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EXECUTIVE SUMMARY	
	
	
Technical Report 1 documents the compliance of Pharm Corp. with respect to ASHRAE 
62.1-2010 Ventilation for Acceptable Indoor Air Quality and ASHRAE 90.1-2010 Energy 
Standard for Buildings Expect Low-Rise Residential Buildings. The primary use of this 
building is serving as the headquarters for Pharm Corp, providing office and conference 
space for employees.  
 
The first part of this report discusses ASHRAE 62.1 Section 5 and Section 6. Section 5 
discusses systems and equipment that are used within the building, how the systems are 
controlled, varying HVAC equipment as a function of internal loads, and removal of 
contaminants within the building. It also comments on restrictions of thermal envelope U-
values that may be used. 
 
Section 6 discusses ventilation breathing zone procedures, ensuring that each zone is 
receiving at least the minimal required outdoor air. Appendix B, found at the end of this 
report, visually shows the breathing zone air flows that were calculated per zone. Pharm 
Corp. is in compliance with Section 6, maintaining the minimal outdoor air intake to be 
greater than the maximum exhaust air.   
 
Most cases per ASHRAE were exceeded by more than the minimal amount, due to the 
required installation of state-of-the-art energy efficient equipment and lighting. These are 
seen in ASHRAE 90.1. Although this building is not LEED certified, much of the equipment 
installed and design energy use succeeds to comply to LEED.  
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BUILDING OVERVIEW	
	
	
Pharm corporation is a new 4-story, 150,000 square foot office building with an attached 
multi-level parking garage. The building includes a 4-story atrium that contains a grand 
staircase connecting all levels. An atrium is open to the third floor dining area but is 
separated from the remainder of the building by sprinkler protected glass walls or by 
ceiling recessed smoke shutters. 
 
The 1st level will house the main lobby space with associated security desk, conference 
and interview rooms, showers, facilities areas including loading dock, storage, back-of-
house services, MEP equipment space and an auditorium.  Approximately one-half of the 
1st level will be office space. 
 
The 2nd and 4th floors will consist largely of closed offices, with some open office space, 
conference rooms, collaborative spaces and support spaces such as mail/copy rooms, 
pantries and storage areas.  There will be a conference area on the 4th floor.  
 
The third floor will house a kitchen and dining / servery area to serve 300 people. During 
Town Hall events, generally four times a year, an estimated 700 people will gather in this 
area. Approximately one half of the floor will be dedicated to additional office space. 
 
Roof Terraces will be created around the new building for occupant use and events. 
The building will be connected to a 475-car open parking structure that will be topped with 
a green roof.  The green roof will be utilized as an event space.  
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MECHANICAL OVERVIEW	
	
 
There are two mechanical rooms per floor located in the core connecting the East and 
West wing. The airside mechanical system shall be a water-cooled, indoor, vertical self-
contained, VAV air conditioning unit. The units serving general office space are designed 
to have capacities of 54-tons. Cooling allowances for this building are 350 square feet per 
ton of cooling capacity. The dining and kitchen units have increased capacity of 76-tons 
each. All air-handling units have remote return fans affiliated with them.  
 
With the mechanical room being placed on the perimeter, air-side economizer and 
enthalpy-based temperature reset is utilized when ambient temperatures permit. The 
chosen air-side economizer for the 54-ton units can withstand 22,000 CFM with a 
minimum outdoor air damper setting of 4,400 CFM. Larger air-conditioning units for the 
kitchen and dining have larger economizers, designed for 25,000 CFM and minimum 5,000 
CFM of outdoor air.  
 
Cooling tower on site are two, 270-ton closed circuit towers that have 10” condenser 
water lines routed to three 810 GPM condenser pumps. The condenser water shall contain 
40% propylene glycol for freeze protection.  
 
Four smoke control exhaust fans are placed on the roof for the worst-case scenario of a 
fire within the atrium. To make up for the exhausted air in the case of a fire, emergency 
powered make-up fans provide the required air to the atrium via the ceiling within the first 
floor elevator lobby.  
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ASHRAE STANDARD 62.1	
	
SECTION 5: SYSTEMS AND EQUIPMENT  
 
5.1 Ventilation Air Distribution 
 
Shown in Section 6: Procedures, the minimum ventilation requirements are explained with 
their respected equations and processes. Appendix B shows all of the spaces within the 
building and their outdoor air intake requirements. All of the spaces satisfy the ventilation 
air required for each zone.  
 
