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Executive Summary

The American Swedish Institute, scheduled to complete construction in late spring 2012, is a 24,600 square
addition and 27,500 renovation, cultural center and museum project. The building consists of multi-
purpose and public spaces for the community to gain knowledge about Swedish culture. A Make-up Air Unit
serves fresh air to all the spaces in the addition and existing mansion that is distributed through multiple
heat pumps throughout the building. Heat pumps are supplied with water from the geothermal system
located on the site of the American Swedish Institute. The American Swedish Institute is under
consideration for LEED Certification throughout the construction process with a target for LEED Gold. This
report will analyze the American Swedish Institute’s compliance with ASHRAE Standards 62.1 and 90.1.

The report will begin with the American Swedish Institute’s compliance with ASHRAE Standard 62.1
Sections 5 and 6. Section 5 of the standard covers the ventilation requirements for a building including
requirements for air quality and prevention of harmful contaminants to occupants. Section 6 of the
standard covers specific requirements for ventilation in a building. Overall, the American Swedish Institute
complies with Standard 62.1 by exceeding the majority of requirements in Section 5 in most aspects but not
being in compliance with Section 6 due to the ASHRAE assumptions of population and any rules of thumb
decided by the engineer to adjust air quantities to expected values for zones.

Following the discussion of ASHRAE 62.1 is the analysis of the building as per Standard 90.1. 90.1 sets the
energy standard for buildings based on their climate zone and the systems used in the building i.e., lighting,
power, HVAC and building envelope. The American Swedish Institute does not comply with ASHRAE
Standard 90.1. completely. All the pumps motor efficiencies are below the efficiency recommended for the
specified horsepower and RPM stated in the standard. The below grade walls do not have a low enough U-
value to prevent an excessive amount of heat transfer to the surrounding earth. Horsepower ratings for all
the pumps throughout the American Swedish Institute are preventing compliance with this section, also.

Overall, the American Swedish Institute was in compliance with the majority of ASHRAE Standards 62.1
and 90.1. More information on these standards is provided throughout the report.
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ASHRAE Standard 62.1-2007 Analysis

Section 5: Systems and Equipment

Section 5.1 Natural Ventilation

Exterior spaces have windows that are not operable, except in the mansion where the windows are
only used for functional purposes and not for natural ventilation. All spaces in the mansion and cultural
center, interior or exterior, are mechanically ventilated. Therefore, natural ventilation is not used for
ventilation in this building.

Section 5.2 Ventilation Air Distribution

The American Swedish Institute is able to meet minimum ventilation air requirements. The
construction documents state specific minimum airflow rates for each VAV air terminal that comply
with Section 6 of Standard 62.1 which is discussed later in the report.

Section 5.3 Exhaust Duct Location

Exhaust ducts serving the event kitchen and café kitchen are all ducted and negatively pressurized to
remove contaminants located on the roof. The type 1 hoods for the event kitchen and café are
negatively pressurized to 1.4 in. w.g. relative to the surroundings. The condensate hood for the event
kitchen is negatively pressurized to 0.7 in. w.g. relative to the surroundings. For the condensate hood
for the café kitchen the exhaust is negatively pressurized to 1.2 in. w.g. relative to the surroundings.
Exhaust fans for the American Swedish Institute are specified from 7,200 to 4,800 FPM for the event
kitchen and café kitchen to maintain proper exhaust rates in those areas.

Section 5.4 Ventilation System Controls

The ventilation system controls for the American Swedish Institute allow for reduction of airflow rates
to the minimum airflow rates for all VAV boxes, except for VAV boxes 0-T/4 and 0-T/5 as specified on
the drawings. These VAV boxes must be maintained at the maximum airflow rates and cannot be
adjusted to the minimum airflow rates. Overall, the system controls allow for almost all VAV boxes to be
adjusted to minimum airflow rates as required by Section 6 in ASHRAE Standard 62.1. Therefore, the
American Swedish Institute complies with this section.

Section 5.5 Airstream Surfaces

All airstream surfaces are designed in compliance with UL 181 and ASTM C 1338. The American
Swedish Institute complies with this section.

Section 5.6 Outdoor Air Intakes

Significantly contaminated exhaust requires a minimum of 15 feet and truck loading area dock is a
minimum of 25 feet away from outdoor intakes. Distances from all other exhaust from the building is
approximately 50 feet away from each other. The distance between the loading dock and the outdoor
air intake is approximately 100 feet away from each other. All exterior louvers are selected to allow
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zero water penetration at 700 FPM through the louver free area. All exterior wall louvers are designed
and fabricated in accordance with AMCA Standard 500 which has AMCA Standards 500-L-99 and 511-
99 under it and apply with the AMCA ratings program. As well as, all exterior louvers having a bird
screen fixed to the interior. Rain intrusion is prevented in exterior HVAC equipment and tested via UL
1995 with suitable access doors to permit cleaning of the ventilation system. Therefore, all outdoor air
intakes are more than the minimum distances apart from possible contaminant sources and comply
with this section.

Section 5.7 Local Capture of Contaminants

Spaces that could potentially have contaminants affecting indoor air quality from non-combustion
equipment are ducted to the roof by dedicated exhaust systems. In particular, the exhaust from the
event kitchen and café kitchen spaces are ducted directly to the roof.

Section 5.8 Combustion Air

The Gas Fired Make-up Air Unit located in the loading dock is provided with a sufficient amount of air.
Transfer air from other interior spaces enters the negatively pressurized loading dock through a
transfer grille. All air in the loading dock exits through a relief air louver to the outdoors to allow for
adequate removal of combustion products. Outside air enters through a louver, sized appropriately for
the CFM of the Make-up Air Unit, on the western side of the building. The American Swedish Institute
complies with this section.

Section 5.9 Particulate Matter Removal

Particulate matter filters located in air handling equipment are specified to comply with ASHRAE 52.1
for arrestance and ASHRAE 52.2 for MERV methods of testing and air-filter unit ratings. Therefore, this
building complies with this section.

Section 5.10 Dehumidification Systems

The space design humidity in the American Swedish Institute is 50% in summer for all spaces,
excluding mechanical and electrical rooms. In the winter the relative humidity specified for the building
is set at 30% for the Art Storage, Gallery and Archive rooms with the rest of the building possibly going
as low as 10% on cold winter days. Overall, the relative humidity in the American Swedish Institute is
below the maximum of 65% specified in this section. Exhaust air intake airflow is less than the outdoor
air intake providing a positive airflow compared to the outdoors. Therefore, the American Swedish
Institute complies with this section.

Section 5.11 Drain Pans

All drain pans are specified to comply with ASHRAE Standard 62.1. Therefore, the American Swedish
Institute complies with this section.

Section 5.12 Finned-Tube Coils and Heat Exchangers

Drain pans are provided beneath all heat exchangers and cooling coil assemblies in accordance with
this section. No requirement was stated in the specs about access space of at least 18 in. for individual
or multiple finned-tube coils.

5 09.23.11 | Advisor: Stephen Treado | Technical Report 1



The American Swedish Institute Krysta Skinner

Section 5.13 Humidifiers and Water-Spray Systems

The humidifier shall be suitable for use with pure water i.e., deionized, demineralized or reverse
osmosis water. All obstructions are installed a distance equal to or greater than the absorption distance
recommended by the humidifier manufacturer. The American Swedish Institute complies with this
section.

Section 5.14 Access for Inspection, Cleaning, and Maintenance

HVAC equipment was specified to facilitate service and maintenance to all components for the
equipment. Service clearance areas are designated on the drawings as well as rough location of
equipment to allow access for maintenance. Maintaining manufacturers minimum recommended
clearances around all mechanical equipment is specified on the drawings as well. Access panel’s sizes
are to be submitted in the submittals by the contractor to verify that the size and location are
convenient and unobstructed for maintenance. Access panels are provided for all mechanical
equipment, i.e. VAV boxes, humidifiers. Therefore, the American Swedish Institute complies with this
section.

Section 5.15 Building Envelope and Interior Surfaces

The building envelope has a continuous moisture barrier system for below grade with the widths and
lengths appropriate for this application specified by the manufacturer. Sealant, mastics and flashing are
to be used as recommended by the manufacturer to seal seams and between assemblies or systems in
the building. For above grade application a fluid-applied liquid air barrier is to be used. Any adhesive
and sealants used to seal penetrations as recommended by the membrane manufacturer. The American
Swedish Institute complies with this section.

Section 5.16 Building with Attached Parking Garages

There are no attached parking garages to the American Swedish Institute. This section does not apply.

Section 5.17 Air Classification and Recirculation

Several areas in the American Swedish Institute are classified as Class 2 air. Air from the event kitchen
and café kitchen is not used for recirculation but exhausted out of the building to roof ventilators. The
areas classified under this designation are janitor closets and restrooms which are exhausted out of the
second floor on the western side of the building. The rest of the air is classified under Class 1 which is
returned into the plenum and re-circulated through the heat pumps on each floor.

