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Executive Summary 

 Technical Report One evaluated the compliance of Elementary School One 
with ASHRAE 2013 Standards 62.1 and 90.1. Elementary School One is a school 
located in Town, Maryland. The existing school building was renovated and an 
addition was built on the west side of the building. Elementary School One 
modernization finished in 2011 and was designed using a much older standards like 
IBC 2006. The purpose of this report is to see if the building complies with the 
newer standards.  

 ASHRAE 62.1 required the building systems and equipment to meet the 
standards. The systems must be designed to provide ventilation minimum, prevent 
mold growth, and control indoor air quality. ASHRAE 90.1 sets standards for 
systems and building envelope are energy efficiency. This assessment involved the 
evaluation of the building materials and power, water, lighting, and HVAC systems. 

 After assessing Elementary School One for compliance with the standards, 
the building meets the majority of the requirements. The ventilation rate for a 
couple spaces did not comply, but this may be due to the change in standards over 
the years. The existing building envelope will be imperfect due to its age. Even 
though most of the building meets the standards, the building systems can be 
improved. There are more efficient equipment and new technology now compared 
to when Elementary School One was built. 
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Building Overview 

Building Name:  Elementary School One 

Location and Site:  Town, Maryland 

Dates of Construction: 2010 – August 2011 

Size:    84,400 sq. ft. 

Number of Stories:  3 above and 1 below grade 

 

Figure 1: First Floor Plan.  

 The red line separates the existing building and the addition. The existing is 
on the right and the addition is on the left. 
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Mechanical Systems Summary 

Elementary School One modernization involved a reinvasion of the existing 
building and adding an addition on the west side. All new mechanical systems were 
applied to both the existing and the addition. The mechanical system has three 
dedicated outside air RTUs that supply VAV boxes in each space. Each space then 
exhausts air back to the RTUs for heat wheel. There are three VRF systems that 
condition these spaces with dedicated outside area. 

Two RTUs serve the cafeteria and two serve the multipurpose room. There 
are also base board radiators and cabinet heaters in some of the spaces near the 
exterior. In the administrative section of the existing building, an AHU conditions 
the spaces with its own outside air intake.  

 RTU-1 and 2 serve cafeteria 
 RTU-3 and 4 serve the existing building (heat wheel) 
 RTU-5 serve the addition (heat wheel)  
 RTU-6 and 7 serve the multipurpose room 

 

ASHRAE 62.1 Evaluation 

Section 5 – Systems and Equipment 

 

5.1- Ventilation Air Distribution 

 Section 5.1.1 air balancing of the ventilation system must provide the means 
to adjust to achieve at least the minimum ventilation airflow required for the space. 
Most spaces are supplied a dedicated outside air system that reaches a VAV box for 
each space. The branches from the VAV box to the diffusers have a balancing 
damper, which both allow each space to get the appropriate OA flow. The RTUs that 
serve the cafeteria and multipurpose room have OA intake balancing within the unit. 
The administrative space that is served by its own AHU has a motorized damper to 
control the outside air intake to the unit. 

 Section 5.1.2 states when ceiling or floor plenum is used to reticulate return 
air and to distribute ventilation that the system must provide at least the minimum 
required ventilation airflow. This section does not apply to Elementary School One 
because the mechanical systems do not use a plenum. 

 Section 5.1.3 requires that air balance testing requirements to be 
documented. In specification 15950, states that all air systems must be balanced 
with accordance to Associated Air Balance Council (AABC), National Environmental 
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Balancing Bureau (NEBB), and Sheet Metal and Air Conditioning Contractor’s 
National Association (SMACNA). 

 

5.2- Exhaust Duct Location 

 Section 5.2 states that all harmful contaminants that are exhausted must be 
negatively pressured and not leak into any spaces that the duct passes through. All 
spaces that require exhaust such as bathrooms, storage, etc. have a negatively 
pressured duct that leads to an energy wheel and is not mixed with supply air. 

 

5.3- Ventilation System Controls 

 Section 5.3 requires the ventilation system to be controlled manually or 
automatically to maintain at least the minimum outside air requirement. The 
mechanical ventilation system is controlled by VAV boxes, manual balancing 
dampers, air flow sensors and thermostats. The VAV boxes in each space have a 
minimum air flow setting and the airflow can be increased depending on the 
sensors’ data sent to the RTUs. All controls are located on an interface with BAS and 
ATC. 

 

5.4- Airstream Surfaces 

 Section 5.4 requires that all airstream surfaces must resist mold growth and 
erosion. In specification 15815, all ducts and airstream surfaces comply with ASTM, 
UL or SMACNA standards. All ducts are made of sheet metal and the duct accessories 
comply with the standards above. 

