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Project Description

The residence is designed for a family of 4 in a gated community in Bangalore, India’s IT hub and home to a large population of “techies.” The climate is Tropical Humid Equatorial. However due to its altitude of 920m above sea level it is one of the more comfortable Indian cities with a short summer and extended moderate to cool weather. Our goal is to avoid any mechanical cooling during the short summer season by ensuring natural ventilation, shaded surfaces and openings and insulated walls.

Sustainability concept

Orientation: Severe solar radiation from the SW and NW countered by deep overhanging balconies on the SW and an exposed brick cavity wall on the NW with projecting bricks to enhance self-shading and greater heat dissipation. Windows protected with a brick Jali wall (traditional Indian screen wall), which allows adequate ventilation, sun protection and interesting light and shadow effects.

Structural: RCC frame with brick “cavity walls” and “rat trap bond” walls. RCC “filler slab” where reinforcement rods are spaced to allow placement of a filler material (brick tile) between rods to reduce volume of concrete poured and create an interesting self-pattern visible from below.

Over deck: Major heat gain to be avoided by using inverted earthen pots, inexpensive and locally available to create an air cavity above the slab.

Floor: Atangudi tiles, a beautiful tile sourced from a particular village by the same name, utilizing traditional knowledge and laying/polishing skills but imbibed with a modern colour palette/sensibility. Also a cement “cut and polish” floor, mixed with marble powder (traditionally cool floors) and titanium di oxide (bleaching agent).

Renew/Recycle: Rainwater recycled into the flush tanks and for landscape using local species. Solar water heaters and PV cells for 100% power generation from renewable sources.

-Innovation and transferability

The multi character exposed brick Cavity/Jali/Projecting brick wall is an easy and efficient solution to deal with the climatic issues of building in India (insulating, ventilating and controlled light). The “rat trap bond,” “filler slab” and “earthen pot insulation” techniques are known but not widely used due to low exposure.

-Ethical standards and social equity

The choice of materials helps integrate locally available craft into the building process, the Atangudi tiles which keeps an entire community in the business, the cut and polish cement floors and the earthen pots for roof insulation. It also helps to keep the “modern” end users rooted in their context and tradition.

-Environmental quality and resource efficiency

Strong intent to avoid Mechanical Cooling and preserve material, energy and resources.

-Economic performance and compatibility

Durable and locally available materials have the advantage of lower maintenance for the end user and help continue the production cycle for the traditional suppliers.

-Contextual and aesthetic impact

To work with local typologies to create physical and contextual comfort. Coupled with modern elements like renewable energy devices, energy monitoring meters and energy modelling techniques used to validate the architectural design.

Sustainable Architecture

Minimizing environmental impact

Our works seek to minimize the negative environmental impact of buildings by working on efficiency and moderation on the use of materials, energy and development space. Energy efficiency over the entire life cycle of a building is the most important goal of sustainable architecture and this is achieved by different techniques to reduce the energy needs of the building and capture or generate their own energy.
Typical green strategies include-
-Working on the orientation and site placement of the building to ensure the most efficient placement.
-Envelope design and wall shading as per the climate analysis for the location.
-Working with wall insulation and thermal mass
System efficiency
Large savings are possible when working on the Heating, Ventilation and Cooling System efficiency of all buildings. We are working with alternate design systems that include-

-Earth air tunnels. These involve running long pipes under the ground where temperatures are always lower by up to 6 degrees as compared to above ground conditions. This air is then circulated gently into the building spaces which increase comfort levels and cools the thermal mass for the entire building.

-Radiant cooling and heating systems. These involve circulating Hot or Cold water through long coils which are either buried in the slab or running on the false ceiling. The system helps achieve a great degree of comfort at a lower cost.

-Other efficient cooling systems include air and water cooled VRV systems. We are also exploring Geo Thermal Heat Sinks as an efficient way to reject the heat from these systems deep into the ground using special pipes buried vertically under.
Renewable energy sources
Site conditions are evaluated to finalise the suitable renewable energy devices. These include-
-Solar Photo voltaic panels
-Solar Water Heating
-Wind energy
-Heat pumps
Water Conservation
Water is a scarce resource. Our strategies look to recycle where possible. Rain water Harvesting proves to be a major source of supply. Couple with dry landscape using local plant species, large water savings are made possible.

By reducing the overall requirement and generating the same through renewable sources, we are now in a position to work on NET ZERO buildings which consume no energy from the grid when studied over an annual period. The entire process and the resulting savings from it are predicted in advance through advanced computer modelling.

For larger works PSP works with the California based firm Loisos + Ubbelohde which specialises in Net Zero and High performance buildings and Conserve Consultants, India

Refer links below to some studies on application of sustainable concepts to ongoing projects-

