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Executive Summary: 
In this report, the Grunenwald Science and Technology Building on Clarion University’s 
campus was analyzed to check for compliance with ASHRAE Standard 62.1 and ASHRAE 
Standard 90.1.  The Science and Technology Building are 98,000 square feet of new 
construction, along with 10,000 square feet of building renovation from the previous science 
building on the site.  The building is comprised of university labs, classrooms, and faculty office 
space for science and math based areas of study.   

ASHRAE Standard 62.1 was the first to be evaluated for Section 5 and 6 of the standard to check 
for building compliance.  The analysis of Section 5 went through and checked for compliance in 
areas dealing with mold prevention, outdoor air intakes, humidification, particulate filtration, 
and drain pans employed in the building design.  The analysis determined that the building did 
meet all minimum requirements of Section 5.  Following Section 5, an analysis of Section 6 was 
done to determine whether the building was meeting the ventilation rate requirements set forth 
by ASHRAE to obtain an acceptable indoor air quality.  Through calculations for each of the 
spaces for the particular systems, it was found through the ventilation rate procedure that all of 
the systems for the Science and Technology Building did meet the minimum ventilation rates. 

ASHRAE Standard 90.1 was performed to see whether the building meet the minimum 
equipment efficiencies, and building envelope insulation values.  In Section 5, the climate zone 
of the building was determined and used to determine the minimum U-values to be used in the 
building design.  All construction types for walls, roof, and windows were found to comply, 
while the floor U-value did not comply as the air is conditioned to the same temperature below 
and above the slab so insulation would not be required.  In Section 6, the building’s HVAC 
system was determined to be compliant with all of the mandatory provisions, while some fans 
did not meet the fan power limitations set by ASHRAE.  Section 7 covered the electrical water 
heater compliance check, in which all heaters did meet the minimum requirements.  The voltage 
drop was then analyzed to check for compliance with Section 8.  The voltage drops were 
designed to be less than 2% for feeders and 3% for branch circuits meeting the section 
guidelines.  The lighting was analyzed in Section 9 using the building area method, which 
stipulates the Watts per square foot for a particular building type allowed.  The Science and 
Technology Building meet the standard for Lighting Power Density (LPD).   

Overall the building met nearly all of ASHRAE Standard 62.1 and 90.1 that were analyzed, with 
the exception of the fans in Section 6.  The building design is to be energy efficient as the 
designers strive for a LEED Silver or Gold rating for Clarion University. 
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ASHRAE Standard 62.1- 2007 Section 5- Systems & Equipment: 

Section 5.1- Natural Ventilation 

Natural ventilation was not considered as a ventilation strategy for the Science and Technology 
Building due to the complex ventilation and exhaust requirements for the research labs located 
in the building.  The research labs and chemical storage have the need for accurate humidity 
control as well as containing high internal equipment loads and dangerous contaminants.  All 
windows are inoperable for both occupant safety and security reasons for the university research 
taking place within the building. 

Section 5.2- Ventilation Air Distribution 

The building is served by three 100 % outdoor air units to meet the requirements of Section 6 for 
all Laboratories, and chemical storage spaces.  The use of two variable air volume units, 
consisting of VAV reheat boxes, will continually supply the adequate ventilation required by 
Section 6 to the offices, and standard classrooms.  The outdoor air entering the system cannot be 
less than that of the designed ventilation requirement, but through the use of an economizer the 
system can have greater CFM than the required outdoor air for the (2) VAV systems.  A full 
analysis of Section 6 is provided in the next section of this report. 

Section 5.3- Exhaust Duct Location 

The exhaust that contains potentially dangerous contaminants is negatively pressurized relative 
to all the spaces the exhaust duct does pass through, so no contaminants from the storage or 
research labs will enter the building through leakage through the duct.  The negative pressure is 
produced by the 3 primary and 1 secondary exhaust fans located on the roof of the Science and 
Technology Building.  The exhaust goes through a smoke stack to make sure that is does not 
enter back into the building or into neighboring buildings or homes. 

Section 5.4- Ventilation System Controls 

The ventilation control works with occupancy sensors in each of the spaces in the Science and 
Technology Building, and is controlled by four different modes of operation which are; 
unoccupied heating or cooling, and occupied heating or cooling.  The modes of operation will 
allow the system to have a setback when it is not occupied, but will still meet the minimum 
required ventilation air for the VAV systems.  The VAV systems in the building do have an 
economizer to control the outdoor air damper to allow for more than the required outdoor air 
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from Section 6 based on the outdoor air temperature.  The building automation system used for 
the building is a BACNet communication protocol linked between the workstations and the 
servers on the network. 

