From Carrier Website and HAP frequently asked questions.
	What does the 'Zone T-Stat Check' Mean? 


	FAQ: I am designing a 6-zone VAV reheat system. On the Air System Sizing Summary report under the section titled "Central Cooling Coil Sizing Data" there is an item "Zone T-stat Check: 4 of 6 OK". What does this mean?

Answer: The "Zone T-stat Check" item describes the status of zone air temperatures for the month and hour when the maximum cooling coil load occurs. This item is only provided for the central cooling coil. The first value listed is the number of zones whose air temperature lies below the upper limit of the cooling thermostat throttling range. The second number is the total number of zones in the system.

Example: A VAV Reheat system serves six zones. The cooling thermostat setpoint is 75°F with a throttling range of 3°F. Therefore, the upper limit for the cooling throttling range is 75 + 3 or 78°F. For July 1500 when the maximum cooling coil load occurs, the air temperature in all six zones is at or below 78°F. Therefore the output states that "6 of 6 OK". However, if two of the six zones were warmer than 78°F, the output would instead state "4 of 6 OK". Therefore 2 are not OK. The "Max Zone Temperature Deviation" item listed just below "Zone Tstat Check" lists the worst case temperature difference between the zone temperature and the upper limit for the cooling throttling range. For example, if "Max Zone Temperature Deviation" is 0.3°F in this case, we know the worst case zone is at 78.3°F.

Diagnosing Thermostat Problems: The "Zone Tstat Check" item is a useful check figure for confirming that the system is maintaining desired comfort conditions in the zone for the hour when the maximum coil load occurs. If one or more zones are warmer than the upper limit of the thermostat throttling range, you can find further information about operating conditions on the System Psychrometrics report. This report will show the air temperatures for all zones in the system. Make sure to generate this report for the same hour as the peak cooling coil load occurs.

When examining this report, you may find that zone air temperatures only exceed the upper limit of the throttling range by a few tenths of a degree. In such a case this may not be cause for concern. In other cases zone temperatures may exceed the upper cooling limit by several degrees. These kinds of problems are often due to operational problems dealing with unusually large pulldown loads. Or if user-defined sizing was used, the airflow or supply air temperature may not be sufficient to meet a zone's peak loads.

Further useful information may be found on the Hourly Zone Design Day Loads report. This report shows zone air temperatures and loads for complete 24-hour periods. These 24-hour profiles will help you understand the daily cycle of operation and whether problems with pulldown loads are the culprit.

Further Information: HAP uses a system-based design procedure which utilizes the transfer function load method to determine loads. This approach requires that calculations be performed in two stages. In the first stage zone loads are calculated assuming 24-hour cooling and a constant room temperature. In the second stage, zone loads are corrected for actual operating conditions (such as a thermostat throttling range, and a setup, setback or shutdown period at night) at the same time as system operation is simulated. Stage 2 yields not only the coil loads but also data about air temperatures in all zones. 
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	In order to correct the loads and simulate operation in Stage 2, the sizing of zone and fan airflow rates must already be determined. Therefore, the airflow rates must be based on Stage 1 load calculation results. Ideally zone and fan airflows would be based on the corrected loads from Stage 2 since the corrections can change the zone peak loads. However, the corrections cannot be made without knowing the zone and fan airflow rates first which is what forces airflow sizing to be done using Stage 1 results. Usually these airflow rates are sufficient and yield system operation that keeps zone air temperatures within the cooling range. But there are unusual situations where air temperatures stray outside this range.

As mentioned earlier, zone air temperature problems are usually the result of large pulldown loads. If the system and zone airflow rates are not sufficiently large, the system may struggle to extract this pulldown heat and deal with the hourly loads throughout a large portion of the day. There are several strategies that can be used to correct these problems: 



	1. If the cooling equipment is turned off during the "unoccupied" period (cooling is specified as not available during the unoccupied period), you could allow unoccupied cooling at a setup temperature to reduce the heat that accumulates during the unoccupied period. This makes the pulldown load smaller and easier to manage. 

2. The thermostat schedule could be modified to start one or two hours earlier. This allows the system one or two hours to deal with the pulldown load before lighting and people loads are present. 

3. Internal load schedules should be checked. Sometimes heat gains such as lighting, occupants and electrical equipment are scheduled at 100% for 24 hours a day when the building is actually unoccupied and lights and equipment are off for a period of the day. Excessive heat gains, especially during a shutdown period or a setup period can result in unusually large pulldown loads. 

4. If user-defined sizing was used, airflow rates to the zones having trouble maintaining air temperature should be checked. They may need to be increased to provide greater cooling capacity to the zone. 

5. If none of the above solve the problem, the user-defined sizing option in system inputs can be used to increase fan and zone airflow rates to provide greater amounts of cooling to address shortfalls in those zones having trouble maintaining proper air temperatures. 
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	An Alternate Viewpoint: There are two schools of thought about the system design procedures used in HAP. One group of users wish to consider all the aspects of system operation and control in the design calculation, and accepts that considering all these aspects sometimes introduces complications, including the problems with maintaining zone air temperature.

A second group of users feels that design calculations should be more idealized and should not consider as many details of control and operation. For these users we recommend using a thermostat schedule with all 24 hours in the occupied period and a thermostat throttling range of 0.1°F (or 0.1°C). This will eliminate many of the dynamic factors (such as pulldown loads) which lead to the zone thermostat check problems. Results are more straightforward to interpret with this approach but may neglect important aspects of operation such as the pulldown load. 



