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Passive Houses in the Middle Ages - Traditional turf houses in Iceland 

Diverse Voices – Global Passive House: Extreme Climates and Cultural Challenges

First PHI Certified Hospital in Frankfurt, Germany 
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Mongolia: Ganbaa Nyamaa & Amarbayar Adiyabat, Mongolian Passive House Institute
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Assemblies and PH Data:

• Walls: 24” Double stud wall with cellulose – R 

81 

• Roof: 27.5” I joist with cellulose 

– R 94

• Floor: 18” I joist with cellulose, 2” XPS, on top 

10 cm concrete for thermal mass – R 70

• Windows: U 0.14, improves to R 28 with 

thermal shutters

• Primary Energy: 70 kWh per sqm/year (PHI 

target 60 kWh per sqm/ year)

Mongolia: Ganbaa Nyamaa & Amarbayar Adiyabat, Mongolian Passive House Institute



Takeaways:

• When it’s cold, there is always sun – Solar gains and PV are very productive

• Thermal mass extremely effective

• Night shutters are successful

• Find solutions for peak conditions without upsizing equipment

• Own standard for Mongolia climate without deviating too much from PHI

• Calculation for pre-heating of ventilation air needs to be adjusted

• Consideration of night shutters

• Own component certification system

• Season for construction is extremely short – Local certification body needed

• More education

• More thermal bridge awareness

“In Mongolia, Passive House is easy – It’s only cold.” (Ganbaa)

Mongolia: Ganbaa Nyamaa & Amarbayar Adiyabat, Mongolian Passive House Institute
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Asia - India

India



About eds1.India: Global Passive House: Extreme Climates and Cultural Challenges



City planning at Indus Valley Civilization Biconcave pillar at Dholavira [2650 BC] Water harvesting at Modhera [1026 CE]

India: Sustainable Buildings: The Ancient



Shading device Courtyard with water body Plastering with mud, lime, and husk

India: Sustainable Buildings: The Vernacular



Nalanda was an acclaimed 
Mahavihara, a large Buddhist 
monastery and university in the 
ancient kingdom of Magadha 
(modern-day Bihar) in India.

Considered by historians to be 
the world's very first residential 
university, and among the 
greatest centers of learning in 
the ancient world, it was located 
near the city of Rajagriha
(now Rajgir).

The University flourished from 
427 to 1197 CE and attracted 
scholars from all over the world.

Subjects such as grammar, 
medicine, logic, philosophy, and 
mathematics were taught  here 
by renowned scholars.

Learnings from the ancient:

• Attention to local climate
• Orientation
• Mass walls for insulation
• Engineered drainage 

systems
• Passive strategies

India: Nalanda University: Learnings from the Ancient

https://en.wikipedia.org/wiki/Rajgir


India: Nalanda University: New University Campus

New Campus:

• Passive strategies
• Decarbonization
• Net zero strategy
• Innovative systems
• Biomass
• Resiliency
• Community impact
• Equity
• Culture and local context



Innovative Systems:

• Correct orientation, shading, appropriate envelop and optimized daylighting – reduced heat gain by 20%
• Use of Desiccant Evaporative (DEVAP) technology for cooling/heating of buildings
• Solar Integrated thermal storage technology for HVAC System
• Smart LED lighting, DALI integrated with occupancy sensor
• Use of Compressed Stabilized Earth Blocks (CSEB) blocks instead of common burnt clay bricks
• Use of integrated boxes of masonry to achieve seismic stability
• Use of thick cavity walls to increase thermal resistance
• Climate appropriate landscape design to reduce potable water demand 
• Biogas operated Combined Heat & Power (CHP) engine
• Solar PV captive power plant
• Cooling as well as cleaning of the air through use of selected native plants
• Cooling strategy – chemical dehumidification, evaporative cooling and air conditioning – reduced cooling load by 20%
• Automated approach - smart grid
• Proposed use of electricity generated by solar PV, biomass (rice husk & algae)

India: Nalanda University: New University Campus



India: Electricity: Generation – Transmission – Distribution - Consumption
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Interior Lighting & Controls 

• LPD  6.3 W/m2

• LPD  0.25 W/m2

• Occupancy Sensors
• Daylighting Controls 

Exterior Lighting & Controls 

• LED lighting fixtures

• LED lighting fixtures

Interior & Exterior Lighting 

• Astronomical time switch 

Mechanical Systems (HVAC)

