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The next parameter is called the Solar Heat Gain Coefficient; it is extremely important to
understand this parameter. Because it is a very important property of glass I was just
talking about the amount of radiative heat transfer that can actually come through the

glass into the building.

So, as part of the radiation that comes out from the glass; it is; it adds a lot of heat into
the building. So, to optimize this parameter is extremely important when it comes to
heating risks inside buildings and we want to balance the amount of light that comes in
with the heat right. So, it ideally we would want more light to come in because we want
more of daylight and it is proven that daylight actually includes the productivity of
people.

So, the more the daylight the better it is and it also reduces the amount of electric power
that you would want to use to power the lighting inside the building. At the same time
you do not want a lot of heat to come in to the building when you send when you bring

in sunlight.



So, this parameter actually optimizes the two. So, the lower the SHGC the better it is, but
unfortunately what happens typically is when you have your low SHGC lower; your
visual light transmittance actually goes down right. So, which means you are trying to
put some kind of coating or some kind of additive on the glass to make sure that your
heat ingress is reduced, at the same time you are trying to also compromise on the
amount of light that comes in. So, the idea is to basically create some kind of a balance

between the two to optimize the envelope; so, that is important.
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And the next parameter is talking about the U value, the U value is basically the amount
of conductive heat transfer that can happen through a particular material right; it is a it is
entirely depending on the property of the material. So, if there is a lot of temperature
difference between the two sides of a material; the amount of heat would directly
dependent on the U value of the material, which means the higher the U value you will
have more conductivity which means you will have more heat that will come in. So, the
idea is to reduce the U value so that you have lesser heat ingress from the wall or the

glass inside the building.
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So, it’s basically dependent on the temperature gradient between the two sides of the
material. So, this is the important parameter when it comes to modeling envelope design.
So, typically when we look at the U value; we typically look at the assembly of the
envelope and not the individual component. For example, you will have glass and you
will have a frame around the glass or you will have some material which will actually be
around the glass to kind of create some kind of aesthetic effect or to fix the glass on the

envelope.

So, when we do the U value calculation; we actually have to take both the materials
together because it is the assembly which matters. But typically the assembly needs to be
get and use to be tested in the lab and you get the U value and then use that in your
simulations to get a more accurate perspective of how the envelope is going to behave

when it comes to conductive heat transfer.

So, here we are trying to see what are the different inputs that go into the tool; the energy
simulation tool? So, some of the typical inputs would be the you look at each parameter
separately in terms of envelope the roof, the wall, the glass and then you put those
properties of different materials in your both the baseline case. Basically most of the
codes using which I spoke about the ECVC or ASHRAE 90.1 actually give you a
prescriptive U value or SHGC that you should use for a particular envelope; in a

particular climate zone that you are going to put the building in.



So, you will have to basically record those parameters as per the code and then you also
look at your proposed design which the elements that you are going to put in your
design. And start creating some kind of a comparison and see where you try to
benchmark your performance based on the baseline. So, that is the idea of documenting

and tabulating these different parameters depending on the climate zone of the building.
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So, we do have a lot of software today which is available for energy simulations; this
slide is talking about lot of software that we have. And E-Quest is actually a free
software which is available and that can be; it is fairly effective and doing lot of energy
simulation buildings. And most of the software use the DOE engine as the backend and
only the front end is actually kind of variant depending on the kind of UI; the user would

be preferring.
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Building Element | Proposed Building Baseline Building
Envelope
Above Grade Wall Construction | Steel-Frame, 16" OC, R- | Steel-Frame, 16" OC, R-13
19 batt insulation, batt insulation, beige, 3/4"
asphalt sheathing, beige, | stucco exterior, 5/8" gyp-
4" face brick exterior, board on interior and
5/8" gyp-board interior. | exterior. U-factor = 0.124
U-factor = 0.088 (Max allowable value)
Roof Construction Built-up Roof, insulation | Built-up Roof, insulation

entirely above deck, R- [ entirely above deck, R-15
30ci, 8" LW Concrete; | ci, Steel Deck; U-factor =
U-factor = 0.026, 0.063; Reflectivity = 0.30
Reflectivity = 0.45 (cool (Al?sorptivity =0.70).

roof). (Absorptivity =

0.55)
Slab-On-Grade Construction R-7.5; F=0.950 R-7.5; F=0.950
F-factor: the perimeter heat loss
factor for slab-on-grade floors,
expressed as Btu/h-ft-oF
Window-to-Gross Wall Area Ratio | 35% 35%

So, so most of the software typically gives you similar outputs when it comes to
simulation results and analysis. As I said earlier the building envelope data we are talking
about various aspects of the envelope and what are the different properties of the material

that go into the envelop.

