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Niger College Passive Cooling Project
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Toby Pear
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Article 25
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Click here for the recording video

https://drive.google.com/file/d/1QbH0hCUxTRdYa8dmIwBKaQQ1hohVHlZZ/view?usp=drive_link
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(recording)

Click here for the recording video

https://drive.google.com/file/d/1ir4n95mcCNJSRUdn5rhTXyJwICbeERZD/view?usp=sharing


Natural Ventilation
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https://globalabc.org/presentations
Passive Cooling Webinars

Fan Design Strategies Passive Cooling Cambodia

Cool Surfaces Nature-based Solutions Lock-in Effect

https://globalabc.org/presentations


Special Thanks: 
● CEPT University (India)
● Masons Ink (India)
● SEforALL (Rwanda)
● French Government (France)
● Article 25 (Niger)
● Mahindra Lifespaces (India)
● LOD (China)
● SPACECOOL (Japan)
● GBPN (India)
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Passive Cooling Repository
https://globalabc.org/passive-cooling
-global-case-studies

https://globalabc.org/passive-cooling-global-case-studies
https://globalabc.org/passive-cooling-global-case-studies
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Passive Cooling Repository
https://globalabc.org/passive-cooling
-global-case-studies
Table of Contents:
● Project Description
● Climate Analysis
● Passive Cooling Details
● Active Cooling Details
● Perfomance Data
● Financial Data
● Operationa/maintenance
● Lesson learnt/recommendations
● Visual aids (drawings, etc.)
● Contact

https://globalabc.org/passive-cooling-global-case-studies
https://globalabc.org/passive-cooling-global-case-studies
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Passive Cooling Guidelines (ongoing)

The guidelines aim to

1) policy-makers wishing to develop or 
update their building energy code to 
incorporate passive cooling

2) design practitioners working on 
building design, construction and 
operation on the ground

The guidelines are aimed for tropical 
regions whose cooling demand is dominant.

Chapter 1 
Design and Operation of Passive 

Cooling Strategies 

Chapter 2 
Performance Indicators for Energy and 

Comfort, Climate Analysis Tools

Chapter 3 
Building and Cities Codes, Policy 

Perspective, Guidance

Supported by

To be coming

To be coming

To be coming
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Passive Cooling & NbS Workshop

Together with CIB, Passive Cooling WG organised a workshop 
to discuss the potentials and way-forward of passive cooling 
and Nature-based Solutions in Purdue University, USA.

https://cibworld.org/nbs-passive-cooling-workshop-recap/

https://cibworld.org/nbs-passive-cooling-workshop-recap/


• Heat risk rising across tropical regions
• Cooling demand outpacing access, affordability & 

grid capacity
• Mechanical cooling alone is insufficient & inequitable
• Passive cooling enables resilience, equity & lower 

emissions
• But it does not occur automatically
• Regulations shape layout, orientation, shading & 

airflow at scale
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Passive Cooling: 
A First Line of 
Defence

Traditional cooling wisdom meets a new era of extreme heat: Passive cooling remains 
the first line of defence

(Image Source: Prabhu B Doss, Flickr Commons: CC-By-NC-ND-2.0)



Chapter 1 at a 
Glance: Scope of 
Strategies
• Strategies arranged across four thematic 

categories and two spatial scales — 
connecting city form and building detail

• Over twenty strategies addressing solar 
control, natural ventilation & material 
response in warm-humid climates

• Provides design guidance applicable to 
neighbourhoods, buildings & façade-level 
interventions
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Inside a Strategy: 
Linking Design 
and Policy
Framework applied to every strategy

• What the strategy is
• How it works
• Common variations
• Implementation guidance
• Pitfalls to avoid
• Climate zone suitability
• Microclimatic considerations 
• Synergies with other strategies
• Retrofit applicability
• Performance-oriented note for 

policy-makers
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A contemporary example of a single opening designed to 
serve several functions: sun protection, ventilation, 

reflection of light for better distribution of daylight, and the 
reduction of noise transmission (Koch-Nielsen, 2013).

Example: External Shading for Windows
DESIGN SUMMARY

• Fixed or adjustable devices – overhangs, fins, 
louvers, or vegetation – block direct solar 
radiation.

• Reduces cooling loads & glare while maintaining 
daylight and ventilation.

• Key design points: 
• Size for solar geometry 

• Use durable, reflective materials

• Integrate with window system

• Climate focus: Essential in hot-humid & hot-dry 
regions; combine with natural ventilation.

Policy Guidance
• Mandate solar-control metrics in codes, e.g., 

SHGC ≤ 0.25–0.62; U-factor 1.8–3.0 W/m²·K, 
(BEE, 2024).

