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Estimated 2015
Population Density

persons per km?

Population density
across the world



Map 2.1 « CDDs across the world, mean annual average 2007-17
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What about real weather recentdata ? ¥ ==

Recorded Weather Temperature 1st march 2019-6th august 2019

—8—London @ Delhi

* The picture shows two 50.0
extremes 45.0
* Regular temperature of 40.0
summer in Delhi -

. gbéecr:il-early July = daily > 00

* night “cooling” at 25-28°C oo

* Heat wave in UK ? 00

¢ 2-3 days with a maximum 0

at 37 °Conce ... 10.0

5.0

0.0

Data extracted from the Russian weather
server RP5.ru and post-processed

4/2/2019
6/3/2019
5/4/2019
5/5/2019
4/6/2019
4/7/2019
3/8/2019
2/9/2019



Some learnings looking at the global issuess, /i~
related to climate change *

* The CO2 concentration can be considered as evenly distributed the world
over (who ever emits influence the rest of the world)

* The highest number of people affected by serious climate changes are
located in the hot and dry or humid climates where highly density is the
norm

* The health related impact there are immense as more and more deadly
climate period are reached in countries like Nigeria, Pakistan, India,
Bangladesh, Indonesia, Philipines, China to name few

* The main increase in CO2 emissions is now often coming from the same
countries with are and will suffer the most. In these countries the level of
equipment in air conditioning for the population is increasing very fast but
still under 10%, therefore the importance to make sound building with
passive design for better thermal comfort



Thermal Comfort

* 90 % of the apartments are not actively cooled ...

* Health and ability to work

High temperature in the apartments > 35 °C ?

Aim to keep your living space cool. Check the room temperature
hetween NR:0N and 10:0N0 at 12:00N and at nischt after 22:00).

Ideallv the room temneratiire chniild he kept below 32 °C
during the day and 24 °C during the night. This is especially
important for infants or people who are over 60 years of age or
have chronic health conditions.

* Passive measures .

223N
. u‘fféﬁg\‘; World Health
V' l V . .
Building envelope . &Y Organization
* Reduction of heat gains across the envelo. o7
* Enforcement of ECBC-R Eco Nivas Samhita (mandatory compliance)

* Retrofit on existing building with application of External Movable
Shading

* Active thermal comfort measures

Low energy assisted cross ventilation at night (~1 W/m?2, solar
powered)

Evaporative coolings
Active cooling
Dehumidification

Indirect Impacts

Impact on health services

* Increased ambulance call-outs

and slower response times
Heat cramps
* Responsetimes
¢ Increased numberof hospital
admissions
* Storage of medicines \

Increased risk of
accidents T I,

* Drowning
* Work-related accidents
* Injuriesand poisonings

Increased @ /

transmission of
* Foodand
waterborne
diseases
* Marinealgal
blooms
ﬁ
Potential disruption of ==
infrastructure:
* Power
* Water
¢ Transport
* Productivity
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Direct Impacts

-
@
Heatillness
* Dehydration
¢ Heat aamps
* Heat stroke

Accelerated
= death from:
* Respiratory disease

Cardiovasculardisease
Otherchronicdisease
{mental heaith, renal

\ disease)

Hospitalization

* Respiratorydisease

* Diabetes mellitus

* Renaldisease

¢ Stroke

* Mental health
conditions



Example of a measured flat in a low cost housing in Rajkot, India ||\
BEEP

Monitoring of Smart Ghar Ill, 1200 dwellings, no AC -y
) Iy ¢}

Low cost housing { N "
| ; '
1
| Y

h
as compared to the il :
business as usual |
projects

Low Window to Wall
Ratio

Partly opaque
windows/shutters

without additional cost ; ‘ 4 . ‘

|
;

Casement windows
with large natural
ventilation openings



Example Of A rmnAanciirad flar tin A A ~Act hAaticiineas tih DaitloAad LA

Monitoring
During hot summer

in Rajkot (40-41°C
max every day)

Inside temperature
between 30-32°C
- 8-9°C below

outside without any

cooling

Compliant with the
National Building
Code thermal
comfort of India
with ceiling fan

45

40

35

30

25

20

e

10.05.201900:00

11.05.201900:00

12.05.201900:00

13.05.201900:00

P

e

PrErm

——05_BD_TM (°C) ———09_OT_TP (°C)

