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Executive Summary 
 

This technical report is designed to evaluate compliance with the 2013 editions of ASHRAE 62.1 and ASHRAE 

90.1.  ASHRAE 62.1 is a standard for ventilation and indoor air quality (IAQ), while ASHRAE 90.1 is a standard 

for energy use in buildings.  The building being evaluated in this report is the Ed Roberts Campus, an 

education and community center in Berkeley, CA with a focus on supporting Americans with disabilities.   

 

The ERC was evaluated against ASHRAE 62.1 Ventilation for Acceptable Indoor Air Quality and found to be in 

compliance.  All systems and equipment was compared to the requirements in Section 5 and, where 

appropriate information was available, were found to meet the standard.  The ventilation loads were 

calculated per procedures in Section 6 and compared to the capacities of the Outdoor Air system and found 

to be well above requirements.   

 

The ERC was then compared to ASHRAE 90.1 Energy Standard for Buildings Except Low-Rise Residential 

Buildings and found to be in general compliance.  The building envelope was compared to the requirements 

in Section 5 of the standard and was compliant in most areas as information was available.  Section 6, on 

HVAC equipment and efficiency, was also evaluated and the building was compliant in all applicable areas of 

the standard.  

 

 

Note: Due to issues with AutoCAD files sent by the architect, specific information on many construction 

details and materials is not available.  Several sections in the ASHRAE standards 62.1 and 90.1 require 

material details that are unavailable at this time.  Assumptions were made throughout the report as 

necessary and when appropriate.   
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Building Overview 
 

The Ed Roberts Campus is a 2-story, 80,000 sq. ft., transit-oriented community center located in 

downtown Berkeley, California.  The campus is connected to a BART Station (Bay Area Rapid Transit) and is 

designed with a focus on accessibility for people with disabilities.  Completed in 2011, the ERC is home to 

exhibition spaces, meeting spaces, a child development center, a fitness center, vocational training facilities, 

and offices.   

 

Every square foot of the building is designed far and above the requirements of the Americans with 

Disabilities Act through a design concept called “Universal Design”.  Universal Design aims to create 

environments that are useful for people of all ages and abilities without additional cost.  Extra-wide corridors, 

automatic doors, two-sided elevators are examples of this design ideal.  In addition, the ERC’s fully accessible 

connection to the BART station works to connect people directly to airports and bus stations around the city.  

 

 

 

 

Leddy Maytum Stacy Architects 
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Mechanical Systems Overview 
 

The Ed Roberts Campus combines several system types to heat and cool the building.  The building is served 

by five rooftop air handling units (AHUs):   

 AHU-1: East Wing – South 

 AHU-2: B.O.R.P. 

 AHU-3: West Wing – South 

 AHU-4: West Wing – North 

 AHU-5: Covered Court 

AHUs 1, 3, and 4 are constant volume units with 100% outdoor air.  AHU 2 is a VAV unit with 100% outdoor 

air that operates in tandem with AHU 1.  AHU 5 is a Variable Air Volume (VAV), packaged air cooled DX 

cooling unit.  Each AHU is equipped with a supply fan only.  There are also water-source heat pumps for 

additional heating and cooling to meet the needs of each individual zone within the building.   

The building has four roof-mounted fans that serve general exhaust needs (EF-3, EF-4, EF-5, and EF-7) with 

1,200 cfm, 1,000 cfm, 800 cfm, and 1,600 cfm respectively.  In addition, there are four more roof-mounted 

fans that serve specific areas.   EF-1 serves the BORP with 5,500 cfm of exhaust, EF-2 serves the restrooms 

with 2,600 cfm, EF-6 serves the garage with 72,000 cfm, and EF-9 serves the BART elevator room with 1,200 

cfm.  The garbage room has a smaller wall mounted fan that exhausts 350 cfm for that space. 

In addition to these air systems, the ERC utilizes a radiant floor system which serves three zones: the 

entrance lobby, art exhibition space, and covered court area.  Altogether, the system provides 115 MBH of 

cooling (9.6 tons) and 68 MBH of heating (5.6 tons).   

 

 

 

 

 

 

 

 

 

 

 

 



6 
 

Anderson Clemenceau | Mechanical | Dr. Rim | Ed Roberts Campus 
 

 

 

ASHRAE 62.1 Evaluation 

Section 5: Systems and Equipment 
 

5.1 Ventilation Air Distribution 

The Ed Roberts Campus is designed to meet the criteria set out in section 5.1.   The system is designed for air 

balancing, and the specifications describe plans for testing and verification of balancing throughout the entire 

air system.  The building directly connects ventilation air to terminal units in the space, and so complies with 

the plenum system sub-section. The drawings specify all minimum ventilation rates. 

