
mechanical ventilation with heat
recovery
mechanical ventilation with heat recovery is an advanced ventilation system
designed to improve indoor air quality while minimizing energy loss. This
technology is particularly important in modern buildings where airtight
construction has reduced natural ventilation, consequently increasing the
need for efficient mechanical systems. Mechanical ventilation with heat
recovery (MVHR) works by extracting stale air and supplying fresh air,
simultaneously transferring heat between the two air streams to conserve
energy. This article explores the principles, benefits, components, and
applications of MVHR systems, offering a comprehensive understanding of their
role in sustainable building design. Additionally, the discussion covers
installation considerations, maintenance requirements, and the environmental
impact of adopting such technology. By integrating heat recovery into
mechanical ventilation, buildings can achieve healthier indoor environments
and significant energy savings. The following sections delve into these
aspects in detail to provide a thorough overview for architects, builders,
and homeowners alike.
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Understanding Mechanical Ventilation with Heat
Recovery
Mechanical ventilation with heat recovery is a system that combines
ventilation and energy efficiency to improve indoor air quality while
reducing heat loss. It operates by using a heat exchanger to transfer thermal
energy from the outgoing stale air to the incoming fresh air. This process
allows buildings to maintain a comfortable temperature without excessive
heating or cooling demands. The system is particularly beneficial in airtight
and well-insulated buildings, where natural airflow is limited. MVHR systems



ensure continuous fresh air supply, reduce humidity, and prevent the buildup
of pollutants, making them an essential component in modern building design.
Understanding the fundamental working principle of MVHR helps in appreciating
its crucial role in energy-efficient ventilation.

How MVHR Systems Work
The core functionality of mechanical ventilation with heat recovery involves
two separate air streams: one exhaust and one supply. The exhaust air, which
is warm and stale, is drawn from rooms such as kitchens, bathrooms, and
living areas. Simultaneously, fresh outdoor air is drawn into the system and
passes through a heat exchanger where it absorbs heat from the outgoing air
without mixing the two airflows. This recovered heat is then used to warm the
incoming air, reducing the need for additional heating. The system typically
uses fans to facilitate air movement and filters to improve air quality. This
method ensures energy-efficient ventilation by minimizing heat loss during
air exchange.

Types of Heat Recovery Units
There are several types of heat recovery units used in MVHR systems, each
with different mechanisms and efficiencies. The most common types include:

Plate Heat Exchangers: Use a series of thin plates to transfer heat
between air streams without mixing them.

Rotary Heat Exchangers: Utilize a rotating wheel that captures and
transfers heat between the outgoing and incoming air.

Run-Around Coils: Employ a liquid or refrigerant loop to transfer heat
between two separate air streams, suitable for large or complex
buildings.

Heat Pumps: Some advanced systems integrate heat pumps to enhance heat
recovery and provide additional heating or cooling.

Key Components of MVHR Systems
A mechanical ventilation with heat recovery system consists of several
essential components that enable efficient air exchange and heat transfer.
Understanding these parts is key to selecting, installing, and maintaining an
effective MVHR system.



Heat Exchanger
The heat exchanger is the heart of the MVHR system. It facilitates the
transfer of heat between the outgoing stale air and the incoming fresh air.
High-quality heat exchangers can achieve heat recovery efficiencies of up to
90%, significantly reducing energy consumption associated with heating or
cooling ventilation air.

Fans and Ductwork
Fans are responsible for moving air through the system, ensuring continuous
ventilation. Ductwork channels the supply and extract air to and from
different rooms within a building. Properly designed and sealed ductwork is
crucial to maintaining system efficiency and preventing heat loss or air
leakage.

Filters
Filters remove dust, pollen, and other airborne contaminants from the
incoming air, improving indoor air quality. Regular filter maintenance is
vital to maintain airflow and system efficiency. Some systems include
multiple filter stages to address different types of pollutants.

Controls and Sensors
Modern MVHR systems often incorporate controls and sensors to optimize
operation. These may include humidity sensors, CO2 sensors, and programmable
timers to adjust ventilation rates based on occupancy and air quality,
further enhancing energy savings and comfort.

