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Key / Essential / Unique Design Features

Optimize Energy Efficiency
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Goal 1. Net-zero Site Energy

Measure: Water Saving Pumbing solrpv
" As water usage and its costs continue 1o rise, ‘Solar panel elactricity systems, also known as solar photovoltaics (PV),
architects, planners and environmentalists capture the sun's energy using photovoitaic cells.

Tmu cells don't need direct sunlight to work — they can still generate

Energy Use Intensity to gauge the total energy consumed by the L
uvanuanmun click technology taps and

building within a year. o S e i

me electricity on a cloudy day.
The cols convart he Sunlightinto sectricty, which can bo used 1 run
household appliances and lighting

Targets:
*Minimal target: reduce the overall energy consumption of the T T T
average building in San Jose, California by at least 25%. eyt e e

Thermal Insulation

As thermal insulation requirements

10 grow, the industry is under increasing

pressure to moet these requirements and

the ever more stringent u-values demanded
them.

Heat loss reduction and energy effciency

-Design goal: reduce the overall energy consumption of the average ===
building in San Jose, California by 40% or more.

Strategies:

*Implement PV panels on roof.

sIncorporating natural shading options such as trees to help reduce
energy consumption and enhance the overall appearance of the
building.

*Include energy efficient building materials such as double pane
windows and self-operable windows for natural ventilation.
Utilize energy conservation HVAC features, such as economizer
mode.

sImplement plug load controls to conserve energy.

sInstall energy efficient lighting systems, such as wattstopper and
daylight sensors.

using 55%
more water now than we did 25 years 8go.
Rainwater harvesting is not just sensible,

With water costs increasing, utilising rain water is
on.

‘are key considerations with all New Builds.

Energy Saving Lighting

Buildings can now be litin a more efficient

manner, using low energy LED fighting.

LED lamps offer considorable savings in running
‘costs, with much greater lifespans and greatly

reduced power consumption. In some cases, a

owitch to LED lamps can yield electricity savings.

of over 90%.

Air Source Heat Pumps
An air source heat pump extracts heat from the outside air
in the same way that a fridge extracts heat from its inside.

Ground Source Heat Pumps It can get heat from the air even when the temperaturs is

Solar heat s stored in the surface layer of the soll. 23 low as -15° C.

Using that mrvy for heating is a practical approach Heat pumps are proven to reduce emissions by an average

for houses with a large plot. of 50% compared to fossil fuel bodlers or electric heating,
heat is extracted from the soil by means of buried making them the most effective way of reducing the impact

uu“c tubing. on both the environment and domestic fuel costs.

An environment-friendly non-freezing liquid circulates
in the tubing and delivers the collected heat to the heat pump.
In the heat pump the heat is converted into high-grade
heat for space heating and to produce hot water.
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Goal 2: Ground Source Heat Pumps

Measure:

Energy Use Intensity or other energy measurement tool, such as the
building automation system, to gauge the total energy consumed by
the heat pumps within the building.

Targets:

*Minimal target: reduce the overall energy consumption of water
heating of the average building in San Jose, California by at least
20%.

*Design goal: reduce the overall energy consumption of water
heating of the average building in San Jose, California by 30% or
more.

Strategies:

+Install heat pumps to transfer heat into the home to heat the water.
*Locate building in a warm area to ensure optimization of heat
energy.

.
1 Energy of the sun
warms the ground
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Goal 3: Thermal Insulation

Measure:

Building automation system metrics to give a more detailed
overview of System performance, Specifica"y the overall bu||d|ng TYPICAL HEAT LOSSES AND GAINS WITHOUT INSULATION IN A TEMPERATE CLIMATE
performance.

