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Executive Summary

The purpose of this report is to determine if new building on Nassau Community College’s
campus are incompliance with both ASHRAE Standard 62.1-2007 and Standard 90.1-2007. The
Life Sciences Building is a new 72,400 square foot laboratory building that will house both the
chemistry department as well as the upcoming nursing department. The building will be

comprised of general lecture halls, computer labs, organic and inorganic chemistry laboratories
and office spaces for the faculty.

An analysis of ASHRAE Standard 62.1-2007, Ventilation for Acceptable Indoor Air Quality, was
the first standard to be evaluated. The purpose of this standard is to specify minimum
ventilation rates and other means to provide acceptable indoor air quality for the building’s
occupants. Two of the standard’s section were selected, Section 5 and Section 6. These two
were selected because they are directly related to the design and specifications of the building
rather than the outdoor air, operation and maintenance or construction, which may be out of
the designer’s control. Section 5 incorporates requirements in the building mechanical
components that control indoor air quality such as outdoor intake requirements, particulate
filtration and combustion air. All requirements under Section 5 were checked against the Life
Sciences Building and were determined to be compliant. Section 6 diagrams a procedure in
order to calculate the minimum ventilation air that is required for acceptable indoor air quality.
All air handlers in the Life Sciences Building were selected or analysis for a compliance check.

ASHRAE Standard 90.1-2007, Energy Standard for Buildings Except Low-Rise Residential
Buildings, was the second analysis in this report. The purpose of this standard is to provide
minimum equipment efficiencies and insulation values in order to create an energy efficient
design. The Life Science Building was checked against Sections 5 through 10 in this standard.
Neither the building’s exterior glazing to wall ratio, nor were the U-values for the exterior walls
incompliance with this standard. Furthermore, efficiencies for certain fans did not meet the
criteria set forth by this standard. In order to make up for the exterior glazing to wall ratio, the
glazing far surpass the requirements for both SHGC and U-value. Power distribution and lighting
densities were determined to be in compliance with this standard.

The Life Sciences Building has submitted its application for LEED certification and is striving for
LEED Gold. Therefore, it is not surprising that where requirements failed for aesthetic purposes,
like the percent glazing ratio, other requirements overachieved. This report will provide a more
detailed breakdown of each section in each standard and illustrate which parts of the system
fails according to the standard and which parts succeed.
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Building Overview
The Nassau Community College Life Sciences Building will house the expanding Chemistry

Department and rising Nursing Department. The building will be a cluster of general lecture
halls, computer labs, inorganic and organic laboratories, practical skills nursing rooms and
faculty offices. The Life Science Building is a “U-shape” where the courtyard facade is a floor-to-
floor glass curtain wall system. Faculty offices on all three floors are facing the courtyard and
can have periods of high heat transfer through the curtain wall. The classrooms, lecture halls
and laboratories, are located along the opposite exterior perimeter. The facade is composed of
copper rain screen panels and long strips of glazing. There may also be periods of high heat
transfer through this facade, but it was designed for a high aesthetic appeal rather than thermal
function.

The design of the Life Sciences Building was highly influenced by the occupants, both students
and faculty, as well as its use. It was designed to easily connect to the greater campus with
spaces to accommodate the overall student population, not just the Chemistry and Nursing
Departments. Furthermore, function played a role in the design because of the hazardous
chemical storage and waste spaces that need to be guarded under restricted access but readily
available to the classrooms for learning.

Mechanical System Overview

The Life Sciences Building receives conditioned air from three air handlers located in the
Penthouse. One of the air handlers is a 100 percent outdoor air unit due to the nature of the
chemistry laboratories that it serves. The supply air to the laboratory spaces is exhausted
through a laboratory exhaust system. Three large exhaust fans operate as one unit, which pulls
contaminated air from the laboratories. Because this air handler is a 100 percent outdoor air
unit, a heat recover run-around loop transfers sensible heat from the exhaust fans to the air
handler to either pre-heat or pre-cool the incoming outdoor air. All three air handlers are part
of a variable air volume (VAV) system with terminal reheat coils.

The Life Sciences Building as well as the Nassau Community College campus is served by a
campus-wide high temperature hot water and chilled water system. The high temperature hot
water creates building hot water through several heat exchangers for the perimeter radiation,
fan coils, cabinet unit heaters and air handler pre-heat coils. The 100 percent outdoor air unit’s
pre-heat coil uses a glycol system, which is heated via heat exchanger by the high temperature
hot water system. A primary/secondary system is utilized with the chilled water and high
temperature hot water systems. Booster pumps have been designed for the chilled water
system in the event that there is a decrease in pressure in the primary line. The majority of the
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heat exchangers and pumps are located along with the service entrance in the basement
mechanical equipment room.

The Central Utility Plant that serves Nassau Community College is operated by Suez Energy and
is comprised of a boiler and chiller plant. This 60 MW cogeneration facility produces 250 psig
steam, 270°F high temperature hot water and 42°F chilled water that are distributed to various
surrounding facilities such as Nassau University Medical Center (NUMC), Nassau Veterans
Memorial Coliseum and Long Island Marriott Hotel. Figure 1 below is a diagram provided by
Parsons Brinckerhoff’s report that shows the location of the Central Utility Plant in red as well
as the steam loads in blue stars and the high temperature hot water loads in yellow stars.
Nassau Community College is denoted by the dotted yellow circle. Nassau Community College
uses 50.6% of the high temperature hot water and chilled water produced by the Central Utility
Plant compared to all buildings tapped into the high temperature hot water service.
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=== CUP (C entral Utility Plant)
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| 10.04.10 | Adviser: James D. Freihaut, PhD | Technical Report One |



Nassau Community College Life Sciences Building Michael W. Reilly Jr.

ASHRAE Standard 62.1-2007 Analysis

Section 5 Analysis

Section 5.1 Natural Ventilation
Exterior spaces have operable windows but all spaces are ventilated mechanically. Therefore,
natural ventilation is not a method of ventilation for this building.

Section 5.2 Ventilation Air Distribution

The Life Sciences Building is able to meet the minimum ventilation requirement under and load
condition. The construction documents specify explicitly a minimum airflow rate through each
VAV terminal unit that complies with Section 6 of Standard 62.1. The discussion of Section 6 is
discussed later in this report.

Section 5.3 Exhaust Duct Location

Chemistry laboratories, hazardous chemical storage, hazardous waste storage as well as general
chemical storage rooms are all ducted and negatively pressurized relative to its surroundings
and exhausted through laboratory exhaust fans located in the penthouse. General exhaust
ducts are specified to be negatively pressurized to 2 in. Wg. relative to the surroundings and
laboratory exhaust ducts are to be 3 in. Wg. relative to the surroundings. The laboratory
exhaust fans are specified to maintain an exhaust intake velocity of 4,000 FPM through the
stack in order to provide the proper clearance plume.

Section 5.4 Ventilation System Controls

The mechanical ventilation controls are designed to allow reduction in airflow when the spaces
within each zone are unoccupied. Being that the Life Sciences Building is partly a VAV system,
the VAV terminal units have been specified on the drawings to turn down to a minimum
ventilation airflow rate that is greater than the minimum requirement given in Section 6 of
Standard 62.1. Therefore, the Life Sciences Building complies with this section.

Section 5.5 Airstream Surfaces

Duct liners exposed to airstreams are specified to comply with ASTM C 1071 and UL 181. ASTM
C 1071 incorporates ASTM C 1338. Therefore, the Life Sciences Building complies with this
section.

Section 5.6 Outdoor Air Intakes
Noxious or dangerous exhausts are more than 30’. Therefore all outdoor air intakes are more
than the minimum distance apart as per Table 5-1 in Standard 62.1. The main concern is the
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laboratory exhausts fans, which are a minimum of 48 feet from an outdoor air intake louver. All

louvers are specified to provide the appropriate rain entrainment resistance and contain a 14"
bird screen mounted flush with the louver. Therefore, all outdoor air intakes comply with this
section.

Section 5.7 Local Capture of Contaminants

The exhaust from spaces where contaminants could be an issue of indoor air quality in spaces
such as the hazardous chemical storage or the chemical laboratory rooms are exhausted
through the roof by dedicated laboratory exhaust fans.

Section 5.8 Combustion Air

The emergency generator exhaust flue is ducted and sized with the appropriate CFM through
and exhaust vent on located on the roof. An adequate amount of outdoor air to ensure a
complete combustion process is ducted into the emergency generator room directly from the
exterior. Therefore, the Life Sciences Building complies with this section.

Section 5.9 Particulate Matter Removal
The filters located in the air handlers are specified to comply with ASHRAE Standard 52.2 and
therefore comply with this section.

Section 5.10 Dehumidification Systems

The Life Sciences Building is specified to maintain a maximum relative humidity ratio of 60%.
Therefore, the Life Sciences Building complies with this section. The volume of return air is
specified to be less than the volume of outdoor air in order to assure a positive building
pressurization.

Section 5.11 Drain Pans

Drain pans are specified to be of doubled-wall construction with the interior wall being stainless
steel. The pan shall be pitched positively in two directions with a 2” minimum drain connection.
Stacked cooling coils are specified to have intermediate drain pans or troughs to channel to
main pan. The Life Sciences Building specifies that the drain pans to comply with ASHRAE
Standard 62.1 and therefore complies with this section.

Section 5.12 Finned-Tube Coils and Heat Exchangers

Drain pans are provided beneath each cooling coil assembly as per Section 5.11. No
specification has been stated regarding the minimum 18 in. access space for the perimeter
finned-tube radiation.
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Section 5.13 Humidifiers and Water-Spray Systems
The Life Sciences Building does not use humidifiers or water-spray systems. This section does
not apply.

Section 5.14 Access for Inspection, Cleaning and Maintenance

Access doors for each air handler are specified to be at least 24” by 60” located in the proper
sections to allow access to each element of the unit. Appropriate clearances have been
designated on the drawings for the removal and maintenance of the coils in each air handler.
Access doors have been located for variable air volume box re-heat coils. The Life Science
Building complies with this section.

Section 5.15 Building Envelope and Interior Surfaces

A continuous moisture barrier is located behind exterior copper panels. For below grade walls,
a continuous waterproof membrane will be used. Internal piping and ductwork that has the
ability to fall below the local dew point temperature will be provided with preventative
insulation. The Life Science Building complies with this section.

Section 5.16 Buildings with Attached Parking Garages
No parking structure is attached to the Life Sciences Building. This section does not apply.

Section 5.17 Air Classification and Recirculation

Part of the Life Sciences Building is Class 1 air, which is returned via plenum return from the
offices, lecture rooms and general classrooms. This air can be re-circulated back into the
building. Class 2 air from the restrooms and janitor’s closets are ducted separately from other
systems through a dedicated general exhaust system up through the roof. The chemistry
laboratory, hazardous chemical storage, hazardous waste storage spaces contain Class 4 air by
design and are isolated through a laboratory exhaust system up through the roof.

Section 5.18 Requirements for Buildings Containing ETS Areas and ETS-Free Areas
The Life Science Building is applying for LEED certification and therefore is a non-smoking
facility. This section does not apply.
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Section 6 Analysis

For the purpose of verifying the ventilation and exhaust requirements of ASHRAE Standard 62.1
Section 6, all air handlers (AHU-1, AHU-2 and AHU-3) were selected for the analysis. Each air
handler is not restricted to one floor of the building, and due to the variety of different spaces it

was beneficial to analyze all spaces requiring ventilation. The following are the sets of
equations based on ASHRAE Standard 62.1-2007 Section 6 that are required for this analysis.

Ventilation Rate Procedure
Note: All tables and equations in this section refer to those found in ASHRAE Standard 62.1-2007

Breathing Zone Outdoor Airflow (Vy,):
Vi = Rps P, + Ry - A, (Eq. 6-1)

where,

A, = zone floor area (ft?)

P, = zone population, the largest number of people expected to occupy the zone during typical
usage. (Estimated values found in Table 6-1)

R, = outdoor airflow rate per person (CFM/person) (Values found in Table 6.1)

R, = outdoor airflow rate per unit area (CFM/ft?) (Values found in Table 6.1)

Zone Air Distribution Effectiveness (E,):

E,=1 (Determined from Table 6-2)
Zone Outdoor Airflow (Vo,):

Voz = Vi, / E, (Eq. 6-2)
Primary Outdoor Air Fraction (Z,):

Zp = Vor / Vo (Eq. 6-5)
System Ventilation Efficiency (E,):

Ey is found in Table 6-3based on the maximum Z, value
Uncorrected Outdoor Air Intake (Vou):

Vou =D * Zaiiz0nes(Rp * P2) + Zali zones(Ra * Az) (Eq. 6-6)
Occupant Diversity (D):

D = Ps / Zail zones P (Eq 6-7)
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where,

P, = system population
Outdoor Air Intake (Vo):
Vot = Vou/ Ey (Eq. 6-8)

Appendix A contains the spreadsheet for each air handler used to calculate the ventilation
based on the method described. For the majority of spaces occupancies were not calculated
based on ASHRAE Standard 62.1 Table 6-1. Rather the design assumptions for occupancies were
used when known. Furthermore, restrooms were categorized as janitor closets for the purpose
of the spreadsheet because of the high airflow rate per square foot that would be necessary for
ventilation. The vending area was categorized as a coffee station based on the assumptions put
forth by the design team.

Appendix B provides a summary of each space grouped by air handler and illustrates its
compliance with ASHRAE Standard 62.1-2007 Section 6 based on design airflow rates and
minimum required airflow rates. As specified by the drawings, air handlers AHU-1 and AHU-2
are to supply a minimum of 12,775 CFM of outdoor air, which equates to 40 percent of the
total supply airflow at the design condition. The ventilation rate procedure of Section 6 requires
a minimum of 9,700 and 4,850 CFM of outdoor air for air handlers AHU-1 and AHU-2
respectively. Air handler AHU-3 is a 100 percent outdoor air unit, which supplies the laboratory
spaces. The ventilation requirements for these spaces are far surpassed by the quantity supply
air that has been designed. This calculation illustrates that the cooling design load quantity of
supply air id the determining factor for the amount of airflow delivered to each space being
served by AHU-3.

ASHRAE Standard 62.1-2007 Summary

The HVAC design of the Life Sciences Building surpasses the requirements of Section 5 where
the Section is applicable. The Life Sciences Building is applying for LEED certification, which
effects the design considerations from the beginning.

The minimum ventilation requirements of Section 6 are exceeded in the design of Life Sciences
Building. Two of the air handlers provide 40 percent of the supply air as outdoor at the design
condition, which is more than the required ratio mandated by Section 6. The third air handler is
a 100 percent outdoor air unit, which is designed to meet both the ventilation requirements
and the room cooling loads. The 100 percent outdoor air unit will provide the laboratory and
hazardous storages spaces with a safer environment.
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ASHRAE Standard 90.1-2007 Analysis

Section 5 - Building Envelope

5.1.4 Climate Zone

The climate zone for Nassau Community College Life Sciences Building is located in Garden City,
NY on Long Island, which corresponds to zone 4A. Zone 4A is defined by having mixed weather
conditions as well as experiencing periods of high humidity. The climate zone was determined
using Table B-1 in ASHRAE Standard 90.1-2007 or by viewing Figure 2 below.

Figure 2 — United States Climate Regions

5.4 Mandatory Provisions

The exterior envelope of the Life Sciences Building is specified on the drawings to be sealed
where exterior door frames, fenestration and the copper rain screen panels join in order to
prevent infiltration of unconditioned air.

The two building entrance to the Life Sciences Building contain vestibules that provide a barrier
between the interior conditioned space and the exterior. The smallest of the vestibules has a
distance of 10 feet between the exterior and interior doors, which is greater than the mandated
7 feet.

5.5 Prescriptive Building Envelope
The prescriptive building envelope method was used to determine the Life Sciences Building’s
compliance with Standard 90.1’s building envelope requirements. Located in Table 5.5-4 in
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Nassau Community College Life Sciences Building

Standard 90.1 are values corresponding to maximum U-values, R-values, C-values, F-values and
SHGC for the appropriate assemblies. Standard 90.1 mandates that no more than 40% of a
building’s fagcade may be comprised of vertical fenestration as compared to exterior wall area.
The summary of Standard 90.1’s requirements and the Life Sciences Building’s design can be

viewed in Tables 2 through 4 below.

