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Investigation:
Forensic Investigations

BSC was asked to investigate an 8-year old assisted care facility in a mixed-humid climate,
which was experiencing interior humidity control problems, including interior dampness, mold
growth on furniture and walls, and musty odors. BSC’s field work included examination of the
building enclosure (shell) and measurements and analysis of the installed mechanical systems.
Measurements of the central HVAC systems demonstrated that several units were exhibiting
poor dehumidification (small temperature drop and small dewpoint change). Continuous fan
operation also reduced dehumidification capacity of these units: this strategy re-evaporates
condensed moisture from the cooling coils. These systems also brought in excess amounts
of exterior air from outside air ducts, via motorized dampers run using ineffective control
strategies. In contrast, portions of the building with fewer problems used ERV (energy recovery
ventilators) for outside air ventilation. Further calculations indicated that the cooling systems
were oversized (exacerbating humidity problems) and had excess outdoor air ventilation rates.
Several residential rooms were conditioned by PTAC (packaged terminal air conditioner) units. These units
were also oversized (by a factor of 4 or 5), set on continuous fan operation, and had an excessively high
ventilation rate (125%-170% of required). All of these exacerbate humidity problems in a mixed-humid climate.
Potential enclosure issues included a lack of brick cavity ventilation (possibly resulting in inward vapor moisture
drives) and air leakage from the attic via unsealed wall top plates (as demonstrated by infrared thermography).
A dedicated outdoor air system (DOAS) was installed 5 years earlier but had failed to solve the issues.
BSC confirmed that the DOAS system positively pressurizes the building. However, if it is supplying

unconditioned outside air (due to controls failures),
it provides no RH control benefit compared to
depressurization air leakage. Even when it
operates correctly, providing pre-cooled air, it only
treats the air that is being supplied for ventilation.
BSC’s recommendations included reduction of
ventilation rates as possible, retro-commissioning
of HVAC systems (correcting refrigerant
charge problems), eliminating continuous
fan operation, and installation of ducted
dehumidifiers connected to the HVAC system.

