INTERNATIONAL
FEDERATION OF
HOSPITAL
ENGINEERING
International
Building
Award 2018

International Building Award 2016
Aaron Davis, Rachael McFadyen, Amy Kitchingman, Ian Gwilt
Copyright © 2018
Authors:

Aaron Davis
Rachael McFadyen
Amy Kitchingman

Edited by:

Ian Gwilt

Content Design:

Aaron Davis
Rachael McFadyen
Amy Kitchingman

Cover Design:

Aaron Davis

Data Collection:

Rachael McFadyen
Amy Kitchingman

This publication has been created for the Building Awards 2018. All rights reserved.
No part of this publication may be reproduced or transmitted, in any form or by
any means, electronic, mechanical, photocopying, recording or otherwise, without
prior permission of the publishing body. While careful effort has gone into writing
and assembling this publication, the absence of any (printing) errors or omissions
cannot be guaranteed, and as such the authors and publisher do not accept
responsibility for the consequences of any errors or missing information, if present.

The International Federation of Hospital Engineering (IFHE) is a non-profit, non-governmental body established in 1970, in order
to enable national engineering professional
organizations to join a world- wide federation. The purpose of IFHE is to encourage
and facilitate exchange of information and
experience in the broad field of hospital and
healthcare facility design, construction, engineering, commissioning, maintenance, and
estate management.
Since 1970, membership of IFHE has spread
over thirty countries — counting around ten
thousand persons. In addition to national
healthcare engineering organizations, IFHE
also admits as members: governmental institutions, corporate consultants, commercial
and industrial firms, as well as individuals or
small groups of interested persons.

IFHE is recognized by the World Health Organization (WHO) in Geneva, as a Non-governmental Organization in Official Relations with
the WHO.
Objectives of the IFHE are:
• to promote, develop and disseminate
hospital engineering technology
• to compare international experience
• to promote the principle of integrated
planning, design and evaluation by improved collaboration between the professions
• to promote more efficient management
of operation and maintenance, and the
safety of hospitals, their engineering, installations, equipment and buildings
• to offer collaboration with other international organizations.

Darryl Pitcher, IFHE President
October 2018

The Institute of Healthcare Engineering, Australia (IHEA), is the professional organisation
for engineers and engineering facility managers, employed in both the private and public
health care sectors. This includes the Healthcare Engineer, Health Facility Manager, Architect, Consulting Engineer, Builder, Contractor
in the health care field, and all those engaged
in Health Care Facilities Management.
Members have the opportunity to network
with other professionals, share practical experiences and keep their knowledge of developing technologies up to date. Eligibility
for different membership levels depends on
the applicant’s qualifications and relevant
experience: from apprenticeship through to
post-graduate degree.

We now also offer associate membership
levels, for a range of people interested in the
work of our members.
Objectives of the IHEA:
• To cultivate and maintain the highest
possible standards of knowledge, skill,
ethics and efficiency for those involved
in the design, construction and maintenance of health care facilities.
• To promote confidence amongst health
care authorities in Healthcare Engineers
by ensuring that every person accepted
into the Institute is fully qualified for their
particular membership level.
• To provide support and information to
assist members in their professional capacities.

Peter Easson, IHEA National President
October 2018

Introduction

The 2018 international building award is the
second time the International Federation of
Hospital Engineering have presented an award
for the best healthcare facility at their biannual
congress. This is a global award, and in 2018
submissions were received from healthcare
projects across six continents.
The international building award aims to recognise the importance of the design of healthcare
facilities. Healthcare facilities extend beyond
hospitals so the international building award
recognises the contribution of facilities such
as residential care homes and other supported care living environments. The award also
focuses on the holistic experience of not only
patients or residents, but also their families
and visitors, and the staff that provide human
centred care.
Humans possess an innate tendancy to connect with nature and other forms of life, yet this
can be lost in our buildings and infrastructure.
We are biologically encoded to associate with
nature, so the concept of natural healing environments has been shown to improve people’s physical and mental health, fitness and
wellbeing. The academic literature highlights a
broad range of benefits of good environments,
including reducing patient and staff stress, a
decline in patient violence, a reduction in the
use of narcotics and analgesics, reduction in
post-surgical recovery, and an overall improvement in productivity and profitability.
In 2018 entrants were asked to respond to the
following criteria:
Design for physical health & wellbeing — This
could include elements such as the provision of natural and artificial lighting, air
quality, acoustics, hygiene and occupant
comfort.
Design for mental health & wellbeing — This
focusses on how the building is supporting the mental health and wellbeing of its
occupants.
Design for accessibility — Encouraging participation of a range of occupant types
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including those with psychological needs
as well as those with physical needs.
Encouragement of independence — Giving
patients or residents the ability to make
choices, particularly relating to balancing
social interaction and privacy.
Design for functionality for everyday activities
— Focusing on the experience of staff and
visitors as well as patients or residents.
Contribution to urban context — The interaction with and contribution to the community surrounding the facility.
Environmental sustainability — Addressing
the impact of the construction as well as
operation of the building.
Design innovation and contribution to best
practice — Highlighting how the building
had contributed to new knowledge about
the design, construction or operation of
healthcare facilities.
The shortlisting process had two stages: the
first was an assessment for compliance with
the submission requirements, and the second,
an analysis by academics and students at the
University of South Australia. The shortlisting
process was then undertaken by a team of
academics from the school of Art, Architecture and Design at the University of South
Australia with a small group of students who
were taking part in a Match Studio research
project about contemporary approaches to
healthcare design.
The assessment process was coordinated and
led by Mr Aaron Davis and Professor Ian Gwilt.
A shortlist of seven projects was agreed upon
for presentation to the international jury. As a
way of sharing best-practice and the richness
of the submissions received, this document
contains the submissions of the shortlisted
projects as they were assembled for the jury.
The final section of this document contains
images of and comments on The Ashikaga Red
Cross Hospital. This was the winner of the previous (2016) International Building Award and
demonstrates the high-quality base-line that
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has been set in these first two editions of the
International Federation of Hospital Engineering’s International Building Award. The winner
of the 2018 International Building Award will
be announced at the 25th Congress of the International Federation of Hospital Engineering.
The congress is being hosted by the Institute of
Healthcare Engineering Australia in Brisbane,
Australia 6–11 October 2018.

“The prime goal of this
award is to embrace
the concept of the
healing environment
to humanize the
design of healthcare
buildings: a healing
environment
for all users, in
different local,
cultural, and social
circumstances.”
— Masi Mohammadi
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2018 Shortlisted Submissions

Mediclinic Midstream

5

Saku Central Hospital Advanced Care Center

13

Juntendo University Hospital (Building B)

21

Sunshine Coast University Hospital

29

Residential Care Home “Hollebeek”

37

Echuca Regional Health Redevelopment

45

Lucile Packard Children’s Hospital Expansion

53

3

International Federation of Hospital Engineering

Healthcare Building Award 2018

4

MEDICLINIC
MIDSTREAM

Gauteng, South Africa
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Infrastucture Team Mediclinic South Africa
Graceland Architects CC
Taljaard Meyer & Storm INC Quantity Surveyors
BWK Engineering CC
Cibucon CC/Dudley de Klerk
Basil Reed Construction
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Mediclinic Midstream
Gauteng, South Africa

Physical health and wellbeing
Designed to accommodate the growing
healthcare demands of a vibrant new
community developing between Tshwane and
Johannesburg, the building aesthetics reflect
a modern healthcare facility (Photo #1,#2).
Blended ambience to match surrounding areas
residential character. Mediclinic Midstream
offers access to specialists, state-of-the-art
technology and a building designed around all
users to enhance care being delivered.
Lighting: Expansive use of natural light to aid the
healing process of patients and limit electricity
consumption, large windows in all patient
rooms and favourable viewing orientation. The
bee- hive nurse’s station design - centrally
located to ensure easy access to and view
of each patient room. Staff areas as well as
theatre complex also benefit from natural light.
External considerations: clear direction signage
to hospital, highly visible entry/exits, sufficient
parking with mountable kerbs and disability
friendly access (#3,#14). Wider parking bays
for parents with infants, and weatherproof drop
off at entrance (#4). Automatic doors with a
wind lobby and walls of mats reduces cleaning
burden inside reception. All exit surfaces are
slip-proof and hand rails are present on ramps
and stairs. To ensure staff safety, a weatherproof
waiting facilities for after-hours public transport.
Internal design: Varying accent colours
enhances way-finding alongside the use of
sound reducing materials. Public toilets include
baby changing areas.
Safety: Well-defined emergency and fire
escapes, units are divided into 2 hour fire
zones if immediate evacuation is not possible.
High care units are designed to evacuate into
alternative sections. All sensitive areas are
controlled by CCTV cameras e.g. deliveries,
access to maternity ward etc.
Infection control: A design priority included
consultation with Infection Control Specialists.
Encompassing the seven flows in room designs
and special considerations given to isolation
rooms with negative pressure in specialised
units (#5). Elements like curtains and upholstery
fabrics were chosen to withstand a strict
cleaning regime dictated by IPC requirements.
Mental health and wellbeing
Design elements focus on colours, finishes
and imagery to promote a positive healing
environment (#6,#7).