All spaces are ceiling supply and ceiling return, for both heating and cooling seasons. 
System effectiveness is 0.8, so that requires more air to be supplied to the space due to its 
air distribution configuration. To supplement the heating for perimeter zones with curtain 
wall glazing systems, perimeter electric baseboard heaters are installed to offset the 
heating load that the VAV box would have to satisfy.  
 
A ceiling plenum is used to return all of the designed air back to the unit to either run 
through the economizer or to be expelled from the building. Transfer ducts with fire 
dampers are used to move the air through the full-height, 2-hour fire rated walls.  
 
Figure 1 below shows the architectural linear diffusers placed in the atrium space. A 
continuous slot was designed to make the ventilation system integrate into the space.  

 
 
 

Figure 1. Continuous linear diffusers placed along ceiling line in atrium.  
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5.2 Exhaust Duct Location 
 
In order to remove contaminated air from occupied spaces, all of the ducts are kept at a 
negative pressure so contaminants are not recirculated back into the space. Due to the 
full-height interior walls in the bathrooms, there are individual exhaust grilles in each water 
closet stall. Transfer ducts allow conditioned air to enter the bathroom to keep it thermally 
comfortable, which can occur from the negative pressure within the bathroom cores.   
 
5.3 Ventilation System Controls 
 
The base building HVAC equipment is to be controlled and monitored by a direct digital 
control (DDC) system. Controls can be adjusted by the internet and send out remote 
notifications and alarms via text message, email and phone calls. Variable Frequency Drives 
(VFD) have full DDC controls with BMS interface for the water-cooled DX units.  
 
As per the heating system, the building automation system (BAS) will control the overhead 
heating system served by VAV terminals in spaces that also have electric heat. The transfer 
air system is tied into the BAS in the IDF closers, main MDF room, main switchgear room 
and at electrical closets to maintain spaces below design temperature. The exhaust 
transfer air is transported into the ceiling plenum.  
 
Pressurization control in the building is done by having the return fan and relief damper 
track the supply fan and outside air damper. The dampers shall also operate to allow for 
demand control ventilation. Carbon dioxide sensorsmodulate the outside air dampers.  
 
With the mechanical rooms being located on the perimeter of the building, air-side 
economizers and enthalpy-based temperature reset shall be used when ambient 
temperatures allow for it.  
 
5.4 Airstream Surfaces 
 
The airstream surfaces are coated with an antimicrobial compound, and tested by the 
NRTL and registered by the EPA for use in HVAC systems. The coating must have a 
minimum hardness of 2H, in accordance to ASTM C 1338. To have resistance to erosion, 
all ducts are also in accordance to UL-181 class 1. The ducts for this building are not 
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required to have antimicrobial coating if the duct contains lining treated with antimicrobial 
coating.  
 
5.5 Outdoor Air Intakes 
 
The outdoor air intakes shall be located at the distance specified within Figure 2, which 
illustrates Table 5-1 from ASHRAE 62.1-2007. 

 
 
 
 
 
 
 
 
 
 

 

Figure 2. Table 5-1 from ASHRAE 62.1-2007 indicating minimum distance for air intakes.    

Table 1. Air intake compliance for Pharm Corp.    
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As shown in Table 1 above, all equipment is compliant with their intake louvers from 
respected objects with the exception of RTU-5-1. There is a differential of 1.4 feet from 
the intake to the centrifugal upblast fan that serves the kitchen. There are 24” discharge 
extensions attached to the end of the fan, and with the discharge fan being in the opposite 
direction than the outdoor intake for RTU-5-1, the compliance with ASHRAE 62.1-2007 
Table 5-1 is furthermore satisfied.  
 
5.6 Load Capture of Contaminants 
 
All mechanical rooms have exhaust fans within them to capture and remove any 
contaminants. Exhaust fans are ducted to the return air plenum that is also connected to 
the air handling units, and expelled out of the building.  
 
5.7 Combustion Air 
 
This requirement is not used within this building. Any air that has to be removed due to 
contaminants is satisfied by Section 5.6 above, for non-combustion equipment.  
 
5.8 Particulate Matter Removal 
 
All filters within the mechanical system are MERV 8, which is greater than the minimum 
MERV 6 that has to be satisfied. Filters are specified to be upstream of the coils. 
 
