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Healthcare facilities consume 4% of the total energy used in the USA, including
those by industry, transportation and buildings. They are the fourth largest consumer
of total energy among all the building types, accounting for 11% of the overall
commercial energy consumption (http://www.eia.gov/emeu/consumptionbriefs/cbecs/
pbawebsite/health/health _howuseenergy.htm). Hospitals, surgery centres and other
biomedical research facilities are among the most energy intensive commercial buildings
in the world. Healthcare buildings use an average of 5.3 billion Btu per building and
have an energy intensity of 240.4 thousand Btu per square foot, more than 2.5 times
over typical commercial office buildings (http://www.betterbricks.com/graphics/assets/
documents/Energy in_Healthcare Fact Sheet FINAL 5.12.10.pdf). This is one of the
highest among all building applications.

The most energy used in healthcare facilities is for water heating, followed by
space heating and lighting. The miscellaneous category, which accounts for 14% of
healthcare energy consumption, consists mostly of energy use by medical equipment
(http://www .eia.gov/emeu/consumptionbriefs/cbecs/pbawebsite/health/health _howuseene
rgy.htm). This equipment energy use can be more substantial for biomedical research
facilities due to various research instrumentations. Such high energy use intensity in
healthcare and biomedical research facilities imposes pressing needs for proper
management and improvement of energy use in these facilities. This includes developing
new technologies, adopting new products, promoting best practices in design,
construction and operation, and improving standards and regulations.

With the goal of promoting and enhancing energy efficiency in healthcare and
biomedical research facilities, this special issue documents several newest developments
and technological advances presented by a few active researchers and practioners in the
field.

The special issue reviews and criticises the design procedures, methods and
regulations for mechanical systems in surgical operating rooms — one of the most critical
spaces in healthcare facilities, and indicates further research directions for understanding
the role of air distribution patterns in surgical sepsis control, and studying the impact of
increasing heat loads in the next generation of surgical procedures. A comprehensive
review is also delivered for life-cycle-based green manufacturing — an emerging solution
to fulfil practical requirements on sustainable technologies and products. In addition, an
innovative conceptual framework and decision-making structure is introduced that can
help achieve high energy performance and superior indoor environmental quality with
less capital cost. Demonstrations are presented for six most populous and diverse climate
regions in the USA.

Papers in this special issue explore several crucial techniques for achieving a better
thermal comfort and indoor air quality in healthcare and bio-research facilities. This
includes the comparative investigation on the performance of various control techniques
for maintaining constant ambient temperature in critical indoor environments; the
evaluation of the influence of several conventional and innovative ventilation methods on
the transportation and dispersion of exhaled particles and droplets; and the study on the
effectiveness of upper-room ultraviolet germicidal irradiation (UR-UVGI) lamps in
healthcare facilities using advanced modeling techniques.

Another important energy issue in healthcare and biomedical research facilities is the
quantification and reduction of plug loads. This special issue discusses the energy
consumption and its carbon footprint from plug load equipment in laboratory facilities,
in particular exploring the influence factors of freezer (e.g., ambient temperature and
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freezer operating conditions). Methods and challenges for estimating miscellaneous and
electronic loads and energy uses in hospitals are investigated, with a new proposal of
combining device-level metered data with inventories and usage information. The study
also reveals that common and small devices consume a large amount of energy in
aggregate and should not be ignored when quantifying hospital energy use.

This special issue collects a small but important fraction of excellent research and
practice in the field. It is a great representation of the growing trend and the highlighted
aspects in green movement on the healthcare and bio-research facilities. When the world
has become more aware of the need to save energy, many institutions have joined the
green wave by addressing ‘the lowing hanging fruit’. Now, it is time to roll up our
sleeves and make more significant commitments to reduce energy, save money and
reduce our carbon footprint. In the next 20 years, either through renovation or new
construction, we will have 75% updated healthcare and bio-research facilities in the
USA. Twenty years is not a long time to make a big difference. The challenge is our
responsibility to all generations. Hopefully, ideas in this document will help in this effort.