Section 5.5- Airstream Surfaces 

All airstream surfaces for rectangular ducts and equipment are made of sheet metal and use 
metal fasteners to resist mold growth and erosion.  The flexible ducts specified in the 
specifications are to be in accordance with the UL-181 test method. 

Section 5.6- Outdoor Air Intakes 

All the outdoor air intakes are at least the required minimum distance specified in Table 5-1 of 
ASHRAE 62.1-2007, even though the equipment is located on the roof.  The exhaust air exits the 
building through stacks with a velocity of 7186 fpm with an effective stack height of 69 feet 
corresponding to a wind speed of 15 mph, meeting the minimum distance requirements for 
intake locations on the roof.  The exhaust stacks do extend 26 feet above the roof, which would 
also meet the requirements as the intake is not located near the stacks on the roof plan. 

The use of rain hoods and bird screens are used on every outdoor air intake for the building air 
handling units.  The material for both is aluminum and the surface of the bird screen is vertical 
to prevent nesting and ½” by ½” mesh to prevent intrusion. 
Table 1- Minimum Distances between Outdoor Air Intake and Exhaust Air
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Section 5.7- Local Capture of Contaminants 

Fume hoods and self-supporting snorkels are used in the laboratory and chemical storage spaces 
in order to directly exhaust the contaminated air using ducts with exhaust fans located on the 
roof of the building. 

Section 5.8- Combustion Air

The Science and Technology Building uses the campus generated steam to generate the hot 
water through a plate and frame heat exchanger making there no need to have a boiler.  The 
natural gas emergency generator is located outside in a weatherproof enclosure.  With no 
combustion equipment located within the Science and Technology Building no further analysis 
was needed. 

Section 5.9- Particle Removal 

The AHU’s serving the Lab and storage spaces uses a MERV 14 for the final filter along with a 
MERV 7 pre-filter, and the AHU’s serving the classrooms and offices uses a MERV 7.  These all 
meet the required efficiency of at least a MERV 6, and all of the filters are located upstream of 
the cooling coils. 

Section 5.10- Dehumidification System 

The relative humidity is maintained at 50 % for summer conditions and at 35 % for winter 
conditions in the occupied spaces of the building, which is less than the limit of 65 % relative 
humidity.  For the laboratory spaces, the relative humidity is maintained year round at 50 % by 
using both dehumidification by the cooling coil and then passing the supply air through a 
humidifier to get the same conditions in the lab all the time.  The typical classrooms and offices 
are kept at a positive pressure as more air is supplied than exhausted from a space, while the labs 
and chemical storage rooms are kept at negative pressure to ensure no contaminates will 
infiltrate into adjacent rooms.  

Section 5.11- Drain Pans 

The use of galvanized steel drain pans with a slope of at minimum of 1/8” is used with the drain 
located at the lowest point of the drain pan.  The galvanized steel is used to prevent corrosion of 
the drain pan.  The location of the drain pans is under the cooling coils, beginning at the leading 
face and extending past to catch water droplets in the air, as through dehumidification 
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condensation will form, and drain pans are also located under all water-producing devices 
located in the mechanical room.  The drain pans are connected to the plumbing of the roof 
drains, for the HVAC modular units, and to floor drains inside the mechanical room of the 
building. 

Section 5.12- Finned-Tube Coils and Heat Exchangers 

All drain pans are compliant with Section 5.11 as described above, and are located below all 
condensate-producing heat exchangers.  In each of the modular units, access sections are 
provided on both sides of the cooling and heating coils, which are greater than 18 inches in 
width as specified in the equipment manufacture’s information.  

Section 5.13- Humidifiers and Water Spray Systems 

The use of a Humidifier is used to insure the designated humidity percentage is delivered to the 
Lab and Chemical Storage rooms.  The source of the steam used to humidify is potable domestic 
water from the campus steam system.  There are no obstructions within the absorption distance 
of 2.46 feet specified for each system. 

Section 5.14- Access for Inspection, Cleaning, and Maintenance 

Access sections are provided in the (5) modular air handling units, allowing access to all sections 
of the modular units including; cooling coils, heating coils, filters, humidifiers and fans.  Access 
panels were provided in walls and inaccessible ceilings in order to access the VAV boxes, 
dampers, valves, and other concealed equipment. 

