EASTSIDE EARLY COLLEGE AND INTERNATIONAL HIGH SCHOOLS
AT ORIGINAL ANDERSON CAMPUS

DepartmentHead Review—January 17,2019
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PROJECT OVERVIEW
SUMMARY Project Budget:

$80.7M Total Project Budget

$63.2M Construction Budget
ProjectSchedule:

Design

Construction Documents: May 24, 2019

Construction
Abatement/Selective Demo Start: Fall 2018

Substantial Completion of Construction: June 2021
Project Delivery Method:
Construction Manager at Risk (CMAR)
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PROJECT OVERVIEW
TEAM

PERKINS+WILL

Campus Architectural Team:

Miguel Garcia, Principal of Eastside Memorial ECHS
Leticia Vega, Principal at International HS

Yesica Diaz, EMHS ECHS Coordinator

Eric Ramos, Martin Middle School Faculty

Megan Buchanan, Eastside Memorial ECHS Faculty and Parent
Sanford Jeames, Eastside Memorial ECHS Faculty

Sean Storrud, International HS Faculty

Donna Drake, Eastside Memorial ECHS Campus Partner
Ofelia Zapata, PTSA President and Grandmother

Emily Sawyer, Vertical Team Parent

Michael Barron, Parent and Johnston Alumna

Vincent Tovar, Vertical Team Parent

Barbara Spears Corbett, Original L.C. Anderson HS Alumna
Linda Moore, Original L.C. Anderson HS Alumna

Pamela McCullough, Original L.C. Anderson HS Alumna

perkinswill.com
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PROJECT OVERVIEW
TEAM

PERKINS+WILL

Design + Construction Team:

Architect- Perkins+Will

Civil Engineer- Civilitude

Landscape Architect- Coleman & Associates
Structural Engineer- [ES

MEP Engineer- Jose I. Guerra

Technology- True North

Food Service- Worrell Design Group

Construction Manager- Cadence McShane

perkinswill.com
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COMMUNITY WORKSHOP STUDENT WORKSHOP FACULTY WORKSHOP

DEPARTMENT MEETINGS

STAKEHOLDERTOURS STUDENTTOURS BRAND + HISTORY WORKSHOP

B O e e

PERKINS+WILL


https://perkinswill.com

PROCESS TO DATE

Engagements

4 Community Visioning Workshops
5 Community Presentations

2 StudentWorkshops

2 Faculty Programming Meetings
2 AISD Departmental Reviews

3 School Tours with Stakeholders

1 Student School Tour

12 Historic Preservation Meetings
10 CAT Meetings

3 Faculty Workshops

2 City of Austin Commission Presentations


https://perkinswill.com

<

PLANNING CRITERIA



N e s s A I

PERKINS+WILL perkinswill.com


https://perkinswill.com

N e s s A I

PERKINS+WILL perkinswill.com 10


https://perkinswill.com

MAINTAINING PORTIONS OF
THE HISTORIC STRUCTURE
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MAINTAINING PORTIONS OF
THE HISTORIC STRUCTURE
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EASTSIDE MEMORIAL ECHS AND INTERNATIONAL HIGH SCHOOL
AT THE SITE OF THE ORIGINAL L.C. ANDERSON HIGH SCHOOL

DOWNTOWN AUSTIN
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EARLY ENERGY
ANALYSIS
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EASTSIDE HIGH SCHOOL

EARLY STAGE ENERGY MODELS FOR CLASSROOMS

COMPARATIVE SITEENERGY FOR CLASSROOM IN .
KBTU/FT2/YEAR .
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BASELINE PROPOSED PROPOSED OVHG PROPOSED FINS PROPOSED+
ONLY ONLY

PERKINS+WILL

Proposed Design Assumptions

[ECC 2015 (Energy Code)
ASHRAE 90.1-2013 (Energy Code)
Climate Zone 2A

» ASHRAE Standard 169-2013
Architecture 2030 Zero Tool
Climate Specific Site Energy 66
kBtu/sf*year Benchmark
Roof Overhangs N,E,S,W
Vertical Shading Devices N,E,SW
High-performance Cool Roof,
Exterior Walls and Glazing
Performance
LED Interior Lighting
Variable Air Volume with Water
Distribution for Heating and
Cooling with Room Temperature
Control

21



EASTSIDE HIGH SCHOOL
EARLY STAGE ENERGY MODELS FOR CLASSROOMS

ANNUAL ENERGY END USE COMPARISON Baseline Performance Assumptions

» Baseline Model

6000 » Average of 4 simulations

5000 — — — = from 0, 90, 180, and 270
_ = — = = — degrees without
= 4000 = = — — overhangs, and vertical
= == shading devices, LED
= 3000 interior lighting, standard
g roof and wall insulation
= 2000 = and insulated glazing
&5 units.

