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SUBJECT:

Unit Ventilators in Schools

SPEC SECTION:
15835 – Terminal Heat Transfer Units

REFERENCES:
ASHRAE 2000 HVAC Systems and Equipment Handbook, Ch. 31

ASHRAE 2000 HVAC Applications, Ch. 6

1998 ARI Standard 840 - Unit Ventilators, http://www.ari.org/std/individual/840-98.pdf
KJWW September 4, 2001 Humidity Control Mechanical Design Memo

Trane website - Active Humidity Control With Unit Ventilator Systems
http://www.trane.com/commercial/equipment/uv-eb-11-497.asp
PREPARED BY:
Cooling Piping Committee (Brian Winterle)
Issue 

Unit ventilators are common in school HVAC systems due to their perceived low first cost.  Their ability to deliver outside air to meet ventilation rates without ductwork is the reason they can be inexpensive.  Due to lack of humidity control, air movement, noise concerns, and damper mixing in the equipment, these systems will likely cause problems for the Owner and occupants after they are installed.

Discussion
ASHRAE lists unit ventilators as an option for schools but also recommends the following, which mostly contradict the use of unit ventilators:

· Equipment for the schools should be reliable, have minimal maintenance, and in locations that are easy to access.
· With damper arrangements and relationship to the coils, freezing becomes more likely and causes increased maintenance.  With this, reliability is also compromised which usually is not acceptable in school classrooms.

· With some classrooms being occupied throughout the day, access to this equipment is difficult for maintenance staff if immediate repair is necessary.  In addition, unit construction makes damper and valve access nearly impossible.

· Design considerations should include air movement, humidity, noise, and vibration.

· Air movement is poor due to a single vertical supply outlet for an entire classroom as compared to an overhead distribution system.

· High latent load from occupants and high levels of humid outside air combined with low latent capacities of cooling coils make dehumidification difficult.

· During low load conditions, cooling coil bypass and/or cooling coil control valve modulation for temperature control when outside air is introduced can compound the humidity issue.  To meet temperature setpoint, control valves will partially open and subsequently not completely dehumidify the supply air since the coils are sized for design loads with full occupancy.

· Noise is inherent to the unit ventilator fans due to their relationship to the occupied space.  The unit ventilator can be a major source of complaints and disruption in the classroom.

· Classroom desired NC levels of 30-40 and 35-45 dBA.

· Because of the long throws necessary, fans tend to be loud at the grille outlet.  In schools the occupants are sometimes within two feet of the unit making it disruptive in learning environments.

Action 

Once we receive a school project, the PM and design engineer’s first priority should be to review the HVAC budget to determine the options for HVAC systems.  Even if budget will not allow any other system, we should never recommend unit ventilators, although it may be the Owner’s decision to use them.  If using them, the following is recommended:

· Four pipe systems only and do not specify two pipe systems without Owner signoff.

· Cooling coil must be in the first position with heating coil in the reheat position.  Glycol water or DX is strongly encouraged to reduce freezing potential.

· Blow through designs offer mixing and should be specified over draw through designs. Inform the Owner of the pitfalls of draw through designs and possibly consider draw-thru as an alternate bid.

· All valves shall be modulating type, no 2 position valves or face and bypass designs.

· Air-conditioning capabilities must be utilized with simultaneous heating during moderate outside air temperatures and/or low cooling loads in the space for humidity control.  This means year round operation of boilers.

· Select the unit ventilators at low speeds to minimize the sound pressure levels of the unit.  Most high speed selections will not meet noise criteria per ASHRAE.  

· Dampers must have end seals to reduce outside air infiltration and be in an opposed blade configuration to promote air mixing.

· Steam is generally not recommended due to control and noise.

· Control ventilation air via the DDC schedule, occupancy sensor, and/or a carbon dioxide sensor, outside air quantities can either be eliminated or reduced when the number occupants in the room are lower than what ASHRAE or code dictate.

· Always use a wall thermostat, since a side unit mounted thermostat may not accurately sense the core of the space.  Also, a return air temperature sensor is not recommended.

· Where possible, provide a 6” plenum for the intake to maximize height off the ground.  The internal plenum reduces the intake of snow or ground debris from entering the unit.  The plenum adds depth to the unit ventilator for vertical ducting of outside air to the unit.

· Control considerations include:

· The fan must operate continuously for ventilation purposes.  If fan cycling is part of the control, how is adequate ventilation provided for the occupants per code and ASHRAE 62?

· Due to the return air and outside air mixing, use of averaging type temperature sensors for monitoring and a wall mounted thermostat for space temperature.

· The office Mechanical Department Supervisor must approve the use of unit ventilators and we must send the standard letter to the Architect/Owner to express our concerns.
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