Décor within the wards and public areas is
focused on natural landscapes and wood finish
laminates promote the association with the
home environment. Sound absorbing materials
introduced to limit distractions (#12).
Generous use of natural light to aid the healing
process, with large windows in all patient
rooms and favourable orientation for best views
of the surrounding area (#9). The nurse station
bee- hive design are centrally located to ensure
easy access and visibility for patients (#8).
The pelmets in the patient rooms are a unique
design to maximise exposure of the window
when curtains are opened. Patient medication
storage was introduced at patient bedsides
to minimise risk of incorrect medication
administration (#8).
Staff areas also benefit from natural light as well
as areas such as the theatre complex which
traditionally was limited access to natural light.
Original building orientation was adjusted to
maximise natural energy gains and optimise the
views to favour the patients (#10). Feature walls
in staff areas are painted orange, a colour that
promotes social interaction. All windows have
restrictors and have been fitted with safety
glass to prevent any potential injury to patients.
Public areas were a priority to ensure that
visually and hearing impaired patients could
safely navigate passages (#11). This includes
hand-rails as part of the bumper rails on all
corridors. Flooring and skirting colours were
chosen to contrast each other – ensuring
that patients could safely judge distance and
spacing. A matt finish on flooring was used to
prevent the impression of wet floors as appears
with a gloss finish, to alleviate anxiety of elderly
and patients that might be scared of slipping
and falling.
To promote a healthy environment oxygen
releasing plants were placed around the
hospital e.g. Sanseviera Trifasciata (#13).
Outdoor public seating areas are also available
to those wanting fresh air. Since smoking is
prohibited indoors, these facilities can also
serve this purpose.
Accessibility
The 176-bed Mediclinic Midstream has a
modern nodal footprint serving the growing
community of more than 4500 families within
Centurion/Midstream. Easily accessible via
major highways, the hospital is convenient to
all users from the greater Tshwane area (Photo
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#15). Access to the facility includes public
transport, mini-bus taxis as well as private
vehicles. Because of the greenfields nature of
the project, optimum access was negotiated to
ensure easy access from major freeways.
The facility was purposefully designed to
conveniently present patients with the full
spectrum of medical services all under one
roof. The flow of patients, providers, family
and friends, medication, supplies, equipment,
information and waste were considered in the
initial concept designs and further detailed
designs during the project. A full range of
medical specialties are offered alongside
pathology, radiology, dietetics and dialysis.
Provision has also been made to expand the
facility to 300 beds with more specialised units
at a later date without interruption to the current
facility.
The castle design allows for shorter corridors in
the units, allowing easy access from a central
point. Adjacencies were prioritised between
theatre, ICU, emergency centre and radiology
to ensure quick and easy access to essential
services (#16). The passage linking these units
is also not part of the main corridors to maintain
lower traffic levels between key areas.
A newly introduced helipad offers convenient
emergency access for emergency medical
personnel (#18).
Technical staff have full access to a workshop,
rest and ablution facilities with safe access
to all plant areas. Plant rooms are well lit and
ventilated with easy to access fire escapes
(#17). Service rooms are centrally located
around the nurse station ensuring quick access
for nursing staff and to patients.
The bed lift lobby provides vertical access
between patient units and the theatre complex,
and the position was intentionally designed
with short passage distances in mind (#19).
These lifts also provide access to all units for
visitors, nursing staff and support staff. All
support services i.e. main hospital kitchen,
laundry, housekeeping and workshop are
located together off a service passage linking
the hospital goods delivery area with the
vertical access lobby. This allows for a central
secured access for goods and personnel.
Encouraging independence
The highly sophisticated ICT infrastructure that
has been implemented at Mediclinic Midstream
results in less paperwork, less waiting time and
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an all-round more pleasurable experience for
the patient. It also ensures that the medical staff
gain instant, effortless access to patient data.
A single fibre-optic network infrastructure to
enable fully integrated Wi-Fi and data access
(#20). This results in greater mobility of imaging
data through an integrated PACS (picture
archive and communication system). This
extends to the theatre complex, where all the
operating rooms are multimedia ready to make
imaging data such as patient X-rays, MRI scans
and electronic medical records available to
surgeons.
The hospital admission system has been
linked to the hospital Vendor Neutral Archive
which enables admission personnel to share
patient demographic information directly with
the admitting doctor, pathology and radiology
practices. Resulting in smoother and more
convenient admission processes as only one
form needs to be completed by patients.
A pneumatic tube delivery service was
implemented to ensure speedy delivery of
medication between wards and the pharmacy,
and connects to pathology services to
accelerate transfer of samples and results (#21).
Sufficient emphasis was placed on assisted
ablution facilities.
Specialist consulting rooms are easily
accessible directly from the main reception
area (#22), with consulting rooms co-located
next door to the hospital accessible via a
covered link bridge.
Free wifi is available to both patients and
visitors, recognising the device across different
hospitals.
Patient rooms provide access to European plug
points with a shelf alongside the bed to facilitate
charging of a cell phone or other electronic
device. Electronic key pad locker units are also
available in the rooms to allow secure storage
of valuable devices (#8). In the paediatric unit,
plugs have also been installed at bed sides to
accommodate play station devices.
Functionality
The driving force in designing the hospital was
to create an exceptional hospital, integrating
the patient’s experience and staff working
in the facility. The result is an eco-friendly
hospital with a revolutionary ICT system and
infrastructure integrating patient data and
making it accessible in real time to all relevant
medical personnel. Presenting seamless
specialist care.
The castle design allows for shorter corridors
in units (#23), allowing easy access from
a central point. The emergency centre is
conveniently located adjacent to theatre, ICU
and radiology to ensure quick and easy access
in emergencies to essential services (#16).
Passages between these units are also not part
of the main corridors to maintain lower traffic
levels between key areas.
The bee-hive design for nurse’s stations are
centrally located to ensure easy access to
each patient room (#24,#25,#30). As a result of
this design, procurement focused on ensuring
sufficient sets of equipment were available
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in each corner of the ward to promote easy
access by nursing staff.
Doctors’ rooms are conveniently situated inside
the hospital with easy access via lifts in the
main reception area as well as a covered link
bridge to additional consulting.
A pneumatic tube delivery service ensures
speedy delivery of medication between wards
and the pharmacy and allows pathology to
accelerate transfer of samples and results.
Free wifi is available to both patients and
visitors, with the system recognising the device
across different hospitals. This allows patients
remain updated and in contact with loved ones,
accelerating the recovery process.
European plug points are available in rooms
with a shelf alongside the bed to facilitate
charging of electronic devices. Electronic key
pad locker units are also available in the rooms
to allow secure storage of valuable devices.
A helipad is now available for convenient
emergency access for emergency medical
personnel with priority patients.
Urban Context
The urgent need for the hospital was directed by
the growing community of Midstream, situated
half way between two very strong commercial
centres (Johannesburg and Tshwane) (#15).
While the first houses were only built in 1981
(then known as Halfway house), the area now
covers much of the region between these two
vibrant business centres with very little green
spaces remaining.
The nodal footprint makes it possible to
serve the growing needs of more than 4500
families in the Centurion area as well as the
fast developing Midrand region. The profile
of Midrand includes corporate headquarters,
gated communities and schools as well as
popular conference centres. The hospital also
serves a developing industrial hub.
The hospital is easily accessible via major
highways, the hospital is convenient to all
patients from the greater Tshwane area.
Mediclinic Midstream has become the location
of choice for doctors and specialists wishing to
take their practices to the next level in a space
that enables an innovative synergy of science,
technology and patient-centric healthcare.
Ninety specialists are now accommodated
at Mediclinic Midstream, catering to a large
variety of specialist services including the Cura
Pelvi unit and the first malignant hyperthermia
laboratory in Africa.
Mediclinic Midstream is the latest addition
to Mediclinic’s 52 multidisciplinary hospitals
across Southern Africa and forms part of
Mediclinic International, one of the world’s ten
largest listed private hospital groups.
The hospital now offers a helipad for convenient
emergency access for emergency medical
personnel (#18). Supporting services such as
radiology and pathology are co-located on the
premises to ensure easy access by patients or
visitors.
Environmental Sustainability
Lighting: Design includes electronic control
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gear and ‘tri-phosphor’ technology. LED and
solid state light technology in high intensity
installations such as operating theatre lights
(#260, not only consuming less electrical
energy but also reducing the heat load in the
building. The wards are flooded with natural
light designed to help the healing process of
patients (#8,#9).
Energy: Solar panels have been incorporated
into the design to reduce the demand for
energy from the municipal supply. The roof
sheeting of the hospital is white to maximise the
reflected heat off the building (#10). Orientation
of the hospital and treatments on east/west
facing windows were introduced to reduce
the pressure on heating/cooling requirements.
Additional insulating material was introduced in
the brickwork cavities and under roof sheeting.
Shading devices were introduced on east/
west facades to limit radiant heating (#27).
Specialsed glass with integrated radiation
properties was selected for specific windows.
Design input: In-house expertise of the design
team positively influenced the design decisions
during the building and maintenance process to
maximise the synergies of design and minimise
need for scarce resources.
Water: Recycling of water from autoclaves
have been included into the design to reduce
pressure in a water scarce country. A borehole
was sunk to assist with water supply for
irrigation. In addition, run off water is collected
from specific roof sections. Water consumption
for the facility currently stands at 380L/msq/
bed day and electricity at 5.89kwh/msq/bed
day.
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Recycling: The hospital has a dedicated
recycling area within the hospital to reduce the
carbon footprint and maximise recycling efforts
within the hospital. A dedicated medical waste
room was also included into the design.
Contribution to best practice: Design
The natural typography of the site was utilised
during the design process to gain floor area
without incurring major excavation costs (#10).
The design of the hospital is centred on both
the staff and patient experience. Ensuring a
healing environment for patients, but functional
user-friendly facilities for staff and supporting
services. An in-house design team maximised
efficiencies and learnings from previous
building to ensure a cost-effective but friendly
and functional environment.
Mediclinic Midstream design team followed
a castle design for the structure (#23), this
results in shorter corridors in units, allowing
easy access from a central point. The bee-hive
design for nurse’s stations ensures easy access
to each patient room. As a result of this design,
procurement focused on ensuring sufficient
sets of equipment were available in each corner
of the unit to promote easy access by nursing
staff.
Patient rooms are private or semi-private rooms
with dedicated bathrooms for each room
(#8,#9). Residential finishes have been chosen
to ensure patient comfort with both fittings and
furniture.
The emergency centre is conveniently located
adjacent to theatre, ICU and radiology to
ensure quick and easy access in emergencies
to essential services. While the bed lift lobby
provides easy access to each floor and ward
for both patients, staff and visitors.
The hospital has also been designed in a way
that any additions to the structure can be done
without negatively impacting the operations.
Staff comfort was optimised with safe access
to plant rooms and areas that allow for rest and
relaxation in breaks, even colours used on walls
promotes socialising.
Small considerations such as security for staff
was even included – with a safe waiting facility
for public transport – which is often required
after hours.
Construction
A unique asset to Mediclinic’s business is the
in-house team of engineers and architects
that are able to compile building proposals
and actively follow through across the whole
project. The design team is supported by
clinical experts with years of experience within
the working hospital environments. Insight
from experienced designers is then moulded
together with process insight from clinicians to
create a safe environment for staff and patients
alike.
Learning gained from recent Mediclinic projects
is used to develop accurate and market relevant
plans that take new business practices into
account. Best practices and regulatory elements
of design (department of health R158 & PN187)
are stored as room data sheets that reflect the

latest approved specifications for any particular
room e.g. ten bed ICU or standard dirty utility
room. This will then simplify costing and design
as all considerations required per room (power
points, wash facilities, distance between beds
etc.) have already been fully assessed and
optimally designed.
Concrete slab design was used to best
accommodate any potential future additions,
while the minimum floor to ceiling distances
were considered to facilitate easy access but
maintain cost- efficiencies.
Operation and maintenance
Internal expertise from the infrastructure
team allowed the design and building project
to develop naturally alongside the growing
demands of the construction. Without needing
to consult extensively, the team of engineers,
designers and other technical experts provided
input with specialised knowledge of the
hospital environment. As part of continuous
improvement programmes in-house design
teams conducted a facility audit, 3 months
after completed and the following improvement
areas were identified including the need for LPair in paediatric units for vulnerable patients,
additional chairs in EC waiting areas as well as
a view panel between triage and admissions.
Semi-permeable ground cover was used
within the parking area to allow for dissipation
of rainwater due to the high water table.
Indigenous, ‘water-wise’ plants were laid to
reduce the water burden on the hospital. Since
becoming operational, the hospital has been
able to learn from itself, and various measures
to reduce both water and energy consumption
have been introduced (#28,#29).
The traditional life cycle data was addressed in
the design.
Particular attention was given to the ceiling void
to ensure service installations and reasonable
access to service ducting. Plant room locations
were strategically positioned to minimise
cabling and ducting requirements. Ablution
facilities were co-ordinated around vertical
service shafts.
Master key protocol was followed to ensure
easy access for maintenance.
Vertical fire escape stairways were extended
to roof level to optimise safe access for
maintenance of plant on the roof and in roof
spaces (#10).

Healthcare Building Award 2018

12

SAKU CENT
HOSPITAL
ADVANCED
CARE CENT
Nagano Prefecture, Japan

TRAL

D
TRE

Hospital

2013

¤127 900 000

49 800m2

Nikken Sekkei Ltd
Owner: Nagano Prefecture Welfare Federation of
Agricultural Cooperatives
Architect: Nikken Sekkei Ltd
Construction: Shimizu Corporation

15

International Federation of Hospital Engineering

Saku Central Hospital Advanced Care Center
Nagano Prefecture, Japan

Physical health and wellbeing
- Welcoming exterior
Leading advanced and emergency medical
care for the local community, the 450-bed
Advanced Care Center takes advantage of
the characteristics of the facilityʼs expansive,
abundantly green site to create a low-lying
3-floor building that spreads out horizontally,
with separate patient ward and therapy wings
standing side-by side. (Fig-1)
- Natural light creates an internal hospital space
with a warm atmosphere
Perfectly realizing the concept of “A Hospital in
the Middle of a Forest”, the area surrounding
the hospital buildings is overflowing with trees
and other greenery. From each patient room
window and windows in open-ended corridors
it is possible to view scenery colored by each
of the four seasons, and spring is especially
delightful as the avenue of cherry trees beloved
by community residents presents a vivid floral
pattern for viewers to enjoy.
Inside, not only have large windows been
installed in open-ended corridors, but also
natural light streams in through light gardens
and top lights throughout the facility, creating an
internal hospital space with a warm atmosphere
enveloped in gentle light. (Fig-2,3,4,5)
- Hospital room air conditioning reduces vertical
temperature distribution
A natural switching damper has been developed
through which the air conditioning system
automatically switches to blow out conditioned
air from its upper part when used as a cooler,
and from its lower part under the beds when
used as a heater in the four-bed patient rooms.
This reduces vertical temperature distribution
and achieves a pleasant indoor thermal
environment for patients, those accompanying
them, staff and all those in the hospital. (Fig6)
Mental health and wellbeing
- A low-rise building with a residential atmosphere
The three-floor hospital building projects a
high sense of connection with the ground, and
in particular the Cancer Ward on the 1st Floor
enables patients and visitors to experience up
close the greenery of the gardens spread out
before their eyes in a recuperative environment
that is far more like a resort than a hospital. (Fig-7)
- Penetration of outer spaces to the building
The spaces in between the patient wards and
therapy wings were designed in a shape that