 

5.5- Outdoor Air Intakes 

 Section 5.5 requires the outdoor air intakes to be a certain distance from 
potential outdoor contaminant sources. All outdoor air intakes meet the required 
distance and coverage from rain, snow and birds. All RTU’s have parallel outside air 
intake and exhaust which are pointed away from the adjacent RTUs. This allows for 
the Class 4 air exhaust not to containment the supply air. 

 

5.6- Local Capture of Contaminants 

 Section 5.6 states that non-combustion equipment discharge shall be directly 
ducted outdoors. The Elementary School does not have non-combustion equipment 
on site so this section does not apply. 
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5.7- Combustion Air 

 Section 5.7 requires fuel-burning appliances to be provided with sufficient 
air for combustion and if the appliance is vented that the vent goes directly 
outdoors. The fuel-burning appliances are the boilers in the basement and the 
generator on the roof. The mechanical room with boilers has exhaust that directly 
goes outside. The generator on the roof is open to the environment so no ventilation 
or exhaust required. 

 

5.8- Particulate Matter Removal 

 Section 5.8 states that filters or air cleaners must have a rating of MERV of at 
least 8 and should be located upstream of coils or other devices that may have wet 
surfaces. Each RTU has a 2” thick pre-filter and a 4” thick MERV 13 filter. Having 
these filters in series exceeds the requirement for this section. 

 

5.9- Dehumidification Systems 

 Section 5.9.1 requires occupied spaces to be 65% RH or less. The design 
supply air for the mechanical systems range from 48% to 53% RH and this meets 
the requirement. 

 Section 5.9.2 requires the outdoor air shall be equal to or greater than the 
exhaust airflow. From the air flow calculations given, the outside air equals the 
exhaust airflow. The fan speeds may have been changed by maintenance when 
installed to pressurize the building. 

 

5.10- Drain Pans 

 Section 5.10 requires all drain pans for condensate producing equipment to 
have a slope at least 0.125 in/ft and the drain outlet at the lowest point. The 
specification 15738 states that drain pan installation must follow these 
requirements for the RTUs. Some of the units on the roof have drain pans with in the 
unit with an outlet at the lowest point which also complies. Condensate drain pans 
are installed by factory for the VRF units that connect into the storm water system.  

 

5.11- Finned-Tube Coils and Heat Exchangers 

 Section 5.11.1 states that drain pans for cooling coils and heat exchangers 
that produce condensate must follow the drain pan requirements from section 5.10. 
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There is a heat exchanger in the mechanical room for the boilers and the heat 
exchanger has a drain pain that complies with section 5.10. 

 Section 5.11.2 requires certain spacing of finned-tube coils for cleaning. This 
section doesn’t apply to this building. 

 

5.12- Humidifiers and Water Spray Systems 

 Section 5.12 states that water in connect with ventilation air must be at least 
potable and obstructions must be downstream at the required distance. Elementary 
School One does not have humidifiers or water spray systems so this section does 
not apply. 

 

5.13- Access for Inspection, Cleaning and Maintenance 

 Section 5.13 requires that all equipment must have enough space to access 
panels for maintenance and cleaning. Most of the dampers, controls, VAVs and VRFs 
are in spaces with drop down ceilings for easy access. The RTUs and other 
equipment are spaced appropriate to comply with this section. In specification 
15183, install all VRF piping above accessible ceilings to allow sufficient space. 

 

5.14- Building Envelope and Interior Surfaces 

 Section 5.14.1 requires the building envelope to have some water barrier or 
vapor retarder. The existing building is has load bearing brick which acts as a water 
barrier due to its thickness and ability to dry. The addition is a combination of glass 
curtain wall and face brick with vapor barrier and water proof sealants. Both of 
these types of envelope meet the requirements of this section. 

 Section 5.14.2 states that any duct or pipe on interior surface that may 
produce condensation needs to have insulation. All cold surfaces in the building 
have insulations so it complies. 

 

5.15- Building with Attached parking Garages  

 Section 5.15 requires the attached parking garage to have a lower pressure 
that adjacent occupied space or an airlock vestibule between spaces. The school 
meets both requirements. There is a vestibule that separates the underground 
parking garage from the entrance into the building. The parking garage as direct 
exhaust and is open to the outside on the ramp going down to the garage. 
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5.16- Air Classification and Recirculation 

 Section 5.16 requires certain air classification can’t be used again or 
recirculated to other spaces depending on that spaces air classification. Elementary 
School One ventilation system brings air into a space and exhausts it directly out. 
There is no mixing of air classification or reuse besides Class 4 air spaces like 
bathrooms are negatively pressured so hallway air will be pulled in which complies 
with this section. 

   

5.17- Requirements for Building Containing ETS Areas and ETS-free Areas 

 There are no ETS areas in Elementary School One so the section does not 
apply. 

  

Section 6 – Procedures 

6.1- General 

 Section 6.1 requires the ventilation system must designed using Ventilation 
Rate Procedure, IAQ Procedure or Natural Ventilation Procedure. Elementary School 
One used the ventilation rate procedure to reach acceptable ventilation airflow.  