Section 5.18 Requirements for Building Containing ETS Areas and ETS-Free Areas

The American Swedish Institute functions as a museum and is applying for LEED certification therefore
it is a completely smoke-free facility. This section does not apply.
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Section 6: Procedures

Section 6 is to verify the American Swedish Institute’s ventilation and exhaust requirements at design
conditions for the Make-up Air Unit and Heat Pump Systems per ASHRAE Standard 62.1. There is only one
air handling unit used in the entire building therefore, the entire building was analyzed. All the following
information is referenced from ASHRAE Standard 62.1 and presented below.

Breathing Zone Outdoor Airflow (Vy.):

Vbz = Rp * PZ + Ra *AZ (Eq. 6.1)

where,
A, = zone floor area (ft?)
P, = zone population, the largest number of people expected to occupy the zone during the zone
during typical usage. (Estimated population values based on the zone floor area and the default
occupant density (#/1000 ft2) found in Table 6.1)
Rp = outdoor airflow rate required per person (CFM/person) (Values from Table 6.1)
Ra = outdoor airflow rate required per unit area (CFM/ft2)

Zone Air Distribution Effectiveness (E.):

E; = 1.0 (ceiling supply of cool air) (Table 6.2)

Zone Outdoor Airflow (Voy):

Voz = Vi, /E; (Eq.6.2)
Primary Outdoor Air Fraction (Z;):
Zp = Voz/VpZ (Eq. 6.5)

where,
Vpz = zone airflow primary airflow

System Ventilation Efficiency (E,):

Ev shall be determined using Table 6.3 based off of maximum Z, value

Uncorrected Outdoor Air Intake (Vou):

Vou = DZall zones(Rp*Pz) +Zall zones(Ra*Az) (Eq 66)
Occupancy Diversity (D):
D= Ps/Zall zones Pz (Eq 67)

where,
P, = system population, is the total population in the areas served by the system
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Outdoor Air Intake (Vot):

Voo = Vou/EV (Eq 626)

The American Swedish Institute is comprised of a Make-up Air Unit used for outdoor air that is supplied to
all the heat pumps via VAV boxes located in the building. Therefore, the Make-up Air Unit (MAU) was used
for analysis of the building ventilation system. Reasoning for analyses of the MAU over the individual heat
pump systems and VAV boxes was due to the fact, that the MAU provides all the fresh air to these heat
pumps. The MAU was analyzed based on the specific zones for the heat pump systems since the total fresh
air would be considered the same for the overall MAU or the individual heat pump systems VAV boxes
added together. Also, there was not a typical zone for the building since the American Swedish Institute is a
museum/cultural center with varying uses.

Appendix A contains the results on a spreadsheet from the ventilation rate procedure for the Make-up Air
Unit used in the American Swedish Institute. The majority of the space’s populations were calculated from
ASHRAE Standard 62.1, since actual design occupancies were not known. Excluding the high density spaces
i.e., studio classroom, classroom, kitchen, and event spaces. The kitchens were classified as cafeteria/fast-
food dining areas since there would be a large amount of people entering and leaving the kitchen on a daily
basis especially during events held in the cultural center therefore, needing more ventilation air.

Appendix B is a summary of the zones that compares the ventilation rates to design airflow rates to check
for compliance with ASHRAE Standard 62.1 Section 6 analysis. Specified on the drawings the MAU is to
provide 8,000 cfm of fresh outdoor air to all the heat pumps in the building. The ventilation procedure
requires that 10,427 cfm of fresh outdoor air to be provided to all zones in the building which is higher
than the design cfm for the American Swedish Institute. A possible reason for this could be the assumptions
of the zone population based off of ASHRAE Standard 62.1 which could cause an excess of outdoor air
required to those spaces that could be less or more those spaces if the program was known.

ASHRAE Standard 62.1-2007 Summary

The HVAC design of the American Swedish Institute is in compliance with Section 5 of ASHRAE Standard
62.1-2007 and in the majority of cases exceeds the minimums set by the standard. This can be contributed
to the fact that the American Swedish Institute is applying for LEED certification.

The minimum ventilation requirements of the American Swedish Institute are over the 8,000 cfm designed
MAU. 10,427 cfm was calculated using the ventilation rate procedure which, could have been caused by the
use of ASHRAE Standard 62.1 to analyze the population for the zones. As well as the efficiency of the system
as a whole being at a calculated at 74% even though, the actual efficiency of the system could be much
higher. This could also be caused by adjustments done by engineers after the loads were calculated for the
spaces. With these numbers being adjusted correctly for the zones and system as a whole, the ventilation
air would be in compliance with ASHRAE Standard 62.1 Section 6. Since, each zone in the American
Swedish Institute is in compliance with ASHRAE Standard 62.1 as soon in Appendix B.
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ASHRAE Standard 90.1-2007 Analysis

Section 5: Building Envelope

5.1.4 Climate

The climate zone for the American Swedish Institute is located in Minneapolis, MN, which relates to zone
6A. Climate zone 6A experiences mixed weather conditions and periods of high humidity. The climate zone
for the American Swedish Institute was determined by Figure B.1 (Figure 1 shown below) and Table B.4 in
ASHRAE Standard 90.1-2007.

Dry (B) > ¢ Moist (A)

Figure 1: Climate Zones for the United Stated locations

5.4 Mandatory Provisions

The building envelope of the American Swedish Institute is specified to seal all fenestrations, exterior door
frames and glazing to prevent unconditioned outdoor air from entering into the space. The main building
entrances have vestibules that separate the conditioned space from the exterior space. The smallest
vestibule has a space of 8 feet between the interior and exterior doors which is greater than the 7 feet
specified in the standard.

5.5 Prescriptive Building Envelope Option

The prescriptive building envelope method was used to verify the American Swedish Institute’s compliance
with ASHRAE Standard 90.1-2007. The summary of the requirements of Section 5 of ASHRAE are shown
below in Tables 1 and 2.

Section 5 of ASHRAE Standard 90.1 requires that vertical fenestration does not exceed 40% of the gross
wall area of conditioned interior spaces. Since the glazing to wall ratio shown below, in Table 1, is 6.1%
which is less than the 40% maximum for compliance therefore, the American Swedish Institute complies
with 90.1.
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Wall Area (ft2) Glazing Area (ft2) Percent of Glazing Compliance?
The American Swedish Institute 63340 3841 6.1% Y

Table 1: Wall Area to Glazing Percentage

Building envelope compliance for the American Swedish Institute is shown in Table 2 below. One of the
elements, walls below grade, does not pass ASHRAE Standard 90.1 for this. A reason for this, is a lack of
insulation on the below grade walls which does not insulate against any heat loss to the earth. The roof and
the walls above grade both are in compliance with ASHRAE 90.1 for this section and therefore, helping the
American Swedish Institute in their LEED certification process.

Element Element Construction Non Residential ASHRAE 90.1 Non Residential ASI Compliance?
Assembly Insulation Min. R- Assembly Insulation Min.
Maximum Value Maximum R-Value
Roof Insulation Entirely Above U-0.048 R-20.0 c.i. U-0.047 R-21.26 Y
Deck
Walls, Above Grade Steel-Framed U-0.104 R-9.5 c.i. U-0.037 R-27.29 Y
Walls, Below Grade Below-Grade Wall C-1.140 NR C-4.61 NR N
Slab-On-Grade Unheated F-.730 NR Not Available NR
Floors

Table 2: Building Envelope Properties

Section 6: Heating, Ventilating, and Air Conditioning

Additions to existing buildings, which the American Swedish Institute is classified under the mechanical
equipment and systems, shall comply with this section and Standard 62.1-2007.

6.2 Compliance Paths

There are two paths for evaluation of the overall efficiency of the HVAC system: The Simplified Approach
Option for HVAC Systems or the Mandatory Provisions path.

6.3 Simplified Approach Option for HVAC Systems

The Simplified Approach Method can be used if the building is two stories or less in height and has a gross
floor area that is less than 25,000 ft2. The American Swedish Institute does not meet either one of these
conditions therefore; the Mandatory Provisions method will be used for this analysis.

6.4 Mandatory Provisions

The zones within the American Swedish Institute have individual thermostats for control of heating and
cooling of the space. All thermostatic controls have a setpoint range of 55 to 85 degrees Fahrenheit with a 2
degree differential. With the Make-up Air Unit supplying makeup air to the heat pump systems throughout
the building with a maintained constant temperature in the range of 55°F in the summer and 65°F in the
winter. A DDC system is provided for control and monitoring of all mechanical equipment and systems,
where programming of the system is based on day and occupancy schedule.

If the space temperature is not satisfied after a certain period of time a second heat pump cooling or
heating compressor is energized to satisfy the room. The heat pumps are only energized when the room is
occupied or calls for additional cooling or heating. For each thermostat there is an option for instant
override of the set point temperature for continuous or timed periods.
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In a fire emergency, the ventilation dampers at the top of the elevator shaft will open unless there is a loss
of power then the actuator will close the damper. While under normal operation the ventilation dampers
will remain closed. If a fire emergency is to occur the mechanical equipment will be signaled and shut down
to avoid spreading smoke throughout the building.