WINTER HEAT LOSS SUMMER HEAT LOSS
Targets:

*Minimal target: ASHRAE Standard 55 on Thermal Environmental

Conditions for Human Occupancy. 25% 10 35%
*Design goal: exceed ASHRAE Standard 55 requirements on

building thermal insulation by 20%. Windows

10% to 20%

Ceiling
25% to 35%

Walls
15% to 25%

Walls Windows
15% to 25% 25% to 35%

Strategies:

sInstallation of Aerogel to reduce HVAC energy consumption and

create a tightly sealed building envelope since the material has a

low density and thermal conductivity.

sInstallation of energy efficient HVAC equipment.

*Utilize concrete as a building material due to its high heat retention

properties during the summer.

+Install windows with a high R-value to reduce thermal transmittance

into perimeters. \
*  Consider dual pane windows to further reduce thermal

transmittance from the outdoors.

Air Leakage
10% to 20%

Floors Air Leakage
15% to 25% 5% to 25%

10% to 20%
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Design Goal Inspiration
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Urban Morphology: Victorian Style
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Building Site Analysis

Location: San Jose, California

« San Jose is a major city within California
and is an influential part of the Silicon
Valley.

* Features many microclimates.

* Topography: the location is primarily flat
land with some slight slopes.

NS
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PSYCHROMETRIC CHART

Local Climate =

Summers in San Jose are usually dry and range from warm
to occasionally hot with an average temperature of 82F
during the months of July and August.

With a comfort temperature ranging from 68-75F, | could : o Jiz 5. o B S
optimize natural ventilation and the shading of trees :
considering the building location is centered around nature.
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Conceptual Masses

Explore Building Massing Alternatives by Creating
Several Conceptual Mass Models:

The purpose of my building is to provide a nurturing
environment for students to obtain additional academic
resources such as tutoring, therapy, and extracurricular
activities. Given the purpose of my building, it is imperative
that the design embraces and promotes the main mission of
the company itself — to provide additional support to
students in need.

Alternative 1:

During the first attempt of designing my building, it became
apparent that there are many design strategies | will need to
implement in order to develop a sustainable building. |
designed this initial building then applied modifications to my
second alternative to enhance energy efficiency measures.

Benchmark Comparison
USD/m?yr

5835

@ po)

x [ St

Mote! History
USD /e i yr

()

Building Orientation
Rotates a building clockwise from 0 degrees,

e.g. 90 degrees rotates the North side of the
building to face East

Current Setting:
270 -45

£
KL
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Conceptual Masses

Alternative 2:
Implementing plug load efficiency features.

Editing: Plug Load Efficiency

Energy Cost
USD/m*

Enery Cost Mean

4.7

®

[

Plag Load Eficiency
)

9
e
H—.,,'

o L}
Plug Load Efficiency

Beacmark Comparison
USD /1 ye

313

]

(]

Rotates a building clockwise from 0 degrees,
£.9. 90 degrees rotates the North side of the
building to face East.

‘\.

\

Building Orientation

Current Setting:
27045

4
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Initial Building Design
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Building Design
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Building Design
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Space Planning & Building Layout

Space Budget Spreadsheet for Interactive STEM Learning Center

LEVELI

# Small Mecting Fioomr 4 20 E don 1600 Willincludo alarge tablo uith & chaitr and aprojoctor s creon far mootingr

GafuBarirta Aroa 1 # & £d &d Thirrpace willinclude afull coffe o bar
GafhEating Space 1 50 50 500 2500 The cafbuill Feature 12 round kabler vith 2 chairr ca<h
GuertLabby fircaudFiezeption Spaze 1 E 5 500 500 The quertlobby areauill feature alar iurm that Lill krave | up b th d¥loar anduill have operable vindour for naturalus e
Larqe Private Office 1 1% 15 T 270 Thir will be the CEO'r affice, it willbe the larqert affice inthe building
Learning Aread--Galculur Gentor 1 dir dir 1600 160l The ol rpaces feature therame areaandrame furniture layous
Learning AreaZ -- Phyricr Gonter 1 dir dir 1600 160l The ol rpaces feature therame areaandrame furniture layous
Learning Area’ -- Heurarcience Gonter 1 dir dir 1600 1600 The exchibitrpacer feature therame areaandrame furniture layour
Le<tureFinom 1 50 dir i 2000 Thir lecturerpace uillbe urod for orientationfinformational program meetingr
Gonferensce Roamrs 2 1% 2t kLY T4z willfikalarge rectangular meeting table ko hold larqe <onforoncer
Fubliz Fortrooms 2 2z 13 (3 5T& Larqe publi< rertroome == one for men and another for uomen