1000 » The window to wall ratio

= | | _— for the baseline model
0 == == — uses 22%

Baseline Proposed Proposed Ovhg Only Proposed Fins Only Proposed+
= Heating Energy = Cooling Energy = Lighting Energy Equipment Energy = Fan Energy =Pump Energy = DHW

FERKINZ+WILL 28



EASTSIDE HIGH SCHOOL
EARLY STAGE ENERGY MODELS FOR CLASSROOMS

ANNUAL HEATING ENERGY USE COMPARISON e ropoced desa v bt

20 insulated glazing units with lower
I SHGC for East, South, West

orientations. The design criteria uses
n Feb Mar A Nov Dec

higher insulated steel-framed walls
Ja
M Baseline ™ Proposed Proposed Ovhg Only Proposed Fins Only ~ ™ Proposed+

—_
o

and deeper overhangs on the south
and east orientations.

kWh/m2/year

o
o

pr May Jun Jul Aug Sep Oct
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EASTSIDE HIGH SCHOOL
EARLY STAGE ENERGY MODELS FOR CLASSROOMS

12

10

kWh/m2/year

o

ANNUAL COOLING ENERGY USE COMPARISON

m Baseline ™ Proposed ™ Proposed Ovhg Only Proposed Fins Only ~ ™ Proposed+

PERKINS+WILL

Dec

The proposed design uses better
insulated glazing units with lower
SHGC for East, South, West
orientations. The design criteria uses
higher insulated steel-framed walls
and deeper overhangs on the south
and east orientations.
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EASTSIDE HIGH SCHOOL
EARLY STAGE ENERGY MODELS FOR CLASSROOMS
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Typical Scheme

=Jan = Feb EMar =Apr = May EJun

Jul

COOLINGENERGY AND NATURALVENTILATION
COMPARISON
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With Natural Ventilation

Aug = Sep = Oct = Nov = Dec

There is a 20% improvement in
lowering cooling energy demand
passive design strategies such as
natural ventilation with automatic
building energy management control
of single-sided ventilation flaps, cross
ventilation flaps, and wall and roof
stack ventilation flaps.
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EASTSIDE HIGH SCHOOL
EARLY STAGE ENERGY COST SAVINGS FOR CLASSROOMS

The simple life cycle cost analysis considering the savings from the energy cost between four schemes uses up to
a b0-year utility price escalation without consideration for the mechanical system and its maintenance or
replacement or the operating and maintenance annual costs or the first costs for the project.

Energy Cost Savings Comparnson
Proposed

Baseline

Cost of Borrowing Money

Life Cycle Cost Comparison
Proposed

Proposed with Overhangs Only
Cost of Borrowing Money

Life Cycle Cost Comparison
Proposed +

Baseline

Cost of Borrowing Money

Utility Cost §
88,769
93,764

8%

Utility Cost §
88,769
90,293

8%

Utility Cost §
82,574
93,764

8%

Annual Energy Cost Savings
4,995

Annual Energy Cost Savings
1,524

Annual Energy Cost Savings
(11,191)

Payback Years
None; 32 Years

Payback Years
None more than 50 years

Payback Years
Yes, 18 year

When we look at the utility savings for the
baseline, proposed design, proposed
design with overhangs only, and then a
version of the proposed with better
performance (proposed+) the following
combination of monthly costs from electric
and gas demand from the classroom
building area for the three levels shows the
following annual utility cost per area:

+ baseline: $1.30/sf

» proposed: $1.23/sf

« proposed with overhangs only: $1.25/sf
« proposed+: $1.14/sf



EASTSIDE HIGH SCHOOL
RECOMMENDATIONS

Next steps

The project will use computational
design models and sensitivity analysis
for more precision for determination of
overhangs depth per orientation and
the impact on cooling energy and
daylighting for best range.



ENVELOPE
PARAMETRIC
ANALYSIS
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EASTSIDE HIGH SCHOOL DESIGN SPACE
INTRODUCTION

The objective of this study is to Maximize Daylighting withinthe comfortable range and Minimize Site Energy.
For this purpose, this study defines a Design Space of 8,100,000,000 possible combinations of overhangs and
vertical Fins. The parameters to explore include Overhangs’ depth and Fins’ position, spacing and rotation per
orientation. To study the impact of these inputs, 64 samples that statistically represent the diversity of the
design space have been analyzed.

This initial study assigns constant values for the building envelope to isolate the impact of the overhangs and

fins. The results show:

e The llluminance scores the 64 samples within, above and below the range (300 — 3000 lux) based on the
average of the four worst case scenarios recommended by LEED v4 (March and September 21stat 9:AM
and 3 PM).

* The Site Energy reduction

e Thelevel of impact of the input parameters

 Recommendation of the input parameters ranges



DESIGN SPACE
8,100,000,000 POSSIBLE COMBINATIONS

inputs steps total
Overhang depth N (ft) 4,8,12,16, 20 5
Overhang depth W (ft) 4,8,12,16,20 5
Overhang depth S (ft) 4,8,12,16,20 5
Overhang depth E (ft) 4,8,12,16,20 5
Fin position N xt to gl 0, center =1, bord 2 3
Fin position W 0,1,2 3
Fin position S 0,1,2 3
Fin position E 0,1,2 3
Fin spacing N (ft) 1,3,5,7 4
Fin spacing W (ft) 1,3,5,7 4
Fin spacing S (ft) 1,3,5,7 4
Fin spacing E (ft) 1,3,5,7 4
Fin rotation N (degrees) -60, -30, 0, 30, 60 5
Fin rotation W (degrees) -60, -30, 0, 30, 60 5
Fin rotation S (degrees) -60, -30, 0, 30,60 5
Fin rotation E (degrees) -60, -30, 0, 30, 60 5

FULL FACTORIAL SPACE OF ALL POSSIBLE COMBINATIONS

36



DESIGN SPACE
654 RANDOM COMBINATIONS OF OVERHANGS & FINS

IMPACT ON THE AREAWITHIN THE ILLUMINANCE COMFORTABLE RANGE (300 - 3000 LUX)



ILLUMINANCE
% OF AREA WITHIN THE RANGE OF 300-3000 . ~

BEST SCORE: 8 1 B%

EXPLORE AT HTTP://TT-ACM.GITHUB.10/DESIGNEXPLORER/?ID=ECSGIW



http://tt-acm.github.io/DesignExplorer/?ID=ECsgjw

ILLUMINANCE

SENSITIVITY ANALYSIS ’

inputs recommendation impact
Overhang N (ft) 4-8 HIGH
Overhang W (ft) 16 -20 HIGH
Overhang S (ft) 12-16 HIGH
Overhang E (ft) 16 -20 HIGH
Fin position N (next to glass, center, border overhang) Free LOW
Fin position W Free LOW
Fin position S Free LOW
Fin position E Free LOW
Fin spacing N (ft) 1-3 LOW
Fin spacing W (ft) 1-3 LOW
Fin spacing S (ft) 1-3 LOW
Fin spacing E (ft) 1-5 LOW
Fin rotation N (degrees) Free LOW
Fin rotation W (degrees) -30to 30 LOW
Fin rotation S (degrees) -30to 30 LOW
Fin rotation E (degrees) Free LOW

*Fin constant depth of 1'6”

v A AN 4

A

FERKINZ+WILL
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OVERHANGS SHADING BENEFITS
412.3 w2 SITE ENERGY BASE LINE

BEST SCORE: 4005 KWH/M2
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http://tt-acm.github.io/DesignExplorer/?ID=QXSkN9

OVERHANGS SHADING BENEFITS
SENSITIVITY ANALYSIS

puts ~ recommen dation impact

input

Overhang depth N (ft) free LOWEST

Overhang depth W (ft) 12-20 MEDIUM >|
Overhang depth S (ft) 16-20 HIGHEST

Overhang depth E (ft) 12-20 MEDIUM

THE UVERHANG DEPTHS VARIES FROM 4° T0 20°

FPERK
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SECTION THROUGH SOUTH SIDE OF