Section 5.15- Building Envelope and Interior Surfaces 

The wall and roof construction consist of a vapor barrier in order to prevent liquid penetration 
into the building envelope, and the foundation also has specifications for a vapor barrier placed 
on top of gravel rock to keep the moisture from entering through the slab on grade.  The 
specifications also call for the proper insulation to be installed on pipes and ducts to prevent 
condensation from forming. 

Section 5.16- Buildings with Attached Parking Garages 

No parking structures are connected to the Science and Technology Building; therefore this 
section is not applicable. 
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Section 5.17- Air Classification and Recirculation 

The air classification for both the lecture classrooms and offices found on Table 6-1 is an air 
class 1, while for University/college laboratories have an air class 2.  The class 1 air can have 
recirculation, and in the case for this building is only used as recirculation air to the same spaces, 
but could go to any other air class.  The class 2 air may only be recirculated within a space used 
for the same purpose either class 2, 3, or 4.  The class 2 air is not recirculated as the University 
Labs require 100 % outdoor air in the Science and Technology Building. 

Section 5.18- Requirements for Buildings Containing ETS Areas and Non-ETS Areas 

The Grunenwald Science and Technology Center is a LEED certified building, therefore 
smoking is not allowed within 25 feet of the building.  The contaminate from smoking would be 
at a distance greater than that in Section 5.6.1, since all of the outdoor air intakes are located on 
the roof of the three story building. 

ASHRAE Standard 62.1- 2007 Section 6- Procedures: 

In Section 6, the prescriptive procedure for calculating the ventilation rate required based on 
“the space type/application, occupancy level, and floor area.”  The outline for the ventilation rate 
procedure allows the ventilation systems to be designed for the entire building.  The procedure 
also outlines other considerations and restrictions that must be factored in to any ventilation 
design.  

The entire mechanical ventilation system of Grunenwald Science and Technology Building was 
checked for compliance with Section 6 in this study.  The ventilation systems include (3) 100% 
outdoor air units, (2) variable air volume units, and (2) energy recovery wheels.  At the site 
outdoor air quality has been classified as acceptable in accordance to Section 4-1 of ASHRAE 
Standard 62.1- 2007.  Air-cleaning devices do not need to be provided for Ozone as the one-hour 
maximum average concentration does not exceed 0.160 ppm. 

The following calculations outlined come directly from ASHRAE Standard 62.1-Section 6, and 
are used to calculate the compliance of building ventilation systems with Section 6. 

Breathing Zone Outdoor Airflow (Vbz) 

Vbz= Rp * Pz + Ra * Az                                                                                                       (Equation 6-1) 
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where, 
Az= zone floor area: net occupiable floor area of the zone m2 (ft2) 
Pz= zone population: the largest number of people expected to occupy the zone during typical 

usage. 
Rp= outdoor air flow rate required per person as determined by Table 6-1 of ASHRAE Standard 

62.1 
Ra= outdoor air flow rate required per unit area as determined by Table 6-1 of ASHRAE 

Standard 62.1 

Zone Air Distribution Effectiveness 

The Zone Air Distribution Effectiveness (Ez) was determined by using Table 6-2, and the Ez was 
found to be 1.0 for the building.  (Ez=1.0) 

Zone Outdoor Air Flow 

Voz= Vbz/Ez                                                                                                                       (Equation 6-2) 

100 % Outdoor Air Systems 

Vot=∑all zone Voz                                                                                                                 (Equation 6-4) 

Primary Outdoor Air Fraction 

Zp=Voz/Vpz                                                                                                                       (Equation 6-5) 

where, 
Vpz= zone primary air flow, including outdoor air and recirculated air 

Uncorrected Outdoor Air Intake 

Vou=D∑all zones(Rp*Pz)+∑all zones(Ra*Az)                                                                             (Equation 6-6) 

Occupant Diversity 

D=Ps/(∑all zones Pz)                                                                                                            (Equation 6-7) 

where, Ps= total population in the area served by the system 
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Standard 62.1 Compliance Check 

All (5) systems were analyzed with the results for each of the systems contained within Appendix 
A and Appendix B.  The calculations were completed using the ASHRAE Standard 62.1 User 
Manual, which includes a Microsoft Excel based spreadsheet.  The spreadsheet has inputs such 
as; type of space, assumed population, and square footage of the room.  For the purpose of this 
study all spaces were analyzed for the (3) 100 % outdoor air units.  The ventilation rate was 
found to always meet the minimum requirement of outdoor air provided to each space except 
for two spaces which are labeled as the critical spaces for the analysis of AHU-1, 2, 5.  The two 
spaces that do not comply with Section 6 are a Clean Room and Cold Room as they do not 
receive the minimum ventilation rate. 
The VAV systems were analyzed using the same process as the 100 % outdoor air units, and all 
spaces in the VAV system comply with the minimum ventilation rates stated in Section 6 of 
ASHRAE Standard 62.1- 2007.  The ventilation system efficiency (Ev) can be found on in the 
spreadsheet highlighted in blue for the VAV system.  The VAV systems as designed is greater 
than the CFM required of outdoor air when the calculation requires 11,500 CFM, therefore it 
complies with Section 6. 