Advantages of Mechanical Ventilation with Heat
Recovery
Implementing mechanical ventilation with heat recovery offers numerous
benefits related to energy efficiency, indoor air quality, and occupant
health. These advantages make MVHR systems a popular choice for new
construction and retrofit projects aiming to meet stringent building
performance standards.

Energy Efficiency and Cost Savings
By recovering heat from exhaust air, MVHR systems significantly reduce the
energy required to heat or cool incoming fresh air. This results in lower
utility bills and reduced carbon emissions. In many cases, the energy savings



can offset the initial investment in the system over time.

Improved Indoor Air Quality
Mechanical ventilation with heat recovery provides a continuous supply of
fresh air, diluting indoor pollutants such as volatile organic compounds
(VOCs), carbon dioxide, and moisture. This improves occupant comfort and
reduces the risk of mold growth and respiratory issues.

Humidity Control
MVHR systems help maintain balanced humidity levels by extracting moist air
from wet rooms and replacing it with drier air. Proper humidity control
prevents condensation and structural damage while enhancing comfort.

Reduced Noise Pollution
Unlike opening windows for ventilation, MVHR systems maintain fresh air flow
without introducing outdoor noise, making them ideal for urban environments.

Installation and Design Considerations
Effective installation and design are critical to maximizing the performance
of mechanical ventilation with heat recovery systems. Several factors must be
considered to ensure optimal operation and integration with building
architecture.

Building Airtightness
MVHR systems perform best in airtight buildings where uncontrolled air
leakage is minimized. Proper sealing and insulation complement the system’s
ability to control ventilation and recover heat efficiently.

System Sizing
Accurate sizing of the MVHR unit and ductwork is essential to meet the
ventilation needs of the building. Oversized or undersized systems can lead
to inefficiencies, increased noise, or inadequate air exchange.

Ductwork Layout
Designing an efficient duct layout reduces pressure losses and noise while



ensuring balanced airflow to all rooms. Ducts should be insulated and
airtight to prevent heat loss.

Location of Unit
The heat recovery unit should be installed in a location that allows easy
access for maintenance and minimizes noise transmission to living areas, such
as utility rooms or basements.

Maintenance and Operational Best Practices
Regular maintenance is essential to ensure the long-term effectiveness and
efficiency of mechanical ventilation with heat recovery systems. Proper
operational practices also contribute to system longevity and indoor air
quality.

Filter Replacement and Cleaning
Filters should be inspected and cleaned or replaced according to manufacturer
recommendations, typically every 3 to 6 months. Clogged filters reduce
airflow and system efficiency.

Heat Exchanger Cleaning
The heat exchanger should be cleaned periodically to prevent dust buildup
that can impair heat transfer. Some units feature removable cores for easier
maintenance.

Fan and Duct Inspection
Fans and ductwork should be checked for damage, blockages, or leaks annually.
Repairing any issues promptly helps maintain optimal airflow and noise
levels.

System Controls Adjustment
Operational settings should be reviewed regularly to ensure ventilation rates
match occupancy and indoor air quality needs. Advanced control systems may
allow remote monitoring and adjustments.



Environmental and Energy Impact
Mechanical ventilation with heat recovery systems contribute significantly to
reducing the environmental footprint of buildings. By minimizing heat loss
and optimizing energy use, MVHR supports sustainable building practices and
compliance with energy codes.

Reduction in Energy Consumption
Heat recovery can reduce the energy required for heating ventilation air by
up to 70%, which translates to lower greenhouse gas emissions and reduced
dependence on fossil fuels.

Support for Green Building Certifications
MVHR systems are often integral to achieving certifications such as LEED,
Passive House, and ENERGY STAR, which emphasize energy efficiency and indoor
environmental quality.

Contribution to Indoor Environmental Quality
By maintaining fresh air supply and controlling humidity, MVHR systems
promote healthier indoor environments, which is a key consideration in
sustainable design.

