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Executive Summary

In the following report, a detailed analysis will be performed on the Ray & Joan Kroc
Corps Community Center of Salem Oregon to determine whether or not the building
complies with ASHRAE (American Society of Heating, Refrigerating, and Air-
Conditioning Engineers) Standard 62.1 and Standard 90.1. Standard 62.1 analyzes the
ventilation equipment and addresses ventilation requirements for each room based on
occupancy and square footage. Standard 90.1 evaluates the energy usage of buildings.
This standard addresses the tightness of the building envelope, the intelligence of the
HVAC control system, the efficiency of the water heaters, the distribution of power, and
the density of lighting. This report will break down each part of these standards to reveal
how closely the Kroc Center adheres to ASHRAE's standards.

The Kroc Center followed ASHRAE'’s requirements remarkably well in section five of
Standard 62.1. The building met or exceeded the requirements in all but one category.
The area where the building failed to comply dealt with air filters in the air handling
units; about half of the air handlers did not specify filters with high enough quality. The
design team probably consulted ASHRAE Standard 62.1 when designing the building
for it to perform this well.

The building met minimum design standards addressed in section six of Standard 62.1
for all but one of the air handlers. As addressed later in the report, the compliance
failure was most likely a result of different assumptions which caused a few of the
spaces to be grossly over ventilated. The two pools had very high ventilation rates, but
that may have been an air quality issue that caused such high rates. The design team
must have been much more conservative when laying out the ventilation system which
would explain the high outdoor air rates. Whether the high ventilation rates are
justifiable or not, they do present an area of potential energy savings.

The Kroc Center performed well in Standard 90.1, and it should have since the building
was designed to achieve LEED Gold. The building envelope failed to meet the
requirements for floor, roof, and window insulation values. These systems were close to
passing but came up a little short. The building has a very advanced control system
which allowed it meet the requirements for HYAC control and water heating. Also, a well
thought out lighting and electrical scheme helped earn more energy savings. The Kroc
Center performed very well with Standard 90.1, complying in nearly every section.
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Building Summary

The Salvation Army Ray & Joan Kroc Corps Community Center of Salem Oregon
was a new construction project located in Salem, Oregon. The Kroc Center is a one
story, ninety-two thousand square foot facility located on a ten and a half acre campus.
The building has a number of large, energy-intensive spaces including a full-size
gymnasium, a competition pool, a leisure pool, a large chapel, a commercial size
kitchen, and rooms to host community events. The Kroc Center also contains several
offices, classrooms, small recreation rooms, and support spaces for the larger areas.
The Kroc Center is surrounded by large athletic fields which are owned by the Salvation
Army. The different building features enable the Kroc Center to be used by children,
teens, families and adults from the community.

The Kroc Center was funded entirely by the Salvation Army. The Salvation Army
allotted $35.5 million to build the Kroc Center, but the total cost of construction was
slightly less then that at approximately $33.3 million. The Salvation Army also donated a
matching $35.5 million endowment to operate the building.

Mechanical System Summary

The Kroc Center uses a variety of mechanical equipment to condition its many
different spaces. All of the heating, cooling and ventilation loads are supplied by air
handlers scattered across the roof of the building. The two pools are conditioned by
very large, individual air handling units. The kitchen, community spaces, and most of the
classrooms are conditioned by an individual packaged rooftop unit. Two rooftop units
are used to condition the gymnasium space. Other packaged rooftop units are spread
out across the roof and service smaller spaces around community center. Two fan coil
units are used to condition the platform of the chapel and the backstage spaces. Also
the Kroc Center has two make-up air units; one above the kitchen, and one above the
restrooms and storage areas on the south side of the competition pool. All of the
ventilation for the entire building is supplied through the above equipment. Also, there is
a mechanical room by the leisure pool that supplies domestic hot water for the entire
building and hot water for the two pools.
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ASHRAE 62.1 Analysis

Section 5 - Systems and Equipment

Section 5.1 - Natural Ventilation
Natural Ventilation is not a viable option given the colder, northern climate of Oregon.
As a result, the windows in the Kroc Center are not operable.

Section 5.2 — Ventilation Air Distribution

The individual air handlers were able to meet the ventilation requirements stated in
section 6 of ASHRAE Standard 62.1 except one. Rooftop Unit 7 is about 200 CFM
below the required level. The results will be discussed in more detail later in the report.

Section 5.3 — Exhaust Duct Location

The Kroc Center is a one-story building. All of the exhaust ductwork is exhausted
directly through the roof or exterior walls; there is no potential for leakage between
spaces. Also, the exhaust fans are located away from outdoor air inlets on the rooftop
mechanical equipment, so there is no possibility of cross contamination there. The
areas of most concern are the pool areas, but the air is returned to the air handling unit
and exhausted away from the outdoor air inlet.

Section 5.4 — Ventilation System Controls
The Kroc Center uses a VAV system to distribute the conditioned air. Each VAV box
has a minimum setting that meets the minimum outdoor airflow requirements as require
by section 6 of ASHRAE Standard 62.1. Actuators are located on dampers upstream of
the diffuser. The actuators are thermostatically reset to maintain airflows within ten
percent of required load even at part load.

Section 5.5 — Airstream Surfaces

The Kroc Center uses both sheet metal and fabric ducts. Section 15880 of the project
specifications states that all ductwork must conform to the requirements of UL181. The
Kroc Center complies with ASHRAE's standards on this subject.

Section 5.6 — Outdoor Air Intakes

The outdoor air intakes on the rooftop units and air handling units exceed the minimum
distance from exhaust vents as described in table 5-1 of Standard 62.1. Also, all exterior
ductwork is designed to prevent the intrusion of moisture into the airflow, see Note
8/M702.
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Section 5.7 — Local Capture of Contaminants

The major area for contamination is the two pool areas. A quick check with a ductulator
reveals that the exhaust ductwork is large enough to handle airflows much higher than
the supply air. By exhausting more air than is being supplied, the pools are negatively
pressurized which will keep the chlorine and other chemicals from spreading into the
building. The building complies with this section.

Section 5.8 — Combustion Air

There are five natural gas boilers housed in the mechanical room on the south side of
the leisure pool. A large relief vent is located above the mechanical room to provide an
adequate amount of combustion air to the space.

Section 5.9 — Particulate Matter Removal

Filters are specified to have a rating of MERV 6 for rooftop units from 20 to 75 tons. For
the smaller units, filters are called for but are not specified strictly enough to meet the
requirements of the ASHRAE standard. These filters are inadequate to fulfill the
requirements, so the Kroc Center does not comply with this section.

Section 5.10 — Dehumidification Systems

The maximum humidity specified for the Kroc Center is 60% and occurs in summer
mode; this is less than the 65% required by ASHRAE. The entire building has a net
positive pressure which will help limit infiltration. The building complies with this section.

Section 5.11 — Drain Pans

Air Handling Units are to have stainless steel, insulated drain pans with two
connections, one to each side of the unit. The packaged rooftop units are also specified
to have drain pans under the entire unit. The Kroc Center complies with this section.

Section 5.12 — Finned-Tube Coils and Heat Exchangers

The air handling units are specified to have drain pans under the heat exchangers in the
unit. The drain pans meet the requirements of Section 5.11, and comply with this
section.

Section 5.13 — Humidifiers and Water-Spray Systems
The Kroc Center does not employ humidifiers or water-spray systems.
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Section 5.14 — Access for Inspection, Cleaning, and Maintenance

An access panels to above the ceiling is provided for the series fan powered boxes
inside the building. The remainder of the air handling equipment is located on the roof,
so the maintenance staff has easy access to them.

Section 5.15 — Building Envelope and Interior Surfaces

Vapor barriers are provided throughout the entire building envelope to prevent liquid
penetration through the walls and roof. All HVAC ductwork, condensate piping, cold
water piping, and refrigerant piping is specified to have insulation to prevent
condensation. The Kroc Center complies with this section.

Section 5.16 — Buildings with Attached Parking Garages
The Kroc Center does not have an attached parking garage.

Section 5.17 — Air Classification and Recirculation

Most of the building contains Class 1 air that can be recirculated throughout the
building. The restrooms and locker rooms are considered Class 2 air and are exhausted
through the roof. The gymnasium is also Class 2 air but some of the air is recirculated
back into the gym only. The two pools have Class 3 air and recirculate a portion of the
air but only in their respective spaces. The kitchen has Class 4 air, but that air is
exhausted outdoors and not recirculated to other parts of the building.

Section 5.18 — Requirements for Buildings Containing ETS Areas and ETS-Free Areas
The Kroc Center is a community center trying to reach LEED status, so the entire
building is ETS-free. This section does not apply to this building.
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Section 6 — Procedures

The Kroc Center was tested against ASHAE Standard 62.1-2007 to discover whether or
not it complies with ASHRAE’s minimum ventilation design requirements. With such a
large variation of spaces within the Kroc Center, it was determined that all of the
mechanical units that supply outside air should be checked for compliance. A
spreadsheet was provided to run the tests, and the spreadsheet results for each of the
units are listed in Appendix A. The following equations were used to determine
compliance.

Breathing Zone Outdoor Airflow
VbZ:(Rp*Pz)+(Ra*Az)
Where: Vy, = breathing zone outdoor airflow (cfm)
Rp = required airflow rate per person (cfm/person)
P, = zone population (people)
Ra = require airflow rate per unit area (cfm/sq.ft.)
A; = zone floor area (sq. ft.)
Zone Outdoor Airflow

Voz = Vb | E;

Where: oz = Zone Outdoor Flow
E, = Zone Air Distribution Effectiveness = 1.0

Outdoor Air Intake Flow
Vot = Vo2
Primary Outdoor Air Fraction
Zy =Voz |V,
Where: Vp, = Zone Primary Airflow

For VAV systems V,, is the minimum expected airflow
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After analyzing the entire ventilation system for the Kroc Center, it was determined that
the current ventilation system meets or exceeds minimum design requirements
established by ASHRAE Standard 62.1 for all units except one. Rooftop unit 7 is a little
below the required level. The main space that RTU 7 services is an aerobics exercise
room. ASHRAE's suggested population density and required airflow per person seemed
high, 40 (people / 1000 sq ft) and 20 (cfm / person) respectively. The design team most
likely used less conservative assumptions for that space which could explain the small
outdoor air deficit. Table 1 shows how the current system compares to ASHRAE's
minimum standards.

