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Disclaimer

The materials provided herein are intended as arsrgnof work that has been performed. It
does not take the place of any code, statute, @anda resolution, or other legal document. The
Energy Systems Laboratory at the Texas A&M UnivgrSiystem does not make any warranty,
express or implied, or assume any responsibilitytfe accuracy, completeness, or usefulness of
any information, apparatus, product, or processlaéed. The views and opinions of the authors
do not necessarily state or reflect those of tla¢eSif Texas or any agency.
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Executive Summary

The Energy Systems Laboratory (ESL) of Texas A&Mwudrsity was contracted by AISD to
perform commissioning on the HVAC renovations pcogt Norman Elementary School. ESL
engineers visited the school on April 27-28, 20®68dmmission the new HVAC equipment. At
the time of the visit, the equipment had been dpegdetween 6 and 8 months with satisfactory
results. After investigating the facilities, th@ldéwing observations and recommendations were

made.

Field Observations:

For OAU-1 and 2, air flows and temperature measargswere as designed.

For OAU-2, the cooling coil sensor and supply amsor (used for monitoring) on TAC
Vista are labeled backwards.

There are a few air leaks in the transition duckwocated at OAU-1.

The external shielding over the externally insudatansition ductwork (located outside)
needs to be re-caulked or sealed better to premeisture from penetrating and
damaging the insulation.

OAU 1 and 2 heating mode supply air temperatuneosat is 68-70°F.

Indoor air quality was within acceptable limits.

Recommendations for Austin ISD:

1)

2)
3)

4)

For OAU-2, the cooling coil discharge air temperatsensor and the supply air
temperature sensor are labeled backwards on TA@ "ied need to be corrected.

For OAU-1, the air leaks where the ductwork mek¢sunit need to be sealed.

The seams on the external shielding over the exifgrimsulated transition ductwork at
OAU-1 and 2 need to be caulked or sealed betteragent moisture from damaging the
insulation.

For OAU-1 and 2, it is recommended to decreasédla¢ing setpoint (when in the
heating mode) from 68°F to 45°F, since the twoausitpply the treated outside air
directly to another unit which further conditiotgetmixed return air and outside air.
This will improve unit efficiency. This has beearg: by ESL.



Project Description

The project for HVAC renovations at Norman Elemeytachool involved the replacement of
two new air conditioning units which condition 10@¥tside air, outside air units (OAUs). This
conditioned outside air is then supplied to anotgiehandling unit(s) which conditions the
mixed outside air and return air streams. Both @Atk manufactured by Engineered Air
(EngA) and are of the FWA series packaged unitsUdAs located on the roof and supplies
treated outside air to AHU-4 located in a mechdnmmam in the building. OAU-2 is located at
ground level next to the building and suppliesttmdside air to 9 fan coil heat pumps located
above the ceiling. With the installation of thés® new OAUSs, their supply air duct was to be
transitioned into the existing ductwork in the biinlg. Upon installation of the units, monitoring
points and start/stop control was put on the TAGt&/vorkstation. This project renovation was
substantially completed by October 2005.

Equipment Operation and Controls

The Norman HVAC renovations included the replaceneéiwo outside air handling units
(OAUSs) which treat the outside air and supply ititots on the interior of the building. This
outside air mixes with return air and the mixedigithen treated and supplied to the space. As
designed, OAU-1 supplies AHU-4 with 4500 cfm ofsdé air and OAU-2 supplies 9 fan coill
units with a total of 3000 cfm of treated outside 8oth OAUs were manufactured by
Engineered Air (EngA). Integral, on board coneddl are utilized to accomplish setpoints and
stage equipment on and off. The units are on TASEa\energy management system but the
control capabilities through this are only limitedstart/stop and are primarily used for
monitoring purposes of temperatures, alarms, atdspoints. A schematic of the OAUs is
detailed in Figure 1. The units are equipped witb-position outside air dampers. Located at
OAU-1, only, is an outside air temperature andtietahumidity sensor used to monitor outside
air conditions. Each unit has two coils for coglinThe first coil for cooling has four parallel
compressor circuits which stage on to maintairdibeharge air temperature setpoint off of both
cooling coils. The second coil of cooling hasragk compressor circuit which turns on first.
This circuit is also used for the hot gas rehedf aich serves as the condenser for this stage.
When the first stage of cooling is on, the condensieeat is also utilized. There is no means to
bypass this coil and send the hot gas to the camigunit on the OAU. As designed, the first
cooling coil shall be capable of conditioning theside air to 58°F. The second cooling coil
shall further condition the outside air to 53°FaeThot gas condenser reheat coil then warms the
air to approximately 68°F to 70°F, as designedusTtthe condenser reheat coil will yield
approximately a 12-15°F temperature rise from thaing coil temperature all of the time when

in the cooling mode.
> W B B>~

==

DX Cooling Condenser Gas
On/Off Damper Coils Reéhﬁat Heating
oi

Figure 1. Outside Air Unit Schematic



The OAUSs’ start/stop and operation is monitorech@siAC Vista programming; however, the
control of the units is accomplished by on-boatdey equipped controls. The control
setpoints for both units are identical. The OAlstarned on when their respective air handler
or FCUs are operating (based on a time schedWlen the OAU is on, the outside air damper
opens; and when the OAU is off, the damper clogesoutside air temperature setpoint of
50°F, which is adjustable at the units, enableddating or cooling modes. The gas heating is
locked out when the outside air temperature is ali®?F. Below this temperature, DX cooling
is locked out. Thus mechanical cooling and eledtaating do not run simultaneously. As set
on the on-board CTRAC controller, the supply amperature setpoint (after the gas heating
coil) when in the cooling mode is 68°F, which isustiable at the CTRAC controller on the
units. Do to the configuration and design of tbelimg and reheat coils, there is little to no
possibility to adjust the supply air temperaturemythe cooling mode. When in the heating
mode, the gas heating is activated and a modulgasg/alve is used to maintain the supply air
temperature at its setpoint. The supply air tesipee setpoint when in the heating mode is set
at 68-70°F. As safety, hardwire measures, the Oa¥d=quipped with high and low discharge
setpoints of 120°F and 40°F, respectively. If éhesnperature limits are surpassed, the unit will
shut off.



