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Executive Summary 
The Mary Erskine building in Seguin, Texas is a three-story 22,000 square foot facility that previously 
functioned as a primary school. The facility was constructed in 1914, and has seen some mechanical, 
electrical and plumbing updates over the years. The HVAC for the first floor is served by five split 
systems, and the second and third floors are served by four packaged rooftop units. There is plumbing 
to support restrooms on the first and third floors, as well as limited fixtures in the rest of the building 
such as a teacher break room, nurse’s office, and art room. The building appears to be fully sprinkled, 
with a fire department connection on the north side of the building. 

Many of the HVAC equipment has missing or damaged components and are not compatible with the 
most current refrigerants. Most of the ductwork, above-ceiling equipment, and fans were not able to 
be safely accessed for observation. Air devices such as supply diffusers and exhaust grilles were in 
varying condition, with many appearing damaged. Plumbing within the walls was not able to be 
observed, however pipes that were visible appeared in good shape. Heating and cooling load 
calculations were performed to ensure the installed HVAC systems are sufficiently sized for the 
application. The results are provided in Appendix A of this report. 

The first floor’s HVAC system is and comprised of five DX split systems utilizing outdoor air 
conditioners and vertical indoor air handlers with gas heat. Each air handler was marked as serving 
multiple rooms, and each classroom had a thermostat in it, suggesting there was a zone damper that 
allowed the classrooms to adjust cooling and heating per room. A controls cabinet for the five split 
systems was found in the basement mechanical room. The second and third floors are both served by 
two packaged DX rooftop units, for a total of 4 rooftop units. There did not appear to be any 
centralized control system for the packaged units, so it is assumed that each individual classroom zone 
is operating independently and the packaged unit is only controlling on duct pressure and discharge 
temperature. 

The plumbing fixtures on the first and third floor vary in size and condition. While lavatories are 
serviceable, the water closets and urinals are recommended to be replaced to full adult sizes and to be 
ADA compliant. There are electric hot water heaters at each floor that appear to be missing parts or 
wiring. 

Based on observations of the site, it is recommended that the entire mechanical system be replaced 
with new equipment, ductwork, insulation, controls, and air devices. It is also recommended to 
replace all plumbing fixtures to full-sized ADA compliant fixtures and to add men’s and women’s gang 
restrooms to the second floor.  

Electrically, the building is served by a 208Y/120V 500kVA utility transformer, which is likely to be 
sufficient for the renovation.  The electrical distribution equipment appears to be dated from 1990 to 
2000.  The main switchboard was unable to be opened during the site visit.  Based on the age of the 
equipment, it is recommended to replace the electrical distribution equipment and feeders.  The new 
layout of the building and HVAC renovations will also likely require a reconfiguration of the 
distribution system.  Additionally, this will allow for a more efficient electrical design that requires 
fewer pieces of equipment that can be consolidated to one area, instead of placed throughout the 
facility.   
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Lighting appeared to be fluorescent.  It is recommended to replace all fixtures with LED lighting to 
improve the lighting quality and power efficiency of the building.  The lighting controls will also need 
to be brought up to current energy code during in rework of the existing lighting system. 

Limitations 
This report is based upon observations of the visible and apparent conditions of the HVAC systems 
during a limited visit and limited drawings furnished to our office.  While care has been taken in the 
reporting of the observations, the observations contained in this report are of a limited nature. Thus, 
no warranty or guarantee is expressed or implied in this report with respect to the installation or 
performance of the equipment.  No sampling or testing was performed. Equipment on roofs, 
scaffolding, above the ceiling or anywhere else that was not safe to access were not inspected. 

The recommendations expressed are based on the opinions of CL Consulting Engineers, LLC. and are 
not intended as a critique of the original engineering design.  Factors affecting original design 
decisions, including budget limitations, construction constraints, and owner design input, are not 
reviewed. 

Condition Terms Used 
Throughout the report, the terms good, fair, and poor are used to describe equipment.  Where these 
terms are used, they are intended to be understood as follows - equipment in good condition is not 
expected to require replacement in the next ten years, equipment in fair condition should be 
anticipated to require replacement within the next five years, and equipment in poor condition shows 
signs of malfunction or disrepair and should be replaced as soon as possible. 

