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Abstract

The team has been commissioned to design and engineer a 31,500 square foot mixed
use innovation center in St. Petersburg, Florida. The completion of the project was split
into two phases: the design/architecture of the building as a whole and the engineering
of each individual system including the mechanical, electrical, plumbing, and structural
systems. There is also a construction management portion, which includes a breakdown
of each individual activity that would take place if the building were to actually be
constructed. The final design includes a lobby, administration area, open offices, small
meeting rooms, classrooms, an auditorium, clean fabrication, Hi-Bay fabrication,
outdoor fabrication, secure storage, and seven client lofts. The mechanical system
consists of a Variable Refrigerant Flow (VRF) system coupled with a Dedicated Outdoor
Air System (DOAS). The plumbing system consists of sanitary waste, stormwater, hot
and cold water, and plumbing fixtures. The electrical system consists of a 480/277V
transformer, which supplies power to a service entrance switchboard and has a total
demand of 189 kVA. The structural system consists of concrete pier foundations
supporting slab on grade beams, a steel frame with lateral force resisting members, and

a concrete metal deck with precast along the envelop.
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Team Contributions

The team that worked on this capstone project consisted of Kyle Mauser, Emmanuel

Romero, Maria Quintero, Dylan Telford, and Hayden Young. Each group member was

responsible for a specific aspect of the project catered to their area of expertise. Team

members contributed to different disciplines throughout the semester but had one area

to which they were assigned primarily. The specific contributions are shown in the table

below:

Team Member

Area of Expertise

Contribution

Kyle Mauser Mechanical Lead | § Created Architectural Revit Model/Design
1 Mechanical Calculations (HAP program)
1 Final Renderings of Design

Emmanuel Plumbing Lead Prepared Design Narratives

Romero Plumbing Calculations (Excel)

Structural Sizing of Members (Excel)

Maria Quintero

Construction
Lead

Prepared Floorplan Sheet Layout
Floorplan Revisions

Site Plan Analysis (Construction)

Dylan Telford

Electrical Lead

Electrical Calculations (Excel)
Mechanical Equipment Sizing
Construction Schedule (P6)

Hayden Young

Structural Lead

Structural Framing Plan/Calculations
Electrical One Line Diagram

Diamond System Builder™ HVAC Model

Young
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Introduction

The team was tasked with designing and engineering a 31,500 square foot, 2
story mixed use innovation center located in St. Petersburg, Florida. The purpose of this
building is to provide a place for startup companies to expand their business with seven
client lofts available for rent within the building. The capstone project was split into two
phases where the team first designed the architecture of the building and then
engineered all the systems that are in place to make the building function. These
systems include mechanical, electrical, plumbing, and structural. There was also a
portion of the project where the team was required to create a construction schedule
that broke down the project into individual tasks with durations to show how long this
building would take to fully construct it in real time. This project enhanced the teams 6
skills in the field of architecture as well as engineering and allowed for real world
experience and applying what was taught in classes for the past four years to a design
problem. It also allowed for the team members to work on their communication skills
amongst their peers, since all contributions to the project were completed in a group

setting.

The final building floor plan included two main regions: one large rectangular
office/indoor space and a smaller square manufacturing/fabrication space connected by
an angled bridge on the second level. The exterior fagade of the building contributes to
the industrial look of the innovation center, which consists of vertical and horizontal
louvers. These louvers double as decoration to contribute to the theme of the building
as well as act as a shading structure that hangs over many of the curtain walls and
windows located along the exterior of the building. The facade of the building was
designed with the sun path in St. Petersburg in mind. The interior of the building

consists of a multitude of spaces explained in the following table:
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Space Total Square Footage
Lobby 1500
Administration 900
Open Office 1200
Small Meeting Rooms 5 @ 300 =1500
Computer Lab 800
Classrooms 2 @ 800 = 1600
Auditorium 1200
Clean Fabrication Area 1600
Hi-Bay Fabrication Area 3000
Outdoor Fabrication Area 2000
Secure Storage 700
Client Lofts 7 @ 1500 = 10500
Circulation/Mechanical/Unassigned | 5000

The first system that was engineered was the mechanical/HVAC system with the

purpose of providing comfort to the inhabitants while also considering energy

conservation, architectural compatibility, and flexibility for future changes. The system

that was designed consisted of a Variable Refrigerant Flow (VRF) system used for

conditioning the air in the spaces coupled with a Dedicated Outdoor Air System (DOAS)

for supply air.

The next system that was engineered was the plumbing system with the purpose

of providing adequate water systems for the occupants of the building and their specific

needs as well as implementing environmentally conscious designs and providing

flexibility for future changes. The main components of the plumbing system are the

sanitary waste, stormwater, hot and cold water, and plumbing fixtures. The roof

drainage system was also designed.

Young
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The third system that was engineered was the electrical system with the purpose
of providing electrical power to serve all the needs of the building in accordance with the
applicable codes and standards in a safe and effective manner. The current demands
that the building requires is 189 kVA which is supplied from the service through a
480/277V transformer. This transformer then supplies 480/277V power to the service
entrance section switchboard. There are two independent transformers that convert the
480/277V power to 208/120V power and feed two individual panelboards that distribute
power to the branch circuits. There is an emergency power system in place to provide
electricity to the life safety systems: emergency lighting, the fire alarm panel, and
uninterrupted power to the fabrication spaces in case of loss of electricity from the

primary system.

The last system that was engineered was the structural system with the purpose
of allowing the building to maintain structural integrity under the specified loading
conditions. The foundation of the building consists of concrete piers supporting concrete
slab on grade beams. The steel structure will sit on this foundation and consist of a
streel frame with lateral force resisting members. A concrete on metal deck composite
system will sit on the 2" floor framing and precast concrete panels will envelop the

building.

The construction management portion looked at all the different systems that
were engineered to develop a project delivery plan. The delivery method, project
schedule, and project risks were all taken into consideration to execute the project to

the highest level of expectation during the actual construction of the project.
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Codes and Standards

All aspects of the building were designed to the appropriate codes and standards

which are outlined below:

Mechanical System

O« O« O¢ O«

O«

0

(0]

w

o

O« O¢ 0O«

O«

2020 Florida Building Code - Building

2020 Florida Fire Prevention Code

2020 Florida Building Code - Mechanical

2020 Florida Building Code - Plumbing

2020 Florida Building Code - Energy

2017 National Electric Code with Local Amendments

2018 National Fire Alarm and Signaling Code with Local Amendments

American Society of Heating, Refrigerating, and Air Conditioning Engineers
(ASHRAE) Std 62.1-2016
0 American Society of Heating, Refrigerating, and Air Conditioning Engineers
(ASHRAE) Std 90.1-2016
0 American Society of Heating, Refrigerating, and Air Conditioning Engineers
(ASHRAE) Handbooks

American Society for Testing and Materials (ASTM)

American National Standards Institute (ANSI)

Sheet Metal & Air Conditioning Contractors National Association (SMACNA)

Occupational Safety and Health Administration (OSHA)

Young
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Plumbing System

2020 Florida Building Code - Building
2020 Florida Fire Prevention Code

2020 Florida Building Code - Mechanical
2020 Florida Building Code - Plumbing
2020 Florida Building Code i Energy

2017 National Electric Code with Local Amendments

O¢ O« O¢ O¢ 0O¢ O«

O«

2018 National Fire Alarm and Signaling Code with Local Amendments

O«

American Society for Testing and Materials (ASTM)

O«

American National Standards Institute (ANSI)
Occupational Safety and Health Administration (OSHA)
Under wri taoriess@L)Labor

O«

O«

Electrical System

0 2 OFbr@a Building Code - Building

0 2 OFbr@a Fire Prevention Code

0 2 OFbr@a Building Code - Mechanical

0 2 OFbr@a Building Code - Plumbing

0 2 OFbr@a Building Code - Energy

0 2 ONational Electric Code with Local Amendments

0 A me rSooety for Testing and Materials (ASTM)

0 A me rNatoralStandards Institute (ANSI)

0 Oc c u p &dfety and &ldalth Administration (OSHA)
0 Undesbwrliabeorr at ories (UL)

Young | 8



Structural System

2020 Florida Building Code - Building

ASCE 7-16, Minimum Design Loads for Buildings and Other Structures
AISC 360-16, Specification for Steel Buildings

ACI 318-14, Building Code Requirements for Concrete Structures
Concrete CRSI Design Handbook

2020 Florida Fire Prevention Code

2020 Florida Building Code i Energy

American Society for Testing and Materials (ASTM)

O« O« O« O« O« O« O« O«

O«

American National Standards Institute (ANSI)
Occupational Safety and Health Administration (OSHA)

O«

Architectural Design Process

The project began with designing the aesthetic of the building by creating
multiple iterations of design sketches, a Revit model, and a physical model to get an
idea of what it would actually look like in real life. The design process started by looking
at other work that was similar in size and scope to the building that was soon to be
created. Once ideas had been created from looking at precedent projects, the team
created a diagram that mapped out which spaces made the most logical sense to be
connected to one another on the interior of the building. Each team member was
required to come up with one iteration, which allowed for the team to vote on the best
option. The final option that was selected consisted of the long rectangular portion on
the northern side of the building that acted as an office space and a square portion on
the southern side of the building that acted as an industrial manufacturing/fabrication
space. There is a bridge on the second level that the connects the northern and
southern portions of the building that allows for occupants to cross and back and forth
between the spaces and holds a computer lab. It was decided that the client lofts for the
startup companies would all be located on the second level. Once the design was
decided on, a BIM model in Revit was created to show what the building would look like
digitally. A physical model was also created to allow the team to understand the scale of
the building better.
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Once the interior of the building was designed, the design of the exterior of the
building began. This is where site analysis was important so design choices could be
made in regard to the sun path and wind direction for occupant comfort. The climate in
St. Petersburg is very hot and humid with the summer months averaging 87.4 degrees
F, which means shade and ventilation are important to allow for comfort amongst the
occupants. The solar path study that was conducted showed that the sun angle came
from the south side, so it is important to block this sun out. The wind analysis that was
conducted showed that there were strong winds coming from the north and east sides
due to the harbor on the east. This allowed the team to make a design choice that our
outdoor space should open towards the east, so ventilation could cool down the outdoor
area in the summer months. With these studies that were conducted, the team was able
to design the outdoor facade with occupant comfort in mind. The fagcade of the building
was chosen to contribute to the shading of the southern side of the building as well as to
contribute to the industrial look. Across the street on the north side, there is a
neighborhood and on the east side there is a meat market. Since this building has a
mostly industrial purpose, the exterior fagade was designed to enhance this aesthetic,
but it was also important to make sure the building would not disrupt the aesthetic of the
neighborhood that is located directly across the street. This is why metal, horizontal and
vertical louvers were chosen as shading for areas that had a curtain wall on the
envelope of the building. These metal louvers could block the sun coming in from the
south and also contribute to the industrial style.

