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Detaded information of changing business activity of subdivisions of main company

MODULE l ' '
R ' . "l

Subdivision | Subdivision 2 Subdwision 3

Ract < vicion
P stsubdivision valye Product placement in different reqions

Main company Others

Energy Analysis: 1 - — =

The given analytical report allows to estumate to the full a

current situanon both in all company, and in 1ItS AVISIONS S&pa

. e rately. It will allow 10 predict more peacisely immediate pros
| Value of all subdivisions pects of development of the company at the account of pres
ervation of positive dynamics of growth
, , As a result of investgation of period 1o do next: raise a

break-even sales level, increase incomes of direct sales, reduce
costs 1o transportation, strengthen sale divisions, carry out

personnel trainmg

Orientation Optimization

KRISHNAJI PAWAR - CEO & FOUNDER

LEED AP(BD+C),GSAS CGP,GCP,ISO 14001




HIGH-PERFORMANCE
BUILDING DESIGN
PROFESSIONAL - HBDP
EXAM REFRESHER

Energy analysis is a crucial aspect of building
design, allowing architects and engineers to
optimize energy consumption and efficiency. Key
aspects include envelope design, massing, and
orientation optimization. The building envelope,
which regulates heat and air flow, plays a
significant role in reducing energy consumption.




~ rning Objectives +

BFientation Optimization

ERergyAnalysis: Envelope, Massing, and

Energy Analysis: Initial Assessment
Energy Analysis: Ventilation

Energy compliance modeling

Indoor and Site Environment: Thermal
~ Comfort

Indoor and site environments: air
~ quality

Indoor and Site Environment: Lighting

o Controls and monitoring: Control Hardware

i Controls and Monitoring: Control Strategies
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ENERGY ANALYSIS IN BUILDING DESIGN

Envelope Design

e The physical separation between interior
and exterior environments of a building.

e Regulates the flow of heat and air in and
out of the building.

e Optimized design minimizes heat loss in
winter and gain in summer.

e Materials selection is crucial, with high-
performance insulation and energy-efficient
windows limiting heat loss and gain.

Massing

e The overall shape and form of the building.

e Compact forms reduce heat loss and gain,
while complex shapes increase energy
consumption.



2arning Objectives +

Benchmarking with Performance Metrics

Water Conservation

Commissioning in Sustainable Construction

Energy and Materials Use and Management

Summary and Resources

HBDP Practice Test V.4.1 Test Your

Knowledge!

ENERGY ANALYSIS IN
BUILDING DESIGN +

Orientation Optimization
e Positioning the building in relation to the
sun and prevailing winds maximizes natural
lighting and ventilation.
e Positioning windows to capture natural
light reduces the need for electric lighting.
Impact of Design
e Building A with well-insulated envelope,
compact massing, and optimal orientation
likely has lower energy consumption and
operating costs.
e By considering these factors, architects can
create comfortable, sustainable, and
environmentally friendly buildings.




ENERGY ANALYSIS AND TRADEOFFS

e Cost-benefit analysis is a crucial tool in energy
management, comparing the financial costs of
Implementing a solution with potential benefits.

e This systematic evaluation helps decision-makers
make informed choices that maximize the value of
their energy investments.

e For instance, a cost-benefit analysis can help assess
whether the long-term savings from solar energy
generation justify the upfront costs.

* |[n some cases, tradeoffs may involve more than
just financial considerations, such as environmental
benefits.

e Energy analysts must assess the tradeoffs of
various energy alternatives to identify the most
cost-effective and sustainable solutions.
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CLIMATE'S INFLUENCE ON
DESIGN DECISIONS

e Climate significantly impacts design decisions across
disciplines, from architecture to fashion.

e Materials used in buildings vary based on climate, with hot and F- -
arid climates favoring high thermal mass materials. b

e |n colder climates, insulating materials like wool or fiberglass e
are preferred to retain heat and minimize energy
consumption.

e Climate also influences building orientation and layout, with
extreme heat regions often incorporating narrow facades and
shaded outdoor areas.

e Aesthetics of design are also influenced by climate, with
Scandinavian design characterized by clean lines and natural
materials, while tropical climates inspire vibrant colors and
open-air spaces.

e Understanding and responding to a region's unique
environmental conditions can lead to sustainable and
functional solutions.
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ACT OF CLIMATE ON ENERGY

B

YSTEMS DESIGN
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e (Climate significantly influences energy
demand, renewable energy potential, and
building energy efficiency.

e Colder climates require more energy for
heating, while hotter climates require
more for air conditioning.

e Climate affects the potential for renewable
energy sources like solar, wind, and hydro
power.

e Buildings' design and energy efficiency are
Influenced by climate conditions, with hot
climates incorporating passive cooling
strategies and cold climates focusing on
Insulation and solar gain.




THERMAL MASS EFFECT IN ENERGY ANALYSIS (.

e Thermal mass refers to a material's ability to
absorb, store, and release heat energy.

e High thermal mass materials like concrete, brick, or
stone absorb and store heat during the day,
releasing it in the evening.

e | ow thermal mass materials like wood or insulation
heat up and cool down quickly, leading to increased
energy consumption.

e Building A and B have similar insulation levels but
different thermal mass properties.

e Building A absorbs heat quickly, requiring constant
cooling, while Building B absorbs and stores heat,
releasing it slowly, reducing cooling needs.

e Understanding thermal mass effect can optimize

building performance and reduce energy

consumption.
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5ING PRESSURIZATION AND
:LOPE DESIGN

e Building pressurization is crucial in HVAC
systems for maintaining indoor air
qguality, comfort, and energy efficiency.

e The envelope of a building, including
walls, roofs, windows, and doors,
significantly impacts building
pressurization.

e Designing an envelope requires careful
consideration of airtightness and
iInsulation properties.

e Well-sealed envelopes minimize air
leakage, reducing energy loss and
Improving indoor air quality.



