
mechanical ventilation system for
apartments
mechanical ventilation system for apartments plays a crucial role in maintaining indoor air
quality, comfort, and energy efficiency in residential buildings. As urban living spaces become more
sealed and insulated, the need for effective ventilation systems increases to ensure adequate airflow
and reduce pollutants. This article delves into the fundamentals of mechanical ventilation systems
specifically designed for apartments, highlighting their types, benefits, installation considerations, and
maintenance requirements. Understanding these systems helps property owners and tenants make
informed decisions about improving indoor environments. Additionally, the discussion covers how
these systems contribute to energy savings and comply with building codes and standards. The
following sections provide a comprehensive overview, starting with the basics and moving towards
practical implementation advice.
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Benefits of Mechanical Ventilation in Residential Buildings

Installation Considerations for Apartments

Maintenance and Operational Best Practices

Energy Efficiency and Compliance

Understanding Mechanical Ventilation Systems
A mechanical ventilation system for apartments is designed to provide controlled airflow by using fans
and ducts, ensuring consistent air exchange between indoor and outdoor environments. Unlike
natural ventilation, which depends on windows and openings, mechanical systems offer reliable and
adjustable airflow regardless of weather conditions. These systems help remove stale air, moisture,
and contaminants while bringing in fresh air, which is essential in tightly sealed apartment buildings.
Proper ventilation impacts occupant health, comfort, and the durability of the building structure by
preventing mold and dampness.

Components of Mechanical Ventilation Systems
Mechanical ventilation systems generally consist of key components such as fans, ductwork, air inlets
and outlets, filters, and controls. Fans are responsible for moving air into and out of the apartment,
while ducts distribute the airflow throughout different rooms. Filters improve indoor air quality by
trapping dust, allergens, and pollutants. Controls allow users to adjust airflow rates and schedules,
optimizing ventilation based on occupancy and indoor air conditions.



How Mechanical Ventilation Works in Apartments
In an apartment setting, mechanical ventilation systems work by either extracting indoor air to the
outside, supplying fresh air from outside, or both. The strategy depends on the system type and
design goals. For example, exhaust-only systems remove air from bathrooms and kitchens, while
supply-only systems introduce fresh air into living spaces. Balanced systems combine both supply and
exhaust, often incorporating heat recovery to improve energy efficiency.

Types of Mechanical Ventilation Systems for
Apartments
Several types of mechanical ventilation systems are suitable for apartment buildings, each with
distinct characteristics and applications. Choosing the right system depends on the building design,
climate, and occupant needs.

Exhaust-Only Ventilation Systems
Exhaust-only systems use fans to expel indoor air, typically from high-moisture areas like bathrooms
and kitchens. This creates a slight negative pressure inside the apartment, drawing fresh air in
through passive vents or leaks in the building envelope. These systems are simple and cost-effective
but may not provide consistent fresh air supply or control over incoming air quality.

Supply-Only Ventilation Systems
Supply-only systems pressurize the apartment by introducing filtered outdoor air using fans. The
excess air escapes through leaks or dedicated exhaust vents. While these systems can improve
indoor air quality by filtering incoming air, they may cause moisture problems if the incoming air is
not properly dehumidified or conditioned.

Balanced Ventilation Systems
Balanced systems simultaneously supply fresh air and exhaust stale air in equal amounts, maintaining
neutral pressure inside the apartment. These systems often include heat recovery ventilators (HRVs)
or energy recovery ventilators (ERVs), which transfer heat and humidity between incoming and
outgoing air streams, reducing energy consumption while providing fresh air.

Demand-Controlled Ventilation (DCV)
Demand-controlled ventilation adjusts ventilation rates based on occupancy or indoor air quality
sensors such as carbon dioxide or humidity sensors. This approach optimizes energy use by providing
ventilation only when necessary, making it ideal for apartments with variable occupancy patterns.



Benefits of Mechanical Ventilation in Residential
Buildings
Implementing a mechanical ventilation system for apartments offers numerous advantages that
enhance indoor environmental quality and building performance.