The location of this site is less than a mile away from the harbor and is located
on a flood zone labeled A. Zone A flood locations are subject to rising waters and
located near a body of water. Flood insurance is mandatory and there is high flood
potential with a 1% annual chance of flooding and 26% chance over the life of a 30-year
mortgage. Due to these conditions, it was important that the building be elevated 2 feet
off the ground on the north side in case of flooding to allow for safety of equipment and

occupants.
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Architectural Figures
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Figure 1: Dry Bulb Temperature St. Petersburg, Florida
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Figure 2: Annual Wind Rose Diagrams
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Figure 3: Design Iteration Process

Figure 4: Final Design
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Figure 5: Exterior Eye Level View East

Figure 6: Exterior Eye Level View North
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Calculation Explanation and Engineered Systems Design

Mechanical

The building will have a Variable Refrigerant Flow (VRF) system used for conditioning of
the air in the spaces coupled with a Dedicated Outdoor Air System (DOAS) for supply
air. The VRF cassettes are placed in zones allowing for independent control of the
temperature for those areas. The DOAS provides the necessary ventilation for this
system to work. There will be two DOAS units located on the rooftop and several VRF
cassettes connected to these two DOAS units. The building is generally split into
guadrants, Levels 1 and 2 for the North and South wings. The Hourly Analysis Program
determined the required BTUs and CFMs for these quadrants, and the VRF cassettes
and DOAS units were sized to meet these demands. The expected annual costs are

estimated to be $9,144 which account for 56% of all energy costs.

Environmental Design Conditions

0 Petersburg, FL

0 Hkumid Climate (2A)
0 EIl ewvaltdoi on

0 Z@76°N, 82.6403° W

Outdoor Design Temperatures
0 Wi Dry Butb: 42.6 degrees F
0 Summer DringideBt Wet BUlbC3%.4 degrees F/79.9 degrees F

DRY BULB TEMP

—_— (degrees F)

\"\\\\\\‘ ox W <22

PR a2~
AN W ol
””] X0t NN E\\l o e
56.82"> l B\ )Wyl [ s1% @ 75 - 100
S y
\\\\\E\t;:“e# ‘ Midnight ox W > 100

(Climate Consultant 6.0)
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Indoor Design Temperatures

0 Winter Dry BudffdFo( Occupied): 68
0 Summer Dry Bul-BBF(-Occupied): 68
0 Dry Bulb (U8dFccupied): 65

0 Relative -@%mi dity: 30

Temperature Profiles and System Operating Modes

The psychrometric chart and hourly temperature analysis below demonstrate the
weather conditions in St. Petersburg. The data shows a hot and humid climate for which
the primary thermal comfort control measures are to dehumidify and condition the air.
To properly reduce humidification, which can lead to moisture and mold issues,
adequate ventilation must be present and was a consideration in choosing our
mechanical system. Natural ventilation is also an effective strategy for the weather
conditions at this site. The wind rose demonstrates how many hours of ventilation is
possible thus alleviating the need for cooling and minimizing the overall energy

requirements.

e Psychrometric Chart

Dehumidification and Cooling

AP il
SEMERL T Cooling Only
L, RS
. - ate Consultant 6.0)

Eot

Comfort Zone

® Hourly Temperature Analysis

j Yy

DRY BULB TEMP
(dogrees F)
ol <%
TomEn -
Mo .8
R B )
- ox W >0
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Sustainability and Enerqy Efficiency

Since sustainability and energy efficiency were a consideration during the development
of this building regarding passive cooling strategies (e.g., shading, orientation, and
composition), the need for active cooling strategies is minimized from the onset. The
active cooling strategies in place for the mechanical system make use of efficient and
sustainable HVAC systems that improve performance when compared with traditional
systems. Additionally, the energy recovery component that is applied to the systems
provides 33% annual energy savings. An annual cost breakdown can be seen in the

chart below with most of the cost coming from the HVAC systems, so efficiency is key

1. Annual Costs ; , i
Annual Cost Percent of Total
Component $) ($m)| (%)
Alr Systemn Fans 3326 0.151 205
8.7% Bleckic Equipment Cooling 5,083 0.230 M4
Heating 735 0033 45
Pumps 1] 0.000 0.0
Heat Rejection Fans 0 0.000 0.0
t {
HVAC Sub-Total 9144 0.415| 564
24.0% Lights Lights 5,642 0.256 34.8
Electric Equipment 1,417 0.064 87
4 i {
Misc. Electric 0 0.000 00
Misc. Fuel Use 1] 0.000 0.0
Non-HVAC Sub-Total T.088 0.320 418
Grand Total 16,202 0.735| 100.0|
Note: Cost per unit floor area is based on the gross bullding foor area
Gross Floor Area 110880 N
Conditioned Floor Area 220880 I

Building Cooling and Heating Loads

The building cooling and heating loads were calculated using the Hourly Analysis
Program (HAP 5.11) which is a tool for designing and sizing systems and components
as well as modeling energy consumption. The data regarding the necessary loads from
the HAP tool can be seen in the following pages for both floors of the North and South

wings of the building:
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Air System Design Load Summary for DOAS VRV North F1
|nm Name. St Patersburg 02108202

| DESIGN COOLING | DESIGH HEATING
COOLING DATA AT Aug 1400 HEATING DATA AT DES HTG
COOLING OA DB | WB 91.6 °F / T6.0 *F MEATING OA DB | WB 36.0 °F | 30.3 °F
o, @mum =
ZONE LOADS Details (BTUIr) (BTUMr) Daetails (BTUMr) -m
Window & Skylight Solar Loads 2554 fr' 16688 | - 288 - -
Wall Transmasion BAIA 2440/ . B84 7753 .
[Roof Tranamasion 1062 i 2815 - 1062 1 1338
[Window Transmission 2554 W 17682 - 2554 1 43418 .
S Trarmission o | ® on [+] =
Door Loads 4 19| . i 48 .
[Floor Transmission 13108 | - 13108 508 .
[Parttions o | - omn 0 -
Cailng o () - o | [} .
Overhead Lighting 3029 W 1772] - )| 0
Task Lighting oW 0| - o] 0 .
[Etactric Equipment 2110W B&TS| - | ] .
[Peogle 124 23050 25915 0| 0 &
[Infilsration . 0| ]| - 0 0
|Miscolansous B 1| [ - 0 i
Factor 0% | 0% 0 ]| [ 0 0
»> Total Zone Loads - 81041 | 25815| - s906¢ )|
[Zane Conditionang - ABAAT 25015 - 436 ¥
[Pranum Wall Load 0%, 0| . o] [} .
[Parum Roof Losd 0% o - 0| [ .
[Pranum Lighting Load 0% | . o] 0 :
|Exhanmt Fan Load 21688 CFM| 3095 B 2165 CFM| 3098 o
Wentilation Load 2185 CFM| b6 74 15853] 2165 CFM| 24338 0
enulation Fan Load 2165 CPM| 0| s 2165 CPM| 3023 o
Space Fan Coll Fans - ad1 | . . 841 -
[Duct Hoat Gain / Loss o% [ . % [} .
[>> Total System Loads - 108423 41788 B T4T13 0
|Cockng Col - 19136 | . [} 0
[Heating Coil . [ - . 19666 .
Tarminal Unit Caoling - arae0| - 0 ¢
Tarminal Unit Heating . | - - 55221 .
>» Total Conditioning - 108418 42794 - TaB8T7 o
Koy Pasitive values are clg loads Positive values are hig loads
I Negative values are hig loads Negative values are cig loads
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| Air System Design Load Summary for DOAS VRV North F2
Progect Nama: 5t Peteraburg

DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 1500 HEATING DATA AT DES HTG
COOLING OADB |/ WB 920 F/77.0 °F HEATING OA DB | WB 36.0 °F / 30.3 °F
Sensible Sensible Latent
Datails (BTUIhr) Details (BTUIhr)
& Skylight Solar Loads 3Ta0 N 42350 - 3740 - -
(Wall T 2242 ¢ 759 - 2242 ¥ 2541 .
Roof Transmasion 12900 1 32730 - 12900 #* 16250 -
T am-rl 26765 - 3740 i 63580 g
Transmission o 0 - ow| of -
Door Loads nr' 0 B (13 o] B
Floor Transmissson 2721 N [] o 272 W o] o
[Lm o 0 - om ILI -
Cading [13 0 - om 0 -
Ovarnaad £000 W 16888 - 0| n_l -
Tk L ow 0 - (] i} o
Electric 0w 0 " 0| o p
[Peopie 50 9548 11000 0 g] gI
Infiltration - 0 af - 0 0
Meacallansous . 0 gI | 0 0
Safoty Factor 0% / 0% 0 [ 0% 0 0
[»> Total Zone Loads . 128747 11000] B 82371 0
Zone - 133858 11000] - 81807 0
Plenum Wall Load 0% 0 - q| () E
Plarvum Roof Load 0% 0 B o| 0 B
Plerwum Lighting Load 0% 0 . of o| .
Exhaust Fan Load BOB CFM 1200 - G908 CFM| -1290 o
v Load 908 CFM 4206 811 906 CFM| 10230 0
Ventiation Fan Load 906 CFM 1265 - 906 CFM| 1265 B
Fan Coll Fans B 1415 - - 1415 f
[Duct Heal Gain / Loss 0% [ E 0% o] P
»> Total Loads . 142040 18811 o 88061 | 0
Cail 8083 [ 0| @I
Heating Coil 0 - 8128 .
Tarrmenal Uit | 133048 18845 | 0 gI
Terminal Unit Heating . 0 _| . 7933 .
>> Total - 142030 - 88081 0
Key: Positive values are cig loads Positive values are htg loads
Hegative values are hig loads Negative values are clg loads
| Air System Design Load Summary for VRV F
Project Name: 51. Patersturg mg'oamt
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 1600 HEATING DATA AT DES HTG
COOLING OA DB /| WB  90.6 *F / 76.9 °F HEATING OA DB | WB 6.0 *F / 30,3 °F
Sensible
vosos ovate| (5T wrim)
Window & Skylight Solar Lasds 1513 1 15682 1513 1 B E
Wah T 4088 1 1704 - 4088 4633 -
Roof Transmission om 0 - ow 0 E
Window Tr 1513 0 9973 . 1513 1 25721 .
Skylight Transmission on 0 - ow 0 -
Door Loads 4 [0 . an 48 .
Floor Transmission DO Y [] - D650 1 4407 -
Partitions (15 0 . o 0 -
Celing on 0 - om 0 .
Overnead Lighting 4830 W 14802 - 0 0 -
Task Lighting ow 0 . 0 0 .
Electric Equipment 10463 W 32058 - 0 0 -
Poople 26| 5083 5825 0 0 al
Infiltration - 0 0 “ 0 gi
M . o] 0 . 0 0
Factor 0%/ 0% nl 0 0% 0 0]
Total Zone Loads - 80620 5825 -] 34808
Zone Conditioning . 86652 5825 - 4TH 0]
Planum Wal Load 0% 0 - 0 0 -
[Plenum Roof Load 0% 0 - 0 0 -
Planum Lighting Load % ] - 1] 0 -
Exhaust Fan Load 2883 CFM 4093 - 28683 CFM 4093 -]
Veentilation Load mcm| 11939 2t 2883 CFM 32574 [
Ventilation Fan Load 2863 CFM 3998 - 2883 CFM 3998 -
Space Fan Cod Fans . 588 - . 488 5
Duct Heal Gawn / Loss 0% 0 - 0% 0 -
Total System Loads B 107571 32952 - 58073
Coll 24203 0 - 0 [
Heating Coil [ . . 25088 .
Terminal Uit Cooling B412 33050 o 7 ol
| Terminal Unit Heating - o . - 33044 B
Total Conditioning B 107615 33050 P 58125 o
Negative values are hig loads Negative values are clg loads




O« O« 0O« O«

O«

Air System Design Load Summary for DOAS VRV South F2

Progect Name: St. Petersburg
[Prepered by; University of Arigons

02/08/2021
o1

DESIGN COOLING | DESIGN HEATING
COOLING DATA AT Jul 1400 HEATING DATA AT DES HTG
COOLING OADB /| WB_91.6 °F/ 6.9 °F HEATING OA DB/WB_36.0 °F / 30.3 °F
Sensible Latent Sensible Latent
ZONE LOADS Details Details (BTUMe)|
|wmt Skylight Solar Loads 4886 ft: 43131 4886 ft* . -
Wall Transmissicn 2035 1 1243 2038 3327
Roof Transmission 13585 #* 36304 13585 i 17112/
Window T 4886 1* 33781 4886 1 83062
Transmission on 0 o
|uoor|.om 0 ] ofe -
Floor T 2721 1| El - 2721 ¥ -
Partinans o 0 - ofe [ Y
Ceiling on 0 - o 0 -
Overhead Lighting MR W 16503 - 0 0 -
Task Lighting ow 0| - 0 0 .
Electric Equip oW o| . 0 [ .
People 55 10099 | 10850 0 0 []
Infiltration - 0 - D 0
Miscellaneous 0 . 0
|smrm 0% /0% ;l [ 0% D EI
>> Total Zone Loads o 141060 10850 . 103501 0
Zone Conditioning - 149679 10850 . 100258 0
Plenum Wall Load 0% 0 . 0 0 .
Plorwm Roof Losd % o’ . 0 0 .
Plenum Lighting Load 0% 0 - 0 [} .
Exhaust Fan Load 1073 CFM 1534 o 1073 CFM 1534 .
|m|.m 1 ncrul 4810 9783|1073 CFM 12032 0
|\ru-m Fan Load 1073 CFM| 1498 - toracrm| 1498 -
Space Fan Coil Fans - 1562 - . ~1562' |
Duct Heat Gain | Loss 0% 0 - 0% 0 -
>> Total System Loads B 159282 20633 . 107697 0
Cooling Coll - 43| [ [] 0
9 Coll . o . 9803 o
Terminal Unit Cooling . 149839 20750 [ 0
Terminal Unit Heating . o| 97894 .
>> Total Conditioning B 159282 20750 107697 0
|l_(m Positive values are cig loads Positive values are hig loads
Negative values are hig loads Nogative values arecigloads |
values are hig loads wvalues are cig loads (HAP 5.11)
North Floor 1 Load (Tons): 8.9 RT
North Floor 2 Load (Tons): 11.8 RT
South Floor 1 Load (Tons): 9 RT
South Floor 2 Load (Tons): 13.3 RT
Overall Load (Tons): 43 RT

Young
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Variable Refrigerant Flow
A Variable Refrigerant Flow (VRF) system is being used for conditioning of the air in the

spaces. The system consists of fan coil units in designated zones connected to a roof
mounted heat pump by way of a 2-pipe refrigerant system. Additionally, it is coupled
with a DOAS system for supply air. The VRF units allow for temperature manipulation of
zones independently, creating a highly efficient system that provides more control of the

indoor temperature at zones.

| it

7 b | sessinsnes h

Dedicated Outdoor Air System
The building relies on a Dedicated Outdoor Air System (DOAS) for supply air. This

system collects outside air and filters, dehumidifies, and conditions with the use of an

internal refrigeration section and an electric heating coil. An exhaust air energy recovery
section is added for further energy efficiency. The DOAS system allows for
preconditioning of the air before it reaches the fan coils at the VRV, minimizing the
energy usage needed to achieve comfortable indoor conditions. Qutdoor air is
conditioned separately from the return air, which can improve humidity control and
deliver precise amounts of ventilation air. The use of the DOAS system provides more
than adequate ventilation required by ASHRAE 62.1 and energy savings to the project.
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System Zoning

There are individual fan coil units at designated zones selected by location and
temperature and ventilation requirements that align with the activities in those spaces.
The benefits provided by this approach are increased user control, providing more
comfort, and energy savings due to the conscious management of temperature in the
spaces. A diagram representing the zoning plans along with the required loads for these

zones can be seen below:

o[22 - s 7] —timimi=
el N
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Mechanical Calculations

Space Loads and Airflows
Time of
Cooling Paak Alr Heating Floor
Zone Name | Sensible Sensible Flow Load Area
Space Name Mult. | (MBH) Load (CFM) | (MBH) ) CFMitE
Zone 1
A /Pitch Room 1 6.1]  Aug 1700 356 28 22430 0.16
Zone 2
[& 1 1 80[  Jui7o0 35| 45| 975.0 0.45|
[+ 2 1 8.0  Jul 1700 435] 45 975.0 0.45|
Zone 3 |
Small meeting room 1 1 30[  Oct 1400 163/ 14 303.0 0.54
Small meeling room 2 1 3.0[  Oct 1400 163 14 303.0 0.54
Small meeting room 3 1 30[  Oct 1400 163| 14 303.0 0.54
Small meeting room 4 1 41| Oct 1400 224) 14 303.0 0.74
Zone 4
R F1 1 22|  Aug 1700| 118, 16 629.0 0.19)
Zone §
Circulation/Lobby 1 231 Oct 1400 1258 247 1483.0 0.85|
Hall (N 1) 1 6.8) .Jan 1700 370 0.0 4020.0 0.09|
|Zone &
Admin 7 54| Jul 1600 295| [X] 510.0 0.58
Zone 7 |
Gallery 1 132[  Sep 1400 718] 12 1062.0 0.63)
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Name | Sensible Sensible Flow Load Area Space
S Name Mult. | (MBH) Load (CFM) | (MBH) i) CFMA?
Zone 1
C (N2) 1 271 Jul 1400 1478 24.1 15230 0.97
g 1 67.5  Jul 1600 3677 44.3 27210 1.35
Zone 2
Restroom F2 1 4.5 Jul 1400 247 15 898.0 0.28|
Zone 3
Loft 1 1 10.2[ Aug 1400 557 a1 1687.0 0.33
Zone 4
Loft2 1 10.2|  Aug 1400 554 rX] 16750 0.33
Zone §
Loft 3 1 10.2]  Aug 1400 554 41 1675.0 0.33
Space Loads and Airflows
Time of
Cooling Peak Alr Heating Floor
Name | Sensible Sensible Flow Load Area Space
 Mult. | (MBH) Load (CFM) | (MBH) () CEMIf
Zone 1
Hi-Bay Fab 1 355  Aug 1700 1932 [X] 29420 0.68)
Secure Storage 1 16)  Aug 1700 104 048 611.0 0.17
(Fab) 1 08]  Jan 1700 43 0.0 210.0 0.21
Zone 2
Electrical 1 0.8]  Jan 1700 33 0.0 239.0 0.14
Zone 3
Clean Fab 1 147  Jul 1500 801 8.1 1637.0/ 0.49|
Zone 4
Circulation (51) 1 280]  Jun 1600) 1526 217] 20200/ 0.38
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Sensible Sensible Flow Load Area Space
| (MBH) Load (CFM) [ (MBH) () Crwme |
54.7|  Jul 1500 2080 42.4 2721.0 1.10]
15.0]  Jun 1400 817 10.7 1599.0 0.51
50| Sep 1500 27 25| 580.0 0.47]
256  Jul 1400 1395 217 1491.0 0.94
13.2]  Sep 1200 77 73 1491.0 0.48
|
13.2]  Sep 1200 77 7.3 1491.0 0.48|
16.6 Jul 1500 07 118 1491.0 0.61]
(HAP 5.11)
o North Wing Ventilation: 3071 CFM
o South Wing Ventilation: 3936 CFM
o Overall Ventilation: 7007 CFM
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| Dedicated Outdoor Air System (DOAS) Sizing Summary for DOAS VRV North F1
Project Name: St. P.gu;t:ug

02/08/2021
01:00PM

Air System Information
Air System Name DOAS VRV North F1
Air System Type VRF
Sizing Calculation Information
Calculation Months ... . Jan to Dec
Sizing Data Calcul
Cooling Coil Smngbm
Total coil load ; 1.6 Tons
Total coil foad ... 13329 CFMTon
Sensibie coll load ‘ : 19.5 MBH
Coll CFM at Jul 1500 ..
Max coil CFM .
Sensible heat ratio .