Controls 

Total System Efficiency

• Temperature controls
• RH controls
• Occupancy controls
• Variable Frequency Drive 

(VFD)

• Treated Fresh Air Units
• Demand control ventilation  

Maximum Threshold – 0.20 
(kW/kWr) 

Ventilation 

• Over 60% of regularly 
occupied spaces, have 

• 100 lux-2000 lux for 90% 
of the daylit time, 

Useful Daylighting Illuminance 

• Maximize SPV 
installation

• Meet operational 
energy requirements

• Additional solar 
energy used towards 
offsetting Embodied 
Carbon 

Renewable Energy SystemsBuilding Envelope 

• WWR  < 40%
• VLT  0.35
• U factor 2.20 W/m2.K
• SHGC  0.25 

• Poured Earth + Insulation
• U-Value 0.22 W/m2.K 

• Ribbed Slab + Insulation
• U-Value 0.20 W/m2.K 

Fenestrations

Roof

External Wall

• Light Shelf
• Operable External Louvers 

Shading Plug and Process Loads

• Strategize reduction of 
workstation loads

• Advanced power strips
• BEE Star Certified Appliances

India: Sustainability Concepts: New Construction
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Reduction in the use of high 
embodied energy materials 
(concrete and steel) 

Optimized structural design and 
loading 

Hot spot analysis that led to 
the prioritizing 
elimination/reduction of the 
use of materials with highest 
embodied energy i.e.. 
Aluminum, Concrete and 
Steel

Use of precast elements in 
the ribbed slab roofing 
system enable efficiency in 
design and helps reduce 
wastage during 
construction

Evaluation of the embodied 
energy of materials used in 
business-as-usual (BAU) 
construction.

Material selection and optimized structural engineering design 
solutions to reduce overall embodied energy of the structure.

Use of extreme low 
carbon cement

Ribbed slabs 

Poured earth exterior 
walls and some 
internal partition walls 

Electric Arc Furnace (EAF) 
Steel (Rebar)

Air-dried sawn timber 
(door/window frames & 
Internal partitions)

Bamboo/Wood based 
external movable louversHigh weight-bearing 

capacity, light construction, 
and ability to cover large 
spans

Ribbed slab roofing systems

Integration of radiant cooling 
coils – larger exposed surface 
area

25

Build Light Build Low Carbon Build Wise

India: Sustainability Concepts: New Construction



India: Passive House Standard: Challenges and Opportunities

Passive House Standard:
• Currently not built
• USGBC - 2002 - LEED in India
• Green Buildings - certifications yet limited to around 2% of formal buildings
• Standard needs more awareness

Challenges:
• Cost premiums
• Building methodology
• Continuous rigid insulation products (EIFS available – durability)
• Energy Recovery Ventilators are currently being used in some building typologies 

(indoor air quality and energy savings); taking it further to meet Passive House 
standard could be a challenge

• Housing: most climates don’t need heating or cooling 7 – 8 months
• Windows opened for ventilation (cultural context)

Opportunities:
• Many cities have a high pollution rate
• Energy Recovery Ventilators – available
• Heat Pump technology - available
• Could be successful in some typologies

• Factories – due to high energy demand 
• High end market rate/ luxury housing 
• awareness with cost premiums
• Schools – private schools



Sri-Lanka: Passive House Standard: Clothing Factory

Passive House Standard:
• Tropical-warm/humid climate - cooling dominated
• Successful retrofit (PHI Enerphit)
• Clothing factory - with upto 60% energy reduction
• PH construction methodology was a challenge
• Some products like air barriers were Imported
• Ext. continuous insulation - EIFS system locally available
• Energy Recovery Ventilator - imported from India
• Cultural context: Restrooms outside of PH thermal boundary



Asia - Japan
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North Africa - Tunisia

Tunisia



North Africa - Tunisia

Bulla Regia

Archeological Site
1st Century BCO

Tunisia



North Africa - Tunisia

Bulla Regia

Archeological Site
1st Century BCO

Tunisia



Tunisia

Matmata

Berber Village

North Africa - Tunisia



Tunisia

Sidi Bou Saïd

Dar El Annabi

North Africa - Tunisia



Tunisia
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Indoor/Outdoor

Five Courtyards House | Architecture Lab Boum

Source: ArchDaily



Indoor/Outdoor

Five Courtyards House | Architecture Lab Boum



Indoor/Outdoor

Five Courtyards House | Architecture Lab Boum



Indoor/Outdoor

Passive House and Hybrid Space
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Thank You!
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