5.9 Dehumidification Systems 
 
Interior spaces, as shown in Table 2 indicate the 
Basis of Design all of the spaces provide space a 
relative humidity of 50% in the summer, and 
unindicated for the winter.  
 
The mechanical systems meet the requirement to 
have a greater amount of minimal outdoor air 
versus the maximum amount of exhaust that the 
system provides. These compliances can be 
visually seen on the next page, in Table 3.  
 

Table 2. Indoor design conditions chosen.     
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5.10 Drain Pans 
 
Drain pans are to be installed and routed to the nearest floor drain. They are to be 
constructed with stainless steel. Outlets for the drains are sufficient enough to avoid 
overflow under all normal conditions. Drain pan sizes are not specified within the drawings, 
but are to be specified by manufacturer.  
 
5.11 Finned-Tube Coils and Heat Exchangers 
 
For a cooling coil, a drain pan is to be placed beneath it with a condensate drain pump for 
the removal of condensate. They are to be placed on a house-keeping pad. The pitch for 
the piping is to be ¼” per foot of piping, with a minimum slope of 1/8” in tight spaces. 
They are to be installed just as drain pans in section 5.10.  
 
5.12 Humidifiers and Water Spray Systems 
 
There are no humidifiers within this building due to the design criteria of not controlling 
humidity. Humidity will be from the design conditions for the space. The air side 
economizer can assist with humidity conditions in the space.  
 
5.13 Access for Inspection, Cleaning and Maintenance 
 
Equipment was placed to give adequate working clearance space, specified from the 
manufacturer. Working clearances were identified on the equipment cut sheets. All 
equipment must be installed with the maximum possible headroom unless specific 
mounting heights are not indicated. Working clearances may overlap as long as there are 
no obstructions. Within the mechanical room, all pipes and ducts mounted in the air must 
be above 6’-0” for headroom clearance.  

Table 3. Compliance with maintaining positive pressure.     
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Terminal boxes are to be installed so they are clear of lights for easy access to the box as 
well as the bottom access door for coil cleaning. For easy maintenance, the manufacturer 
must provide either a left or right side control as per field requirements. There must also 
be an access door installed downstream of each terminal unit.  
 
5.14 Building Envelope and Interior Surfaces 
 
All building envelope elements, including 
the roof, walls, foundations and others, 
are specified to have waterproofing, like 
an air barrier in Figure 3 to the right. Any 
points where a connection takes place, 
either curtain wall panels, stone cladding 
or metal panels, there must be a sealant 
and backer rod to prevent water from 
entering.  
 
In areas that contain a green roof, there 
must be root barriers to separate the 
vegetation from the roofing structure, 
along with hot fluid applied waterproofing 
on top of the terrace slab. A detail of the 
green roof terrace can be visualized in 
Figure 4.  

Figure 3. Foundation wall assembly showing proper 
barriers and sealants.   

Figure 4. Hot fluid applied waterproofing for roof 
terrace assemblies.   
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5.15 Buildings with Attached Parking Garages 
With an attached parking garage present, a vestibule was designed connecting the garage 
to the building to provide an airlock between the two buildings. Figure 5 below shows the 
vestibule. An air curtain system is installed to prevent contaminated air from the garage to 
enter the building.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.16 Air Classification and Recirculation 
 
Within Pharm Corp., most spaces are classified as Class 1 air, with several spaces such as 
the restrooms being classified as Class 2 air. Zones that are classified as Class 2 are kept  
as a slightly less pressure than the Class 1 areas to transfer the air into those spaces. Class 
2 zones are then exhausted to maintain their lesser pressure.  
 

Figure 5. Floor plans identifying the CUH that is placed in the vestibule between the parking garage 
and the main building.   
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The bathrooms exhaust more air than what is being supplied to maintain this pressurization 
and to draw Class 1 air into the space. Section 5.2 Exhaust Duct Locations specifies the 
negative pressure needed for Class 2 zones.  
 
The commercial kitchen that is located on Level 3 is classified as Class 4 air. Class 4 air is 
defined by ASHRAE 62.1-2007 as “Air with highly objectionable fumes or with potential 
dangerous particles…”. To exhaust this air, three centrifugal upblast exhaust fans for the 
kitchen are located on the roof. There are 24” duct extensions on the end of each fan to 
discharge the exhaust high enough into the atmosphere to ensure no short-cycling with 
outdoor air intakes.  
 