Observations 

Classrooms 
Mechanical 
The air devices in the classroom were of varying conditions and layouts, with many being dented or 
otherwise weathered. Each classroom had a wall-mounted thermostat. Due to the equipment being 
disassembled it was not possible to verify if the existing ductwork and air balance was sufficient for 
each room. 
Electrical 
The devices appear dated.  Some devices appear to have been added at a later date, and have surface 
mounted raceway providing power to the receptacles.  There is an isolated grounding system in place 
for some of the receptacles.  This can be left intact, but is not required.  Optionally, the devices and 
face plates can be replaced and the raceways moved to inside the walls to freshen up the space. 

Restrooms 
Mechanical 
The air devices in the restrooms were of varying conditions and layouts, with many being dented or 
otherwise weathered. Due to the equipment being disassembled it was not possible to verify if the 
existing supply or exhaust airflows were sufficient. 
Plumbing 
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The piping behind the walls or underneath the floor were not able to be observed . It is not known the 
condition of the domestic water pipe or the sanitary sewer pipe in those locations. The piping that was 
exposed to feed the fixtures looked to be in good condition. Some lavatories had only cold water 
service and some had cold and hot water. The lavatory and faucets looked outdated and not ADA 
compliant. 
The water closets and urinals were in poor to fair condition. However, many were not sized for adults. 
The fixtures also were not ADA compliant.  
Electrical 
The devices appear dated.  Optionally, the devices and face plates can be replaced to freshen up the 
space. 

Corridors/Stairwells 
Mechanical 
The air devices in the corridors were of varying conditions and layouts, with many being dented or 
otherwise weathered. It was not clear how these spaces were zoned or what equipment it shared with 
other spaces. 
Plumbing 
Drinking fountains were observed on each floor. These were in poor condition and were not ADA 
compliant. No split level fountains or bottle fillers were found. 
Electrical 
The devices appear dated.  Optionally, the devices and face plates can be replaced to freshen up the 
space. 

Air Conditioning Systems 
DX Split Systems 
The five DX split systems serving the first floor are comprised of residential-grade indoor air handling 
units in vertical configuration with natural gas heat paired with an outdoor air conditioner. The 
nameplates of the air handlers were not accessible to read,  however based on the outdoor air 
conditioner the units appear to be manufactured in 1991. The units are charged with refrigerant R-22, 
which is no longer permitted to sold in new equipment and is increasingly hard to service. 

Indoor Air Handling Units 
The five indoor air handling units serving the first floor spaces are all located in a mechanical room and 
mounted on a wooden platform that also serves as a plenum for return air and outside air to mix 
before the inlet of the air handling units. An outside air duct is routed from outdoor louvers and 
discharges into the return air mixing box. Supply air ducts rise vertically out of the top connection of 
the air handlers up to above ceiling and become unobservable for a short distance. Insulation could 
not be verified on this section of ductwork. 
Gas piping is routed from to each individual air handler for heating purposes. An open duct is routed 
to the mechanical room for common combustion air, and flue gas is vented out of the air handlers 
through PVC pipe. It is not clear the routing of the vent pipe or its termination location.  
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Outdoor Air conditioners 
The outdoor air conditioners are mounted to concrete pads just outside of the building in between the 
main building and gym. The units were observed to be in poor condition and had components missing. 
The nameplates showed all were the same 5-ton model and manufactured in 1991. 

Packaged Rooftop Units 
A total of four packaged Rooftop Units (RTUs) were installed on the roof of portions of the first floor, 
with two on the northeast corner and two on the northwest corner. Each RTU has gas piping routed to 
it for reheat. Supply and return duct come out horizontally from the unit, and run up along the side of 
the building into penetrations on the second and third floor. The duct does not appear to be insulated 
or protected from the elements. While not being able to be observed directly, it was noticed from 
observations that pieces were missing from the RTUs. The exterior cabinets looked weathered as well. 

Calculations 
Heating and cooling load calculations were performed to estimate the size of equipment needed to 
condition the building. The calculations account for the construction of the building including 
insulation, windows, building dimensions, internal loads of office equipment, lighting, and human 
occupancy, minimum ventilation load, and external heat gain/loss. 
The indoor environmental design criteria is as follows: 

a) Cooling Set Point: 75°F
b) Heating Set Point: 70°F
c) Humidity Set Point: 50% RH +/-5%

The outdoor environmental design criteria is as follows: 
a) Summer: 100°F DB/78°F WB.
b) Winter: 28°F

Results of the calculations show that the required cooling for the building would be 103 tons. It should 
be noted that the calculations were made treating each floor as a “block” rather than trying to create 
specific zones within each floor. 