5.2 Exhaust Duct Location 

Exhaust air ducts are located throughout the building to funnel air directly from the space out about the roof.  

Negative pressurization ensures that contaminants do not re-enter the space.  The building has four roof-

mounted fans that serve general exhaust needs (EF-3, EF-4, EF-5, and EF-7) with 1,200 cfm, 1,000 cfm, 800 

cfm, and 1,600 cfm respectively.  In addition, there are four more roof-mounted fans that serve specific 

areas.   EF-1 serves the BORP with 5,500 cfm of exhaust, EF-2 serves the restrooms with 2,600 cfm, EF-6 

serves the garage with 72,000 cfm, and EF-9 serves the BART elevator room with 1,200 cfm.  The garbage 

room has a smaller wall mounted fan that exhausts 350 cfm for that space.  

5.3 Ventilation System Controls 

The entire HVAC system is interfaces with a real-time, 12-bit, digital control system to ensure proper 

operation of all related systems.   

5.4 Air Stream Surfaces 

All ductwork is specified as sheet metal and connected with metal fasteners, and complies with section 5.4. 

5.5 Outdoor Air Intakes 

The drawings indicate that outdoor air intakes are located such that they meet the separation requirements 

set out in Table 5.5.1 in ASHRAE 62.1.   The table requires at least 10 feet separation from any Class 2 exhaust 

outlet, and each air intake exceeds this requirement.  Additionally, each outdoor air intake is equipped with a 

weatherproof hood to meet the requirements of sections 5.5.2 – 5.5.4 for rain and snow.  Each AHU is 

equipped with a bird screen to meet the requirements in section 5.5.5.   

5.6 Local Capture of Contaminants 

The building captures discharge from contaminant generating equipment and vents it directly outdoors, in 

compliance with section 5.6. 

5.7 Combustion Air 

The ERC does not utilize any combustion equipment for its heating requirements, and therefore the 

requirements in section 5.7 are not applicable.  Refer to the Mechanical System Overview. 

5.8 Particulate Matter Removal 
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The building is outfitted with a combination filter that meets the requirement in section 5.8.  The filters 

specified are a 2-inch MERV 6 pre-filter followed by a 12-inch MERV 14 final stage filter, thus exceeding the 

requirement of a MERV 8 filter.   

5.9 Dehumidification Systems 

The ERC does not utilize and air washers or water-spray systems, and thus section 5.9 is not applicable. 

5.10 Drain Pans 

All drain pans are installed to meet the requirements set out in sections 5.10.1-5.10.4 and so comply with 

5.10. 

5.11 Finned-Tube Coils and Heat Exchangers 

All equipment is installed with drain pans and adequate maintenance/cleaning access, and thus complies 

with section 5.11. 

5.12 Humidifiers and Water-Spray Systems 

The ERC does not utilize any water-spray or air washing equipment, and thus section 5.12 is not applicable.  

5.13 Access for Inspection, Cleaning, and Maintenance 

All ventilation equipment has sufficient clearance and access for maintenance, per sections 5.13.1 and 5.13.2, 

and these areas are clearly marked on plan.  All air distribution systems also have sufficient access for 

maintenance.  The ERC is compliant with section 5.13. 

5.14 Building Envelope and Interior Surfaces 

Without architectural details available, the exact specifications of vapor barriers and other envelope 

elements cannot be found.  However, this mechanical detail shows some detail of the roof construction and 

refers to flashing used to prevent water penetration.  It can be assumed that these types of water barriers 

would be in place throughout the building envelope.  For compliance with 5.14.2 Condensation on Interior 

Surfaces, the mechanical specifications, require that all ductwork be installed with Kraft paper reinforced 

with glass fiber to serve as a vapor barrier jacket and prevent condensation.   

 

Figure 1 - Mechanical Roof Detail 
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5.15 Buildings with Attached Parking Garage 

The garage space in the basement is isolated from the occupied space by a floor, and the air is directly 

exhausted to the roof via Exhaust Fan 6.  This meets requirements set out in section 5.15.  

5.16 Air Classification and Recirculation 

All air within the building is classified as Class 2 or Class 1, and thus is approved for recirculation.  However, 

the 100% OA system does not recirculate any air, so all air is immediately exhausted to the outside of the 

building.  The ERC is compliant with section 5.16.  

5.17 Requirements for Buildings Containing ETS Areas and ETS-Free Areas 

The ERC has been designed with the intention of maintaining high IAQ for occupants with chemical 

sensitivities, and is entire ETS-free.  Therefore section 5.17 does not apply. 

