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Introduction 
As it is known environmental issues such as rapid growth of 

human population, depletion of the energy sources, global warming 
and increasing water level have affected the ecosystems and biological 
diversity which need to be considered with sustainable design strategies 
and innovative solutions. The efficient use of energy in buildings 
requires understanding a series of questions and issues in relation 
to the built environment and also seeks new concepts and forward-
looking visions. Energy consumption has environmental impacts and 
plays a key role in addressing challenges of assessment in the built 
environment. Non-renewable energy sources are being consumed at 
staggering rates which can lead to major environmental challenges and 
concerns.

 	 Due to environmental and energy-related concerns, the 
architectural community needs to consider these issues and associated 
risks. The concept of floating architecture can be introduced as 
an innovative solution to climate change challenges in the built 
environment rather than hypothesis. Not only does floating architecture 
can create new architecture style but also connect an interface between 
the offshore renewable energy and the built environment. The idea of 
living and working on water itself is neither new nor innovative. In fact, 
there are many instances of floating buildings in the Sumerian period 
which were built by the Madan people in the swamps of Mesopotamia. 
Figure 1 [1] shows an example of floating houses in Asia which has a 
much longer history of floating architecture, in which people are still 
living. 

There are major categories of design methodologies for floating 
buildings. In order to implement appropriate methods and techniques 
in design process for developing floating buildings, hydrothermal 
use of water and mechanical and thermal properties of materials 
should be taken into consideration prior to other factors. For 
example, due to temperature difference between the water and the 
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Abstract
7KLV� SDSHU� SUHVHQWV� WKH� VWXG\� FRQFHUQLQJ� ÀRDWLQJ� EXLOGLQJV� LQ� WHUPV� RI� HQHUJ\� HI¿FLHQF\� SHUIRUPDQFH� DQG�

improving awareness to build them. It includes their capacity to deal with climate change by leading the use and 
LPSOHPHQWDWLRQ�RI� LQQRYDWLYLQ�ÀRDWLQJ�EXLOGLQJV�FDQ�OHDG�WR�RSWLPXP�IXWXUH�DSSURDFKHV��7KLV�SDSHU�SUHVHQWV�JXLGHOLQHV�IRU�GHYHORSLQJ�
sustainability strategies or decision-making frameworks for offshore renewable energy facilities. It will analyze 
example projects built on the seas in relation to offshore wind energy, wave energy and photovoltaic cells. The 
development and assessment of sea energy sources should be considered as renewable energy source. It also 
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ability to be maintained or replaced if necessary.

6) Location: The location of a floating building must maintain 
an acceptable level of amenity between any other building and any 
proposed building.

7) Safety equipment: Floating building must have appropriate life 
safety devices suitable for marine use.

8) Firefighting equipment: Floating building must have access 
to appropriate levels firefighting equipment to safeguard against fire 
spread.

9) Minimum water depth: Water depth under a floating building 
must at all times be sufficient to prevent grounding of the building [12].

The development of floating building concepts for solving 
environmental issues should include a series of considerations such as 
waste management systems, durability of materials and accessibility. 
Therefore, environmental performance assessments of floating 
buildings can play a key role in forming and planning of floating 
offshore bases. There are many factors that should also be considered 
for design process methods in the floating architecture that can be 
summarized in the following steps:

• Long-term lifecycle 

• Long-term GHG emissions 

• Resource usage strategies

• Minimal environmental impacts 

• Recycled and recyclable.

Methodologies and Sea Energy Resource Assessments
As mentioned above, design criteria of floating buildings are focused 

on a series of environmental issues and architectural design challenges. 
Furthermore, environmental aspects of floating buildings have led to 
the development of sea renewable energies which are emerging as new 
source of energies. Therefore, it is necessary to focus simultaneously 
on the potential environmental impacts of floating buildings related 
to renewable energy including large district energy systems (e.g. 
offshore wind turbines) and architectural design process. To develop 
these aims and meet the sustainability goals, the relationship among 
floating buildings and implications of sea renewable energies for 
energy efficiency should be determined based on their relevance and 
significance and new criteria. It is clear that development of floating 
buildings needs more comprehensive approaches to address technical 
challenges which should be taken into consideration, but in spite of all 
these requirements, floating buildings can be considered as the major 
opportunities for climate change mitigation plans and energy efficiency 
approaches. Although in the context of floating structures many of the 
studies are current based on these aspects, sustainability benefits and 
advantages of floating buildings are still unknown.. Therefore, architects 