WulorﬂowQ‘IOO'Fm

Heating Coil Sizing Data
Max coil load . y 19.7 MBH
Coll CFM at Des Htg . S— R ]
Max coil CFM 2165 CFM
Water flow @ 200 "Fdrop ... NIA
Ventilation Fan Slxlng Data
Actual maxCFM ... S ...2165 CFM
Standard CFM 2164 CFM
Actual max CFM/ft* ; 0.17 CFMM?
Exhaust Fan SIzlng Data
Actual max CFM .. s 08 PN
Standard CFM ... e S " 2164 CFM
Actual max CFMM' 0.17 CFMM
Outdoor Ventilation Air Data
Design airflow CFM SE—— .....2165 CFM
CFMM? 0.17 CFMmM®*

Number of zones 7
Floor Area o . 13109.0
Location ... Tampa, Florida
Zone CFM Sizing _ Sum of space airflow rates
Space CFM Sizing . Individual peak space loads
Load occurs at Jul 1500
Entering DB /WB ..o ..820/70.2
Leaving DB / WB 73.7167.6
Bypass Factor .. .. 0.100
Load occurs at Des

Ent. DB/ Lvg DB RS 60.3/68.7
Fan motor BHP ... 112
Fan motor kW .. 0.89
Fan static 1.50
Fan motor kW 091
Fan static 1.50
CFM/p 17.46

L

F
°F

inwg

BHP
kw

inwg

CFM/person
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Zone Sizing Summary for DOAS VRV North F1
Project Name: St. Petersburg 02/08/2021
A ity of Arizona 01:00PM

Air System Information

Air Sy Name DOAS VRV North F1 Number of zones 7

Equip Class _ TERM Floor Area 13109.0 f#

Air Sy Type VRF L Tampa, Florida
Sizing Calculation Information

Calculation M Jan to Dec Zone CFMSizing . Sum of space airflow rates

Sizing Data Calculated Space CFM Sizing . Individual peak space loads

Terminal Unit Sizing Data - Cooling

Total Sens Coil Coil Water Time

Coil Coil Entering = Leaving Flow of

Load Load DB/WB  DB/WB | @10.0°F | Peak Coil Zone
Zone Name (MBH) (MBH) (*F) (*F) (gpm) Load CFMIfY
Zone 1 137 58| 743/706| 59.2/159.0 - Mar 0800 0.16)
Zone 2 263 16.7| 758/67.0] 58.0/57.2 - Jun 1200/ 0.45|
Zone 3 19.1 140| 76.2/658| 58.0/57.1 - Nov 1300 0.59)
Zone 4 36 24| 769/67.1| 58.0/57.1 - Aug 1000 0.19|
Zone 5 483 309| 758/67.0] 582/575 - Sep 1400 0.30|
Zone 6 74 56| 763/658] 58.6/57.6 - Jun 1400 0.58|
Zone 7 17.7 134] 76.1/659] 588/57.9 - Sep 1300 0.68)

Heating | Htg Coil
Heating Coll Water Fan OA Vent
Coil EntiLvg Flow Design Fan Fan Design
Load o8 @200°F | Airflow Motor Motor Airflow
|Zone Name (MBH) CF (gpm) (CFm) (BHP) (kW) (CFM)_
Zone 1 27| 7021771 - 356 0.026 0.021 356
Zone 2 84| 700/789 - 870! 0.064 0.051 474|
Zone 3 54| 700/77.1 - 714 0.053 0.042 2009|
Zone 4 15| 695/81.3 - 118 0.009 0.007 0|
Zone 5 222| 698/824 - 1628 0.120 0.096 866
Zone 6 39| 696/820 - 295 0.022 0.017 57|
Zone 7 11.1] 69.7/84.0 - 718 0.053 0.042 205|
VRF Outdoor Unit Sizing Data
Cooling | Cooling | Heating
L [MBH] | [Tons] | ([MBH] |
Peak C Indoor Unit Loads 1296 10.8 552
|E Piping / Line Losses 0.0 0.0 0.0
Total Required ODU Capacity 1296 10.8 552

Non mmlhmmmwmmmmummuwmmmmmm“mbm
g equip it is critical to consult manufacturer’s guidance to utilize actual line loss data.

Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible |  Load Area
Zone Name (MBH) | Cooling Load |  (MBH) ()
Zone 1 6.1 Aug 1700 28 2243.0|
Zone 2 16.0 Jul 1700 8.9 1950.0{
Zone 3 131 Oct 1400 57 1212.0|
Zone 4 22 Aug 1700 1.6 629.0|
Zone 5 20.7 Oct 1400 247 5503.0|
Hourly Analysis Program 5.11 Page 2 of 9
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| Zone Sizing Summary for DOAS VRV North F1
Project Name: s||, Pmt')mg
A A4

02/08/2021
01:

Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (MBH) | Cooling Load | (MBH) (ft*)
Zone 6 54 Jul 1600 4.1 510.0
Zone 7 132 Sep 1400 1.2 1062.0
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Mult. | (MBH) Load (CFM) (MBH) (ft*) CFm/fe
Zone 1
Auditorium/Pitch Room 1 6.1 Aug 1700 356 2.8 2243.0 0.16
Zone 2
Classroom 1 1 8.0 Jul 1700 435 4.5 975.0 0.45
Classroom 2 1 8.0 Jul 1700 435 4.5 975.0 0.45
Zone 3
Small meeting room 1 1 3.0 Oct 1400 163 14 303.0 0.54
Small meeting room 2 1 3.0 Oct 1400 163 14 303.0 0.54
Small meeting room 3 1 3.0 Oct 1400 163 14 303.0 0.54
Small meeting room 4 1 4.1 Oct 1400 224 14 303.0 0.74
Zone 4
Restroom F1 1 22| Aug 1700 118 1.6 629.0 0.19
Zone §
Circulation/Lobby 1 23.1 Oct 1400 1258 247 1483.0 0.85
Hall (N 1) 1 6.8 Jan 1700 370 0.0 4020.0 0.09
Zone 6
Admin 1 54 Jul 1600 295 41 510.0 0.58
Zone 7
Gallery 1 13.2 Sep 1400 718 1.2 1062.0 0.68
| System Psychrometrics for DOAS VRV South F2 J
Project Name: St. Petersburg 02/08/2021
red by: Un of Arizona 01:03PM
[ July DESIGN COOLING DAY, 1400 ]
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp H Airflow| CO2 Level Heat' Heat
[Component Location (F) Ib/lb) (CFM) (ppm) (BTU/hr) (BTU/hr)|
Ventilation Air Inlet 916 0.01654 1073 400 4810 9783
Ventilation Reclaim Outlet 819 0.01208 1073 400 11223 22699
Vent - Return Mixing Outlet 819 0.01208 1073 0 - -
Vent. Cooling Coil Outlet 73.7 0.01208 1073 400 9443 0
Vent. Heating Coil Outlet 73.7 0.01208 1073 400 0 -
Ventilation Fan Outlet 75.0 0.01208 1073 400 1498 -
Cold Supply Duct Outlet 75.0 0.01208 1073 400 0 -
Zone Air - 76.4 0.01016 1073 1003 149879 10850
Return Plenum Outlet 76.4 0.01016 1073 1003 0 -
Exhaust Fan Outlet 77.7 0.00000 1073 1003 1534 -
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l Air System Design Load Summary for DOAS VRV North F1 mj
Project Name: St. Pelersburg 02601?2021

DESIGN COOLING | DESIGN HEATING
COOLING DATA AT Aug 1400 HEATING DATA AT DES HTG
COOLING OADB /WB 91.6 °F / 76.9 °F HEATING OADB /WB 36.0 °F/30.3 °F
Sensible Latent Sensible Latent
|ZONE LOADS Details (BTU/hr) (BTU/MNr) Details (BTU/hr) (BTU/r)

Window & Skylight Solar Loads 2554 ft* 16686 - 2554 ft* B -

Wall Transmission 6838 f* 2440 . 6838 ft* 7753 -

Roof Transmission 1062 ft* 2815 - 1062 ft* 1338| -

Window Transmission 2554 1 17682 . 2554 ft* 43418| -

Skylight T issi on 0 - on of .

Door Loads an 19 - 4 48| -

Floor Transmission 13109 ft* 0 - 13109 ft* 6509| .

Partitions of’ 0 - oft of -

Ceiling on 0 - on 0| .

Overhead Lighting 3920 W 1772 - 0 o] -

Task Lighting ow 0 . 0 o| .
|Electric Equipment 2110 W 6575 - 0 0| -
|People 124 23050 25915 0 of 0
|Infiltration - o] 0 - o| 0
|Miscellaneous - 0| 0 - of 0
|Safety Factor 0% / 0% o| 0 0% o| 0

>> Total Zone Loads o 81041 25915 - 59066/ 0

Zone Conditioning - 89689 25915 B 57436/ 0

Plenum Wall Load 0% 0 - 0 o| -

Plenum Roof Load 0% 0 - 0 o -

Plenum Lighting Load 0% 0 B 0 o| -

Exhaust Fan Load 2165 CFM 3095 - 2165 CFM -3095| -

Ventilation Load 2165 CFM| 9674 15853 2165 CFM| 24336| 0

Ventilation Fan Load 2165 CFM| 3023 - 2165 CFM| -3023| -

Space Fan Coil Fans - 941 - - -941| -

Duct Heat Gain / Loss 0% 0 - 0% o] -

>> Total System Loads - 106423 41768 - 74713] 0

Cooling Coil B 19136 0 B of 0

Heating Coil - 0 - | 19666 | =

Terminal Unit Cooling - 87280 42294 - 0 0

T Unit Heating - 0 - - 55221 -

>> Total Conditioning - 106416/ 42294 - 74887 0

Key: Positive values are cig loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads

I.mnwm System Psychrometrics for DOAS VRV North F1 MMJ

Project Name: St. Petersburg ozg:gzon
l |
TABLE 1: SYSTEM DATA

Dry-Bulb Specific muol Latent
[Component Location (F) Ib/1b CFM, (BTU/r) (BTU/hr),
Ventilation Air Inlet 91.6 0.01654 2165 400 9674 15853
Ventilation Reclaim Outlet 81.9 0.01296 2165| 400 22573 36784
Vent - Return Mixing Outlet 81.9 0.01296 2165| 0 - -
Vent. Cooling Coil Outlet 73.7 0.01296 2168/ 400 19136 0
Vent. Heating Colil Outlet 73.7 0.01296 2165| 400 0 -
Ventilation Fan Outlet 75.0 0.01296 21685| 400 3023 .
Cold Supply Duct Outlet 75.0 0.01296 2165| 400 0 -
Zone Air - 76.4 0.01137 2165| 1067 89689 25915
Return Plenum Outlet 76.4 0.01137 2165 1067 0| .
[Exhaust Fan Outlot 778 0,00000 2165 1067| 3005 .
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| System Psychrometrics for DOAS VRV North F1 MM]
Project Name: St. Pelersburg 026(:9!2021

Air Density x Heat Capacity x Conversion Factor: At sea level = 1.080; At site altitude = 1.080 BTU/hr-CFM-F)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 4746.6; Al site altitude = 4744.9 BTU/(hr-CFM)

Site Altitude = 10.0 ft
TABLE 2: ZONE DATA
= T T e oE E
Temp Humidity Aifflow| CO2 Level Heat Heat
[Component b/ (BTUMA)|  (BTUM)
Zone 1 ( Cooling )
Ventilation Air . - - 356 - -
Cooling Coil Inlet - 752 0.01297 356/ 0 - .
Cooling Coil Outlet - 58.2 0.00997 356| 0 6537 5055
Heating Coil Inlet - 58.2 0.00997 356/ 0 - -
Heating Coil Outlet - 58.2 0.00897 356| 0 0 -
Zone Alr - 76.5 0.01259 356 1412 7032 -
|Zone 2 ( Cooling )
Ventilation Air - - . 474 - 5 .
Cooling Coil Inlet - 75.9 0.01194 870| 0 - -
Cooling Coil Outlet - 58.0 0.00979 870| 0 16776 8905
Heating Coil Inlet - 58.0 0.00979 870/ 0 - -
Heating Coll Outlet - 58.0 0.00979 870| 0 0 -
Zone Air - 76.5 0.01072 870| 1413 17362 -
Zone 3 ( Cooling )
Ventilation Air - - - 209| - - -
Cooling Coil Inlet - 76.2 0.01143 714| 0 - -
Cooling Coil Outlet - 59.0 0.01009 714] 0 13209 4551
Heating Coll Inlet - 59.0 0.01009 714 0 - -
Heating Coil Outlet - 59.0 0.01009 714 0 0 -
Zone Air - 76.4 0.01079 714| 1666 13376 -
Zone 4 ( Cooling )
Ventilation Air B - - [ - - -
Cooling Coil Inlet - 76.8 0.01198 118| 0 - -
Cooling Coil Outlet - 58.0 0.00976 18| 0 2386 1241
Heating Coil Inlet - 58.0 0.00976' 118 0 - |
Heating Coil Outlet - 58.0 0.00976 118 0 0 -
Zone Air - 76.6 0.01198 118| 0 2363 -
Zone 5 ( Cooling ) |
Ventilation Air B - - 866| - - -
Cooling Coil Inlet - 75.8 0.01227 1628| 0 - -
Cooling Coil Outlet - 58.8 0.01009 1628/ 0 30028 16886
Heating Coil Inlet - 58.8 0.01009 1628| 0 - -
Heating Coil Outlet - 58.8 0.01009 1628| 0 0 -
Zone Air - 76.4 0.01150 1628| 474 31017 -
Zone 6 ( Cooling )
Ventilation Air - - - 57 - - -
Cooling Coil Inlet - 76.3 0.01114 205/ 0 - -
Cooling Coil Outlet - 58.8 0.00999 295| 0 56567 1620
Heating Coil Inlet - 58.8 0.00999 295| 0 - -
Heating Coil Outlet - 58.8 0.00999 205| 0 0 -
Zone Air - 76.3 0.01071 295| 1034 5580 -
|Zone 7 ( Cooling ) |
Ventilation Air - - - 205| - - -
Cooling Coil Inlet - 76.2 0.01154 718| 0 - -
Cooling Coil Outlet B 59.7 0.01036! 718| 0 12786 4036
Heating Coil Inlet - 59.7 0.01036 718| 0 -| -
Heating Coil Outlet | 59.7 0.01036 718 0 of -
Zone Air - 76.4 0.01097 718| 1572 12960 | -
Hourly Analysis Program 5.11 Page 6 of 9
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| System Psychrometrics for DOAS VRV North F1 mj
Project Name: St. Petersburg 02{#12021

Air Density x Heat Capacity x Conversion Factor: At sea level = 1.080; At site altitude = 1.080 BTU/(hr-CFM-F)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 4746.6; At site altitude = 4744.9 BTU/(hr-CFM)
Site Altitude = 10.0 ft

TABLE 2: ZONE DATA

Dry-Bulb Specific Sensible Latent
e e N
|Component (F) (BTU/r)
Zone 1 ( Heating )
Ventilation Air - - - 356| - - -
Cooling Coil Inlet - 70.2 0.00221 356| 0 - -
Cooling Coll Outlet - 70.2 0.00221 356| 0
Heating Coll Inlet - 70.2 0.00221 356/ of - -
Heating Coil Outlet - 771 0.00221 356/ 0| 2656 -
Zone Alr - 69.5 0.00221 356| 400| -2725 -
Zone 2 ( Heating )
Ventilation Air - - - 474 - B -
Cooling Coil Inlet - 70.0 0.00221 870 0 - -
Cooling Coll Outlet - 70.0 0.00221 870 0 0 0
Heating Coll Inlet - 70.0 0.00221 870| 0 - -
Heating Coll Outlet - 78.9 0.00221 870| 0 8387 B
Zone Air B 69.5 0.00221 870| 400 -8797 -
Zone 3 ( Heating ) |
Ventilation Air - - - 209/ - - -
Cooling Coll Inlet - 70.0 0.00221 714 0 - -
Cooling Coil Outlet - 70.0 0.00221 714 0 0 0
Heating Coll Inlet - 70.0 0.00221 714 0 - -
Heating Coil Outlet - 771 0.00221 714 0 5448 -
Zone Air - 69.7 0.00221 714 400 -5653 -
Zone 4 ( Heating )
Ventilation Air - - - o] - - -
Cooling Coil Inlet - 69.5 0.00221 118 0 - B
Cooling Coil Outlet - 69.5 0.00221 118| 0 0 0
Heating Coil Inlet B 69.5 0.00221 118| 0 -
Heating Coil Outlet - 81.3 0.00221 118| 0 1500 -
Zone Air - 69.3 0.00221 18] 0 -1524 -
Zone 5 ( Heating ) |
Ventilation Air | - - 866/ - - -
Cooling Coil Inlet - 69.8 0.00221 1628| 0 - -
Cooling Coil Outlet - 69.8| 0.00221 1628| 0 0 0
Heating Coll Inlet - 69.8 0.00221 1628| 0 - -
Heating Coll Outlet - 824 0.00221 1628| 0 22199 -
Zone Air - 69.1 0.00221 1628| 400 -23326 -
Zone 6 ( Heating )
Ventilation Air - - - 57 - - -
Cooling Coil Inlet B 69.6 0.00221 295| 0 - -
Cooling Coil Outlet - 69.6/ 0.00221 295| 0 0 0
Heating Coil Inlet - 69.6 0.00221 295| 0 - -
Heating Coll Outlet - 82.0 0.00221 295| 0 3948 -
Zone Air - 69.3 0.00221 295| 400 4050/ -
Zone 7 ( Heating ) |
Ventilation Air - - - 205 - - -
Cooling Coil Infet - 69.7 0.00221 718| 0 - -
Cooling Coil Outlet - 69.7 0.00221 718| 0 0 0
Heating Coll Inlet - 69.7 0.00221 718] 0 - .
Heating Coil Outlet - 84.0 0.00221 718 of 11082 -
Zone Air . 69.4 0.00221 718| 400| -11362 -
Hourly Analysis Program 5.11 Page 8 of 9
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| System Psychrometrics for DOAS VRV North F1
Project Name: St. Polor:aurg

02/08/2021
01:00PM

TABLE 1: SYSTEM DATA

Dvy-cu:J Specific Sensible Latent
Temp| Humidity Airflow| CO2 Level Heat Heat
Location ( (Ib/1b) (Cﬂl)l (m)l (BTU/hr) (BTU/hr)
Ventilation Air Inlet 36.0 0.00221 2165 -24336 0
Ventilation R Outlet 60.3 0.00221 2165 56785 0
Vent - Return Mixing Outlet 60.3 0.00221 2165 0 -