Glazing Wall Area | Percent Standard 90.1
Area (ft?) (ft?) Glazing | Compliance (Y/N)
Life Science Building 16,901 42,084 40.16% N

Table 1 - Total Building Glazing Area

The Life Sciences Building does not comply with Standard 90.1. This is due to the large
storefront windows on the first floor that increase the aesthetic appeal of the building.
Furthermore, the courtyard side of the building that houses the faculty offices contains a glass
curtain wall that stretches from the ground to the third floor. This is to accommodate the
faculty who contribute to the operations and education of the campus. The Life Sciences
Building would only need a small adjustment in the windows for the smaller teaching
classrooms in order to meet Standard 90.1 requirements

Exterior Materials Prescribed Nonresidential | Prescribed Nonresidential | Standard 90.1
Element Element Assembly Insulation Assembly Insulation Compliance
Construction Maximum | Minimum | Maximum | Minimum (Y/N)
Roof Insulation Entirely |, 5 048 | R200ci. | U-0.06811 | R-147 Y
above Deck
Walls, Above Grade Steel-Framed U-0.064 R-9.5 c.i. U-0.04678 R-21.4 N
Walls, Below Grade Below-Grade Wall C-1.140 NR C-1.33 NR
Slab-On- Grade Floors Unheated F-0.730 NR F-0.36 NR Y

Table 2 - Building Material Properties

Two of the exterior facade elements do not meet the requirements of Standard 90.1. The walls
above grade as well as the walls below grade do not have the resistance required. The walls
below grade to not pass because of the lack of insulation required. The above grade walls do
not meet Standard 90.1 because the composition was selected based on aesthetics rather than
function. In order to compensate for the thermal loss through the above grade walls, the
curtain walls and windows far surpass the requirements for maximum U-value and maximum
SHGC as seen in Table 4 below.
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Prescribed Nonresidential | Actual Design Assembly Standard 90.1
Fenestration | Maximum | Maximum | Maximum | Maximum Compliance
U-Value SHGC U-Value SHGC (Y/N)
Metal U-0.50 | SHGC-0.40 | U-0.28 | SHGC-0.27 Y
Framing

Table 3 - Building Fenestration Properties

Section 6 - Heating, Ventilating, and Air Conditioning

6.2 Compliance Path

Two methods are described in Standard 90.1 in order to evaluate the efficiency of the overall
building mechanical system — the Simplified Approach Option or the Mandatory Provisions
method.

6.3 The Simplified Approach Option for HVAC Systems

The Simplified Approach Option can be used if the building is two stories or fewer in height and
in the gross floor area is less than 25,000 square feet. Since the Life Sciences Building does not
meet either of those conditions, the Mandatory Provisions method will be used in this analysis.

6.4 Mandatory Provisions

The Life Science building is has zone thermostats to control both the heating and cooling space
temperature. The thermostatic controls respond with an accuracy ranging from +2°F to +5°F. In
order to prevent setpoint overlap, the thermostat will call for heat when the outdoor air
temperature falls below 50°F. An outdoor air temperature below 50°F will activate the
perimeter finned tube radiation and decrease the quantity of CFM supplied from the air
handler to the zone.

The thermostat is also controlled by periods of occupancy based on a carbon dioxide sensor.
During occupied hours the space is to maintain a temperature of 72°F. When unoccupied, the
setpoint is between 68°F and 76°F to keep the space occupant ready. When the air handler is
off, the space temperature will be maintained at a 55°F minimum

In the event of a fire alarm emergency, the ventilation dampers at the top of the elevator shaft
are programmed to open. During all other operating modes, the elevator shaft vent is normally
closed. The air handlers will shut down upon receiving a fire alarm signal. In a smoke purge
situation, the air handlers operate both the return and supply fan at full capacity in full exhaust,
which draws in 100 percent outdoor air to purge smoke.

Insulation for supply and return ductwork is dependent on location and use. All exterior
ductwork must be insulated regardless of its use. Return ductwork is insulated in mechanical
equipment rooms. Supply ductwork is insulated between the fan discharge and terminal outlet.
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The outdoor air intake ductwork between the air entrance and fan inlet shall be insulated. The
emergency generator exhaust will be insulated for safety due to the extremely hot
temperatures of combustion. Sizes for ductwork insulation can be viewed in Table 5. All piping
supply and return lines are insulated regardless of service. Make-up water and condensate
drain piping is also insulated. A summary of the Life Sciences Building’s piping insulation
thickness can be seen in Table 6.

Ductwork Insulation Thickness
Insulation Material

Duct Location
Rigid Fiberglass Flexible Fiberglass

Interior P 2"
Exterior 3” N/A
Table 4 - Ductwork Insulation Thickness

Pipe Insulation Thickness
Service Material <1” 1”7 -1%" | 1%”"-6"
Chilled Water Fiberglass 1” 2” 2”
(40°F - Ambient) Cellular Glass 1”7 p P
Hot Water . " ” ”
(<250°F) Fiberglass 1 2 2

Table 5 — Pipe Insulation Thickness

Duct seam and joint sealing is specified as per the Sheet Metal and Air Conditioning
Contractors' National Association (SMACNA) and is also designed to meet the requirements of
Standard 90.1.

6.5 Prescriptive Path

Of the three air handlers serving the Life Sciences Building, one is a 100% outdoor air unit. The
two remaining air handlers have the capability to provide up to 100% of the design supply air
guantity as outdoor air for cooling. Outdoor air dampers are specified to return to minimum
outdoor air position when the outside air is 55°F, which is not among the acceptable control
types for high-limit shutoff. The normal outdoor air fraction of supply air is 50%.

Based on the Motor Nameplate Horsepower method of calculating fan system power
limitations, Table 7 provides a summary of which fans in the Life Sciences Building comply with
the maximum allowable motor horsepower for a given airflow rate. It is worth noting that E/F-9
A, B, C complies with Standard 90.1 even though it is a laboratory exhaust fan serving fume
hoods on the second floor. Furthermore, E/F-9 A, B, C contains a heat recovery run-around loop
that recovers sensible heat, which preconditions make-up air entering the air handler.
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Fan Compliance

Unit HP CFM CFM x 0.0015 | 90.1 Compliance
AHU-1 Supply 40 25,550 38.32 N
AHU-2 Supply 40 25,550 38.32 N
AHU-3 Supply 30 24,000 36 Y
AHU-1 Return 15 25,550 38.32 Y
AHU-2 Return 15 25,550 38.32 Y
E/F-1 Ya 1,367 2.05 Y
E/F-3 Ya 1,367 2.05 Y
E/F-4 1/6 1,095 1.64 Y
E/F-5 1/6 1,095 1.64 Y
E/F-6 2 4,500 6.75 Y
E/F-7 3 6,500 9.75 Y
E/F-8 1% 4,050 6.08 Y
E/F-9 A,B,C 20 24,050 36.08 Y

Table 6 - Life Sciences Building Fan

6.7 Submittals

A complete set of construction documents including operating manuals and sequence of
operation will be handed to Nassau Community College upon completion of the Life Sciences
Building. There will also be a balancing report of both the air and hydronic systems. The Life
Sciences Building has submitted an application for LEED certification, therefore commissioning
will we completed at the end of construction.

Section 7 - Service Water Heating

The Life Sciences Building does not contain combustion equipment for service water heating.
Hot water that is supplied to the air handlers, perimeter radiation and to other various hydronic
heating equipment is produced via heat exchanger by campus provided high temperature hot
water. The sole combustion element of the mechanical system is the emergency generator that
does not produce hot water in the event of an emergency.

Section 8 - Power

The Life Sciences Building electrical system is specified to comply with the National Electric
Code (NEC), which states that feeder conductors are to have a maximum voltage drop of 2%
and a maximum branch voltage drop of 3% at the design load condition. Therefore, the Life
Sciences Building complies with this section. Furthermore, the construction drawings, including
the single-line diagrams of the building electrical distribution as well as the floor plans, along
with operating and maintenance manuals will be turned over to Nassau Community College at
the completion of construction.
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Section 9 - Lighting
9.2 Compliance Path
In Standard 90.1 there are two different methods to determine the compliance of the Life

Sciences Building with the maximum lighting power density: the Building Area Method or the
Space-by-Space Method. The Building Area Method involves totaling up the power consumed
by all lighting fixtures used in the building during normal operating hours and dividing by the
total building area. The Building Area Method will be used for this analysis.

9.4 Mandatory Provisions
The Life Sciences Building contains occupancy sensors in all spaces. The sensors are combined
with locally controlled switches for each space.

9.5 Building Area Method Compliance Path

The Life Sciences Building falls into the category of school/university on ASHRAE Standard 90.1
Table 9.5.1. The Lighting Power Density (LPD) is designated to be no higher than 1.2 W/ft* for
this category. Table 8 below gives a summary of the breakdown of the lighting density for the
Life Sciences Building by providing the number of each fixture per floor and the number of
Watts per each fixture. The calculated W/ft2 is 0.90, which is well below the mandated
maximum of 1.2 W/ft?.
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Lighting Density Compliance
Fixture | Basement | 1% | 2™ | 3™ | Penthouse | W/fixt. | Total W
FK1 - 29 | 32 | 32 - 63 5859
FK2 - 46 | 62 | 85 - 63 12159
FK3 - - - 101 - 63 6363
FL2 1 - - - - 79 79
FL3 - 1 - - - 79 79
FL4 3 10 7 7 2 79 2291
FL5 - - - - 1 63 63
FN1 - 22 | 22 | 22 - 63 4158
FN2 - 4 4 4 - 63 756
FN3 - 19 | 12 | 12 - 63 2709
FP1 - 30 - - - 63 1890
FP2 - - 25 - - 63 1575
FP5 - 24 - - - 63 1512
FP6 - 24 - - - 63 1512
FP7 - - 26 - - 63 1638
FP8 - 24 - - 63 1512
FR4 15 - - - - 79 1185
FR5 62 4 4 4 40 79 9006
FR6 - 4 - - - 79 316
FT6 - - 7 - - 117 819
PB1 - 36 | 38 | 20 - 26 2444
PU2 2 - - - - 26 52
PU3 6 - - - - 42 252
Total= | 58229
Building Area = | 64,563
W/SF = 0.90
Standard 90.1 Compliant (Y/N) Y

Table 7 - Life Sciences Building Power Density

Section 10 - Other Equipment

All other pieces of mechanical equipment that have electrical motors are subject to this section,
which defines minimum efficiencies for motors based upon rated horsepower and motor
speed. There are a series of pumps used in the Life Sciences Building, none of which comply
with the required minimum efficiencies of this section. Of the motors listed in Table 9, all utilize
variable frequency drives (VFD) except pumps P-5, P-6A, B and P-11. Heat recovery pump P-11
does not have a VFD due to the nature of its operation. Pump P-11 is specified to operate
continuously at a constant speed whenever the outside air temperature is below 55°F or above
80°F. Furthermore, all pumps serving air hander pre-heat coils operate in the same manner;
when the outside air temperature is below 55°F, they run at constant speed.
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Pump Motor Efficiency Compliance
Min.
Pump Service HP | Efficiency RPM Efficiency Standard 90.1 Compliance

P-1,2 CHW Booster 15 824 1750 91 N
P-3,4 CHW Service 15 82.8 1750 91 N
P-5 Glycol 1.5 66.5 1750 84 N
P-6A, B | AHU-Circulation | 3/4 62.4 1750 - N
P-7,8 Radiation 5 65.8 1750 87.5 N
P-9, 10 Re-heat 3 62.6 1750 86.5 N
P-11 Heat Recovery 2 69.2 1750 84 N

Table 8 - Life Sciences Building Pump Motor Efficiency Compliance

ASHRAE 90.1-2007 Summary

In order to determine compliance with ASHRAE Standard 90.1-2007, the prescriptive
performance evaluation method was used for all sections. All things considered, the Life
Sciences Building complies with this standard with some minor exceptions. The two major
failures, according to Standard 90.1, are the overall glazing percentage of exterior wall area and
exterior wall U-values and fan power usage.

The overall glazing percentage is over the acceptable limit by only a fraction of a percent and
could be corrected with a slight sacrifice to aesthetics. The exterior walls, both above and
below grade, have U-values that fall below the maximum. The walls above grade are
constructed of copper rain screen panels and metal studs with a layer of insulation. This
construction serves as a more aesthetic appeal rather than a functional thermal boundary.
However, the large glazing areas have U-values and SHGC's that far surpass the requirements of
this standard. The increase in thermal properties for the exterior glazing is to compensate for
the below minimum requirements of the walls.

The supply fans for air handlers AHU-1 and AHU-2 are the only two fans that do not comply
with this standard. These fans have a high external static pressure to overcome due to the long
runs of ductwork to the building’s extremities. A small adjustment in ductwork sizing and
routing would allow for the supply fan to overcome a smaller external pressure drop. The
return fans for these respective units are used for a plenum return, which is why their power
requirements are much less.

The Life Sciences Building has submitted is application for LEED certification with a maximum of
69 potential points, which would yield a LEED Platinum rating. As a result, energy efficiency was
a major design consideration where the majority of ASHRAE Standard 90.1 was followed. With a
few minor adjustments, the Life Science Building would be compliant in all aspects of ASHRAE
Standard 90.1.
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Appendix A - Minimum Ventilation Calculation

Euliding- Hzsezu Community Collsge Life Sclences Bullding
System TagMame: ERU-
Operating Condition Descipiion: De=sign Peak Cooling Load Condiion
Lnits (salect from pull-sown it
Inputs for System Hame Units mmlﬂ.g
Floor area senved by system ™ & o053
Populamon of area served Dy sYEEM (INcuging dIVEsIty) Ps ] 100% | diversity 324
Design primary supaly fan alrfiow rate “osd  cim 27,500
8 re'd per unit anea far systam (Walghted averags) Ras  ctmist 008
O re'd per persan for BYSiem area (Welghted average) Rps  oimip ]
Inputs for Pobantially Criflcal zonas
[ Cormidor 82 | Group study | General General Ganeral Cham.
Zona Name Classroom | Clzsaroom | Classroom | Computer
Zone tite fms purple el for ookl (5]
Zone Tag First 17 Firat 13 Frisf 20 First 21 Firat 22 Firaf 23 Flret 24
Lobbies Comidors Clagsrooms Laciure LeCiure Laciurs Computer lab
Space fype {age 3 plus) | classroom | classroom | classroom
Salect from pull-down kst
Floor Area of Zane Az s STE| 251 1013 1181 TES TE1 EEE]
Design pogulation of Zons Pz P [default value llsted; may be pvemidden) 10 1] J5.63 3E 24 24 28
Deglgn total supoly 1o Zone (prmGry plus local recirculated) Wizd o 00| 200 1600 1950 1200 1i00 1500
Induction Terminal Unk, Dual Fan Dual Duct or Transfer Fan? Salect from pull-dawn lis1 or leave biank T NiA
Local recine. alr % representabive of ave system natum air B
Inputa for Operafing Condiflon Analyzad
Percent of 1043l design amow rae ab condioned analyzed Ds % | 100% 100%| 100% 100%, 100% 100% 100%, 100%
Alr distriowian type 3l conditioned analyzed Select from pul-down list [+ C5 C5 CS S C5 [+
Zone ar distribution effectivaness at condlioned analyzad Ez 1.00 1.00) 1.00 1.00) 1.00 1.00 1.00
Primary air fraction of supply air at condiioned analyzed Ep
Raaults
Wemtliadon Fystem EMclency Ev .42
Cundoar alr Intake reguired for system wat cim SE8T
Cundoar alr per unit loar area “atths cimes? 051
Cunder alr per person senved by system (nehuding diverstty)  WobPs  oimip 255
Cundodr alr 36 3@ % of oeslgn primary supaly alr Yod  cim 5%
Datalled Calculations
Initial Calcwlations for the Sysfsm == @ whola
Frimary suply alr fiow to system at condiionad analyzed Vps o - WpdDs - 27500
LUNCOMacted0A FequInement Tor system vou o = RpE 75+ Ras AS = 4113
Uncormected 0 req'd a5 a fraction of pimary S& X5 = oulvps - 015
Initial Calcwlations for Indvidusl Zonas
A rate parunit ansa far Zon2 Raz cimést 0.os 006 0.12 C.OE 006 0.06 o2
O r@2 par person Rpz  cinp 500 0.a0 10.00 750 7.50 7.50 10.00
Total supply alr to zone {at condition being analyzed) Wiz oo 100 200 1500 1850 1200 1100 1E00
Linesed O req'd to oreating zone Vaz cim = [Rpz Pz +Raz Az - 25 F | 47B.S 3409 3253 57 3657
Unused O& requirement for 2one az cim = \ozEz - 73 a7 AT 31 ns 235 k-]
Fraction of 2one suppiy not diracily regine. from zone Fa - Ep+[1-EpjEr - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of Zone supply from Tully mixed primany ar Fb = Ep = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone O not directy recire. from zone Fi: = {-{i-Ez)1-Ep)1-Er) - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unused C& fraction required In supply alr to zone Zd = azivdz - 073 014 0.30 o7 0% [1f4] 0
Linused G fraction required In primany air to Zone Zp = “azivoz = 073 R E 0.20 A7 R . 020
System Ventllation EMiclency
Z0ne Ventliation EMciency (App A Method) Evz = (Fa+Fb¥s-FcZ)!Fa = 042 101 0.B5 ner 036 0.54 fH=2)
Syetem Ventiiation EMclency (Aop A Method) Ev = min [Evz} = 042
entllation System EMciency (Table 6.3 Method) =N = ‘alue from Tabke 6.3 - na
Minimum cutdoor air intaks siMow
Cundoar Alr intake Flow required 1o Sysiam at cim = ou!Ev = 2887
O Inake req'd 35 3 Macon of primary Sk ¥ = vativps - 0.35
Cuidoar A Intake Flow required to System (Table £.3 Method) Wot  cim = ou!Ev - na
O Imake req'd 35 a fracion of primary S& (Table £.3 Method] ¥ = \ativps = ma
04 Temp af which Min 04 provides sl cooling
AT Dajow which O Imtake Tiow 15 @ minimum DeqF = {To-dTsfH{1-¥1{Tr+aTr = 24
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Nassau Community College Life Sciences Building

Bullding:

Systam TagiMame:

Oparating Conditlon Description:
Linits [salect from pull-down liat]

Ha88au Community College Lie Sclances oulding

EHU-1

Decslgn Peak Cooling Load Condition

Inputs for System
Floor anea senved by system A5 T
Populaton of area served Dy system (inciuding diversity) Ps ] 100% |diversity 328
Deslgn primary supaly Tan alrow rate “osd  cim 27,500
i Teqd e UNIL ared for systam (Wislghted average) Ras  comsl 0.8
(08 re'd per DEFBON Tor BYE1EM area |Welghted average) Fps  cimip B.0
Inputs for Potantially Criflcal 2onas
CofT. #3 Fat. Ofice | Fac. OMlce | Fac. OMce | Fac. OMce | Fac. OMcs | Fac. OfMce
Zon2 Mame
Zone tithe fums purple Maic for ol 2y5]
Zona Tag First 26 First 27 Firaf 28 First 23 Firat 30 Flrat 31 Flrst 32
Cormidors | Office space | OTNce Bpace | OMca space | OMce space | OMce 8pace | OMce space
Space fype
‘Select from pul-down lis
Floor Ared of zone AT & B2 108 105 108 105 105 108
Deslgn population of Zone T P [default vake lIsted; may be overidden) H] 1 1 1 1 1 1
Dieslgn total 5upply 10 Zone (prmary plus local reciroulated) dzd oim 350 3E0 35 325 305 325 25
Induction Terminal Uni, Dual Fan Dual Duet or Transfer Fan? Select fom pull-down lis1or leave bank T WA
Local recine. alr % represemntative of ave system et E
Inputa for Opsrsfing Condition An
Percent of fodal design alfiow rate at condiToned analyzed Cs % | 100% 1008 100% 100%, 1005 100%, A00% 1005
Alr distriouton type 31 condiionad analyzed Salect from pul-down list [=] =] [=s] [ (=5 [ [535
Zone ar dstribwtion effeciiveness at condlioned =4 1.00 100 1.00 1.00) 1.00) 1.00 1.00
Primary air fraciion of supply air at condiioned an Eo
Ragults
Wemtilatlon Systern EMclency = 042
oundoar alr Intake reguired for system Wt oim SE8T
Sundoar alr per unit loor area Vobias cimist 051
Cutdoar alf per parsan served by system (Incluging dverslty)  WobPs cimip 35
Cundoor 3l 35 3 % of dasign prmary supoly alr Yod ot 35%
Dstalled Calculations
Initial Calculations for the System a8 & whols
Primary SUpaly alr iow 10 systam a1 conditionsg anayzed Vps o = \poDs = 27500
Uncomacted0A requirement Tor system ou cim = [FpsPs+RasAs - 4113
Uncomaied O req'd a5 a fraction of primary SA X5 - ou!Vps - 015
Inttial Calculations for Indvidual 2ones
O, raia par unit area far zon2 Raz oimis? 0.Ds 0.0 0.06 0.6 D06 .06 0.Da
W, rata par person Rpz  cimip 0.0d 500 5.00 500 500 5.00 50d
Total supply alr o zone {2t condiion being analyzed) Wiz ot aso 350 375 325 25 3 325
Linused C4 req'd to oreathing zane Wz oim - FpzPz+RazAz = ara 1.E 1.3 113 1.3 11.3 1.3
Unused OA requirement for zone Waz oim = \ViozEz = ar 12 1 11 11 11 11
Fraction of zone supply not diracily reginc. fom zon2 Fa = [Ep+(I-EpjEr - 1.0 100 1.00 1.00 100 1.00 1.00
Fraction af Zong supply from Tuly mixed primany air Fo = Ep = 1.00 100 1.00 1.00 100 1.00 1.00
Fraction of Zone O not Srecily recins. rom 2ane Fc = 1-{1-EZ)}1-ED)1-Er) - 1.00 100 1.00 1.00 100 1.00 1.00
Unused O& fraction required In supply alr to Zone s | = \azivdz - o 0a3 0.03 oo3 0oz 0.03 no3
Unused O& fraction required In primany ar o zone Zp = \jazivoz = o 0a3 0.03 oo3 0oz 0.03 no3
Systam Ventllation EMclency
Zona Ventllation EMiciency [App A Mathod) Bz = (Fa+ Fb¥s-FcZ)!Fa - 104 112 1.11 111 1.1 1.11 111
System Ventilation EMclency [App A Method) Ev = min [EvZ} - 042
Ventllation System EMclency (Table 6.2 Method) Ev = alue from Table 6.3 - nia
Minimum cutdocr 3ir intaks SlMiow
Cundoor Alr intake Flow required io System at cim = ou/Ew = 2587
O Infake req'd 35 3 fraction of primary S& Y = olivps - 0.35
Cutdoor Alr Intake Flow required o Systam (Tabie £.3 Method) Vot oim - ‘ou/Ew - nia
O Iniake req'd as a fracion of primary SA (Table £.3 Method] ¥ = ativps - na
(O4 Temp af which Min 04 provides all cooling
AT bajow which OA Intake fiow |5 & minimum DegF = {Mo-dTsrH1-¥TrHTT = 24
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Euliding: N=easu Community College Lt Sclences Bullding
Syatam TagMamea: ERU
Operating Condition Descrpiion: Diesipn Peak Cooling Load Condifion
LINItS (el et from pull-sosm Bst) P
Inputs for System Hame Units m.-lwg
Floor area served by system As = FEAEE]
Populaton of area served Dy sysEm (Inciuding dlversity) Ps P 100% |diversity 328
De6ign primary supgly Tan alrfow rate Vpsd  oim 27,500
b req'd per unit area for system (Walghted averaga) Ras  cimel i
O reqd per person for sysiem area (Weighted average) Rps  omp B.0
Inputs for Pobantially Crifleal zonas
Corr. £2 Chem. Admin| Direclorsa Conf. Room | Fac. Office Fac. Offlca Fac. Office
Zone Mame Sulta Offica
Zone tie fLNTHE pUTpie el for crtical Joneys)
Zone Tag Sgcond 18 Second 20 | Second 2048 | Second 20C | Second 26 Sacond 27 Segcond 28
Corridors | Office space | OfMca Bpace |Conferanceim| OfMice space | OMca space | OMca space
Space tyoe seting
Salect trom pull-down s
Floor Area of zane Az 3 S3E| 299 174 247 108 1035 138
Design population of Zone Pz P [default vake llsted; may be overkdoen) | 4 1 12 1 1 1
Diesign total supaly o 2one (primary plus local recreulated)  Wdzd o 250 350 175 il 3E0 =5 =g
Irducton Terminal Lnk, Dual Fan Dual Duct or Transfer Fan? ‘Salect from pull-down [is1 or leave bank T Mia
Local recine. alr % representative of ave system ratum air Er
Inputs for Operafing Condifion Analyzad
Percent of fofal sesign alrfiow rate at condfoned analyzed Cs *® | 100% 100%| 100% 100%, 1005 100% 100% 100%
Alr disirioulion type &t condition2d analyzed ‘Select trom pull-down s [55] [=] [s] [+ [=] C5 [s55]
Zone ar dstrbution efMeciiveness at condlioned anavzad =4 1.00 100 1.00 1.00 1.00 1.00 1.0
Primary alr fracticn of supply air at condiioned analyzed E
Rasults
vertliaion Systerm Eficlency = 042
Candoor alr intake reguired for system Wat oim SEET
Cundoor alr per unit foar area Votds cimisl 051
Cundpeor alr per parsan served by system (nchuding dversity)  VobPs  cimip 95
Cutdoor alr 3s 3 % of deslgn primary supaly alr Yod  oim 35%
Datalled Calculations
Initial Calculations for the Syatem as 3 whole
Primary supgply alr Now to system at condiion2d analyzed VpE oim = WpaDs = 27500
Uncormacted OA requirement Tor system Vau cim = [FpsPs+RasAs - 4113
Uneormacted O/ reqd a5 a fraction of pimary SA X5 = \ou!vps - 0.15
Initial Calewlations for Indvidusl Zonas
O rate par unit area for zone Raz ofmus! L.DS 0.aE 0.06 L.DE D.0& 0.0 L.os
O, a2 par peTson Rpz  cimip .00 500 5.00 500 SO0 5.00 500
Total supgly 3lr to Zone (a1 condition being analyzed) Wiz om 50 350 175 500 350 325 325
Uniesed O8 req'd 1o breaming zone Vioz oim = RpzPz+Raz Az - 359 ] 154 743 1.5 1.3 113
Uniesed v requirement for 2one Viaz cim = VzEz - 36 38 15 T8 12 11 1
Fraction of zone suppiy not direesly raginc., from zons Fa = Ep+[I-EpjEr - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone supply from fully mizxed primany alr Fb - Ep = 1.00 1.00 1.00 1.00 100 1.00 1.00
Fraction of zone & not directy recrc. from zone Fo - i-Ji-Ez}1-Ep)1-Er) - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uinwesed Oy fracion required in supply alr to zone Zd = WOZivaz = 014 o1 0.09 LS 0oz .03 003
Uniesed O fraction required In primary air ba zone i} = \Jazivoz - (ER o1 a.oe TR 0oz 0.3 buo3
Systam Ventllation EMelsncy
Zone Wentllation EMcliency (App A Mathod) Evz = {Fa# Fb¥s -FeZ)/! Fa - 1m 104 1.06 1.00 112 1.11 i1
System Vertllation Eficlency [Aop A Miethod) = = min [EvZ} = 042
wventllation System EMclency (Taole 6.2 Method) Ev - Walue from Taole 6.3 - nia
Minimum cutdocr 3ir intake SMow
Cundoor Alr Intake Flow required 1o System at cim = ‘jou!Ev - 3687
O Iniake req'd 5 3 fracton of primary SA ¥ = \otivps - 0.35
Cutdoor A Intake Flow required 1o System (Tabie £.3 Method) Vot cim = Wou!Ev - nia
O Iriake req'd as a fracion of primary 54 (Tabie £.3 Mathod] Y = ati/vps = ma
04 Temp af which Min 04 provides sl cooling
AT Dalow which OA Imtake Tiow |5 & minimum DegF = {To-dTsfH1-¥iTr+dTr = 24
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Buliding:
Systam TagiNama:

Oparating Condition Description:
Linits [salect from pull-down Dst)

Nasgau Community College Lite Sciances ullding

EHU-1

Design Peak Cooling Load Condition

04 Temp af which Min 04 provides sl cooling

CAT balow which O Intake fiow |5 & minimum

2

DeqF = {ITo-dTsre{i-v i Tr+amr

Inputs for System
Floor ared senved by system A5 1
Pogulaton of area served Dy system (inciuding diversity) P R 100% |dhversity 328
Dislgn primary supoly Tan alrfow rate Wpsd oim 27,500
O req'd per unit area for systam (Walghted averaga) Ras  ciwst GIF]
(O req'd per DErBN for BYS1Em area (Welghted average) Rps  oimip B.0
Inputs for Potantially Criflcal 2onas
Fac. OfMce Fac. Ofilce Fac. OfMca Fac. Office Faculty Prac. Skllis Conr. #2
Zona Nams Loungs | Training Rm
Zone tite fums purple Mai for ol el
Zone Tag Sacond 36 Second 37 Sacond 38 Sacond 33 Third 15 Third 17 Third 18
OMce pace | OIMice pace | OMica Bpace | OMGe pace | Clasarooms Lactura Corridors
Space type [age % plus) | clasaroom
Salect trom pul-down lis
Floor Area of zone Az & 10€, 105 105 102 301 1423 1111
C=sign pogulaton of Zone Pz P [default vale [Isted; may be pvemidgen) 1 1 1 1 10535 37 0
Daslgn iotal supoly 1o Zone Jprimary plus local regirculated)  Wdzd  ofm 150 TED) 150 150 555 Zi00 00|
Induction Terminal Uni, Dual Fan Dual Duet or Transfer Fan? Select fom pull-down lis1or leawe bank T MiA
Local recine. alr % representative of ave system ety E
Inputa for Opsrafing Condifion 2n
Percent of todal design alfiow rate at condifoned analyzed Cs %% | A100% 1008 100%| 100%, 100%% 100%, 100% 100%c
Alr distriouton type 3t condiionad analyzed Salect trom pul-down lis [=] = [=s] [ G5 [ [535]
Zone ar disbribution effeciiveness at condlioned anal Ez 1.00 1.00) 1.00 1.00 1.00) 1.00 1.00
Primary air fracficn of supply 3ir at conmbcned an ED
Rasults
Wentllatlon System EMclency = 042
Cundoor alr Intake required for system at oim SERT
Cundoor alr per unit floor area “otths oimest 051
Cutdoar alr per parsan served by system (Incluging dversity)  VobPs  efmip 295
Oundoor alr 36 3@ % of design prmary supaly alr Yod ot 5%
Datalled Calculations
Initial Calculations for the System a8 & whols
Frimary supply alr fiow to systam at condiionad anaiyzed Vps o = ‘pdDs = 27500
LUncormagted O/ requirementt for system aou cim = [FpsPs+ Ras As - 4113
Uncomagted OA reqd as a fraction of primary SA X5 = ou!Vps - 015
Initial Calculations for Indvidual zones
O, re par unit ar2a far zone Raz CIMésT 005 DOe 0.06 0.DE oz 0.06 [HIE]
O rae par person Rpz  camip 500 500 5.00 5.00 1000 7.50 0.00
Total supply alr to zone {at condition being analyzed) Wiz oot 150 150 150 150 525 2100 500
Linused O& req'd to breating zane iz oim = RpzPz+RazAz = 114 11.3 1.3 111 141.5 29 B6.7
Unused O& requirement for zone az im = VozEz - 1 11 1 1 141 3E3 BT
Fraction of zone suppily not diracity regne. fom zone Fa = [Eps[1-Ep)Er - 1.00 100 1.00 1.00 100 1.00 1.00
Fraction of Zone supply from Tuly mixed primary air Fbr - Ep = 1.00 1.00 1.00 1.00 100 1.00 1.00
Fraction of zone O not directly recir. from zane Fc = A-{1-Ez)1-En)1-Er) - 1.00 100 1.00 1.00 100 1.00 1.00
Unused C& Traciion required in supgly air o zone Zd = VOzivaz = 0.03 DOE 0.08 o.oT o2y 017 013
Unused O& fraction required In primany ar bo zone n = \azivVoz - 0.03 008 0.08 o.o7 027 .17 D13
Systam Ventilation EMclency
Zona Ventllation EMiciency [App A Mathod) Bz = (Fa# Fb¥s-FcZ)!Fa - 1.07 1407 107 1.0E D86 088 1.0m
System Ventilation EMclency [App A Method) Ev = min [EvZ} - 042
entllation System EMclency (Table 6.2 Method) Ev = ‘alue from Table 6.3 - nia
Minimum cutdoor 3ir intaks SiMow
Cundoor Alr intake Flow required 1o System at cim = Vou/!Ew = 2887
O Irtake req'd 35 3 Macon of prmary Sa Y = volivps - 0.35
Ouridoar A Intake Flow required o System (Tabie 6.3 Method) vat  efm = ou!Ev - na
O Iriake req'd as 3 fracion of primary SA (Tabie £.3 Method) ¥ = at!vps = ma

| 10.04.10 | Adviser: James D. Freihaut, PhD | Technical Report One |

23



Michael W. Reilly Jr.

Nassau Community College Life Sciences Building

Bullding: Nassau Community College Life Sclences Bullding

Systom TagiHama: EAU

Operating Condition Descrpéion:
units [select trom pull-gown list)

Dieslgn Peak Cooling Load Condiflon

Inputs for System Hame
Floor area senved by system Bs
Pogulaton of area served Dy system (Incuding dIversity) Pz
D=6Ign primary supaly fan alrow rate V&g
O req'd per unit area for system (Welghted average) Ras
O, req'd per Dersan for system area (Welghted average) Rps

Inputs for Potentially Crflcal zonas

Zona Mame

Zona Tag

Space ype

Floor Area of zone

Declgn population of zone

Declgn 1otal supply to Zone {primary plus local recirculated)
Inducion Terminal Unk, Dual Fan Dual Duct or Transfer Fan?

ertative of ave system netum air

=
=1
I

EEE R
o g

100% |dhvarsity

‘Select fom pul-ooen lis
=

o

d cim

Huraing
aAdmin Sulta

Siorage

Diractor's
OficanCont.
Room

Hursing
Laaring
CenterMadia
Storans

Hurzing
Computsr
Exam Room

SOl &3

Fac. OMfice

Third 15
Offica Spaca

Third 20
Siorage
rooms

Third 21

Third 23

Third 24

Third 36

Third 27

Office Bpace

Clasarosoms
(age 3 plug]

TComputsr a0

Corridors

Offica spacs

517

155

470

556

1543

E13

iDE]

fdefault vale lIsted; may be ovemidden)

4

o

1

El

45

a

]

250

150

=00

T

21C0|

250

ErE

‘Select trom pull-down lis1 or leaee blank T Hia

LoGal redrc. alr %% repres
Inputs Tor Dperating Condltion Analyzed
Percent of todal design al i raba at condToned m._Euan_
Alr distrisugan F.um a1 conditionad anal w.NDn_
Zone ar distribution effeciiveness at condlidoned m._-ﬁ—qﬂmn

Primary alr fraciion of supply air ai condiioned analys

PR § |0 s®R

%

Salect som pul-gown st

1D0%

100%

100%,

1D0%,
o

1005

100%,

100%
o

1005

[+

C5

5|

[+

C5

(=3

[

1.0

1.00]

1.00

1.00

1.00

1.00

1.00

Rasults

wientllation System EMiclency
Curdoar alr Intake regquired for system

Curdoar alr per unit loor area

Ourdoar alr per persan senved by system ncluding dvessity)
OURdoar 3l 35 @ % O 02EIgN primary supaty alr

FE550
E§§—
§33%

o0

042
SEET
051
23.5
3%

Datalled Calculations
Initial Caleulations for the Sysfem == & whola
Primary supply alr fiow to system at conditioned anayzed
Uncomected O requirement for system
Uncomacted OA reqd as a fraction of primary SA
Initial Calculations for Indvidusl Zones
248 a2 par unit area far zone
O rafie par person
Total supply alr to zone (a1 condition being analyzed)
Unused O neg'd to Dreaming zane
Unused v requirement sor 2one
Fraction af zone supply not direethy recine. from zone
Fraction of 2one supply from fully mixed primary ar
Fraction of Zone OA not directy recirc. from zane
UnLesed Cw Traction required In supoly ar to 2one
Linused O fraction required In primary air o zone
System Ventllation EFiciency
Zona Ventllation EMciency (App A Misthod)
System Ventilaion EMclency (App A Method)
entllaion System EMclency (Taole 6.3 Method)
Minimum cutdoor 3ir intaks Mo
Cundoar Alr Imtake Flow required 1o Systam
O Intake req'd s a fraction of primary SA
Outdoor Alr Intake Flow required 1o System (Tabie £.3 Method) \at
0% Infake req'd @s a fracdon of primary S& (Tabie 6.3 Method) ¥
04 Temp at which Min O A provides il cooling

AT balow which O/ Intake fiow 15 & minimum

“§ 277 BEIIIGARHR FET

38

Sﬁﬁgg

3 8

DeqF

FpS P5 + Fas A5
ou ! Vps

Rpz Pz + Raz Az
VozEz

£+ (1-E0jE

£
1-4{1-Ez)1-En) 1-Er)
Vazi Wiz
Wz i iz

{Fa = Fbs-FeZ) | Fa

min [EvZ)
‘Walue from Taoke 6.3

Wou ! Ev
ot/ vpe
ou ! Ev
vt vpe

JTo-dTsTH =¥ 1T T

27500
4113
015

na

0.35
nia
na

005
£0d

510

100
1.00
1.0
LR ]
015

1.00

012

150
136

100
1.00
1.00
o1z
o1z

0.0&
5.00

1.00
1.00
1.00
0.o7
0.o7

o2
10.00

1583

1.00
1.00
1.00
n.z3a
023

0oz

o1z
1000
2100
ET72

1.00
1.00
1.00

0.6
a.co

365

1.00
1.00
1.00
a1
an

0.05
0]

373
1135

1.00
1.00
1.00
003
003

1.12
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Michael W. Reilly Jr.

Nassau Community College Life Sciences Building

Bullding: Nassau Community College Lile Sclences Buliding

Syatem TagMame: EHU-T

Operating Condition Descriptlon: Dealgn Peak Cooling Load Condiflon

Linits (salect from pull-gown Dst]

Inputs for System Hame Unita Syslem
Floor area seaved by system A st 19053
Population of area served Dy system (Inciuding diversiy) P P 100% |diversity 328
Dislgn primary supoly Tan alrfiow rate Wpsd oim 27,500
v req'd per unit area for system (Walghted average) Ras ol 0.08
(O req'd per person for Bystem anea (Welghted average) Rps  cimip EQ

Inputs for Potantially Crifleal zonss

Fac. Office | Fac. Office | Fac.OMce | Fac. OMce | Fac. OMcs | Fac. OfMce Elac.
Zone Mame
Zone tite s purple Kaic for ot eys)
Zone Tag Third 2& Third 23 Third 30 Thilrd 31 Third 32 Third 33 Thilrd 34
OMce space | OMMice space | OMIca Bpace | OMGe epace | OMce Space | ONMICe 8pace |  Electrical
Space fype squipment
‘Select from pul-down lis1 o0ms
Floor Area of zane AZ 3 105, 105 105 105 105 105 3k
Dsign pogulation of Zon2 Pz P [default vale llsted; may be overridden) i | 1 1 i | 1 1 o
Dieslgn total supply 1o Zone (prmary plus local recirculated)  Wdzd o =50 350 E=] S50 EE] 350 50
__.n_rQ_n_a .—m_._._.__.m_ r_.__. D=l Fan _urm Duct or Transfer Fan? ‘Galect fom pull-gown 151 o Ieave Dank IT MNis
TESEMEIVE Of ave System retum air =

Inputs far QE E ooS_H_E._ E._E
Percent of todal design aifiow rabe at condifoned analyzed Ds % | 100% 1005 1007% 100%, 1005 100%% 100%, 100%:
Alr glstriouton type at conditionad analyzed Salect from pul-down list [+ G5 C5 C5 5 C5 C5
Zone ar distribution mﬂm.ﬂq..mq.mm.m mTH_.._ Itoned analyzad =4 1.00 1.00 1.00 1.00] 100 1.00 1.00
Primary air fraction of supply air at conditioned analyzed En

Rasults
ertliation System EMclency = 042
Cundoar alr Imtake raguired for system wat cim ST
Cundoar alr per unit fioar area Vabtias cimist e |
Cundoar alr per parsan served by system Including dversity)  VobPs cmip 55
Cutdoor alr 35 @ % of dasign primary supply air Yod  oim 35%

Datalled Calculations

Initial Calcwlations for the System &8 3 whols
Frimary supaly alr fiow to sysbem at conditionad analyzed Vps o = ‘pdDs - 27500
Uncomected O/ requirement for system Wau oim - RpePs+RasAs = 4113
Uncomacted O reqd a5 a fraction of primary SA X5 = Wou!vps - 0.15

Inttial Calculations for Individual zonas
O raie par unit area for Zone Raz cimisT 005 D06 0.06 0.DE DU0E 0.06 0.05
4 raie par person Rpe  cimip 500 500 500 5.00 500 5.00 0.0a
Total supgiy air o Zone | condition being analyzed) Wiz om 350 350 350 350 350 350 =0
Linwsed O req'd to Dreaming zone oz oim = RpZPZ+RazAz = 1.3 1.3 11.3 11.3 1.2 114 34
Unused O requirement for zon2 Waz oim = VizEz = 1 1 11 11 1 1 3
Fraction of 20ne supply not diraily raginc. fom zone Fa = Ep+(1-EpjEr - 1.00 100 1.00 1.00 1.00 1.00 1.00
Fraction of 2one supply fom fully mixed primary ar Fo = Ep - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of 2one O not drectly recins. from zone Fc = 1-1-E2)1-Ep)1-En) - 1.00 100 1.00 1.00 1.00 1.00 1.00
Unwesed OA fraction required In supgly air o zone s | = ‘azivdz - 003 0oz a3 oo3 0a3 0.03 0.o7
Unwsed OA fraction required In prmary air b zone n = ‘azivoz - 003 0oz a3 oo3 0a3 0.03 0.o7

Syatem Ventllafion EMclency
Zone Venlliation EMiciency [App A Mathod) Bz = (Fa+ Fb¥s-FcZ)/Fa - 1.12 1.12 112 1.12 1.12 1.12 1.08
System Ventilation EMclency (Anp A Method) Ev = min [EvZ} - 042
wentiiation System EMclency (Table 6.2 Method) Ev = ‘\alue from Tablke 6.3 - na

Minimum cutdocr air infaks sllow
Cundoor Alr intake Flow required o System at oim = ‘ou!Ev - SEET
O Intake reqd 35 3 fracion of primary SA Y = ativps - 0.35
Cutdoar Alr Intake Flow required fo System (Tabie £.3 Method) Vot ofm = ‘Wou/!Ev - nia
O Imake reg'd a5 a fracion of primary SA (Table £.3 Method] ¥ = \ativps = n'a

04 Temp af which Min 08 provides all cooling
CAT bealow which OA Intake Tiow 15 & minimum DegF = {To-dTstHI-¥iNTHoTT = 24
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Michael W. Reilly Jr.

Nassau Community College Life Sciences Building

Buliaing- H=883U Community Collsge Lie Sclances Bulliding
Syatam TagMama: BRI
Operating Condition Descripéion: Deslpn Peak Cooling Load Condition
Linits [salect from pull-down lst) IF
Inputs for System Hame Units m«lw.g
Floor area senved by system A & 19053
Populaton of area served oy system (Incuding dversity) Ps B 100% |dhversity RG]
Deslgn primary sUpEty fan alrfow rate Vosd  oim 7,500
O req'd per untt anea for systam (Walghted averaoa) Ras  otmist 009
(4, req'd per Derson Tor Eystem area (Weighted average) Rps  cimip E.Q
Inputs for Potantially Critlcal 2onas
Fac. OMce | Fac. OMce | Fac. OMce | Fac. OMce | Fac. OMce | Fac. OMce
Zone Mame
Zone tite fums purpie faic for ol (5]
Zone Tag Third 35 Third 36 Third 37 Thilrd 38 Third 35 Third 40
OMce space | OMMice spaca | OMca Bpace | OMca space | OMCe 3pace | OMica Bpace
Space type
Salect from pul-down (k1
Floor Area of zane Az = 133 105 105 135 105 02
Deslgn population of Zone Pz P [default vale llsted; may be overkdden) i | 1 1 1 1 1
D5IgN 1043l GUPDYY 10 Z0NE (PAMENy plus |0ca resiroulates) Wiz om 175 175 175 175 175 175
Inducion Terminal Unk, Dual Fan Dual Duct or Transfer Fan? Salect fom pul-down (k51 or leave blank T A&
Local recine. alr % representative of ave system retum alr Er
Percent of toial design alMow raba at condfoned analyzed D= B | A00% 100%| 100% 100% 1008 100%: 005
Alr gistriougion type at conditionad analyzed Salect from pul-down (k1 [35] CS [ [+ [ [
Zone ar distribution effeciiveness at condlioned analyzed Ex 1.00 100 1.00 1.00) 1.00) 1.00
Primary air fraction of supply air at condiioned analyzed =1
Rasults
Wertllalion System Eficlency = 042
Cundoar alr Imtzke reguired for system at cin ST
Cundoar alr per unit foar area atlas cimisl e |
Cundoaor alr per parson senved by system (including dversity)  VotPs  cimip 55
Cundodor alr 36 & % of d2Eign primary supoly alr Yod o 35%
Datalled Calculations
Initial Calcwiations for tne SyAteM &8 3 WHOla
Primary supply alr ow to system a1 conditioned analyzed Vs cim = ‘piDs - 27500
UngormactedOA requirement Tor system au cim = [ApsPs+RasAs = 4113
Uncomacted OA reqd a8 a fraction of primary SA X5 = Vou lvps - 015
Inttial Calewlations for Individusl Zones
O rate per unit area far Zone Raz cimist 0.os DaE 0.06 L.0E 0.6 a.0e
4 Fais par person Rpz  cimip 500 500 5.00 500 500 5.00
Total supply alr to zone {1 condition being analyzed) Wiz o 75 175 175 175 175 175
Linused OA reg'd to breahing zone iz cim = FRpzPz+RazAz - 111 11.3 114 113 1.3 1.1
Linusied O requirement for zone Waz cim = \ViozEz - 11 11 11 1 11 1
Fraction of zone supply not diregsly regrc. Som zone Fa = Ep:(1-EpjEr - 1.00 100 1.00 1.00 1.00 1.00
Fraction of zone supply from fuly mixed primany ar Fb = [Ep - 1.00 1.00 1.00 1.00: 1.00 1.00
Fraction of zone QA not directly recine. from zone Fe = i-{i-Ezj1-Enji-En - 1.00 1.00 1.00 1.00 1.00 1.00
Unused CA fraction required In supgly air o zone Zd = WazivVdz = 0.os DaE 0.0 L.0E 0.3E a.0e
Linsed O& fraction required In prmary ar [ zone Zp = oz/\Voz = .05 DO 0.06 0.DE 0.6 0.06
System Ventllation EMclency
Zone ernllation Efciency (App A Method) Evz - (Fa+Fb¥Xs-FcZ)/Fa = 109 1.8 1.08 108 1.8 1.09
Systern Ventilaion EMclency [App A Method) Ev = min [Evz} - 042
entlation System EMiclency (Table 6.3 Method) = = alue from Tagke 6.3 - nia
Mindmum cutdocr i infaks SMow
Candoar Alr Imtake Flow required o System Wt oim = “aoul!Ev = SLET
4 Intake req'd a5 a fracion of primary S& ¥ - vativps - 0.35
Cuidoor Ar Intake Flow required io System (Tabie £.3 Method) Vot cim = ‘ou!Ew - nia
4 Intake req'd as a fracion of primary S& (Tabie £.3 Method] ¥ = ativps = na
04 Temp af which Min OA provides all cooling
AT below which OA Imtake fiow 1s & minimum DegF = {To-dTsfH1-Yi"Tr+dTr = 24
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Michael W. Reilly Jr.

Nassau Community College Life Sciences Building

Bullding: Nassau Community College Lite Sclances Bullding
Systam TagMame: EHU-1
Operating Condifion Description: Deslgn Peak Cooling Load Condifion
Units |sslect from pull-gown list)
Imputs for System Name Units Syetem jures
Floor area senved by system Az B 19053
Populatan of area served Dy system (Inciuding dlversity) Ps = 100% | divarsity 328|PHo00 st
Deslgn primary supgly Tan airfow rate psd  cim 27,500 |cimist
O req'd per unit area for system (Welghted average) Ras  cimsl {0.08 |ave cfmis
28 req’d per persan for sysiem area (Welghted average| Rps efmip E.Q|awa cimio
Inputs for Potentially Critical zonss
Zone Mame
Fone it fms purpie aiic for nﬂ_.nm_..ﬂnm__.m._ Wrages
Zone Tag
Space hype
Salect trom pull-down list
Floor Area of Zone Az & total s
Deslgn population of zone =4 = [default value llsted; may be ovemidden)  tofal P
Design total supgly 1o Zone (prmary plus local recirculated)  Wdzd  ofm total cfm
Induction Terminal Unk, Dual Fan Dual Duct or Transfer Fan? Salect trom pull-down 151 o [eave blank If Mis
Local recire. alr % represemniative of ave system retum air = avarage
Percant of tntal design aifow rate at condfoned analyzed o= % || average make that primary over dasign
Alr distriouton type 3t conditionad analyzed Salect trom pull-down list
Zone alr dstribution effeciivaness at condioned N-m_wﬂmn_ Ez avarage UJEWEDF.%EHH.WW
Primary air fraction of supply alr at condiioned analyzed Ep Svarage 27500 cfm
Results
Ventilaton Systemn EMclency =0 0.42
Candoar alr Intake raguired for system ot otm 68T
Cundoar alr per unit fioor arza Wotiss  cimist 051
Cuidoar alr per persan senved by system (Including dversity)  WobPs oimip 235
CARdDar AIr 35 3 % of G2EIgN SRMmary supaly alr Ypd  cim 35%
Datalled Calculations
Initlal Calculations for the Syatem &5 a whols
Frimary supgly alr fiow to system at conditionad analyzed ps  ofm pdDs = 27500 System population without diversity
Ungormacted 0A requirement Tor system Wou o ofm = RpsPs+RasAs - 4113 Zystem popuiation diversty, D
Uncorrected O req'd a5 a fraction of primary SA X5 = ou!Vps - 015
Initlal Caleulations for Indlvidual zones
O, rate par unit araa for zone Raz  ciwist
O, rate par pesson Rpz  cimip
Total supgly air to zone {at condition beirg analyzed) iz om
Uniesed O req'd to breating zane Voz  oim - RpzPz+RazAz -
LUniesed S requirement far zone Vaz  oim - \bzEz -
Fraction af zone supply not directly raginc. fom zons Fa - Ep+[1-Ep)Er -
Fraction of Zone supply fom fully mixed prmary ar o - Ep -
Fraction af zone © not directly recine. from zane Fo = 1-{1-Ez)1-Ep)1-Er) -
LUnLesed O, Tackon required In SUpgly arto 2one Za = VOzivdz - Maxmum Zd
Uniesed O, fraction required In pamary air b zone & = ozivpz - Maxmum Zp
Systam Ventllation EMiclsncy
Zone Venlllahion EMciency (App A Mathod) Bvz = (FasFtXs-FcZ)/Fa =
System Ventilaion EMclency (Aop A Method) Ev = min [Evz) = D42
Ventilation System EMiclency (Taole 5.3 Method) Ev = alue from Taoke 6.3 - nia
Minimum oufdoor 3ir intaks sflow
Curdoar Ar take Fiow required io Systam Vot otm = ou!Ev - 5687
O Intake req'd 35 3 fraction of primary S4 Y = Votivps - 035
Cutdoor Ar Inkake Flow required fo System (Tabie £.3 Method) Vot ofm = ‘ou!Ew - nia
O Infake req'd 35 a fraction of primary SA {Tabée £.3 Mathod] ¥ = atives - nia
at which Min O2 all eoal
AT below which O Intake Niow Is @ minimum DeqF = {To-dTsfei-viTrsaTr = 24
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Michael W. Reilly Jr.

Nassau Community College Life Sciences Building

Building:
System Tag/Mame:
(Operating Condition Description:

Nassau Community College Life Sciences Building

AHU-Z

Design Peak Cooling Load Condition

Units [select from pull-down list) IP

Inputs for System Name Units System
Floor area served by system As sf 18401
Population of area served by system (induding diversity) Ps P [ 100%] diversity 20
Deesign primary supgly fan airflow rate Vpsd  cfm 27 550
24 req'd per unit ansa for system (Weighted average) Ras  cfm/sf 0.03
A req'd per person for systemn area (Wisighted average) Rps  cfmip 7.3

Inputs for Potentially Critical zones
Zon Corr. #1 General General General General Men Women

e Name - P . - I o
Zone title fums puple #alic for oniical zones) Classroom | Classroom | Classroom | Classroom
Zone Tan First 01 First 03 First 04 First (5 First 06 First 08 First 09
Comidors Lecture Lecture Lecture Lecture Storage Storage
Space ype classroom classroom classroom classroom rooms MOOTIS:
Select from pull-down list

Floor Area of zone Az =f 1482 1074 755 1087 1056 243 314
Design pogulation of zone Pz P {default value listed: may b= overridden) [1] 3a 24 35 36| 4 E
Dresign total supply to zone (primary plus local recirculated) Vdzd  cfm TED| 1600 1100 1800 1300| 225 325
nduction Terminal Unit, Cual Fan Dual Duct or Transfer Fan? Select from pull-down list or leawe blank if NE
Local recirc. air % representative of ave system retum air Er

Inputs for Operating Condition Anal
Percent of total design aiflow rate at conditioned analyzed D= % | 100%] 100°% 100% 100% 100%] 100%] 100%:] 100°%
Air distribution type at conditioned analyzed Select from pull-down list [#:] (] GCS CS) C5 C5| (]
Zone air distribution effectivensss at conditionsd analyzed Ez 1.00 1.00 1.00 1.00) 1.00) 1.00 1.00
Primary air fraction of supply air at condifioned analyzed Ep

Results
‘fentilation System Efficiency Ev 0.ra
Cutdoor air intake required for system Vot cfm 4844
Outdoor air per wnit floor area Votlds  cfmisf 0.2%
Outdoor air per person served by system (induding diversity)  VobPs  ofmip 134
Qutdoor air as a % of design primary supply air ¥od cfm 18%

Detailed Cal =

Initial Calewlations for the em as a whole
Primary suppdy air flow to system at conditicned analyzed Vps cfm = \pdDs = 27680
Uncomected 08 requirerment for system Wou cfm = RpsPs+Rasfs = s
Uncomected OA req'd as a fraction of pimary SA ¥z = VouVps = 014
OA rate per unit area for zone Raz  cfmisf 0.08 006 0.06 0.08 0.06 0.12 012
QA rate per person Rpz  cfmp 0.00 7.50 7.50 T7.50 7.50 0.00 0.00
Total supply air to zone {3t condition being anafyzed) Vdz  cfm 750 1800 1100 1600 1200 25 325
Unused OA req'd to breathing zone Vbz  cfm = RpzPz+Rarfz = BR.S 3344 253 340 334 282 a7
Unused OA reguirement for zone Voz cfm = Voz'Ez = a0 34 225 3M 33 28 33
Fraction of zone supply not directly recire. from zone Fa = Ep+(1-EpjEr = 1.00 1.00 1.00 1.00 1000 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = B = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone OA not directy recirc. frem zone Fc = 14{1-Ezk1-Ep)1-Er} = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unused OA fraction required in supply air bo zone Zd = Voz \Vde = 0.12 021 020 021 0226 0.13 012
Unused OA fraction required in primary air to zone Zp = Woz !Vpz = 0.12 021 020 021 026 0.13 012

em Ventilation Effici

Zone Ventlation Efficiency (App A Method) Evz = [(Fa+FbXs-FeZ)fFa = 1.02 0oz 0p3 03 088 1.0 1.02
System Ventilation Efficiency (App A Method) Ev = min {Ewvz) = 0.7a
entilation System Efficiency (Table 3.2 Method) Ev = Walue from Table 6.3 = 0.50
Cutdoor Air Intake Flow required to System Vot cfm = VoulEw = 4844
QA intake req'd as a fraction of primary SA Y = Wot/\Vps = 018
Outdoor Air Intake Flow required to System (Table 5.3 Method) Vot cfm = WoulEv = 4768 77496
QA intake req'd as a fraction of primary SA (Table 6.3 Method) Y = ot/ \Vps = 017 002
OAT below which OA Intake flow is @ minimum DegF = {Tp-dTsfi-{1-¥)"{TredTr = 25
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Michael W. Reilly Jr.

Nassau Community College Life Sciences Building

Building: Nassau Community College Life Sciences Building

System Tag/Mame: AHO-Z

‘Operating Condition Description: Design Peak Cooling Load Condition

Units {select from pull-down list) IP

Inputs for System Name Units System
Floor area served by system As sf 18401
Population of area served by system (including diversity) Ps P [ T00%] diversity ]
Deesign primary supply fan airflow rate Vpsd  cfm 27 650
A req'd per unit area for system (Wsighted average) Ras  cfm/sf 0.03
A req'd per person for system area (Weighted average) Rps  cfmip 7.3

Inputs for Potentially Critical zones
Zone Name e e Elec. Tele. Vending Fac. Office | Fac Office | Fac. Office | Fac. Office

Zone title fums purple dalic for criical 2one|s)
Zone Tag First 10 First 13 First 40 First 41 First 42 First 43 First 44
Electrical Electrical Coffes Office space | Office space | Office space | Office space
Space type equipment | equipment Stations
Select from pull-down list [OOIME [OOME

Floor Area of zone Az =f 110 [ 203 106 105 105, 105
Ceesign population of zone Pz P (default value listed: may b= overridden) [1] a 4 1 1 i i
Deesign total supply to zone (primary plus local recirculated) Vdzd cfm 100| 1] 2325 325 325 325 325
nduction Temrminal Unit, Cual Fan Dwal Duct or Transfer Fan? Select from pull-down list or leave blank if N&
Local recirc. air % representative of ave system retum air E

Inputs for Operating Condition Anal
Percent of total design aiflow rate at conditioned analyzed D= % | 100%:] 100R% 100% 100% 100%] 100%] 100%] 100R%
Air distribution type at conditioned analyzed Select from pull-down list C3 ] (] C3 C5 C5 C3
Zone air distrivution effectvensss at conditionsd analyzed Ez 1.00 1.00 1.00 1.00) 1.00] 1.00 1.00
Primary air fraction of supply ar at conditioned analyzed Ep

Results
‘Wentilation System Efficiency Ev 0.78
Outdoor air intake required for system Vot cfm 4844
Cutdoor air per wnit floor area Votlts  ofmi'sf 0.2%
Outdoor air per person served by system (induding diversity)  VotlPs  cfmip 134
Outdoor air as a % of design primary supply air ¥od cfm 18%
Primary supgly air flow to system at conditiened analyzed Vs cfm = \pdDs = 27E50
Uncomected A requirement for system Wou cfm = RpsPs+RasAs = .
Uncomected 08 req'd as a fraction of primary 54 s = Vou/!Vps = 014
O rate per unit area for zone Raz  cfmisf 0.08 0.06 0.06 0.06 0.05 0.09 0.08
QA rate per person Rpz  cfmp 0.00 0.00 5.00 500 5.00 5.00 5.00
Total supply air to zone {3t condition being analyzed) Vdz  cofm 100 50 225 25 325 325 325
Unused OA req'd to breathing zone Vbz  cfm = RpzPz+RazhAz = 6.3 4.1 22 114 11.2 11.3 11.3
Unused OA requirement for zone Voz  cfm = Viz'Ez = 7 4 a2 1l 11 11 1
Fraction of zone supply net directly recirc. frem zone Fa = Ep+(1-EpjEr = 1.00 1.00 1.00 1.00 100 1.00 1.00
Fraction of 2one supply from fully mixed primary air Fb = BEp = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of 2one OA nat directly recire. from zone Fc = 14{1-Ez)1-Ep}1-Er)} = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unused OA fraction required in supply air to zone Zd = VoziVdz = D.07 0.08 0.14 003 003 0.03 0.03
Unused OA fraction required in primary air to zone Zp = Voz ! Vpz = 0.07 0.08 0.14 0.03 003 0.03 0.03

em Ventilation Effici

Zone Ventlation Efficiency (App A Method) Ewvz = (Fa+Fb¥s-Fcf)iFa = 1.07 1.06 0.ea 110 1.10 1.10 1.10
System Ventilation Efficiency (App A Method) Ev = min (Evz) = 0.78
‘Wenfilation System Efficiency (Table 3.3 Method) Ev = Vaue from Table 6.3 = 0.50
Outdoor Air Intake Flow required to System Vot cfm = Voul!Ew = 4844
QA intake req'd as a fraction of primary S5A Y = Vot ! \Vps = 018
Outdoor Air Intake Flow required to System (Table 8.2 Method) Vot cfm = Vou/!Ew = 4T6a
OA intake req'd as a fraction of primary 5A (Table 8.3 Method) Y = Vot ! \Vps = 017
AT below which OA Intake flow is @ minimum DegF = {(Tp-dTsfi-(-Y " TredTr = 25
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Nassau Community College Life Sciences Building

Building: Nassau Community College Life Sciences Building
System Tag/Mame: AHO-Z
Operating Condition Description: Design Peak Cooling Load Condition
Units (select from pull-down list) IP
Inputs for System Name Units System
Floor area served by system A5 sf 18401
Population of area served by system (incuding diversity) Ps P [ 100%] diversity ¥
Deesign primary supgly fan arflow rate Wpsd cfm 27850
A req'd per unit area for system (Weighted average) Ras  cfmisf 0.03
A req'd per person fior system area (Weighted average) Rps  cfmip T.3
Inputs for Potentially Critical zones
Zon Fac. Office | Fac. Office | Fac. Office | Fac. Office | Fac Office | Fac. Office | Fac. Office
e Name - — P i
Fone tile fums puple ialic for criical zoney{s)
Zone Tag First 45 First 46 First 4T First 48 First 49 First 50 First 51
Office space | Office space | Office space | Office space | Office space | Office space | Office spaca
Space type
Select from pull-cown list
Floor Area of zone Az sf 105 105 105 105 105| 105/ 105
Design population of zone Pz P jdefault value listed: may be cverridden) 1 1 1 1 1 1 1
Dresign total supply to zone (primary plus local recirculated) Vidzd cofm 325 325 325 325 326 325 325
nduction Temminal Unit, Cual Fan Dual Duct or Transfer Fan? Select from pull-down list or leave blank if MA
Local recire. air % representative of awe systern retum air E
Percent of total design aiflow rate at conditioned analyzed Ds % [ 100 100% 100% 100% 100%%| 100%] 100 100%
Air distribution type 3t conditioned analyzed Select from pull-down list [ C5 Cs C5| C5 C5| [
Zone air distrivution effectivensss at conditioned analyzed Ez 1.00 1.00 1.00 1.00) 1.00| 1.00 1.00
Primary air fraction of supply air at conditioned analyzed E
Results
‘Wentilation System Efficiency Ev 0.78
ir intake required fior system Vot cfm 4844
per unit floor area WotlAs  ofmisf 0.26
per person served by system (including diversity]  VotPs  cfmip 151
Outdoor air as a % of design primary supply air Yed cfm 18%
Detailed Cal =
Initial Calculations for the em as a whole
Primary supply air flow to system at condiicned analyzed Vips cfm = \pdDs = 27880
UncomectedOA requirerment for system Viou cfm = RpsPs+Rasfs = area
Uncomected OA req'd as a fraction of pimary 5A X5 = \ou ! \Vps = 0.14
O rate per unit area for zone Raz  cfmisf 0.08 0.06 0.06 0.06 0.05 0.08 0.08
QA rate per person Rpz  cfmip 5.00 5.00 5.00 500 5.00 5.00 5.00
Total supply air to zone (3t condition being analyzed) Vidz cfm 325 325 26 25 325 325 325
Unused OA req'd to breathing zone Vbe cfm = RpzPz+RazhAz = 11.3 13 112 113 11.2 11.3 11.3
Unused OA requirement for zone Vo cfm = Vie'Ez = 1 11 11 1l 11 11 1
Fraction of zone suppdy not directly recire. from zone Fa = Ep+{1-EpjEr = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = B = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone OA not directly recirc. from zone Fc = 1{1-Ez)1-Ep}{1-Er} = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unused OA fraction required in supply air to zone Zd = Voz 'Vdz = 0.03 0.03 0.03 0.03 003 0.03 0.03
Unused OA fraction required in primary air to zone Zp = oz 'Vpz = 0.03 0.03 0.03 003 003 0.03 0.03
em Ventilation Effici
Zone Ventlation Efficiency (App A Method) Evz = (Fa+Fb¥s-FcZj/Fa = 1.10 1.10 1.10 1.10 1.10 1.10 1.10
System \Ventilation Efficiency (App A Method) Ev = min (Evz) = 0.78
Wentilation System Efficiency (Table 8.2 Methad) Ev = Value from Table 6.3 = 0.80
Outdoor Air Intake Flow required to System Vot cfm = Vou/!Ew = 4844
QA intake req'd as 3 fraction of primary 54 ¥ = Vot Vps = 018
Outdoor Air Intake Flow required to System {Table 6.3 Method) Vot cfm = Vou/!Ev = 4768
OA intake req'd as a fraction of primary 54 (Table 6.3 Method) Y = Vot Vps = 017
QAT below which OA Intake flow is @ minimum DegF = {Tp-dTsf{1-¥)"{TredTr = 25
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Nassau Community College Life Sciences Building

Building: Nassau Community College Life Sciences Building
System Tag/Mame: AHO-Z

Operating Condition Description: Design Peak Cooling Load Condition

Units [select from pull-down list) IP

Inputs for System Name Units System
Floor area served by system As =f 18401
Pogulation of area served by system (induding diversity) Ps P En?ﬁm ty 220
DCresign primary supply fan arflow rate Vpsd cim 27 850
04 req'd per unit area for system (Weighted average) Ras  cimisf 0.03
04 req'd per person for system area (Weighted average) Rps  cfmip T3
Inputs for Potentially Critical zones
Zone Name o N e Fac. Office | Fac. Office Men Women Elec. Tele. Vending
Zone title twms puple i@l for oniical 2one{s)
Zone Tag First 52 First 53 Second 07 Second B Second 09 Second 14 Second 40
Office space | Office space Storage Storage Electrical Electrical Coffes
Space type rooms rooms equipment | equipment stations
Select from pull-down list [OOMS [D0Ms
Floor Area of zone Az =f 105| 108 243 310 110 5] 201
DCresign population of zone Pz P {default value listed: may b= cverridden) i 1 4 & 0 [1] 4
Deesign total supply to zone |primary plus local recirculated Vdzd  cfm 325 L] 225 325 100 50 225
nduction Terminal Unit, Dual Fan CDual Duct or Transfer Fan? Select from pull-down list or leawe blank if NA
Local recire. air % representative of ave systemn retum air E
Percent of total design aiflow rate at conditioned analyzed Ds % | 100% 1007 100°% 100% 100%| 100%, 100% 1007
Air distribution type at conditioned analyzed Select from pull-down list C5 o] Cs ) [¥5 C5| [
Zone air distrivution effectivensss at conditioned analyzed Ez 1.00 1.00 1.00 1.00)| 1.00 1.00 1.00
Primary air fraction of supply air at conditioned analyzed E
Results
‘entilation System Efficiency Ev 0.78
ired fi Vot cfm 4844
Votfas  cfmisf 0.26
Cutdoor air per person senied by system (induding diversity)  VotPs  cimip 131
Outdoor air as a % of design primary supply air ¥pd cfm 18%
Primary supgly air flow to system at coenditicned analyzed Vs cfm = \pdDs = 278R0
Uncomected 04 regquirement for system Vou cfm = RpsPs+Rasfs = area
Uncomected OA req'd as a fraction of primary SA X5 = \ou!\Vps = 0.14
O rate per unit area for zone Raz  cimisf 0.0 0.06 012 iz 0.06 0.08 0.0
QA rate per person Rpz  cimip 5.00 500 0.00 00D 0.00 0.00 5.00
Total supply air to zone (3t condition being anatyzed) Vidz cfm 325 350 225 325 100 k2| 225
Unused OA reqd to breathing zone Vbz cfm = RpzPz+Rarfz = 113 115 282 rz 8.6 41 a2
Unused A reguirement for zone Voz cfm = Voz'Ez = 1 12 28 ar T 4 32
Fraction of zone supply not directly recire. from zone Fa = Ep+(1-EpjEr = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = Bp = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone O/ not directly recirc. from zone Fc = 1{1-Ez){1-Ep)y1-Er} = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unused OA fraction required in supply air to zone Zd = Voz !'Vdz = 0.03 0.0z 013 ot 007 0.08 0.14
Unused OA fraction required in primary air to zone Zp = Voz !'Vpz = 0.03 0.0z 013 LR 007 0.08 0.14
em Ventilation Effici
Zone Ventiation Efficiency (App A Method) Evz = (Fa+Fb¥s-FcZ)iFa = 1.10 1.10 1.01 102 107 1.06 0.99
System Ventilation Efficiency (App A Mathad) Ev = min (Evz) = 0.78
‘entilation System Efficiency (Table 6.3 Method) Ev = Value from Table 6.3 = 0.80
Outdoor Air Intake Flow required to System Vot cfm = Vou/!Ev = 4844
O intake req'd as a fraction of primary 5A Y = Vot Vps = 018
Outdoor Air Intake Flow required to System (Table 8.3 Method) Vot cfm = Vou/!Ev = 4768
04 intake req'd s a fraction of primary SA (Table §.3 Method) Y = Vot \Vps = 07
QAT below which OA Intake flow is {§ minimem DegF = {Tp-dTsfH1-¥)'{Trsdlr = 25
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Nassau Community College Life Sciences Building

Building: Nassau Community College Life Sciences Building
System Tag/Mame: AHO-Z

Operating Condition Description: Design Peak Cooling Load Condition

Units [select from pull-down list) IP

Inputs for System Name Units System
Floor area served by system As =f 18401
Pogulation of area served by system (induding diversity) Ps P En?ﬁm ty 220
DCresign primary supply fan arflow rate Vpsd cim 27 850
04 req'd per unit area for system (Weighted average) Ras  cimisf 0.03
04 req'd per person for system area (Weighted average) Rps  cfmip T3
Inputs for Potentially Critical zones Potentially Critical Zones
Zen Fac. Office Fac. Office | Fac. Office Fac. Office Fac. Office Fac. Office Fac. Office
e Mame [ el e e g
Zone title twms puple i@l for oniical 2one{s)
Zone Tag Second 41 Second 42 Second 43 Second 44 Second 45 Second 46 Second 47
Office space | Office space | Office space | Office space | Office space | Office space | Office space
Space type
Select from pull-down list
Floor Area of zone Az sf 104 105 105 108 105 105 10|
DCresign population of zone Pz P {default value listed: may b= cverridden) i 1 1 1 1 i 1
Deesign total supply to zone |primary plus local recirculated Vdzd  cfm 325 vl 325 325 325 325 325
nduction Terminal Unit, Dual Fan CDual Duct or Transfer Fan? Select from pull-down list or leawe blank if NA
Local recire. air % representative of ave systemn retum air E
Percent of total design aiflow rate at conditioned analyzed Ds % | 100% 1007 100°% 100% 100%| 100%, 100% 1007
Air distribution type at conditioned analyzed Select from pull-down list C5 o] Cs ) [¥5 C5| [
Zone air distrivution effectivensss at conditioned analyzed Ez 1.00 1.00 1.00 00| 1.00 1.00 1.00
Primary air fraction of supply air at conditioned analyzed E
Results
‘entilation System Efficiency Ev 0.78
ired fi Vot cfm 4844
Votfas  cfmisf 0.26
Cutdoor air per person senied by system (induding diversity)  VotPs  cimip 131
Outdoor air as a % of design primary supply air ¥pd cfm 18%
Primary supgly air flow to system at coenditicned analyzed Vs cfm = \pdDs = 278R0
Uncomected 04 regquirement for system Vou cfm = RpsPs+Rasfs = area
Uncomected OA req'd as a fraction of primary SA X5 = \ou!\Vps = 0.14
O rate per unit area for zone Raz  cimisf 0.0 0.06 0.06 0LDG 0.06 0.08 0.0
QA rate per person Rpz  cimip 5.00 500 5.00 500 500 5.00 5.00
Total supply air to zone (3t condition being anatyzed) Vidz cfm 325 325 326 325 325 35 325
Unused OA reqd to breathing zone Vbz cfm = RpzPz+Rarfz = 114 1.3 113 13 11.3 11.3 113
Unused OA reguirement for zone Vaoz cfm = Vhe'Ez = 11 1 11 1 11 11 11
Fraction of zone supply not directly recire. from zone Fa = Ep+(1-EpjEr = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = Bp = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone O/ not directly recirc. from zone Fc = 1{1-Ez){1-Ep)y1-Er} = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unused OA fraction required in supply air to zone Zd = Voz !'Vdz = 0.03 0.0z 0.0z oo 003 0.03 0.03
Unused OA fraction required in primary air to zone Zp = Voz !'Vpz = 0.03 0.0z 003 oo 003 0.03 0.03
em Ventilation Effici
Zone Ventiation Efficiency (App A Method) Evz = (Fa+Fb¥s-FcZ)iFa = 1.10 1.10 1.10 1.10 110 1.10 1.10
System Ventilation Efficiency (App A Mathad) Ev = min (Evz) = 0.78
‘entilation System Efficiency (Table 6.3 Method) Ev = Value from Table 6.3 = 0.80
Outdoor Air Intake Flow required to System Vot cfm = Vou/!Ev = 4844
O intake req'd as a fraction of primary 5A Y = Vot Vps = 018
Outdoor Air Intake Flow required to System (Table 8.3 Method) Vot cfm = Vou/!Ev = 4768
04 intake req'd s a fraction of primary SA (Table §.3 Method) Y = Vot \Vps = 07
QAT below which OA Intake flow is {§ minimem DegF = {Tp-dTsfH1-¥)'{Trsdlr = 25
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Nassau Community College Life Sciences Building

Building: Nassau Community College Life Sciences Building
System Tag/Mame: AHL=Z

Operating Condition Description: Design Peak Cooling Load Condition

Units {select from pull-down list) IP

Inputs for System Name Units System
Floor area served by system A5 sf 18401
Popadation of area served by system (including diversity) Ps P Ea?ﬁd ty 320
Ceesign primary supply fan airflow rate Vpsd  cfm 27850
24 req'd per unit area for system (Weighted average) Ras  cfmisf 0.03
A req'd per person for system area (Weighted average) Rps  cfimip ]
Inputs for Potentially Critical zones
Zon Fac. Office | Fac. Office | Fac. Office | Fae. Office | Fac Office | Fac. Office Corr. #1
e Name Fone e i e alic for critical zoneis)
Fone tile fums purple dalic for crtical zone(s)
Zone Tan Second 48 Second 49 Second S0 Second 51 Second 52 Second 53 Third 01
Office space | Office space | Office space | Office space | Office space | Office space | Comidors
Space type
Select from pull-down list
Floor Area of zone Az =f 105 105 105 105 105 108 1501
Cesign population of zone Pz P (default value listed: may b= cverridden) 1 1 1 1 1 1 [1]
Deesign total supply to zone (primary plus local recirculated) Vdzd cfm 325 325 325 325 325 350 700
nduction Temrminal Unit, Cual Fan Duwal Duct or Transfer Fan? Select from pull-down list or leave blank if MA&
Local recirc. air % representative of ave systermn retum air E
Inputs for Operating Condition Anal
Percent of total design airflow rate at conditioned analyzed D= % [ 1005 100°% 100°% 100% 100%] 100%] 100%] 100°%
Air distributicn type 3t conditioned analyzed Select from pull-down list [E] CS CS CS| C5| C5| CS
Zone air distrivution effectiveness at conditioned analyzed Ez 1.00 1.00 1.00 1.00| 1.00)] 1.00 1.00
Primary air fraction of supply air at conditioned analyzed E
Results
‘entilation System Efficiency Ev 0.78
ir intake required for system Vot cfm 4844
per unit floor area Wotids  cfmi'st 026
per person served by system (induding diversity)  VotPs  cfmip 131
Qutdoor air as a % of design primary supply air ¥ed cfm 18%
Detailed Cal =
Initial Caleulations for the em as a whole
Primary supply air flow to system at conditioned analyzed Vips cfm = \pdDs = 27650
Uncomected QA reguirement far system Vou cfm = RpsPs+Rasfs = area
Uncomected OA req'd as a fraction of primary 54 X5 = \ou!\Vps = 014
OA rate per unit area for zone Raz  cfmisf 0.08 0.06 0.06 008 0.08 0.08 0.08
QA rate per person Rpz  cfmp 5.00 5.00 5.00 5.00 5.00 5.00 0.00
Total supply air to zone {3t condition being anatyzed) Vidzr  cfm 325 325 a25 26 325 350 700
Unused OA req'd to breathing 2one Vbz  cofm = RpzPz+RazhAz = 11.3 1.3 113 113 11.3 1.5 B0.1
Unused OA requirement for zone Vor  cfm = Viz'Ez = 1 1 1 1 11 12 an
Fraction of zone supply net directly recirc. from zone Fa = Ep+(1-EpjEr = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = EBEp = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of 2one O nat directly recire. from zone Fc = 14{1-Ez}1-Ep)yi-Er) = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unused OA fraction required in supply air to zone Zd = Voz !Vdz = 0.03 003 0.03 03 0.03 0.03 013
Unused OA fraction required in primary air to zone Ip = Voz!'Vpz = 0.03 0.03 0.03 0oz 0.03 0.03 0.13
em Ventilation Effici
Zone Ventlation Efficiency (App A Method) Evz = (Fa+Fb¥s-FcZ}iFa = 1.10 1.10 1.10 1.10 1.10 1.10 1.01
System \Ventilation Efficiency (App A Methaod) Ev = min (Evz) = 0.7
entilation System Efficiency (Table 8.3 Method) Ev = Value from Table 6.3 = 0.80
Outdoor Air Intake Flow required to System Vot cfm = \oulEw = 4844
0A intake req'd as a fraction of primary SA ¥ = ot \Vps = 018
Outdoor Air Intake Flow required to System {Table 6.3 Method) Vot cfm = VoulEv = 4T6d
04 intake req'd as a fraction of primary 54 (Table 6.3 Method) Y = ot \Vps = 017
QAT below which OA Intake flow is ) minimem DegF = {[Tp-dTsf-(1-¥){Tr+dTr = -5
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Building:

System Tag/Mame:

(Operating Condition Description:
Units (select from pull-down list)

Nassau Community College Life Sciences Building

AHD-2

Design Peak Cooling Load Condition

Inputs for System

Fhoor area served by system

Ceesign primary supply fan arflow rate

Inputs for Potentially Critical zones

IP

Name Units System

As =f 18401
Popaudation of area served by system (incuding diversity) Ps P E&c@d ty 320

Vpsd  cfm 27 650
OA req'd per unit area for system (Wisighted average) Ras  cfmisf 0.03
Q8 req'd per person for system area (Weighted average) Rps cfmip i

Zon Frac. Skills | Prac. Skills |[Prac. Training| Prep Room Men Women Elec.
= Name P . PR i L=
Fone tile tims puple falic for criical zone(s) Traimimg Training
Zone Tan Third 03 Third 04 Third 05 Third 06 Third 0T Third 8 Third 08
Classrooms | Classrooms | Classrooms | Office space Storage Storage Electrical
Space type (ape 9 plus} | (age 3 plus) | (aged plus) TOOms rooms equipment
Select from pull-down lisk [DOMS.
Floor Area of zone Az sf 1426 1413 1398 290 243 310 110
Ceesign population of zone Pz P {default value Fsted: may be overridden) Rl il 34 2| 4 & [1]
Design total supply to zone (primary plus local recirculated) Vdzd  cfm 1500 1500 1500 300 225 325 100
nduction Temminal Unit, Dual Fan Duwal Duct or Transfer Fan? Select from pull-down list or leave blank if M4
Local recire. air % representative of ave system retum air Er
Inputs for Operating Condition Anal
Percent of total design aiflow rate at conditioned analyzed D= % [ 100%:| 100%% 1007 100% 100%| 100%| 100%| 100%
Air distribution type 3t conditioned analyzed Select from pull-down list [ C5 CS C5) C5| C5| C5S
Zone air distribution effectvensss at conditioned analyzed Ez 1.00 1.00 1.00 1.00| 1.00] 1.00 1.00
Primary air fraction of supply air at conditioned analyzed Ep
Results
\entilation System Efficiency Ev 0.78
Cutdoor air intake required for system Vot cfm 4844
COutdoor air per wnit floor area Wotlhs  cfmisf 0.2%
Cutdoor air per person sened by system (including diversity)  VolPs  cimip 134
Cutdoor air as a % of design primary supply air Ypd cfm 18%
Primary supply air flow to system at conditioned analyzed Vps cfm = VpdDs = 27E50
Uncomected QA requirement far system Viou cfm = PRpsPs+RaséAs = e
Uncomected OA req'd as a fraction of pimary SA s = Wou/Vps = 014
QA rate per unit area for zone Raz  cimisf 012 012 012 0LDG 012 0.12 0.0a
O rate per person Rpz  cimip 10.00 10.00 10.00 50D 0.00 0.00 0.00
Total supply air to zone (3t condition being analyzed) Vidz  cfm 1500 1500 1500 300 225 325 100
Unused OA reqd to breathing zone Vbz  cfm = RpzPz+Razhz = 531.1 530.3 5275 e 292 372 6.4
Unused OA requirement for zone Voz cfm = Voz'Ez = 531 530 528 28 e} T 7
Fraction of zone supply not directly recire. from zone Fa = Eps+{1-EplEr = 1.00 1.00 100 1.00 1.00 1.00 1.00
Fraction of 2one supply from fully mixed primary air Fb = B = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone O/ not directly recire. from zone Fc = 14{1-Ez)1-Ep){1-Er} = 1.00 1.00 100 1.00 1.00 1.00 1.00
Unused OA fraction required in supply air to zone Zd = WoziVdz = 0.35 0.5 0.35 ooa 013 0.11 0.07
Unused OA fraction required in primary air to zone Zp = Voz i Vpz = 0.35 0.35 0.35 ooa 013 011 0.o7
em Ventilation Effici
Zone Ventlation Efficiency (App A Method) BEwvz = [Fa+Fb¥s-Fef)/Fa = 0.73 0.7B ova 104 1.01 1.02 1.07
System Ventilation Efficiency (App A Method) Ev = min (Evz) = 0.78
\entilation System Efficiency (Table 8.2 Methad) Ev = Walue from Table 6.3 = 0.50
Cutdoor Air Intake Flow required to System Vot cfm = VoulEw = 4844
04 intake req'd s a fraction of primary 54 ¥ = Vot \Vps = 018
CQutdoor Air Intake Flow required to System {Table 6.3 Method) Vot cfm = WoulEv = 4768
= Wt \ps = 017
DegF = {Tp-dTsh{1-¥)(TredTr = 25
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Building: Nassau Community College Life Sciences Building

System Tag/Mame: AHO-Z

Operating Condition Description: Design Peak Cooling Load Condition

Units (select from pull-down list) IP

Inputs for System Name Units System
Floor area served by system As sf 18401
Population of area served by system (induding diversity) Ps P En?ﬁd ty 320
Cresign primary supply fan airflow rate Vpsd  cofm 27850
A req'd per unit area for system (Weighted average) Ras  cfm/sf 0.03
A req'd per person for system area (Weighted average) Rps  cfmip ]

Inputs for Potentially Crtical zones
Zone Name e e Tele. Vending Fac. Office | Fac. Office | Fac. Office Fac. Office | Fac. Office

Zone title fums punple #alic for criical zoneys)
Zone Tap Third 14 Third 41 Third 42 Third 43 Third 44 Third 45 Third 46
Electrical Coffee Office space | Office space | Office space | Office space | Office space
Space type equipment Stations
Select from pull-down list [DOMS.

Floor Area of zone Az =f [ i el 108 108 105 108 105
Cesign population of zone Pz P idefault walue Fsted: may b= overridden) [1] 4 1 1 1 1 i
DCeesign tetal supply to zone (primary plus local recirculated) Vdzd cfm [ 175 350 350 350 350 350
nduction Temminal Unit, Cual Fan Duwal Duct or Transfer Fan? Select from pull-down list or leave blank if NA
Local recire. air % representative of ave system retum air E

Inputs for Operating Condition Anal
Percent of total design aiflow rate at conditioned analyzed D= % [ 1005 100°% 100% 100% 100%] 100%] 100%] 100°%
Air distribution fype 3t conditioned analyzed Select from pull-down list cS (] GCS CS| C5| C5 (]
Zone air distrivution effectvensss at conditionsd analyzed Ez 1.00 1.00 1.00 1.00| 1.00] 1.00 1.00
Primary air fraction of supply air at conditioned analyzed Ep

Results
Wentilation System Efficiency Ev 0.78
Outdoor air ntake required for systam Vot cfm 4844
Outdoor air per wnit floor area Votlts  ofmi'sf 0.26
Outdoor air per person senved by system (induding diversity)  VotlPs  cfmip 131
Outdoor air as a % of design primary supply air ¥od cfm 18%
Primary supgly air flow to system at cenditicned analyzed Vs cfm = \pdDs = 27550
Uncomected 04 requirement for system Wou cfm = PRpsPs+Rasés = area
Uncomected OA req'd as a fraction of primary 34 ¥z = Vou/Vps = 014
QA rate per unit area for zone Raz  cfm/sf 0.0a 0.06 0.06 0LDG 0.06 0.09 0.08
QA rate per person Rpz  cfmp 0.00 500 5.00 500 5.00 5.00 5.00
Total supply air to zone {at condition being analyzed) Vdz  ofm 50 175 350 350 350 250 350
Unused OA reqd to breathing zone Viz  cfm = RpzPz+Razfz = 4.1 21 114 1.3 11.3 11.3 11.3
Unused O requirement for zone Voz cfm = Vbz'Ez = 4 a2 1" 1" 11 1 11
Fraction of zone supply net directhy recirc. frem zone Fa = Ep+(1-EpjEr = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = Ep = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone O nat directy recire. from zone Fc = 1{1-Ez)1-Ep}1-Er) = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unused OA fraction required in supply air to zone Zd = WoziVdz = 0.03 0.18 003 oo 0.03 0.03 0.03
Unused OA fraction required in primary air to zone Zp = Voz i Vpz = 0.03 0.18 0.03 oo 0.03 0.03 0.03

em Ventilation Effici

Zone Ventiation Efficiency (App A Method) Evz = [Fa+FbXs-Fed}/Fa = 1.05 D.e5 1.10 1.10 1.10 1.10 1.10
System Ventilation Efficiency (App A Method) Ev = min (Evz) = 0.78
‘entilation System Efficiency (Table 6.3 Method) Ev = Walue from Table 6.3 = 0.80
Outdoor Air Intake Flow required to System Vot cfm = Voul/Ew = 4844
QA intake req'd as a fraction of primary A Y = Vot /\ps = 0.18
Outdoor Air Intake Flow required to Systemn (Table 8.3 Method) Vot cfm = WNoulEv = 476
A intake req'd as a fraction of primary 5A (Table 8.3 Method) Y = Vot \ps = 017
QAT below which OA Intake flow is {f minimuem DegF = {Tp-dTsfi-(1-Y})'{Tredlr = -2
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Nassau Community College Life Sciences Building

Building: Nassau Community College Life Sciences Building
System Tag/Mame: AHI-Z

Operating Condition Description: Design Peak Cooling Load Condition

Units (select from pull-down list) IP

Inputs for System Name Units System
Floor area served by system As sf 18401
Population of area served by system (including diversity) Ps P E diversity 320
Cresign primary supply fan airflow rate Vpsd ofm 27 880
A req'd per unit area for system (Weighted averapge) Ras  cfmisf 0.03
4 req'd per person for system area (Weighted average) Rps  cofmip 7.3

Inputs for Potentially Critical zones
Zen Fac. Office Fac. Office | Fac. Office Fac. Office Fac. Office Fac. Office Fac. Office

e Mame e e ol e
ZFone tile fums puple iale for critical 2one{s)
Fone Tap Third 47 Third 48 Third 43 Third 50 Third 51 Third 52 Third 53
Office space | Office space | Office space | Office space | Office space | Office space | Office space
Space type
Select from pull-down list

Floor Area of zone Az sf 105 105 105 108 105 105 105
DCresign population of zone Pz P idefault value Fsted: may b overridden) i 1 1 1 1 i 1
Dresign tetal supply to zone (primary plus local recirculated) Vdzd cfm 350 350 350 350 350 350 350
nduction Termminal Unit, Cuwal Fan Dual Duct or Transfer Fan? Select frorm pull-down list or leave blank if N&
Local recire. air % representative of ave systermn retum air E

Inputs for Operating Condition Anal
Percent of total design airflow rate at conditioned analyzed Os % | 100%:] 100°% 1007% 100% 100%| 100%] 100%:] 1007
Air distribution fype at conditioned analyzed Select from pull-down list ] [ Cs CS C5 C5 ]
Zone air distrivution effectvensss at conditioned analyzed Ez 1.00 1.00 1.00 1.00| 1.00 1.00 1.00
Primary air fraction of supply air at condiioned analyzed Ep

Results
‘entilation System Efficiency Ev 0.78
Cutdoor air intake required for systam Vot cfm 4844
Qutdoor air per wnit floor area Vou'As  ofmisf 0.2
Cutdoor air per person served by system (induding diversity)  VotPs cfmip 134
COutdoor air as a ¥ of design primary supply air ¥ed cfm 18%

Detailed Cal =

Initial Calculations for the em as a whole
Primary supply air flow to system at conditioned analyzed Vips cfm = \pdDs = 27880
Uncomected 04 reguirement far system Viou cfm = PRpsPs+Rasés = e
Uncomected OA req'd as a fraction of primary 54 X5 = VouVps = 014
O rate per unit area for zone Raz  cfmisf 0.08 0.06 0.06 0LDG 0.06 0.08 0.0a
QA rate per person Rpz  cfmip 5.00 5.00 5.00 500 500 5.00 5.00
Total supply air to zone (3t condition being analyzed) iz cfm 350 350 350 350 350 250 350
Unused OA reqd to breathing zone Vbe cfm = RpzPz+Razfz = 11.3 1.3 113 1.3 11.3 11.3 1.3
Unused OA requirement for zone Vo cfm = Wbz'Ez = 1 1 11 1 11 1 11
Fraction of zone supply net directly recirc. from zone Fa = Ep+(1-EpjEr = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone supplhy from fully mixed primary air Fb = Ep = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fractien of zone OA not directly recire. from zone Fc = 14{1-Ez)1-Ep}1-Er} = 1.00 1.00 1.00 1.0 1.00 1.00 1.00
Unused OA fraction required in supply air to zone Zd = Voz \Vdz = 0.03 0.03 0.03 oo 003 0.03 0.03
Unused OA fraction required in primary air to zone Ip = Voz !'Vpz = 0.03 0.03 0.03 oo 003 0.03 0.03

em Ventilation Effici

Zone Ventiation Efficiency (App A Method) Evz = [Fa+FbXs-FeZ})/Fa = 1.10 1.10 1.10 1.10 110 1.10 1.10
System Ventilation Efficiency (App A Methad) Ev = min (Evz) = 0.78
‘fentilation System Efficiency (Table 8.3 Method) Ev = Walue from Table 6.3 = 0.80
Outdoor Air Intake Flow required to System Vot cfm = VoulEw = 4844
O intake req'd as a fraction of primary 5A ¥ = Vot \Vps = 0.18
Outdoor Air Intake Flow required to System {Table 6.3 Method) Vot cfm = WoulEv = 4TEd
O intake req'd as a fraction of primary 5A (Table 6.3 Method) Y = ot \Vps = 017
QAT below which OA Intake flow is {f minimem DegF = {Tp-dTsf-{1-¥)"{TredTr = -25
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Nassau Community College Life Sciences Building

Building:

Nassau Community College Life Sciences Building

System Tag/Mame: AHO-Z

(Operating Condition Description: Design Peak Cooling Load Condition

Units {select from pull-down list) IP

Inputs for System Name Units System Check Figures
Floor area served by system As sf 18401
Population of area served by system (including diversity) Fs P [ 700%] diversity 0 17.4 PI1000 s
Cesign primary supply fan arflow rate Vpsd  cfm 27 840 1.50 cfmisf
A req'd per unit area for system (Weighted average) Ras  cfm'sf 0.03 008 ave cim/sf
A req'd per person for system area (Weighted average) Rps  cfmip i T30 ave cfim'p

Inputs for Potentially Critical zones

Fac. Office
Zone Name Zone e fums purple #alc for criical zone|s) Totalsiaverages
Zone Tan Third 54
Office space
Space type
Select from pull-down list

Floor Area of zone Az sf 1og 18407 total sf
Deesign population of zone Pz P (default value listed: may b= overridden) 1 320 total P
Design total supply to zone [prmary plus local recirculated) Vdzd  cfm AT8l 27650 total cfm
Induction Temminal Unit. Cuwal Fan Dwal Duet or Transfer Fan? Select from pull-down list or leave blank if N
Local recirc. air % representative of ave systern refum air Er 1.00 awerage

Inputs for Operating Condition Anal
Percent of total design aiflow rate at conditioned analyzed D= % | 100%] 10075 100% awerage make that primary ower design
Air distributicn fype 3t conditioned analyzed Select from pull-cown list ]
Zone air distrivution effectvensss at conditionsd analyzed Ez 1.00 100% awerage  |Prirmary airflow rate to zones
Primary air fraction of supply ar at conditioned analyzed Ep 1.00 awerage 27650 ofm

Results
‘Wentilation System Efficiency Ev 078
Outdoor air intake required for systam Vot cfm 4844
Outdoor air per wnit floor area Wotlhs  cfmi'st 0.26
Qutdoor air per person served by system (induding diversity)  VoiPs  cimip 134
Outdoor air as a % of design primary supply air ¥od cfm 18%
Primary supgly air flow to system at cenditicned analyzed Vs cfm = \pdDs = I7Tes0 320 Systern population without dversity
Uncomected 0A requirement for system Wou cfm = RpsPs+RasAs = e 1.00 Systern population dversity, D
Uncomected 04 req'd as a fraction of primary 54 X5 = Vou/!Vps = 014

1
A rate per unit area for zone Raz  cfm/sf 0.0g
A rate per person Rpz cfmip 5.00
Total supply air to zone {3t condition being analyzed) Vdz  cofm 5 27650
Unused OA reqd to breathing zome Vbz  cfm = RpzPz+RazhAz = 11.5 area
Unused OA reguirement for zone oz cfm = Voz'Ez = 12 3res
Fraction of zone supply not directhy recire. from zone Fa = Ep+({1-EpjEr = 1.00
Fraction of zone supply from fully mixed primary air Fb = Ep = 1.00
Fraction of zone O/ not directy recirc. from zone Fc = 1{1-Ez}1-Ep)1-Er} = 1.00
Unused O/ fraction required in supply air to zone Zd = Voz!Vdz = 0.03 035 Maximuem Zd
Unused OA fraction required in primary air to zone Zp = \oz ! Vpz = 0.03 0235 Maximum Zp
Zone Ventlation Efficiency (App A Method) Evz = (Fa+Fb¥s-FcE)iFa = 1.1
System \entilation Efficiency (App A Method) Ev = min {Evz) = 0.7ra
‘entilation System Efficiency (Table 6.2 Method) Ev = Value from Table 6.3 = 0.50

l i .
Outdoor Air Intake Flow required to System Vot cfm = Vou/!Ew = 4844
QA intake req'd as a fraction of primary S5A Y = Vot !\Vps = 013
Outdoor Air Intake Flow required to Systemn (Table 8.3 Method) Vot cfm = Voul!Ew = 4763
0A intake req'd a5 a fraction of primary 5A (Table 8.3 Method) Y = Vot ! \ps = o7

OAT hich Min QA ides al i
QAT below which OA Intake flow s f minimum DegF = {Tp-disfl-(1-Y}){Trsdlr = -2
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Nassau Community College Life Sciences Building

