
ATRIUM
ATRIUM
Atria serve as circulation areas, welcoming facilities, event spaces and wellness centers for patients.  However, the atrium is often considered an unaffordable luxury because of the perceived high cost of an atrium smoke management system.  In addition, the tendency to have large glazed surfaces can result in high heating and cooling losses.  In many cases relatively small, yet strategic, architectural modifications can result in reduced smoke management exhaust flow rates and energy costs.  These adjustments are more easily made early in the design process.

COOLING TOWERS
COOLING TOWERS
Cooling towers are large sources of noise, vibration and exhaust that can adversely affect sensitive areas of a facility.  The development and spread of legionella bacteria are particular concerns associated with cooling towers.  Proper location and design of cooling tower systems are critical to ensure the exhaust is not re-entrained into building intakes and that noise and vibrations do not compromise patient comfort or proper functioning of vibration-sensitive equipment and procedures.

CT / MRI / IMAGING / PROCEDURAL SPACES
CT / MRI / IMAGING / PROCEDURAL SPACES
Diagnostic imaging is essential in modern medicine, providing health care professionals with ever-increasing information to diagnose and treat a wide range of conditions.  Many of these imaging or procedural space are sensitive to vibration and can generate noise and vibration affecting adjacent health care spaces in some situations.  Standard vibration isolation can assist in ensuring that the equipment operates at appropriate performance levels.

EMERGENCY GENERATORS
EMERGENCY GENERATORS
Emergency generators are critical components of a healthcare facility, but can result in many problematic issues at sensitive areas.  Whether they are being operated for routine testing or power outage situations, generators are a source of noise, vibration and odorous emissions.  Proper location and design of generator systems and exhausts are essential for preventing or minimizing these effects.  Early design guidance, consultation, screening level calculations and detailed modeling can all be helpful in identifying potential issues, areas likely to be affected, and mitigation strategies.

ENTRANCES & SIDEWALKS
ENTRANCES & SIDEWALKS
Moderate wind flows at entrance areas and at sidewalks help dilute vehicular exhausts and reduce snow accumulations in general.  However, excessive wind activity may cause uncomfortable wind conditions to pedestrians and difficulties in door operation.  Other concerns include infiltration of (cold) drafts, snow, rain, pollutants and dust into the building through entrances. 

HELIPAD
HELIPAD
Helicopters are vital to the transportation of trauma patients, transplant organs and other time-critical transfers.  However, helicopters can potentially have adverse effects on hospital operations ranging from fume ingestion into air intakes, noise disturbance to patients and surrounding communities, and vibration transmission to sensitive OR and imaging spaces.  Safety concerns also dictate that building wind wakes should not affect flight paths to and from the helipad.

PATIENT SUITES & ISOLATION ROOMS
PATIENT SUITES & ISOLATION ROOMS
Evidence-based studies show that patient suites and specific design issues (such as daylighting, noise control and freedom from disturbance) are critical to promote healing.  Design challenges include balancing access, view, privacy, and ventilation to control infection.

Current isolation room codes for the design of ventilation systems identify both minimum outdoor and total air change rates.  In the US, the preference is for a room to be well mixed by the ventilation air, while in Canada, the code recommends arranging the flow from clean areas across the patient towards the exhaust.  While both can work, most patient rooms have stagnant zones.  Displacement ventilation is very promising as a means to lower air change rates.

BUILDING EXHAUSTS (FUMEHOOD, KITCHEN, ETC.)
BUILDING EXHAUSTS (FUMEHOOD, KITCHEN, ETC.)
Odors and pollutants are emitted from common healthcare building exhausts such as kitchen/grease, or laboratory fume hood exhausts.  Odors from these exhausts are often re-entrained back into buildings through fresh air intakes and operable windows, and often result in complaints by staff and patients.  Grease collection and removal technologies are often required by fire codes, but do not address the odorous emissions.  Understanding the localized wind flow patterns and dispersion capabilities of the exhaust location offers the best opportunity for identifying sensitive areas likely to be affected, the strength and frequency of expected impacts, and for determining the best location and design of the exhaust fans to minimize potential issues.

LABORATORIES
LABORATORIES
Laboratories typically provide diagnostic analysis and imaging services.  Laboratories have requirements for low vibration, good chemical control in fume hoods, etc. and, occasionally, have to deal with unknown infectious samples.  In many cases, problems associated with poor air quality, vibration and exhaust re-entrainment can be minimized by early attention to design.

LOADING DOCS, ROADS & PARKING
LOADING DOCS, ROADS & PARKING
Migration of diesel odors and contamination of air intakes from idling trucks can influence the health and comfort of staff and patients.  Space planning for the loading dock should address these issues.  In cold climates, ventilation design and egress conditions need to be considered with respect to snow drifting.

Wind flow patterns across roadways and parking areas will affect exhaust dispersion, pedestrian comfort and snowdrifts.  The prevailing wind directions and speeds should be taken into consideration when planning roads and parking, installing landscaping, and locating exhausts.

OPERABLE WINDOWS
OPERABLE WINDOWS
The presence of windows provides a sense of connection to the outdoors for the occupants and can lead to reduced energy usage.  Some studies show that open windows can lead to air exchange rates better than mechanically ventilated spaces as well as current standard requirements.  The inclusion of operable windows needs to be done with care in order to ensure adequate ventilation without adverse impacts associated with external noise, exhaust re-entrainment, and loss of building pressure control.

OPERATING ROOMS
OPERATING ROOMS
An operating room (OR) is a critical facility that must have good infection control employing among other things a continuous ventilation system.  In addition, newer surgical suites employing imaging technology during operations rely on low vibration levels.  OR usage is sometimes compromised by odors entering the ventilation system, helicopter related noise and vibrations.  A poorly controlled sterile field can be critical to patient outcomes.  Early review and implementation of mitigative design features can reduce the frequency of these sorts of impacts.

PATIENT TOWERS
PATIENT TOWERS
Depending on the climate, the building construction and building height, patient towers can experience adverse stack effect flows, build-up of ice that might fall and high wind loads (influencing both structural and cladding design).  Design processes that consider the impact of the ambient environment early can lead to reduced costs associated with construction as well as increased patient comfort, which typically leads to better patient outcomes.

SOLAR PANELS
SOLAR PANELS
Unharnessed solar energy, both thermal and photovoltaic, represents an untapped opportunity for hospitals.  When determining the viability of these systems, the microclimate around their installation site needs to be considered.  This means that, not only must the solar energy potential be well understood, but also the wind forces on the units, potential for snow or sand accumulation, and risk of glare ought to be checked.  Snow and sand can reduce the efficiency of the solar collection, while under-estimation of wind forces and unmanaged glare can cause damage.

WAITING ROOMS
WAITING ROOMS
Waiting rooms are one of the areas where potentially ill people mingle with healthy visitors and healthcare workers.  Current standards for ventilation require specific air change rates but not an efficient air distribution system.  Studies have shown that reduced air change rates can be achieved while maintaining efficient ventilation airflow patterns, depending on the air supply arrangement.  Modelling tools show how this can be achieved.

WELLNESS GARDENS
WELLNESS GARDENS
Wellness gardens may be located at grade, podium and rooftop.  Users’ comfort in these areas depends upon many factors including wind speeds and sun / shade conditions, as well as air quality, noise level, glare caused by reflection from the building facade, etc.  In some circumstances, adverse conditions associated with one of these elements can render a garden uncomfortable.  Assessment tools exist to optimize the comfort in these spaces.

HIGH & LOW BUILDING INTAKES
HIGH & LOW BUILDING INTAKES
The placement of building fresh air intakes can be critical in controlling the level of exhaust re-entrainment and noise.  In particular, there can be several grade level exhaust sources (ambulance traffic, central plants, etc.) that are difficult to mitigate at the source.  A well-placed, high-level intake can be successful in reducing issues associated with these grade level exhausts.  However, the optimal location of these fresh air intakes can be complex as there will often be roof level exhausts that also need to be considered (helicopter, building exhaust, etc.), for which low level intakes may be optimal.  These issues and the location of the fresh air intakes are best addressed early in the design stage to allow for flexibility and potential relocation.

CANOPIES & SHADING DEVICES
CANOPIES & SHADING DEVICES
Canopies and shading devices are intended to provide protection / isolation for building occupants from the elements.  In many instances, they have multiple roles such as sun, rain and wind protection along with privacy and environmental noise control.  
 
A well-designed canopy or shading device can serve its functional role as well as remain unobtrusive.  In some cases, canopies offer an aesthetic quality.  Given that their intended role is to modify the microclimate around a building, impacts from wind, sun, rain etc. need to be considered during their design.  Snow and ice build-up as well as unusual reflections need to be carefully considered.  
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