• Provide credits/incentives for adaptive or 
dynamic shading.

• Integrate façade & urban-design provisions in 
planning rules.

• Support training and compliance programmes 
for inspectors & practitioners.

Koch-Nielsen, H. (2013) Stay Cool: A Design Guide for the Built Environment in Hot Climates. 
London: Routledge. 
BEE (2024a) Energy Conservation and Sustainable Building Code (for Commercial and Office 
Buildings). New Delhi, India: Bureau of Energy Efficiency, p. 227.
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Passive Cooling Guidelines 
Chapter 2, Indicators
Chapter 3, Codes and policies

We need a precise common language, to translate successful 
technical and legislation examples from one jurisdiction to another

Such common “translation language” exists, in international 
standards (e.g. ISO 52000).

It allows to transfer lessons learned, leaving at same time each 
country free to choose its own speed in improving performance levels

In the guidelines we present examples of codes at 3 levels: 

Urban (not discussed in this presentation) 

building

personal



Energy need for (heating or) cooling = heat to  be 
extracted from a thermally conditioned space to 
maintain the intended space temperature conditions 
(standard ISO 52000)

Performance of the building envelope in avoiding heat 
penetration into the space.  Under different names, in building 
codes of Morocco, Serbia, British Columbia, Vancouver, 
Toronto,…

200              kWh/m2y 15  kWh/m2y30 

« energy needs » Can be further reduced by 
passive systems such as Nocturnal ventilative 
cooling or Earth to air heat exhangers or 
eveporative cooling

Remaining low « energy needs », if any, 
can be supplied by efficient active 
systems such as heat pumps, thus 
reducing total primary energy 

By increasing the % of renewables in the 
national energy mix the non renewable 
primary energy used at the source can be 
lowered

10 kWh/m2y 

6 kWh/m2y 

X         

Standard EN ISO 52000: “The 
use of 

only one requirement, 

e.g., the numeric indicator of 
primary energy use,
 
can be misleading.  



The choice of the comfort scenarios determines the comfort 
temperature felt by people and in turn the “energy needs for cooling”

Practiced e.g. by Cool Biz campaign by Japan Government and 
corporations since 2005

Clothing and chairs with low insulation values

and air speed on skin (from natural ventilation and fans)

can offer full comfort even raising the set point to 28 °C and 
beyond, according to the « elevated air speed comfort zone 
method » of Standard ASHRAE 55.
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Singapore’s Passive Cooling Strategies
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Mr Calvin Chong
Divisional Director (Energy & Climate Policy)
Ministry of Sustainability and the Environment, Singapore 



Singapore is an island, a city, and a country
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We use urban design to maximise wind corridors and 
allow for natural ventilation
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Marina South’s climate-sensitive design Wind corridors in Jurong Lake District
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Integration of greenery into our urban landscape Use of cool materials 

We intensify greenery and use cool materials



We optimise active cooling in our buildings and increase 
community resilience  
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World’s largest underground district cooling system at Marina Bay
Heat Stress Advisory for the general population 

undertaking prolonged outdoor activities



Thank you!
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The average temperature in Latin 
American and Caribbean cities has 
risen by                          people over the age of 65 died prematurely 

from heat-related causes in the region, in 2023. 48,000

of workers in Latin America and the 
Caribbean are exposed to extreme heat.70%

1.5°C since 1950 .

Integrated design 
in practice

Capabilities and 
knowledge

Regulatory 
Framework

● 14 Showcases
● 14 Design Charrettes 
● 1 Open Tool to calculate 

energy efficiency 
performance and comfort  

● 2 Minergie Neighborhood 
projects 

● More than 10,000 people 
trained

● An open library
● 3 active networks working 

with leaders in LATAM and 
implementing solutions 
for the region.

● Building Energy Codes in 4 
countries in the region

● Network with 50 
Municipalities  

● Taxonomy alignment
● Co-creation of incentive 

systems 

How do we face this?

1 2 3
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Floor in contact with the ground

Ventilated reinforced concrete slab 
U-value: 4.31 W/m²K

Walls Masonry
U-value: 2.31 

W/m²K

Windows
Single glazing + 

aluminum frame 
without thermal 

break
Effective 

opening: 50%

Gallery
Solar control 

element

Reinforced 
concrete slab

22%
students and 
teachers benefited200
less discomfort

"At times it got so hot that it made us 
sleepy, and we’d either fall asleep in 

class or stop paying attention.” 



Thank you!