ASHRAE Standard 62.1- 2007 Conclusion:

The Science and Technology Building is nearly 100 % compliant with both Sections 5 and 6 of 
ASHRAE Standard 62.1-2007.  The building meets all requirements set forth by Section 5, but 
has two small rooms that do not meet the required ventilation rate for the space.  Each of these 
spaces requires 60 CFM of outdoor air, while only receiving 50 CFM outdoor air.  This may be 
the case do to the interior loads of those spaces controlling the needed CFM and the difference 
between 60 and 50 not being to great would not be noticed within those spaces as they are not 
occupied continuously throughout the day.  The building does supply a greater percentage of 
outdoor air than is required through the ventilation rate procedure.  By complying with 
ASHRAE Standard 62.1, the designers have supplied the students and faculty with an acceptable 
indoor air quality that provides a healthy learning and research environment in the Science and 
Technology Building. 
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ASHRAE Standard 90.1- 2007 Section 5- Building Envelope:

Section 5.1.4- Climate 

The Science and Technology Building in Clarion, PA is located within Climate Zone 5A 
according to the following figure obtained from Appendix B of the ASHRAE Standards.  The 
exact location of Clarion, PA is represented by the red star on Figure 1. 

Figure 1- Minimum R Value Map United States Climate Zones 

Section 5.4- Mandatory Compliance 

All fenestrations and door frames are sealed, calked, or gasketed to prevent infiltration of 
outdoor air into the conditioned spaces.  The utility openings through the exterior walls and the 
roof are also sealed in accordance with ASHRAE 90.1.  The vestibules used in the Science and 
Technology Building are a depth of 12’-3” in compliance with the minimum requirement of a 
depth of 7 feet, this is so that the opening of the interior and exterior doors at the same time is 
not required to enter/exit the building.   
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Section 5.5- Prescriptive Building Envelope Method 

This method requires that the vertical fenestration is not to exceed 40 % of the gross wall area, 
and for the Science and Technology Building the window to gross wall area is 34 % complying 
with ASHRAE Standard 90.1.  The Science and Technology Building does not contain any 
skylight fenestrations, therefore it is in accordance with ASHRAE Standard 90.1 that states the 
skylight fenestrations must be less than 5 % of the the gross roof area.  The compliance check for 
the building envelope is contained in Table 3.  The ASHRAE requirements for the U values are 
from Table 5.5-5 from ASHRAE Standard 90.1-2007. 

Table 2- Building Envelope Compliance Check 

Elements ASHRAE Assembly 
Max U-value 

Designed Assembly 
Max U-value 

Compliance

Roofs 0.048 0.044 Achieved 
Walls 0.104 0.056 Achieved 

Floors/Slabs 
Unheated Slab on 

grade 
No Insulation 

Required 
Not Required Achieved 

Elevated Slabs 0.087 0.76 Not Achieved 
Windows 
Curtain Wall Metal 

Framing 
0.50 0.40 Achieved 

Metal Framing (All 
Othet) 

0.55 0.40 Achieved 

The Science and Technology Building complies with nearly all of Section 5 in ASHRAE 
Standard 90.1.  The building envelope check showed that the elevated slabs to do not meet the 
required U-value for the assembly.  The elevated slabs do not comply because the spaces above 
and below the floor slabs is to be conditioned to similar design conditions.  The floors used 
between levels are 4” thick concrete slabs.  The wall construction used to obtain a design U-value 
was 4” face brick, 1” air space, and 2” rigid insulation, while the roof construction is a roof 
membrane, ½” sheathing, and 4” rigid insulation.  The SHGC for the curtain wall and metal 
framed windows analyzed above was found to be compliant as both had SHGC values less than 
0.40. 
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ASHRAE Standard 90.1- 2007 Sect. 6-Heating, Ventilating, & Air Conditioning: 

Section 6.3- Simplified Approach Option for HVAC Systems 

The simplified approach cannot be used for the Science and Technology Building has a square 
footage of 108,000 which exceeds 25,000 square feet maximum.  The building has three floors 
exceeding the limit of 2 stories or fewer for this approach to be used. 