So, we will document that for the baseline in the proposed case. So, the proposed case as
I said is reflective of the actual building post construction because you are trying to put
in the actual elements that you want to put into the design in the proposed case. Whereas,
in the baseline case basically it is actually programmed to the code depending on the

energy code that you want to adhere to.
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Proposed Baseline
Fenestration Type(s) 2-pane, Aluminum [rame See workshop [or details
w/thermal breaks, 1/4” stainless
steel reflective outer pane, clear
inner pane.
Fenestration Assembly U-Factor | U=0.530 U=0.570
Fenestration Assembly SHGC SHCC=0.348 (SC=0.40) SHGC=0.390 (SC=0.448)

NOTL: $C = SHGC/0.87

Fixed Window Shading Devices | 24" overhang, 12" above window, | None
12”7 extension on cach side, 67
reveal

Automated Movable Window | None None

Shading Devices

Glass Doors Assume 2-7 x 3’ glass doors on | Same

the first floor. Glass properties are
the same as for the windows. Glass
area for each door is 16 ft2.

So, most of these baseline codes we are talking about a ECVC or Ashrae; we will
actually try to limit the window wall ratio to 40 percent. And the idea is basically to
reduce the amount of wwr and they do not want you to and they do not enforce the
design team to actually go less than 40. You can always have more than 40 percent of
glass on the facade, but it makes it all the more difficult for the design team because that
will involve lot of cost. So, you are trying to increase amount of glass and it adds to the

cost and also it adds to the impact on the energy performance of that particular fagade.

So, typically they try to limit it to 40 percent and as a design team; you are free to
increase it beyond 40 and try to see how you can accommodate it elsewhere there is a
impact on the energy performance. So, typically you will try we will try to document
these element; these properties of both the glass and the wall and both the baseline and
the proposed case. And you can also model sharing devices as | said earlier in various

facades and see how the performance would change.

So, the idea is basically to run the simulations by varying various factors which includes
the operations, the usage patterns the clay are the climate zone. You can even look at
allocating and building in a different climate zone for that facade; how the variation
would be. You can look at people loads, mechanical loads all these loads can be

programmed and can change and run various scenarios by varying these parameters and



see how the output of your energy performance looks like and take decisions and actually

helps a lot in making you take the right decisions in design.

So that is why energies modeling is extremely important to start very at the very early
stages of the pre design. So, you get a fairly good picture of how your decision making is

actually tied to the actual performance of the building as you start elaborating the design.
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Fenestration Area
Baseline vs. Proposed willle,
Baseline Baseline Building
Model Equal glass
area distributed as
horizontal bands
Window-to-wall
ratio is important

Baseline Building Glass
Area = Proposed
building glass area OR

Proposed Building

Window area

40% of exterior wall Per plans
whichever is less Proposed

So, as I said earlier most of these codes we will actually try to limit the window wall
ratio to 40 percent. And we are free to actually increase it depending on the; baseline
code is basically derived from a lot of research and a lot of data from various projects
and they keep revising these parameters as and when the building performance changes
or; so these codes have various versions. So, depending on the climate zone you are in

and the performance of buildings the codes actually get more stringent.

So, today we are talking about ASHRAE 90.1; 2010 and tomorrow it when the next
version gets released the code gets more stringent. So, as we start programming to the
baseline or simulating the baseline your levels will actually go up and you are trying to
actually model to a more stringent code. So, that is important to keep in mind and given
the fact that the construction duration actually goes beyond few years right most of the
big buildings that you are talking about. So, we have to keep in mind that the code also
keeps changing and so, as and when your construction ends your code may be most

stringent that is something that important to keep in mind.
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24 hour profiles of actual weather data for all 365 days in a year
DB, WB, direct and diffuse solar
8760 hours of “real” weather data
Data is used for Energy Analysis
Sources

ASHRAE, ISHRAE, national government weather services, and other
sources

Variability of Weather Data
Real weather conditions are diverse
Any one month has a wide range of conditions
Hot, cold, humid, dry, sunny, cloudy
Results using “average” profiles are less accuraté than those
calculated using “TMY" weather data
TMY Data is NOT average, it is a Typical Meteorological Year

The purpose of simulalipn isto compare energy QOSIS of alternate designs
... the purpose of loads is to determine required sizes for HVAC system
components.

So, today as I said we have a lot of weather data that is available today and many of the
organizations like ASHRAE, ISHRAE and other government organizations actually tie
up to these or get data from the meteorological institutes of the organizations which are
local to that particular geography. And try to generate this weather data an hourly basis

which means talking about hourly temperate temperature profiles throughout the year.

So, for the total of 8760 hours in a year, you have complete temperature humidity
profiles of that particular location. So, that goes into the simulation software; so which
makes it even more detailed in terms of providing energy performance data hourly
through the year. So, that makes it even more involved in terms of and more; accurate in

terms of providing outputs with respect energy performance.

And most of these data is available free and you can download the other data from most
of these websites this includes a meteorological department and the ASHRAE websites

and you can get this data available for you, you can use this in your energy model.
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» Determining points for EAc1 for proposed system

< % Savings* = Baseline (Avg) