The Benefits of Enclosure Testing for Pressure Sensitive Areas within Hospitals and Laboratories  


During the 2023 NEBB Annual Conference in Monterey, California last year, I sat in on a panel discussion about how all of the NEBB disciplines interact with one another. As the chair of the BET committee, I was asked which discipline I interact with the most. After thinking about this for a minute, I settled on testing, adjusting, and balancing, as well as commissioning. This led to the follow-up question of “how?” 

NEBB prides itself on certifying firms and individuals for the purpose of optimizing overall building performance, and building enclosure testing plays a significant role. 

As the conversation progressed, I began discussing other ways I have provided services beyond whole building air tightness testing and recounted the many times I have been asked to evaluate individual rooms or zones within a building. Hospitals and laboratories are critical environments where the utmost focus is placed on safety and infection control. Within these facilities, there are specific areas known as pressure-sensitive areas, such as isolation rooms, operating theaters, and cleanrooms, where maintaining the appropriate air pressure differentials is crucial. To ensure the integrity of these pressure differentials, enclosure testing can be a valuable tool. 

In this article, we will explore the benefits of enclosure testing for pressure-sensitive areas within hospitals and laboratories. 

 What is Enclosure Testing? 

 Enclosure testing, also known as room integrity testing, is a process that assesses the air tightness of a room, zone, or facility. It involves measuring the air leakage rate through doors, windows, penetrations, and other potential pathways. By evaluating the air tightness, enclosure testing helps maintain the desired pressure differentials necessary for the safety and functionality of pressure-sensitive areas within the parameters of the HVAC design. This testing is conducted using a blower door assembly to control pressure and quantify leakage within a given zone or room. The mechanical systems are then sealed off and leaks are identified during testing.

What is Passing?

One of the questions I have been asked time and again is, “What would the acceptance criteria look like?” Distinct types of rooms have different pressure gradient requirements. For example, isolation rooms typically require a negative pressure of 0.01 in. w.c. (2.5 Pa). Overall supply flow is dictated by thermal load expectations for the purpose of cooling and the required fresh air changes per hour need to meet the code requirements. Engineers have a difficult time determining what the overall exhaust should be designed for because they don’t know how leaky a room will potentially be. So, in this scenario, the acceptance criteria may be “leakage must not exceed 150 CFM at a test pressure of 0.02 in. w.c.” This gives the design team a clear and definable flow differential with a safety factor for space pressure. 

Without reliable enclosure testing in advance, mechanical engineers are left to make assumptions as to the integrity of the room or zone for which they are designing the HVAC system. If those assumptions are wrong, and additional fan flow is needed, what is to be done? Maybe the fan will need to be upsized, and perhaps the duct, as well, to mitigate noise issues. The electrical service may need to be modified to accommodate a larger motor. These change orders can be costly and are completely avoidable. 

What are the Benefits of Enclosure Testing? 

 1. Ensuring Proper Airflow Management 
In pressure-sensitive areas, such as isolation rooms, operating rooms, decontamination spaces, treatment rooms, compound pharmacies, and other cleanrooms, the facility relies on precise airflow management to prevent the spread of contaminants, maintain sterility, and protect patients and healthcare workers. Enclosure testing ensures that the air pressure differentials between adjacent spaces are maintained within the specified range. By identifying and rectifying any leaks, enclosure testing helps ensure that the airflow management systems function optimally, thereby mitigating the risk of contamination and enhancing overall safety. 

 2. Enhancing Infection Control 
In healthcare settings, preventing the transmission of infectious diseases is of paramount importance. Enclosure testing plays a critical role in infection control by helping to maintain the required pressure differentials. Negative pressure rooms, for example, are designed to prevent the spread of airborne contaminants by ensuring that air flows into the room from surrounding areas. Enclosure testing verifies that these rooms maintain the necessary negative pressure, minimizing the risk of infectious particles escaping into the adjacent areas. 

3. Regulatory Compliance 
Hospitals and laboratories must adhere to stringent regulatory standards and guidelines to ensure patient safety and quality of care. Enclosure testing helps organizations meet these requirements by providing documented evidence of compliance. By conducting regular enclosure testing, healthcare facilities demonstrate their commitment to maintaining the integrity of pressure-sensitive areas, fostering trust among patients, staff, and regulatory bodies. 

 4. Energy Efficiency 
Enclosure testing not only contributes to safety and compliance, but also promotes greater energy efficiency. By identifying and sealing air leaks, facilities can reduce energy losses associated with heating, ventilation, and air conditioning (HVAC) systems. Improved energy efficiency not only reduces operational costs, but also supports sustainability efforts, making enclosure testing a valuable tool for healthcare organizations striving to minimize their environmental footprint. 

 5. Preventing Equipment Malfunction 
In addition to its impact on air pressure differentials, enclosure testing can help identify potential issues with critical equipment, such as HVAC systems. Leaks in the building enclosure can lead to uneven pressure distribution, forcing HVAC systems to work harder to maintain the desired conditions. By detecting and rectifying these leaks, enclosure testing helps prevent unnecessary strain on equipment, reducing the risk of malfunctions and extending the lifespan of HVAC systems. 

When it comes to building enclosure testing, we tend to think in terms of whole building air tightness, but with specific buildings there are individual rooms or zones where enclosure testing can be even more important. Enclosure testing is a crucial process for maintaining the integrity of pressure sensitive areas within hospitals and laboratories. By ensuring proper airflow management, enhancing infection control, promoting regulatory compliance, improving energy efficiency, and preventing equipment malfunctions, enclosure testing plays a vital role in safeguarding the safety of patients, and healthcare workers, along with reducing overall operating costs.