Vent. Cooling Coill Outlet 60.3 0.00221 2165 400 0 0
Vent. Heating Coll Outlet 68.7 0.00221 2165 400 19666 -
Ventilation Fan Outlet 70.0 0.00221 2165 400 3023 -
Cold Supply Duct Outlet 70.0 0.00221 2165 400 0 -
Zone Air . 69.4 0.00221 2165 400 -57436 0
Return Plenum Outlet 69.4 0.00221 2165 400 0

Exhaus! Fan Outlet 70.7 0.00000 2165 400 3095 -

Dedicated Outdoor Air System (DOAS) Sizing Summary for DOAS VRV North F2
Project Name: St m:mg ozém

Air Sptom lnformaﬂon

DOAS VRV North F2
Air Sy Typo VRF

Sizing Calculation Information
Sizing Data Calculated

Cooling Coil Slxlng Data

Total coil load ........ i
Total coil load
Total coil load

coll bld

Coil CFM al Aug 1500
Max coil CFM
Sensible heat ratio e
Water flow @ 10.0 "Frise ... __ NA

Huung Coll SIzlng Data

CoﬂCFMmDqug
Max coil CFM ..
Wll.rMﬂZOO‘dep

MBH
CFM
CFM

Ventilation Fan swngm
Actual max CFM . erenmeemmak o |
Standard CFM 906 CFM
Actual max CFMM® ..o 0,09 CFMAP
Exhaust Fan Sizing Data

.. 10179.0

s

Load occurs at ... Aug 1500
OADB/WB ... .920/77.0
E g DB / WB .82.0/69.3
LSRN DB Y Wit 73.7166.7
Bypass Factor 0.100
Load occurs at Des
Ent. DB/LvgDB ... 60.4/68.7
O OONOK BHIP sissniisssssisiosommisummiisssin ST
Fan motor kW 0.37
Fanstatic ... 1.50
Fan motor BHP

Fan motor kW

Fan static

CFM/person . . 1812

°F
F

F

BHP
kw

inwg
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| Zone Sizing Summary for DOAS VRV North F2 |
Project Name: St. Pelersburg 02/08/2021
: Uni of Arizona 01:02PM

Air System Information

Air System Name Number of zones 5
Equipment Class ...... PROOF A cicicnsiccisisisiiiisssimiiiionss o 10179.0 12
Air System Type Location Tampa, Florida
Sizing Calculation Information
Calculation Months . Jan to Dec Zone CFM Sizing Sum of space airflow rates
Sizing Data Calculated Space CFM Sizing .............. Individual peak space loads
Terminal Unit Sizing Data - Cooling
Total Sens Coll Coil Water Time
Coll Coll Entering Leaving Flow of
Load Load DB/WB DB/WB | @10.0°F Peak Colil Zone
Zone Name (MBH) (MBH) (*F) (*F) (gpm) Load CFMm/M
Zone 1 1074 989 764/644| 587/575 - Jul 1500 1.21
Zone 2 5.7 47| 765/653| 588/57.7 - Jul 1400 0.28
Zone 3 14.0 106| 76.1/65.7| 584/574 - Aug 1400 0.33
Zone 4 13.8 10.5| 76.1/65.7| 585/57.6 - Aug 1400 0.33
Zone 5 14.1 106| 76.1/657| 584/57.4 - Aug 1300 0.33
Terminal Unit Sizing Data - Heating, Fan, Ventilation
Heating Htg Coil
Heating Coil Water Fan OA Vent
Coil EntiLvg Flow Design Fan Fan Design
Load 2] @20.0 °F Airflow Motor Motor Airflow
Zone Name (MBH) CF (gpm) (CFM) (BHP) (kw) (CFM)
Zone 1 669| 69.6/81.7 - 5155 0.381 0.302 344
Zone 2 15| 69.9/756 - 247 0.018 0.015 0
Zone 3 3.7| 69.9/76.1 - 557 0.041 0.033 188
Zone 4 39| 69.9/76.5 - 554 0.041 0.033 187
Zone 5 38| 699/76.3 - 554 0.041 0.033 187
VRF Outdoor Unit Sizing Data
Cooling Cooling Heating
[MBH] [Tons] [MBH]
Peak Coincident Indoor Unit Loads 1528 127 799
E d Piping / Line Losses 0.0 0.0 0.0
Total Required ODU Capacity 152.8 127 79.9

Note: VRF piping / line losses are based on typical loss factors for this class of equipment. Actual line loss varies widely from one product to another.
Therefore, when selecting equipment it is critical to consult manufacturer’s guidance to utilize actual line loss data.

Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (MBH) Cooling Load (MBH) (ft*)
Zone 1 94.5 Jul 1500 68.5 42440
Zone 2 4.5 Jul 1400 1.5 898.0
Zone 3 10.2 Aug 1400 4.1 1687.0
Zone 4 10.2 Aug 1400 4.1 1675.0
Zone 5 10.2 Aug 1400 4.1 1675.0
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Project Name: St. Pelersburg 02/08/2021

System Psychrometrics for DOAS VRV North F2 J
: Uni of Arizona 01:02PM

Air Density x Heat Capacity x Conversion Factor: At sea level = 1.080; At site altitude = 1.080 BTU/{hr-CFM-F)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 4746.6; At sile altitude = 4744.9 BTU/(hr-CFM)
Site Altitude = 10.0 t

TABLE 2: ZONE DATA

Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 uml| Heat Heat
Component Location (F) (Ib/ib) (BTU/Mr (BTU/hr)
Zone 1 ( Heating )
Ventilation Air - - - 344| - - -
Cooling Col Inlet - 69.6 0.00221 5155| 0 - -
Cooling Coil Outlet - 69.6 0.00221 5155| 0 0 0
Healing Coil Inlet - 69.6 0.00221 5155| 0 - -
Heating Coil Outlet - 81.7 0.00221 5155| 0 66915 .
Zone Air - 69.4 0.00221 5155| 400 -68164 -
[Zone 2 (Heating ) |
Ventilation Air - - - | - - -
Cooling Coil Inlet - 69.9 0.00221 247 0 - -
Cooling Coil Outlet - 69.9 0.00221 247 0 0 0
Heating Coil Inlet - 69.9 0.00221 247 0 - -
Heating Coil Outlet - 75.6 0.00221 247 0 1520 -
Zone Air N 69.7 0.00221 247 0 1570 .
Zone 3 ( Heating )
Ventilation Air - - - 188 - - -
Cooling Coil Inlet - 69.9 0.00221 557 0 - -
Cooling Coil Outlet - 69.9 0.00221 557 0 0 0
Heating Coil Inlet - 69.9 0.00221 557 0 - -
Heating Coil Outlet - 76.1 0.00221 557 0 3743 -
Zone Air - 69.6 0.00221 557 400 -3941 -
Zone 4 (Heating )
Ventilation Air - - - 187 - - -
Cooling Coil Inlet -] 69.9 0.00221 554 0 - -
Cooling Coil Outlet - 69.9 0.00221 554 0 0 0
Heating Coil Inlet - 69.9 0.00221 554 0 - -
Heating Coil Outlet - 76.5 0.00221 554 0 3948 -
Zone Air ] 69.6 0.00221 554 400 4134 ]
Zone 5 ( Heating )
Ventilation Air - - - 187 - - -
Cooling Coil Inlet - 69.9 0.00221 554 0 - -
Cooling Coil Outlet - 69.9 0.00221 554 0 0 0
Heating Coil Inlet - 69.9 0.00221 554 0 - -
Heating Coil Outlet -] 76.3 0.00221 554 0 3807 -
Zone Air - 69.6 0.00221 554 400 -3999 -

' Zone Sizing Summary for DOAS VRV North F2
Project Name: St. Polu;t:um 023?/2%2&

Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor

Zone Name / Sensible Sensible Flow Load Area Space
__Space Name Mult. (MBH) Load (CFMm) (MBH) (ft") CFM/
Zone 1

Circulation (N2) 1 271 Jul 1400 1478 241 1523.0 0.97

Bridge(N) 1 67.5 Jul 1600 3677 443 2721.0 1.35.
Zone 2

Restroom F2 1 4.5 Jul 1400 247 15 898.0 0.28
Zone 3

Loft 1 1 10.2| Aug 1400 557 4.1 1687.0 0.33
Zone 4

Loft 2 1 10.2| Aug 1400 554 4.1 1675.0 0.33
Zone 5§

Loft 3 1 10.2|  Aug 1400 554 4.1 1675.0 0.33




Project Name: SL. Pelersburg 02/08/2021
- Uni of Arizona 01:02P

System Psychrometrics for DOAS VRV North F2 J
M

Air Density x Heat Capacity x Conversion Factor: At sea level = 1.080; At site altitude = 1.080 BTU/(hr-CFM-F)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 4746.6, At site altitude = 4744.9 BTU/(hr-CFM)
Site Altitude = 10.0 t