Applications in Residential and Commercial
Buildings
Mechanical ventilation with heat recovery is versatile and applicable across
various building types, including residential homes, offices, schools, and
healthcare facilities. The system’s adaptability supports diverse ventilation
requirements and building sizes.

Residential Use
In modern homes, especially those built to high energy-efficiency standards,
MVHR systems provide balanced ventilation without compromising thermal
comfort. They are essential in airtight constructions where natural
ventilation is insufficient.



Commercial and Institutional Buildings
Offices, schools, and hospitals benefit from MVHR by ensuring adequate
ventilation for occupant health while controlling operating costs. Larger
systems with more complex duct networks are typically used in these settings.

Retrofitting Existing Buildings
While installation is easier in new construction, MVHR can also be
retrofitted into existing buildings to improve air quality and reduce energy
bills, provided careful planning and ductwork integration are performed.

Mechanical ventilation with heat recovery enhances energy efficiency and
indoor air quality.

Key components include heat exchangers, fans, filters, and controls.

Proper design, installation, and maintenance are vital for optimal
system performance.

MVHR systems reduce environmental impact and support sustainable
building certifications.

Applications span residential, commercial, and retrofit projects.

Frequently Asked Questions

What is mechanical ventilation with heat recovery
(MVHR)?
Mechanical ventilation with heat recovery (MVHR) is a system that provides
fresh air to a building while recovering heat from the outgoing stale air,
improving energy efficiency and indoor air quality.

How does heat recovery work in mechanical
ventilation systems?
Heat recovery in mechanical ventilation systems works by transferring heat
from the warm outgoing air to the incoming fresh air through a heat
exchanger, reducing the energy needed to heat or cool the incoming air.



What are the main benefits of using mechanical
ventilation with heat recovery?
The main benefits include improved indoor air quality, reduced energy
consumption and heating costs, balanced ventilation, and enhanced thermal
comfort.

In which types of buildings is mechanical
ventilation with heat recovery commonly used?
MVHR systems are commonly used in energy-efficient homes, passive houses,
commercial buildings, and retrofitted older buildings aiming to improve
ventilation and reduce energy usage.

What maintenance is required for mechanical
ventilation with heat recovery systems?
Maintenance typically involves regular cleaning or replacement of air
filters, checking and cleaning the heat exchanger, inspecting fans and
ductwork, and ensuring the system operates efficiently and hygienically.

Additional Resources
1. Mechanical Ventilation with Heat Recovery: Principles and Applications
This book provides a comprehensive overview of mechanical ventilation systems
integrated with heat recovery technologies. It covers the fundamental
principles of heat exchange, system design, and energy efficiency
improvements. Ideal for engineers and HVAC professionals, it combines theory
with practical case studies to illustrate real-world applications.

2. Energy-Efficient Ventilation: Heat Recovery Solutions for Modern Buildings
Focusing on sustainable building practices, this book explores mechanical
ventilation systems that utilize heat recovery to reduce energy consumption.
It discusses various types of heat exchangers, system optimization, and
regulatory standards. Readers will gain insights into designing ventilation
setups that enhance indoor air quality while minimizing environmental impact.

3. Heat Recovery Ventilation Systems: Design, Installation, and Maintenance
A practical guide for HVAC technicians and engineers, this text details the
step-by-step process of designing, installing, and maintaining heat recovery
ventilation units. It emphasizes troubleshooting common issues and ensuring
optimal system performance. The book also includes guidelines for selecting
appropriate components based on building requirements.

4. Indoor Air Quality and Mechanical Ventilation with Heat Recovery
This book links the concepts of indoor air quality management with mechanical
ventilation systems equipped with heat recovery units. It examines how these
systems help control pollutants, humidity, and temperature to create



healthier indoor environments. The content is supported by scientific
research and standards from environmental health agencies.

5. Advanced Heat Recovery Technologies in Mechanical Ventilation
Exploring cutting-edge developments, this book presents the latest
innovations in heat recovery technologies for mechanical ventilation. Topics
include energy recovery ventilators, enthalpy wheels, and novel materials for
heat exchangers. It is suitable for researchers and professionals aiming to
stay ahead in HVAC technology trends.