Improved Indoor Air Quality
Mechanical ventilation helps reduce indoor pollutants including volatile organic compounds (VOCs),
allergens, carbon dioxide, and moisture. This leads to healthier living conditions by minimizing
respiratory issues and allergies.

Moisture and Mold Control
Proper ventilation controls humidity levels, preventing condensation and mold growth that can
damage building materials and negatively affect occupant health.

Thermal Comfort and Odor Removal
By ensuring consistent air circulation, mechanical ventilation systems contribute to balanced indoor
temperatures and effective removal of cooking or bathroom odors.

Energy Efficiency
Modern balanced systems with heat recovery reduce heating and cooling loads by reclaiming energy
from exhaust air, lowering utility costs and environmental impact.

Enhances occupant health and well-being

Prevents structural damage due to moisture

Supports compliance with building codes

Reduces energy consumption with heat recovery

Installation Considerations for Apartments
Proper installation of mechanical ventilation systems in apartment buildings requires careful planning
to ensure effectiveness, compliance, and minimal disruption.



Assessment of Building Layout and Airflow
A thorough assessment of the apartment’s layout, existing ventilation, and airflow patterns is
essential. This evaluation guides the selection of suitable system types and determines optimal
locations for vents, ducts, and fans.

Noise and Space Constraints
Mechanical components must be installed to minimize noise transmission to living spaces and
neighbors. Compact designs and sound attenuation materials are often necessary in apartments
where space is limited.

Compliance with Local Building Codes
Ventilation system installation must adhere to local regulations and standards such as ASHRAE 62.2
or equivalent codes, which specify minimum ventilation rates and system performance criteria.

Integration with HVAC Systems
In some cases, mechanical ventilation systems are integrated with existing heating, ventilation, and
air conditioning (HVAC) equipment. Coordination ensures balanced airflow and energy efficiency.

Maintenance and Operational Best Practices
Regular maintenance and correct operation of mechanical ventilation systems are essential to sustain
their performance and longevity.

Routine Inspection and Cleaning
Fans, filters, and ducts should be inspected and cleaned periodically to prevent dust buildup and
mechanical failure. Filter replacement schedules depend on system type and indoor air quality
conditions.

Monitoring System Performance
Monitoring airflow rates and indoor air quality helps to detect issues early and verify that the
ventilation system meets design specifications.

User Education
Occupants should be informed about the purpose and operation of the ventilation system to avoid
disabling or obstructing components, which can compromise indoor air quality.



Energy Efficiency and Compliance
Energy-efficient mechanical ventilation systems for apartments reduce utility costs and environmental
impact while meeting regulatory requirements.

Heat and Energy Recovery Technologies
Incorporating HRVs or ERVs enables the recovery of heat and moisture from exhaust air, significantly
reducing the energy required to condition incoming air.

Meeting Regulatory Standards
Building codes often mandate minimum ventilation rates and energy performance criteria for
residential buildings. Compliance ensures safe indoor environments and may qualify properties for
green building certifications.

Design Strategies for Efficiency
Designing ventilation systems with variable speed fans, demand-controlled ventilation, and smart
controls can optimize energy use by adjusting airflow based on real-time needs.

Frequently Asked Questions

What is a mechanical ventilation system for apartments?
A mechanical ventilation system for apartments is a system that uses fans and ductwork to provide
controlled air exchange, ensuring fresh air supply and removal of stale air to maintain indoor air
quality.

Why is mechanical ventilation important in apartment
buildings?
Mechanical ventilation is important in apartment buildings to improve indoor air quality, reduce
moisture and mold growth, control odors, and provide a healthier living environment, especially in
tightly sealed modern buildings.

What types of mechanical ventilation systems are commonly
used in apartments?
Common types include exhaust-only systems, supply-only systems, balanced ventilation systems with
heat recovery (HRV), and energy recovery ventilators (ERV) that help improve energy efficiency while
providing fresh air.



How does a heat recovery ventilator (HRV) work in
apartments?
An HRV system exchanges stale indoor air with fresh outdoor air while transferring heat between the
outgoing and incoming air streams, reducing energy loss and maintaining comfortable indoor
temperatures.