Learn more at 
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Q&A
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hoshu@spacecool.jp



SPACECOOL Products
・Self-Adhesive Film
・Magnet Sheet
・Membranes
=Higher solar reflectance
　+ High radiation

SPACECOOL Products have a higher solar reflectance than conventional solar reflective 
paints or glaciers. As a material that readily undergoes radiative cooling, it nearly 
eliminates solar heat gain.

◾Daytime radiative cooling material

◾Basic test result　

＞
reflectance

◾Concept diagram

Radiative cooling materials already exist



Installation of SPACECOOL, you can combat heat stress. 
As a result, user will get the benefits of four effect categories.

Installation examples and Effect categories

Power Distribution Board  & CubicleTelecom Station Heat 
Mitigation

AC/HVAC Outdoor Units

PCS for Solar Panel Livestock Facility

Power & Cost Savings,  CO2 Reduction

Improve  Working Environment
Power & Cost Savings,  CO2 Reduction

Prevent Equipment Failure 
Increase Reliability &Reduce OPEX

Gas Supply
 Control Panel

Simple Container　Workers House Corrugated Metal Roof

Enhance Productivity



Radiative cooling materials are particularly useful among passive cooling methods.
・For those living in simple containers, they get a comfortable living space.
・Medical tents gain enhanced cooling performance and increased comfort.
・For athletes, they get good sports facilities and help lower core body temperature.
・Sun umbrellas make walking easier.
・Not only humans, but livestock like pigs also thrive more easily.

Passive radiative cooling is more useful for heat problem.

Sunshade for Tennis Court 
at Emirates Palace Hotel in Abu Dhabi 

Red Cross Tent
Emergency aid tent at EXPO2025

Container Workers House
Red Sea Global in Saudi Arabia

Rest tent for Athlete
World Athletics Championship in Tokyo 2025

Pavillion Tent
at EXPO2025

Livestock Cooling Shelter
in Japan

Heat blocking rate: ≥ 75%,  S65+ (JIS 1951)
highest level in industry.

UV blocking rate: ≥ 99.9% UPF50+  (JIS 1925) Visible light blocking rate: ≥ 99.9%



Power savings and CO2 reduction effects from individual adaptation for each HVAC are limited. 
Radiative cooling materials can enhance the thermal performance of roofs and rooftop.
Large-scale installation could make it a viable mitigation strategy. 
SPACECOOL can provide adaptation , Policy makers can upgrade adaptation to mitigation.

Adaptation to Mitigation

Radiative Cooling Solution Result & Simulation Strategic Options / Policy

Improving Air Conditioning Efficiency on Business 
→3 to 18% reduction in power consumption in Japan
→Ave16% reduction in power consumption in Thailand

Global
Electricity

consumption 

20%

20%
↓
2%
↓
270 million tons=0.7%（Y2024：37.8 Gt）

Air conditioning use for of global 
electricity consumption.

Improving efficiency by ave10% 
by SPACECOOL=2% Reducing

global energy-related CO₂ emissions

・Certification of Materials 
　within the Economic Zone

・Establishment of Installation 
　Standards

・Joint Demonstration in Large-
　Scale Implementation Areas

・Establishment of Implementation 
　Subsidies for Private Companies

Etc…

Result on metal roof, Rooftops
Simulation→Set Policy

warehouses, schools, hospitals, 
buildings, commercial facilities



SRM（Solar radiation management）, which falls outside both adaptation and mitigation.
Achieving the 1.5°C target is becoming increasingly difficult, with tipping points looming.
Distinct from conventional solutions, Increasing albedo(Earth's reflectivity) is also necessary.
Controlled SRM may be worth considering. *not include with un-controlled SRM like aerosol.

Potential for Controlled SRM

Arctic sea ice extent has decreased by 2.8 million km².
Snow absorbs only 10-20% of sunlight, while water absorbs 90%.
Increase albedo (Earth's reflectivity) to compensate for the loss of Arctic sea ice.

Earth’s energy budget describes the balance between the radiant energy that reaches Earth from the sun 
and the energy that flows from Earth back out to space. Credits: NASA

Enhanced Albedo Facilities／Controlled SRM



The public and private sectors can collaborate.
We can respond to climate change with adaptation and mitigation. 
SPACECOOL member believes for THE FUTURE.

Let's move mountain together !

SPACECOOL Europe GmbH
Alexander M. Schmoldt
alexander.schmoldt@spacecool.jp 

SPACECOOL INC.
Terry (Tianhua) Ouyang
tianhua.ouyang@spacecool.jp

SPACECOOL INC. CEO & CTO  Masahiro Suemitsu

 When you want to get sample, sample of sun-umbrella, discussion. Please contact us.  



Thank you!

#BuildingsCoolingPavilion            #BuildForClimate            #ActOnCooling