6. Designing Mechanical Ventilation Systems with Heat Recovery for
Residential Buildings
Targeting residential applications, this book guides readers through the
complexities of integrating heat recovery ventilation into home HVAC systems.
It covers sizing, ductwork design, and energy savings calculations.
Homebuilders and architects will find practical advice for enhancing comfort
and efficiency.

7. Heat Recovery Ventilation: Environmental and Economic Benefits
This book evaluates the environmental impact and cost-effectiveness of
implementing heat recovery ventilation systems. It includes lifecycle
assessments, return on investment analyses, and case studies from various
climates. Readers will understand how these systems contribute to
sustainability goals and financial savings.

8. Control Strategies for Mechanical Ventilation with Heat Recovery
Focusing on automation and control, this book discusses methods to optimize
mechanical ventilation systems equipped with heat recovery. It covers sensor
integration, demand-controlled ventilation, and smart building interfaces.
The text is useful for control engineers and system integrators aiming to
enhance system responsiveness and efficiency.

9. Heat Recovery Ventilation in Commercial and Industrial Buildings
This book addresses the unique challenges and solutions for implementing heat
recovery ventilation in large-scale commercial and industrial settings. It
reviews system design considerations, compliance with industrial standards,
and energy management practices. Facility managers and HVAC consultants will
find valuable information to improve operational performance.

Mechanical Ventilation With Heat Recovery
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Heat Recovery Ventilator (HRV) Canada. Ressources naturelles Canada, Natural Resources
Canada/Ressources Naturelles Canada, 1996-08-01
  mechanical ventilation with heat recovery: Energy Recovery Technology for Building
Applications Mardiana Idayu Ahmad, Saffa Riffat, 2020-07-13 This book discusses energy recovery
technology, a green innovation that can be used in buildings. This technology reduces energy
consumption in buildings and provides energy savings to conventional mechanical ventilation
systems. Divided into eight chapters, the book provides in-depth technical information,
state-of-the-art research, and latest developments in the energy recovery technology field.
Case-studies describe worldwide applications of energy recovery technology and its integrated
system for building services. This book will be used as a general and technical reference book for
students, engineers, professionals, practitioners, scientists, and researchers seeking to reduce
energy consumption of buildings in various climatic conditions. Presents an overview of energy
consumption scenarios in buildings and the needs for energy-efficient technologies at regional and
global levels; Explains models and methods of energy recovery technology performance evaluation;
Inspires further research into energy recovery technology for building applications.
  mechanical ventilation with heat recovery: A Guide to Energy Management in Buildings
Douglas Harris, 2016-11-29 This new edition of A Guide to Energy Management in Buildings begins
by asking why we need to control energy use in buildings and proceeds to discuss how the energy
consumption of a building can be assessed or estimated through an energy audit. It then details a
range of interventions to reduce energy use and outlines methods of assessing the cost-effectiveness
of such measures. Topics covered include: where and how energy is used in buildings energy audits
measuring and monitoring energy use techniques for reducing energy use in buildings legislative
issues. And new in this edition: the cooling of buildings fuel costs and smart metering and education
and professional recognition. It provides a template for instigating the energy-management process
within an organization, as well as guidance on management issues such as employee motivation, and
gives practical details on how to carry the process through. This book should appeal to building and
facilities managers and also to students of energy management modules in FE and HE courses.
  mechanical ventilation with heat recovery: Designing Zero Carbon Buildings Ljubomir
Jankovic, 2024-06-17 In this significantly revised third edition, Designing Zero Carbon Buildings
combines embodied and operational emissions into a structured approach for achieving zero
emissions by a specific year with certainty. Simulation and quantitative methods are introduced in
parallel with analogue scale models to demonstrate how things work in buildings. Where equations
are provided, this is also explained with common analogue objects, pictures, and narratives. A Zero
Equation introduced in this book is not only explained as an equation but also as an analogy with a
jam jar and spoons, making the book accessible for a range of audiences. Tasks for simple
experiments, exercises, discussion questions, and summaries of design principles are provided in
closing lines of chapters. This book introduces new case studies, in addition to an updated case
study of the Birmingham Zero Carbon House, applying embodied and operational emissions to
assess their status using the Zero Equation. The approach introduced brings about a sense of
realism into what true zero emissions mean. Written for students, educators, architects, engineers,
modellers, practising designers, sustainability consultants, and others, it is a major positive step
towards design thinking that makes achieving zero carbon emissions a reality.
  mechanical ventilation with heat recovery: A Novel Mechanical Ventilation Heat
Recovery/heat Pump System Mark C. Gillott, 2000
  mechanical ventilation with heat recovery: IMDC-IST 2021 Abd-Alhameed Raed, A.
Al-Hussaibi Walid, Rana Zubo, 2022-01-26 This book contains the proceedings of the Second
International Conference on Integrated Sciences and Technologies (IMDC-IST-2021). Where held on
7th–9th Sep 2021 in Sakarya, Turkey. This conference was organized by University of Bradford, UK
and Southern Technical University, Iraq. The papers in this conference were collected in a
proceedings book entitled: Proceedings of the second edition of the International Multi-Disciplinary
Conference Theme: “Integrated Sciences and Technologies” (IMDC-IST-2021). The presentation of