What factors should be considered when installing a
mechanical ventilation system in an apartment?
Consider factors such as apartment size, building layout, local climate, energy efficiency, noise levels,
maintenance requirements, and compliance with building codes and standards.

Can mechanical ventilation systems help reduce COVID-19
transmission in apartments?
Yes, mechanical ventilation systems improve air exchange and filtration, which can reduce the
concentration of airborne contaminants, including viruses, thereby lowering the risk of COVID-19
transmission indoors.

Additional Resources
1. Mechanical Ventilation Systems for Residential Buildings
This book offers a comprehensive overview of mechanical ventilation principles specifically tailored
for residential buildings, including apartments. It covers various system types, design criteria, and
energy efficiency considerations. Readers will find practical guidance on installation, maintenance,
and troubleshooting to ensure optimal indoor air quality.

2. Design and Implementation of Apartment Ventilation Systems
Focused on the architectural and engineering aspects, this text delves into the design process for
ventilation systems in multi-unit dwellings. It discusses regulatory requirements, noise control, and
integration with heating and cooling systems. Case studies highlight successful projects and common
challenges.

3. Energy-Efficient Ventilation Solutions for Multi-Family Housing
This book emphasizes sustainable and energy-saving ventilation technologies suitable for apartments.
It explores heat recovery ventilators (HRVs), demand-controlled ventilation, and smart system
integration. The content is ideal for engineers and building managers aiming to reduce energy
consumption while maintaining air quality.

4. Indoor Air Quality and Mechanical Ventilation in Apartments
Focusing on health and safety, this book examines the impact of ventilation on indoor air quality in
apartment buildings. It covers pollutant sources, ventilation rates, and filtration methods. The author
also discusses standards and guidelines to help ensure a healthy living environment.

5. Ventilation System Maintenance and Troubleshooting for Residential Buildings
A practical manual for property managers and HVAC technicians, this guide details routine
maintenance tasks and common problems in apartment ventilation systems. It includes checklists,



diagnostic tips, and repair procedures to extend system lifespan and maintain performance.

6. Smart Ventilation Technologies for Modern Apartments
This book explores cutting-edge smart ventilation solutions that adapt to occupant behavior and
environmental conditions. Topics include sensor technologies, automated controls, and integration
with home automation systems. It’s a valuable resource for developers and homeowners interested in
modernizing ventilation.

7. Acoustic Considerations in Apartment Mechanical Ventilation
Addressing the often-overlooked issue of noise from ventilation systems, this text provides strategies
to minimize sound transmission in multi-unit buildings. It covers duct design, equipment selection,
and sound attenuation materials. The book is useful for engineers and architects working on quiet,
comfortable living spaces.

8. Building Codes and Standards for Apartment Ventilation Systems
This book compiles and explains relevant building codes, standards, and regulations affecting
mechanical ventilation in apartments. It helps professionals navigate compliance requirements and
design systems that meet legal and safety standards. Updated editions reflect the latest changes in
legislation.