Issues and Field Observations

1. Measured temperatures and air flows versus desigroaditions.
Operational data (temperature and relative humjiaiys logged using HOBO loggers at
multiple positions in the supply air streams. Megaments were also taken at these
locations to verify the HOBO loggers and the semeadings as monitored on the TAC
Vista workstation. Static pressure and air flonasiweements were taken as well. These
measurements were taken to verify overall unitgrerince as well as verifying its
ability to maintain setpoints. The outside air parature was between 70°F and 93°F
while measurements were taken on these OAUs. mtpatas unable to be tested since
the heat mode was locked out due to high outsidemiperatures. For OAU-1, the
cooling coils maintained a cold deck temperature®b67.5°F. The condenser reheat
coil would then reheat the air to 66.5-72°F. Ataded in equipment operation, the
second cooling coil's compressor remained on teigeothe reheat while the first
cooling coil compressors staged on and off to naainthe design cooling coil leaving air
temperature of 53°F. For OAU-2, the cooling cailgintained a cold deck temperature
of 51-56.5°F. The condenser reheat coil would ttedreat the air to 65.5-76.5°F. The
following table shows the design/schedule setp@ntsthe measured values for both

OAUs.
DX Cooing (°F) | Cond. Re-heat (°F Heating (°F Syprflow (cfm)
Meas. | Design Meas. Design Meas| Setpt Meas Design
OAU-1 | 50-57.5 53 66.5-72 68-70 N/Al  68-70 5100 4500
OAU-2 | 51-56.5 53 65.5-76.5 68-70 N/A | 68-70 3520 3000

2. Sensors labeled backwards
All sensors (monitoring and control sensors) wexgfied by taking field measurements
and comparing them with the readings provided enTtAC Vista workstation. All
sensors readings were within £1°F of the measuaéges. For OAU-2, the cooling coil
discharge and supply air temperature points amddddackwards on TAC Vista. Upon
sensor verification, the measured cooling coil liigsge air temperature matched that of
the supply air temperature sensor reading andwacga for the measured supply air
temperature measurement and cooling coil dischairggensor reading. These points
need to be labeled correctly in TAC Vista as wslba the graphic page. These points
are used only for monitoring purposes and do notrobthe unit. The units are equipped
with factory sensors which are used for controbpses (these were verified as well).

3. OAU 1 and 2 cooling and heating setpoints.
The heating supply air setpoint is 68-70°F. Sitheetreated outside air from both OAUs
is supplied to another unit, it is recommendeddordase the heating setpoint from the
OAU to 45°F. This will increase the OAU efficienapd allow the units supplied with
the treated outside air to supply heating as nebgélde space. When in the cooling
mode, the supply air temperature is maintainetsadtpoint of 68°F. In maintaining this
setpoint, the cooling coil discharge temperaturaasntained at 53-55°F and the
condenser reheat coil reheats the supply air appeigly 12-15°F to a supply air



temperature of 68°F. There is very little adjustinghich can be done to the existing
supply air temperature setpoint when in the coatmagle since reheat is always utilized.

. Installation

It is noted that there are a few installation deficies. Located at OAU-1 on the roof,

the duct leaving the unit has small air leaks ledatt the seam of the ductwork and the
OAU-1. These locations can be seen in FigurethErmore, this transition duct for
both units is externally insulated and thus, meié¢lding has been installed over the
insulation. The seams of this shielding have ihtemtial to leak water which will

destroy the underlying insulation and possibly edusther problems. These seams have
been caulked in the past but are already deteingrat

Figure 2: Air leaks located at OAU-1 and supply aiduct.

. Indoor Air Quality

For both wings of the school, indoor air qualityaserements were taken. These
measurements included space temperatures, refatiality levels, and CQevels.

The school had acceptable indoor air quality witesurements. Space temperatures for
the school ranged between 71-73°F with humiditglebetween 54-61%. G@evels
fluctuated between 740-900ppm.



Summary and Recommendations

Field Observations:

For OAU-1 and 2, air flows and temperature measargswere as designed.

For OAU-2, the cooling coil sensor and supply amsor (used for monitoring) on TAC
Vista are labeled backwards.

There are a few air leaks in the transition duckwocated at OAU-1.

The external shielding over the externally insudatansition ductwork (located outside)
needs to be re-caulked or sealed better to preneisture from penetrating and
damaging the insulation.

OAU 1 and 2 heating mode supply air temperatuneosat is 68-70°F.

Indoor air quality was within acceptable limits.

Recommendations for Austin ISD:

1)

2)
3)

4)

For OAU-2, the cooling coil discharge air temperatsensor and the supply air
temperature sensor are labeled backwards on TA@ "isd need to be corrected.

For OAU-1, the air leaks where the ductwork mel¢sunit need to be sealed.

The seams on the external shielding over the exifgrimsulated transition ductwork at
OAU-1 and 2 need to be caulked or sealed betteregent moisture from damaging the
insulation.

For OAU-1 and 2, it is recommended to decreasédla¢ing setpoint (when in the
heating mode) from 68°F to 45°F, since the twoausitpply the treated outside air
directly to another unit which further conditiotgetmixed return air and outside air.
This will improve unit efficiency. This has beearg: by ESL.