such a multi-discipline conference provides a lot of exciting insights and new understanding on
recent issues in terms of Green Energy, Digital Health, Blended Learning, Big Data, Meta-material,
Artificial-Intelligence powered applications, Cognitive Communications, Image Processing, Health
Technologies, 5G Communications. Referring to the argument, this conference would serve as a
valuable reference for future relevant research activities. The committee acknowledges that the
success of this conference are closely intertwined by the contributions from various stakeholders. As
being such, we would like to express our heartfelt appreciation to the keynote speakers, invited
speakers, paper presenters, and participants for their enthusiastic support in joining the second
edition of the International Multi-Disciplinary Conference Theme: “Integrated Sciences and
Technologies” (IMDC-IST-2021). We are convinced that the contents of the study from various
papers are not only encouraged productive discussion among presenters and participants but also
motivate further research in the relevant subject. We appreciate for your enthusiasm to attend our
conference and share your knowledge and experience. Your input was important in ensuring the
success of our conference. Finally, we hope that this conference serves as a forum for learning in
building togetherness and academic networks. Therefore, we expect to see you all at the next
IMDC-IST.
  mechanical ventilation with heat recovery: Buildings Energy Conservation , 1985
  mechanical ventilation with heat recovery: Metric Handbook Pamela Buxton, 2021-11-25
The Metric Handbook is the major handbook of planning and design data for architects and
architecture students, with over 100,000 copies sold to successive generations of architects and
designers. It remains the ideal starting point for any project and belongs in every design office. The
seventh edition references the latest regulations and construction standards and includes new
chapters on data centres and logistics facilities alongside basic design data for all the major building
types. For each building type, the book gives the basic design requirements and all the principal
dimensional data, and succinct guidance on how to use the information and what regulations the
designer needs to be aware of. As well as buildings, the Metric Handbook deals with broader aspects
of design such as materials, acoustics, and lighting, and general design data on human dimensions
and space requirements. The Metric Handbook is the unique reference for solving everyday planning
problems.
  mechanical ventilation with heat recovery: New Energy Efficient Homes Programs, Indoor
Air Quality Options (OR,WA,ID,MT) , 1988
  mechanical ventilation with heat recovery: Towards a Sustainable Northern European
Housing Stock L. Itard, F. Meijer, 2009-04-15 Based on a search and inventory of data on the
existing northern-European building stock and related policy developments, this book offers a
realistic image of what is really known about the quality of the building stock, the type of renovation
activities that are undertaken and the policies being implemented.
  mechanical ventilation with heat recovery: Sustainable Solar Housing Robert S Hastings,
Maria Wall, 2013-09-05 This far-reaching and authoritative two-volume set examines a range of
potential solutions for low-energy building design, considering different strategies (energy
conservation and renewable energy) and technologies (relating to the building envelope, ventilation,
heat delivery, heat production, heat storage, electricity and control). Energy and life-cycle impacts
are considered as crucial factors, including passive and active solar use, daylighting and high
efficiency conventional heat production. Each volume assesses the potential of these options in a
variety of contexts, covering different housing types (apartment, row and detached) in cold,
temperate and mild climates. The impressive list of expert authors from 14 countries includes a mix
of internationally respected academics and practitioners, working together within the framework of
a five-year International Energy Agency (IEA) research project. Volume 1 presents strategies and
solutions, offering the reader a solid basis for developing concepts, considering environmental and
economic concerns for housing projects in a variety of contexts. Volume 2 offers a detailed analysis
of exemplary buildings in different European countries and examines the various technologies
employed to achieve their remarkable performance. Aided by clear, full colour illustrations, it offers