9. Retrofitting Mechanical Ventilation in Existing Apartment Buildings
Focused on upgrading older buildings, this book addresses the challenges and solutions for installing
or improving mechanical ventilation systems in existing apartment complexes. It discusses structural
constraints, cost considerations, and technology options. Practical case studies illustrate successful
retrofit projects.
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  mechanical ventilation system for apartments: 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 system for apartments: Recent Advances in Urban Ventilation
Assessment and Flow Modelling Riccardo Buccolieri, Jian Hang, 2019-04-23 This book contains
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twenty-one original papers and one review paper published by internationally recognized experts in
the Atmosphere Special Issue Recent Advances in Urban Ventilation Assessment and Flow
Modelling, years 2017–2019. The Special Issue includes contributions on recent experimental and
modelling works, techniques, and developments mainly tailored to the assessment of urban
ventilation on flow and pollutant dispersion in cities. The study of ventilation is of critical
importance, as it addresses the capacity with which a built urban structure is capable of replacing
the polluted air with ambient fresh air. Here, ventilation is recognized as a transport process that
improves local microclimate and air quality and closely relates to the term “breathability”. The
efficiency with which street canyon ventilation occurs depends on the complex interaction between
the atmospheric boundary layer flow and the local urban morphology. The individual contributions to
this Issue are summarized and categorized into four broad topics: (1) outdoor ventilation efficiency
and application/development of ventilation indices, (2) relationship between indoor and outdoor
ventilation, (3) effects of urban morphology and obstacles to ventilation, and (4) ventilation
modelling in realistic urban districts. The results and approaches presented and proposed will be of
great interest to experimentalists and modelers, and may constitute a starting point for the
improvement of numerical simulations of flow and pollutant dispersion in the urban environment, for
the development of simulation tools, and for the implementation of mitigation strategies.
  mechanical ventilation system for apartments: Incorporation of Shelter Into
Apartments and Office Buildings United States. Office of Civl Defense. Protective Structures
Division, 1962
  mechanical ventilation system for apartments: Incorporation of Shelter Into Apartments
and Office Buildings Eberle M. Smith Associates, 1962
  mechanical ventilation system for apartments: Energy and Technical Building Systems -
Scientific and Technological Advances Jarek Kurnitski, Andrea Ferrantelli, 2020-01-31 Future
buildings require not only energy efficiency but also proper building automation and control system
functionalities in order to respond to the needs of occupants and energy grids. These development
paths require a focus on occupant needs such as good indoor climate, easy operability, and
monitoring. Another area to be tackled is energy flexibility, which is needed to make buildings
responsive to the price signals of electricity grids with increasing amounts of fluctuating renewable
energy generation installed both in central grids and at building sites. This Special Issue is
dedicated to HVAC systems, load shifting, indoor climate, and energy and ventilation performance
analyses in buildings. All these topics are important for improving the energy performance of new
and renovated buildings within the roadmap of low energy and nearly zero energy buildings. To
improve energy performance and, at the same time, occupant comfort and wellbeing, new technical
solutions are required. Occupancy patterns and recognition, intelligent building management,
demand response and performance of heating, cooling and ventilation systems are some common
keywords in the articles of this Special Issue contributing to future highly performing buildings with
reliable operation.
  mechanical ventilation system for apartments: Advances in Construction and
Development Nikolai I. Vatin, Ashot G. Tamrazyan, Alexey N. Plotnikov, Sergei N. Leonovich,
Leonids Pakrastins, Ahmadjon Rakhmonzoda, 2022-02-22 This book contains the materials of the
Conference Construction and Development: Life Cycle-2020 (CDLC-2020), held at Chuvash State
University, Russia. The content of this volume is devoted to improving methods for calculating
building structures, strengthening them and assessing their suitability for use, monitoring buildings,
improving building technologies, geotechnics, energy efficiency of building envelopes and energy
systems, introducing new structures and materials, and economic assessment of construction. It also
consists of test data for load-bearing building structures. This volume will prove to be a valuable
resource for those in academia and industry.
  mechanical ventilation system for apartments: Longlife Klaus Rückert, 2010
  mechanical ventilation system for apartments: Solar Air Systems Robert Hastings,
2013-10-18 Active solar systems for air heating are a straightforward yet effective way of using solar