Building: Nassau Community College Life Sciences Building
System Tag/Name: AHU-3
Operating Condition Description: Design Peak Cooling Load Condition
1Units {select from pull-down list) IP
Inputs for System Name Units System
Floor area served by system A= 5f 12062
Population of area sersed by system (including diversity) Ps P 100% |diversity 143
Ciesign primany supply fan airfow rate Wpsd cofm 23,005
QA req'd per unit area for system (Weighted average) Ras cfmisf 0.10
Qf req'd per person for system area (Weighted average) Rps  cfmp a8
Inputs for Potentially Critical zones
Zone Mame Comr. # Inorgan. Inorgam. Inorgan. Chemical | Chem. $tock | CartEquip
Zone tifle tums purple dalc for critcal zone(s) Chem Lab Chem Lab Chem Lab | Stockroom Office Storage
Zone Tag Second Second 03 Second 04 Second 03 Second 06 | Second 6A | Second 17
Comidors | Classrooms | Classrooms | Classrooms Storage Ciffice space Storage
Space typs (age 3 plus) | {age 9 plus) | (age ® plus) rOOms: TS
Select from pull-down list
Floor Area of 2one Az 5f 1,532 1283 1271 1276 £33 ar 204/
Ciesign population of zone Pz P {default value listed; may be overridden) [1] 26 28 26 2| 1 [1]
Diesign total supply to zone (primany plus local recirculated) Wdzd ofm 1,000 2500 2500 2500 TED| 100 350
nduwction Terminal Unit, Dual Fam Dual Duct or Transfer Fan? Select from pull-down list or leave Dlank i NA
Local recine. air 9% representative of ave systermn retumn air Er
Inputs for Operating Condition Analyzed
Percent of total design airfiow rate at conditioned analyzed Ds % | 100% 1D0RE 100% 100% 100% 1007 100% 100%
Air distribution type at conditioned analyzed Select from pull-down list ] cs [ cs ] o] [
Zone air distribution efectiveness at conditioned analyzed Ez 1.00 1.00 1.00 1.00 1.00 1.00) 1.00
Prirmary air fraction of supply air at conditioned analyzed Ep
Results
Ventiation System Efficiency Ew 085
Curdoor air intake required for system Vot fm 2783
Cutdoor air per unit floor area WVotlhs  ofmisf 023
Clutdoor air per person served by system (including diversity)  VetPs ofm'p 193
Cutdoor air as a % of design primary supply air ¥pd fm 12%
Detailed Calculations
Initial Calculations for the em as a whole
Prirmary supply air flow te systern at conditicned analyzed Vps fm = VpdDs = 23005
Uncomected DA requirement for system Vou fm = RpsPs+FRashs = 2622
Uncomected OA req'd as a fraction of primary SA X5 = Vou/!\Vps = o1
Initial Calculations for individual zones
QA rate per unit area for zone Raz  cfm'sf 0.08 012 012 0.1z 0.12 0.06 012
QA rate per person Rpz  cofmip 0.00 10.00 10.00 10.00 0.00 500 0.00
Total supply air to zone [at condition being analyzed) Vdz cfm 1000 2500 2500 2500 750 100 350
Unused OA req'd to breathing zone Vbz  ofm = RpzPz+RazhAz = B2.0 4140 4125 4130 64.0 102 353
Unused OA requirement for zone Voz  ofm = \Vbhz'Ez = a2 414 413 413 a4 10 35
Fraction of zone supply not directly recinc. from zone Fa = Ep+{1-Ep)Er = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = Ep = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone OA not directly recine. from zone Fc = 14{1-Ez}{1-Ep}{1-Er) = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Urnrsed OA fraction required in supply air to zone Zd = Vaz!\Vdz = 0.09 017 017 07 0.09 010 0.10
Urnrsed OA fraction required in primary air to zone Ip = Waz !Vpz = 0.09 017 017 07 0.09 010 0.10
System Ventilation Efficiency
Zone Ventilation Efficiency (App A Method) Evz = [Fa+Fb¥s-FcZ)/Fa = 1.02 085 0.95 025 1.03 101 1.01
Systern Ventilation Efficiency (App A Method) Ev = mn (Evz) = 0.85
Ventiation System Efficiency {Table 8.3 Method) Ev = Value from Table 8.3 = 088
Minimum gutdoor air intake airflow
Cutdoor Air intake Flow required to System Vot cfm = Vou/!/Ew = 2783
QA intake req'd as a fraction of primary 54 Y = \ot ! \Vps = 012
Outdoor Air Intake Flow required to System (Table 6.2 Methad) Vat ofm = Wou/!Ew = 2664 10147
OA intake req'd as a fraction of primary SA (Table 6.3 Method) Y = Vot \Vps = 012 004
DAT at which Min OA provides all cooli
QAT below wiich O Intake fiow is @ minimum DegF = {Tp-dTsf(1-¥)"{TredTr = -6@
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Building: Nassau Community College Life Sciences Building
System TagiMame: AHU-3
Operating Condition Description: Design Peak Cooling Load Condition
1Units {select from pull-down list) IP
Inputs for System Name Units System
Floor area served by system A5 5f 12062
Population of area served by system (including diversity) Ps P 100%: |diversity 143
Ciesign primary supply fan airfow rate Vpsd  cofm 23,005
QA reqd per unit area for system (Weighted average) Ras cfmisf 0.10
QA reqd per person for system area (Weighted average) Rp= cfmip 0.8
Inputs for Potentially Critical zones. Potentially Critical Zones
Zone Mame Corr. 32 Inorgan. Crrgan Chem Organ Organ Chem Corr. #3 Corr. #2
Zone fifie fums purple #als for crifical zone’s) Chem Lab Lab Istrument. Lab
Zone Tag Second 18 Second 19 Second 21 Second 22 Second 23 Second 23 Hase M
Comidors | Classreoms | Classrooms | Classrooms | Classrooms | Cormridors Cormridors
Space typs {age 9 plus) | {age 9 plus) | (age 9 plus) | {age 9 plus)
Select from pull-down list
Floor Area of zone Az 5f 5@B) 1288 47 292 247 G 711
Ciesign population of zone Pz P [default value listed; may be overridden) [1] 20 20 2 20| 0| [1]
Design total supply te zene (primary plus lecal recirculated) Vidzd  ofm 200 2500 AB40) 350 AE40) 350, 1825
ndwetion Terminal Unit, Dual Fan Dual Duct or Transfer Fan? Select from pull-down list or leave blank if NiA
Local recire. air % representative of ave systern return air Er
Percent of total design airfow rate at conditioned analyzed D= i | 100% 100 100% 1007% 100% 100% 100%| 100%
Air distribution type at conditioned analyzed Select from pull-down list o] CcsS [ CcS [ C5 [o5]
Zone air distribution efectiveness at conditioned analyzed Ez 1.00 1.00 1.00 1.00 1.00 1.00| 1.00
Prirmary air fraction of supply air at conditioned analyzec Ep
Results
Ventlation System Efficiency Ew 093
Cutdoor air intake required for system Vot fm 2763
Qutdoor air per unit floor area Votihs  cfmisd 023
Qutdoor air per person served by system (including diversdy)  VotPs  ofmip 193
Cutdoor air as a % of design primary supply air Ypd cfm 12%
Detailed Calculations
Initial Calculations for the em as 3 whole
Prirrary supply air flow to systern at conditioned analyzed Vps fm = VpdDs = 23005
Uncomected DA requirement fior system ou cfm = RpsPs+RasAs = 2822
Uncomected OA req'd as a fraction of primary 5S4 s = Vou!\ps = o011
Initial Calculations for individual zones
QA rate per unit area for zone Raz  cfm'sf 0.08 012 0.12 012 0.12 0.08 0.08
OA rate per person Rpz  cfmip 0.00 10,00 10.00 10.00 10.00 0.00 0.00
Total supply air to zone |at condition being analyzed) Vdz cfm 300 2500 3340 350 3340 350 1925
Umused QA req'd to breathing zone Vhz ofm = RpzPz+RazhAz = 359 /4T 312.8 55.0 3138 40.8 427
Unused OA requirerment for zone Vaz ofm = \Vbz'Ez = 34 355 34 55 4 41 43
Fraction of zene supply not directly recirc. from zone Fa = Ep+(1-EpjEr = 1.00 11080 1.00 1.00 1.00 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = Ep = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone O/ not directly recire. from zone Fc = 14{1-Ez}{1-Ep}1-Er) = 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unursed OA fraction required in supply air to zone zd = Voz!\dz = 012 014 n.oa 018 0.08 012 n.oz2
Unused OA fraction required in primary air to zone Ip = oz {\Vpz = 012 014 n.0a 016 0.0 0.1z 0.0z
em Ventilation Effici
Zone Ventilation Efficiency (App A Method) Evz = (Fa+FbX¥s-FeZ)/Fa = 0.09 0a7 1.03 026 1.03 1.00 1.09
Systern Ventilation Efficiency {App A Methad) Ev = mn (Evz) = 0.95
Ventlation System Efficiency (Table 3.3 Method) Ew = Value from Table 3.3 = 088
Minimum outdoor air intake airflow
Cutdoor Air intake Flow required to System Vot cfm = Vou!Ew = 2TES
QA intake req’d as a fraction of primary 54 Y = Vat!\Vps = 012
Qurdoor Air Intake Flow required to System (Table 6.3 Method) Vot ofm = Vou/!Ew = 20664
QA intake req’d as a fraction of primary 5A (Table 6.3 Method) Y = Vot !\ps = 012
DA T at which Min OA provides all cooli
QAT below which OA Intake fiow is ) mnimum DegF = {{Tp-dTsf-{1-Y|"{Tr+dTr = 62
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Nassau Community College Life Sciences Building

Building:
System Tag/MName:
(Operating Condition Description:

1Units iselect from pull-down list)

Nassau Community College Life Sciences Building

AHU-3

Design Peak Cooling Load Condition

IP

Inputs for System
Floor area served by system
Population of area served by system (induding diversity)
Design primary supply fan airflow rate
24 reg'd per unit area for system (Weighted average)
Q4 reg'd per person for system area (Weighted average|
Inputs for Potentially Critical zones

Zone Mame

Zone Tag
Space type

Floor Area of zone

Design population of zone

Design total supply te zone {primary plus local recirculated)
niduction Terminal Unit, Dual Fan Dual Duct or Transfer Fan?
Local recine. air % representative of ave system retum air

Name

As
Ps
Vpsd
Ras
Rps

100% |diversity

Zone tifie tums purple ialic for crifizal zone(s)

Select from pull-down list
=f

System

12082

142

23,005

0.10

oe

Main Telecom
Rm

Custododiall
Maintenance

Base 06

Base 13

Electrical
equipment
[QOmS

Storage
rooms

211

101

P (default value listed; may be overridden)

ofm

Salect from pull-down list or leave blank if NA

[]

0

100

100

Check Figures
112 PI0DD sF
181 ofmisf
0.10 ave cfmdsf
9.82 ave ofmip

Totalsiaverages

12052 total sf
143 total P
23005 total ofm

1.00 averags

Inputs for O ting Condition Analyzed
Percent of total design airfiow rate at conditioned analyzed
Air distribution type at conditioned analyzed
Zone air distribution efectiveness at conditioned analyzed
Primary air fraction of supply air at conditioned analyzed

£
Salect from pull-down list

100%

100%

100%

cs

1.00

1.00

100% average rmake that primary ows

100% average |Primary airflow rate to zones
1.00 average 23005 cfm

Resulis
Wentlation System Efficiency
undoor air intake required for system
Qurdoor air per unit floor area
Qundoor air per person served by system (including diversity)
CQundoor air as a % of design primary supply air

Vatibs
VotPs

cfmisf

3

0.835
2763
0.3
193
12%

Detailed Calculations
Initial Caleulations for the as a whole
Prirrary supply air flow to system at conditicned analyzed
Uncorrected0A requirement for system
Uncorrected OA req'd as a fraction of primary 54
Initial Caleulations for individual zones
A rate per unit area for zone
A rate per person
Total supply air to zone (at condition being analyzed)
Urnesed 04 reg'd to breathing zone
Urnesed OA requirement for zone
Fraction of zone supphy not directly recire. from zone
Fraction of zane supply from fully mixed primary air
Fraction of zone O not directly recire. from zone
Urnrsed QA fraction required in supply air io zone
Urnrsed QA fraction required in primary air to zone
Ventilation Effici
Zone Vertilation Efficiency (App A Method)
Systern Ventilation Efficiency [App A Method)

Wentilation System Efficiency [Table 8.2 Method)
Minimum outdeor air intake airflow
Cutdoor Air intake Flow required to System

A intake req'd as a fraction of primary SA

OAT at which Min OA des all cooli

AT below which OA Intake flow is i mnimum

“§ TOY SEIIIFFEEE FEF

Outdoor Air intake Flow required to System (Tabie 6.3 Methad) Vot
OA intake reqd as a fraction of primary SA (Table 6.3 Method) ¥

pdDs
Rps Ps + Ras As
Vou { Vps

RpzPz + Raz Az
VbzEz

Ep = {1-Ep|Er

Ep
1-{1-Ez)({1-EpK1-Er)
Voz 'Vdz

Voz ! Vpz

{Fa + Fio¥s - FcZ) { Fa
min {Ewvz)
Value from Table 8.3

)

5

Vou!Ew
Vat { Vps
Vou § Ev
Vot { Vps

DegF NTp-dTsfl-{1-¥ 1" Tr+dTr

23008

01

0.35
0.8&

2TES
012
2fif4
012

D08
D.00
100
127
13
1.00
1.00
1.00
013
013

D99

012
0.00
100
12.1
12
1.00
1.00
1.00
012
012

022

143 System population without diversity
1.00 Systern population diversity, O

23005

017 Maximum Zd
017 Maximum Zp
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Appendix B - Minimum Ventilation Compliance Check
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2-37 Fac. Office Level 2 105 SF 150 11 Y
2-38 Fac. Office Level 2 105 SF 150 11 Y
2-39 Fac. Office Level 2 102 SF 150 11 Y
3-15 Faculty Lounge Level 3 301 SF 525 141 Y
3-17 Practical Skills Training Room Level 3 1423 SF 2100 363 Y
3-18 Corr. #2 Level 3 1111 SF 500 67 Y
3-19 Nursing Admin. Suite Level3 517 SF 350 51 Y
3-20 Storage Level 3 155 SF 150 19 Y
3-21 Director's Office/Conf. Room Level 3  470SF 500 33 Y
Nursing Learning Center/Media
3-23 Stor. Level 3 666 SF 700 160 Y
3-24 Nursing Computer Exam Room Level 3 1643 SF 2100 677 Y
3-26 Corr. #3 Level 3 613 SF 350 37 Y
3-27 Fac. Office Level 3 109 SF 375 12 Y
3-28 Fac. Office Level 3 105 SF 350 11 Y
3-29 Fac. Office Level 3 105 SF 350 11 Y
3-30 Fac. Office Level 3 105 SF 350 11 Y
3-31 Fac. Office Level 3 105 SF 350 11 Y
3-32 Fac. Office Level 3 105 SF 350 11 Y
3-33 Fac. Office Level 3 106 SF 350 11 Y
3-34 Elec. Level 3 56 SF 100 3 Y
3-35 Fac. Office Level 3 102 SF 175 11 Y
3-36 Fac. Office Level 3 105 SF 175 11 Y
3-37 Fac. Office Level 3 106 SF 175 11 Y
3-38 Fac. Office Level 3 105 SF 175 11 Y
3-39 Fac. Office Level 3 105 SF 175 11 Y
3-40 Fac. Office Level 3 102 SF 175 11 Y

1-01 Corr. #1 Level 1 1492 SF 750 90 Y
1-03 36-Person General Classroom Level1 1074 SF 1600 334 Y
1-04 24-Person General Classroom Level1 755 SF 1100 225 Y
1-05 36-Person General Classroom Level1 1067 SF 1600 334 Y
1-06 36-Person General Classroom Level1 1056 SF 1300 333 Y
1-08 Men Level1 243 SF 225 29 Y
1-09 Women Level 1 314 SF 325 38 Y
1-10 Elec. Level1 110SF 100 7 Y
1-15 Tele. Level1 69 SF 50 4 Y
1-40 Vending Level1 203 SF 225 32 Y
1-41 Fac. Office Level 1 106 SF 325 11 Y
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