ASHRAE

. : o i
Description Scheduled OA Freaiiied 64 Compliance % Difference

Competition Pool 10488 5818 Y
AHU 2 Leisure Pool 8988 4735 Y 90%
FCU 1 Stage - North 880 648 Y 36%
FCU 2 Stage - South 880 647 Y 36%
RTU 1 North Office Wing 9610 8188 Y 17%
RTU 2 Office Wing 1640 1094 Y 50%
RTU 3 Chapel 4800 1795 Y 167%
RTU 4 Climbing Wall 2300 342 Y 573%
RTU 5 Gym - North 2800 2203 Y 27%
RTU 6 Gym - South 2800 2203 Y 27%
RTU 7 Aerobics 1230 1430 N -14%
RTU 8 Fitness 1200 1005 Y 19%
RTU 9 Wet Multi-Purpose 1360 370 Y 268%
RTU 10 Locker Rooms 2750 1142 Y 141%

Table 1 — Ventilation Compliance

A number of units have outside air measurements much higher than the required
amount. The pool areas probably have much higher amounts to maintain a healthier
indoor air quality level by flushing out the chlorine and other chemicals. The other areas
that are significantly over the required values are the chapel, climbing wall, and the
locker rooms. The locker rooms are probably high to maintain a better indoor
environment, much like the pools. The chapel probably accounted for a higher density
of people or a higher activity level for the people in the chapel. The climbing wall is a
very unique space and doesn't fit well into any of ASHRAE'’s predetermined spaces.
The closest option was selected, but the designers probably took a more conservative
approach. Overall, the ventilation rates are a little larger than the minimum required
amount to ensure that the ventilation requirements will be met, even when the VAV
boxes are at partial load.
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Standard 62.1 Summary

The Kroc Center complied very closely to ASHRAE Standard 62.1. A few small issues
arose, but they do not pose serious problems. The failure of the filters to meet
ASHRAE's requirements could be easily remedied, and the one ventilation deficit could
be fixed by dispersing the air slightly differently. Overall, it was impressive how well the
Kroc Center performed.
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ASHRAE Standard 90.1 Analysis

Section 5 — Building Envelope

5.1.4 Climate
The Kroc Center was built in Salem, Oregon which is located in climate zone 4.

All of Alaska in Zone 7
except for the following
Boroughs in Zone 8:

Bethel Northwest Arctic
Dellingham Southeast Fairbanks -
Fairbanks N. Star  Wade Hampton Zone 1 includes
HumhaSI Yukon-Koyukuk Fawratnl,i:?uam, -
orth Slo uerto Rico,
pe and the Virgin Islands b 1

Figure 1 - United States Climate Map

5.4 Mandatory Provisions

All fenestrations and doors are to be sealed as mentioned in the drawings and the
specifications. Additionally all fenestrations and doors in the pool areas are to use
bituminous dampproofing to prevent moisture penetration in areas subject to high
humidity, dampness, and direct water content.

The Kroc Center has two primary entrances. Both have sets of double doors more than
seven feet apart when closed. Another back entrance has a set of double with close to
seven feet in between the doors, which is acceptable because those doors are not used
as a primary entrance.
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5.5 Prescriptive Building Envelope Option

Verify that the building elements meet minimum Building Envelope Requirements for
Climate Zone 4. The walls, roof, floor, and glazing were all evaluated. The results are
listed below in Table 2 and Table 3.

Prescribed by 90.1

Assembly U Insulation Min  Assembly U Insulation Min
Max R-Value Max R-Value

As Designed

Std. 90.1

Element .
Compliance

Description

Roof Insulation Entirely Above Deck 0.048 20 0.053 19 No
Walls Above Grade |Mass 0.104 9.5 0.077 13 Yes
Walls Below Grade |Below-Grade Walls 1.140 NR NA NA Yes
SOG Floors Unheated 0.073 NR 0.100 NA No

Table 2 — Building Envelope Compliance

After a quick glance at the building elevations, one can see that the glazing is well under
forty percent of the total surface area of the exterior of the building, which is a
requirement for the building to comply with the ASHRAE standard.

Prescribed by 90.1

As Designed

Description

Glazing (Base) Metal Framing (Curtain Wall)

Assembly U
Max
0.50

Max SHGC

0.40

Assembly U
Max
0.35

Max SHGC
0.50

Std. 90.1
Compliance
No

Glazing (Alternate) |Metal Framing (Curtain Wall)

0.50

0.40

0.28

0.31

Yes

Table 3 — Building Glazing Compliance

There are several areas where the building envelope fails to comply with ASHRAE
Standard 90.1. The roof u-value is just slightly under the ASHRAE standard, so it does
not represent a major concern. The floors also failed to comply with ASHRAE Standard
90.1, but the U-value is still very low so the floors will not pose a problem either. Lastly
the glazing. It could not be determined which glazing the contractor selected. If the
contractor chose the base product it would fail to comply because the shading
coefficient was too high. But if the contractor selected the alternate glazing, then it
would comply with the standard. There were a lot of little areas where the building failed
to comply, but none will present major problems moving forward.
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Section 6 — Heating, Ventilating, and Air Conditioning

6.2 Compliance Paths

There are two methods for determining compliance with this standard: the simplified
approach or the mandatory provisions. The simplified approach can only be used for
buildings with less than 25,000 square feet, so this report used the mandatory
provisions method.

6.4 Mandatory Provisions

The Building Control System is a Direct Digital Control (DDC) system which can perform
all of the automatic temperature control and energy management functions as required
in the plans and specifications. The system will independently control the building’s
HVAC equipment to maintain a controlled environment in an energy efficient manner.
The building operator can communicate with the system and control the sequence of
operation to maintain the desired temperature.

The control system allows for all of the mechanical equipment to be turned down or off
according the owner’s desire to allow for energy savings. The owner is given a lot of
control over the system and the owner can determine the operating times for all of the
equipment. Some of the mechanical equipment will shut off until the building drops
below 60F. When the temperature of the building drops that low the equipment will turn
back on to prevent the building from cooling too much and causing possible freezing
damage. This allows the building to save the most energy without worrying about
damaging the building. The Kroc Center meets all the control requirements and
complies with this section.

All of the HVAC piping and ductwork is to be insulated. All exterior ductwork will have
rigid insulation, and all interior ductwork will be covered in fiberglass insulation. Also, all
hot and cold water piping will be wrapped in fiberglass insulation, elastometric foam, or
cellular glass.

6.5 Prescriptive Path

All of the rooftop units are equipped with economizers that are capable of producing up
to one hundred percent outdoor air to allow for free cooling. The DDC control system
controls the adjusting of the dampers on the unit, but the owner can adjust the
ventilation rates. The two large air handling units do not employ economizers because
they are over 65,000 Btu/h and do not need economizers as required in Table 6.5.1 in
ASHRAE Standard 90.1
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All fan motors that are over 1 hp must meet the restrictions listed in Table 6.5.3.1.1A of
ASHRAE Standard 90.1. Table 4 shows the compliance of all fans that exceed 1 hp; the
smaller fans were left off to conserve space. The two large air handlers have VFD
controls instead of VAV boxes, so they were still treated the same as the other variable
systems.

Unit HP CFM CFM x 0.0015 Compliance
AHU 1 Supply 25 (2) 41960 31.5(2) Y
AHU 1 Return 15 (2) 26170 20 (2) Y
AHU 2 Supply 20 (2) 35950 27 (2) Y
AHU 2 Return 10 (2) 21570 16 (2) Y

REF R2 5 5400 8.1 Y
REF R5 5 7000 10.5 Y
REF R6 5 7000 10.5 Y
REF R8 5 8300 12.45 Y
MAU R2 5 5200 7.8 Y

Table 4 — Fan HP Compliance

There is a fume hood in the kitchen. However, the total cfm is under 5000, so no
makeup air is necessary, although some is provided. The Kroc Center complies with
this section.

6.7 Submittals

The specifications call for copies of all drawings and operating and maintenance
manuals to be handed over to the owner upon completion of the building. Also, a testing
and balancing report is to be performed after the entire system is installed. The Kroc
Center is still going through the LEED certification process at this time, so the final
commissioning report is not available.

Section 7 — Service Water Heating

There are four water heaters that supply the domestic hot water to the building. Two gas
boilers are located in the mechanical room. Another gas boiler is located in the janitor
closet near the kitchen, and an electric hot water heater is located in the janitor closet
by the competition pool. The two satellite water heaters are primarily used to provide a
quick source of hot water to areas of the building far from the mechanical room. All of
the hot water heaters in the Kroc Center besides the two satellite heaters are tankless.
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Three additional gas boilers are located in the mechanical room and supply hot water to
the two pools and two air handling units. These boilers are connected and work together
to meet the hot water demands; so when the pools are at partial load one or two of the
boilers can shut off. The three pool boilers can also be manually shut off as is required
in ASHRAE Standard 90.1. Overall the water heating service complies with ASHRAE
Standard 90.1

Section 8 — Power

The specifications state that the maximum allowable voltage drop for feeders is two
percent, and the maximum voltage drop for branch circuits is three percent. It is the
responsibility of the contractor to increase cable sizes to ensure that proper voltage
drop levels are achieved. This is exactly what is called for in section 8 of ASHRAE
Standard 90.1, so the Kroc Center complies with this section.

Section 9 — Lighting

9.2 Compliance Path

There are two methods for determining the compliance of the Kroc Center: the Building
Area Method and the Space-by-Space Method. This report will use the Building Area
Method to check for compliance.

9.4 Mandatory Provisions

Photoelectric switches are to be used on exterior and interior lighting. The exterior
switches will turn off the exterior lighting during the day. The interior switches will adjust
interior lighting levels based on daylight levels within the building. Occupancy sensors
are also to be installed in the rooms to prevent wasted electricity.

9.5 Building Area Method Compliance Path

The first step is to determine the building type which will give you a specific maximum
lighting density. The Kroc Center is composed of a lot of different types of spaces, so |
chose the Convention Center. It is an accurate depiction because it is a little higher than
the gymnasiums to show the increased lighting density in the smaller areas. The results
are summarized in Table 5, but the full worksheet can be seen in Appendix B.
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Total Watts Total SF Design W/SF  Required W/SF Compliance
| 104998 92000 1.14 1.20 | Yes