energy for space heating and tempering ventilation air. They offer some unique advantages over
solar water systems, can offer improved comfort and fuller use of solar gains than passive solar
systems and are a natural fit with mechanically ventilated buildings. They can be economical, with
short pay-back periods and can act not only as space heating or ventilation air heating but also for
water pre-heating, sunshading, electricity generation (with hybrid photovoltaic systems) and can
help induce cooling. This design handbook takes architects and building engineers through the
process of designing and selecting an active solar system from the six types presented, optimizing
the system using nomograms and curves, and finally dimensioning the components of the system.
Tips are offered regarding the construction and how to avoid problems. The book will provide
essential design information for all architects, building engineers and other building design
professionals and all those concerned to reduce the environmental impact of buildings.
  mechanical ventilation system for apartments: Clearing the Air Institute of Medicine,
Division of Health Promotion and Disease Prevention, Committee on the Assessment of Asthma and
Indoor Air, 2000-05-24 Since about 1980, asthma prevalence and asthma-related hospitalizations
and deaths have increased substantially, especially among children. Of particular concern is the high
mortality rate among African Americans with asthma. Recent studies have suggested that indoor
exposuresâ€to dust mites, cockroaches, mold, pet dander, tobacco smoke, and other biological and
chemical pollutantsâ€may influence the disease course of asthma. To ensure an appropriate
response, public health and education officials have sought a science-based assessment of asthma
and its relationship to indoor air exposures. Clearing the Air meets this need. This book examines
how indoor pollutants contribute to asthmaâ€its causation, prevalence, triggering, and severity. The
committee discusses asthma among the general population and in sensitive subpopulations including
children, low-income individuals, and urban residents. Based on the most current findings, the book
also evaluates the scientific basis for mitigating the effects of indoor air pollutants implicated in
asthma. The committee identifies priorities for public health policy, public education outreach,
preventive intervention, and further research.
  mechanical ventilation system for apartments: 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 system for apartments: Proceedings CLIMA 2022 Laure Itard, Lada
Hensen-Centnerová, Atze Boerstra, Philomena Bluyssen, Jan Hensen, Tillmann Klein, Marcel
Loomans, Pieter Pauwels, Christian Struck, Martin Tenpierik, Bob Geldermans, 2022-10-12 The 14th
REHVA HVAC World Congress CLIMA2022 challenges advances in technologies for smart energy
transition, digitization, circularity, health and well-being in buildings. How can we create circular
buildings, fully heated, cooled and powered by renewable energy? How can we design
human-centered indoor environments while mastering life-cycle costs? How can we also include
their integration into infrastructure for energy, health, data and education?
  mechanical ventilation system for apartments: Environmental Chemistry Division



Annual Report Brookhaven National Laboratory. Environmental Chemistry Division, 1987
  mechanical ventilation system for apartments: Solar Air Systems - Built Examples
Robert Hastings, 2014-05-01 Thirty-five different buildings with successfully installed solar air
systems are described and documented. The building types cover single family houses, apartment
buildings, schools, sports halls, and industrial commercial buildings with six different configurations
of solar air systems used. Each example building is described over several pages, with plans,
performance details and illustrations provided. This is supplemented by a summary of the types of
system used.
  mechanical ventilation system for apartments: Sustainability in Energy and Buildings Anne
Hakansson, Mattias Höjer, Robert J. Howlett, Lakhmi C Jain, 2013-03-29 This volume contains the
proceedings of the Fourth International Conference on Sustainability in Energy and Buildings,
SEB12, held in Stockholm, Sweden, and is organized by KTH Royal Institute of Technology,
Stockholm, Sweden in partnership with KES International. The International Conference on
Sustainability in Energy and Buildings focuses on a broad range of topics relating to sustainability in
buildings but also encompassing energy sustainability more widely. Following the success of earlier
events in the series, the 2012 conference includes the themes Sustainability, Energy, and Buildings
and Information and Communication Technology, ICT. The SEB’12 proceedings include invited
participation and paper submissions across a broad range of renewable energy and
sustainability-related topics relevant to the main theme of Sustainability in Energy and Buildings.
Applicable areas include technology for renewable energy and sustainability in the built
environment, optimization and modeling techniques, information and communication technology
usage, behavior and practice, including applications.
  mechanical ventilation system for apartments: Principles of Physics, Or, Natural Philosophy
Benjamin Silliman, 1861
  mechanical ventilation system for apartments: Design, Construction, and Operation of
Healthy Buildings Demetrios J. Moschandreas, 1998 Identifies indoor air quality problems and
solutions on the global and local scale.
  mechanical ventilation system for apartments: Indoor Allergies Felicia Dunbar, AI,
2025-02-21 Indoor Allergies offers a comprehensive guide to understanding and managing allergens
within our homes, a critical issue since many spend most of their time indoors. The book delves into
identifying common culprits like dust mites, mold, pet dander, and VOCs and explains their
physiological effects, such as allergic rhinitis and asthma. It emphasizes that proactive management
of indoor environments is essential for respiratory health, particularly because indoor allergens
often have a consistent impact. This book distinguishes itself by providing actionable advice
alongside scientific explanations. It presents practical, evidence-based strategies for reducing
allergen exposure, including improved ventilation, air purification, and proper cleaning methods.
Drawing from environmental science, immunology, and public health, Indoor Allergies progresses
from allergen identification to health impacts and finally to mitigation strategies, empowering
readers to create healthier indoor environments.
  mechanical ventilation system for apartments: A Handbook on Low-Energy Buildings and
District-Energy Systems L.D. Danny Harvey, 2012-08-21 Winner of Choice Magazine - Outstanding
Academic Titles for 2007 Buildings account for over one third of global energy use and associated
greenhouse gas emissions worldwide. Reducing energy use by buildings is therefore an essential
part of any strategy to reduce greenhouse gas emissions, and thereby lessen the likelihood of
potentially catastrophic climate change. Bringing together a wealth of hard-to-obtain information on
energy use and energy efficiency in buildings at a level which can be easily digested and applied,
Danny Harvey offers a comprehensive, objective and critical sourcebook on low-energy buildings.
Topics covered include: thermal envelopes, heating, cooling, heat pumps, HVAC systems, hot water,
lighting, solar energy, appliances and office equipment, embodied energy, buildings as systems and
community-integrated energy systems (cogeneration, district heating, and district cooling). The book
includes exemplary buildings and techniques from North America, Europe and Asia, and combines a