Section 6.4- Mandatory Provisions 

All the equipment that is used must meet the minimum standards and efficiencies at operating 
conditions.  This equipment must also be labeled by the manufacturer that it does meet 
Standard 90.1.  The Science and Technology Building uses automatic setback controls through 
the building automation system to automatically adjust the set point when the building is in 
unoccupied mode.  This occurs in this building during the overnight hours and none of the 
zones are scheduled to be occupied for 24 hours.  All AHU’s use optimized start up controls to 
bring the temperature to the set point prior to the scheduled occupancy in the particular zones.   

Section 6.5- Prescriptive Path 

The use of an air economizer in the Science and Technology Building is done for the (2) VAV 
AHU’s as required for Climate Zone 5A for cooling loads greater than 135,000 BTU/h.  The 
economizer makes use of dampers that control the exhaust air from these spaces and the 
outdoor air required to meet the cooling load CFM.  The economizer operates with a high limit 
shut off dependent on fixed outdoor air temperature, which is in compliance for climate zone 
5A according to Table 6.5.1.1.3B. 

The requirements for fan power limitations of HVAC equipment with horsepower greater than 
5 have to comply with those outlined in Table 6.5.3.1.1A.  The fans were compared to the 
ASHRAE Standards of Section 6 in Table 3 to see if compliance was achieved.  The exhaust fans 
EF-1 to EF-4 are exempt from this requirement as they are the exhaust from fume hoods, which 
is can explain the non-compliance with fan power limitation.  There were three other fans that 
did not comply with Table 6.5.3.1.1A, and they were the supply fans for the AHU-1, AHU-2, and 
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AHU-5.  These are the 100 % outdoor air units which do contain VFD motors to control the 
supply fans.  All other fans have been calculated to satisfy Standard 90.1 Section 6.5.3.    

Table 3- Fan Power Limitation Compliance Check 

Fan Tag Flow Rate (CFM) ASHRAE Hp Actual Hp Compliance
EF-1 38000 57 60 Not Achieved
EF-2 38000 57 60 Not Achieved
EF-3 38000 57 60 Not Achieved
EF-4 38000 57 60 Not Achieved
RAF-3 22000 33 25 Achieved
RAF-4 19400 29.1 25 Achieved
EF-5 4500 6.75 3 Achieved
EF-6 2895 4.3 3/4 Achieved
EF-7 1750 2.6 1/6 Achieved
EF-8 1000 1.5 1/8 Achieved
EF-9 1000 1.5 1/8 Achieved
EF-10 2100 3.2 2 Achieved
EF-11 750 1.13 1/4 Achieved
AHU-1 40890 61.3 75 Not Achieved
AHU-2 41735 62.6 75 Not Achieved
AHU-3 27500 41.25 25 Achieved
AHU-4 24000 36 25 Achieved
AHU-5 22450 33.7 40 Not Achieved
ERU-1 Supply 13000 19.5 10 Achieved
ERU-1 Exhaust 14050 21.1 15 Achieved
ERU-2 Supply 4553 6.8 3 Achieved
ERU-2 Exhaust 4891 7.3 5 Achieved

The service water heaters do not need to use a heat recovery method as the building is not 
scheduled to be in operation for 24 hours.  The Science and Technology building does contain a 
fume hood system that exhausts more than 15,000 CFM.  To comply with ASHRAE Standard 
90.1, the exhaust from the fume hoods is used in a heat recovery system to precondition the 
outdoor air for the 100 % outdoor air systems.  The energy recovery for buildings requiring 
5,000 CFM and at least 70 % outdoor air, is also fulfilled by the use of the exhaust air being used 
for heat recovery. 
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Section 6.8- Minimum Equipment Efficiency Tables 

In this section, the compliance of the centrifugal chillers and cooling towers was analyzed for 
compliance with Standard 90.1.  Both of the centrifugal chillers used in the Science and 
Technology Building meet the minimum equipment efficiency in ASHRAE Standard 90.1 
Section 6.8.  The cooling towers used in the Science and Technology Building uses two axial fan 
cooling towers, which comply with the ASHRAE Table 6.8.1G. 