CLASSROOM ADDITION
10.25 OVERHANG

SECTION THROUGH NORTH SIDE OF

CLASSROOM ADDITION
4.5 OVERHANG
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inputs

Overhang depth N (ft)
Overhang depth W (ft)
Overhang depth S (ft)
Overhang depth E (ft)

recommendation
free
12-20
16 - 20
12-20

impact
LOWEST
MEDIUM
HIGHEST

MEDIUM

A

Target: maximize
area within (red)

Target: minimize
area above range
(red)
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PASSIVE DESIGN
STRATEGIES
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EASTSIDE
HIGH SCHOOL
WINTER WIND

The design strategy for
the condition during
winter may consider the
placement of site and
building elements block
open areas such as
courtyards and shield
them from the colder
outside air.

( :(L Less Strong Cool Winter Breezes

G for Less of the time from the North Eastat 10 mph

F

Z\

| — |
——————

Strong Cool Winter Breezes jf )

PERKING WL More of the time from the South at 10 mph e

Austin, Texas

.%

Calm Winds
494 hours

out of
2190 hours

perkinswill.com
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EASTSIDE

HIGH SCHOOL
SUMMER WIND

The design strategy for
the condition during
summer may consider
the placement of site and
building elements such
as courtyards that can
capture the breezes for
gentle, natural cooling for
those exterior spaces.

FERKINS+WILI

Austin, Texas

—

Strong Summer Breezes from jf )

the North at 8 mph

S,

Calm Winds
437 hours
out of
2190 hours

perkinswill.com
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EASTSIDE HIGH
SCHOOL

WI N D The potential for on-site generation of electrical energy
from photovoltaics maximizes with tilted collection

surfaces that orient toward the equator at 30° to harvest

direct beam solar radiation for consideration for building

roof-mounted PV design.

Energy

Generation

from Solar

South Orientation

Austin, Texas L )
1,325 kwhyear 1 466 Whiyear 1 460 kwiyear 1 A20 whyear
Estimated 1kW DC Estimated 1kWDC Estimated 1kW DC Estimated 1kW DC
PV Potential with 0° Tilt PV Potential with 30° Tilt PV Potential with 35° Tilt PV Potential with 45° Tilt

PEFRKINS+WILI perkinswill.com 46
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EASTSIDE

Ultra-low energy and high-
PASS IVE % performance building approach for

the building design consider the
D ES I G N use of passive design strategies

that lower space heating and air-

ST RATEG I ES Passive Design Strategies conditioning requirements, lower

pump and fan energy use with
for lmpmved Indoor Comfort Hours economizers that further enhance

passive cooling by storing and
dissipating internal heat gain in the
summer to the outdoor air.

Cooling and Dehumidification (Summer, Spring) m Dehumidification (Summer, Spring)
= Use Internal Heat Gain from Occupants, Lights, and Equipments (Winter and Spring) = Heating and Humidification Winter, Spring)
= Sun Shading of Windows (Summer, Fall, Spring) = Cooling and Dehumidification (Summer, Fall, Spring)
= Natural Ventilation Cooling (Summer, Fall, Spring) Windows Overhangs and Thermal Mass Floors and Walls (Summer, Fall, Spring)

PEFRKINS+WILI perkinswill.com 47
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SUSTAINABLE PERFORMANCE - ARCHITECTURE

data pulledfrom SPR, tab 6

MeetsAIA 2030 Commitment

Conducted Precautionary
List Review

MeetsSustainable Design
Commitment for Water

LEED

Third Party Certifications
(Registered or Cetrtified)

Building Energy Use Reduction

58%

Baseline EUI: 51.3

Fixtures- Potable Water Reduction

40%

GOAL
(40% REDUCTION
FROM CODE)

GOAL
(70% REDUCTION FROM
2030 AIA BASELINE)



NEXT STEPS



NEXT STEPS

Abatement and Selective Demo
-Fall/Winter 2018-2019
Continued CAT Meetings
Groundbreaking
-January 19,2019
Design Completion
-May 2019
Construction Completion
-Summer 2021
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