 

Section 6: Procedures  
 

6.1 General 

The ERC is able to use outdoor air for ventilation purposes and thus the Ventilation Rate Procedure in section 

6.2 and the Exhaust Rate Procedure in section 6.5 can be used to evaluate compliance with this section of 

ASHRAE 62.1.  The Natural Ventilation Procedure in section 6.4 is not applicable to this building.   

6.2 Ventilation Rate Procedure 

The first step in the procedure is to determine the outdoor airflow required in the breathing zone, as outlined 

in section 6.2.2.1.  Breathing zone outdoor airflow (Vbz) should be greater than the value obtained by the 

following equation: 

��� = 	�� × �� +	�� × �� 

Az = zone floor area, the net occupiable floor area of the ventilation zone [sq. ft.]  

Pz = zone population, the number of people in the ventilation zone during typical usage [people] 

Rp = outdoor airflow rate required per person as determined from Table 6.2.2.1 [cfm/person] 

Ra = outdoor airflow rate required per unit area as determined from Table 6.2.2.1 [cfm/sq ft] 

To determine the required zone outdoor air flow (Voz) to be provided by the supply air system, use the 

equation in section 6.2.2.3.   

��� = 	���/�� 

Ez is the Zone Air Distribution effectiveness and can be determined in Table 6.2.2.2, which is available in the 

appendices.  The outdoor air intake flow (Vot) can be determined with the following equation from section 

6.2.4 for 100% Outdoor Air Systems. 

��� = 	Σ���	�������� 
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The resulting air flows for each zone within the ERC are tabulated in an Excel spreadsheet in Appendix A.   

 

A summary of the results for each AHU can be found in the table below (Table 1).   

Note: The current mechanical system does not service the unleased areas of the building, but dedicates 

airflow for future expansion.  A total of 2,270 cfm of future expansion airflow is included in the Total 

Outside Air of AHU-3.   

 

Table 1- AHU Supplied Ventilation Air Rates 

AHU Design CFM Outside Air % Total Outside Air 
62.1 Required 
Outdoor Air 

Compliance 

AHU-1 7,800 100 7,800 3388.94 Yes 

AHU-2 5,500 100 5,500 513.18 Yes 

AHU-3 3,500 100 3,500 999.67 Yes 

AHU-4 6,000 100 6,000 1780.92 Yes 

AHU-5 5,000 100 5,000 1178 Yes 

 

Note:  AHU-2 and AHU-5 are Variable Air Volume AHUs, but were calculated as 100% outdoor air units, 

with the assumption that they would never be allowed to drop below the required ventilation air flow.   

 

 

ASHRAE 62.1 Conclusion 
 

This section of the report analyzed the existing mechanical components and their ventilation performance 

per ASHRAE 62.1.   The entire building was evaluated again section 5 of the standard, System and Equipment, 

and all five AHUs were evaluated again the prescriptive ventilation rate procedures of section 6.   

 

In summary, the Ed Roberts Campus meets the criteria laid out by ASHRAE 62.1 Ventilation for Acceptable 

Indoor Air Quality and, in some cases, exceeds the standard significantly.  All criteria in section 5 were met 

with the proper measures being taken to prevent contamination, mold growth, and rain entrainment, as well 

as many others.  Due to the use of a 100% Outdoor Air system, the building easily met the ventilation 

outdoor requirements laid out in Section 6.  
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ASHRAE 90.1 Evaluation 

Section 5: Building Envelope 
 

5.1.4 Climate 

The Ed Roberts Campus is located in Berkeley, California, in the San Francisco Bay Area, and is classified as 

Climate Zone 3C.   

 

Figure 2 - ASHRAE 90.1 Climate Zones 

5.2 Compliance Paths  

The ERC will be evaluated against the mandatory provisions laid out by ASHRAE 90.1 in sections 5.1, 5.4, 5.7, 

and 5.8.  The building will also be evaluated against the “Prescriptive Building Envelope Option” in section 5.5 

of the standard.   

5.4 Mandatory Provisions 

Note: Due to issues with AutoCAD files sent by the architect, specific information on wall and roof details 

and materials.  Some basic information on materials and construction is given in the mechanical details 

and those details will be used to make assumptions about walls throughout the building.  Referenced 

mechanical details can be found in Appendix B. 

Section 5.4.3.1 specifies allowed wall constructions in order to meet air leakage criteria.  It can be assumed 

that proper construction techniques were used to seal joints.  Wall assemblies, according to mechanical 

section drawings, are generally made up of one to two layers of Nom. 5/8” Gypsum board, rigid insulation, 

Nom. 4” wood or metal studs, and exterior cladding.  These constructions will most likely be compliant with 

section 5.4.3.1.  Section 5.4.3.4 specifies allowed leakage and construction of doorways.  The main entrance 

of the building does not use a vestibule, as recommended, but opens directly into the conditioned lobby 

space.  In Climate Zone 3C the door is not allowed to open to a conditioned space of more than 10,000 sq. ft. 