intertwines with the outside spaces in order
to provide an opportunity for those within the
building to see and gain a sense of the natural
landscape. The planar shape of the building
is large, and in the outpatient and medical
treatment departments located in the center of
the building, where it is difficult for light from
the peripheral windows to penetrate to, a light
court has been laid out and skylights installed.
These function as devices that help to calm the
anxious feelings of those awaiting examination,
enveloping them in a swathe of foliage and
natural light. (Fig-2,5,8)
- Rest area
The main route leading to the patient wards has
been equipped with rest areas where visitors can
eat snacks they buy at the café or convenience
store. During events stages are set up here
and concerts featuring performances by staff
are held. In one corner there is a suggestions
box where the requests and opinions of users
are collected and put to use in efforts to make
the management of the hospital even better.
The Gallery features exhibitions of artworks by
members of local groups. The visitorsʼ book
placed in the patientsʼ reading corner is written
in by patients and their families, and serves to
promote emotional exchange. (Fig-9)
Accessibility
- To soften the sense of high tension of an acute care
In order to soften the sense of high tension
of an acute care hospital, locally produced
“platy andesite stone”, Japanese Larch wood,
architectural exposed concrete cast in cedar
formworks, and other invitingly textured
materials have been utilized. Natural light
streams in through light courts and top lights
throughout the facility, creating an internal
hospital space with a warm atmosphere
enveloped in gentle light. (Fig-4,10)
- The open garden
Around the building exterior is a walking course
measuring approx. 1,000m per circuit that was
intended to provide a place for local residents
to advance their health. Seedlings grown from
seeds gathered by hospital staff during the
facilityʼs construction were planted by staff
and local residents together after the facilityʼs
opening. The garden may belong to the
hospital, but going forward it will nurture this
forest together with the local community.
The “Koryu Hiroba” (interaction square) is open
to all local people, and is used for various events
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and festivities put on by local neighborhood
associations. (Fig-1,11)
- Placement of two exits/entrances in the
outpatient department
Entrances have been located in two locations to
facilitate ease of use for the parking lots, which
are spread along the outpatient department.
- Dedicated entrance to the cancer ward installed
The chemical treatment facilities for cancer
patients are located on the 1st Floor of the
cancer ward, and a dedicated parking lot has
been built to ease access for cancer patients.
This also has the beneficial feature of improving
patientsʼ privacy.
Encouraging independence
- Medical system that works in collaboration
with the local community
As a regional hospital we have so far set the
objective of being a place where “anybody,
at any time and any place can undergo
the requisite care,” and have provided a
comprehensive service covering everything
from primary care to the most sophisticated
and latest medical care. We changed direction
from a medical system that operated solely
within the closed unit of the hospital itself to a
medical system that works in collaboration with
the local community. This project consisted of
splitting the already existent hospital into two
units consisting of the Saku Central Hospital
land the new Saku Central Hospital Advanced
Care Center, which offers sophisticated
specialist medical care and emergency medical
care. The Center plays a sizeable role in the
vitalization of the cross-region medical system
and support to help the independence of
patients. (Fig-12)
- Daily life support at home through home visits
As mentioned above, once patients have
undergone advanced medical care at this Care
Center even after discharge members of Saku
Central Hospitalʼs home visit team provide
meticulous support, and a unique medical
care system is being established in which
patients can lead independent lives in their own
community.
- Patient Support Center
The Patient Support Center ascertains the
condition of patients prior to hospitalization,
makes diagnoses and formulates an appropriate
treatment plan. When patients are discharged it
coordinates with the medical institute that will
be used by the patient after discharge, and
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conducts post-discharge daily life guidance
and nutritional instruction. The Patient Support
Center is located in the immediate front upon
entering the main entrance, at the start of the
line leading to the outpatient, examination,
treatment and hospitalization/discharge areas.
Functionality
- Patient wards where staff can see right to the
end in a glance
Placing a staff station at the bottom point
of each of the V-shaped patient wards has
realized wards that provide a clear line of sight
at a glance with no blind spots.
The nursing halls are multipurpose, flexible
spaces that serve as centers for bedside
nursing.They become narrower towards the
back, and the wide areas are equipped with
storage space for various items and wheelchair.
(Fig-13)
- The Emergency and Critical Care Center
As a “High Care Floor”, the 2nd-Floor supporting
acute care has a layout that emphasizes
functionality, enabling horizontal movement
on the one floor among facilities including the
Emergency and Critical Care Center, operating
theaters, angiography rooms, ICU, Perinatal
Care Section, and Perioperative Care Ward.
Ambulances drive up a slope exclusively to the
2nd-Floor, and the helicopter ambulances land
on and take off from the top of the Emergency
and Critical Care Center. (Fig-14)
- Functional collaboration through lateral movement
The 1st-Floor is the “Cancer Treatment Floor”;
the 2nd-Floor is the “High Care Floor”, and the
3rd-Floor is the “Rehabilitation Floor”; each of
these floors are laid out so that the functions of
closely related patient wards and therapy wings
can be coordinated simply and easily through
movement around the one floor. (Fig-14)
- ICU lines of flow for staff and for those visiting
patients segregated
Care has been given to ensuring that staff can
watch over patients easily, with the Staff Hall
surrounded with glass-walled private rooms.
The design enables visitors to enter patientsʼ
room from the corridor on the exterior side of
the rooms, completely separating the lines of
flow of staff and patientsʼ families. (Fig-15)
Urban Context
- A hospital situated in an atmosphere of green
leaves and wood, typical of Nagano Prefecture
Saku Central Hospital Advanced Care Center
chose to adopt a distinctive architectural
plan in which functional collaboration is
made possible through vertical movement by
placing the outpatient wing, therapy wings and
patient wards next to each other on the same
horizontal level. Despite the fact that the Center
has a floor space of around 50,000 m2, its lowrise design means that it does not jut out amid
the surrounding residential district and cluster
of industrial estates, endowing it with the
atmosphere of “a Hospital in the Middle of a
Forest,” wholly in keeping with the topography
of Nagano Prefecture. (Fig-16)
- Forest preservation
The hospital site is a famous spot within Saku
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City for cherry trees, and so the avenue of
cherry trees beloved of community residents
was preserved untouched. Also, in sections
of the site that were developed, efforts were
made to create a new cherry tree landscape by
moving existing cherry trees and planting new
ones. Furthermore, the site already had cedars,
but in moving these magnificent 20 meter tall
cedars within the site and utilizing them as
symbol trees and in avenues, it was inevitable
that the forest be thinned; hence wood from the
felled trees was recycled in benches and objets
dʼart placed around the hospital buildings, as
well as in objets dʼart placed around light courts
inside the buildings. (Fig-11)
- Creation of a new forest
After the hospital opened, seedlings grown from
seeds planted by hospital staff were planted
around the hospital grounds. Local community
members also participated in the tree planting,
which was carried out regularly, with the result
that a forest was gradually nurtured along with
the community. (Fig-11).
Environmental Sustainability
- Environmentally friendly approaches focusing
on the climatic characteristics of the Saku area
Environmentally friendly approaches focusing
on the following three climatic characteristics
of the Saku area were undertaken.
In response to the areaʼs harsh winter cold,
thermal insulation during winter was increased
and the air-conditioning load decreased
through the creation of a buffer space, like
“an engawa” (passageway running around the
edges of a house facing the garden), between
the external air and inside the buildings. In the
summer, autumn, and spring seasons, a night
purge ventilation system cooling the buildings
at night functions effectively as a pathway for
air in natural ventilation. (Fig-17)
With regard to the existence of abundant
geo-energy, in addition to reducing the airconditioning load by drawing in external air
via a geothermal well, thermal energy from
underground water is being utilized as an airconditioning heat source.
With regard to duration of daylight, solar power
and solar water heaters were introduced.
These initiative resulted in the hospital project
being approved as a Leading CO2-saving
Project and receiving a grant-in-aid. (Fig-18)
- Adoption of a seismic isolation structure
In consideration of the hospitalʼs role, a seismic
isolation structure was adopted for the therapy
wing, which cannot be shut down, even in the
event of a disaster. This will spare the building
from damage in the event that the region is
struck by an earthquake on the scale of the
Great East Japan Earthquake, and enough
fuel has been stored to enable the emergency
generators to run for 72 hours.
- Layout planning that gives consideration to
rebuilding in the future
Utilizing the spaciousness of the site, not
only has ample space been left around the
hospital buildings for functional expansion,
but also plans have been made to allow for the
possibility of rebuilding the hospital on the same
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scale in the future. The current plan utilizes the
eastern half of the site, with outpatient wing,
the therapy wing, and the patient wards placed
in a row along the coordination axis running
north-south. For the foreseeable future, it is
anticipated that functional expansion be carried
out in the form of outwards building extensions
along the growth axis running east-west. If it
becomes necessary at some point in the future
to rebuild the entire hospital, sufficient space
has been left on the west side of the site to
rebuilt the hospital to the same scale using
the coordination axis as an axis of symmetry,
enabling construction works to be carried out
with minimal effect on the hospitalʼs medical
functions during rebuilding. (Fig-19)
- Space for expansion on the 4th Floor
On the 4th Floor of the hospitalʼs patient wards,
space measuring approx. 4,000 m2 has been
provided as space that can be used for
extensions in the future. In addition, space
measuring approx. 800 m2 has been secured
as space for anticipated future extensions of
the Administration Department on the 4th Floor
of the therapy wing.
- Easy-renovation construction system
A shape has been created whereby the therapy
zone is surrounded by flow lines, with shear
walls and equipment shafts systematically
placed on the outer side of the zone. A flexible
space is created by means of a design that
allows for partitions and other layout features to
be changed and moved around freely. (Fig-20)
Contribution to best practice: Design
- Concept creation together with the client
Meticulous meetings were held with hospital
staff, with brainstorming expanding into
workshops, through which ideas were given
concrete form.
For example, together with the client we
considered ideas such as “Link functions by
floor,” “Patient wards that you can see all the
way through at a glance,” and “Separate the
lines of flow for visitor to the General Intensive
Care Unit (GICU) and High Care Unit (HCU)”
and studies on how to implement these ideas.
- Tours of similar facilities
At the stage described above, the client
and architect visited similar facilities and
reference facilities together. Opinions were
then exchanged, with the advantages and
disadvantages of each facility discussed, and
the conclusions of these discussions were
reflected in the project.
- Project briefing for community residents
Numerous briefings to explain the project to
local community residents were held, with
careful explanations provided with regard
to matters such as the preservation of the
residents’ much-beloved cherry tree avenue
and the decision to open the hospital grounds
for the use of local residents even after
hospital construction had been completed,
and we received residents’ understanding and
cooperation for the project.

Construction
- Verification using model rooms
With regard to patient rooms, model rooms
were created and used by nursing staff to verify
the rooms’ actual utility, and adjustments were
made regarding some fine details.
- Pursuit of design detail
Even at the construction stage we pursued
design, continuing discussions with builders
and engineers, thereby making continuous
improvements. For example, we revised
the design for the air- conditioner blow-off
openings, creating an even better design.
Because there was no budget for artwork, we
architects created wall designs to double as
artwork at the construction stage. Also, mockups of universal designs and signs were also
created and verifications carried out.
- Revision of infection control
At the design level, our over-incorporation of
high-efficiency particulate air (HEPA) filters in
the building designs was revised from a costcutting perspective. We asked the advice of
university professors specializing in infection
control and reduced the unnecessary HEPA
filters under their direction.
- Introduction of buildings to community
residents
With the aim of fostering a sense of familiarity
towards the new hospital while it was still
under construction, hospital tours for local
community residents were conducted at the
time trees were replanted and the seismic
isolation system was installed, providing local
residents with the opportunity to walk around
the site.
Operation and maintenance
- Maintenance meetings
Following
completion
of
construction,
maintenance meetings were conducted on a
regular basis in order to identify and determine
initial mechanical and functional failures, with
the hospital, architects, and builders sharing
measures for achieving even better operations
in the future.
- Utilization of data acquired though the building
energy management system (BEMS)
At the Saku Central Hospital Advanced Care
Center, various environmentally friendly
technologies have been employed, as shown
in the attached section. Using data obtained
through BEMS, we are verifying the effects of
these technologies and improving operations.
Furthermore, efforts are being made to raise
hospital visitors’ and community residents’
environmental awareness by presenting
the effects of these environmentally friendly
technologies in a signage display placed at the
hospital entrance.
- Events in the entrance hall
Events and activities such as those shown in
Section 3 are held on a regular basis to promote
communication with hospital users. Doctors,
nurses, and other hospital staff have formed
a musical ensemble and choir, and these hold
concerts for the enjoyment of hospital patients
and visitors.
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Juntendo University Hospital (Building B)
Tokyo, Japan

Physical health and wellbeing
1) Natural lighting and great views
This is a high‐rise facility located in the center
of Tokyo. The site borders the natural banks of
the Kanda River, while open spaces on campus
are planted with greenery. (Photos1,6,7) Ward
windows provide beautiful views. (Photo2) And
even the operating theaters have windows in
the walls. (Photo3) Furthermore, natural lighting
floods into the elevator hall through the wall
and elevator doors. (Photo3) These features
contribute to an atmosphere of wellbeing.
2) Radiant air conditioning system for draught‐
free wards (Photo4)
Water circulates through panels in the ceiling to
provide radiant heating and cooling. In heating
mode, hot water passes through the panels
and they radiate energy. Cooling is with chilled
water, when the panels absorb heat. With this
radiant system, there are no uncomfortable

strong draughts. Moreover, according to our
experiments, the temperature of a patient’s
foot, for example, after sixty minutes on a
ward bed is higher than with conventional air
conditioning. (Photo5) Body temperature does
not fall at all with the radiant system.
3) Fixed double‐glazed windows (Photo4)
The combination of double‐glazing and fixed
windows ensures all‐day silence even though
there is a high level of traffic noise at the front
of the building. Outside the south‐ facing
windows, near the Chuo railway line, the sound
level reaches 75dB. Within the wards, the
double‐glazing reduces it into 40dB. The fixed
windows help reduce anxiety on the higher
floors.
4) Natural flooring material free of harmful
emissions
Linoleum is installed in many areas of the