invaluable insights into the application of these technologies.
  mechanical ventilation with heat recovery: Sustainable Solar Housing S. Robert Hastings,
Maria Wall, 2012-06-25 This far-reaching and authoritative two-volume set examines a range of
potential solutions for low-energy building design, considering different strategies (energy
conservation and renewable energy) and technologies (relating to the building envelope, ventilation,
heat delivery, heat production, heat storage, electricity and control). Energy and life-cycle impacts
are considered as crucial factors, including passive and active solar use, daylighting and high
efficiency conventional heat production. Each volume assesses the potential of these options in a
variety of contexts, covering different housing types (apartment, row and detached) in cold,
temperate and mild climates. The impressive list of expert authors from 14 countries includes a mix
of internationally respected academics and practitioners, working together within the framework of
a five-year International Energy Agency (IEA) research project. Volume 1 presents strategies and
solutions, offering the reader a solid basis for developing concepts, considering environmental and
economic concerns for housing projects in a variety of contexts. Volume 2 offers a detailed analysis
of exemplary buildings in different European countries and examines the various technologies
employed to achieve their remarkable performance. Aided by clear, full colour illustrations, it offers
invaluable insights into the application of these technologies.
  mechanical ventilation with heat recovery: Sustainable Solar Housing Robert Hastings,
Maria Wall, 2007 Includes: Volume 1: Strategies and Solutions
  mechanical ventilation with heat recovery: Environmental Handbook for Building and Civil
Engineering Projects , 1994 This handbook provides practical advice and guidance on the
environmental issues that are likely to be encountered at each stage of a building or civil
engineering project.
  mechanical ventilation with heat recovery: Indoor Air Lidia Morawska, Neville D. Bofinger,
Marco Maroni, 1995 The Indoor Air - An Integrated Approach international workshop, held in
Australia, 27 November - 1 December 1994, provided an unequalled forum for the development of an
integrated approach to the research, health risk assessment and management of indoor air quality.
The aims of the workshop were to discuss strategies for comprehensive characterisation of indoor
air; develop a framework for integrated health risk assessment; integrate strategies for controlling
and managing all indoor air pollutants; and define areas for future research that will lead to an
overall improvement of indoor air quality.
  mechanical ventilation with heat recovery: Research in Building Physics J. Carmeliet, H.
Hens, G. Vermeir, 2020-12-17 This text provides a broad view of the research performed in building
physics at the start of the 21st century. The focus of this conference was on combined heat and mass
flow in building components, performance-based design of building enclosures, energy use in
buildings, sustainable construction, users' comfort and health, and the urban micro-climate.
  mechanical ventilation with heat recovery: A Handbook of Sustainable Building Design
and Engineering Dejan Mumovic, Mat Santamouris, 2013-06-17 The combined challenges of
health, comfort, climate change and energy security cross the boundaries of traditional building
disciplines. This authoritative collection, focusing mostly on energy and ventilation, provides the
current and next generation of building engineering professionals with what they need to work
closely with many disciplines to meet these challenges. A Handbook of Sustainable Building
Engineering covers: how to design, engineer and monitor a building in a manner that minimises the
emissions of greenhouse gases; how to adapt the environment, fabric and services of existing and
new buildings to climate change; how to improve the environment in and around buildings to
provide better health, comfort, security and productivity; and provides crucial expertise on
monitoring the performance of buildings once they are occupied. The authors explain the principles
behind built environment engineering, and offer practical guidance through international case
studies.
  mechanical ventilation with heat recovery: Cold Climate HVAC 2018 Dennis Johansson,
Hans Bagge, Åsa Wahlström, 2018-12-12 This volume presents the proceedings of the 9th Cold



