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IAQ, Thermal (Temperature), and Humidity Control

NOTE:  for small buildings, some of the following writeup may be inappropriate for perimeter spaces.  Relative to IAQ, if there is no concern about complying directly with ASHRAE Standard 62, but instead occupants are allowed to control outdoor air or fixed outdoor air is provided when systems operate, IAQ control becomes relatively fixed.  In smaller buildings, the use of small, local units, such as packaged heating/cooling units, for each room provides the type of thermal control desired, although there may be some compromises with how IAQ is addressed.  Temperature control criteria for these systems become simply a matter of occupant control, for space quality to be maintained, but use of occupancy sensors to cycle systems off when rooms are unoccupied is also important for energy efficiency.  For small buildings, central systems, including central VAV, are both overkill and quality killing.

As part of providing improved mechanical system capabilities to address IAQ, thermal, and humidity control, the performance requirements can become fairly involved.  IAQ requirements control has been addressed in many ways, including carbon dioxide measurement and control.  One difficulty with using ASHRAE Std 62 to govern indoor air quality is that, while the standard provides us with so much in the way of criteria and requirements, most folks do not understand the standard, including those who are supposed to enforce it in a code compliance situation.  Thus, although designers and owners may desire to say many things about indoor air quality, the KISS rule probably applies as far as stating requirements, since most people will not understand what the implications truly are, and maintaining the systems to meet requirements will likely be a major challenge if the requirements are not understood.

Carbon dioxide measurement on a limited basis is probably highly desirable.  The movement currently is to bring costs down so that each space can have its own carbon dioxide measurement and control system.  Eventually there may be enough knowledge among all the actors involved in running a building to make this approach effective, but initially it appears much more practical to use monitoring on a limited basis simply to check what is happening to carbon dioxide levels over occupied and unoccupied periods, to have some indication of overall, time-integrated IAQ conditions and effectiveness of unoccupied period control indicated by these measurements.  Use of carbon dioxide measurement to actually control airflow may lead to control headaches and unstable control in some situations.  The standards are supposedly based on time-integrated conditions, so the dynamics are fairly complicated, especially with varying occupancies.  One benefit of carbon dioxide measurements on a limited basis is that performance relative to CFM/person can be fairly reasonably verified in a bulk manner.  ORNL has handled development of some advances in sensors and can provide more information in the sensor area.

Some suggested text relative to IAQ, thermal, and humidity performance follows.  Not all of the text may be appropriate for a specific situation, e.g., humidity control may not even be considered in many cases.  Only limited text on maintaining positive pressurization of a building is included, and many improvements would be possible to more specifically meet criteria applicable to a specific project.  No mention of wind conditions is made, but text could also be added to cover the maximum wind conditions under which the requirements apply.  No mention is made of envelope leakage requirements, although such leakage can have a significant impact on both pressurization requirements and energy efficiency, and envelope leakage criteria should also be handled in an integrated fashion with mechanical system criteria.  Similarly, integration of exhaust requirements and conditions for turning off exhaust fans are not covered.  Operable windows in a building would also introduce potential requirements to disable zone thermal control in spaces with open windows, and possibly also disable or minimize building pressurization for such spaces.

Desired supply temperature for IAQ/Pressurization air is not covered and depends on amount of enthalpy recovery used, desire to minimize conditioning of this air stream, and potential use of this air for constant cooling of interior zones and/or some air economizer function.

  I.  Indoor Air Quality Performance: Occupied spaces shall have indoor air quality (IAQ) maintained according to ASHRAE Standard 62-1999, providing 20 CFM/person, during normally occupied periods.  Positive pressurization of the building shall be maintained at all times with filtered outdoor air.  IAQ requirements will maintain this pressurization during normally occupied periods, and IAQ during normally unoccupied periods will be assumed to be maintained above requirements by the minimum pressurization requirements.  Relief air shall be eliminated and outdoor air reduced to the minimum required to maintain a pressure differential of 0.02” w.c. (5 Pa) between one central monitoring point and the outdoors during unoccupied periods.  Minimization of fan power is important for achieving Energy Star performance.  Pressurization is provided by the IAQ/Pressurization system.  Heating/cooling systems should not run for this purpose.  Occupancy should generally be determined based on a central control system schedule for the whole building.  Enthalpy recovery for the IAQ/Pressurization system is a priority.

  II.  Thermal Performance:  No outdoor air is required to be provided by this system directly, as the outdoor air for IAQ requirements is provided by the IAQ system.  The IAQ system can provide air directly to a heating/cooling system fan intake.  Heating / cooling systems shall have the capability to maintain normally occupied space conditions at 73-77F during occupied periods, but occupants must have the capability to adjust or request adjustment to other setpoints.  Heating/cooling systems shall have the capability to recover from unoccupied setback/setup within two hours of occupancy (see setback/setup ranges below).  Meeting and conference rooms, normally unoccupied spaces, storage areas, and other spaces with different requirements shall meet the requirements specified for those spaces, including relative to the requirements listed below.  

a.  A deadband of 5F between heating and cooling setpoints is to be maintained during all occupied periods.  As example, if the cooling setpoint is 76F, the heating temperature setpoint cannot be higher than 71F.

b.  Occupied or unoccupied status of spaces normally occupied during normal scheduled building occupancy shall be provided by occupancy sensor. 

c.  During occupied periods indicated by occupancy sensor, space temperature shall be maintained at setpoint plus or minus 0.5F (which effectively means cooling setpoint plus 0.5F and heating setpoint minus 0.5F, given the deadband in ‘a’ above).  Allowable setpoint range is 65 – 80F.  Heating / cooling system shall be OFF when temperature is within the band of plus or minus 0.5F of setpoint.  IAQ is maintained by IAQ requirements.

d.  During normally occupied (e.g., non-holiday daytime weekday) periods, normally occupied spaces shall be maintained within 4F when indicated to be unoccupied.  Heating / cooling system shall be OFF when temperature is within 4F of setpoint.

e.  During normally unoccupied periods when occupancy sensor indicates the space is occupied, space temperature shall be maintained at setpoint plus or minus 0.5F.  Allowable setpoint range is 65 – 80F.  Heating / cooling system shall be OFF when temperature is within 0.5F of setpoint.  IAQ is maintained by the building pressurization requirements.

f.  During normally unoccupied periods when occupancy sensor indicates the space is unoccupied, heating / cooling system control shall control space temperature between 55F and 85F.  Heating / cooling system shall be OFF when temperature is within the range of 55F to 85F.

  III. Humidity Performance: Where required, humidity limits shall be specified as dewpoint limits.  Low limits should be above a dewpoint limit of 41F, and should be maintained on a building-level basis by the IAQ/Exhaust/ Pressurization system.  High limits should generally not be below a dewpoint limit of 57F and should generally be maintained on a building-level basis by the IAQ/Exhaust/Pressurization system.  Special space requirements, such as for the data center, are specified separately and are generally maintained by the heating / cooling system for those spaces.

Download this document from:  http://eber.ed.ornl.gov/commercialproducts/Design.htm 

This document is not necessarily definitive, and comments are appreciated.

Email:  macdonaldjm@ornl.gov 
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