broad, holistic perspective with technical detail in an accessible and insightful manner.
  mechanical ventilation system for apartments: Building Systems for Interior Designers
Corky Binggeli, 2003-01-07 The first desk reference on technical building systems for interior
designers Building Systems for Interior Designers is the first book to explain technical building
systems and engineering issues in a clear and accessible way to interior designers. The technical
knowledge and vocabulary presented here allow interior designers to communicate more effectively
with architects, engineers, and contractors while collaborating on projects, leading to more accurate
solutions for problems related to a broad range of other building considerations with an impact on
interior design. Information on sustainable design is integrated throughout the book, making it a
relevant tool for current and emerging trends in building design. Written in a straightforward,
nontechnical style that maintains depth and accuracy, this book is the first complete text applicable
to interior design courses and provides thorough preparation for the NCIDQ exam. Engaging, clear
illustrations support the text, which is accessible to those without a math or physics background.
Topics covered include: Heating and air conditioning systems Environmental issues Water and waste
Thermal comfort HVAC systems Electricity Lighting Security and communications systems Fire
safety Transportation systems With numerous case examples illustrating how interior designers
apply this material in the real world, Building Systems for Interior Designers is a valuable book for
students, as well as a practical desktop reference for professionals. Content from this book is
available as an online continuing professional education course at
http://www.wiley.com/WileyCDA/Section/id-320255.html#fire_safety. WileyCPE courses are
available on demand, 24 hours a day, and are approved by the American Institute of Architects.
  mechanical ventilation system for apartments: Energy Performance and Indoor Climate
Analysis in Buildings Jarek Kurnitski, Andrea Ferrantelli, Martin Thalfeldt, 2019-11-21 HVAC
systems, load shifting, indoor climate, and energy and ventilation performance analyses are the key
topics when improving energy performance in new and renovated buildings. This development has
been boosted by the recently established nearly zero energy building requirements that will soon be
in use in all EU Member States, as well as similar long-term zero energy building targets in Japan,
the US, and other countries. The research covered in this Special Issue provides evidence of how
new technical solutions have worked, in practice, in new or renovated buildings, and also discusses
problems and how solutions should be further developed. Another focus is on the more detailed
calculation methods needed for the correct design and sizing of dedicated systems, and for accurate
quantification of energy savings. Occupant behavior and building operation is also examined, in
order to avoid common performance gaps between calculated and measured performance. These
topics demonstrate the challenge of high performance buildings as, in the end, comfortable buildings
with good indoor climate which are easy and cheap to operate and maintain are expected by end
customers. Ventilation performance, heating and cooling, sizing, energy predictions and
optimization, load shifting, and field studies are some of the key topics in this Special Issue,
contributing to the future of high performance buildings with reliable operation.
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