TABLE 2: ZONE DATA

Dry-Bulb Specific Sensible Latent
Temp Humidity ml €02 Level Heat Heat
[Component Location| (F) (Ib/ib) (BTU/hr) (BTU/hr)
Zone 1 ( Cooling )
Ventilation Air - - - 344 - - -
Cooling Coil Inlet - 76.4 0.01017 5155 0 - -
Cooling Coil Outlet - 58.7 0.00983 5155| 0 98927 8457
Heating Coil Inlet - 58.7 0.00983 5155| 0 - -
Heating Coil Outlet - 58.7 0.00983 5155/ 0 0 -
Zone Air - 76.3 0.01001 5155| 994 98394 -
Zone 2 ( Cooling ) |
Ventilation Air - - = o] n . 4
Cooling Coil Inlet - 76.5 0.01083 247 0 - -
Cooling Coil Outlet - 59.0 0.01000 247 0 4675 967
Heating Coll Inlet - 59.0 0.01000 247 0 - -
Heating Coll Outlet - 59.0 0.01000 247 0 0 -
Zone Air - 76.3 0.01083 247 0 4625 -
Zone 3 ( Cooling )
Ventilation Air - - - 188 - - -
Cooling Coil Inlet - 76.1 0.01135 557 0 - -
Cooling Coil Outlet - 59.3 0.01017 557 0 10121 3136
Heating Coll Inlet - 59.3 0.01017 557 0 - -
Heating Coil Outlet - 59.3 0.01017 557 0 0 -
Zone Air - 76.4 0.01086 557 1038 10286 -
Zone 4 ( Cooling )
Ventilation Air - - - 187 - - -
Cooling Coil Inlet - 76.1 0.01134 554 0 - -
Cooling Coil Outlet - 59.2 0.01015 554 0 10103 3138
Heating Coil Inlet - 59.2 0.01015 554, 0 - -
Heating Coil Outlet - 59.2 0.01015 554 0 0 -
Zone Air = 76.4 0.01083 554 1041 10265 .
Zone 5 ( Cooling )
Ventilation Air - - - 187 - - -
Cooling Coil Inlet - 76.1 0.01133 554 0 - -
Cooling Coil Outlet - 59.2 0.01014 554 0 10122 3147
Heating Coil Inlet - 59.2 0.01014 554 0 - -
Heating Coil Outlet -] 59.2 0.01014 554 0 0 -
Zone Air - 76.4 0.01082 554 1041 10288 -
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Air System Design Load Summary for DOAS VRV North F2
bpspparhencys: oy

DESIGN COOLING | DESIGN HEATING
COOLING DATA AT Jul 1500 HEATING DATA AT DES HTG
COOLING OADB /WB 92.0 °F / 77.0 °F HEATING OADB/WB 36.0 °F/30.3 °F
Sensible Latent| Sensible Latent
ZONE LOADS Details (BTU/hr) (BTU/r) Details (BTU/hr) (BTU/Mr)
Window & Skylight Solar Loads 3740 ft* 43359 - 3740 1 B .
Wall Transmission 2242 ¢ 759 - 2242 ¢ 2541 -
Roof Transmission 12900 ft* 32730 - 12900 ft* 16250 -
Window Transmission 3740 1t* 26765 - 3740 1* 63580 -
Skylight T issi on 0 - on 0 -
Door Loads of? 0 - of 0 -
Floor Transmission 272118 0 272112 0 -
Partitions 0 ft* 0 - oft* o .
Ceiling on 0 - o o| -
Overhead Lighting 5090 W 15588 - 0 o| -
Task Lighting ow 0 - 0 o/ .
Electric Equip ow 0! - 0 o| -
People 50 9546 11000 0 o| 0
Infiltration - 0 0 - o/ 0
Miscellaneous - 0 0 - ol 0
Safety Factor 0% / 0% 0 0 0% o] 0
>> Total Zone Loads B 128747 11000 B 82371 0
Zone Conditioning - 133858 11000 s 81807 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 906 CFM 1296 - 906 CFM -1296 -
Ventilation Load 906 CFM| 4206 7811 906 CFM| 10230
Ventilation Fan Load 906 CFM 1265 - 906 CFM| -1265 -
Space Fan Coil Fans - 1415 - - -1415 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 142040 18811 - 88061 0
Cooling Coil - 8083 0 4 0 0
Heating Coil - 0 - B 8128 -
T Unit Cooling - 133948 18845 - of 0
Terminal Unit Heating - 0 - - 79933| -
>> Total Conditioning - 142030 18845 B 88061/ 0
Key: Positive values are clg loads Positive values are htg loads
Negative values are htg loads Negative values are clg loads
|w_ww_ Zone Sizing Summary for DOAS VRV South F1 J
Project Name: St. Petersburg 02/08/2021
: Uni of Arizona 01:03PM
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Mult. | (MBH) Load (CFM) (MBH) (ft?) CFMIft*
Zone 1
Hi-Bay Fab 1 355 Aug 1700 1932 4.1 2942.0 0.66
Secure Storage 1 1.6|  Aug 1700 104 0.8 611.0 0.17
Restroom (Fab) 1 0.8/ Jan 1700 43 0.0 210.0 0.21
Zone 2
Electrical 1 0.6/ Jan 1700 33 0.0 239.0 0.14
Zone 3
Clean Fab 1 147 Jul 1500 801 8.1 1637.0 0.49
Zone 4
Circulation (S1) 1 280  Jun 1600 1526 217 4020.0 0.38
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Zone Sizing Summary for DOAS VRV South F1 |
Project Name: St. Petersburg 02/08/2021
Prepared by: University of Arizona 01:03PM

Air System Information

Air System Name DOAS VRV South F1 Number of zones 4
Equipment Class TERM Floor Area 9659.0 fi*
Air System Type VRF Location Tampa, Florida

Sizing Calculation Information
Calculation MONEhS ... Jan to Dec Zone CFM Sizing ....
Sizing Data Calculated Space CFM Sizing .

Terminal Unit Sizing Data - Cooling

Total Sens Coil Coil Water Time

Coll Coil Entering Leaving Flow of

Load Load DB/WB DB/WB | @10.0°F Peak Coil Zone
Zone Name (MBH) (MBH) (°F) (°F) (gpm) Load CFM/fe*
Zone 1 73.5 336| 744/70.0) 595/59.2 - Nov 0900 0.55
Zone 2 0.8 06| 766/655| 588/57.7 - Mar 1700 0.14
Zone 3 217 153| 75.8/66.1| 58.1/57.2 - Jun 0800 0.49
Zone 4 35.6 299| 76.3/64.8| 58.1/57.0 - Jun 1600 0.38

Terminal Unit Sizing Data - Heating, Fan, Ventilation

Heating Htg Coil
Heating Coil Water Fan OA Vent
Coil EntiLvg Flow Design Fan Fan Design
Load DB @20.0 °F Airflow Motor Motor Airflow
Zone Name (MBH) CF) (gpm) (CFM) (BHP) (kW) (CFM)
Zone 1 53| 702/725 - 2079 0.154 0.122 2079
Zone 2 0.0 0.0/0.0 0.00 33 0.002 0.002 0
Zone 3 7.2| 699/78.2 - 801 0.059 0.047 468
Zone 4 206/ 69.6/82.1 - 1526 0.113 0.089 315|
VRF Outdoor Unit Sizing Data
Cooling Cooling Heating
[MBH] [Tons] [MBH]
Peak Coincident Indoor Unit Loads 116.5 9.7 33.0
Estimated Piping / Line Losses 0.0 0.0 0.0
Total Required ODU Capacity 116.5 9.7 33.0

Note: VRF piping / line losses are based on typical loss factors for this class of equipment. Actual line loss varies widely from one product to another.
Therefore, when selecting equipment it is critical to consult manufacturer's guidance (o utilize actual line loss data.

Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (MBH) Cooling Load (MBH) (ft?)
Zone 1 37.8 Aug 1700 5.0 3763.0
Zone 2 0.6 Jan 1700 0.0 239.0
Zone 3 147 Jul 1500 8.1 1637.0
Zone 4 28.0 Jun 1600 21.7 4020.0
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‘ Dedicated Outdoor Air System (DOAS) Sizing Summary for DOAS VRV South F1
Project Name: St. Petersburg
ed by: University of Arizona

02/08/2021
01:03PM
Air System Information
Air System Name DOAS VRV South F1 Number of zones 4
Equip t Class TERM Floor Area 9659.0 ft*
Air System Type VRF Location Tampa, Florida
Sizing Calculation Information
Calculation Months ..............ccoooomverovrcrcrricnens Jan to Dec Zone CFM Sizing .... ... Sum of space airflow rates
Sizing Data Calculated Space CFM Sizing .. - Individual peak space loads
Cooling Coil Sizing Data
RO SO OB o e e e e 2.1 Tons Load occurs at Jul 1500
Total coil load 25.7 MBH OADB/WB 920/77.0 °F
Total coil load 1337.9 CFM/Ton Entering DB / WB 82.0/69.0 °F
Sensible coil load 25.7 MBH Leaving DB/ WB 73.7/66.4 °F
Coil CFM at Jul 1500 2863 CFM Bypass Factor 0.100
Sensible heat ratio 1.000
Water flow @ 10.0 °F iS@ ..........ccccomrmommrcsceccecscsccsnns N/A
Heating Coil Sizing Data
Max coil load 251 MBH Load occurs at Des Htg
Coil CFM at Des Htg 2863 CFM Ent. DB/ Lvg DB 60.6/68.7 °F
Max coil CFM 2863 CFM
Water flow @ 20.0 "Fdrop ... N/A
Ventilation Fan Sizing Data
Actual max CFM 2863 CFM Fan motor BHP 1.48 BHP
Standard CFM 2862 CFM Fan motor kW 117 kW
Actual max CFM/t* 0.30 CFM/ft? Fan static 1.50 inwg
Exhaust Fan Sizing Data
Actual max CFM 2863 CFM Fan motor BHP 1.51 BHP
Standard CFM 2862 CFM Fan motor kW ... 1.20 kW
Actual max CFW/ft? 0.30 CFMm/ft? Fan static 1.50 inwg
Outdoor Ventilation Air Data
Design airflow CFM 2863 CFM CFM/person .... 110.12 CFM/person
CFM/t? 0.30 CFMW/ft
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l Air System Design Load Summary for DOAS VRV South F1
Project Name: St. Petersburg
ared by: Uni ity of Arizona

02/08/2021
01:03PM

DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 1600 HEATING DATA AT DES HTG
COOLING OADB/WB 90.6 °F / 76.9 °F HEATING OADB/WB 36.0 °F/30.3 °F