building. Linoleum is the most suitable flooring
material for patients and users because it
does not outgas any harmful chemicals. It
contributes to improved air quality in the
hospital. (Photos4,15)
Mental health and wellbeing
1) Local varieties of trees and greenery in the
garden to keep mental balance
Public open spaces (Photo6) and the mid‐
level roof garden have been planted with local
varieties to provide restful areas for patients,
family members, and staff within the hospital
confines. (Photos6,7) The restful atmosphere
contributes to reduced mental stagnation and
improves feelings, and can enhance feelings of
wellbeing.
2) Powerful ventilation system in four‐bed
wards to reduce patients’ feelings of being
constrained in a four‐bed ward (Photos15,16)
The normal air change rate is twice per hour in
Japanese hospital wards. However, the ward
ventilation system used here is capable of
operating at an air change rate of five times per
hour as the need arises. This prevents odors
spreading throughout the ward.
3) Private space in multi‐bed ward
The four‐bed ward remains as popular as ever
in Japan. The placement of ward furniture
ensures that each patient has some private
space even when the ward is fully occupied.
Each patient has the privacy to chat with
visitors or switch on and off the lighting, TV, and
other electronic devices without interfering with
others. This allows patients to relax and feel at
ease. (Photos4,15)
4) Artificial lighting design in the entrance hall
LED downlights in the hospital entrance hall
are arranged like the constellation Ophiuchus,
which represents a great healer of ancient
mythology. (Photo8) We hope that this
architectural device will offer encouragement
to patients and provide them with a sense of
security.
5) Wooden interior finish just like home.
This interior design offers patients a more
domestic atmosphere for greater peace of
mind; most people feel calmer in their homes.
(Photo9)
Accessibility
To provide excellent building accessibility, we
took into consideration not only a range of
users’ physical needs but also variations in
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people’s sensibilities. Many of the needs that
arise in hospital depend on a patient’s state,
condition, personal likes and dislikes, and so
on.
1) Mixed use of radiant and conventional air
conditioning systems for both patients and staff
in the same room
In the dialysis department, patients are often
lying down for long periods, while medical
staffs are in active work. So, staffs often request
a cooler room temperature than patients. Calm
radiant air conditioning is provided in the vicinity
of the patients, while a conventional system that
allows for immediate temperature adjustment is
used in staff working areas. (Photo11)
2) Lighting system with variable color
temperature in special private wards (Photo9)
Everyone has their own taste in color. In
special private wards the LED lighting color
temperature can be altered to the patient’s
liking at any time.
3) Various handrails in restrooms
Rest rooms are provided with handrails that
enable hemiplegic patients (both right‐and left‐
side disabled) to walk safely and unaided to the
toilet.
4) Automatic parking system for a variety of
vehicle types
Some visitors arrive at hospital in private
vehicles. These vehicles vary greatly in width,
length and height. The automatic parking
system has platforms of the largest size in order
to handle every type of visitor vehicle.
5) Light switch plates placed for all users
All light switch plates in the hospital are placed
1.1 meters above floor level. This means they
can be easily reached by staff and patients
whether on foot or in a wheelchair.
Encouraging independence
The important steps taken to ensure that
users can act independently are the provision
of completely separate flow lines for users
and staff, the strict one‐way system for
the movement of medical equipment, and
furnishings that offer convenience to patients.
1) Elevators for exclusive use by staff and
logistics
The elevator zone for staff and logistics is
completely separated from users’ elevators.
This design contributes particularly to improving
the ability of staff to concentrate on their duties.
2) Elevators for wards access separated from
those for out‐patients
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The high‐rise part of the building contains the
hospital wards, while medical examination
departments are in the low‐rise part. Each has
its own elevators. This protects in‐ patients’
privacy when they visit the examination
departments.
3) One‐way system for movement of medical
equipment in sterilization zone and endoscopic
examination department
In these areas, the flow lines of medical
equipment are clearly one‐way. This not only
avoids unintended contamination of sterilized
equipment by dirty items, but also draws a
distinct line between clean operations and the
ordinary medical duties of staff.
4) Wireless LAN internet service
All patients can use their electronic devices in
the wards and can maintain social contact
through the wireless Internet service as in their
usual lives.
5) Ward furniture placement for independence
of patients (Photos4, 15)
The placement of ward furniture ensures that
each patient has some private space even
when the ward is fully occupied. Each patient
has the privacy to chat with visitors or switch
on and off the lighting, TV, and other electronic
devices without interfering with others. The
furniture includes a cabinet, which is useful to
patients during their stay in hospital.
Functionality
1) Supporting users’ everyday activities means
ensuring their safety, security, and comfort.
In 2018, this facility won the prestigious
“Technological prize of the Society of Heating,
Air‐Conditioning and Sanitary Engineers
(SHASE).” (Photo12)
- Comfortable environment
Radiant air conditioning system without
uncomfortable drafts (photos4,13),
ventilation system with odor sensor (photo13),
and others.
- Highly safe and secure environment
New technology for evacuation safety in case
of fire and smoke (photo14), advanced
infection control model (photos15,16,17)
- Advanced medical care combined with
environmental performance
Ultra low‐flush toilet bowls, small eaves above
windows to control sunlight, low‐E
double‐glazed
windows,
and
others
(photos4,18)
- Maintaining hospital functions during
disasters
In Japan, it can take three days or more to
restore infrastructure in the case of a disaster.
However, we have set up BCP modes in the
BEMS System that make it easy for the building
manager to maintain functionality for at least
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three days. (Photo10)
2) Many devices for vertical line of flow are
employed because of high‐rise building.
- Each of the 14 elevators in the building has
specific functions to enhance logistics in
the hospital facility. Four elevators are for use by
inpatients and their visitors in the high‐rise part
of the building. Two are for outpatients visiting
medical examination departments in the low‐
rise part. Five elevators are reserved for staff.
The other three are for physical distribution,
with two also available for patient evacuations.
(Photo14)
- Two pneumatic tube networks for emergency
deliveries
With emergency deliveries available, medical
staff do not need to move from their stations
allowing them to continue work.
- Vertical conveyance machine dedicated to
distribution of medical and hygiene items This
can deal with large‐scale physical distribution,
leaving staff free from the burden of moving
items around.
Urban Context
As a contribution to social sustainability,
this facility improves the urban environment,
supports city functions, and offers 24‐
hourcares.
1) Offers green public open space
Greenery has been planted in the garden, which
is open to the public, providing a restful place
for Tokyo residents. (Photos6,7) The proportion
of the site open to the public is 30% and 20% of
the total site area is landscaped with greenery.
The site borders the natural banks of the Kanda
River, so continuity of the hospital garden with
the lush green environment of the riverbanks
was an important consideration. (Photos1,6)
2) Large underground parking lot
The parking system was planned so as to
remove problems of traffic congestion from
around the facility.
3) Business continuity plan (photo10)
Essentially
the
medical
functions
of
Juntendo Hospital remain available under all
circumstances. To meet this requirement, many
back‐up systems that utilize flexible energy
usage plans and energy conservation systems
have been selected.
- Electricity, gas and oil are used as sources of
energy.
- Based on this combination of sources, a “best
mix” heat source system has been
implemented.
- Emergency generators and the emergency
water supply system are able to operate
autonomously for at least three days.
- A gas cogeneration set is also installed, to
simultaneously provide energy savings and a

International Federation of Hospital Engineering

back‐up system in case of disaster.
- Ward air conditioning is capable for at least
three days without external power even in
the summer.
- The operating theaters, dialysis department,
ICU and ER can work 100% at any time.
- Reserves of provisions are for three days.
- Seismic isolation structure; the horizontal
response acceleration of this building is about
a factor of three lower than that of a normal
building and vertical shaking is reduces by the
provision of dynamic screw dampers. (photo19)
Environmental Sustainability
1) The environmental sustainability of this
facility is demonstrated by the Gold level of
LEED for healthcare, which was obtained in
2016. (photo12) This is the first time a Japanese
healthcare facility has received the award.
Table of LEED for healthcare categories and
some of the credits obtained.
2) A number of systems and technologies
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were implemented to reduced carbon dioxide
emissions. Life‐cycle CO2 emissions are
reduced by 30% compared with conventional
large hospital buildings.
- Several energy sources (electricity, gas, and
oil) and cogeneration are combined with a
“best mix” heat source system. As a result, an
energy reduction of 50% has been achieved
compared to conventional facilities. (Energy
Reduction Ratio (ERR)=53.5% as rated by
Tokyo Metropolitan Government) (photo10)
- Power used for ventilation is minimized
through the use of odor sensors. (photo13)
- All lighting fixtures in wards use LEDs to
reduction power consumption and long
equipment life. (photos4,8,9)
- Ultra‐low‐flush toilet bowls (6liters / flush) for
saving water
- Small eaves above windows on the south side
shield interior space from direct entry
of solar radiation, reducing the heat load in
summer, spring and autumn. In winter, on the

other hand, sunlight is allowed in so that natural
warming can be enjoyed. This reduces the
heating power required for the wards. (Photo18)
- Low‐E double‐glazed windows to reduce the
heat load
- Well water and rainwater are collected in
underground service tanks, and used for
flushing toilets and watering plants. This makes
effective use of available natural resources.
- Concerning the effect of the green roof, heat
input is reduced by 70%. (Photo7)
- The adoption of water‐saving equipment and
the reuse of rainwater results in a
water usage rate 35.5% lower than normal.
(LEED standard)
Contribution to best practice: Design
1) Horizontal isolation structure and dynamic
screw dampers (Photo19)
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Japan is very earthquake‐prone. If a
devastating earthquake were to hit Tokyo, the
medical functions of Juntendo Hospital must
remain available. To ensure this, the building
is seismically isolated to attain a horizontal
response acceleration of the superstructure
that is about a factor of three lower than for a
normal aseismic building. Moreover, the vertical
response acceleration of each floor is reduced
by 10‐20% dynamic screw dampers, which
are a patent product developed by Shimizu
Corporation.
2) Advanced infection control model (Photo17)
In the hot, humid climate of Japan, it is important
to keep washbasins and their surrounds dry.
We have developed a new handwashing station
that reduces splashing and helps maintain a
dry environment. The position, angle, and flow
rate of the faucet has been carefully designed,
along with the angle of the bowl sides. There
are no horizontal surfaces.
3) New technology for evacuation safety
(patented by Shimizu Corporation)
(Photo14) - Fire‐phase information
management system
Multiple detectors containing both
smoke and heat sensors are used.
The system tracks any temperature
increase after smoke is detected,
allowing the fire to be located quickly
and fire equipment to be activated
automatically as the fire spreads
- The Shimizu Hybrid Smoke Control
System
When a fire occurs, it should be
sufficient to evacuate patients to a
completely safe zone on the same
floor away from the influence of
smoke. We have developed a new
technology that protects patients from
harmful smoke by controlling the air
pressure in the hospital’s corridors. Smoke is
exhausted from the zone where a fire occurs.
On the other hand, in a second zone on the
same floor, the atmosphere is pressurized. This
zone then acts as a perfectly safe area free of
both fire and smoke.
Construction
1) Period of construction work: 22.5 months
(typically such work takes30 months) There
was a desire to complete the hospital and make
it available to patients as soon as possible.
In spite of it being a high‐rise building (with
21 above‐ground stories and three basement
levels) in the center of Tokyo, we were able to
reduce the construction period.
2) Examples of methods used to reduce the
construction period (photo 20)
- Use of factory precast concrete pillars, girders
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and outer walls, as well as steel beams
- Rapid installation by unitizing much of the
main pipework
Simultaneous construction of above‐ground
and underground parts (photo19)
3) The Shimizu Hybrid Smoke Control System
The facility received an award from the
Commissioner of the Fire and Disaster
Management Agency of Japan. (Photos12,14)
Operation and maintenance
1) Juntendo hospital attained certification by
the Joint Commission in 2015. (Photo12) To
ensure continuous improvement of the medical
environment, certification will be renewed every
two years.
The following innovative ways are used to
improve operation.
- Stricter isolation of clean and not‐clean
environments in the medical facilities
- Bilingual signage (Japanese and English)
- Enhancing the security of the rule, the system
and its operations
- Visualization of correct positive pressure in the
clean environment using differential
pressure gauges
2) Practical application of the Shimizu Hybrid
Smoke Control System with evacuation
elevators
The vertical movement of people during a
fire also considered. Firefighting elevators,
allocated in each safety zone, allow for vertical
evacuation accompanied by nursing staff, the
first example of such a system in Japan under
the new Tokyo Fire Department guidelines. This
concept is significant and has great potential
to improve the cycle of surveying, planning,
evaluation and construction process in fire
safety design. In the future, it is necessary to
ensure success of the evacuation policy in the
operational phase and improve the practical
application of the concept. (Photo14)
3) Disposal system for infectious waste
A hospital generates a lot of potentially
infectious waste. To prevent infection, a perfect
and strictly enforced packing operation is used
for the disposal of medical waste. Packed
medical waste is removed immediately from
wards to a special accumulation area on one of
the undergroundfloors.This measure forms part
of the advanced infection control model in the
operation phase.
4)Energy saving work was carried out to
achieve the energy saving target, and follow‐
up of performance values and operation
improvement were carried out. As a result, we
were able to achieve an energy saving rate far
exceeding 45.1% against the planned energy
saving rate of 31.0%.
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Sunshine Coast University Hospital
Queensland, Australia

Physical health and wellbeing
This is a healthy hospital that is constructed
from non-toxic materials and offers fresh
air and natural light. SCUH is designed
to link seamlessly with the outdoors and
incorporates design features like open
landscaped courtyards and well-ventilated
public spaces that will aid the healing
process and offer comfortable, healthy and
accessible places for patients to regenerate
and for staff to work.
Key examples of how the project will help
support the sustainable performance of the
buildings over its entire life span include:
Enhanced Indoor Environment Quality / Health
• Ventilation - 100% above minimum Building
Code outside air requirements and high levels
of air change effectiveness
• Daylight – maximised patient views to
external environment and access to natural
light
• Daylight Glare Control – internal blinds and
external shading to manage glare control
• Places of Respite - Of the approximately
49,000m2 of soft landscape in the precinct,
there are 6,405m2 of dedicated outdoor,
landscaped areas of respite, which is
approximately equal to 11% of the total
occupied floor area (OFA) of the completed
facility.
Health Benefits (with Enhanced IEQ noted above)
• Improve patient and staff health and safety
• Improve patient recovery times
• Reduce the psychological impact of being
in a hospital, on patients
• Prevent harmful emissions from chemicals
and VOCs
• Deliver better treatment outcomes
• Improve air, thermal and acoustic environments
• Generate a positive impact on broader
community through implementation of green
practices
Mental health and wellbeing
At a direct level, the project includes a Mental
Health Unit which is located at the southern
end of the site. It is designed as a permanent
single storey building with a more domestic
scale and ambience. The major design
driver for the Mental Health Unit is to help it
feel more like a home and less like a health
facility to its users. Another key aspect is
that the inpatient units have good access to
secure, non-overlooked, external gardens.

The Mental Health unit also has four external
courts which provide views from the IPUs
of pleasant landscaped areas, but are not
accessible. For the security of patients who
may be psychotic, it is important to prevent
access to these external courts by members
of the public who may upset or antagonise
the MHU patients. These courtyards are
generally three-sided, and the fourth road
side is protected by a 2 metre high fence and
landscaping to prevent ingress by the public.
To encourage staff, patients and visitors to
take respite from the day – over 40,000m2
of outdoor space and respite areas were
designed to providepatients with access
to both fresh air and natural light and
connection to the outdoors. Research
studies from around the world show that
sustainable healthcare facilities enable better
patient care and can reduce patients’ length
of stay in hospital and secondary infection
rates. SCUH is designed to link seamlessly
with the outdoors and incorporates design
features like open landscaped courtyards
and well-ventilated public spaces that will aid
the healing process and offer comfortable,
healthy and accessible places for patients to
regenerate and staff to work.

• accommodating the needs of older people,
children, people from an Aboriginal and
Torres Strait Islander (ATSI) background,
from other diverse cultures, and other groups
with special needs through analysis of
requirements and logical design responses.
The project recognised from an early stage
that an intelligent building chassis is a
key feature to support all other functional
deliverables required from the facility. The
design supports clear wayfinding for all users
and less need for signage to direct people.
The design organises the facility logically by:
• clearly and rigorously separating patient/
visitor/public traffic from staff/‘back of house’
traffic in ‘blue’ versus ‘red’ corridors;
• confining logistics traffic to clearly defined
pathways throughout the facility both
vertically and horizontally – in ‘yellow’
corridors, including Lower Ground Level and
Level 3 dedicated logistics corridors that
ensure future AGV travel will be separated
from public corridors; and
• using a well-considered building chassis to
support the logical layout of functional zones
and areas, and other organising features
such as lift cores, central courtyard and a
‘hospital street’.

Accessibility
The project goal was to achieve universal
accessibility and circulation. The project
implemented this goal by:
• an intelligent and rational building chassis
that appropriately separates different types
of traffic (patients/visitors, clinical/staff and
logistics), and promotes patient and staff
dignity, operational efficiencies and clear
wayfinding for all forms of traffic throughout
the building, including supporting good connections to the carpark and entry/exit points
to the building;
• rational planning of the facility, functional zones and areas that support logical and
intuitive way-finding strategies and minimal
signage to direct people to their destinations.
Where necessary, this is supplemented by innovative internet-enabled signage, including
information and direction boards;
• meeting (and some cases exceeding) all
requirements for disability access, including
those required by the Building Code, the
Disability Discrimination Act, and other codes
and legislation; and

Encouraging independence
Connection to the outdoors is a way to achieve
a patient-centred environment, especially
for a population that enjoys the renowned
outdoor lifestyle of the region. Additionally, the
healing properties of nature were recognised
in the design by an integration of gardens and
foliage, and by materials influenced by the
colours and light of melaleuca forests, inky
swamps, and brilliant banksias. Landscape
became the element used to structure
movement around the site. The urban scale
of the hospital is softened by large courtyards
and planted verges. Outdoor spaces are an
integral part of the design responding to the
Sunshine Coast climate. At the hospital’s
heart, a central landscaped courtyard creates
a large outdoor room, with numerous other
courtyards spread throughout. Integration
with the outdoors encourages users to move
between internal and external areas and
reduces the load on mechanical building
systems. Visual connection to the landscape
helps patients and visitors to better orient
themselves.
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Dedicated respite areas provide patients with
access to fresh air and natural light. Research
from around the world shows that sustainable
healthcare facilities enable better patient
care and can reduce patients’ length of stay
in hospital and secondary infection rates.
SCUH is designed to link seamlessly with the
outdoors and incorporates design features
like open courtyards and well-ventilated
public spaces to aid the healing process and
offer comfortable and accessible places for
patients to regenerate and staff to work. The
design provides at least 75% of patients and
all visitors access to at least one place of
respite. 100% of staff have access to at least
one place of respite which is designated as
a ‘staff only’ area. Each place of respite is at
least 25 metres away from any major road,
car park, loading dock or waste collection
facility to avoid noise, odour and air pollution.
Urban Context
The hospital location anticipates the future
development of Kawana Town Centre around
the future rail connection to Maroochydore.
The hospital precinct is a major employer of
the region and one in a trilogy of precincts
within the urban centre. Place- making was
critical to the project. It doesn’t feel like a
major city hospital, a point of difference
proving attractive to staff, research leaders
and students.
The Sunshine Coast is known for a beach
lifestyle based around a coastline with dispersed towns. The coastal fringe is enhanced by wetlands and heathlands, much
of which is underdeveloped and offers respite from the urban development of South
East Queensland. The wetlands and heathlands behind the coast form the setting for
the SCUH. This location provided both design inspiration and the opportunity to create
a place of healing in a natural setting.
Main arrival is through the open forecourt.
This court, the Outdoor Room, offers a
memorable meeting and orientation place
for SCUH and a significant civic space for
the wider community. It links the body of the
hospital to the south with the drum of the
Health Institute and Auditorium the north. The
Outdoor Room is the visitor’s first experience
of the intuitive wayfinding of the hospital one of its major achievements and one that
is set to make the project adaptable to future
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developments. Entry from the forecourt leads
into the double-height internal Hospital Street
running the length of the central courtyard.
This main street is lined with retail outlets,
service providers, cafe facilities and open
seating. These facilities contrast to the
prosaic regimentation once associated with
a hospital visit. The sociability offered by the
Hospital Street is reinforced by the courtyard
bringing light into the heart of the hospital
and providing a green sanctuary for users.
Environmental Sustainability
SCUH has achieved a 5-star ‘Design’
(Australian Excellence) & 6-star Green Star
As-Built (World Leadership) ratings. This is
the largest healthcare facility (in Gross Floor
Area) in Australasia to achieve such a high
accolade in sustainability ratings. It is also
the largest non-industrial Green Star certified
project in Australia.
To achieve this rating the project has:
• renewable and energy efficient infrastructure,
including infrastructure designed to reduce
peak electricity demand by 22% and
providing thermal energy storage;
• rainwater harvesting and water reclamation
systems to hold 1.5 million litres of water,
resulting in an over 50% reduction in potable
water consumption;
• increased chiller plant efficiency – system
consists of four 4,500kWr variable speed
centrifugal chillers installed in a series counterflow rather than a traditional parallel arrangement. This arrangement reduces compressors ‘lift’ to increase chiller NPLV (Non
standard Part Load Value) efficiency by approximately 8-10% compared to a traditionally installed plant;
• condensate reclamation – the system
harvests and reuses approximately 19 million
litres of water per annum from mechanical
systems.Whilst not unique for commercial
buildings, this is a significant undertaking
for a large hospital. The condensate water
reclamation system in place contributes to
the project goal of exceeding 50% reduction
of potable water consumption for heat
rejection and 90% reduction in potable water
use for irrigation purposes
• solar hot water systems, significantly contributing to meeting hot water demand;
• high performance, maintainable and durable
building fabric and enclosure, reducing
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energy consumption;
• energy efficient lighting, ventilation systems
and controls;
• ISO 14001 environmental management
system;
• building management system for efficient
building operation, monitoring and maintenance.
• use of sustainable and environmentally
responsible products; and
• bicycle destination facilities at the Hub
building and main public hospital car park.
Please note the rating is still confidential as
a public announcement has yet to be made.
Contribution to best practice: Design
To achieve the successful Green Star outcome
required the creation of project specific tools
and a collaborative effort coordinated by the
project team to ensure such a large project
could be tracked throughout construction.
This included project specific sub trade
agreements with the requirement for Green
Star reporting and documentation before
final payments were made. A project
materials tracker recorded all materials used
on the project and automatically assessed
them against the Green Star criteria for
material compliance. A customised online
documentation management tool was
created for the project in collaboration with
Zutec to store and record all Green Star
related transactions and include an approvals
process. This tool has then been used, in a
first for a Green Star rating, in the GBCA
online assessment process, allowing the
assessor to login directly to Zutec to view any
receipt, delivery docket or piece of evidence
related to the Green Star submission. It
holds over 30,000 Green Star records for the
project. Lastly, the project had to redefine the
meaning of Occupied Floor Area, ensuring the
project was appropriately assessed against a
range of sustainability criteria depending on
the room type and use (noting there are over
6,500 rooms in this project).
The
project
has
achieved
industry
transformation via a new approach to Small
Cars (now termed ‘Fuel Efficient Vehicles’).
The GBCA have acknowledged the project
has informed the new Green Star Design
& As Built rating tool to reward using car
emissions profiles in lieu of car size, through
the work the project undertook investigating
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a better methodology to recognise the intent
of the credit. Design maintainability reviews
were undertaken with the FM Contractor to
consider the design with respect to access
and ongoing maintenance of the building
services and external features.
Construction
Maintainability and usability were critical for
the successful operation of the facility and
as such, a prototype suite was built prior
to the main construction phase, to reduce
wastage of resources during construction,
test maintainability and ensure the facility
met user requirements. The temporary
prefabricated prototype consisted of 26
rooms, 85% beyond required by the brief. The
suites had a significant impact on scenario
testing and functionality / operational use of
the equipment undertaken on the prototype
suite. The prototype suite represented 65%
of the 6,300 usable rooms; resolving one
issue in a prototype room improved the
outcomes for 157 occurrences, on average.
The testing of building systems, furniture,
fixtures and equipment samples using the
prototypes meant end users could use
procured equipment in ‘real-life’ scenarios
to ensure the equipment was easy to use,
intuitive, robust and fit for purpose. The
building maintenance team witnessed the
installation process and through the user
testing process, gained an understanding of
‘real-life’ use and closed- out maintenance
concerns with end user input. This testing
streamlined the procurement process gaining
user and FM buy-in for the building systems
and FFE prior to the commencement of the
Defecting and Commissioning process, which
has led to a more efficient Validation process.
A collaborative approach to validation was
achieved, as all key stakeholders bought in to
the validation process once they understood
how to raise any concerns, and could follow
concerns through to resolution. It also
highlighted any weak points of the process
to the Lendlease team, allowing streamlining
and ensuring all parties agreed to the outputs
of the process prior to commencement. The
prototype suite hance since been donated
and provided a significant social legacy as
six state-of-the-art classrooms, providing a
learning facility for up to 150 students.

Operation and maintenance
A key example of innovation during operation
is the approach to maximising water
reductions. The project collects a significant
volume of rainwater, (75% across of all
roofs with a 90% reuse requirement), along
with meeting water efficiency targets and
a maximum water rate of one kilolitre per
metre squared per annum. The condensate
water reclamation system harvests and
reuses approximately 19 million litres of
water per annum from mechanical systems,
with an average flow rate of 2,166L/Hour.
Whilst not unique for commercial buildings,
this is a significant undertaking for a large
hospital. The condensate water reclamation
system in place contributes to the project
goal of exceeding 50% reduction of potable
water consumption for heat rejection and
90% reduction in potable water use for
irrigation purposes. Water reduction was
maximised by installing water sub metering
that included extensive metering to ensure
optimal water (and energy) consumption.
These meters are connected to a Building
and Energy Management System – a
sophisticated system that allows ongoing
optimisation and management of the
building to ensure sustainable outcomes in
building operations. Water conservation and
efficiency is achieved via the use of tapware
and fixtures with Water Efficiency Labelling
Scheme (WELS) ratings of at least three stars,
realising the lowest flow rates while meeting
the functional requirements with a predicted
50% reduction in potable water consumption
compared to the Standard Practice Building.
Additionally, a sustainable procurement
guide was produced for the occupant of
the building, Queensland Health, with the
aim of reducing the adverse environmental,
social and economic impacts of purchased
products and services throughout their life,
and included considerations such as waste
disposal and the cost of operation and
maintenance over the life of the goods.
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Residential Care Home “Hollebeek”
Antwerp, Belgium

Physical health and wellbeing
The residential care home is built on a
remarkable site: a large green semi-public
garden that belonged to a former monastery in
the middle of a densely built district of Antwerp.
This condition was crucial for the design and
the shape of the building. It is conceived in such
a way that all the common spaces are directed
towards the garden and towards the sun. Very
large panoramic windows, uninterrupted by
mullions, provide a stunning view towards this
‘healing landscape’ and allow natural light to
enter deep into the building.
Comfort is a broad concept, consisting of many
facets. Architectural quality goes hand in hand
with technical excellence:
Due to a lower metabolism and activity
level, older people are prone to feeling cold.
Consequently, comfortable temperatures lie
around 24°C whereby the heat emission is
realised mainly by surface heating via Concrete
Core Activation. The radiation component of
CCA is considerable and ensures a pleasant
temperature. Also the sensitivity to overheating
caused by a limited adaptive capacity provides
a solution whereby the integrated pipeline
network is used for passive peak cooling,
vital during weeks of heat waves. Offering this
through radiation avoids drafts associated with
convective air-cooling. The transitory indoor
temperatures also ensure better physiological
resistance levels of the residents*.
Despite the less ‘tangible’ necessity for thermal
comfort and the search for balance between
energy use and comfort, indoor air quality
is also a determining factor in achieving a
pleasant living environment. For this purpose, a
large ventilation flow rate of 75m3/h is provided
for each occupant. This includes isothermally
delivered supplies of fresh air to avoid problems
related to drafts. This intervention also has
a positive impact on staff and visitors in the
building.
As far as acoustic comfort is concerned,
technical installations were provided that avoid
noise due to low air velocities in ducts, vibration
damping suspensions of pipes and shoring of
electrical components in walls between rooms.
Architecturally, many measures were endorsed
regarding building methodology and wall
composition.
These measures all contribute to maximizing
the physical well-being of the residents.
*New approaches on IEQ and health. Wouter

