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The heating, ventilation, and air conditioning (HVAC) system is
primarily a zonal system with each zone consisting of a number
of ceiling unit ventilators (Nesbitt Horizontal Symcretizer®)
suspended above the false ceiling and a relief damper system
designed to limit pressurizing the building when fresh air is
brought in via the unit ventilators. Each unit ventilator
delivers air through two ceiling diffusers near the outside
wall; air is returned to the unit via two ceiling return grills
on the inside wall. An outside temperature sensor regulates a
damper in each unit ventilator that determines the mix of
return air and fresh air. Fresh air enters through a vertical
duct directly above each unit. 1In order for this type of
system to work effectively, room air must have a pathway to the
relief dampers, which were typically located outside of the
classrooms in the corridors.

The performance of a heating and air conditioning system, Hith
respect to maintaining a comfortable environment, can be
evaluated on a general basis through measurement of
temperature, relative humidity, overall air flow and
distribution, and fresh air ventilation.

Dry bulb temperatures and relative humidity ranged from 69

to 80°F and 21 to 36%, respectively, in the classrooms on
April 26, 1984. The outside temperature at the time was

779°F, and the relative humidity was 32%. The temperature
range inside, which was 11 degrees, is larger than desirable.
The relative humidity, which was below the comfort range of
40-60%, is not unusual for a building in the heating season if
no humidification is provided. On the day of this survey, the
outside conditions were mild. Under.colder weather conditions,
such as those expected in January and February, relative
humidity levels in the school would more than likely be below
20%. As the relative humidity drops below 40% complaints of
upper respiratory irritation, and throat and eye irritation
will be more frequent and directly related to how far the
relative humidity drops with respect to 40%. Very low relative
humidity can cause bloody noses. The membranes of the nose
tend to dry out and become *"coated™ with nasal secretions. As
nasal passages are cleared, small blood vessels near the
surface can be ruptured causing the bleeding.

As more and more homes are equipped with humidification
gsystems, the lower humidities encountered at work and school
are more noticeable and cause more symptoms in more people.
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Further investigstion revealed a problem that would make it
difficult for the HVAC system in the buildipg to balapce
itself. The backdraft dempers on the pressure relief grills
were not copnected with the primery relief dampers vis the
intended linkege system. As a result, evep though the first
set of primary dampers opened to relieve pressure the backdraft
dampers, being in the closed position, would net allow this
part of the oyerall HVAG system to function efficiently. Also,
the classroom deors did not have grills in them, §o there was .
no pathway for the byildyp of pressure resulting from the
introduction of fresh air in the classrooms to relieye itself
yia the pressure relief system. This alse ecavsed 2 "layering
effect in the classrooms, with the better guslity sir being in
the top helf of the room as illystrated inm Figure 3. The
bigher €07 levels in the lower half of the room, &5 discussed
earlier, prwi.dad eyidence of the phenomensa.

3. WIOSH Air Sampling

The following reports the resylts from air sgemples obtsined in
rooms 109, 110, 117, the multipyrpose £ooms aad outside. Air
samplers were placed on desk tops in the cepter of each
classroom evalypted and op the floor in 2 cormer of the
myltipurpose room.

a. Qrganic Vapors
There were no s;smfisapt amovats of orgavic Vapors ;
detected. Considering the analytical detection Limit of 6
ug/semple and 8 sawple yolume of spproximetely §9 liters,
sany organic vapor, if present, was st concegtrations of
less than 0.1 ppm (using toluene as ga exsmple) and weuld
mot, at these levels, be expected to couse pigaificant
heglibh effects for most people.

b. Eormsidehyde

Formaldehyde was mot detected wsing 2 method havipg a lower
detectable level equivalent to ©.04 ppm. Hhere sxre methods
more sensitiye; however, this method was chesen becauge it
is wvery specific .and hecause other methods had heen used at
the school. Some of the more sensitiye methods are subject
to interferences. Formaldehyde is a common aimborne =~
contaminant, and trace guantities are fregueatly found in
indoor air .environments. Adr gconce‘nt:,n.;tn.o;ns below 0.04 ppm
would not be expected to .cause adyerse t;easLt.;h effects
except in sameone semsitized to this substance. Adeguate
ventilation helps mipimize the ;bml;lmp of formaldehyde and
other air contaminants.
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4. The outside air dampers should be .adjusted to introduce a minimum
of 250 CFM per classroom during any 6ccupied cycle. Assuming a
student occupancy of 25 per room, this would allow for a
ventilation rate of 10 CFM/student. '

5. Promote more effective mixing of outside air by using either an
oscillating or ceiling fan (52" blade). The ceiling fans, if
chosen, should be mounted in the center of the room and have
variable speed and reverse flow capability. If oscillating fans
are used, care should be taken to avoid directing them at
students. They should be set on the lowest speed and directed
upward at a 45° angle.

6. It is generally preferable to set all thermostats at the same.
setting, i.e., 72°F, and ask that students wear or not wear
sweaters to satisfy their own coffort requirements. Local or
regional school authorities shotld be consulted for further
guidelines related to thermostat settings.

7. Since there is no central humidification system, some consideration
may be given regarding humidification of the air. It should be
noted that humidification of a building can cause more problems
than it solves; and, since the extreme cold weather conditions
occur for a relatively short period of the year, humidification
should be given a lower priority among these recommendations.

In the use of any of the portable type humidifiers, such as those
placed in several locations at the school, care should be taken to
maintain and service the units according to manufacturers'
recommendations. This would avoid future health problems arising
as a result of mold or fungal growth in the water reservoirs.
Anti-bacteria agents, which are used in some humidifiers, may also
cause ill health effects such as upper respiratory irritation.

A certain amount of complaints of eye, nose and throat irritation
would be expected in any school that is not humidified during the
heating season. Similar complaints would be expected in a home
‘that was not humidified.

IX. EPILOGUE

Correspondence from the school received in February 1985 reported that
corrective actions (recommendations one through six above) were
effective. The number of complaints decreased by more than 98% (924
down to 25) from September, 1984 through February 5, 1985 compared to
‘the game time period the previous achool year. '
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Basic Structure:

Walls:

Rooft:

Ceiling:

Winaows:
Lignting:,

Flooring:

Appendix A

Wasson Elementary School
DuBois, Pennsylvania
HETA 84-248

1 story, on slab
Steel frame with masonary fill between columns

Face brick
Rigid foam visualization
Concrete block interior layer

Flat built-up roof composed of

- 1/2" steel deck

- 3" rigid foam panels

- 3-ply roof

- hot-moped asphalt with pea gravel cover

Dropped 5'-11' from roof
Acoustical tile (3/4"x2'x4') mineral base

Aluminum with operable bottom pane
Mostly fluorescent and recessed
Rugs over concrete slab floor

Versaturf® in multipurpose room
(MDI-based urethane floor coating material)

Except for plumbing all utilities run above the dropped ceiling
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