5.17 Requirements for Buildings Containing ETS Areas and ETS-Free Areas 
 
This building is smoke-free, with no spaces being ETS-areas. Therefore, all spaces are 
classified as ETS-free areas and maintain a positive pressure to ensure no entrainment of 
smoke.  
	
SECTION 6: PROCEDURES  
 
6.1 General 
 
The outdoor air requirements for Pharm Corp. are deemed acceptable based on proper 
ventilation rate procedures and exhaust ventilation. No natural ventilation strategies were 
used within Pharm Corp.  
 
6.2 Ventilation Rate Procedure 
 
The outdoor air treatment for the spaces are met except for a few classifications of 
spaces. These spaces fall under the exception of 6.2.1 Outdoor Air Treatment, and these 
spaces are janitor’s closets and storage rooms.  
 
The breathing zone air flow required for each space is from Table 6-1, shown in the 
Appendix B. The equation for this is shown below: 
 
     !"# = %& ∙ () + %+ ∙ ,)           (1) 
where: 
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 VBZ: amount of outdoor air needed   [CFM] 
 Rp: outdoor air rate per person required  [CFM/person] 
 Ra: outdoor air rate per unit area    [CFM/ft2] 
 Az : net area of the zone     [ft2]   
 
The values for Rp and Ra can be found on Table 6-1, in the Appendix A, which are 
dependent on zone classification. The primary use of equation (1) above is to account for 
the people-related and area-related sources in the zone. The zone air distribution 
effectiveness (Ez) affects the amount of total design zone outdoor air that must be 
supplied to the zone. Table 6-2 from ASHRAE 62.1-2007, which can be found in the 
Appendix A, gives the values for distribution effectiveness for different configurations.  
 
The new design zone outdoor air would be: 
 

    !-# = !"#//#	           (2) 
where: 
 VOZ: new design total outdoor air based on effectiveness  [CFM] 
 VBZ: original design outdoor air to the space    [CFM] 
 Ez: air distribution effectiveness      [ - ] 
 
For Pharm Corp., the distribution configuration is ceiling supply, ceiling return, with EZ=0.8, 
with a few spaces being 1.0, which are only ceiling supply.  
 
System Ventilation Efficiency (Ev) determines the efficiency of ventilation to the zone. A 
primary outdoor air fraction (Zp) is needed to determine the efficiency, which can be seen 
below:  
 
      1& = !-#/!2#           (3) 
where: 
 Zp: outdoor air fraction      [ % ] 
 Voz: design outdoor air based on effectiveness   [CFM] 
 Vpz: zone primary air flow      [CFM] 
 
Table 6-3, from ASHRAE 62.1-2007, which can also be found in Appendix A, shows the 
different system efficiencies from the outdoor air fraction. All of the AHUs in the building 
have a system ventilation efficiency (Ev) of 0.9, with the maximum outdoor air fraction 
being ≤ 0.25.  
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6.3 Indoor Air Quality (IAQ) Procedures 
 
The Ventilation Rate Procedure requires either an outdoor air design or an IAQ design 
performance for indoor air contaminants. Pharm Corp. selected the outdoor air design 
procedure, so IAQ was not the design guidelines.  
 
6.4 Design Documentation Procedures 
 
All design documentation is recorded within the basis of design submitted by the MEP 
Engineer. These design criteria are room conditions, lighting densities, light and equipment 
heat rejection, building envelope performance U-values, and occupancy density.  
 
Acoustically, the design documentation is that the tenant office areas are to not exceed 
NC-40 everywhere in the building expect rooms located adjacent to the mechanical 
rooms. Those designated rooms are to be NC-45.  
 
6.5 Exhaust Ventilation  
 
Exhaust airflow is in accordance with Table 6-4, shown in Appendix A. For the public water 
closets, the lower ventilation rate, 50 CFM/unit, is used due to it being a continuously used 
toilet during normal office hours. Transfer ducts are to provide make-up air into the water 
closets.  
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ASHRAE STANDARD 90.1	
 

SECTION 5: BUILDING ENVELOPE  
 
5.1 General  
 
Delaware falls in the 4A climate zone, indicating it is a warm, moist area. This location has 
an average annual high of 64.1oF, an annual low of 45.8oF, with up to 43 inches of rain and 
19 inches of snow per year. These temperature ranges show the economizer will be used 
a high percentage of the time.  
 