Van Marken Lichtenbelt - University of
Maastricht, hybridGEOTABS Horizon 2020 RIA
project, www.hybridGEOTABS.eu
Mental health and wellbeing
The building was designed with an approach
of integrating architecture, structure, technical
equipment, sustainability and occupant
comfort. A particular design decision is always
an answer to multiple demands. The general
design of the building plays an important role in
the physical health and well-being (see section
2), but also for mental health and well-being as
well as in the urban context (see section 7).
Thanks to the boomerang shape of the building,
residents can not only see the greenery, but
also have a view of their own building. This
improves their awareness of the building and
the people around them, thus stimulating their
mental health and well-being. Furthermore it
helps residents, staff and visitors to orientate
and navigate through the building, without the
need of extensive “institutional” signage.
The homely ambiance, and the self-evident
wayfinding, is further enhanced by the interior
decoration with a wide range of materials. They
have been selected in order to look familiar
to the residents, without being anecdotic.
Together with the mix of materials, a figurative
artwork by Benoît van Innis makes sure every
floor and avery wing of the building is unique,
thus improving the identification of residents,
staff and visitors with the building.
The staff resting areas are designed no
differently than the rest of the building, offering
them the same qualities, but the location in
one extremity of the building provides privacy.
The management department and spaces
for ergotherapy, fitness and a hairdresser, on
the other hand, are in a very central location,
near the lifts. Interaction and approachability
are the keywords, both between staff and
residents, and between visitors and staff and
visitors and residents. A large public cafetaria
with a pleasant terrace further stimulates the
involvement of visitors and neigbours.
Rudi Janssen, manager of the residential care
center explains how the setting has a positive
impact on mental health and wellbeing:
“Our occupational therapists and physiotherapists make much use of the garden, thus stimulating the residents to join in. Playing children
in the garden stimulate them even more to participate in exercise.”
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Accessibility
It goes without saying that the complex is
entirely wheelchair accessible and barrier-free.
All corridors and passages are wide enough for
two wheelchairs to cross, and for staff to assist
people with walking disabilities. Furthermore,
interior materials have been chosen with visually
impaired residents in mind. As explained
in section 3, the layout of the building, the
views and the interior decoration allow for
identification and wayfinding, and thus help
dementia patients to live more independently.
Taking into account a wide range of user types
is one thing, but we tried to take design for
accessibility one step further by applying the
“design for all” principles. Great care has been
taken to ensure that different user groups are
treated equally. Our integrated design approach
(see section 3) facilitates this.
One example is the artwork by Benoît van Innis.
It consists of hand painted glazed tiles that are
used as a wall cladding throughout the building:
in the kitchenettes in the wards, on the façade,
and in the public spaces on the ground floor.
The glazed tiles meet all hygiene requirements
for use in the kitchenettes, have a high impact
resistance and are suited for outdoor use. The
tiled walls hide part of the concrete structure,
and provide space for hidden ventilation ducts
and grills. At the same time these tiles refer to
classic kitchen tiles, thus making connection
to the residents’ personal background. Finally,
Benoît van Innis’ drawings add a touch of
humour and frivolity.
Another example is the panoramic view to
the garden. In a healthcare environment the
‘healing’ landscape plays an important role. This
means the landscape has to be accessible, not
only literally with terraces and walkways, but
also mentally and visually. The type of residents
in this building won’t leave the building all that
often. Many of them spend the majority of their
time indoors. The panoramic windows (see
section 2), provide an uninterrupted view of
the landscape, also from sitting height. Only
by combining architecture (panoramic mullionfree spectrally selective glazing) with technical
engineering (BTES and CCA to provide adequate
cooling in summer, see section 8) and structural
engineering (water-carrying pipes, needed for
this cooling, are embedded in the concrete
floor slabs, see section 8) it was possible to do
this without the need of sunblinds which would
obstruct the view.
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Encouraging independence
The building has been designed as a house,
not as an institution. There are no separate staff
rooms in the wards, they do their work among
the residents. This makes them available at all
times, without being intrusive.
There are no corridors. The doors of the resident’s rooms give directly onto the common
living rooms. These living rooms, with their
splendid panoramic views, are the focal point
of the building. Residents are stimulated to
spend most of their time there, and make use
of the balcony, kitchinette, television and library
independently if possible, and assisted by the
staff if necessary.
This emphasis on social interaction is carried
through into every little detail. The door closers
have a freeswing function, thus giving the
residents the possibility to leave the door to their
room open if they wish. If not, they can retreat
into their comfortable and sound-proofed room.
In the living rooms, the gas fireplaces can form
a meeting point. The balcony links both wings
on one floor, thus stimulating social interaction
across the wards.
The building is designed with an open plan to
stimulate collectivity. Still, the arrangement of
closed spaces within the open plan provides
plenty of zones with different degrees of
privacy, thus giving the residents the choice,
while preserving surveyability for the staff.
There are as little boundaries as possible in and
around the building, stimulating the residents to
move independently. The strategic positioning
of staff rooms ensures that no resident can go
astray without being seen.
Rudi Janssen, manager of the residential care
center explains how the architecture encourages the residents to live independently:
“The short walking distances allow residents to
move more easily through the building.”
“The living spaces are very luminous. We can
see that it stimulates the residents to leave their
room and to meet other residents. During the
summer the balconies are very popular. We see
residents helping each other to get out to enjoy
the sun together.”
Functionality
In a care building walking distances for staff
are an important factor for the viability of the
exploitation. Equally important is the layout of
the rooms, because it defines the daily work
of the nurses. Walking distances and room
layout are highly connected. A wider room
can be functional, but increases the total
walking distance. Together with the staff, an
optimum was found in a 4m wide room, after
research based on several iterations. Full scale
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mock-ups made it possible for the staff to test
different options during the design phase.
Each room has a private bathroom with shower
and toilet. A two meter large semi-transparant
sliding door seperates it from the room. When
closed, privacy is guaranteed without reducing
the visual spaciousness of the room. At night the
whole bathroom functions as a lampion. When
opened, the bed can be placed next to the bathroom, giving the staff easy access for nursing in
case of residents with a high care profile.
Despite the open plan design, plenty of enclosed or semi-enclosed spaces ar provided.
On each floor there is a large central bathroom
with height-adjustable baths and music-installation, giving maximum comfort for both the residents and the staff. Many storage spaces are
provided, as well as small encloseable spaces
within the living rooms, that allow residents to
stay in their familiar environment during more
private conversations with the staff.
Rudi Janssen, manager of the residential care
center explains how the architecture helps the
staff doing their everyday work:
“Because all wards are identical in layout, each
staff member can assist on any given floor
without losing time to adapt. The time at hand
can therefore be invested entirely into care of
the residents. Thanks to the thoughtful layout
of the wards, the occupational therapists have
all their equipment within easy reach, allowing
them too to invest more time into the residents.”
Urban Context
The boomerang shape of the building not only
supports the wayfinding and the identification
of the residents, and reduces walking distances
for the staff, but it is also the most optimal
shape to fit the building on the site.
The garden, of which the building plot is part,
is very valuable for different reasons. Designing
a building with minimal impact on this oasis of
green, was the challenge. Cutting off a part of
the site, dedicated to the new construction, was
not an option. Instead we designed the building
as a freestanding pavilion in the garden. The
garden remains uninterrupted and encircles
the building. Thanks to the boomerang shape,
there are no leftover spaces. All parts of the
garden, even the parts between the building
and the site limit, are generous, and are still part
of the existing garden.
A second building, with 45 certified service flats
and an office for home nursing, is part of this
project. Together with the existing buildings
(another residential care home and a petanque
clubhouse) a publicly accessible elderly care
campus emerges.
Rudi Janssen, manager of the residential care
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center explains how he involves neighbourhood
residents:
“The day care center, which is part of the
building, concentrates on the population with
foreign background. We know that they are not
familiar with the concept of a residential care
home, but we believe the day care center can
help them to get to know our approach and our
services. We want to offer them the opportunity
to spend their day with us, with respect for their
own culture.”
“We started many partnerships with other associations around us. There is an organisation
for home nursing on our site. We have a quiet
room for prayer and meditation that is regularly
used by the parish. They organise one of their
holy masses in this room thus bringing people
from the parish into the building. The kindergarten uses our garden as a playground. Moreover,
many of our residents do their groceries in the
nearby shops, assisted by the staff. One of our
future projects is to start vegetable gardens for
residents and neighbours.”
Environmental Sustainability
According to the trias energetica principle,
a first step is to limit the energy demand. In
actual terms, this means optimizing the building
envelope by integrating insulation and realizing
an adequate air-tightness. These ‘passive’
parameters have a direct influence on limiting
the heat loss caused by transmission, as well
as the ventilation losses due to uncontrolled
airflows in and out of the building. For the
outer building shell façade 24cm mineral
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wool insulation was applied and 20 cm PUR
insulation for the flat roof. An airtightness
requirement of 4m3/h.m2 was supplied. These
measures fall within the legal framework of
a K-level* of 28 compared to the minimum
requirement of 40.
The technical installations form ‘active’ parameters, through which it is necessary to fill
in the remaining energy demand as efficiently
as possible. Renewable energy sources are
maximized and fossil fuels are kept to a minimum, thus ensuring maximum sustainability.
The starting point is to avoid the use of active
resources to cover the cooling demand. This
means that a cold and consequently a heat
source must be available. Based upon this
need, a decision was made to work with a
closed vertical ground heat exchanger (BTESborehole thermal energy storage) system that
will alternately fulfill the function of the cooling
and heat source.
During the heating process, to extract thermal
heat from the heat source, a heat pump is utilized. The energy extracted from the soil will be
upgraded to a water temperature varying from
28°C to 35°C that can be used in the building
in the winter. During the summer, since the subsoil is at a lower temperature, cooling can be
extracted from the soil. This requires no more
than a plate heat exchanger and a circulation
pump, in other words this is ‘passive’ cooling.
This system is positively assessed based on its
high efficiency, its’ low environmental impact
and the sustainable aspect of utilizing soil energy as a renewable energy source.
The available ‘cool’ and ‘heat’ must be
transported and delivered through the building
to ensure a well-functioning indoor comfort
system. For this reason, Concrete Core
Activation (CCA) is utilized in which watercarrying pipes are embedded in the concrete
floor slabs. An advantage of this method is
that the system remains active for long periods
and addresses the thermal mass inherent to
the building, as a result of which the BTES
system, heat pump and plate heat exchanger
are not dimensioned at the peak of the building
demand, fitting with the rational handling of
materials. Moreover, the effect is very vigorous
and powerful whereby the system remains
unresponsive for several hours to any sort of
glitch for example an electrical power supply
issue.
* K-level: This is a legal requirement in the context of the Belgian implementation of the ‘Energy Performance of Buildings Directive’ and is a
measure for the insulation quality of the building
envelope.

Architecture is about dealing with uncertainty,
about enabling different and unforeseen scenarios. The basis for architecture in our way of
working is to carry out a meticulous scanning
of a brief, a program or a context. Context not
just as that what physically surrounds a project,
but the larger field of social, economic, political,
administrative and also technical issues, all on
an equal level. This activity of accurate and systematic reading leads to a matrix of knowledge
that frames any architectural decision. Sometimes this framework functions as a backdrop
for postponed intuitions, sometimes it forms
the battlefield for a bombardment of architectural proposals that slowly gain self-evidence
through a process of trial and error.
The scanning raises new questions, opens up
unexplored fields, reveals hidden opportunities,
or brings together so-called incompatibilities.
Through this working method all projects are
rooted in their context, but as context has a
visible and a hidden part, they often surpass
their physical context and they sometimes
completely transform it.
This explorative approach leads to a working
method, not a style. We find style to be
restrictive to exploration. Our approach saves
us from dogmatic thinking, from an all too
narrow agenda, from the architectural one-liner.
Construction
During construction several full scale mockups were built. The most important one was
the mockup for the concrete floorslabs. Here,
everything comes together: the aesthetic
qualities of the cast-in-situ concrete, with
custom made mould panelling, the grid of
tubes for the concrete core activation, and the
integration of electric equipment. The mockups were a very valuable tool for communication
with all parties involved, and were of great
use for the contractor and allow for some last
optimizations befor actual construction.
Operation and maintenance
The building is monitored 24/24 and 7/7 by a
Honeywell building management system. The
technical staff can intervene on-site or remotely.
Hollebeek is part of a group of 10 residential
care homes (GZA Zorg en Wonen). GZA Zorg
en Wonen has a team of 5 technicians, to
ensure continuity of all services 24/24 and 7/7.
For further follow-up, meetings are organised
on a regular basis with the designers, the
contractors, the end users and the technical
staff. The maintenance staff has been involved
in the design and construction phases. Roger
Albertijn, head of construction projects, is also
head of the maintenance team.