The majority of plenums and ducts must be insulated regardless of whether it is supply or outdoor air. All
outdoor ducts are required to have insulation regardless of location or use. The majority of supply air ducts
are insulated excluding fibrous-glass ducts, any factory-insulated ducts, or metal ducts with duct liner of
sufficient thickness that comply with ASHRAE 90.1. The thicknesses of duct insulation required throughout
the American Swedish Institute are shown in Table 3 below.

Type of Duct Thickness
Supply Air from MAU & heat pumps 1in.
Outdoor Air 2in.
Exhaust [Connections through roof or louver, 6 feet 1lin.
upstream]
Louver Plenums* 2 in.
Return Air & Transfer Elbows [internally insulated] 1 in. [fiberglass with tedlar
coating]

Table 3: External Duct Fiberglass Insulation

*Two layers of 3M high temperature rated duct wrap must be provided for the Minneapolis requirements. This
insulation is required where the ductwork is within 18 inches of combustible equipment or exiting the kitchen.

Piping insulation is located on all condensate and equipment drain water, condenser water supply and
return and heating hot water supply and return regardless of size. Thicknesses of pipe insulation required
in the building are shown in Table 4 below. All ductwork is to be sealed in accordance with SMACNA
standards and in compliance with ASHRAE Standard 90.1.

Type of Pipe Thickness
Hot Water Heating: 2 in. and smaller 1in.
2 1/2 in. and larger 11/2in.
Lower Pressure Steam and Condensate Return: 2 in. and smaller 11/2in.
2 1/2 in. and larger 2 in.
Condenser Water Piping: All piping 1in.

Table 4: External Pipe Insulation

6.5 Prescriptive Path

The geothermal heat pump systems are connected to a common geothermal and heating hot water loop. All
condenser heat pumps have factory installed temperature controls to prevent overlap between setpoints.
For refrigerant to water heat exchangers used in the heat pump system water regulating valves are utilized.
The valves limit water flow through the heat exchanger while controlling head pressure during cooling or
heating operation. This allows for the system to use lower temperature ground source water, permitting a
range of entering water temperatures from 25 to 125 degrees Fahrenheit. Therefore, by using lower
temperature water, energy usage is decreased during normal operating hours for the American Swedish
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Institute. All the heat pumps are provided with a two-position automatic value to shut off water flow when
the compressor is not running.

Using the Motor Nameplate Horsepower for calculating fan system power, all of the fans are in compliance
with this section of 90.1. Table 5 provides a summary of the calculation for maximum fan power
horsepower for the fans in the American Swedish Institute.

Fan Compliance
Fan No. HP CFM CFM*0.0015 Compliance ?
(Variable Volume)
MAU-1 2@71/2 8,000 12 Y
MAU-2 3/4 (3) 4,400 6.6 %
E-1 11/2 2,120 3.18 Y
E-2 1/4 280 0.42 Y
E-3 1 1,300 1.95 Y
E-4 - 140
E-5 1/4 400 0.6 Y
E-6 1(3/4) 1,100 1.65 Y
E-7 1/4 400 0.6 Y
PRV-1 2 4,400 6.6 Y
PRV-2 3/4 1,450 2.18 Y
PRV-3 1/4 900 1.35 Y
PRV-4 1/2 900 1.35 Y

Table 5: Fan Compliance

6.7 Submittals

For the American Swedish Institute construction documents that include the sequence of operations and
the building operating and maintenance manuals will be provided to the building owners. All reports after
calibration and balancing for hydronic and air systems will be handed over to the owners upon completion.
Commissioning on all equipment and systems shall be done by an independent agent to verify operation of
all systems for LEED certification.

Section 7: Service Water Heating

Existing water services from a 6 and 12 inch watermain located along the adjacent streets will be used to
provide water services to the site. The existing boilers are still in use to provide heating for the water
services. Therefore, the addition is provided by the existing water heating systems equipment and is in
compliance with 90.1.

Section 8: Power

Power to the American Swedish Institute is required to comply with NFPA 70 and the National Electric
Code (NEC). This states that feeder conductors shall have a maximum voltage drop of 2% and a maximum
of 3% voltage drop for branch circuits. Single-line diagrams and schedules are included in the construction
documents and will be given to the building owner at the completion of the project. Thus, the American
Swedish Institute complies with this section of 90.1.
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Section 9: Lighting

9.2 Compliance Path

In Standard 90.1 there are two methods that can used to determine the maximum lighting power allowance
for the building: The Building Area Method or the Space-by-Space Method. The simplified Building Area
Method will be used to calculate the lighting power allowance for the American Swedish Institute. The
Building Area Method uses the determined gross lighted floor area multiplied by the lighting power density
to calculate the lighting power allowances which, is then summed to give the total lighting power
allowances for the building.

9.4 Mandatory Provisions

Rooms less than 1,000 square feet are provided with occupancy sensors to automatically control lighting
through the American Swedish Institute. Space control is provided in all work and office areas to allow
occupant selection of lighting levels. Daylighting control capabilities are provided for lobbies and public
spaces to decrease the usage of lighting during optimal daylighting periods.

9.5 Building Area Method Compliance Path

The American Swedish Institute is classified as a museum building area type from Table 9.5.1 in ASHRAE
Standard 90.1 with a maximum lighting power density of 1.1 W/ft2. The building has over 85 different
types of lighting fixtures in the building therefore, only a portion of the building was selected for this
calculation to check compliance with Standard 90.1. The lower floor of the addition is 0.42 W/SF and is in
compliance with 90.1 therefore, the assumption of the whole building being in compliance is made. The
lighting power density compliance check is shown in Table 6 below.

Fixture Lower W/fixture Total W
NF1-3 14 58 812
NF1-9 2 58 116
NF3-3 10 58 580
NF3-5 28 58 1624
NF3-7 2 58 116
NF3-9 18 58 1044
NF3-11 6 58 348
NF4-3 12 58 696
NF5-8 1 58 58
NF7-3 3 58 174
Total 5568
Building Area 12300
W/SF 0.42
Compliance Y

Table 6: Lighting Power Density Compliance

Section 10: Other Equipment

All other equipment with motors is under compliance with this section, that rates motors based on
efficiency which is determined by horsepower and RPM of the motor. None of the motors listed in Table 7
below in the American Swedish Institute are in compliance with this section in Standard 90.1. All the
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motors listed in this table have the option to operate at variable speeds depending on the load on the motor
for the pumps.

Pump System HP Efficiency RPM Minimum Compliance?
% Efficiency
CWP-1 Primary Condenser Water 20 68.4 1750 91 N
Pump (PCWP)
CWP-2 PCWP (Standby) 20 68.4 1750 91 N
CWP-3 Secondary Condenser 25 72.7 1750 91.7 N
Water Pump (SCWP)
CWP-4 SCWP (Standby) 25 72.7 1750 91.7 N
HWP-1 Heating Hot Water 7.5 69.4 1750 88.5 N
(HHW)
HWP-2 HHW (Standby) 7.5 69.4 1750 88.5 N
HWP-3 Snowmelt 1 40.1 1750 82.5 N

Table 7: Pump Motor Efficiency Compliance

ASHRAE Standard 90.1-2007 Summary

To determine the compliance of the American Swedish Institute with ASHRAE Standard 90.1-2007 the
prescriptive method was used under all applicable sections. Overall, the American Swedish Institute is in
compliance with standard with a few exceptions. The two sections that do not comply fully with Standard
90.1 are building envelope properties and pump motor efficiency. The below grade walls are not in
compliance with standard since there is a lack of insulation for those walls and with a simple addition of
insulation the heat transfer could be corrected. All the pumps have Variable Speed Drives to adjust the RPM
for the required load.

The American Swedish Institute has submitted an application for LEED certification with a maximum
potential of receiving LEED Gold at the end of construction. Therefore, the overall energy efficiency of the
American Swedish Institute was a major design consideration throughout the project with almost complete
compliance with ASHRAE Standard 90.1. Compliance with the standard could be reached with a few minor
adjustments to the building envelope and horsepower for the Make-up Air Unit.
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Appendix A - Ventilation Rate Procedure
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Selact from puil-down Est

P
-

Eychbem

808

£8,880

0.0s

5.8

{defaul value Isbed; may be overridden)

Eelect from pull-down st or leave Disnk MNA&

ElsatricalTels

eohardoal

Elew Equip

@uaraniine &
TablaiChalr,
Khzhen
Storage amd
Corridor

Bullding
Enginssr

[Elsw Equip

D&-1

0A-2

[

[

DA

[

Elsoirical
aquipment
| —CDOME

Corridors

[Elavwator
maahina

Eiorage
rocme

Cifios cpaoe

Elsvaior
maching

400,

50

150

1]

.75

1,000

530

i =
L) [y [

300

Feroent of tofal design airfiow mate at condBoned analyzed i}
Alr dstribution type a conditionsd aralyzed

Zone alr disrbution effectiveness at conditionsd amalyzed Ez
Primary air faction of supply sir at condiboned anakyred Ep

%

Select from pull-down Ist

100r%

100%:

100r%

1005

100%

100%:

Lo

]

]

1.00

1.00

1.0

1.00

1.00

Rscuts
“Ventl lation 3yt ESiciency Ev
Cutdoor air ntske neguired for system vot
Cutdoor air per unit fioor area VotiAs

Qutdoor air per person senved by System (Including diversityl  VolPs
Qutdoor air as & % of design primany supply air

i

-
cimist

T4
1437

128
Fak ]

Datallsd Calculstione
Imtial Caloulstiont for ihe &yctsm ac a whals
Frimary supply alr fliow io sysiem at condiboned analrzed
Uncomeci=dOA requirement for system
Uncormecisd OA reqd as a fraction of primary 54
Inftial Caloulstionc for individual zonsc
0 rabe per unk area for zone
O ke per pErsen
Total supply ar o zone (at condbion being anaiyzed)
Unused OA req'd b breathing zone
Unused OA requirement for zone
Fracton of zone supply not directiy rednc. from zone
Fracton of zone supply from Sully mixed primary air
Fraction of zone OA not drecily recirc. from zone
Urnased OA fraction required In supply air fo zone:
Unused OA fraction required In primary air o zone
3yctem Ventilation EMolenoy
Zone Ventlabion EMclency (App A Method)
System Venllation ESiclency (Aop A Method)
“Wentl Iation Systemn ENclency (Table 5.3 Memod)
Mindmium cufdeor alr Intaios airfiow
Chutdoor Alr infake Flow reguined b Syskem
O Intaike: req'd as @ fraction of primary SA
Dubdoor Alr intake Flow reguired b System (Table £.3 Method) Vot
A Imake req'd as a fraction of primary SA (Tabie 5.3 MeShod] Y
at whioh Min O& all
OAT beiow which O Intake Tiow 15 @) minimum

LI TEEEFF T T

i

11333

&

DegF

Rps Fs+ Ras As
Wi ¢ Vips

Rz Fz+ Raz Az
VeziEx

Ep = (1-EpjEr

=

1-(1-Ex) 1-EpH1-Er)
Voz ! Wiz

Voz ! vz

{Fa = FboXs - FcZ)/ Fa
min (Evz)
‘Walue from Tabie 6.3

Wiom ! Ev
Wik ! WS
Wiom ! Ev

= VollVps

AMp-dTSH1-¥)" (Tr+dTin

4BEBD
TTAT
0.1E

e
Tz

io&27
nz21
10528
02z

0.0
'0.00

300
339

1.00
1.00

1.05
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Krysta Skinner

The American Swedish Institute

Eulidineg:
Syciom TagiMame:

Cperating Condiicn Desoription:
Uniths jeadesd from pull-down Bei)

Thee Amsrican Ewedlch Incthsis

MAL - 1 and heat pump &

Dacign Peak Cooling Load CondHicn

Inpute for Eychem
Floor an=a served by sysiem Az JATIE
Fopuiation of area sereed by system {Incuding dversity] Fs F o arveruiey BOE
Design primary suppiy fan airfow rate Vpsd o 28,880
O resy'd per wnit ansa for sysiem (Wsighbed average) Ras cim'sl 0.05
O resy'd |per person for system aea (Welghtsd average ) Rps omp 5.8
Inputs for Potentlally Critleal zones
Etorags, Collsation Coaridor, Fsiall Waork Etudio Guct Exisrior
Maint Eforags Waork & siorags Claceroom Cffices
Zone Name Etorags, & Material
Malnd 2hop storage
Fic o for b
Zone Tag O&-T QA-E [EX] Q&-10 141 14-2
Iorage Elorage Cifice cpaos Slorags Leoturs OfMoe cpace
Space bype OIS roomes FOCmEG olaEroom
Select from pull-down Ist
Floor Area of Zone Az = 585 2400 585 020 780
Design population of Zones Fz F ioefaul value Isted; may be overTidden) i i whulm_ 1] 20 1.175
Design ol supply 1o zome (primary plus local recinculated) Vdad o 1000 1300 1000 630 1000 400
imduction Terminal Unit, Dual Fan Dual Duct or Transfsr Fan® Select from pull-down Ist or leave biank HMiA
Local recir. air % representrtive of sve sysiem nefum air
Inputs for O ting Comndition Anal
Ferrent of iofal design sirficw ke at condBoned analyzed Ds % _ 100% DO%: 100% DO%: 100% DO%: 100%
Alr distribution bype at conditionsd aralyzed Select from pull-cown Ist e o3 CE| (] CE [z ]
Zone alr disrbution efectiveness ot condition:sd anaiyzed Ez 1.00] 1.00 100 1.00 1.0 1.00
Frimary air fraction of supply air at condiboned anatymed Ep
Faculis
‘Wentllation 3ystem ENclency Ew T4
Duttioor sir inktske reguinsd for sysiem vt i 18437
Cutdoor air per unit fioor ansa VollAs cimis? L]
Oubioor air per person seneed by sysbem {including dversity]  VotPs  omip 128
Oubioor air a5 & % of design primary supply air Ypd oim %
Frimary supply air fiow 1o sysiem at conditoned analyzed Vps o = WpdDs - 48880
UncommecisdCA requirement for system Vou o = RpsFs+ Ras As - TTAT
Unconrecisd OA req'd as a fraction of primany 2A Xz = ow ! Vps - 0.1e
Infial Calowlatione for individual zonsc
OA rafe per unk area for zone Raz (=) oz oAz oos oz oos 0.0&
O rafe per pErson Rpz [= 0 -] oo a.oo oo 0.o0 T S0
Total supply ar o 2ones (at condition being aralyzed] Wz (=] 1000 1200 1000 630 1000 400
Unused O neg'd Bo breathing zone: Wiz (=] = FRpzFz+ FRazAzr - 22 288.0 =2 122.4 15 0.0
Unused OA requirement for zone: oz (=] = WbalEzx - -4 288 == 122 gl-r 20
[Fraction of zone supply not directiy redrc. from zone Fa = Ep = [1-Ep)Er - 100 1.00 100 1.00 1 1.00
[Fraction of zone supnly from fully mixed primary air Fb = Ep - 100 1.00 100 1.00 100 1.00
Fraction of zone OA not direcly recirc. from o Fc = 1-{1-Ex) -EpN1-Er - 100 1.00 100 1.00 100 1.00
Ulnused OA fraction required In supply air io zone Zd = Wez!\dz - oos .24 oos 0.3 020 oos
Unused OA fraction required in primarny ailr o zone Zp = ezl Vpz - ooE o.24 oos 0.15s [x B s o.os
Ayctem Ventllation Efolanoy
Zone Ventlabon EMclency (App A Method) Ewvz = {Fa+ FbXs - FcZ)/ Fa - 108 0.8z 140 0.86 oss 111
Bysherm Venllation ESicl=ncy (App A Method) Ev = s (Ev) - L=ir )
‘Wentllation 3ystem ENclency (Tabls 5.3 MeShod) Ew = Wialue froen Table 6.3 - T3
Minimum outdeor alr Intaie alrfiow
Qubdoor Alr intake Flow reguired o System Vot (=] = Wou ! EY - io4z7
A Intake req'd as a fraction of primary SA Y = ol ! Vps - o021
Dubdoor Alr intake Flow reguired to System (Tabie £.3 Method) Vot ] = ‘Wou!EW - 10548
OA Intake req'd as a fraction of primary B4 (Table 6.3 Mefhod) Y = Vol ! 'Vps - 0.2z
i34 Temp at whioh Min 08 providss all ocoling
Edﬂiiigggi—nm DegF = {ITpdTsEH =Y [TredTn - -8
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Krysta Skinner

The American Swedish Institute

Syctem TagMame:
Operating Condiicn Decoription:
Unitts: {eedeod from pull-down Bed)

Buliding: Thee Smsrican Ewedich Incthsis

Iniputc for Bychem
Floor anes served by sysiem Az = 3472
Eopulation of srea sEred by system (ncuding dversity] Fr P Eu_,ﬁﬂ.ﬂ BOB
Dezign primary supply fan airfow rate Vipsd o AH BBOD
O re'd per unit anea for sysiem (Wsighted average) Ras = 0.0%
O re'd |per person for system ana (Weighted average) Rps cimip 5B
Inputc for Podendlally Critleal zonec
WaltingiConT | Hallways Halrways, Muti- Catsring K Iehen,
BrenosiFeen FRectroome Purpocs, Support, Eiorags
Zone Name tomPrindsr Hallway Ehlpping &
Feoslving
T b= i Zoineys
Zone Tag 153 18- 185 1&-8 18-T 14-B
Cffics cpaoe | Corridors Comidors | Offios cpace | Offics cpace |Cafefariafaci-
Bpace bype focd dining
Shect from pull-down Bst
Floor Area of Zons Az s <=0 BED 520 235 130
Design population of Zone Pz P (defaul value Isted; may be ovemidden) 2.2 [ o 3.57 ._tl.qm_ 12|
Design ol s=uppdy 1o zone (primary plus local recnrculated) Vdad o 6530 100 530 400 <00 1400
incuction Terminal Unit, Dual Fan Dual Duct or Transter Fan? St from puli-doswn Bstor leave bianik T W%
Lioeral recirr. air % repressntytive of sve sysiem netam sir E
Pervent of iofal design sirfiow rabke at condBoned analyzed n} %® _ 100r% A00%: 1003 100%:| 100% 1005 100%
Alr dstribulion fype at conditionsd aralyzed Select from puil-doawn st CE [es] CE s ] CE e ]
Zone alr disirbuon effectiveness a condiionsd anaiyzed Ex 1.00) 1.00 1.00) 1.0 100 1.00
Frimary air fraction of supply air at condltioned analaed E
Fesuls
‘Wentilation 3ysiem ESiclency Ev T4
‘Dutdoor alr intake neguined for sysiem Vot i 10437
Dutdoor air per unit fioor anes ViotAs sl [ ]
Dulioor sir per person seneed by system {including dwersity]  VotPs  omip 128
Cutdoor air as & % of design primary supply air Ypd i Hw
Datalisd Cabculations
Iniftial Calowlstions for the .-E a3 whols
Frimary supply air fiow 10 sysiem at conditioned anakrzed Vips om = VpdDs =  z3EED
UncormeciedOA requirement for system You o = RpsFs+ RasAs - TTAT
Uncormecied A req'd as a faction of primary 84 s = Vow ! Wps - 01e
Initial Caloulatione Tor individual Zonec
O& rafe per unk area for 2one Raz cimisl oos o0.oe oos 0.0& oos (1R ]
OA rafie par pErson Rpz omp S00 n.oo ooo .00 S00 T.50
Total supply air o zore (at condition being anadyed]) Wdz (-] £330 1600 B30 400 400 1400
Urnased OA reg'd io breathing zone Vi (=] = FRpzFzr+ RazAzr - T4 516 =52 BO.B =1 293.4
Urnased OA requirement for zone: Vo (=] = WhalEzx - 3T 52 == B1 F— 293
Fraction of zone supply not directiy necinc. from zone Fa = Ep= [1-Eg)Er - 100 1.00 100 1.000 1.00 1.00
Fraction of zone supply from Sully mized primary air o - Ep - 100 1.00 100 1.000 1.00 1.00
Fraction of zone OA not direclly RECiFC. from Zons Fc = 1-{1-Exi1-EpH1Er - 10 1.00 1 1.00 100 1.00
Unused OA fraction required In supply air o zone zd = Vor!'\Wdz - oos n.03 oo oS oos (1]l |
Unused OA fraction required In primary abr to zome p = Vol Wiz - oos n.03 oo oS oos (1l |
Byetsm Ventlation EMalsnoy
Zone Ventlabion Efficlency (App A Method) Evz = {Fa+ FbX¥s - FcZ}J Fa - 140 1.43 iov 1M 140 m.ss
Bysiem Venllation ESiclency (%op A Method) Ew = min (Exz) - [ ]
‘Wertllation 3ysiem ENclency (Tables 5.3 MaShod] Ev = Wiaslue froen Table 6.3 - oTs
Mindmums outdcor alr Intaie alrfiow
Dutdoor Ar intake Flow reguined bo System Vot (=] = "o ! Ev - 10427
O Intake req'd as @ fraction of primary 54 Y - Yokl Ves - 21
Dubdoor Adr infake Flow reguined b System (Table £.3 Method) Vol i = ‘Vou!EY - 10528
O Intake req'd as a fraction of primary 54 {Table 6.3 Metod) Y = Vol Vps - 0.2z
at whioh Min D& all
OAT Eedow which OA Intake fiow Is ) minimum DegF = {TpdTsH1-Y[TredTi = -B
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Krysta Skinner

The American Swedish Institute

Euliding:

Syciem TagiMame:

Cperating Condiion Decoription:
Unitts. {sadecd from pull-down Bsd)

Thee Amerioan Ewedich Incthsis

M&U -1 and heat pump ©

Daclgn Pesk Conling Load Conditicn

Impute for Bycbsmn

Floor arsa served by system

Fopulation of anea sersed by system | Incuding dwersity)
Design primary supply fan airiow raie

OhA re'd per enit area for system (Wisighted average)
O red e parTon for System anea (Weighted average)
Inpute for Potentislly Critleal zonsc

Zone Mame

Zone Tag

Space type

Floor Area of Zons
Design population of zone

Design total supply 10 Zone (primary plus local recirculated)

cal recic. ar % represeniathve of ave sysie ehum &

mduction Terminal Unit, Dual Fan Dual Duct or Transfer Fan™

Eelect from pull-down st

P
.

Select from pull-down Istor leave biank TN

BOE

48,880

0.0%

58

Potsntially C

Cafd Room

Confsrsnos

Gallary Feosptlon.

Eiorage,
Ol

@t 3hop

Laobdy

148

1A-10

1A-11 1A-12

1A-13

14-14

CamateriaTact-
feod dining

Conferanosim
wating

Mussumcigall| Ofos cpase

==

Gales (exospt
&0 balow|

Lobbisc

1700

iooo
S

350
5

850

(defauk walue Isted; may be overtidden)

70

1075
15

1275

2000

a5
2000

1£00

400

2000

Impute for © ting Condition Anal
Peroent of hotal design airficw rate at condBoned analyzed
Adr distribution type af conditioned analyzed
Zone alr disTbution efectivenass af conditionsd anaiymed
Erimary air fraction of supply sir st condiboned anaked

%

Select from pull-down st

100r%

100%:

100%

100%:

100%

100%:

L]

L]

Leis]

1.00

1.00

1.00

1.00

1.00

Rsculis
wientilation System EMclency
Cutdoor air iRSake requirsd for sysiem
Cutdioor air per unit fioor area
Cutdoor air per person sered by systes (Including diversity]
Cutdoor 3ir as & % of design primary supply air

T4
TodzT

Fak ]

Dstalled Caloulations
Initial Caloulations for the & ac a whols

Frimary supply air fiow 1o sysiem at conditioned analyzed
UncomeciedCiA requirement for sysbem
Uncomecied OA req'd as a fracticn of primany B4
Inftial Caloulstions for individual zonss
O rate per unk area for zone
OA rate per person
Total =uppily alr o zone (at condibon being analyzed)
Unuesed OA reg'd o breathing zone
Unused OA requirement for zone
[Fraction of zone supply not directly renc. from zone
[Fraction of zone supply from Sully mixed primary alr
Fracton of zone OA nof direcly necirc. from zome
Urnresed QA fraction required in supply &ir o zone
Uresed OA fraction required in primarny air b zone
2yetem Vemtliation EMalanoy

Zone Yentlaton EMclency (App A Method)

Dystem Venllation ESiciency (App A Method)

Wentlaton ystem ENiciency (Table 5.3 Mefhod)
Minimurm outdoor alr Intais alrfiow

Cutdoor Alr infake Flow reguired to System

O Infake req'd as a fraction of primary A

‘04 Temp at whigh Min & provides all oooling

“§ DER WEAIIFAFAR VEE

Cubdioor Alr infake Flow reguired o System (Tabie £.3 Method) Vot
A Intake: reqd as a fraction of primary 2A {Tabie £.3 Method] Y

k

DegF

Fips P+ Ras As
‘Wow ! Vips

Rpz Fz+ RAaz Az
VExEZ

Ep = [1-Ep)Er

Ep

1-(1-E=) +-EpHi-Er)
Wioe ! Wz

Wioe ! Wi

{Fa = FbXs - FcZ) / Fa
min (Evz)
‘Value from Table 6.3

o ! Ev
ok ! Wi
Wiow ! Ev

= Vol ! 'Vps

(TR T A=Y} TredTr

48880
TRAT
oie

=i g
T3

ipaar
o2
10548
02z

oig

8310
-E3]
1m
1m
103

ora

7=
1400
17ra
17T
100
100
100
=K k]
=K k]

oz

1976
152
1.00
1.00
100
oo
oo

OAT beiow which OA Intake Tliow 1= @

09.23.11 | Advisor: Stephen Treado | Technical Report 1

19 |




Krysta Skinner

The American Swedish Institute

Euliding:
Syciom TagiMame:
Oparating Condiion Decoription:

Thee Amerioan Swedich Inctisis

WAL -1 and heat pump &

Dasign Peak Cooling Load Condiion

Unifts. joadsod from pall-down Bed) IF
Inputs for Syctem Hams LUnEc Eyctam
Floor ansa served by sysiem s 34TIE
Fopulation of anea served by system {Induding diversity] Fs P oo awersie BOE
Die=sign primary supply fan alrfow rate Vpsd o L8 BE0
O reg'd per unit area for sysiem (W sighled avemnage) Raz st 1]
4 negd per person for system anea  (Weightsd average) Rps omip 5.8
Inputs for Potentlally Critloal zones ‘ritloal Zones
Lobby Coad, Hallwaye Frefunction | Morth Evend | Cendsr Event
Siorags, 3 pana Spans
Zane Hame Faskoasa
Zi L= Ioneys
Zone Tag 14-16 2A-1 2482 25-3 254 2A-B
Lobbiss Cormdors Comidors | Lobbiscipraty | Multiponpocs | Mullpurpocs
Bpace bype meodlon acsamb by F1A4 T
Seiect from pull-down Ist
Floor Ares of Zone Ar - | 530 520 £&0) 1280 1280 1300
Design population of Zone Fz F jdefaul value Isted; may be overTidden) 82 5| [i i 84 85| 5
Design ol suppdy o zome (primary plus local redrculated) Widad ofm 1400 30 <00, 1e00 jujaj] 2000
imduction Terminal Uni, Dual Fan Dual Duct or Transfer Fan™ Belact from pull-down Ist or leave biank H M
Lcscal recire. alr % represeniative of ave sysiem refum air E
Impute for O ting Condiion Anal
Feroent of iofal design alrfiow rabe at condSoned analyzed Ds *® _ 100% D05 100% DO%: 100% DO%: 100%
Ar distribution fype at conditionsd aralyzed Select from pull-down st o c32 e o3 e o3
Zone air disrbution effectiveness ot conditionsd amaiyzed Ez 1.0 1.00 1.00 1.00 1.00] 1.00
Frimary air fmction of supply air at conditioned anakyred Enp
Racuts
“Wentl Iation Sysherm ENclency Ev T4
Dulioor sir intake reguinsd for sysiEm vt i 10437
Cutdoor air per unit fioor area Voliks oimi's? [-E -]
Dutdoor air per person sensed by system (Including diversity]l  VollPs o=ip 128
Duhdoor air a5 & % of design primary supply air Yo i %
Datalled Calculations
Inftial Caloulations Tor fhe & ac a whols
Frimary supply air fiow 1o sysiem at condiboned analyzed Vs (=] = VpdDs - 48880
UncormeciedOA requirement for system Wou (=] = RpsFs+ [Aas As - TIAT
Uncormecied OA reg'd as a fraction of primarny B4 Xz = Wou!Vps - 0ie
Initial Caloulatione Tor indhddual zonsc
O rafe per unk area for zone Raz sl oos 0.oe oS 0.0& oos 0.0&
O rafe: per pErson Rpz oimp S0 .00 o T.50 o0 E.00
Total suppiy air o zor: (at condibon being analyzed] W (=] 1400 &30 400 1600 2000 2000
Urpased OA neg'd B breathing zone Wiz (=] = RpzFzr+ RazAzr - 103 552 ITE 364.8 mis s03.0
Urpesed OA requirement for zone oz (=] = \VExEz - =10 55 = 365 ooz 503
Fraction of zone supply not directly recnc. from Zone Fa = Ep+ [HEp)Er - 10 1.00 100 1.00 100 1.00
Fraction of zone supply from Sully mixed primary air Fb = Ep - 100 1.00 100 1.00 100 1.00
Fraction of zone OA not diFrecly recirc. from zone Fc = 1-{1-Ex¥ -EpH1-Er) - 100 1.00 100 1.00 100 1.00
Unused OA fraction required In supply air o zone Zd = Wozl\dr - 03s n.os ooy 023 0zs (1.
Unused OA fraction required in primany alr o zome Zp = ozl Vipz - 03s n.ns ooy 023 o0zs o.as
2yctem Vantlation EfMolsmoy
Zone Ventlabion EfMclency (App A Method) Evz = {Fa= FbXs - FcZ) Fa - o 1.007 10 0.e3 o= (18-, ]
Byshem Venllation ESiclency (App A Method) Ev = min (Ewx) - [ )
Ventl lation Bysierm ENclency (Tabis 5.3 ki=thod] Ev = Wislue froen Table 6.3 - T3
Minimum cutdeor alr Intaios alfiow
Quldoor Alr infake Flow reguined o System Vot (=] - VoulEy - 10427
O Intake req'd as @ fraction of primary 54 Y = Voll!Vps - o21
Dubdoor Alr infake Fliow reguired bo System (Tabie 6.3 Method) Vot i = ‘Vou ! Ev - 10548
OA Imta ke req'd as 2 fraction of primany B4 (Table 6.3 Mefhod]) Y = Voll!Vps - 0.2z
at whioh Min D& all o
E.—Eiiin__ggi_nm DegF = (T dTEH - [TredTi - -8
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Krysta Skinner

The American Swedish Institute

Eulidineg:
Syctem TagiMame:

Cperating Condiion Desaoription:
Uniths jsadeod firom pull-down Bed)

Thee American Ewedlch Incihuis

MAL - 1 and heat pump &

Dacign Peak Cooling Load Condiicn

Impute for Bychesmn
Floor an=a served by sysiem As J&TIE
Fopulabon of anea sereed by sysiem | Induding dvershy] FPs F En_.ﬁﬂ.d BO8
Deesign primary supply fan airfow rate Vpsd oOm 45,880
04 resy'd per wnit anea for sysiem (Wsighbed average) Ras cimitsT 0.0%
M neq'd per person for system ana (Weighted average) Rps cimip 5.8
Inpute for Potentially Critleal zones
South Event Kitohen Finham, Halhway. Classroeom, | Clascroom,
3 pana Haltway o mamu ity Hallway Hallway
Zone Hame
Zo c for Zorers
Zone Tag 258 2A-T 254 oT-A1 aT-2 oT3
[T Catstar Tacl.| Mullpurpoce Lescrbure L=cdurs
2pace type accamibly focd dining | food dindng aEcembly DlEEEroom slassroom
Select from pull-down Ist
Floor Area of ZonE Az = 1310 15 <00 820 520 E40
Design population of zone Pz P (defaul walue Isted; may be overridden) 30 4 4 45 25 25
Design ol supply 1o zore (primary plus local reoinculated) Vdml O 2000 1000 1000 1300 1000 1000
rduction Terminal Unit, Dual Fan Cual Duct or Transfer Fan? Select from pull-down Istor leave biank KA
Local recic. alr % representative of ave sysiem retum air
Impute fior Oy ting Condition Anal
Fercent of iotal design airficw ke at condBoned analyzed Dz % _ 100% 1005 100% 100%: 100% 100%:| 100%
Adr distribution fype &t conditionssd aralyzed Select from pull-down Ist e o3 CE =] TE [z ]
Zone air disirbulion effectiveness at conditionssd anaiyzed Ex 100 1.00 1.00 1.00 1.00) 1.00
Frimary air faction of suppty air at condlboned anahzed Ep
Raculis
Wentllation 3ysbem ENclency Ew T4
Dutdoor air intake nsguined for sysiem Vot cim 10427
Cubtdoor air per unit ficor anes VotiAs ofmisl [-E -]
Dubdoor air per person sened by sysiem (Including diversity] VoilPs ofmip 128
Duldoor air as a % of design primary supply air ¥pd cim 2%
Frimary supgly air fiow 1o sysiem at condiioned analyzed Vs (=] - WpdDs - 48880
UncommeciedGA requirement for system Vou om = Fps Fs+ Ras As - TTAT
Uncomrecied O/ reqd as a fraction of primany 2A Xs = Wow ! Vps - .16
Infial Caloulatlone for individual Tonsc
A rafie per unk area for zone Raz [= ) oS o.ie ois 0.0& oos 0.0&
A rafie per person Rpz oimip =00 7.50 TE0 .00 TE=0 750
Total supply ar io 2ome (at condibon being amalyzed] Wz (=] oo 1000 000 1200 1000 A000
Unsed O req'd ko breathing zone Wiz (=] = RpzFz+RazAz - IBE 1227 10z0 2raz 2187 2259
Unsed O requinement for zone: Voz (=] = VEzEz - = 123 1oz s Z13 =
[Fraction of Zone supply not directiy recnc. from Zone Fa = Ep-+[HEplEr - 100 1.00 10 1.00 1 1.00
[Fraction of Zone supply from fully mixed primary air Fi - Ep - 100 1.00 10 1.00 1 1.00
[Fraction of zone OA not direcly recirc. Fom mone Fc = 1-{1-Ez¥ 1-EpHI1-Er - 1.00 1.00 100 1.00 100 1.00
Ulnused OA fraction required In supply air o zone Zd - WoElNdz - on 0.1z oo 023 0zz 023
Unused OA fraction required In primarny air to zome Zp - Worl Vipz - o oAz oo 023 ozz 023
yctem Ventilation Efolanoy
Zone Ventlabon EMclsncy (App A Method) Evz = {Fa = FbXs- FcZ)/ Fa - 104 1.04 105 023 K=" 083
Bysierm Vendlation ESiciency (App A Method) Ev = rmini (Ewx] - (=it )
‘Wentllation 3ystem ENclency (Table 5.3 MeShod) Ev = Walue from Table 6.3 - aF3
Mirdmum outdcor alr Intake alfiow
Cubdoor Alr infake Flow reguired o System Vot (=] - Wow ! Ev - ip&zm
A Intake req'd as a fraction of primary SA Y = Vol ! Vs - 21
Cubdoor Alr intake Fiow reguired o System (Tabie 6.3 Method) Vot i = ‘Wou ! EV - 10548
A Intake req'd as a fraction of primary SA {Tabie 6.3 Method] Y = ‘ol ! Wps - 02z
at whiagh Min D& Al o
OAT bedow which OA Intake flow 1= DegF = {(TpdTsHA-Y"[TredTi = -B
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Eulldirsg: The Amerioan Ewedich Inctiois
Zyciem TagiMame: MaU -1 and heat pump ©
Operating Condiicon Desoription: Disclign Peak Cooling Load Condiion
Unifts feadsod from pall-down Bsd)
Impute for Bycbem
Flioor area served by System As = JLT2E
Fopulabon of amea sered by sysiem (iInduding divershy] Ps F En_ﬁﬂ.d BO8
Design primary supply fan airfow rale Vipsd o 48,880
O re'd per unit anea for sysiem (Wsighted average) Ras = 0.08
O neq'd per person for System ansa (Weighted average) Rps omp 5.8
Inputc for Podendlally Critleal zonec
Hallkway, Eltohen Volanteer Hallwaye. Elev Equip Limis
Communtty Loungs Etorags,
Zane Name HEn—
T dile burns pupie Kol for orfical moneys
Zone Tag T4 OT-E aT-8 oT-T aT-8 0TS
Murti Cafedsr ) im| Corriders Elavator Corridors
Space type accamibly focd dining peting maahilng
Select from pull-down st ooms
Floor Area of Zons Az s 820 200 770 1300 100 355
Design population of zone Pz P (d=faul value Isted; may be overmidden) 45) 4 10 o o 5]
Design ol suppdy 1o zore (primary plus local recnrculated) Vdad o 1200 400 BOO 1000 1200 1000
rduction Terminal Unit, Dual Fan Dual Duct or Transfer Fan? Select from pull-down Ist or leave biank 1§
Local rescirc. air % represenistive of ave sysiem rebum air Er
Inpute for O ting Comdiion Anal
Pervent of iofal design sirfiow rabke at condBoned analyzed Ds %® _ 100r% A00%: 1003 100%:| 100% 1005 100%
Alr dstribulion fype at conditionsd aralyzed Select from puil-doawn st e [es] CE [z ] e o3
Zone alr disirbuon effectiveness a condiionsd anaiyzed Ex 1.00) 1.00 1.00) .00 100 1.00
Frimary air faction of supply air at condiioned analyzed Ep
Fesuls
‘Wentilation 3ysiem ESiclency Ev T4
Cuidoor air intake nequined for sysiem Vot oim [
Dutdoor air per unit fisor anes ViotiAs ofmislf [-E ]
Dutdoor air per persom seneed by syshem {including dversiy] VoilPs dimp 128
Cutdoor air as a % of design primary supply air Ypd oim %
Datalisd Cabculations
Iniftial Caloulstione for the B ac a whols
Frimary supgly air fiow 1o sysiem at conditoned analyzed Vs o - WDz - 48880
UncormeciedCA requirement for system Vou om = RpsF3+ [RasAs - TTAT
Uncorrecied G req'd as a fraction of primary 4 Xz = Wow ! Vps - LRI
Initial Caloulatione Tor individual Zonec
O& rafe per unk area for 2one Raz cimisl oos n.ie oos 0.0& o1z 0.0
OA rafie per person Rpz oimp S00 7.50 s00 0.00 OO 0.oo
Total suppiy air o 2o (at condibion being analyzed] Wiz (=] 12300 400 E00 4000 1200 1000
Urnased OA reg'd io breathing zone Vi (=] = FRpzFzr+ RazAzr - T4z BE.0 =32 TB.0 1za 37
Urnased OA requirement for zone: Vo (=] = WhalEzx - T4 BE k- i3 12z 4
Fraction of zone supply not directiy necinc. from zone Fa = Ep= [1-Eg)Er - 100 1.00 100 1.000 1.00 1.00
Fraction of Zone supply from Sully mixed primary air Fl - Ep - 10 1.00 1 1.00 100 1.00
Fraction of zone OA not direcly ReCieC. from zone Fc = A-{1-Ex¥ 1-EpN1ErR - 100 1.00 100 1.00 1.00 1.00
Unused OA fraction required In supply air o zone Zd = Vol Wz - 0z oAar o1z 008 oo ooz
Unused OA fraction required In primarny air to zome p = Weoz!\inz - 0z nAr o1z 0.08 oo 0oz
Byetsm Ventlation EMalsnoy
Zone Ventlabion Efficlency (App A Method) Evz = {Fa+ FbX¥s - FcZ}J Fa - sk ] n.s5 14 1.08 145 113
Bysherm Vendlation ESiclency (App A Method) Ev = min (Exx) - [
‘Wertllation 3ysiem ENclency (Tables 5.3 MaShod] Ev = Wiaslue froen Table 6.3 - oTs
Mindmum: outdcor alr Intaie alfiow
Dutdoor Ar intake Flow reguined bo System Vot (=] = "o ! Ev - 10427
O Intake req'd as @ fraction of primary 54 Y - Yokl Ves - 21
Dubdoor Adr infake Flow reguined b System (Table £.3 Method) Vol i = ‘Vou!EY - 10528
& Intake req'd as a fraction of primary S4 {Table 6.3 Metod) Y = Vol Vps - 0.2z
& Temp at whiah Min 08 providsc all ocoling
OAT bedow which OA Intake flow Is DegF = {iTpdTsHI-Y"[TredTri = -B
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Bullding:

Syctem TagiMame:

Oparating Condition Decoription:
Unitts jselecd from pull-down Bed)

The Amsrican Swedich Inctrhss

MAL -1 and heat pumip ©

Discign Peak Cooling Load Condiion

Inpute for Sycbemn Hames Unfc Eyciem
Floor area served by System AL o FATIE
Fopulabion of area sereed by Syshem {ind uding diversity] Fo F En_.ﬁ_ﬂ# B0E
Design primary suppiy fan alriow rate Vipsd  Om £5,580
O ne'd per unit ares for sysiem (Weighted average) Ras st 0.0%
OM resy'd |per perzon for system anea (Welghtsd average) Rps omp 5.8
Impute for Potentlally Critleal zonss
Links Arohive, Dallary Liksrary Ehorage ‘Work Room
Siorage
Zone Hame
Fir e Tone(s
Zone Tag aT-10 OT-11 oT-12 0T-13 aT-14 171
Comidors Elorage  |Muceumcigalll  Llbrasiec Thorage Elorage
Zpace bpe roome arisc TOOmE roome
Selact from puil-down Est
Floor Ansa of Zone Az s 320 S0 1100 SO0 280 280
Design population of zone Pz P jdetauk value Ested; may be overridden) o [\ as 5 il a
Design obal supply o zome (primary plus local recrculatsd) W i 800 800 1200 300 <00 1000
rciuction Terminal Unit, Dual Fan Dual Duct or Transfer Fan= Seiact from puil-down Bstor leave bisnk M
Local recirc. alr % representative of ave System retm air E
Impute for O ting Comdition Ana
Feroent of iofal design airfiow rate at condBoned analyzed Ds %® | 100% oD% 100% 100% 100% 100% 100%
Alr dstribution type a conditionsd aralyzed Select from pull-down Ist TE (] CE| L] CE| o]
Zone air disfrbufon effectveness af conditionsd amaiyzed Ez 1.00 1.00 1.00 1.00 1.00] 1.00
Primary air faction of supply sir at condiboned anakyred Ep
Rscuts
“Ventl lation 3yt ESiciency Ev [ )
Duhioor v infake requinsd for sysiem vt i 10437
Dutdoor air per unit ficor ares Vollhs oimis? LE_ ]
‘Quldoor ar per person senved by system (Including dversity]  VolPs  omip 128
Quldoor sr as & % of design primary supply ar Ypd oOm Hw
Datallsd Calculstione
Initial Calowlstions for ihe &yctem ac a whals
Frimary supply alr fliow io sysiem at condiboned analrzed Vips oim - WpdDs - AHBED
Uncomeci=dOA requirement for system Vou (=] = FRpsPs+ RasAs - TTAT
Uncormecisd OA reqd as a fraction of primary 54 s - o ! Vps - aie
Inftial Caloulstionc for individual zonsc
O rate peir unk area for zone Raz oimisl oos L1 F OO iz o1z (18
O ke eI pErSOn Rpz o ooo 0.00 750 5.00 oog 0.00
Total supply ar o zone (at condbion being anaiyzed) Wz (=] &m ‘800 1400 300 400 1000
Unused OA req'd b breathing zone Wiz (=] = RpZFr+ RazAzr - 1892 1428 =0 BE.OV Bs 336
Unused OA requirement for zone Vaoz o L - = - 19 143 - BS S 4
Fraction of zone supply not directly redre. from zone Fa = Ep = [1EpjEr - 1ma i.00 100 1.00 100 1.00
Fraction of zone supply froe Sully mixed primary air -] = Ep - 100 1.00 10 1.00 100 1.00
Fraction of zone OA not drecily recirc. from zone Fc = A-{1-Ex} 1-EpH1-Er) - 100 1.00 10 1.00 100 1.00
Urnased OA fraction required In supply air fo zone: Zd - Wozl Wz - ooz n.ae oz 0.3 oos o3
Unused OA faction required In primany alr bo zome Zp - Vezi Vpz - ooz o.1e ozs 028 ooe ooz
3yctem Ventilation EMolenoy
Zone Ventlabion EMclency (App A Method) Evz = {Fa+ FbXs - FcZ)f Fa - 113 n.se oEs o.eg 107 112
System Venllation ESiclency (Aop A Method) Ev = min (E¥z) - [ ]
“Wentl Iation Systemn ENclency (Table 5.3 Memod) Ev = ‘Value from Tabie 6.3 - o7z
Mindmium cufdeor alr Intaios airfiow
Dutdoor Alr infake Flow reguired o System Waot im = \Weou!Ev - ip&zT
O Intaike: req'd as @ fraction of primary SA T - okl Vs - 21
Dubdoor Alr intake Flow reguired b System (Table £.3 Method) Vot =] = viow /Ey - 10548
A Imake req'd as a fraction of primary SA (Tabie 5.3 MeShod] Y = Wiol! Vps - 0.2z
at whioh Min O& all o
OAT beiow which O Intake Tiow 15 @) minimum DegF = {(TpdTEHI-YP(TredTi = -8

09.23.11 | Advisor: Stephen Treado | Technical Report 1

23|




Krysta Skinner

The American Swedish Institute

Ewlidirg: The Amerioan $wedlsh Instthsds
Sycbem TagiMame: MELU -1 and heat pump ©
Ciperating Condition Desoription: Disclgn Peak Cooling Load Condtion
Unitts. jcadecd firom pull-down Bicd)
Inputs for Eysbem Hame Unific Tyciem |Cheok Figurss
Floor ares served by sysiem As ] 3ETIE
Fopeiation of area sereed by syssem {induding diersity) Ps P [To0% Jatversity 508 33 PMO0D0 =
Design primary supply fan airfow rale Vipsd O 48,880 141 omist
OA resy'd per unit anea for system (Weighted average) Ras cimis! 0.0s 009 ave cfmisf
O reg’'d per perzon for system area  (Welghted average) Fps cimip 5.8 £85 awve cfmip
Impute for Poedendially Critieal zones
Zone Name
e TS BUTG for crifical 2o Totalc averagec
Zone Tag
Bpace bype
Select from puil-cown st
Floor Anes of zone Az s 4TS fotal 5T
Design population of zone Fz F (defauk valus Isted; may be overTidden) 077 total P
Design il supply 1o zore (primary plus local recinculated)y Vel o 42220 total ofm
incuction Terminal Unit, Dwual Fan Cual Duct or Transter Fan® Sehect from puil-down ISt or leave Diank MiA
Local rexcic. ar % represeniative of ave system refam air Er 1.00 awverape |
Ing Comdition Anal
Feroent of iofal desion airfiow rate at condSoned analyzed D= % 100% 00% awverage make et
Alr distr bution Eype af conditiored aralyzed Sebact from pull-down Ist
Zone air disrbuiion effectiveness af condiiorsd aralyzed Ez 100% averape Primary alrfow raie o zomes
Frimary air faction of supply air at condiboned anakyzed Ep 1.00 average | 42220 cfm
Raculic
‘Wt lation ysierm ESci=ncy Ev (=i
Qutdoor air Intake reguinsd for sysiem Wt =] 42T
Qutdoor air per unit ficor ansa VollAs ofm'sl [k
Dutdoor air per person sensed by system (Including dversityl]  VotPs Omip 128
Dutdoor air a5 & % of design primary supply air Yed i 2%
a
Frimary supply air fiow 1o sysiem at condiboned analyzed Vips L= ] = WpsdDis - 48880 EOT.T System population without diversity
Uncormeci=dOA requirement for sysbem Vaou L= ] = FpsPs+ R As - TTAT 1.00 Sysi=m population dversEy, O
Uncommeci=d OA reqd s a fracton of primany 54 s = ou!Vps - 018
Inftial Calgwlaiions Tor indiwidual Zonsc
A rate perunk area for zone Raz cimist
O rade per person Rpz  omp
Total supply air o zore (at condition being analyzed) iz (=] 45880
Unused OA reg'd B breathing zone Vibz o = RpzFz+ RazAz - TT4T
(=1} for zone: oz lim = WbalEz - TT4T
Fraction of zone suppiy not directiy redre. from zone Fa = Ep = [1-EplEr -
Fraction of zone supply from Suily mized primary air 2 -] - Ep
Fraction of zone OA ot direcly necirc. from zone Fo = A-{1-EZ)1-EpN1-Er)
Unused OA fraction required in supply &ir io zone: Zd - ozl Wz - 042 Maxmum Zd
Unused OA fraction required In primary air o zons e - Wox! Wz - 042 Maximum Zp
3ystem Ventllation EMolenoy.
Zone Ventlabon EMclency (App A Method) Evz = |Fa+ FbXs - FcZ)} / Fa -
Bysterm Venllation ESiclency (App A Method) Ev = min (Ev) - T4
‘Wertllation Sysiemn Eficiency (Table 5.3 Mefhod) Ew = ‘Walue from Table 6.3 - T3
Mindmum outdeor alr Intais alrfiow
Dubdoor Alr intake Flow required b 3ystem Vat L= ] = Woul!Ey - Tpazy
O Inkaike reqdl as a fraction of primary S8 b - ok ! Vps - oz
Dubdcor Alr intake Flow reguired b 3ystem (Table £.3 Method Vol L= _ ] = Wou ! Ev - 10528
A Intake req'd as a fraction of primarny SA {Tabie 6.3 Method] Y - ok Vs - naz
OAT Eziow which OA Intake Tiow |5 ' mirimum DegF = {TpdTsH1-Y(Tr+dTi = -8B
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Appendix B - Minimum Ventilation Compliance Check

Electrical/Telecom Lower 400 1000 24 Y
0A-2 Mechanical Lower 565 300 34 Y
0A-3 Elev Equip Room Lower 50 630 6 Y
0A-4 Quarantine & Table/Chair, Kitchen Lower 320 630 38 Y

Storage, Corridor
0A-5 Building Engineer Lower 150 300 13 Y
0A-6 Elev Equip Room Lower 100 1000 12 Y
0A-7 Storage, Maint Storage, Maint Shop Lower 685 1000 82 Y
0A-8 Collection Storage Lower 2400 1200 288 Y
0A-9 Corridor, Work, Material Storage Lower 685 1000 58 Y
0A-10  Retail Work Storage Lower 1020 630 122 Y
1A-1 Studio Classroom First 780 400 197 Y
1A-2 Gust Exterior Offices First 235 400 20 Y
1A-3 Waiting/Conference/Reception/Print First 440 630 37 Y
1A-4 Erallways First 860 1600 52 Y
1A-5 Hallways, Restrooms First 920 630 55 Y
1A-6 Multi-purpose, Hallway First 715 400 61 Y
1A-7 Catering Support, Shipping & First 295 400 25 Y

Receiving
1A-8 Kitchen, Storage First 1130 1400 293 Y
1A-9 Café Room First 1700 2000 831 Y
1A-10  Conference First 1000 2000 185 Y
1A-11  Gallery First 1075 1400 177 Y
1A-12  Reception, Storage, Office First 390 400 33 Y
1A-13  Gift Shop First 850 2000 198 Y
1A-14  Lobby First 630 1400 510 Y
1A-15 Lobby First 630 1400 510 Y
2A-1 Coat, Storage, Restrooms Second 920 630 55 Y
2A-2 Hallways Second 460 400 28 Y
2A-3 Prefunction Second 1280 1600 365 Y
2A-4 North Event Space Second 1280 2000 502 Y
2A-5 Center Event Space Second 1300 2000 503 Y
2A-6  South Event Space Second 1310 2000 229 Y
2A-7 Kitchen Second 515 1000 123 Y
2A-8 Kitchen, Hallway Second 400 1000 102 Y
0T-1 Hallway, Community Lower 820 1200 274 Y
0T-2 Classroom, Hallway Lower 520 1000 219 Y
0T-3 Classroom, Hallway Lower 640 1000 226 Y
oT-4 Hallway, Community Lower 820 1200 274 Y
0T-5 Kitchen Lower 200 400 66 Y
0T-6 Volunteer Lounge Lower 770 800 96 Y
0oT-7 Hallways, Storage, Restrooms Lower 1300 1000 78 Y
0T-8 Elev Equip Room Lower 100 1200 12 Y
0T-9 Links Lower 395 1000 24 Y
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0T-10  Links Lower 320 800 19 Y
0T-11  Archive, Storage Lower 1190 800 143 Y
0T-12  Gallery Lower 1100 1400 396 Y
0T-13  Library Lower 500 300 85 Y
0T-14  Storage Lower 280 400 34 Y

1T-1 Work Room First 280 1000 34 Y
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