DESIGN AND ANALYSIS OF NET ZERO ENERGY BUILDINGS
IN WARM AND HUMID CLIMATE
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What 1s a Net Zero Energy Building?

“A building that produces and exports
at least as much renewable energy on site as it

Generation

On Site Renewable Energy

Consumption

Building Size
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LEED Guidelines for Building materials
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Extensive roof-top PV cells provide SN —
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The building aims to make Eeve Snergy e
maximum use of natural ventilation

3. THERMAL COMFORT

Al corrdors and services arees will be naturally
ventilated, thete spaces will be well-shaded
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ZNE is driven by good design, High Performance
Systems and Shading
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allenge the client brief, adress contradictions

Idea of the new building

Model of low consumption and reduced emissions

The new bullding shall be 2 v-carbon and net 1 energy bullding. (The Net Zero Energy
consumption & computed on an annualized bass, with permanent automated venfcation and
reporting system with high visibility to all users. ) To this end, there must be 3 protocol set in place
for carbon accounting at the drawing board/stage. There must be sufficient thought given 1o the
selechhon and mtegration of renewable technologes. Excellent achievements in energy effioency
and renewable energy systems should be achieved in highly optimised conditions, demonstrating
technologies’ performance, mtegration and predictive capacity the new builidhing must also s

benchmarks for use of water and matenal

Benchmarks and Targets

3 Energy ethoency mdex of buikding - in-use: not maore than 75 kwh/m" /ye

b Davienht e 11 e ast 5 Of g1 oo area
¢ o4 entiatio ind/or mechamcal ventiiation with due provisions to gvert potents | humshity
eiated problen) 41 east S0 if The gross Thoor an

d Cross natural ventilation as a viable option: another 25% of gross thoor area (in rooms that have
21 COMMLIONINE provisions)

- 100% of regularly occupied rooms 1o have access 1o view

| On-site water sourcing that equals 100% of non-potabie demand

s Oreen pIot rathio: NOt jess than 4

h Optimize adoption of renew While energy potential

! High energy efficient air.conditioning equipment with innovative air distributic that meet
requirement Mo the wide range of load and occupancy diversity expected n odus onal
facilit ke

| Interactive smart monitonng and control system to facilitate 1acihites management of resource:

andd optimize performance and iIndoor environmental guality



Thermal zoning of Design building, overview

Photovoltaic

renewable energy

Hybrid Tempered, 26%
library, design studios
Theatrette, offices

Full AC,17%
green building technology lab
energy lab, computer lab

Natwral Cross Ventllated, 46%
with elevated air speed
social Plaza and social
interaction spaces
madeing arass work shops

smart green home

Circulation
micro cimate, wind
vegetation, green and blue

mech and aux rooms 10%



What is building energy modeling?

Various interpretations

For our purposes:

The use of building energy analysis software designed to predict
hourly energy use and energy cost for a building, using hourly
weather data and a description of the building including its HVAC
equipment and controls, its operating schedules, and its utility rate
structure

Energy modeling vs. building simulation



Boundary conditions for performance evaluation with thermal simulation
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BIM Model for Quantity Estimates
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BIM System Integration




Building Energy Monitoring System

Appx. 1000 points — Indoor Environment — Energy Appx. 1000 points - Indoor Environment -
Energy Consumption — Energy Generation -

Outdoor weather conditions —End use, lighting, HVAC, Plug and Process.
Consumption — Energy




What energy modeling can do?

1) Quantify energy savings (new and existing buildings)
2) Code compliance analysis

3) Whole building design optimization

4) Help with commissioning and M&V

5) Predict operating costs




The energy modeling process

- Define scope and set priorities
- Purpose of model (e.g. utility ECMs, LEED, overall EUI)
- Confirm objectives with designer/owner
- Gather data
- From design team, owner, facilities staff
- Create model
- Existing building or
- Baseline building (code minimum or ASHRAE App G base)
- Calibrate model (existing buildings)
-Model alternatives

- Repeat steps as required
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Modeling data requirementsf

- Architectural W -
-Plans, wall sections, building elevations, window specs
+ Mechanical
- HVAC plans, schedules, specifications, control sequences .,
+ Electrical
- Lighting plans, lighting take-off, occupancy sensors, daylighting “41™*
+ Internal Loads o —
- Peak occupancy, lighting, equipment loads

- Operations
- Schedules of operation (occupancy, lighting, equipment,

thermostats, fans, ventilation) S .om
- Economics
- Utility rates
+ Level of detail depends on stage of modeling and »
purpose of model g




e
eQUEST capabilities

- Complex geometries
- Sunspaces
- Custom glazm%
- Daylighting with optional sun control
- Various methods for air infiltration
- 50+ HVAC system configurations available in wizards;

more in detailed mode

- Flexible HVAC equipment control strategies

- Ground-source heat pumps
- Dual-fuel cooling plants

- Thermal energy storage

- Photovoltaics

- Cogeneration

- Custom performance curves



Internal loads tab

« View and edit occupancy lighting, daylighting, equipment
loads

Internal Loads Spreaduhest | Summary

Cusplay Mode:  General el
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