Table 4- Centrifugal Chiller Compliance Check 

Label Capacity 
(Tons) 

Condensor Flow 
Rate 

Temp Leaving 
Chilled Water 

Temp Ent. 
Cond 

ASHRAE 
COP 

Chiller 
COP 

Compliance

CH-1 250 3 gpm/ton 48 85 5.89 6.1 Achieved
CH-2 250 3 gpm/ton 44 85 5.55 6.1 Achieved

Table 5- Cooling Tower Compliance Check 

Label Capacity EWT (F) ASHRAE
gpm/hp 

Equipment
gpm/hp 

Compliance

CT-1A and 
CT-1B 

2.4 gpm/ton, 15 
hp 

95 38.2 50 Achieved

ASHRAE Standard 90.1- 2007 Section 7- Service Water Heating: 

Domestic hot water is supplied in the Science and Technology Building through a variety of 
electrical water heaters.  The types of water heaters include electric vertical storage heaters and 
electric instant heaters.  The following Table 6 lists the various types of water heaters, and was 
used in the analysis of each heater to compliance with Section 7.  The ASHRAE requirements 
were obtained from equations found for electric water heaters based on volume ratings found on 
Table 7.8 of ASHRAE Standard 90.1. 
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Table 6- Electric Water Heater Compliance Check 

Symbol Fuel Input (kW) Storage 
Capacity 

ASHRAE 
Requirement. 

Compliance

EWH-1 Electric 90 250 573.4 Achieved
EWH-2 Electric 4.5 30 .89 Achieved
EWH-3 Electric 4.5 30 .89 Achieved
EWH-4 Electric 24 0 20 Achieved
EWH-5 Electric 126 0 20 Achieved

All of the electric water heaters were designed to meet the ASHRAE requirements as follows; 
EWH-1, EWH-4 and EWH-5 will according to the specifications need to be selected based on 
whether the equipment can achieve compliance with Standard 90.1 and both EWH-1 and EWH-
2 are to be greater than 92 % efficient as stated in the plumbing specifications.  Therefore, the 
water heaters selected for the Grunenwald Science and Technology Building will be compliant 
with Standard 90.1 

ASHRAE Standard 90.1- 2007 Section 8- Power:

The requirements of Section 8 that must be followed to achieve compliance are maximum 
voltage drops for the feeders and branch circuits.  For the feeders the maximum allowed is a 2% 
voltage drop and for branch circuits the maximum voltage drop is 3%.  Stated in the 
specifications, the maximum design voltage drops have to comply with ASHRAE Standard 90.1, 
which implies that the building will comply with Section 8. 

ASHRAE Standard 90.1- 2007 Section 9- Lighting:

Section 9.4- Mandatory Provisions 

The use of automatic shut offs for the lighting systems is used in all labs, classrooms, and offices.  
The lighting is controlled by motion sensors which shut off the lights in the particular space 
when no motion has been detected within 10 minutes, which is less than the maximum time for 
shut off to occur of 30 minutes.  The interior lighting is controlled by photoelectric sensors, 
which will automatically dim the lights in that space based on the natural daylight to a space.  
The exterior lights are controlled by a time-of-day operated control to turn the lights on or off at 
programmed times.  The exit signs within the building are LEDs specified to use less than the 
maximum required value per face of 5 watts. 
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Section 9.5- Building Area Compliance Path  

The method takes the building type and sets a requirement of watts per square footage that must 
be achieved for compliance with Standard 90.1.  Table 7 outlines the calculated value versus the 
ASHRAE requirement to show whether the building complies with Section 9. 

Table 7- Lighting Density Compliance Check 

Building Type ASHRAE Required As Designed Compliance
Science and 
Technology 

Building 

School/University 1.2 W/sf 0.87 W/sf Achieved

ASHRAE Standard 90.1- 2007- Conclusion:

The prescriptive performance evaluation method was used to determine whether the Science 
and Technology Building complied with Standard 90.1.  In the areas that were evaluated, the 
building was found to comply with nearly all of the requirements set forth.  When the 
requirement was reached, the design of the building lead to higher efficiencies than required 
being meet, as the Science and Technology Building has been designed to achieve a LEED Silver 
rating.  The areas that did not meet ASHRAE Standard 90.1 where found to be in the two 
following system types, the 100 % outdoor air AHU’s and the pumps used in the HVAC 
equipment.  The reason that these may not have met the Standard is the use of variable 
frequency drives on the supply fans and the pump motors to have a better efficiency at part load.  
Other than these two specific components the Science and Technology Building was found to 
meet the minimum requirements of ASHRAE Standard 90.1.   
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Appendix B- ASHRAE Standard 62.1 Section 6 Calculations- VAV AHU’s 3 & 4
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