Climate HVAC conference, which was held in Kiruna, Sweden in 2018. The conference highlighted
key technologies and processes that allow scientists, designers, engineers, manufacturers and other
decision makers in cold climate regions to achieve good indoor environmental quality (IEQ) with a
minimum use of energy and other resources. The conference addressed various technical, economic
and social aspects of buildings and HVAC systems in new and renovated buildings. This proceedings
volume gathers peer-reviewed papers by a diverse and international range of authors and showcases
perspectives and practices in cold climate building design from around the globe. The following
major aspects, which include both fundamental and theoretical research as well as applications and
case studies, are covered: (1) Energy and power efficiency and low-energy buildings; (2) Renovating
buildings; (3) Efficient HVAC components; (4) Heat pumps and geothermal systems; (5) Municipal
and city energy systems; (6) Construction management; (7) Buildings in operation; (8) Building
simulation; (9) Reference data; (10) Transdisciplinary connections and social aspects; (11) Indoor
environments and health; (12) Moisture safety and water damage; (13) Codes, regulations, standards
and policies; and (14) Other aspects of buildings in cold climates.
  mechanical ventilation with heat recovery: Sustainable Technologies for Nearly Zero
Energy Buildings Sašo Medved, Suzana Domjan, Ciril Arkar, 2019-01-28 This book presents
cutting-edge work on the energy efficiency and environmental sustainability of buildings, examining
EU policies, regulations and technologies for complex systems such as passive buildings, sustainable
buildings and, as part of the Energy Performance of Building Directive (EPBD), nearly Zero Energy
Buildings (nZEB) requirements. It explores a wide range of topics, including indoor environment
requirements, building physics, in-situ experiments to determine the thermal properties of buildings,
nZEB requirements, building service technology, and methods of evaluating energy efficiency and
environmental impacts. It also provides an overview of the best available technologies for nZEB,
including those for the rational use of energy, utilization of renewable energy sources, EPBD
systems and calculation methods. This book is a valuable resource for students, researchers and
practitioners of urban planning, and architecture, civil and mechanical engineering.
  mechanical ventilation with heat recovery: Transgressive Design Strategies for Utopian
Cities Bertug Ozarisoy, Hasim Altan, 2023-03-24 This book critically examines the philosophy of the
term ‘transgression’ and how it shapes the utopian vision of contemporary urban design scenarios.
The aim of this book is to provide scholarly yet accessible graphic novel illustrations to inform
narratives of urban manifestos. Through four select case studies from the UK, Cyprus and Germany,
the book highlights the paradoxes and contradictions in architecture and provides detailed
evaluation of the limits and contemporary forms of sustainable urban regeneration. The book
proposes an ‘utopian urban vision’ approach to social, political and cultural relations, trends and
tensions – both locally and globally – and seeks to inspire an awakening in architectural discourse.
The book argues that the philosophical undermining of transgression is the result of a phenomenon
from a different perspective – its philosophical background, social construction, experimental
research process and design implications on the city. As such, the book provides a critical
examination of how architectural design interventions contribute to sustainable urban regeneration
and gentrification and can impact local communities. This book provides a significant contribution to
both undergraduate and postgraduate students, as well as early career researchers working in
architecture, planning and sustainable urban design. It offers effective guidance on adopting the
state-of-the-art graphical illustrations into their own design projects, while considering
contradictions between architectural discourse and the philosophy of transgression.
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