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Sunblock District Energy Loop System.
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Airtightness

Retrofit existing air handlers

Envelope

Ventilation system
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Thermal distribution




Engineering

| AEROBARRIER.

Breakthrough Envelope Scaling Tochnology

T |

1. Before Application 2. First clear the room of furniture and be sure
to cover all apetures that are not being caulked

such as windows and powerpoints. | |

AeroBarrier works best if applied to areas of 10,000 sqft
at a time. This means that Myers Ganoung will require Zone 1=4,338 sqft

11 applications across the zones displayed below. ey
| m E ;
/| !

Zone 2
=7,654 sqft
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Py =4338sqft Zone 5=6,209sqft | | J
P i d humidify the buildi ith
bt:::z:::andutr;:r:fsyet :p ::e Ir::;;:‘Ies aand 4. The caulking agent will change phases from ) Zone 3 =9,627 sqft
: f liquid to solid when it comes into contact with )
the AEROBARRIER caulki tintoth — o
:ﬁr:oyr a:proximatleytw::\uou:':g agentinto the exterior envionment at the point of leakage. J ] - Zone4 = 8,69—2 sqft L l _‘J [’
i The Product s capable of sealing holes up to 5/8” l Zone 11 3 2 L3 = J
in diameter. ) = 0830 sqft
[_'__Ij:] Ld =Y 1=}
= S __ZonelQ o I
o =8183 Zone 6 = 8,962 sqft =
. = gsqjsqﬂ = 259 Zone 7 =9,339 sqft
L] 1] I3 ]_
LR ! =
y g : s
—
S.Depressurize the zone and allow 20 minutes 6.'.I11e I?EMOVe appeture coverings vacuum
for the remainder of the airborne AEROBARRI- interior
ER to settle before entering. surfaces.
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7 .The area is now tighly airsealed and safe for

Airtightness
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Supply ducting
—— Exhaust ducting
— Exhaust Vent

—p Air Handling Vent
@ Ventacity VS3000 RT ERV

Ventilation system “ £



Wall Section

Existing Brick 4"
CMU 8"
Waffle membrane 7"

Wb T
Air barrier:

Existing oil based paint on
CMU 6" + Aerobarrier — Air Control Layer
Mineral wool 2"

Zola Thermoplus Clad Fixed = Vapor Control Layer

high performance windows e Water Control Layer
Metal Flashing tray
Grout bed Thermal Control Layer
Metal window mounting clips”
CLT35" =
New Sheathing 6" NESCRy
SIGA Majrex Membrane —_—
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Whole Wall R-Value = 20 ( N
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Innovation
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Innovation

PLAYGROUND
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Day time

Radiates heat to ambient air from roof top

R22ERILMELE

System Operation



Innovation

Myers Ganoung Radiative Cooling System Capacity

1 Fundamental Thermodynamic Principle

1lb of Water changing 1 degree Fahrenheit = 1 Btu of Energy

2 Cross-sectional area of PV array

(Base x Height) / 2 = Area
(6.297'x.992) / 2 = 2.895sqft

3 Length of Panels

1300 Panels (6.417" per panel) / 2 per unit = 4,171.05 linear feet

4 Total array volume

Cross-sectional area x length = volume
2.895sqft x 4,171.05ft = 12,075.19ft"3

5 Mass(lbs) of Water

1ft"3 of water = 62.43lbs
12075.19ft"3 x 62.43lbs = 753,854.05lbs

6  Thermal Capacity of system assuming 10 degree Fahrenheit temperature change.

Mass of water(lbs) x change in temperature(Fahrenheit) = cooling energy created(btu)
753,854.05lbs x 10F = 7,538.54kbtu

2000



Innovation

Water Tank Section

Depth Guage Pulley
Pipe to PV basins

Insulation

Float

Level gauge

Pump

Water Tank Perspective
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Exterior Condition



Architecture

PROPOSED CHANGE:

)

This area will become a gym as well as per-
manent classrooms, family resources, child
care, and a clothing bank.

Gym + Classrooms

This area will receive higher performance
windows and planters to cover the exposed
slab edge and reduce thermal bridging.

Windows + Planters
,—

B

These areas will collect rainwater, some of
which will be used to grow plants for shad-
ing.

12

Program:

1. Mechanical room

2. Restroom

3. Gym/recreation area
4, Music room

5. Art room

6. Library

7. Home economics

8. Kitchen/service area
9. Classroom

10. Office/administration area
11. Cafeteria

12. Clothing Bank

13. Child care

14, Quiet Room

n
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NEW ADDITION
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Comfort & Environmental Quality

Sefaira Energy Profile Sefaira Natural Light Analysis

Total Floor Area 152,367 « b
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Comfort & Environmental Quality

Harvard School of Public Health study
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Interior Render



Comfort & Environmental Quality

EXISTING EXPOSED SLAB
CREATING THERMAL BRIDGE

Planters



Energy Performance

NIGHTTIME RADIATIVE COOLING WITH WATER
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Energy Performance
Cooling & Heating Loads

Total - r
Capacity
500,000 kwh existing - 471,269 kWh added = 971,269 kWh/yr
0 5 10 15 20 25
Btu/hrft2
PHIUS+ 2018 , )
. R . - mCoolingLoad  m Heating Load
Space Conditioning Criteria Calculator v2
| CALCULATOR
| IMPERIAL (IP) Site Energy Use Intensity Cooling & Heating Demand
STATE / PROVINCE ARIZONA v
retrofit
CITY TUCSON INTERNATIONAL AF ¥ - h
Site Energy
Envelope Area (ft?) / iCFA (ft?) 3.61 or enter here 361
iCFA (ft?) / person 95 or enter here
0 10 20 30 40 50 60 70 B0 50 0 5 10 15 20 15 30 35 40
kBtu/ft2yr kBtu/ft2yr
mCooling Demand  m Heating Demand

|

*Calculator method is used for official certification targets.
mretrofit w basecase

Space Conditioning Criteria
2.7 KBTU/fyr

Annual Heating Demand

Annual Cocling Demand 256 kBTU/fteyr
Peak Heating Load 4.4 BTUIftthr
BTUIft*hr

Energy Performance



Operations

Operational Schedule For Renewable Energy Generation

New addition building:
Basketball

Children Care

Clothing bank
Donation Center
Classroom

L T L TEN

Outdoor space:
Playground
Garden
Sports
TUCSON UNIFIED

SCHOOL BIRTRICY

oy ; . Access to the Street
Community Use > > -~ Community use area

New addition building:
Weekend events
Workshop

Job fair

Qurdoor space:
Playground

Dog Park
Weekend Festival
Farmer’s Market
Sports

School Use(]ig




Resilience

Wooden Superstructure’s
Carbon Sequestration

-39,737.87 cubic feet of Douglas Fir.
- Carbon Content Per 1000kg = 519kg
- Carbon Volume = 3.8%

- 308 Ton of Carbon Sequestered.

Refrigerant has 4000 times
the global warming potential

of Carbon dioxide.
Equivalent to Carbon dioxide

emissions from:
a

52 homes' electricity use for 1year. 35 homes' energy use

Equivalent to Carbon Sequestered by:

-l

402 Acres of UsS. forest land over a year 5,093 tree seedlings

2058



Resilience

POWER OUTAGE DISASTER EVENT

TEMPERATURE (F)
TEMPERATURE OF EXTERIOR AIR

110

. EXISTING BUILDING

90

RETROFIT AND NEW BUILDING

85 Livable temperature limit

80

BUILDING WITH CONSTANT SUPPLY
SUPPLY OUTAGE POINT

o 1 2 3 L 5 6 7

DATE: JULY (1-7)

TIME AFTER OUTAGE IN TUCSON SUMMER

Disaster Resilience



Financial Feasibility

Cost Breakdown

Household Income

Wof tems  Material Costfunit  Material Cost Total Labor cost/unit Lsbor otal Total Cost  Project S
Process 52205
Site work
Permits

0,000
o
pact fees. a
contractor fees 180,000

$200

Solar Panels
‘Water Storage Tank

Aerobarrier Insulation
Rockwool Insulation
Foam Board Insulation on roof
Super Structure
Clerestory install

st
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BEEREE e EENE

wlgl,

g

interior CLT finish
Performance windows
Doors for addition

8
]

ERV
ir Handling Units for addition
DuctWork

HOUSEHOLD INCOME DISTRIBUTION

o

Saving, 15% Utilities, 10%

Food, 25%

] G

Housing, 35%
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Cost Breakdown
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Conclusion: SunBlock
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Conclusion: Engineering
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Conclusion: Innovation

Day time
Radiates heat to ambient air from roof top
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: Architecture

Conclusion

REPLICABILITY

RENEWABLE

ENERGY

SUSTAINABILITY

GREEN BUILDING
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Conclusion: Comfort & Environmental Quality




Conclusion: Energy Performance

SYSTEMS DIAGRAM

NIGHTTIME RADIATIVE COOLING WITH WATER

! SOLAR PANELS

BACKUP CHILLER

ELECTRICITY
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Conclusion: Operations

School Use

Community Use

New addition building:
Basketball

Children Care
Clothing bank
Donation Center
Classroom

Outdoor space:
Playground
Garden

Sports

- Access to the Street
-Community use area

New addition building:
Weekend events
Workshop

Job fair

Ourdoor space:
Playground

Dog Park
Weekend Festival
Farmer’s Market

Sports




Conclusion: Financial Feasibility

HOUSEHOLD INCOME DISTRIBUTION

Saving, 15% Utilities, 10%

Food, 25%

Transport, 15%

Housing, 35%