Floor Calculated Cooling 
Req’s (Tons) 

Calculated 
Heating Req’s 

(MBH) 

Calculated 
Supply Airflow 

(CFM) 
Floor 1 39 200.3 13,242 
Floor 2 26.8 148.1 10,406 
Floor 3 37.5 213.0 12,862 

Recommendations 

Mechanical 
Based on observations of the site, it is recommended that the entire mechanical systems serving the 
building be replaced. The following options would be feasible: 

Option 1: Replace in kind 
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This option would involve removing the existing mechanical equipment and replacing with new, 
similarly functioning equipment. The existing split systems would be replaced with new variable 
capacity heat pumps. The indoor vertical air handlers would be replaced with higher efficiency fan 
models.  

Outdoor packaged rooftop units would be replaced with new units with variable capacity 
compressors. The units would have higher efficiency and variable flow fans. New variable air volume 
terminal units with electric reheat would be installed to accommodate new zoning and occupancies. 

Ductwork would be inspected and replaced as needed, and air devices would be replaced. A 
centralized control system using wireless controllers would be installed to control all mechanical 
equipment. 

Option 2: New centralized chilled water system 

This option would take advantage of using the center yard in between the buildings as a mechanical 
yard. A central air cooled chiller would be placed at ground level between the building and the gym, 
and feed chilled 44° F water to the building from the north. The split systems serving the first floor 
would have their outdoor units and indoor units removed. The indoor units would be replaced with a 
chilled water cooled air handler to condition the air, and feed new single duct VAV air terminals with 
electric reheat. Each zone would have a VAV air terminal and be able to vary its cooling and airflow or 
switch to heating as needed. 

Similarly, on the second and third floors the existing RTUs and VAVs would be removed. Each floor 
would have its own chilled water air handler and feed new single duct VAV air terminals with electric 
heat. Each zone would have a VAV air terminal and be able to vary its cooling and airflow or switch to 
heating as needed. Ideally the air handlers would be indoors for aesthetics of a historical building and 
maintainability. However, the air handlers can also be placed on the existing equipment supports 
outside. 

Ductwork would be inspected and replaced as needed, and air devices would be replaced. A 
centralized control system using wireless controllers would be installed to control all mechanical 
equipment. 

Plumbing 
It is recommended that the plumbing sanitary and domestic water lines be scoped by a plumber to 
check for pipe integrity for potential reuse. Any new piping will be copper for the domestic water and 
PVC for sanitary and vent. All existing fixtures are recommended to be removed and replaced with 
new fixtures, along with ADA-compliant options. Each floor is recommended to have its own new 10 
gallon electric water heater.  

Electrical 
Based on observations of the site, it is recommended that the electrical distribution equipment and 
feeders be replaced.  It is also recommended the at the lighting fixtures and controls be replaced.  
Additionally, the fire alarm system appears to be dated.  Some work will be required to cover the new 
building layout.  It is recommended to replace the fire alarm system to ensure full functionality.  
Electrical devices appear dated.  They can remain, but device/wall plate replacement and raceway 
relocation is recommended to improve the aesthetics of the new spaces. 
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Conclusion 
The existing building mechanical equipment, ductwork, and plumbing fixtures should all be replaced 
immediately. The current equipment is old enough or missing enough components to warrant not 
repairing, and should be replaced with energy-efficient systems. Plumbing fixtures should be  updated 
for the new occupancy and be ADA compliant. A new HVAC controls system should be installed to 
optimize energy usage and occupancy comfort. 
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Appendix A: Heating and Cooling Load Calculations 
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Appendix B: Photographs 



Figure 1. Packaged RTUs as seen from ground level 

Figure 2. Packaged RTUs as seen from indoor space 
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Figure 3.Typical water closet 

Figure 4. Typical restroom layout 

DebraD
Rectangle

DebraD
Typewritten Text
51



Figure 5. Typical drinking fountain 

Figure 6. First floor controls cabinet 
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Figure 7. First floor vertical air handlers 

Figure 8. Various ducts tied to vertical air handlers 
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Figure 9. Second floor standalone control thermostat 

Figure 10. First floor outdoor units in mechanical yard 
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Figure 16. Utility transformer 

Figure 17. Panelboard nameplate showing a date of 1990 
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Figure 83. Typical wall showing orange isolated ground receptacles and surface mounted raceway 

Figure 14. Existing fire alarm control panel 
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