BUILDING PRESSURIZATION
AND ENVELOPE DESIGN +

e Envelope decisions like materials,
iInstallation quality, and opening design can
affect building pressurization.

e Tight envelopes control air infiltration and
exfiltration, enabling efficient heating and
cooling.

e | eaky envelopes can cause pressure
Imbalances, causing discomfort and strain
on HVAC systems.

e Envelope decisions significantly influence
energy efficiency, indoor air quality, and
occupant comfort.
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Definition of Weather and Climate
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e \Weather refers to the state of the
atmosphere with respect to wind,
temperature, cloudiness, moisture,
pressure, etc.

e Climate is the composite or generally
prevailing weather conditions of a region
throughout the year, such as
temperature, air pressure, humidity,
precipitation, sunshine, cloudiness, and
winds, averaged over a series of years.




ROLE OF WEATHER DATAIN

BUILDING SIMULATIONS

e Building simulations may require either the
weather conditions from a specific period or
a representation of typical or extreme
conditions.

Large-scale weather data observation
programs have supported various activities
such as general forecasting, aviation, and
agriculture.

Building simulation frequently relies on the
available data due to technology's lower cost
and increased sophistication of data
observation, management, and modeling.




PE OF SIMULATION AND WEATHER
TA REQUIREMENTS

e The type of simulation strongly
determines the requirements for
weather data.

e Traditional weather data for
simulation was represented in
files of values for the 8760 hours
of a year (or 8784 hours for a leap
year).

e As simulation applications become
more sophisticated, other forms
of weather data must be
considered.




REQUIREMENT FOR
EATHER DATA

e Building simulation applications
require weather data that is
complete and self-consistent.

e Unexpected values can cause
applications to behave
unpredictably or completely fail.

e Preprocessing, correction, and filling
are important aspects of preparing
weather data for simulation use
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REQUIREMENT FOR WEATHER DATA

e Building simulation applications
require weather data that is
complete and self-consistent.

e Unexpected values can cause
applications to behave
unpredictably or completely fail.

e Preprocessing, correction, and
filling are important aspects of
preparing weather data for
simulation use



ASHRAE STANDARD 209
AND WEATHER DATA

e Standard 209 outlines 11 modeling cycles that
correspond to specific building phases,
necessitating a climate and site analysis before
conceptual design modeling.

e Developed by ASHRAE to promote energy
efficiency and sustainability in the built
environment.

e Key aspect: Use of weather data in energy
simulations.

e \Weather data provides information on outdoor
conditions like temperature, humidity, wind
speed, and solar radiation.




ASHRAE STANDARD 209: ENERGY
SIMULATION AIDED DESIGN FOR
BUILDINGS

e Data is obtained from weather stations in various regions
and used in energy simulation software to simulate
building's energy performance under different weather
scenarios.

e This data helps in making informed decisions on building
orientation, insulation levels, glazing types, and HVAC
system sizing to optimize energy efficiency.

e Weather data is also used for building energy
management and operation, allowing facility managers to
adjust HVAC setpoints, lighting levels, and other building
systems to respond to changing weather patterns.

e The standard emphasizes the importance of incorporating
weather data into energy simulations to achieve energy-
efficient building designs and operations.




\_L- SIGN ANALYSIS AND CODE COMPLIANCE IN

[f\ MULATION

e Selecting and using a representative
typical year file is generally sufficient
for hourly simulations.

e Difficulties include lack of a nearby
weather station, requiring careful use
of data synthesis and adjustment
techniques.

e Solar and illuminance data are
sparsely observed, relying heavily on
models.

* Net-zero projects and low-energy
designs should not rely on typical-year
simulations; multi-year studies are

recommended.




DESIGN ANALYSIS AND CODE
COMPLIANCE IN SIMULATION +

e Urban heat island effects may require
adjustments of airport data or specialized
models.

e Wind speed and direction are heavily modified by
local conditions; natural ventilation designs
should be simulated using at-site measurements
and/or conservative synthetic data.

e Climate change trends are beginning to affect
local and regional extreme climate events,
requiring consideration for long-term projects.

e Model calibration and other work require
contemporaneous weather data, not typical-year
data.




EFINITION AND BENEFITS OF HIGH-
ERFORMANCE BUILDING DESIGN

e Focuses on creating energy-efficient, environmentally
friendly, and sustainable structures.

e Considers factors like building materials, insulation,
ventilation, lighting, and layout to optimize
performance and minimize environmental impact.

e Energy efficiency is achieved through the use of
energy-efficient materials like double-pane windows,
LED lighting, and high-efficiency HVAC systems.

e |[ndoor air quality is improved through proper
ventilation systems and use of low-VOC materials.

e Sustainable building materials like recycled steel|,
bamboo flooring, and low-impact paints contribute to
a more sustainable building industry.

e The goal is to create buildings that reduce
environmental impact and provide a healthier, more
comfortable space for occupants.
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@ WELCOME TO
{- BEYOND SMART
CITIES

‘-\""f? promotes scientific and educational interest in
ain blllty energy, the environment, and the commissioning
through its networking and outreach efforts and

n\l onal and professional certification programs.

Or ?s>= nlzatlon provides a wide range of services, including
|ng new green building rating programs, green product
\‘u ograms, certification services, and green building

hr _uf_...\_i.; training programs.

on §Smart Cities is the first global green technology

et ya lace, connecting millions of specialists in sustainability,
s || uilding, energy, climate change, and manufacturing with
ependent talent worldwide.
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