H Office Rertronmr 1 12 1 144 14d Frivate rertroom for office arca

H Labaratory Space d 1 1 192 Té& Laboratoryrpacer for conducting experimeonts
TOTALLEVELI 14,010

LEVEL Il
Learning Aread -- Bialagy Genter 1 0 Ll A6 1600 The exhibitrpases feature therame areaandrame Furniture layaus
Learning fireaB - Enginsoring Conter 1 dn o 100 600 The exhibitrpazer Featurs therams area andrame furnivure layout
Learning fireak =» Chomirkry Conter 1 dn o 1o 600 The exhibitrpazer Featurs therames area andrame furnivure layout
Seudydirea 1 0 #0 400 G400t Tuin, te oxchibitrpased, largerspaze. Mear s dqartn zapturs heat
Supply Starage Foam 1 15 15 225 225 Tuin to suhibitrpase 3, larqerrpaze. Hoar s dqer ke sapturs heat
Lakarakary Conter 1 5 o 000 000 Lakaratoryrpazer far sondusting supsrimante
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Total Space 28,185
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Floor Plan: Level |
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Floor Plan: Level |
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Floor Plan: Level Il
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Analytical Surfaces

~w Energy End Use Charts

O Note: Details shown below are for the Base Run JayBirdy V2 021723

Annual Electric End Use Annual Fuel End Use

134%
28.3%

1 337% 1
:o.oas&

86.6%
W HVAC 337% W HVAC 866%
B Other 380% B Other 134%
M Lghts 28.3%

Basic View | Detai B -
Basic View | Detailed View
~
A Y
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Analytical Surfaces

The following adjustments were made in order to attempt to decrease the EUI:
*Building orientation

*  Adjusting the building orientation did not reflect a change in EUI.
*Window Shades — South

*  Adjusting the South Window Shades to 1/2 window height lowered the overall mean EUI to 62.5 kBtu/ft2/yr.
*Wall Construction

+  Editing the wall construction to R38 wood resulted in a significant drop in mean EUI (58.2 kBtu/ft2/yr).
*Roof Construction

*  Modifying the roof construction elements to R60 resulted in a notable drop in mean EUI — 54.9 kBtu/ft2/yr.

Further Fine-tuning of the model:
*Window Shades — North

*  Adjusting the North Window Shades to 1/2 window height lowered the overall mean EUI to 54.4 kBtu/ft2/yr.
*Window Shades — West

*  Adjusting the West Window Shades to 2/3 window height lowered the overall mean EUI to 53.1 kBtu/ft2/yr.
*Window Shades — East

*  Adjusting the East Window Shades to 2/3 window height lowered the overall mean EUI to 52.0 kBtu/ft2/yr.
sLighting efficiency

*  The greatest decrease in mean EUI occurs when modifying the lighting efficiency within the building.

* By increasing the lighting efficiency to 0.3 W/sf, the mean EUI drops 5.36 52.0 kBtu/ft2/yr, which resulis in ar:

overall mean EUI of 45.8 kBtu/ft2/yr.
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HVAC System Model



HVAC System Model
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Structural System Model
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Plumbing System Model

_Level 3
230 0"

Level 2
150"
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Plumbing System Model
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Building Model Virtual Tour
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Learning Challenges

. D,
Revit Plumbing
Building E
Site HVAC E'f‘f?’,gy
Analysis lcaency A
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Learning Takeaways

« Do NOT procrastinate ©

 Practice makes perfect ©

 Be kind to yourself, working with Revit is
not simple ©

Thank you!

S
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