Contribution to best practice: Design
The residential care center is designed together
with the engineers and with the client, following
an innovative explorative approach, inherent to
the work of XDGA:
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Echuca Regional Health Redevelopment
Victoria, Australia

Physical health and wellbeing
The design includes functionally efficient and
hygienic envirionments that have pleasant,
stress reduction characteristics. Greenery,
Flowers and natural environments is significantly
more effective in promoting recovery or
restoration from stress and increases staff
satisfaction and retention. Enhanced respite
areas and family spaces are evidence based
design innovations which facilitate reflection
and meditation for caregivers, patients and
families. Utilisation of these amenities is also
linked to a range of indirect benefits such as
reduced patient falls and adverse drug events
through increased presence and observation
by patient’s visitors. This initiative is highlighted
in the holistic value of the non-medical spaces
such as the entrance foyer. Medication
dispensing is carried out in rooms with 1500 Lux
and acoustic treatement to assist in reducing
errors. Solar thermal energy is collected from
Micro-concentrator Solar Techonology on the
roof and sent to the absorbtion chiller to reduce
peak electrical energy.
Stormwater drainage pipes are made from
recycled milk cartons. The HDPE cartons and
caps are shredded and washed, then heated
and spun into tube form. This pipe was used in
place of concrete. Timber features in the front
entrance block are river red-gum reclaimed
from the town’s historic wharf built in the 1800’s.
This feature engenders a sense of community
pride and ownership at the front entrance as
well as demonstating sustainable design.
Every room in the new facility has natural light
flooding in through triple glazed windows that
increase natural light through clever use of
fenestration. Users can operate the blinds from
the bed handpiece. Other user features are
room temperature setpoint control for occupant
comfort and standard TV and Nursecall. Each
room has acoustic treatment to ensure privacy
and noise control. Internal walls between rooms
continue to the underside of the roof. The air
conditioning system is 100% fresh air with heat
recovery of up to 700kW. This highly efficient
system provides a fresh clean environment with
optimum filtering at a very low energy usage.
The final delivery point is by variable geometry
diffusers which manage airflow at a very low
static pressure. Exhaust air is removed directly
from the room. No attenuation was required in
the AC ducting design as it runs at 30pa. The
system also has bushfire and pandemic modes

which can be utilised to manage air quality.
The stair landing was placed prominently
to encourage use as a preference over lifts.
Intellegent lighting controls automatically dim
the corridor lighting when visiting hours cease.
Thermostatic Mixing Valves are monitored by
the BMS and have alarm capability to alert out
of temperature range and low usage can be
determined by trends. A well established BMS
system monitors usage of utilities and control
of plant.
Mental health and wellbeing
The building is designed to feel welcoming
and provide positive energy to users. It was
desirable to provide an environment that
was uplifting and had a positive feel to it.
The first time user is greeted with a journey
along exposed aggregate concrete pathways
surrounded by natural greenery and seating.
As you move past the fountain with water
trickling through the porous concrete below
you are drawn towards an opportunity to slow
down and reflect. As your journey continues
past the vast array of plantings adjacent to
the front entrance you will notice the large
double storey entrance canopy with stalactites
of timber veneer created from recycled river
redgum dating back to the 1800’s. At night
time the same canopy comes to life with the
backlit glass canopy providing a soft and
welcoming statement. As you travel throught
the front doors the air lock is adorned with local
aboriginal artwork tiles. The artwork extends
to th entrance floor art where the long necked
turtle welcomes all to country. The curved walls
of the front reception desk greet all with a subtle
hello. As you proceed through the building you
will notice the large panels of glass that provide
a view into the landscaped gardens decorated
with art and providing a ground to sky view
of the outside environment. As you proceed
under the artwork depicting the serpent and
the river you will find yourself with a choice to
purchase a coffee from the café. Take a seat
behind the redgum pillars and sink into private
thought while reading the history of Echuca
Regional Health on the interperative wall. Once
finished you may follow the smooth polished
concrete floor to the open stairwell or take the
lift if you prefer. You wont get lost as the intuitive
hospital streets take you to a reception point to
the right or left. If you need some advice the
volunteers will assist with your request. You will
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notice along the journey the numerous artwork
pieces from local artists and school children.
The clean fresh feel of the facility is provided by
the 100% fresh air being quietly pumped into
the building at low pressure. The open corridors
are free from clutter and everything has a place.
Signage is clean and crisp with no loose items
carelessly tacked to the walls. The corridor
has natural light and the bedrooms have clear
views of the outside world where you can
keep in touch with the outside elements. All
rooms have a view. Staff are able to retreat
to back of house areas for a break. Corridor
nurse call lights have illumination for falls risk,
infection risk as well as standard call functions.
This assists staff to readily identify each time
they enter a room the addition risk profile of a
patient. The large enunciators are visible from
all areas which aid in providing responsive care.
Two way conversation can be initiated from
staff to patients that press a call point.
The hospital experience can be very draining.
We have made every effort to provide a
clean crisp uplifting source of energy to assist
users on their journey and provide a workplace
of choice.
Accessibility
The building is provided with fully accessable
facilities. Entrance doors are automatic.
Toilet facilities are provided to the accessable
standard. Tactile functions are included in the
approach paving. Signage is large font and
lettering is selected for ease of reading. Every
patient room has a lifting track. Six rooms have
H-Track for further mobility management. Four
rooms have H-Track bariatric with x-y gate
systems into the ensuites. All tracks are sized
for bariatric capacity
The Emergency department mental health
cubicle is provided with an external courtyard
which allows a safe secure space for mental
health patients to smoke. Soft furnishings and
anti ligature fitment provides a safe monitored
space for staff to provide the best level of
care. This design has become the template in
Victoria for a standard mental health cubicle.
The ambulance bay has a safety decontamination shower enclosed adjacent to it. This shower has warm water supplying it. Decontamination of patients prior to entering the facility can
be undertaken in a private, discrete and warm
environment.
The building has been designed to comply with
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the DDA code and a specialist consultant was
used to assist in this process.
The use of colour throughout the buildings
adds to the wayfinding and integrates floor and
room styling in a continuum designed to create
a relaxing and calming environment.
Corridor strip lighting is placed to one side
to avoid strobe effects on patients being
transported. This helps to reduce nausea for
those already feeling unwell.
Encouraging Independence
The clients are encouraged to be as independent as possible.
Each room has a telephone. Wireless internet is
provided. Rooms have individual temperature
controls adjustable by the patient.
Windows have adjustable blinds controlled
from the handset. Large televisions are provided
on the walls to maximise room flexibility and
viewing.
The majority of rooms are single rooms with a
private ensuite.
Dividing walls are continuous from floor to roof
providing a sound proofing from room to room.
Patients can relax without noise interruptions
from adjacent rooms and be comfortable
that private discussions in their rooms are not
overheard.
The sub-acute section has a large lounge and
dining area. Transition to independent living is
encouraged through cooking of meals, use of
lounge area and assisted physiotherapy in the
gymnasiam and mobility garden.
The hospital is open for patients to mobilise
and use the facilities.
Every room has a window with an outside view
of landscaped areas. Patients are in touch with
the weather and chairs are provided in every
room should a patient wish to sit by the window
to collect the warm rays from the sunlight.
Large un cluttered corridors provide ample
circulation space with handrails and breakout
areas for those wishing to sit with family or
friends outside of their bedrooms.
The front entrance block has two large outside
courtyards that provide visual and tactile
stimulation with artwork, landscaping and
seating. The decorative gardens with miniature
fruits are a favourite with patients.
Adjacent to these courtyards is the café with
rich smells of coffee and the vibrant buzz of
staff, patients and visitors partaking in its wares
whilst taking in the large embracing space. The
subtle merging of the clinical spaces with the
front entrance block encourages the physio
patients to undertake their assisted walks
through these areas where mind and body
can make the necessary adjustments towards
melding back into society
Functionality
Integrating the model of care into the new facility had implications for physical design and
layout. ERH recognised the interdependent
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relationship between service elements and the
need to develop and integrate: flexible common
multiple use areas, layouts that facilitated patient / staff work flows, processes and systems
to provide links across pathways, staff with
knowledge and skills to work flexibly across
programs, and information systems to support
patient / client flow and communication of care.
These platforms enabled us to implement
multi-disciplinary models of care across a
range of departments with the flexibility to meet
peak demands through flexing of numbers. We
also became a hospital of choice for staff and
patients.
The facility is based on a patient centred design
that put the needs of the patient first and
foremost with all supporting systems in place
to achieve this.
Paramount to successful healthcare is the
provision of fit and healthy staff.
ERH worked with the department of health
and human services to deliver an innovative
way to ventilate the facility. This system placed
the health of medical staff at the centre of the
design and provides the patient control of their
bedroom environment. Clean air is available to
healthcare staff and patients at all times with
100% fresh air the centrepiece of the design.
One of the most significant achievements is the
ability to change air flow patterns within each
space, effectively controlling the movement
of airborne pathogens by instigation of a
pandemic mode when required.
A new method of extracting the air within the
patient room was designed which avoided the
need to exhaust it via the corridor thus reducing
cross contamination risk to staff and visitors.
Variable geometry diffusers was shown to be
a more cost effective approach than traditional
VAV and has since been adopted by many
facilities under construction. ERH was one
of the first two hospitals in Australia to install
this technology. The technology allows for
the treatment and containment of pandemic
affected patients across all of the beds.
Through our research we determined that air
distribution is far more crucial to reduce time
to infection while increasing air changes plays a
smaller part. By focussing on ensuring the best
conditions for healty staff by lowering the risk of
cross contamination from airborne pathogens
we have maximised the service delivery model.
Our building contributes to the health and
wellbeing of all of its users in a positive way.

Urban Context
The building involved the closing of Francis
street and the redevelopment of the existing
site combined with the site between the
hospital and High Street. New buildings include
in-patient wards, medical imaging, emergency,
health information and front entrance block.
This option was developed from considerations
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of functional relationships and zoning
requirements to satisfy the locality and urban
context of the buildings.
The Hospital has three distinct building
elements consisting of the wards, front
entrance block and Acute services.
The three building elements were designed to
reflect the flow and joining of the three rivers
around Echuca. The Murray, Campaspe and
Goulburn rivers all join at Echuca. The Name
Echuca is an aboriginal word which means
“meeting of the waters”.
The long flowing architecture of the building
façade is representative of the three rivers. The
three separate building elements join at the
front entrance block forming the main street.
Timber elements in the building are reclaimed
from the Echuca Wharf redevelopment which
required the removal of timber from the 1800’s
wharf and replacement with new timber.
The removed timber was cut and polished
and is present in the front entrance block of
the building where the link from the 1800s
wharf and the 1800s hospital merge with the
impressive new redevelopment. There is a
distinct feeling that the we have built a “place”
not a hospital. The front entrance houses a
large number of names from the community
fundraising “make your mark” which raised
in excess of $2.5M for equipment in the new
facility. This campaign was run entirely from
volunteers and doubled the equipment and
fitout budget for the redevelopment.
The building is adorned with artwork from local
indigenous artists and the local art group. The
art pieces represent elements that represent
the cultural heritage of the local community.
The front entrance block houses a small café
which is used by the broader community as a
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meeting place.
The landscaping contains large open spaces
that are available for use by the broader
community for events such as reconciliation
gatherings and smoking ceremonies.
ERH employees and their families represent
around 10% of the local population.
The facility is truly an icon in the local
community and is central to the fabric of the
Echuca Moama community in many ways.
Environmental Sustainability
ERH undertook a parallel project with the
redevelopment called the eco preferred project.
This was an exploration of all ESD elements
that could have been included in the project
should the be an infinite budget. These options
were explored and any initiatives that could be
fitted into the budget were then included in the
main build.
The adopted initiatives in the final project are:
Healing Gardens. Indigenous plants as well as
recognisable edible fruit plants were included
in the landscape. These areas are watered with
harvested rainwater.
Respite spaces. Well design respite spaces
for caregivers, patients and families were
included. These spaces are sitting areas, play
areas, courtyards, staff only facilities, kitchens,
lounges and a gym.
Hand Hygiene. Mixing valve temperatures are
monitored and feed back can be provided to
infection control regarding usage of sensor
taps on hand basins. This can then be used for
behavioural change.
Solar Thermal Array. ERH has two of the
largest solar cooling systems in Australia which
contribute to reduction in electrical and gas
consumption.
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LED lighting. LED was used instead of compact
fluorescent downlights and task lights. High
quality T5 was used elsewhere. (note at design
in 2012 LED was reliable enough for all lighting.
T5 DALI ballasts are very efficient and can
report lamp failures to engineering which is why
this was chosen)
Lighting. Manually operated blinds included
in each bedroom. High frequency electronic
ballasts. Local lighting control for all zones up
to 100m2. Automatic dimming and scenes for
visiting hours. Occupancy sensors for rooms
intermittently used.
Double glazing. Double glazed windows to
rooms with third glazed panel with venetion
blind behind. Superior thermal comfort and
ease of cleaning.
Stormwater pipes. Locally manufactured
recycled HDPE milk cartons used. “green pipe”
Flooring. Vinyl flooring, flame retardant and
easier maintenance (less water and chemical)
used where possible. All flooring, paints and
wall and ceiling coverings low VOC. Rubber
Used in Emergency deparment where staff are
on their feet for long periods.
Timber. Low formaldehyde emission options for
timbers. Recycled red-gum.
Cyclists. Staff and visitor bike racks included.
Water. Recycled water to all toilet pans and
gardens. WSUD (swales incorporated).
Separate drainage from roof to recycled tanks.
Adiabatic coolers used on chillers.
Re-use of equipment. Second hand generators,
air compressors and swipe cards controllers
used from another hospital.
Management. State of the art BMS system used
to monitor and log TMV, Room temps, Chillers,
energy. Formal environmental management
plan developed.