Sensible Latent Sensible Latent
ZONE LOADS Details (BTU/hr) (BTU/hr) Details (BTU/hr) (BTU/hr)
Window & Skylight Solar Loads 1513 ft* 15982 - 1513 ft* - -
Wall Transmission 4086 ft* 1704 - 4086 ft* 4633 -
Roof Transmission 0 ft* 0 - 0 ft* 0 -
Window Transmission 1513 ft* 9973 1513 ft? 25721 -
Skylight Transmission 0 ftz 0 - 0f2 0 -
Door Loads 41t 18 - 41t 48 -
Floor Transmission 9659 ft* 0 - 9659 ft* 4407 -
Partitions 0 ft* 0 - 0 ft* 0 -
Ceiling 0 ft? 0 - 0ft? 0 -
Overhead Lighting 4830 W 14902 - 0 0 -
Task Lighting ow 0 - 0 0 -
Electric Equipment 10463 W 32958 - 0 0 -
|People 26 5083 5825 0 0 0
|Infiltration - 0 0 - 0 0
|Miscellaneous - 0 0 - 0 0
Safety Factor 0% / 0% 0 0 0% 0 0
>> Total Zone Loads - 80620 5825 - 34808 0
Zone Conditioning - 86652 5825 - 34479 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 2863 CFM 4093 - 2863 CFM -4093 -
Ventilation Load 2863 CFM 11939 27127 2863 CFM 32574 0
Ventilation Fan Load 2863 CFM 3998 - 2863 CFM -3998 -
Space Fan Coil Fans - 888 - - -888 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 107571 32952 - 58073 0
Cooling Coil - 24203 0 - 0 0
Heating Coil - 0 - - 25088 -
Terminal Unit Cooling - 83412 33059 - -7 0
Terminal Unit Heating - 0 - - 33044 -
>> Total Conditioning - 107615 33059 - 58125 0
Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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' System Psychrometrics for DOAS VRV South F1 '
|prq.a Name: St. Petersburg 02/08/2021
: Un of Arizona 01:03PM

[ June DESIGN COOLING DAY, 1600 ]
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°F) (Ib/ib) (CFM) (ppm) (BTU/Nr) (BTU/hr)
Ventilation Air Inlet 90.6 0.01678 2863 400 11939 27127
Ventilation Reclaim Outlet 81.5 0.01214 2863 400 27859 62968
Vent - Return Mixing Outlet 81.5 0.01214 2863 0 - -
Vent. Cooling Coil Outlet 73.7 0.01214 2863 400 24203 0
Vent. Heating Coil Outlet 73.7 0.01214 2863 400 0 -
Ventilation Fan Outlet 75.0 0.01214 2863 400 3998 -
Cold Supply Duct Outlet 75.0 0.01214 2863 400 0 -
Zone Air - 76.3 0.01014 2863 508 86652 5825
Return Plenum Outlet 76.3 0.01014 2863 508 0 -
|Exhaust Fan Outlet 777 0.00000 2863 508 4093 -
Air Density x Heat Capacity x Conversion Factor: Al sea level = 1.080; At site altitude = 1.080 BTU/(hr-CFM-F)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 4746.6; At site altitude = 4744.9 BTU/(hr-CFM)
Site Altitude = 10.0 ft
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
(Component Location (°F) (Ib/ib) (CEM) (ppm) (BTU/hr) (BTU/hr),
Zone 1 ( Cooling )
Ventilation Air - - - 2079 - - -
Cooling Coil Inlet - 75.2 0.01214 2079 0 - -
Cooling Coil Outlet - 58.2 0.00991 2079 0 38060 22033
Heating Coll Inlet - 58.2 0.00991 2079 0 - -
Heating Coil Outlet - 58.2 0.00991 2079 0 0 -
Zone Air - 76.3 0.01014 2079 488 40541 -
Zone 2 ( Cooling )
Ventilation Air - - - 0 - - -
Cooling Coil Inlet - 76.6 0.01084 33 0 - -
Cooling Coil Outlet - 58.8 0.00994 33 0 636 143
Heating Coil Inlet - 58.8 0.00994 33 0 - -
Heating Coil Outlet - 58.8 0.00994 33 0 0 -
Zone Air - 76.4 0.01085 33 0 630 -
Zone 3 (Cooling )
Ventilation Air - - - 468 - - -
Cooling Coil Inlet - 75.8 0.01135 801 0 - -
Cooling Coil Outlet - 58.7 0.00997 801 0 14810 5236
Heating Coil Inlet - 58.7 0.00997 801 0 - -
Heating Coil Outlet - 58.7 0.00997 801 0 0 -
Zone Air - 76.5 0.01023 801 605 15419 -
Zone 4 (Cooling )
Ventilation Air - - - 315 - - -
Cooling Coil Inlet - 76.3 0.01044 1526 0 - -
Cooling Coil Outlet - 58.1 0.00966 1526 0 29906 5648
Heating Coil Inlet - 58.1 0.00966 1526 0 - -
Heating Coil Outlet - 58.1 0.00966 1526 0 0 -
Zone Air - 76.4 0.00999 1526 489 30063 -
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Project Name: St. Petersburg
ed

System Psychrometrics for DOAS VRV South F1

02/08/2021
01:03PM

: Uni ity of Arizona
[ WINTER DESIGN HEATING ]
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat'
Component Location (°F) (Ib/Ib) (CFM) (ppm) (BTU/hr) (BTU/hr)
Ventilation Air Inlet 36.0 0.00221 2863 400 -32574 0
Ventilation Reclaim Outlet 60.6 0.00221 2863 400 -76006 0
Vent - Return Mixing Outlet 60.6 0.00221 2863 0 - -
Vent. Cooling Coil Outlet 60.6 0.00221 2863 400 0 0
Vent. Heating Coil Outlet 68.7 0.00221 2863 400 25088 -
Ventilation Fan Outlet 70.0 0.00221 2863 400 3998 -
Cold Supply Duct Outlet 70.0 0.00221 2863 400 0 -
Zone Air - 69.8 0.00221 2863 400 -34479 0
Return Plenum Outlet 69.8 0.00221 2863 400 0 -
Exhaust Fan Outlet 711 0.00000 2863 400 4093 -
Air Density x Heat Capacity x Conversion Factor: Al sea level = 1.080; At site altitude = 1.080 BTU/(hr-CFM-F)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 4746.6; At site altitude = 4744.9 BTU/(hr-CFM)
Site Altitude = 10.0 ft
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat'
Component Location (F) (1b/ib) (CFM)| _ (ppm)|  (BTUMr)|  (BTU/)
Zone 1 ( Heating )
Ventilation Air - - - 2079 - - -
Cooling Coil Inlet - 70.2 0.00221 2079 0 - -
Cooling Coil Outlet - 70.2 0.00221 2079 0 0 0
Heating Coil Inlet - 70.2 0.00221 2079 0 - -
Heating Coil Outlet - 72.5 0.00221 2079 0 5297 -
Zone Air - 70.0 0.00221 2079 400 -5711 -
Zone 2 ( Deadband )
Ventilation Air - - - 0 - - -
Cooling Coil Inlet - 70.2 0.00221 33 0 - -
Cooling Coil Outlet - 70.0 0.00221 33 0 7 0
Heating Coil Inlet - 70.0 0.00221 33 0 - -
Heating Coil Outlet - 70.0 0.00221 33 0 0 -
Zone Air - 70.0 0.00221 33 0 0 -
Zone 3 ( Heating )
Ventilation Air - - - 468 - - -
Cooling Coil Inlet - 69.9 0.00221 801 0 - -
Cooling Coil Outlet - 69.9 0.00221 801 0 0 0
Heating Coil Inlet - 69.9 0.00221 801 0 - -
Heating Coil Outlet - 78.2 0.00221 801 0 7150 -
Zone Air - 69.4 0.00221 801 400 -7622 -
Zone 4 ( Heating )
Ventilation Air - - - 315 - - -
Cooling Coil Inlet - 69.6 0.00221 1526 0 - -
Cooling Coil Outlet - 69.6 0.00221 1526 0 0 0
Heating Coil Inlet - 69.6 0.00221 1526 0 - -
Heating Coil Outlet - 82.1 0.00221 1526 0 20597 -
Zone Air - 69.3 0.00221 1526 400 -21145 -
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Dedicated Outdoor Air System (DOAS) Sizing Summary for DOAS VRV South F2

Project Name: St. Petersburg
P ed by: University of Arizona

02/08/202
01:03PM

Air System Information
Air System Name .. DOAS VRV South F2
Equipment Class ... TERM
Air System Type VRF
Sizing Calculation Information
RGN MORIIY.....cccinmmimmismsosdt Jan to Dec
Sizing Data Calculated
Cooling Coil Sizing Data
Total coil load .. 0.8
Total coil load 9.6
Total coil load 1335.0
o o 5 (S| |
Coil CFM at Aug 1500 1073
| i (s | R U D e SO ORI PO IRATIeL | ) ¢
Sensible heat ratio 1.000
Water flow @ 10.0 °F fiS€ ........c..cccooemevcovccrmanrrnssscsiins N/A
Heating Coil Sizing Data
Max coil load 9.8
Coil CFM at Des Htg 1073
Max coil CFM .......... e @ 1073
Water flow @ 20.0 °F drop ...............

Ventilation Fan Sizing Data

Actual max CFM 1073

Standard CFM 1072

Actual max CFM/ft? 0.10
Exhaust Fan Sizing Data

Actual max CFM 1073

Standard CFM 1072

Actual max CFM/ft? 0.10

Outdoor Ventilation Air Data
Design airflow CFM 1073
CFMAt? 0.10

Tons
MBH
CFM/Ton
MBH

CFM

MBH
CFM
CFM

CFM
CFM
CFMW/fE?

CFM
CFM
CFW/i?

CFM
CFMAE

Number of zones 5
PIOOFAPOB i s s 10864.0
Location Tampa, Florida
Zone CFM Sizing ... ... Sum of space airflow rates
Space CFM Sizing . . Individual peak space loads
Load occurs at Aug 1500
OADB/WB 92.0/77.0
Entering DB / WB 82.0/69.0
Leaving DB / WB 73.7/66.4
Bypass Factor 0.100
Load occurs at Des Htg
Ent. DB/ Lvg DB 60.2/68.7
Fan motor BHP 0.55
Fan motor kW 0.44
Fan static 1.50
Fan motor BHP 0.57
Fan motor kW 0.45
Fan static 1.50
CFM/person 19.50

ft?

°F
°F
°F

°F

BHP
kw
inwg

BHP

inwg

CFM/person
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