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Mitigating Operational Problems in Laboratory,  
Biotech, and Hospital HVAC Systems

When system duct static pressure needs to be precisely maintained, at 
minimum supply air flows, the risk of fan surge needs to be eliminated

Life sciences facilities, biotech labs and hospitals have statutorily mandated levels of 
airflow within certain bands of temperature and humidity. Frequently, air handling units 
(AHUs) using multiple arrays are recommended for such applications. These systems 
are generally equipped with variable air volume (VAV) controls to turn down at off-peak 
periods. 
Although users of fan systems desire a continuous, steady flow of air, with constant 
pressure, ideal flow conditions can be elusive. Variations in flow and static pressure 
capability down to 10% over short time periods are desirable, but are generally 
unachievable with most AHU systems today. With traditional AHUs conditions can 
become so severe that unstable flow through the fan can result in fan surge. Fan surge 
occurs when an operating point of the system exists to the left of the peak pressure, and is 
usually associated with lower flow rates and high static pressure requirements. Fan surge 
leads to the fan curve having an undesirable slope, and thus poor operation.
Fan surge creates suboptimal efficiency, increased vibration and, in some cases, serious 
damage to the AHU’s motors and bearings. In addition, certain sensitive laboratory 

environments must maintain negative pressure, 
so that toxic or contaminated air is removed 
through lab hoods. The same may be true for an 
infectious disease floor of a hospital. Actuators 
that modulate the variable air valves, or a 
damper system, usually are used to control 
the hoods. If proper pressurization is not 
maintained in those spaces, the health of the 
lab workers, and hospital staff or viability of 
experiments could be jeopardized.
Climate Craft offers a solution that reduces the 
risk of instability in the system by eliminating 
fan surge and providing more predicable fan 
performance. BalanceStream’s supporting 
technology is designed to maintain the 
proper airflow regardless of the load demand, 
thus allowing the AHU to operate at higher 
efficiencies over the entire operating range of 
the system, and saving on energy costs (see 
Figure 1). It also allows the system to run at 
lower loads and reduces the need for reheat in 
VAV applications.
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Figure 1: Addressing  
fan-surge risk
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Figure 2:  
ClimateCraft’s patented  
BalanceStream technology

Engineered to perform  
BalanceStream directly addresses the risk of fan surge by physically changing the width 
of the fan wheels used in fan-array systems. It uses a variable-width, spring-activated 
inlet cone that allows stable operation down to 10% of design, while maintaining the 
required static pressure in the duct system. BalanceStream essentially generates a new 

set of fan curves at various speeds, preventing fan surge. 
Its innovative, patented design requires no additional 
complex fan-cycling control strategies integrated into the 
control system (see Figure 2). Furthermore, in hospital 
settings and laboratory applications, Balance Stream 
generates the air volume required by code, even during 
low-occupancy periods, which potentially saves the 
hospital significant energy costs.

Benefits of FanMatrix and 
BalanceStream technology 
There are a number of compelling reasons to consider 
BalanceStream for high air-volume applications that 
require precise airflow and air quality to be maintained 
even in off-peak periods.

• Energy savings — With the ability to unload to 10% of design (vs. 40% for most 
competitive fixed fan-width systems), the savings available to owners through lower 
operating costs as well as through available utility rebates can be significant. 

• Solves part-load system operational problems (surge) — By providing controlled 
pressure, running fans stably and efficiently at part-load flow, and maintaining a 
consistent flow profile without cycling fans off, BalanceStream offers “peace of mind” to 
owners and facilities managers.

• Operational consistency — BalanceStream’s inlet cone design keeps static pressure 
constant to your system’s exact design specification over the entire operating range. In 
working laboratory environments, this greatly reduces the risk of toxic air contaminating 
the facility — leading to potentially costly remediation, or causing health issues for 
occupants.

• Improved overall operating redundancy — By providing an automatic shutoff in the 
case of fan failure and an integrated backdraft damper, BalanceStream with the entire 
FanMatrix array offers redundancy.

• Durability and ease of maintenance — With its heavy-duty construction designed to 
last 40 years, and only one moving part, BalanceStream is built to last — and requires no 
lubrication or periodic maintenance.
BalanceStream technology from ClimateCraft is an effective solution to consider for 
hospitals, biotech facilities and lab spaces that need to precisely control interior static 
pressure, as well as for office buildings where the owner is sensitive to energy costs.

For more information 
Trumbull Campbell Associates, Inc.
39 State Street | Newburyport, MA 01950 | 978.225.2045
info@trumbullcampell.com

Unlike other systems 
that operate at only 

down to 40% of peak 
load, ClimateCraft’s 

BalanceStream 
technology maintains 

the system static 
pressure at flows 

down to  
10% capacity — a 

highly stable, energy-
saving solution.

Experience BalanceStream for yourself  
View the video: http://www.climatecraft.com/Products/BalanceStream
To explore the energy savings capacity of ClimateCraft’s BalanceStream technology, along with available utility 
rebates, please contact your Trumbull Campbell Sales Engineer. We can work with your energy consultant to 
provide an analysis of energy consumption parameters at various operating points for the system.

http://www.climatecraft.com/Products/BalanceStream