Demolition. Old buildings assessed for recycling prior to demolition.
Contribution to best practice: Design
Air conditioning systems design concept for
this hospital was unique and new. Low pressure
(30pa) delivery pressure with 100% fresh
air and heat recovery (700kW) was integral.
Coupled to a 1500kW double effect absorbtion
chiller with 50% of its driving energy derived
from solar thermal collectors on the roof met
the objectives of pushing operation costs to a
new low whilst providing improved IEQ.
Equipment selection to minimise Water, power
and Gas consumption was included.
ERH is the only known site in Australia that has
permission to chill the fire water for use in the air
conditioning system. Most facilities construct
a storage tank for their fire water and this
investment is almost never required to be used.
ERH insulated their fire tanks and use off peak
electric chillers to chill the water for use during
the day. This stored energy is equivalent to a
1300kWrs of chilled water. Coupled with the
solar chillers the site has a very good strategy.
Heating hot water and domestic hot water is
pre heated with solar energy that is surplus
to the requirements of the absorbtion chillers.
Average energy savings is over 4000 Gj
Construction
Installation of rigid air conditioning ducting
reduced losses and allowed the AC design
concept to maximise conditioining of the space
with minimal duct losses. The low pressure
design required no attenuators at all.
Structured cabling was installed to allow future
modifications to the building without the need
to interrupt operational activity.
Management of waste during construction

was a strong focus. Waste was reported
and minimised through the demolition and
construction process. Like most old hospitals
the facility contained a significant amount of
asbestos which renedered some of the strategy
unable to be optimised.
Air handling units have heat recovery wheels
and bushfire mode to allow full recirculation
of air during smoke laden events when asthma
presentations increase.
Operation and maintenance
The BMS is the heart of the innovation. We
can monitor temperatures of mixing valves and
send alerts when and if temperatures are out
of range. Air Handling units have differential
pressure sensors on filters, fans have variable
speed drives, switchboards have power meters
on them. Switchboards were designed with two
chassis, light and power separately. This allows
reconfiguration to as3003 without the need to
change all circuits in the future.
Emergency and exit lights are managed from
a central computer and testing is carried out
electronically with reports on defects produced
to drive minimum necessary and sufficient
maintenance.
The fire alarm system is computerised and
isolations and maintenance activity can be
managed centrally.
The security system is computerised and
reports and managaement of lost swipe cards
can be managed centrally.
The BMS automatically selects the least cost
chiller to operate to keep bills down.
Town water systems are monitored for flow, UV
and filter replacements.
Patient bedrooms have individual control and
we can monitor and log temperatures of every
patient room in the hospital.
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Lucile Packard Children’s Hospital Expansion
Palo Alto, CA, United States

Physical health and wellbeing
The newly expanded Lucile Packard Children’s
Hospital Stanford, more than a decade in the
making, takes a patient-first, family-friendly
approach that places it at the forefront of
medicine and design.
DAYLIGHTING - The lobby was meticulously
designed to enhance all occupant physical
health and well-being—uniquely large windows
providing copious amounts of natural daylight.
The use of daylighting has been optimized to
maximize natural light, access to views, and
mitigate energy consumption in many areas of
the hospital. The patient rooms and corridors
have been optimized to mitigate direct solar
gain while leveraging daylighting and access to
views. Other areas such as the PACU have used
skylights to bring in natural light to minimize
lighting energy use and facilitate connection to
the outdoors.
ACOUSTICS - Packard Children’s is the first
major hospital in California to implement the
use of a displacement ventilation (DV) system
and the first hospital in the country to use it
in all acute care patient rooms. Displacement
ventilation foregoes the traditional approach of
blowing cool air from ceiling registers, which
requires more energy to push the air down.
Instead, it brings air into rooms at the floor level.
Displacement ventilation provides, among
other benefits, improved acoustics due to less
ventilation noise.
Mental health and wellbeing
The lobby was meticulously designed to
enhance all occupant well-being—uniquely
large windows providing copious amounts
of natural daylight. Parts of the ceiling imitate
oceans waves and a series of metals birds
hanging ornately for positive distraction.
A primary focus in the design was to incorporate
“access to nature” as much as possible, similar
to the original hospital. Patient room window
sills are lowered, affixed with planter boxes with
native plants to attract birds. Nature is a critical
feature of the hospital’s wayfinding. Inspired by
the West Building’s ocean-inspired approach,
each floor of the new building is identified by a
specific color and theme that represents one of
California’s eco-regions, including mountains,
foothills, desert, valley, redwood forest, rocky
shore, shallow water, and deep ocean.
Floor-to-ceiling murals sharing facts about the
animals and their habitats are located at each

care unit entrance, simplifying navigation and
adding a dose of education. “Lucile Packard
leadership wanted the building to be a teaching
tool as well as a patient care environment,
because they believe that learning stimulates
healing,” says Robin Guenther, Perkins +
Will Principal. Animals and nature imagery
also appear in floor graphics, artwork, and
sculptures located in the lobby and at key
meeting points to serve as wayfinding as well
as positive distractions.
Accessibility
Design was intentionally geared for its young
patient population — both wayfinding and artwork is positioned lower at a “children’s level”.
The hospital is ADA compliant throughout,
including automatic doors, etc.
The four inpatient floors, located on levels
two - five, house private rooms with expanded
accommodations for families, including a builtin sofa bed, family closet, storage space, and
a laptop charging station. Keeping in mind that
many patients and their families might face
extended hospital stays, a family kitchen and
laundry facility is located on every floor. At the
time of discharge (for inpatients), a discharge
lounge is available for use for more private
exiting versus using the main lobby.
Encouraging Independence
The design intentionally facilitates a homelike environment: Stress levels are reduced in
familiar surroundings, improving satisfaction
and outcomes. Each individual patient room as
its own control for lighting and window shades.
Families can maintain a sense of normalcy by
using the family living area with laundry and
cooking access and these amenities also assist
families to transition home when discharge is
immiment.
Functionality
Children Friendly Design (for all ages): Providing
positive distraction at a child’s level enhances
the experience and enjoyment for all ages.
Environments designed with whimsical and
playful character, through colors and patterns
of materials, and the use of appropriately sized
and child-safe furnishings. A children’s play
area is located on every floor to encourage
playful exploration and entertainment, plus a
centrally located media center is available, in
which, children can interactive with a 20’ high
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electronic wall.
Patient Safety: Design includes patient safety
strategies by planning clinical adjacencies to
minimize travel distances, and by providing
surfaces and materials that are easily cleaned,
discourage microbes, and meet or exceed
acoustical standards.
Operation Efficiency: The intent of the design is
to provide a flexible, adaptable, efficient building design that supports operational efficiency.
Staff accessibility is improved with an open
floor plan with emphasis on staff accessibility
to their equipment, medications, supplies, and
documentation stations. Charting stations are
provided outside of each room to enhance patient interaction and monitoring. Each care area
is independently functional for the patients it is
serving. Sleep areas are available for doctors
on each floor. Breakout/meeting rooms are
available on each wing for staff meetings and
coordination. Plus, a fully functional cafeteria
is available for staff for additional convenience
and to promote a healthy work place.
Clinical Excellence: Design solutions reflect the
innovative, internationally recognized brand
that is synonymous with Packard Children’s.
The medical planning seamlessly integrates the
existing surgical area with the expanded PreOp/PACU, and a consistent 30 x 30 bay size
improves flexibility for emerging modalities of
image-supported surgery.
Urban Context
Three and a half acres of garden were added during this course of the project, replacing
parking lots including a public-oriented setting,
a staff garden next to the hospital, and a more
private setting between the West and Main
buildings. The Dunlevie Garden, constructed
on the roof of the surgical suite, forms the heart
of the new campus. This garden features outdoor dining, educational and engaging sculptures for children, plus winding walking paths to
accommodate both public gathering and quiet
reflection.
To accommodate growing capacity needs. It’s
the only hospital in the Bay Area designed to
combine pediatric, obstetric and newborn
services in a central location and is intended to
be one of the most technologically advanced,
sustainable children’s hospitals in the country.
The environmental sustainability features,
highlighted in section #8, contributed to the
LEED Platinum certification, one of just five new
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hospitals — and the second children’s hospital
— in the world to earn the highest USGBC’s
LEED certification.
Environmental Sustainability
WATER EFFICIENCY – (expected 38%
reduction in water consumption; save 800,000
gallons of water per year)
One of the many water-sensitive features
include a rain water catchment system, storing
captured water in two underground water tanks.
These tanks will also receive water used for
medical equipment purposes. A condensation
capture system, located in the air handling
units, will also funnel water to these tanks.
And the tank water will help support the plant
irrigation system. The client will reap financial
savings, while preserving natural resources,
without impacting patient care delivery.
ENERGY EFFICIENCY – (expected 38%
reduction in energy consumption; 45%
reduction in energy costs; 90% less carbon
emissions than the average U.S. hospital of the
same size)
DISPLACEMENT VENTILATION
Packard Children’s is the first major hospital
in California to implement the use of a
displacement ventilation (DV) system and the
first hospital in the country to use it in all acute
care patient rooms. Displacement ventilation
foregoes the traditional approach of blowing
cool air from ceiling registers, which requires
more energy to push the air down. Instead, it
brings air into rooms at the floor level, reducing
energy consumption.
OPTIMIZED EXTERIOR FACADE
We developed a fixed external shading strategy
which was optimized with the mechanical
systems to eliminate direct solar heat gain and
facilitate the implementation of the displacement
ventilation system for the patient rooms.
DAYLIGHTING
The use of daylighting has been optimized to
maximize natural light, access to views, and
mitigate energy consumption in many areas of
the hospital. The patient rooms and corridors
have been optimized to mitigate direct solar
gain while leveraging daylighting and access to
views. Other areas such as the PACU have used
skylights to bring in natural light to minimize
lighting energy use and facilitate connection to
the outdoors.
ANESTHETIC GAS RECOVERY
We designed an innovative anesthetic gas
recovery system to collect and ultimately
reprocess the waste gas to mitigate greenhouse
gas emissions and recycle the released gasses
for future use. (This is one of the first installations
of this technology in the U.S.)
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MATERIALS
>28% of building materials contain recycled
content.
26% of building material was extracted or
manufactured within 500 miles of Palo Alto,
Calif.
Contribution to best practice: Design
This project spanned over a decade.
Technological advancements in medical
equipment progressed at a faster rate than
design and construction, which resulted in
final imaging equipment selection and design
development to happen concurrently with the
construction of the building. General provisions
were taken into design consideration based on
standards for imaging and operating rooms,
but final structural and MEP details pertaining
to imaging equipment were developed during
and after the space was built. Using laser scan
point clouds of the built space, fabricationlevel MEP models and working sessions
with the design team, structural details were
developed for supporting medical equipment
and integrated ceiling systems. The changes
were directly incorporated into the coordination
model, which was heavily utilized by the field
crew using COWs (computers on wheels)
to coordinate installation of MEP systems
interacting the with structural systems.
Construction
The project used BIM 360 with a complete 3D
rendering model. MEP systems were constructed
on site using of a kit of parts. The skin solution
was shipped in and mounted into place.
With a large and specialized AEC team that is
geographically spread-out, relaying information
on built conditions during design coordination
was critically important. Using consistent
360-degree progress photos of technically
complex spaces, the team was able to bring the
jobsite details to remote design professionals,
significantly reducing issue resolution time.
In addition, progress photos were used in
subcontractor accountability and progress
billings.
Operation and maintenance
To avoid disrupting patient operations, the
facility has redundant air handling for fans.
Additional redundancies were designed in
various critical systems including: pumping
systems, electrical distirubiton systems, water
heating, and generators. Plus, domestic hot
water is piped to reduce potential infection due
to waterborne pathogens.
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Ashikaga Red Cross Hospital
Tokyo, Japan

The Ashikaga Red Cross Hospital is a place
where every patient receives good treatment,
feels cared for and where the staff enjoys working”, this philosophy of the Ashikaga Red Cross
hospital is given a practical dimension by the
following concepts and approaches: to begin,
to have a more comfortable recovery time, all
patient rooms are private, in contrast with most
hospitals in Japan, where having mainly four
bed shared rooms and only about one third private rooms is standard practice. Private rooms
solve different types of problems related to the
physical health, such as infection control, noise
and smell nuisance, as well as the problems
related to the mental welling of patients, like
privacy and visitation time rules, the freedom to
change the arrangement of room, and to switch
lights or air-condition on and off. Some of these
private rooms, designed for palliative care, are
provided with sofa beds, a kitchen, and a bathroom for family members.
Given the special situation of these patients,
and to integrate the psychological aspects
of patient care, some special devices are
applied in these rooms. An example, next to
the radiant floor heating and cooling system
is the mirror, which has a panel so it can be
easily covered to provide relief from pain and
other distressing symptoms.
The hospital design included the idea of
making a space which inspires and fosters
friendliness in the medical professional. The
bright and open cafeteria (often used for
group meetings, conferences, etc.) which
is situated on the top floor of the outpatient- care building with easy access to the
outpatient-care department and offices, and
curved mirrors placed at the intersections of
corridors to decrease blind spots in order to
prevent accidental collisions are examples
which create a pleasant working environment
for the staff members. Also a project team
was formed, dedicated to improve the working environment for female doctors, and as a
consequence a childcare centre was incorporated in the hospital. In order to reduce stress
issues among the medical staff, caused by
lengthy operations, operating rooms include
windows to the outside.
This eco-friendly hospital is a “next- generation green hospital” which makes the most
of the natural source of wind (wind turbine
generators), sun (solar power panels embedded in the ground) and water (the abundant
warm well water is pumped up and stored in
a tank which is used for heating and cooling),
and as such, energy conservatism and CO2
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reduction. Green roofs are applied to
reduce heat island effects and provide a space for the medical staff to
relax, as well. A monitor in the entrance puts on display the building’s
eco-friendly concepts and information about energy consumption and
CO2 reduction. Also a hospital “Eco
Committee” has been formed, which
regularly checks the energy saving
efficiency of the AC and lighting.
Furthermore, various ecologically
clean building materials have been
used to maintain the building. Some
examples of such measures are:
mark resistant wall material, no-wax
floor material, and an low maintenance ceiling system.
Regarding the social aspect of sustainability, some community-friendly
facilities have been applied in this
hospital. For instance, a mall and
some cafes within the hospital,
which are open to public after clinic
hours and on holidays, change the
hospital from a clinical environment
to a place for social encounters.
Moreover, seasonal events
and concerts are held in the activity
room for both the users of the hospital and the community.
Japan experiences many earthquakes; therefore, this earthquake
resist¬ant hospital structure has a
significant impact on the peace of
mind of patients, medical staff and
the surrounding community. Based
on lessons learned from the Great
East Japan Earthquake, one goal is
that in the event of a disaster, the
hospital can fulfil more functions
than usual through extensive extra
facilities. Some examples of these
facilities are: highly efficient and reliable electrical equipment if there is
a blackout, a well water filtration device, tents which can be installed under the large eaves, patient transport
by helicopter, emergency stockpiles
in a warehouse, a multi- functional
auditorium with medical gas outlets
and electrical outlets installed in the
walls and emergency beds stored
under the stage.
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