Table 5 — Lighting Compliance

Standard 90.1 Summary

Overall the Kroc Center complied very well with the requirements established in
ASHARE Standard 90.1. There were a few small issues with the building envelope, but
these issues are minor and not cost-effective to change. Even as they stand, the
envelope systems that fail to comply are very close to the ASHRAE requirements. The
section on HVAC complied nearly perfectly with the standard 90.1. The Kroc Center has
a very sophisticated control sequence enabling it to meet the requirements for optimal
energy savings. Also, the fan power selections in the air handlers were well done; the
design team kept them well below ASHRAE standards. The water heaters also
benefited from the advanced control system, and fit within the standard 90.1 guidelines.
The electrical power system also fulfils ASHRAE'’s requirements by maintaining low
voltage drops throughout the whole system. Lastly, the lighting system came in just
under the requirements, which was surprising considering the accent lighting and high-
bay lighting throughout the building. Overall the Kroc Center fulfills the requirements of
ASHRAE Standard 90.1 with only a few minor faults.
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Papulation of area servad by systam (incluzing dlvershy) =3 = [ |aversy 0
Ceslgn primary supply fan aiMow rate Vpsd  ofm 36,000
O re'd per unit area for system [Weighled averags) Ras  ofmisl 0.48
Ot req'd per parsan fior system area (Walghtsd average) Fpe  ofmip 0.0
Inputs for Potentlally Critical zonss Paotentlally Critical Zonas
Zong Mame Zone e tms punpie KaRs for crivcal zone LeisLra Pood 3 |
Zone Tag 0147 enier fag |
. Swimming | Ofcs space
Spacefype Salect from pull-dowen 115t {pool & deck)
Flpor Area of Zone Az =) 8,585
Deslgn population of zone Fz 2 [detaull value lIsted; may De avermiaden) i0 ]
Cesign fotal supply o zone (primary plus [0cal redreulabed) vided  ofm 36,000/
nducian Termingl Unit, Dual Fan Dual Cust or Transter Fan? ‘Salzct from pull-down |16t or leave blank 7 MNEA mu
Local recirc. alr % representative of ave svsbem retum alr Er 7o)
|Inputs for Opsrating Condition Analyead
Parcent of tofal Gesign alrfiow rate at condiioned analyzed o5 T | 100% 100% 100%
AIr dstripuSon type & condiianed analyzed ‘Saject from pull-doven |15t (] 5|
Zomg alr detribution effectivensss a1 condTaned analyzed Ez 1.00 1.00]
Primary alr fraction of supply &r &t condianed analyzso Ep 100%:
|Ezaults
Wientllation System EMclency Ev 1.00
Crufoar 3ir intake required for sysiem ol ofm 4735
Cartdoar alr per uni floor area VoUAE  efmis! 0.48
Curtooar alr per person Berved by sysiem (Includng dverslty)  WotPs  ofmip 4TS
Carlgoar alr 36 & % of gesign primary supply ar Ypd  efm 13%
[CEalled Calulations
Inltial Calculations for the System ss & whols
Primary supEly alr Tiow to system at condiioned analyzed Vps  cfm = \paDs - 35100
UncomectedOA requirement or sysiem Vou e - FpsP5+RasAs - &3
Uncomeeted O& req'd 35 3 fraction of primary SA s = Uoui s - 0.13
imttial Calciiations for Individual zonss
O rate per unit anaa far zane Raz cfimest 048 0.D6
M T2 par pErsan Fpz  ofmip 0.00 500
Total supply alr fo zone (at conditian being analyzed) vdz  ofm 36000 1}
Unusad O& reqd fo breathing zone Wbz ofm = FpzPz+Raz Az - 47352 0o
Unusad Oa requirement far zone oz ofim = haEz - 4735 a
Fraction of zane supply not directly recine. fram zone Fal = Ep=(1-SpjEr - 1.00 1.00
Fraction of zane supply from fully mixed primary air Fb - Ep - 1.00 1.00
Fraction of zane O ot diractty recire, from 2one Fe = 1{1-Ez)[1-EpY1-Er) - 1.00 1.00
Unusad O fraction required In supply alr to 2one il | = Wozidz - iRk} 0.00
Unissad O traction required In primary alr io zonz zZp = oziups - 013 0.00
|Sptem Veriiation Eficlency
Zone Ventilation EMclency [App A Methad) Evz - [Fa+FbXs-FcZ)/Fa - 1.00 113
Systam Ventlialion EMclency (App A Method) Ev = min (Evz) = 100
enllation System EMclency (Table 6.3 Method) Ev = falue fram Tabike £.3 - 1.02
Minimum cufdoor s intake alfioe
Curtmoar Al Intske Flow required o Sysiem ol ofm = ou{Ev = 4735
O Intake reqd a5 a fraction of primany & ¥ - wgtivps - 0.13
Cortoioar Al inlaie Flow required o System (Table £.3 Method) Wil ofm = ou!Ev - £649 B5.8E
= ‘ot !\ips - a.13 ooz
DEgF = {(Tp-dTsfH(1-¥V{Tr+dTH = =7
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[Euiding: Rroc Canier
Syetem Tag/Nama: FCU 1
Oparating Condition Dagcription: _._q..mm::_m.__n__._
v < Uinite {galect fram pull-down st
o O
c Mame Units Systam
O 2 Floor araa served Dy Bysiem A ] 1150
v O Papulation of ared servad by system (Incluging clversiy) P ] [ ior]aversty =
w © Deslgn prmary supply fan aimow rate Vpsd o 1,600
o O 248 req'd per unit area for syslem [Welgnted average) Rag  cfmist 0.08
= 'c A res]'d per persan far sysham area (Wiakghtad awarage) Rpe  coimip 0.9
..le. © Inputs for Potentially Critical zones Potentlally Critical Zonas
© m Zong Mame e B e e Sl e e e CRRCS Stage (Han
M QO Zone fine lums cunove Xavs for crifical 20nes w._.uﬂmtm
S 2002 Tag m_.__mu.qu_wm. B117 B115
. Slorage | Ofce apaca Slages,
Spacenps Salsct trom pull-down st rooma studioa
Floor Area of zane Az sf S 130 745
Deslgn population of zone = [detault valuz lIsted; may be ovemiadan) 0 L.55] 5215
Deslgn 1otal supply to zone (primary plus local recirculated) Vdzd  ofm 150 150 13040
noucion Terminal Unit, Cual Fan Dual Duct or Transfer Fan? Salzct from pull-down 115t or leave biank If M& U my TJ
Local recir. alr 35 repregentalive of ave system rstum ar Er T5 5% 755
[Inputs for Opsrafing Condiflen Analyzed
Sanzent of tofal Sesign alrfiow rate at condiloned analyzed Os T | 100% 100% 100% 100%
Alr @isfribudion type at condiioned analyzad Salect from pull-down |15t c3 C5 =
Zong alr disiribution effectivensass at conddaned analyzad Ez 1.00 1.00 1.00)
2rimany 3ir fraction of supply & &t condsioned analyzas Ep 100% 100% 100%,
|Fagults
Wentllation System EMclency Ev 035
Caimoor alr Intake required for sysiEm wol  ofm E4f
Cgnar alr per uni floor area VoUAs  cimisT 0.54
Coigioor alr per person served Dy sysiem (Includng dversity)  VolPs  ofmip 123
Coigioar 3lr 35 @ % of gesign primary supsly ar Ypd  cfm 41%

Diatalled Calculations
Inltial Calculgtions for the System a= & whale

Primary supgly alr fiow o system at conglionzd analyzed Vps  ofm = \pdDE - 1500
UncomectedO reguirement for sysiem Vou  ofm - FpsPs+RasAs - 615
Uncomected (i reg'd a5 a fraction of primary SA ¥s - iou!'Vps - 0.36
linitial Calcuiations for Individual Zonss
A rate per unlt area far zane Raz ofmisT o1z .06 0.06
A r32 par person Rpz  cfmp 0o 500 10.00
g Total suppily alr o 2one {3t candiion bing analyzed) vz ofm 150 150 1300
Unusad O& reT'd 1o breathing zone Wbz cfm = RpzPz+RazAz - ITE 111 566.2
+ Unusad O& requirement far zane oz cfm = VhaEz - 368 11 566
c Fraction of zane supply not directly recire. from zone Fa = Ep=(l-SpjEr - 1.00 1.00 1.00
v Fraction of zane supply from fully mixed prmary air Fb - Ep - 1.00 1.00 1.00
e Fraction of zone A N direcily reci, from zane Fc = i{1-EZ){1-Epy1-Er) - 100 1.00 1.00
C Unusad OA fraction required In supply alr to 2one | = Woziwdz = 025 0o7 044
oo Unusad O, fraction requirad In primary alr i zone Zp - Vozivpz - 035 o007 044
‘B sy=tem ventilation Efficlency
7)) Zone Vientiltion EMclency (App A Method) Evz = [Fa+FbXs-FoZj/Fa = 1.13 131 055
<C Systam Ventliation EMclency (App A Method) Ew = min(Euz) - 035
—_ “entliation System EMclency (Tabie 6.3 Method) Ew = \falue from Table £.3 - 071
© Minimum cufoor s Intake alrfiow
L o Cuiimoar Al nlake Fiow required o Sysiem wot  ofm - \iow! Ev - 645
cC O Intake: req'd 35 a fraction of primary 34 ¥ - ot /s - 0.41
< B Cuidoor A ntaAe Fiow requined to System (Table £.3 Method) Yot ofm = Vou/Ew - 361
O O Intake req'd a5 a fraction of primarny SA (Tabke 6.3 Method) ¥ = vobivps - 0.54
v o 04 Tamp at which Min 04 providis sl cooling
= o (DAT below which OA Infake fiow |5 @ minimum DegqF = {(Tp-dTsfH1-¥)"Tr4dTH = 30
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[Eukding:

Sysbem Tag'Nama:

Operating Condition Dascription:
Uinite (=alect from pull-down laf)

s Camier

FCU 2

_._q.._.”._.m_z__m.__o_._

Inpute for Syatem
Floar area gerved by system
Population of area served by system (incluging dlversity)

Diesign primary SUpplY fan almiow rate

O req'd per unlt area Tor system (Weignled average)

04, re)'d per persan far system area (Wiskghtad average)
Inputs for Potentlally Critical zonae

Zone Mame

Zone Tag

Spacetype

Floar Area of zone

Design population of zone

Deslgn total supply to zone (primary plus local redreulatad)
neucian Terminal Uni, Dual Fan Dual Duct or Transfer Fan?
Local recirc. air % represeniative of ave sysbem retum air

Hams Unlts SyE

00

AE
Pe 100%¢ |dlversity

Vpsd  ofm 1,600

RaB ofmst

Rps ofmip

Select from pull-dowen list
Az &
Pz P [default waue listed; may De ovemiodan)
Vidzd  ofm

Select from pull-down lIst or leave biank IT WA
Er

Potentlally Critical Zonses

Chapal
Storage

STage (Hal

B120, 121

B113

Slorage
rooms

Stagas,
studios

39

T8

30
1]
o0

52 15

3

1300

ITJ

mJ

T

Ta%

[Inpute for Dpsrafing Condiflen Analyrad

Parcent of total geslign airfiow rate at condiioned analyzed
Alr gstrisudon bype & condiioned analyzed

Zong ar dstribwtion effectivensss al conddoned aralyzed
erimany alr frachion of supply alr & condfioned analyred

05 % |

100%

100°%

100%
o]

Select from pull-down list

|

100

1.00

100

100%

wenlllation System EMclency

Cutdioor alr Imtake required for sysiem

Curtdioor alr per unk Nioor area

Cutdoar alr per person served by sysiem | Including dversiy)
Cuidioar alr as & % of design primary supply ar

0.35

057
124
40%

[Ci&talled Calculatons

Inltial Cabewiations for the Syetem a8 & whols

Primary supply alr flow o sysbem at condiioned analvaed
UncarmectedOA requirement for sysiem

Uncarmected CA req'd a5 3 fracthion of primary SA

mitial Calewiations for Individual Zonas

O rate per unit area far zane

WA FENE pEr DEMEON

Tatal supply alr 1o zone (3t candbion being anayzed)
Unissd O red o breathing zong

Urusad OA requirement for zone

Fraction of zane supply not directly recire. fram zone
Fraction of Zane supply from fully mixed primary ar
Fraction of Zane O& nod direcily redrc. from Zone
Uniesd i fraction required In supply air ta 2one
Unissd i fraction required In primary alr io zone

|G yetem Ventiiation EMclency

Zone Ventllzhon EMclency (pp A Method)

Systam Ventliation EMclency (App A Method)

‘Wentilation Syshem Efclency (Table 6.3 Miethod)
Minimum cutdoor ar intake alrfiow

Cutooar A ntake Flow requined to System

QA Intake req'd a5 a fraction of primary SA

Curtdioar Al Intake Flow requined to System | Table £.3 Method)
O Intake req'd a5 a fraction of primary SA (Table £.3 Mathod)
d - e B coone

AT balow which OA Intake Sow |5 @ minkmum

35
ﬁ?

- Fps P54+ Fas As -
- oulvpe -

35558

RpE Pz + Raz AT
VozEz

Ep + (1-EpjEr

=]

1+{1-E2)[ 1-Ep){1-ET)
oz lwdz
oz { Wpz

- [Fa+FbXs-FeZ)/ Fa
min (Evz)
= ‘Value from Table £.3

Wou ! Ev

Vot / vps
Vou f Ev
Vot vips

F__= {[To-dTsfhi1-¥)(TrsaTr

<5 T0U YNIIDFERAR VEE

3 08

1y

2

B13
0.36

o7

647
0.40
858
054

oiz
0.om

456

a7
1.00
1.00
1.00
0ie
(1R ]

123

0.06
10.00
1300
3662

1.00
1.00
1.00
044
044

0.3
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[E=TTng: Kot Cenie
Syabeim Tagilamie: T
Diperaag Condition Dwse fgSes: wnllatos
ity | saleci froom pull-down list)
ity for Svsboim Hame LUsisg Siystem
FIor B Servi by Spslam s o 1E06]
Popclation of wea sereod by syslas (iPoudeg dearizy) Fu F [ | awensity EE
Casigs peimiary Sepply Tas siflow e vpsd  efm FET
O Feal P UTEL A S SN gt mearage) Ris ol 010
O re’l P P Tor syl ares (Meighieed seasage) Rm ol B3
g c13 = Petsntally Crilical T
Zonta i o Zovvar Mk fur ool i for ¢ WAV N1 VAN h.E AN ML WA B8 Al RS VAN HiLE AN HALT VAWV N8 WA NS VAN hi.10
Zoma Tag B Al AlT, 142 AT, 133, [0 F] A128, 130 A4, 125 Ak BAZE, T CA0E]
143, 945, 186 | 133 915, 138 1
Seaze ype Wuliase | Wulluse |Cabeleriafesi| Clissroons | Wulb-sie | Clusrooms |Aelcussross) WeS-use |Compuies GB|  Wulll-use
Salac trom pul-down s 5 Tood dinissg {oegs 533 ASddink & § plei) .n.v:___rﬂ e I_..W..
Fleor Araa of 2500 Az s d i T340 " i TH| | ]| o]
Casigs ppclation of zon Fz F Dl vakio s, sy D oy ddae) 20| a4 [ 251 155 & i A7)
Dl g 1ok s pody 0 20%a S0 many phus kol rec reulaked? Widsd el ] k] Tam .ﬂﬂ_ ] T T mmm_ i)
Induction Taminal Unk, Deal Fas Deal Dust or Trassfar Fan? Saiiet feomm pull-doswn [k or et blark T HA T g | Ty T T | g o T T | g
Lionl recire o % repnasentative of i Syslis mum air Er T R | o TR i | T o TR | 0|
T Onaniing
Parcant of solal dasign aifiow rale al conditored analyzed D5 % T o | T T T ] T T TN ] T
Adr disiritaition type al conditioned analpzed Sxalact from pul-down lst [= [e:] CE| c5 (=] [==] CE| c5 [= [=:]
Zoma gir disninios e®sctivanass of conditonad arakzed Ez 1.00] 1.00) 1.001 1.00 1.00 1.00) .00 1.00 1.00 1.00)
Prrimary air friation of sopoly s condiosed otk Eg 0% 100 1005 0] 0% 1001 1005 Hoo] 1 080%| 100%)
[Eassits
Wandlation Systes Eficency Ev LE
Cuilcoor i ik reguined Tor sysies val  efm riig
Cuibcoor i par enil oo anes villhs  efinfs? [X1
Cuildoor air par parson serad by syshos (rouding dvasily)  VolPs ofnp 1 E
Cubdoor air as & % of desige primary supply air Tpd ol 35
Caleulations fed the s o wileks
Primary sopply & Now i sysiom o conditorad anakzed Wps  eln = pdDs = EEl
Lo ctedC seguina=ast Tor sysiem Wou o elm = [Fps e+ Rasbs = 683
Urniszirached O, reg'd as & Traziion of pimary S8, X E T = [k
|ieitial Cakcubations for iedioidul oy
O ki p vl e o T Razx efmis? 008 oos (=R [ 3 008 iz (=R e o2 e
O, i et Eaaresan Rz elmi TE0 T.50 T.50 A0 TED 00D hLelic] TE i0.00 T.50
Tuoral Sopoly s 1o 2one (o condtion beifg anayzed) iz oefm 850 &0 3010 1800 1050 1060 1100 1050 100 250
Lirassed O ragtd 1o braathing zom Wiz &fm = [FpzFz+ RazAz = 3330 ax:0 180 53 402.0 31 264 Ll 518 ams
Limissaed Ol raquireimiant So4 2o Wz efm = VieEr = 333 =R EiE 40 =] 0 a0e 48z 252 a3z
Fraztion of 2o supply nol dinestly recine. Trem zens Fa = [Ep+ [-EFIEr = 100 1.00 1.00 100 1.00 1.00 1.00 100 100 1.00
Fraztion of 2o supply Trom Tully misad prissarny ar Fh = Ep = 100 1.00 1.00 100 1.00 1.00 1.00 100 100 1.00
Fractizn of zosa O, ot dinesly recne fros sonm Fe = A-{i-EX[1-EE1-Er) = 100 1.00 1.00 A0 1.00 1.00 1.00 A0 1.00 1.00
Lirassed O fraction sguined is supply air 0 208 Zd = oz v = 03 Lk M [ o047 Lk ] ar [Erg o34 Lk ]
Lirassied O Traction seguined is plmary air 1o o Zp = oz Ve = 03 Lk M [ o047 Lk ] ar [Erg o34 Lk ]
|Exatein Wentiation Eficiency
Zoea Vasliuios EMiciency (fop A Mothod) Evz = {Fa+Fods-FRZ}Fa = (1] oas 1.08 10m o0& L] 10 el 104 LT ]
Spstem Villagas EMiciencs (Aop & Muzod) Ev = min ez = 0
Wandlalion Sysies Eficlency (Table 6.3 Malhod) Ex = Wisdus fross Toble 8.3 = (1=
| Ml v aa bzt i ik aiflow
Caildoos & Intaka Flow ragquind o Systam Vot &fm = o fEY = R
O irvimbon s s o fraction of primary SA W = ol i vps = 035
Culdoor &ir |naka Flove rguised o Systam (Tabla 5.3 Mathod Vol &fm = Vou fEv = L
O invdmkn red as o fraction of primary SA (Tabis 5.3 Method) v = Vot ivps = [
b which Min SA il
AT bacews ashibzh O It Thowy i i misissiis DagF = [TpaTal-{i-YPTeedln = Pl
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M ()] Cipeiateg Condition D gt il
M LS fastlmel Mo paill-dioswm list)
s uis fos Svitom Hame LUsis System
Floor arsa sarvid by systam Bs | 12080
Popalation of awa sereed by sysles [isdudieg deamsiy] Fu F [T awersity 3
Desigs imary sepply Tas slow et vpsd  ofm T
O regd P Uik ared for sysiam (iVaighied mearige] Ras o 2.1
O reg’d P peeson o sysiem aras (Weighied svesage) Rm  clmip 83
L 2k — AR &
Zintds M Yo Zovtar Ak frns Soerp A oy e Bodna WY 1.1 VAV W12 WAV HLAE WAV N1 VAW N1.18 VY W18 MAN H14T NEV M1SE VB H1.1%
Zoma Tag EREE] Al0E, 187 ASl, A0S A, 123 A w8, Ak Ai0E, 138 Edid, 111 B 105 B107, 90,
. 112 108
Space typs [T Clingcoems | Classrooins Libraiies (S e Cormidors Classrooims |Lobblesiprefu] Multi-ose
Salncl trom pl-doewn lst @ O phei) | g § plus] age 9 plus) {ange & plus ebani
Floer Apam of 2oma Az & [ 5 e TR
Desigs pepolation of zom Fz F (el va b [ad. may Do overrddes) i B = T B L [
Diesigs 1ot supedy 0 20%e (many phs loal meieaated)  vdzd ol G| | L Tra
Ingucticn Tamnnal Unk, Dual Fas Coal Cwe or Trassfar Fan? Eatwct from pull-doswn list or fasve blank T MG T ma | g it ] T nJ | g T
Lzl pgi e iir % P sanvintiva of S Sysiies ratsm air Er i) T TR TN fii] pi] | T T
: o
Parcan of woisl dasign @it rale ol condiorsd anzlpzed DS % T o] T TR TS| T 0| T T
Ay dalnibsation type af condiioned analpzed Satact froim mal-down |t [x (=] ] C5 [= (] CE| o]
vt @ir ETibaTos aMectivana s of conditosed ozl Ez 1.00) 1.00) 1.00 1 1.00 1.C0) 1.00] 1.00
Priimiaiy @iy St of Sopnly Si 6l oot s wi ki Ep S00% 100 1006 008 0% 100% q0irs [ |
Wandlalon Sysles Eficency Ev LE 3
Culdoor air inake seguined for sysies vt fm L]
Cubdoo air par anl Meor anes Volks  oimés! 45
Culdoor air par arson setved by systes (ncudng dvarsity]  YouPs oimip i
Culdoor air a5 & %oof disge primary supply o Tpd  cdm 5%
H Caleulatlons o ihe Sywies i o wiebe
Primary sopply o Now o systes o7 conditorad analyzed Wps  ofm = Wplls = Xel)
e cliedtd s uira=ast Tor spsiem Wou  efm = [FpsPeo+ Fasbs = EEE3
— Urisoimachied O reg'd as & fraction of pimary S8 X5 = wou i = 1 F]
|==tial Caleubitborns fos iedisidua rosss
4 8, Pl et ol i for Bone Rax  olms’ {1s:] L1k a2 [V 3 o1z nos o2 oo 008
cC o, rai et piarsan Rax  clmip 70 000 1000 B0 0000 falii] 10,00 TE 70
Q Toal sopoly &1 1D Zone jat eanditicn being analyed) vz cfm BED 00 960 a4 0 1220 1020 1740 1720
Urused 08 rag'd 1o brealhing mom Wk &fm = FRpzFz+ Raz Az = 2333 HaE 3M2E 195 224.3 1520 i3 oIT.5 498
m Uraigied O raguireimiant 27 200 Woz &fm = VieEz = 333 =0 I 116 4 153 anm 4 =50
c Fraction of zosa supply nol directly recine. Trom 2ons Fa = [Ep+ [1-EIEr = 1.00 1.00 1.00 1.0 1.00 1.20 1.00 100 100
o0 Fraction of zo%a supply Tram Tully mosed prisary ar Fb = Ep = 1.00 1.00 1.00 100 100 1.0 1.00 100 100
A== Fraction of 2osa QA ol dinely recine fross B Fe = A{LEZ1-EpI1-ER = 1.00 1.00 1.00 100 100 1.c0 1.00 100 100
(V5] Uraisied O Trastion sguined is singly air o mosh 24 = oz Wz = oz 03 [k [V 3 0ss nos oss o oz
(%)) Urassied 008 Traction seguined is plmary air io 2o Zp = oz Vo = oz [3s (=% ] [ -3 0zs nos (=% -] 1. (181
|Gixeabe in Wenthiion Efficiency
m Zota Veslinios EMiciency (App A Mothod) Evz = §Fa+ Fh¥s- ReZ) 0 Fa = 0za Lk s 118 053 1.20 sz R 1.08
© Spstem Ve llaios EMicincy (fop & Matod) Ev = min B =
&) — Wandlalion Sysles EMiciency (Table 6.3 Maibod) Ev = winli Tross Table 6.3 = 1=
o— — | Wi dirwesssh aa Disesad e akie aisflow
C S~ bl s B 1o ks Ficnie o b B0 Syaiam Wit efim = i FEW = |
c o oA ik e s a fraction of primary S4 W = WokiVEs = A8
[8) o Curichoor Bir |nida ks Floss g ied 2o Sysdam (Tabla 8.3 Method} Vol efm = o §Ew = arra
Q ~ O, indabon e 2% @ Fraction of primaty SA (Tabls .3 Metho ¥ = ot iVps = [ )
- D ab whics Min £ all
o CAT baalivw wehibzh Oob vl Thows' i i miisissiis DagF = f{Tp-aTal-{1-¥WTeedTn = 2
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[E=Tam:

Syabeim TagiMamie:

Cipadariey Condion Dee g
et Jsaleci Teom pull-down Hst)

T el

T

wnllata s

ety P S by
Flaor ansa sarvad by sysiam
Papalation of owa sereed by sysies [iRdudsg deamiy]
Dhissige (wmary Sopply Tee aflow et
O raey'el Pl il e or systam (WigRied mearage)
o e i pasion Tor syiiem anaa (Wi ghied sveage)

e T

Toma Tag

Spdci lype

Floer dsas of zo0a

Camige popclation of Do

sy o] s sy B0 20%a (o0 mary s kool msirulabed)
Industion Tammnal Unk, Doal Fas Coal Cuet or Trassfar Fan?
Lzl pacine: o % i aiatig of e Spalis asim air

T Dipaiaias

Hamg
LY

Fa
wipsd
Ras
Rire

Uity
o
F

«fin
efmds?
el

Saluci b
o

F

«fin
Salnct o

[T dvarsity

o prall-down |t

idafaul vakia lisad. may Do overiddas)

o ul-cloan |t o laasen Dlank T NAA

Pl

flally Critical T

O

VAV 813

AN 214

VAV 515

VAV 818

WA 51T

Mad 2B

VBN 815

G118, 120,
i

cil

[ FFREFE]

C125, 14,
137, 128, 11

[SEE

o113, 157,
118

[SEEETE]

PEROIE,

Offics sgaie

Clasdsoin

|ges 28]

Campulen 1

Conleisnielin
euling

OfMics sgais

Cafflew dpacs

Offkci dpita

Bk hossia

]

]

217

L]

i)

i

|

16575

5

1535

TE|

520

540

420

N

i

md

i

L]

i
L")
TR

T

T

T

Parcant of woisl dasign aifios raie al condiionsd analyzed
Air distribation bype ot conditioned analyzed
Zoma @ir diEriron et ! conditomad

Pr may air Bemtion of mumﬂn B ot pendiiosed _u_..n_w_nh.?u

=

100%

ot gril-coen [t

1005

100

0

[

[==]

=]

1.00/

1.00

1.00/

1005

1000 |

00

Warrilaion Sysles EMiclency

Cutdoor air intake requined for Sysiaes

Cuildoor air par wnil Toor ana

o or alr par parson seead by syabem (incudng dvarsitg]
Curldoor air @s @ % of desige primary Supply or

st
e
efm

.58
10
L]
gE
6%

Primany sopply &7 s w0 syshas of conditosed analzed
Uraoima cliedChls sequinasast Tor Spslm
Unioimacted 08 reg'd a8 & lmastion of mimary 54
Jleimial Caleubations for individu posss

o e Py ol e for Zore

O rali et DRTSOn

Total sepody w6 io oo (ot condiion being analyzed)
Uirassied O rag'd 1o braathing ons

Uraisisd O raquiremianl 5o 2one

Fraziicn of 2osa supply nol dnectly recire. Tram Bone
Fractizn of 2ot supgly Trom Tuly msed prisary ar
Fraciizn of zome Qb ol dinecily recire. Tros oo
Livisgied O fraction seguined is supply air o 2ose
Uressied 08, Traction sequined is pamary air 1o pors
|Sabein Ventation Efficiency

Zota Vasliwdos EMiciency (S0p A Mathod)

Syatein Vissllanos EMziency (Aop & Moo
Wandlaiion Sysles Effichency (Table 8.3 Malhod)
Wlin v oubdiesss ain intake airflow

Caitdoor &7 |vaka Fiov g ised 1o Sysmam

o indaka el @5 @ fraction of primary SA

Taivip ab whick Min OA fiealdics ol
COAT Balina vshbzh Cob Do Thowy 6, i miisissiiss

g v0p VMTIDFEERP FES

3 2

Caricioor &ir | naaks Ficw requised 5o Systam (Tabla 5.3 Method) Vol
o inzakon el @5 o fraction of primary 54 (Tabie 5.3 Methst Y

ugF

[Fps Fa o+ Fas As =
LT =

[FApz Fz + Raz Az
ViREz
Ep+ [1-EpiEr

Ep
143-Ex)[1-EpIl1-Er)
o { Witz
o { Wi

iFm + Fhiis - FeZ} I Fa
=in [Bey)
= iadue froms Table 8.3

rrrerrErr
R T

"
W

"
W

Wigd [ Ew
Wok VP
Wigi [ Ew
Wiok i WP

2 [TpdTal={i- P Tendli =

LR U

ETEL

014

0.Es
0uza

1054
.18
084
[ [

=K ]

o oD &
B sssasﬁgﬁs

eEBER

1.0
1.0
1.0

8 &R
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[Euliding:

System Tag/Nama:

Operating Condition Daecription:
Unite (galect from pull-down llef)

FrmeG Cantsr

RTU 3

_+.mm=n__2_o:

.U.n_._. um_u_i..-_..__u._ ._u._.- __.am.nm. -_u.-__ _m n ririmum

DegF = {(Tp-aTsf{t-¥){TraTr

-1

Inputs for System Hams Units Systam
Floor area served by Bystem [ E] ZEED
Paopulation of area served by system (incluging diversHy) Fs = [ |aversty 36
Diesign primary SUpply fan almiow rate Vpsd  ofm 7.6E0
S re'd per unit anea Tor system [(Welghled average) Ras  cfimisl 0.07)
O re)'d per persan far system area (Weightsd average) Rps  cfmip =0
Inpuis for Potentlally Critical zones Patentlally Critical Zonse
Zong Mame Zone fifie lums pupe K2l for criical 2one Chaps! Suppaort
- B101 BA02, 103,
Zune Tag 113
- Multipurpoes | Sforage
Spaceype Salect trom pull-town N5t angamibly rooma
Floor Area of Zone AZ =f 2650 220
Deslgn population of Zone Fz 2] jdetaull valug lIsted; may be avamiddan) g ]
Diesign iotal supply to zone (primary plus local redreulabed) Vdzd  fm 7410 ]
nducian Terminal Unit, Dual Fan Dual Duct or Transfer Fan? Select from pull-dovn l1st or leave blank I WA ITu muJ
Local recine. alr % repraesniative of ave syshem relum alr Er T5%| TEH
|Inpufs for Oparating Condiflon Analyzad
Parcent of (o3l gesign airfiow rate at conditioned analyzed Ds e | 100%| 100%| 100%|
AIr dsiribudion type at condilaned analyzed Select from pull-doven Nist =] C5
Zong alr dstribution eecivensss &t condZaned analyzed Ez 1.00 1.00
Erimany air fraction of supply Sir & condsiared analyzed Ep 100 100%
|Eaaults
wentlation System EMclency Ev 1.00
Curtgoar alr Infake required for sysiem ot ofm 1735
(Coutoar 3l per uni: floor anea VOUAE  cfTVET 0s0
(Couttoar 3lr per person B2rved by system (Including dversty)  VWotPs  cfmip 58
Cuttoar alr 36 & % of design primary supply alr Ypd o oofm 23%
CiEEaNed Calculatone
Initial Calcuations for the Syeiem &8 8 whols
Primary supgly alr fiow i eysbem at condlionad analyzed Vps  ofm = \paDe - TEED
UncorectedOa raguirement for sysizm Vil ofm = FpsP5+RasAs - 1720
uUncorected CA r2g'd 35 3 acion of primany SA ¥ - Vou!vps - 0.3
{imttial Calcuiations for Individual Zorss
O, rate pear unit anea far zane Raz ofm#sl 00e 012
DUl FaNE per pErEon Rpz. ofmip S.00 0.00
Total supply alr fo zone (at condiion being analyzed) Vdz  ofm 410 i
Unusad C& req'd 1o breathing zons bz ofim = RpzPz+RazAz = 1749.0 403
Unusad O& requirement for Zone WOz ofm = WoaEz = 1ras 41
Fraction of zane supply nol drectly recire. from 2on2 Fa = Ep=(1-EpjEr - 1.00 1.00
Frachon of zane supply from fully mixed primary air Fb = Ep - 1.00 1.00
Fraction of zane O nod directly redre. from zone Fe = 1-{1-EZ){1-Ep)1-ET) - 1.00 1.00
Unusad O& fraction required In supply air to Zone i+ | = WOz Wz = 024 LN ES
Unusad OA fraction required In prmary alr io zone Zp = Voziuvpz - 02 015
|System Ventiigtion EMiclency
Zone Ventllston Eficlency [App A Method) Evz = ([Fa+FbMs-FeZ)/Fa = 1.00 1.08
System Ventlialion EMclency (App A Mathod) Ew = min [Evz) - 1.00
Wanlllation System EMclency (Table 5.5 Method) Ev = alue from Tabie £.3 = 031
Minimum cutdeor ar Intake alros
Curtoicar Al intzke Flow required to Sysiem ol ofm = Wou!Ev - 1135
O Intake req’d a5 a fraction of pimary S& ¥ = ot !ips - 023
Curgoor Al inlake Flow required to System (Tabie £.3 Method) ol cfim = ‘ou/!Ev = 1356
i miae E.n_ 3% mﬂa_u_._ﬂ_ﬂ_:me SA (Tablke 6.3 Method) ¥ = waoti/vps - 0.z