 

6.2- Ventilation Rate Procedure 

 Section 6.2.11 and 6.2.12 require filtration system to be at least MERV of 6 
and all AHUs exceed this requirement. The calculations for ventilation rate are 
described in this section. The calculation for ASHRAE 2013 compared to the 
designed values can be seen in Appendix A. 

 The design calculation were based on IMC 2006 and they were compared to 
ASHRAE 2013. Most of the design outside airflow complies with the newer standard 
except two spaces. The music room and science classroom both are not supplied 
with enough outside air. This may be due to the change in requirements of the years 
or classification of the space.  

ASHRAE 62.1 Summary 

 Elementary School One complies with the majority of these standards and 
exceeds many of them. The only area that this building does not comply with the 
new code is the ventilation rate for two of the spaces. This may be due to the change 
of the standards through the years. Not many modifications with be needed to reach 
the modern standards, but the building can be improved. 
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ASHRAE 90.1 Evaluation 

Section 5 – Building Envelope 

5.1- General 

 Section 5.1.4 states how to determine the climate of the site. Elementary 
School One falls in climate zone 4A which can be seen in the image below. Zone 4A is 
an area what is middle temperature and moist. These factors affected the original 
design.

 
Figure 2: The Climate Zone map from ASHRAE 90.1 
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5.2 Compliance Paths 

 The building construction complies 
with Section 5.5 by the method of Prescriptive 
Building Envelope Option. To comply, vertical 
fenestration area cannot exceed 40% of the 
gross wall area and the skylight fenestration 
does not exceed 5% of the gross roof area. 
Elementary School one meets both of these 
requires therefore can use this option. 

 

5.4 Mandatory Provisions 

 Section 5.4.3 requires the building to 
have a continuous air barrier to prevent air 
leakage. The building meets this requirement. 

 

5.5 Prescriptive Building Envelope Option 

 Elementary School one is 
nonresidential conditioned space and must 
comply with climate zone 4A requirements. 
They can be seen in the table to the right and 
the building meets the requirements.  

 

 

 

 

 

 

Table 1: Building Envelope Requirements for 
climate zone 4 (A,B,C) from ASHRAE 90.1 
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Section 6– Heating, Ventilating, and Air Conditioning 

6.1- General 

 The existing building modernization must comply with all parts in section 
6.1.13 and the addition must comply with section 6.2. Elementary School One 
classifies as an addition and reinvasion. Some of the standards overlap, but must be 
treated separately. 

6.2- Compliance Paths 

 Elementary School One uses the compliance path defined in section 6.4 
(Mandatory provisions) and section 6.5 (Prescriptive Path). 

6.4- Mandatory Provisions 

 The buildings equipment must met the minimum performance specified in 
the tables in Appendix B. Elementary School One complies with the requirements. 
Specification section 15088 complies with the pipe insulation and section 15086 
meets the duct insulation requirement. 

6.5- Prescriptive path 

 All cooling systems over 54,000 BTU/h must have an economizer. All RTUs 
have an economizer that serve Elementary School One. The dedicated outside air 
units utilize a heat wheel. 

 

 

Section 7– Service Water Heating 

 The service water for heating is supplied from the five boilers in the 
mechanical room in the basement. There is a recirculation and heat exchanger to 
conserve energy. Complying with section 7.4.3, all equipment and piping are 
properly insulated. The water temperature is controlled by the building BAS 
interface. 

 

Section 8– Power 

 Section 8.4.1 states the voltage drop for feeders must at a maximum of 2% 
and a maximum drop of 3% for branch circuits.  Elementary School One power 
distribution complies with this section. There is an oil generator on the roof that can 
run the emergency lightning if needed. 
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Section 9– Lighting 

 Most lighting fixtures are recessed fluorescent in the school and compact 
fluorescent lamps are used in the multipurpose room.  The lighting throughout the 
building is controlled by time switches, photoelectric switches, standalone daylight-
harvesting switching controls and indoor occupancy sensors. These controls help 
save energy while meeting the lighting power density for the spaces. Elementary 
School One complies with the lighting power densities in table 9.5.1 which is 0.87 
W/sf for schools. 

 

ASHRAE 90.1 Summary 

 ASHRAE Standard 90.1 establishes minimum requirements for energy 
efficiency. The standard involves the building envelope and the systems. Elementary 
School One meet the new standards of ASHRAE 90.1. The existing building envelope 
will have imperfections because of its age. Elementary School One when it was 
modernized earned LEED Gold so the systems are energy efficacy. There is room for 
improvement because the design would not get LEED Gold on today standards and 
there is new technology that can be applied. 
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Appendix A 

ASHRAE 62.1 Section 6 Ventilation Calculations 

 

Existing Building 
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Building Addition 
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Appendix B 
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