and designer should be involved in all phases from evaluating floating 
buildings in terms of sustainability indicators to understanding their 
potential effects and energy supply. For instance, in the Rijnhaven in 
Rotterdam, the floating pavilion is remarkable not only because of the 
spheres floating on the water, but also because of its climate-proof, 
innovative, sustainable and flexible qualities. The floating pavilion is a 
pilot and a catalyst for floating construction in Rotterdam (Figure 2).

The level of sustainability of the pavilion is determined by the 
materials used, its flexibility, as well as its fittings. For instance, the 
building’s heating and air conditioning systems rely on solar energy 
and surface water. It contains various climatic zones; the energy is used 
only in places where it is required at any specific moment. Where power 
is concerned, the pavilion will largely be self-sufficient. The pavilion 
even purifies its own toilet water. Whatever is left, can subsequently be 
discharged into the surface water [13].

Sustainable practices through innovative architecture including 
concepts, methodologies, tools, applications and passive design 
strategies are quickly becoming the catchphrases of the architectural 
community. Advocating environmentally-friendly technologies 
and innovative research methodologies highlight accurate paths for 
architecture and the built environment. As building on solid ground 
may not always be the conventional practice, therefore, design 
community is required to create facilities that are environmentally 
accountable through new concepts and strategies. To illustrate the 
potential applications of floating buildings, it can be referred to many 
examples of floating buildings that have been built in recent years. For 
instance, the floating houses in Lake Huron [14] have been ter [13gTstexample change mitigarefore, archiess taptiessty,snstructing sysainaes many -0.oat001 Tw 0 8(studies ae0 )p vao passy -s le ess llow in Lakeessing ysaiss tae 
g pavilio34oatinot alwaL73o6 TwTw r at any sient. �8ed to many  to cree fllchi.fucting-1.211 TD
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shows various concepts of floating structure proposed for construction. 
It includes two types such as floating bridge and floating home that are 
being used recently. 

Floating structures can be realized on an open water surface. The 
structures can move along with the water level. This way any water 
height is possible, so the buildings are not at the expense of water 
storage. The floating buildings can be permanent in water, but when 
the floating body and soil underneath is made suitable, the floating 
building can also rest on the ground when the water is low or when 
there is no water at all [15].

Floating buildings can play a role in providing sustainable energy 
future and renewable energy sources. Important objectives of floating 
buildings also include ways to reduce energy consumption and CO2 
emissions in the built environment. Offshore energy sources have 
potential advantages that have been given less attention and should be 
considered as one of the objectives of floating buildings to provide new 
sources of them. 

Wave energy as one of the main energy sources has the potential 
to address the development of effective energy efficiency policies over 
other renewable energy sources. For example, wave conversion can 
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by increasing interest in using natural resources and their integration 
with floating buildings. The ocean thermal energy can be harnessed by 
means of a thermodynamic cycle, which uses the temperature gradient 
between the cold deep waters and the warm surface waters. Figure 8 
shows sea surface temperatures recordings which include suitable area 
for OTEC. It is estimated that, the amount of solar energy absorbed 
annually by the oceans is equivalent to 4000 times the world energy 
demand in the same period [26,20].

In addition to providing another clean indigenous source of ocean 
energy, offshore wind can also be considered. Offshore wind is the 
movement of air from the seas and oceans, the kinetic energy of which 
can be harnessed by wind turbines [27]. There are advantages and 
disadvantages to all types of offshore wind. The main disadvantage of 
offshore wind is that they require higher installation costs, operations, 
and maintenance and connection costs. Although landside wind farms 
are cost competitive with conventional power plants now, but land-
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