25



26

[Euiding: Fros Canier
Syetem TagiNama: RTU 4
v < Operating Condition Description: —.q._%:_“__m___u_._
O ©° Uinite {=alect from pull-down st
c v
()] Q Inpuks for Syatem Hams Unilts Syztam
~ o Floor area served by sysiem AE sf 2700
w © Paopulation of area served by sysbem (incluging dlvershy) Fs ] [ oo |aversty 32
© O Diesign primary supply fan aimfow rake Vpsd  ofm £.000
c < 0w re'd per unit area for system (Weignled average) Ras  cfmist 0.06
— @© O reqd per persan for system area (Wielghted average) Rps  cimip 50
4o} m Inputs for Potentlally Critical zones Potentlally Critical Zonag
M @ Zomz Name Zone firie tums Covpie K306 for Grvisal 2oners s i
M Zong Tag B105 o ooz
=pace yps Main eniry | Muflpurposs | Storage
e Salect from pull-down 1lst lobbles aasembly roama
Floar Area of zane Az sf 2 160 A005] 135
Deslgn population of Zone Fz = [detault vaug listed; may be ovemioden) 21.6 10 i
Design total supply io zone (primary plus [ocal redreulabed) Vded  cfm 2.500 3300 200
noucion Terminal Unit, Cual Fan Dual Duct or Transfer Fan? Salect from pull-down st or leave blank 1 MNA ITU mJ T
Local recine. alr 3% reprassniative of ave system rebum air Er 75| TS T5%
[Inputs for Dpsarafing Condiflon Analvzad
Parcent of 1ofal gesign arfiow rate at condiionad analyzed 05 T | 100% 100% 100% 100%
AIr dsiriudan type &t condilaned analyzed Salect from pull-down st =] C5 (=]
Zong ar distribution effectivensss al conddoned analyzad Ez 1,00 1.00) 1.00
Erimary ar fraction of supply &r & condsioned analyzsd Ep 00| 100% 100%
|Eaaults
‘wentilation System EMclency Ev 038
Cardioar alr Imtake required far system ol cfm 42
Cautooar alr per uni floor area VOUAE  CiTVET 013
(Cutooar alr per person Berved by sysiem (Includng dversity)  WotPs  ofmip 108
Cautooar alr 36 @ % of sesign primary supply alr Ypd  cfm B%
[RGTalleD Caluatone
Inltial Calculations for the System & & whols
Primary supply alr fizw iz syslem at candioned analyzed Vps o = \paDle =  EIOD
Uncormected0A reguirement for system Vou  ofm = FpsPs+Ras Az - 28
Uncomected O& reg'd as a fraction of primary SA e = Vou!Vps - 0os
imttial Calcuigtions for Individual zonss
QA rate parunit area far zone Raz =163 006 0.D6 0.12
DA rate par perscn Fpz cfmip S.00 5.00 0.0o
— Total supply alr to zone (at condtion being analyzed) Vdz  cfm 2500 Jam 200
Unusad O& req'd o brealhing zone bz cfm = RpzPz+RazAz = 2376 T43 16.2
= Unusad O& requirement far zone Wi ofm = WhZEz = 236 T4 16
Mw Fraction of zane supply nat directy recire. fram zone Fa = Ep=(1-EpjEr - 1.00 1.0 1.00
Fraction of zane supply from fully mixed primary ar Fb - Ep - 1.00 1.00 1.00
e Fraction of zone O not diractly ragre. from 2one Fe = 14{1-EZ)[1-Ep}1-Er} - 1.00 1.00 1.00
c Unusad O fractian requirad In supply air ta 2o0ne Z = WoziWdz - oim o2 0.os
(o70] Unusad A fraction required In primary alr i zone Zp = Vozivpz - ol o2 0.os
o=
S Zone Wanlilation EMclency [App & Method) Evz = (Fa+FbXs-FoZ)/Fa = 0.3 1.03 0.87
< System Ventliation EMclency (Apo A Method) Ew = min (Evz} = 038
—_— Wenlilation System EMclency (Table 5.3 hethod) Ev = \alue from Table £.3 = 105
© Minimum cutcoor sir Intake alMiow
L o Curincor A infake Flow required to System vt ofm = \oulEv - 34z
cC O Intake req'd 35 a fracthon of primany S8 ¥ = wobivps - 0.08
< B Curtoioor Alr intake Flow required to System (Tabie 6.3 Method) ot ofm = Wou{Ev = 31 30,83
% w DA Infake reqd a5 a raction of primary SA [Table £3 Mathod) ¥ = Vob!vps - 0os 0.0
Al wWhich Min O prosides i Coollng
= o DAT below which OA Intake Siow IS @ minimum DegF = [Tp-dTefH{i-¥y(Tr+aTn = -276
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[Eukding:

Syebem Tag!Nama:

Oparating Condition Dascription:
Uinite (=alect from pull-down lisf)

Hros Canter

RTU 5

—_...%:_“__m.__n__._

Inpute for Syatem

Floar area served by Bystem

Papulation of area served by system (including dlversHy)

Design primary supply tan almow rate

O red per unit area for system (Welgnted average)

Ot re'd per persan fior systemn area (Welghtsd average)
Inpute for Podentlally Critical zonss

Zone Mame

Zong Tag

Space fype

Flor Ared of Zone

Dieslgn population of zone

Diesign total supply o Zone (prmary plus local redroulaied)
noucian Terminal Uniz, Cual Fan Dual Duct or Transfer Fan?
Local recirc. alr % represeniative of ave sysbem retum alr

Hama

Az
P

Unilts
&
o

TOD | dlvessiy

upsd  ofm

F3g
Rps

Az
Pz

Er

afmist
cfmip

Z2lzcl from pull-down l1st
i

Systam
4520

7200

048

Patentlally Critical Zones

Epnuasium

cinl

entar nams
GNAEr (8]

Swimming
{podl & deck)

Office spaca

4,530

2 default walue listed; may be overiadean)
Wdzd  ofm
Z2lzcl from pull-down (18t or leave blank IT M

[i]

=

7,200

T

)

[Inpute for Oparating Condilon Analyzad

Percent of total design airfiow rate at condiicned analyzed
Alr distritudan type a condfianed anatyzed

Zone alr detribution effecivensss a7 conddaned aralyzed
=rimary alr fraction of supply alr at condiloned analyzed

Os

%
Salzcl from pull-down l1st

[ o=

100%

100%

=
==

ol
i

1.00

1.00

1000

[Ezzults

enlilation System EMclzncy

Caurtdoor 3ir imtake required for system

Caridioar alr per unl loor area

Cutoor alr per person served by sysiem (Includng dversity)
Curtoar air 36 3 % af design primary supply alr

1.00
2203
0.48
#OIVD!
%

[Eal=g Carulations
Iniltial Calcwations for the System a8 8 whols

Primary supEly alr Tiow 1o syEbem at condiiioned analyzed
Uncorected0A requirement for system

Uncarmected O req'd a5 a fracion of primary SA

imitial Calciiations for individual Zonss

O rate per unit araa far zane

O rate per persan

Total supgily alr fo 2one (3t condifon being analyzed)

Unusad O reqd to braathing zonz

Urusad O& requirement for 2one

Frachon of zone supply not direclly recirc. from zone

Fraction of Zane supply from fully mixed primary ar
Fraction of zane OA not directly radrc. from zone

Unusad O fractian required In supply Sir to 2one

Unissad O fraction required In primary alr i zone

| ystem Veriiation Efficlency

Zone Venlilzton EMclency [App A Msthod)

System Ventllation EMclency (App A Method)

‘ienlllation Sysbem EfMclency (Table 5.3 Method)

Minimum cuttger s intake alrfiow

Cutooar A nlake Flow required o Sysiem

OA Infake reqd a & fraction of primany SA

Cartmoar Al inlke Flow required to System (Table £.3 Method)
.u.... nizke E.n_ Emﬂa_n._a_u::mem... [Tabie £.3 Mathod)

“gTg "0 HHASIzgEdd FER

- FpsDs+Rag As
- Vou!vps

Rpe Pz + Raz Az
VhzEZ

Ep+ (1-5p)Er

Ep
1-{1-E2)[1-Ep)1-Er)
oz iz
Voz i Wpz

= [Fa+FhXs-FeZ)/ Fa
min (Evz)
= Value fram Table £.3

Wou!Ev

ot/ vpe
ou J Ev

Vot ! ips
[[Tp-aTsf (- {TrsaTe

§ &

i

0.3

1.00
D34

oA
2610
0.36

16

048
.o

2203.2
1.00
1.00

03
03

0.0E
=00

oo
1.00
1.00
0.00
0.00

1.31

27



Mathias Kehoe
Mechanical Option

i
)
C
()
£
c
.20
(%]
(%]
<
“©
=
C
<
(©]
()
T

—
—
S~~~
(90]
o
S~
(o))
o

[Ediding:

Syetem Tag/Nama:

Operating Condition Deecription:
Unite {galact from pull-down lef)

Hroc Canter

RTUE

_..q.._m__m_._n__m:_u_._

Floor ansa senved Dy Bystem

Papulation of area servad by system (Including dvessity)

Ceslgn prmary supply fan aimiow rake

O req'd per unit area Tor syslem (Welghted averags)

O req'd per persan for svetem aea (Waightad average)
Inputs for Potentlally Critical zonss

Zong Mamz

Zone Tag

Space hpe

Floar Area of zane

Deslgn population of 2one

Deslgn total supply o zone (primary plus local redreulatad)
noucian Terminal Unit, Cual Fan Dual Duct or Transfer Fan?
Local recirc. alr % representative of ave system retum air

Hame Untts

100 |dversHy

Salecl from pull-down st
Az =

Systam
430

7200

0.48)

Paotentlally Critical Zonss

Cpminasiim

i

entar name
anter fag

Fwimming
(ool & deck)

Office Bpaca

4,530

Pz = [default walue lIsted; may be ovemidden)

wdzd  ofm

1]

=

7200

Salect from pull-down lIst or leave biank If WA

Er

T

T

[Inpute for Dparafing Condiflon Snalvead

Rarzent of tofal design alrfiow rate at conditloned analyzed
Alr distrioudon type &t condRioned analyzed

Zong ar dsiibution effectivensss a1 conddoned analyzad
=rimany alr fraction of supply alr at condiioned analyzss

os %
Salect from pull-gown st

Ez

Ep

[ o=

100

100%;

|

(=5

100

1.00

100%|

|Ezeults

entlation System EMclency

Coutmioar 3l Intake required for sysiem

Curtmioar alr per unikl Tioor area

Curtmoar alr per person served by sysiem (Including dversity)
Curtmioar air 36 3 % of Sesign primary supply alr

Ev

ot ofm
VolAE  cfmisT
VolPE  ofmip
ofm

i

1.00
2203
0.48
#0O0ADL
%

[Cetaled Carculations
Inltial Calculations for the Syeiem a8 a whols

Frimary supoly alr fiow o syslem at condlionzd analyzed
Uncommected DA requirement for syssem

Uncormected CA reg'd 35 3 fraction of primarny SA

nitial Calcuiations for individual ZonsE

O rate per unit area far zane

O rate par persan

Tatal supply alr o zone {at candihan being analyzed)

Unusad S8 reqd to braalhing zons

Urusad O requirement for 2one

Fraction of zane supply nat direcly recirc. fram zone:

Fraction of zone supply from fully mixed primary ar
Fracton of zane OA not direcily redre. from zane

Unusad i fractian requirsd In sUpply air to 2one

Unusad O fraction requirad In primary alr o zonz

|Syetem Ventiigtion Efficlency

Zone Wantlation EMclency (A A Methad)

System Ventliation EMclency (App A Method)

‘entllation System EMclency (Table §.3 Method)