(exception 5), but the sliding door opens into a two-level lobby and courtyard area totaling roughly 18,000 sq. 

ft. Therefore, the building does not meet this criteria. 
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5.5 Prescriptive Building Envelope Option 

This section details the required thermal insulation values for different building envelope assemblies, specific 

for each climate zone.  For the ERC, the maximum allowable U-Values for assemblies are listed in the 

following table.   

Table 2 - ASHRAE 90.1 Assembly U-Values 

Type ASHRAE 90.1 U-Value 

Wall 0.077 (Steel Frame) 
0.089 (Wood Frame) 

Below-Grade Wall 1.140 

Roof 0.039 

Slab 0.074 

Window 0.60 

 

Specific information about materials is unavailable, so the precise U-Value of these assemblies cannot be 

calculated and specific compliance with the rest of section 5.5 is unknown.  The lack of architectural 

elevations means that fenestration area cannot be calculated and evaluated against the 40% wall area 

standard.  One requirement in this section that can be confirmed is the skylight requirement.  Section 5.5 

requires that less than 6% of the roof area be made up of skylights.  The lobby area skylight is roughly 1000 

sq. ft., which is far less than 6% of the approx. 40,000 sq. ft. roof.   

 

Section 6: Heating, Ventilating, and Air Conditioning 
 

6.2 Compliance Paths 

Compliance with section 6 can be achieved by meeting the requirements in Sections 6.1, 6.7, and 6.8.  In 

addition, the ERC is too large to be evaluated against Section 6.3: Simplified Approach Option, and so will be 

compared to the requirements in Section 6.4: Mandatory Provisions.   

6.4 Mandatory Provisions 

This section specifies that the minimum recommended efficiencies in section 6.8 for mechanical equipment 

in the building must be met for compliance with the mandatory provisions.  All mechanical equipment is 

specified and labeled according to the requirement.  The control system capabilities are adequate to meet 

the off-hour control requirements.  The enclosed parking garage in the basement is less than 30,000 sq. ft. 

and therefore does not require mechanical cooling or heating, but is serviced by a large exhaust air system.  

The building’s HVAC system is controlled by a Direct Digital Control system, as required for a new building of 

its type, and controls all aspects of temperature, energy, and alarm monitoring.  All ductwork is insulated, 

sealed to prevent leakage, and is tested under high pressure conditions according to specifications. All HVAC 

piping must be sufficiently insulated per the mechanical specifications.  Mechanical details show insulation to 

indicate compliance with 6.4.4.1.5 Radiant Floor Heating.  The building is in compliance with 6.5 Mandatory 

Provisions.   
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6.8 Minimum Equipment Efficiency Tables 

In Table 6.8.1-2, the minimum efficiencies are specified for water to air, water loop, cooling mode heat 

pumps.  The efficiency data of the water source heat pumps that provide zone cooling and heating is 

provided in the mechanical schedules.  For these heat pumps, which vary in capacity, the minimum efficiency 

is 12.2 EER for <17,000 Btu/h capacities and 13.0 EER for >17,000 Btu/h and <65,000 Btu/h.  According to the 

schedule, all units operate at efficiencies greater than these listed minimums.  Table 6.8.1-2 is located in 

Appendix B for reference.   

 

 

 

 

 

ASHRAE 90.1 Conclusion 
 

The ERC was evaluated against ASHRAE 90.1 and found to be in compliance with the Building Envelope and 

Heating, Ventilating, and Air Conditioning Sections.  All elements of the envelope, such as air leakage and 

envelope assemblies, were found to match the standard or were assumed to match based on the information 

available at the present.  The building was also evaluated against the Prescriptive option for insulation 

efficiency, but sufficient information was not available to make a definitive conclusion on compliance with 

the standard.  Finally, the HVAC systems were evaluated against the mandatory provisions and minimum 

efficiencies in Section 6, and found to be in compliance with 90.1.   
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Appendix A: Calculations 

 

Note: Zone areas and occupancies are based on ventilation rate tables published in the mechanical drawings.  

These zones are based on heat pump zones, so while the table includes all building area (except unleased 

spaces) it is not grouped by room.  ASHRAE 62.1 Room Types were based on general purpose of each zone.  

Table 3 – ASHRAE 62.1 Ventilation Rate Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 - 62.1 Ventilation Rate Calculations 
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Figure 4 - 62.1 Ventilation Rate Caluclations (contintued) 
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Figure 6 - Mechanical Wall Detail 1 

Figure 5 - Mechanical Wall Detail 2 