 
 
 
5.2 Compliance Path  
 
The vertical fenestration, according to ASHRAE 90.1, states that it will not exceed 40% of 
the gross wall area for each conditioned space. Shown in Table 4, on the next page, are 
the walls per each side of the building with their fenestrations. The North façade does not 
abide to the 40% rule, exceeding it by 24%. The heat gain due to the North façade is going 

Figure 6. Climate zone division provided from ASHRAE 90.1-2007   
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to be less than any other façade, making it feasible to have a larger window-to-wall ratio 
without many ramifications.  
 

 
5.4 Mandatory Provisions  
 
All fenestrations that require insulation are compliant to section 5.4.1 insulation. The curtain 
wall glazing system is constructed with 90% argon fill for window thermal insulation. 
Spandrel ribbon windows are thermally broken head and sill tracks with 90% argon fill. 
Windows, doors and metal wall panels are all properly sealed in accordance to Air Leakage 
5.4.3. A vestibule is used in the connection between the garage and office building to 
protect the conditioned space from the exterior conditions.  
 
5.5 Prescriptive Building Envelope Option  
 
Table 5 below identifies if each category meets the ASHRAE 90.1-2010 Section 5.5 
maximum prescribed U-values. All construction categories are in compliance with section 
5.5. The metal panels are significantly less than the prescribed U-value, resulting in higher 
thermal performance.  
 

 
 
 
 

Table 4. Wall fenestration ratio per façade.    

Table 5. Building envelope U-values.    
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SECTION 6: HEATING, VENTILATING AND AIR CONDITIONING  
 
All equipment selected have efficiencies that meet ASHRAE 90.1-2010 Tables 6.8.1A 
through 6.8.1H. With being in climate zone 4A, there is no requirement for an economizer. 
However, Pharm Corp. utilizes an air side economizer when the ambient temperature 
permits. In accordance to Table 6.5.1.1.3A High-Limit Shutoff Control Options for Air 
Economizers in ASHRAE 90.1-2010, there is no differential dry bulb controls. There are 
enthalpy-based controls, which is permitted for this climate zone. If the outdoor air 
temperature is greater than the return air temperature, the economizer is to shut off.  
 
Fan system selections meet the power limitation, which is met with the equation: 
 
     ℎ9 ≤ :;<= ∙ 0.0015          (3) 
where: 
 hp: maximum combined motor nameplate horsepower 
 CFMs: maximum design supply air rate to conditioned space 
 
Table 6 shows all the fans used in the building 
with their compliances to the HP limit.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 6. Fan horsepower compliance.    
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SECTION 7: SERVICE WATER HEATING  
 
The commercial gas water heater exceeds the minimum performance required from 
Table 7.8 Performance Requirements for Water Heating Equipment. The gas water heater 
serves the kitchen on the third floor. Individual electric water heaters are placed on each 
floor in the mechanical rooms serving the conference rooms and pantry.  
 
SECTION 8: POWER  
 
The power basis of design follows ASHRAE 90.1 for voltage drop requirements being less 
than 2% and the branch circuits voltage drop of 3%. Specific values for the calculated 
voltage drops are not included in the drawings received.  
 

SECTION 9: LIGHTING  
 
State-of-the-art energy efficient lighting system shall be utilized in all cases. Vacancy or 
occupancy sensors are placed in closed offices, conference rooms, storage rooms and 
lavatories. All lighting are within ASHRAE 90.1 and LEED requirements, based on 
application within the building. Table 9.6.1 Lighting Power Densities Using the Space-by-
Space Method are the required values for ASHRAE 90.1. Due to there being multiple 
different space types, this method was chosen to adjust lighting power densities 
throughout the building. This table can also be found in Appendix A. All wiring is sized in 
accordance to the National Electric Code.  
 

SECTION 10: OTHER EQUIPMENT  
 
All motors that are used follow the requirements given by Energy Policy Act of 1992, 
which can be seen in Table 10.8 from ASHRAE 90.1-2007. The air handling units contain the 
largest motors in the building, being 25 HP at 1544 RPM. The efficiency is premium, as 
selected by Daikin McQuay. 
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APPENDIX A	
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APPENDIX B	
 
Ventilation rate tables conducted for ASHRAE 62.1-2007 Section 6.  
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