Minimum cutdoor air Intake alrios

Culidoar A Nlzke Flow required o System

O Intake req'd a5 a fraction of pimany SA

Cantmoor Al intake Flow required to System (Tabie £.3 Method)
O ke E_.n_ Ea :ma_n._a_a_:mem.... (Table £.3 Mathod)

.U.u_._. n!_ui..-_-._n._ ..u._.. __.am.nm_ -_u.-__ _w ﬂ minimum

- FRpsPs+Rasfs
- Vou!vps

Rpz Pz + Raz Az
Viz'Ez

Ep+ (1-EpjEr

Ep
1-{1-E2){1-Ep)3-Er)
oz iwdz
Vioz ! Vpz

min {Evz)
= \alue from Table €.3

Vou ! Ev
ot/ vipe
Vou ! Ev
ot/ ipe

<5 U0D MNIIDFEARR ES

5

{

i

[Fa + FhiXs - Fe2) | Fa

JTp-oTs T 1= TreaTe

0.3

1.00
D.34

o
2610
0.36

16

046
.00

22032

1.00
1.00
1.00
o
o
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[Euiding: RO Canisr
System Tag/Nama: RTUT
O c Operating Condition Description: —.q._mm_:_“__m___u_._
O ©O Uinite (galect from pull-down llai)
c B
o 2 Hams Un Systam
v O Floor area served by system A2 E] 2360
7w & Sopulation of area servad by systam (incluging dversiy) =3 = [nmEE]aversiy 1
©c O Deslgn prmary supply tan aimow rate Vpsd  ofm 2000
= Q8 red per unit area for system [Welgnted average) Ras  ofmist 0.09
..|n|H. © O req'd per persan for sysbem area (Weighted average) Fpe  ofmfp 200
o < Inputs for Potentlally Critical zonss Potentlally Critical Zonas
M % Zong Mame Zone fie fums porpie S2NC for criveal 2oneys forage Aprodics Storage _
Zong Tag c102 C1a3 104
3 Slorage Haalth Shorage
Space tpe OGS club'asrables FOIME
Salect from pull-down st oz
Floor Ared of zone Az & g10 1270 160
Deglgn population of zone Pz 2 [default value Isted; may be avemadzn) i 50.8 i
Deslgn total supply to zone (primary plus local reciroulated) vided  ofm 450 14:40 100
naucian Terminal Uniz, Dual Fan Cual Duct or Transfer Fan? Select from pull-down 15t or leave bank If WA ITuJ T Tu
Local racire. 3lr % repreesniative of ave system rehum alr Er T5%) TEH 75%,
[Inputs for Oparating Condiflon Analyzed
Sencent of total sesign arfiow rate at conditloned analyzed Os o | 100% 100% 100% 100%
Alr mstriougon type at condiianed analyzao Saleet from pull-down st CS [ [
Zong ar distibution effectivensss a1 condidoned analyzed Ez 1.00 1.00 1.00
Srimary air fraction of suppdy &r &t condiioned analyzed Ep 100%, 100% 100%
[Ragults
wentiiation System EMclency EW 0.85
Curtgoor alr Intake required for sysiem ot ofm 1430
Curtgoar 3ir per uni Nioor area Vollas  cfmisT 0.53
Cargoor 3ir per person served by sysiem (Includng dyvershy)  VolPs  oimip 281
Cutgoor alr 36 & % of design primary supply alr Ypd  ofm 1%
[eEalled Carcuatons
Initial Calculations for the Syatem a5 & whols
Primany supply alr flaw io system at conglfionad analyvzed Vs o - \pdDs - 2000
Uncomected QA reguirement for sysiem Vou  efm - FpsPs+RasAs - 1211
Uncomeched CA req'd 35 3 fraction of primary 54 ¥ = Vou!vps - 0.61
|Initial Caicuigtions for Individual Zonss
O rate per unit area fiar zane Raz ofmsst oLiz .06 012
(A TEE PRr DEFECN Rpz ofmfp oo 20.00 0.co
— Total supply alr o zone {ak condiion being analyzed) Vdz  cfm 450 1440 100
Unusad O reqd 1o braathing zong bz ofim = RpzPz+RazhAz = a7.2 10322 216
..m Unusad O requinement far zone WioE ofm = WhZEz = a7 0e2 2
o Fraction of zane supply not directiy recire. from 2ons Fa - Ep+(i-EpjEr - 1.00 1.00 1.00
Fraction of zane supply from fully mixed primary air Fix - Ep - 1.00 1.00 1.00
e Fraction of zane O not directly redre. from zone Fe = i<{1-Ez)[1-Ep)i-Er} - 100 1.00 1.00
c Unusad O fractian requirad In supply alr to 2one i | = oz iz = o LUk, 5 0.2
o0 Unusad O traction required In primary air o zons zZp = Vozivpz - o 076 0.2z
wn |System Vantiation EMclency
v Zone Wentliation EMclency (App A Method) Evz = (Fa+FbXs-FeZ)/Fa - 1.3 0B5 139
< Systam Veniliation EMciency (App A Mathod) Ev = min (Evz) - 0.85
— Wenllathon System EMclency (Tabie 6.3 Method) Ev = alue from Table 6.3 = nia
S MInimum utdoar sir Intaks alrfiow
—_ Curtdicor A inlske Flow required o System ot ofim = ‘ou!Ew = 1430
c y O Intake req'd &5 a fraction of primary 54 ¥ = ot /vps - 0T
L N Ouidoor AF Intake Flow required to System (Tabie 6.3 Method) Vot om = oulEw - nia
% > ¥ - vol/vps - nia
= o DegF = {Tpalsfi{t-¥)(TraTe = 45
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[Buiding: Hros Cantsr
System Tag/Nama: RTU &
O c Operating Condition Description: —.q.__.n._,m__:“__m___u_._
O ©O Linite (=alect from pull-down st
c B
QO 2 Inputs for Sysiem Hams Units Systam
v O Floor area served by Bystem BE E] STED
7w & Populaticn of area servad by svstem (Inclusing clvessiy) =3 = [ o] aversity iz
©c O Cieslgn primary SUpply fan aimow rake Vpsd  ofm 9.500)
= 'c O neq'd per unit area for system (Welghted average) Ras ofmfsT 0.06
..|n|H. © O re'd per persan for system area (Wielghted average) Fpe  ofmfp 200
o < Inputs for Potentlally Critical zonss Patentlally Critical Zongs
M ﬁ Zong Mame Zone fiie fms pupie S3NC for Cresl zoneys Fiinees Haii I
Zonz Tag Ci07 cie| |
= Healtn Comidors
Space hype clubfealght
‘Select from pull-down llst TOomE
Floar Area of zone Az & 3,220 2560
Deslgn population of zone Fz 2] {detaull valug lIsted; may be overoden) 32.2 ]
Design total supply to zone (primary plus locaEl redreulated) vidzed  ofm 5,200 1300
n@ucIan Temmingl Unit, Dual Fan Dual Duct or Transfer Fan? Salect from pull-dovn 116t or leave blank T A Ty mJ
Local recing. alr % representative of @we svsbem rebum alr Er T %) T5%)
|Inputs for Opsrafing Condifion nalyzad
Parcent of tofal sesign arfiow rate at condloned analyzed o= e _ 100% 100%| 100%;|
AIr gistriouian type &t condiianed analyzed Salect from pull-down st cs C5
Zong alr dstribuion effectivensss a1 conddaned analyzad Ez 1,00 1.00]
Erimary air fraction of supply &r &t cordmioned analyzss Ep 100 100%
|Rasults
wentlation Sysbem EMclency Ew 033
Curtdioor alr Imtake required for sysiem it ofm 1005
Coutioor alr per uni floor area VOUAE  cfmisT 0T
Cutdioor alr per person served by system (Including dversy)  VotPs  ofmip na
Cutdioor alr 36 & % of sesign primary supply ar Ypd  ofm 1%
[CEalled Calculations
Iniltial Calcuiations for the Syatem s & whals
Primary supEly alr Tiow to system at condiioned analyzed Vps  ofm = \paDs - 9500
UncomectedOa reguirement far sysEm Vou  efm - FpsP5+Rashs - S
Uncomected DA reg'd as a frachion of primary SA XE = Wou!\pe - 010
imttial Calcwiations for Individual Zonse
QA rate per unit area far zone Raz cfmst 0uoe 0.D6
U T3NS PEr DEEDN Rpz. ofmfp 20,00 .00
— Tatal supply alr fo zone (at condiion being analyzed) dz  ofm 6200 1200
Unusad O reqd to braathing zonz VbE  ofm = FpzPz+REzAz - B37.2 1535
+ Unusad OA requirement far zone Waz ofm = WhEz - &3r 152
c Fraction of zane supply not directly recine. from zone Fa - Ep=(1-SpjEr - 1.00 1.00
Q Fraction of zane supply from fully mixed primary ar Fx - Ep - 1.00 1.00
£ Fraction of zane O nod directly racire. from Zone FC = -{1-EZ)[1-Ep)1-ET) - 1.00 1.00
C Unusad OA fractian required In supply alr to 2ome i | = Woz iz - oin 12
(os) Unisad OA traction required In primary air io zonz Zp = Wozivps - R[] 012
o=
a Zone \entllation EMciency (App & Methad) Evz - [Fa+FbXs-FoZ)/Fa = 1.00 p:H
<t System Ventliation EMciency (Ao A Method) EW = min (EvE) - 0.33
_— Wentliation System EfMclency (Table 6.3 Method) Ev = Walue from Tabka £.3 - 103
© inimum outdoor sir intske alrioe
m — Cartgicor Al Intake Flow required to System ol ofm = %ou!Ev = 1005
cC O Infaike reqd & & fraction of primany S, " = vot!vps - 011
< B Curgioor Al intsie Flow requined to System (Table £.3 Method) Wal ofm = Wou!Ev - 3e0 4450
% w D iake E.n_ Hmﬂmnuu.._ﬂ_a_:miw} [Table .3 Meinod) ¥ = wot!vps - 0.10 004
= o .u.ﬁumui.-:ﬁ.u.__._;ﬁm.ﬁ__mna::aa DegF = {[Tp-dTsH1-Y}{Tr+dTn = B8
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[Eukding:

Syetem Tag!Nama:

Operating Condition Dagcription:
Unite (galect from pull-down st

Kros Canter

RTU3

_..—.._m_,m_z__m.___u_._

Inputs for Syatem

Floar area senved by Bysiem

Population of area servad by systam (Incluging dversiy)

Ceslgn primary Supply fan aimow rate

O req'd per unit anea for system (Weignled average)

DA req'd per persan for system area  (Welghted average)
Inputs for Potentlally Critical zonse

Zong Mame

Zonz Tag

Space type

Floor Ared of Zone

Cresign populstion of Zone

Diesign 1otal SUpply 1o Zone (prmary plus local redroulated)
ngucdan Terminal Uniz, Dual Fan Dual Dust or Transfer Fan?
Local recine. alr 3% repragentative of ave system retum alr

Mams Unlts
Az =

= b
Vpsd  ofm
Ras  cfmisT
Rps  ofmip

005 |dlversiy

Select from pull-down it
Az =
Bz P
Vdzd  ofm

Systa

117

2,500

0.06

L]

{default walue listed; may be overlddean)

Saject from pull-down |15t or leave blank I kA

Er

Potentlally Critical Zonas

Meat Mpmi.

