrazo 0.25-0.35

9.1 and Fig. 2 respectively provide design curves
OrIural houses for two different sets of reflectances
¥i& Ceiling and floor as dull grey (rc = r, = 0.3) with
8s off white (v = 0.5), and ceiling and walls as
hite (re =1, =0.5) with floor as dull arey
0.3). " Following average conditions have been
ed in arriving at the results :—

(" Windows consist of wooden frame and bars

Cutting about 20-30% of the entering light,
_hhajjas and wooden window-panels acting as

u:ras cut off 15-20% of the expectable day-
lignt,

Vorkplane is between 60-85 cm. above floor.

00ms have a ceiling height of 3m. and floor
area upto 25 sqm.
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FIG 2 DESIGN CURVES FOR DAY- LIGHIING AND VENTIATION
(WORK PLANE 60-85(M ABOVE FLOOR, SURFACE
REFLECIANCES CEILING- 0 5,WALLS-0'5,FLOOR-03)

In these curves, the asbscissa corresponds to fenest-
ration as percentage of floor area and the left hand
ordinate corresponds to illumination in Lux. The
solid and dotted curves refer to the -illumination at
room centre and the room rear respectively. W, de-
notes the window on longer wall and W, that on
the shorter wall.
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Aplot of fenestration percentage as related to the
outdoor wind speed on the right hand ordinate is
depicted in Figs. 1 & 2. Fora known outdoor wind
speed, the minimum area of openings to be provided
either on one wall or on two opposite walls for

achieving 3 a.c.h. can be easily obtained from these
curves,

Fenestration as percentage of floor area for a given
room dimensions can be worked out as follows :

STEP I : Relerto design curves for the given set of-
interior reflectances and consider a dotted curve
corresponding to the window on shorter or longer
wall for providing minimum required illumination at
rear point in a room.

STEP I :  For the required minimum 80 Lux, on the
ordinate, read the value of fenestratian percentage on
the abscissa.

STEP Il : Determine the actual window area and
for the recommended window height between 1.0—
1.1 m, work out the window width.

STEP IV : Ascertain from the curves for ventilation
that the window size determined for satisfying day-
light also satisfies necessary ventilation requirements,

Example :

Design a window to be located on shorter wall for a
room of length 5 m and width 3m in a rural house
having ceiling and floor as dull grey (rc =r, = 0.3)
and walls as off white (r, = 0,5).

Solution :

STEP | : Refer to Fig. 1 pertaining to interior surface
reflectances r. =r. = 0.3 and w=0.5. Locate the
dotted curve marked W, corresponding to a window
on shorter wall.,

STEP Il : For the recommended 80 Lux. of illumi-
nation as indicated on the ordinate, read the value of
fenestration percentage on the abscissa. It comes
out to be 9% of the floor area. ‘
STEP Il : * Window area :
= _—Percentage fenestration x floor area

: 100

! 9 x 15

. = /= = 1.35 sqm.

100 f

Accordingly if window height is 1 m the required
width is 1.35 m.

It may be noted that window dimensions as worked
out will provide 175 Lux. at the room centre which is
enough for performing critical tasks such as reading.

STEP IV : Itis seen that when fenestration is provided
. only on one wall, the desired area of opening_ for 3

- a.c.h. varies from 17.5 1o 89, of floor areq

fDl‘ avg
outdoor wind speed between 2t05 km/hr, tespeo,

ly. Alongwith a door of usual size, a windowg

of about 9% of floor ares as required for day"g;r:.hq
is also adequate for ventllation. When an °pan|ng'mi
0

equal size is provided on the OPPOSsite yq)|, the
minimum redquirement of ventilation is satisfigq ev;
for almost still outdoor wind speed. As Cr0sS veny,
lation also enhances air motion for therma| cornfon‘-:
a window of size equal to 9% of floor aroa With gn
equal opening on the opposite wall may be Considereq
as optimum for adequate daylight and ventilation,

Recommendations

1. An unobstructed window opening of aboyt 810
9 per cent of the floor area is required in additiop
to the usual door opening for satisfying minimup
ventilation and daylight levels in rural housgs, .

2. For good distribution of daylight and ventilatjep,

window height of 1.0m to 1.1 m and sill heighy
of 85-90 c¢m. above floor level s recommendeq,

3. Openings of nearly equal size, located on opposite
walls are recommended to facilitate cross ventj-
lation for thermal comfort, Door may bg treated
as one of these openings.

4. Whereever window opening is on the same wall
as the door, or on the adjacent wall, it should hg
provided in a location displaced from the door,

5. To admit good daylight and breeze indoors,
window opening should not be obstructed py
trees and sheds etc,
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