AL

VAVAVAVAY \

Table 9 Desirable Wind Speeds (m/s) for

Thermal Comfort Conditions
(Clause 5.2.3.1)
Dry Bulb Relative Humidity (Percentage)
Tem, I‘l‘lll'c, — s —
G 30 40 50 60 70 8 9
(1) @ & @ & ;G MO 6
28 - L] L L L * *
o o o o o o o 29 * * * * * 006 019
g g g g g g g 30 . . L 006 024 053 085
S S S S S S S 31 * 1006 024 053)1.04 147 210
2 & & 2 3 2 2 32 0.20 046 0.94 1590226 3.04 **
2. 2 2 2 g 14 g 13 0.77 %10 * *% =%
3 3 3 3 3 3 3 34 1.85 2 72 Lo L B
s ) S ~ < ) g 15 320 ** - s - % s
* None

** Higher than those acceptable in practice.




@ History of External Mobile Shading sYstemS (EMSYS) ||\
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* Some of the earliest examples of EMSYS used include
awnings, shutters and jalousies

Lyon Jalousies, France

* The jalousies appeared at the end of the 18th century and
are frequent in the buildings of report in Lyon in France.

* They share the urban landscape of the old centres with the
shutters.

* These examples of external shading can be seen throughout
Lyon on buildings from the 18th century to the 20th century.

* Jealousies are a shading system characteristic of the
Lyonnais and part of the Rhoéne and are regarded as a Some examples of Lyonaise Jalousies in use even today
precious heritage to keep

Indo-Swiss Building Eneray Efficiency Project (BEEP



% History of EMSYS ( Example of Spain and also awnings in the U.S.)
The Art of
Energy Efficiency

* Awnings were widely used in U.S. during early
20t century, until the advent of A.C. during the
1940s

* Simple shutters have been in use in Europe
traditionally

Indo-Swiss Building Energy Efficiency Project (BEEP)
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* Numerous examples of external shading can
be seen in historical Indian architecture
through the ages

e EMSYS has been consciously used for
controlling heat gains in buildings.

* Some of these buildings can still be seen
throughout the country and are even
regarded as ‘heritage’.

Different types of external shadings can be seen in
old 'heritage’ homes in Kolkata




@ EMPA experimental study on External Shading, Switzerland ||\
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Untersuchungen :
. iber
« Study and testing on warme-, licht-,
wind-und
external lamella (louver) schalltechnisches
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High Performance Building Facade

Effin‘Art Solutions; report by Ernest Orlando Lawrence Berkeley National Laboratory

The Art Of Bug.nmcs ENEORGE
- EFFICIENCY PROJECT
Energy Efficiency

Experimental study done by LBNL (2009) shows reduction in cooling
loads by up to 80-87% by use of external shading and better visual
comfort

Table 1: Monitored Performance of Innovative Shading Systems

South-facing, large-area window, dimmable lighting controls, Berkeley, California

Interior Shades Exterior Shades
Manual Automated Manual Automated
Lighting Energy Use (kKWh/ftZ-yr) 1.04-113 0.92-1.11 1.12 -1.41 1.0-1.27
Lighting Energy Savings”* (%) 62 - 65% 62 - 69% 53 -63% 58 -67%
Cooling Load Savings™ (%) Upto15% Upto22% 78 - 94% 80 -87%
Peak Cooling Load (W/ft2-floor) 80-94 8.0-98 1.6-3.1 20-25
Exterior view of the LBNL Windows Testbed Facility with the VB-E1n and VB-
) oo E3opt
Avg time uncomfortable (hours/day) 2.3-3.7 0-1.1 0.7-38 02-3.0 systems installed on the left and middle test chamber windows, respectively.

The reference case
with an interior Venetian blind (reference-VB) is on the right-most chamber

Note: Shading systems are differentiated based on level of visual discomfort. Successful systems window.
yield both comfort and energy efficiency.

|
| *Savings compared to ASHRAE 90.1-2004 (no daytime controls) :
: ** Compared to manually-operated, conventional interior shade :
|

| |

*** Amount of time when brightness of window caused glare

Indo-Swiss Building Energy Efficiency Project (BEEP)



Air quality

* Simple low
assisted
ventilation
with air
filtration ?

e Solar
powered ?

* Active cooling
with air
filtration

* Air purifiers

N
BEEP

BUILDING ENERGY
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Air Pollution in World: Real-time Air Quality Index Visual Map
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WORLD MAP OF GLOBAL HORIZONTAL IRRADIATION GeoModel

e India well - W I e @
equipped - | - | |
with
daylighting (>
5 kWh/m?2- o ; ) PP Ry Vo e
day) o ----------------- e g | ------ -------- | Rl .

__________________________________________________________________________________________________________________________

e Architectural
design

solargis

http://solargis.info ' SolarGIS © 2013 GeoModel Solar

Long-term average of: Annualsum <700 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 >

w B R

Daily sum <2.0 40 45 50 655 60 65 70 75>
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* Non AC residential buildings ?
 Natural ventilation ?
* New solutions ?

* AC buildings
» Better glazing (noise reduction)
e Other technologies
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* Thank you for your attention