Multi-Purposs
ABB

Taam

LOCHas

ET1D

E111, 112

E113, 114

OMlca apace

Confarance’m
Eating

Conferancaim
seting

230

420

1435

4|

740

420

ITJ

1]

5%

7 |

[Inputs for Oparaiing Condiflon Analyzad

Parcent of ol mesign Arfiow rate at conditioned analyzed
Alr distribudon type at condilaned analyzed

Zong @r dsrbuwion effectivensss a1 condloned analyzad
Srmany air frachon of supply alr & condfloned analyred

Os £

Salect from pull-dowen |15t
Ez
Ep

100%

1008

100%

100%)

==

==

1.00

1.00

1008

005

0%

|Rasults

vantilation System EMclency

Carigoar alr Irfake required for system

Cartgoar alr per unik floor area

Carlgoar alr per person served by sysiem (Including dversiy)
Cutdoar alr 36 3 % of gesign primary supply alr

Ev

ian ofm
VOUAE  cfmisT
VouUPs ofmip
ofm

z

050
370

032
&1
14%

Diatalled Calculations

Initial Calcuiations for the Syetem s & whols

Primary sUpEly alr iow 1o system at condiion=d analyzed
UncomrectedOA requirement for system

Uncarmected CA r2g'd a5 3 fracion of primary SA

initial Calcuiations for Individual Zonss

O rate per unlt area far zane

O rate per person

Total supgly 3l fo 2one (3t condifion bBeing anakyzed)
Unuesad OA req'd 1o braathing zons

Urusad OA requirement for zone

Fraction of zane supply not directly recire. fram zong
Frachon of zane supply from fully mixed primary air
Fraction of Zane A nod direcily rede. from 2one
Unusad OA fractian required In supply air to 2ore
Unusad OA fraction required In primary alr to zone
Syetem ventilation Efficlency

Zonz Wenlilzhon EMciency (App & Msthod)

Swstem Ventllation EMclency (App A Method)

Wentilation Sysbem EMclency (Tabie 5.3 Mesnod)
Minimum cutdeor sir intske alfioe

Cutooar A ntake Flow requined ta System

O Infake reqd &= afraction of primary A

Curtioar Al Inikake Flow requined to System (Tabis £.3 Method)
O Intake reqd as 3 fraction of primary SA (Table 6.3 Method)
04 Tamp at which Min 04 provides all cooling

OAT bl which OA Intake Sow |s @& minlmum

- FpsPs+RaAs
- Vou!vps

Rpz Pz + Raz Az
WozEz

Ep = (1-EpjEr

Ep
H1-EZ)(1-Epy1-En)
oz Wz

ioz | Wpz

= (Fa+FbXs-FcZ)!Fa
= min {Evz)

alue fram Table £.3

|

Waou | Ev
Vot / vips
Wou | Ev
Vat / vipe

g7 905 HEIAdgaadE FEw

E

i

DegF = {(Tp-dTsfi1-¥)(TrsaTe

o

034

0.14
2L
014

0.0e
S.00
a0
247

25
1.00
1.00
1.00
ooz
ooz

1567
o4

0.0
5.00
1440
1425
142
1.00
1.00
1.00
0.10
0.10

102

0.06
5.00
420
130.2
120
1.00
1.00
1.00
021
0.1

0.60
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[Euiding: FIDG Canier
Syetem Tag!Nama: RTU 10
Operating Condition Dascription: _..q..__.u_.m_._n__m.___u_._
v c Uinite (salect from pull-down et}
o O
c B Hams  Un Gyatam
QO 2 Floor ane3 gerved by Bystem [ ] 4500
e Sgpulation of area servad by system (Including diversity) =3 ] [ oE]aversty 01
— Design primary sUpply Tan aimow rake Vpsd  ofm 4.530
o O WA reqd per unit anea Tor syslem (Weignted aversge) Ras  ofmist .09
= °C (A re'd per persan for sysiem area (Weighted average) Rps  ofmfp 6.2
< o Inputs for Potentlally Critical zones Patantially Criflcal Zones
....m < Zong Mame Zone fie iUms punpie K28s for crtical 2oneys VAW 51.10 VAN 51.11 VAY 5112 VAV SIS | vav81.14
M m Zrne Tag [S1TE] Dida D127, 128, oog D430, 131,
123 132, 135, 136
= Confarencalm | Conferenceim| Ofice space [ Mall common | Sforage
Space hype aaiing eating arean rooma
Salect from pull-dowen 1lst
Floar Ared of zone Az sl 485 455 410 1270 110
Deslgn population of zone Pz P (default walue llsted; may be overiddan) 2275 22 75| & S0.E 1
Design fotal supply i zone (primary plus local redroulabed) Vdrd  ofm [ 700 320 1360 1490
noucdan Terminal Unit, Dual Fan Dual Duct or Transfer Fan? Salgct from pull-dowen [Ist or leawve blank IT MA ITU muJ T muJ 107]
Local recirc. alr % reprasentative of ave svstem retum air Er 5% T% T3%| T5% 75%
[Inpute for Oparafing Condiflon Anslyead
Rarcent of tofal design arfiow rate at conditlonad analyzad = k] | 100% 100%| 100% 100%| 100%| 100%
Alr distribugan type af condiianed analyzad Saject from pull-down (Ist ] C5 C5| cS C5
Zaong ar dstibution effectivenass a1 cand3aned analyzsd Ez 1.00 1.00 1.00/ 1.00 1.00,
Primary ar fraction of supply &r & condiloned analyzed Ep 1007 100% 100%| 100%| 100%,
|F=auits
Wentliation System EMclency E¥ 0.33
Curtgioar alr imake required for sysiem ot ofm 1142
Cutdnar 3ir per Ll floor anea VOUAE  cfmis! 025
Cutdioor alr per person Berved by system (Includng dvessiy]  VotPs  ofmip 113
Cutdior 3lr 36 & % of sesgn primany supply ar Ypd  ofm 25%
Distalled Calculations
Iniltial Caleulations for the System a8 a whals
Primary supply alr flow fo system at condlionzd analyzed Vs ofm = Vpals - 4530
Uncormected QA reguirement for sysiem Vou  ofm = FpsPs+RasAs - 103
Uncormected O reg'd 35 a fraction of prmary 54 ¥s = ou!Vps - 0.2z
imitial Calcwiations Tor Individual Zonss
DA rate per unit ar=a for zane Raz ofmisl 0ae 0.06 0.06 0oe 012
(A TENE PRI DEFETN Rpz. ofmip S.00 5.00 S.00 T7.50 0.00
— Total sUpgly 3r 1o zone (a4 candiion being analyzed) Vdz  ofm 66D 700 320 1360 1450
Unusad C& reqd 1o braathing zons bz cfm = RpzPz+Raz Az - 1411 141.1 246 4572 2202
..m Unusad O requirement far zone Wiz ofm = WoaEz = 141 141 45 457 Pt
o Fraction of zane supply not directy recire. fram 2ons Fa - Ep={1-EpiEr - 100 1.00 1.00 1.00 1.0
Fraction of 2ane supply from fully mixed primary air Fb - Ep - 1.00 1.00 1.00 1.00 1.00
e Fraction of Zane O nod diractly recire. from zone Fe = 14{1-Ez){1-Ep) 1-Er) - 100 1.00 1.00 1.00 1.0
c Unusad C& fraction required In supply air to Zone Fu | = oz iz - o 020 0.4 034 15
o0 Unusad O raction required In primary alr i zone zp = Woziwvpe - o 0.20 014 .34 015
a Syetem Ventilation EMiclency
%) Zonz Venllizhon EMclency (0D & Mathad) Evz = [Fa+FbXs-FeZjiFa = 1.1 1.02 1.05 0.3 1.07
<C Systam Ventllation EMciency (App A Mathod) Ew = min (Evz) - 0.53
— Wentliation System EMclency (Table §.3 Method) Ev = Value from Table £.3 = 0.a1
S Minimum cutdoor sir Intake alrtiow
—_ Curtdicar A intske Flow required to System ol ofm = Wou!Ew = 1142
c y O Intake req'd a5 a fraction of primary S& ¥ = wotivps - 0.25
L N Outooor & nlske Flow required o System (Tabie 6.3 Metnod) Wof  ofm = Vou!Ew - 1245
m S~ O& Intake reg'd a= a fraction of primary 24 (Table £3 Method) Y = ol/ps = 0.7
- w 04 Temp at which Min 04 provides sl cooling
QAT below which OA Intake Sow 15 @ minkmum DegqF = {(Tp-dTsTH1-¥) T+ = 5




Technical Assignment 1 Mathias Kehoe

09/23/11 Mechanical Option
Appendix B
Lighting Compliance
Fixture D E Total Watt/Fixture Total Watts
AlG 7 2 9 45 405
A2 13 2 6 21 66 1386
A3 4 4 53 212
Bl 22 22 250 5500
B2 26 26 250 6500
B4 12 12 120 1440
B5 10 10 120 1200
BF 1 1 120 120
BF2 1 1 120 120
C1l 8 10 8 26 28 728
C2 60 6 66 28 1848
C3 6 6 90 540
D1 2 2 1 1 6 27 162
D10 3 3 180 540
D11 2 2 240 480
D14 4 4 35 140
D2 10 3 13 70 910
D2L 3 3 105 315
D2S 6 6 35 210
D3 9 9 60 540
D4 7 7 27 189
D5 36 36 45 1620
D6 15 15 17 255
D8 1 1 180 180
D9 4 4 90 360
F1 87 23 17 4 9 140 35 4900
F1D 18 8 26 35 910
F2 15 7 22 35 770
F3D 7 7 35 245
F4 8 9 10 4 31 35 1085
H1 20 20 324 6480
H2 21 21 240 5040
K1 2 1 3 6 45 270
K1E 8 6 6 5 3 28 45 1260
L1 3 3 90 270
L2 2 2 90 180
L3 1 1 45 45
M1 19 8 33 1 12 73 60 4380
M1D 6 6 60 360
M1G 4 2 6 60 360
M2 27 19 46 34 1564
M2G 7 7 34 238
M3 18 12 30 45 1350
N 28 28 70 1960




Technical Assignment 1 Mathias Kehoe

09/23/11 Mechanical Option

N2 4 4 79 316
Q1 14 18 32 820 26240
Q2 2 2 820 1640
Q4 2 19 23 44 60 2640
R 1 1 66 66
S1 8 3 9 3 1 24 28 672
S1A 3 2 5 45 225
S2 4 10 6 11 31 88 2728
S2A 9 9 88 792
S3 2 2 27 54
T1 76 76 75 5700
T2 4 4 300 1200
T3 13 13 150 1950
T4 4 15 19 34 646
Ul 2 2 28 56
U2 3 3 22 66
V6 1 1 85 85
w1 6 16 22 45 990
X1 1 6 6 6 19 5 95
X2 20 11 8 39 5 195
X3 1 1 10 10
XW 3 3 5 15
Y 4 4 4 12 10 120
YW 12 12 10 120
Total Lighting Wattage: 104998
Building SF: 92000
Total W/SF:
Required W/SF:
Compliance:




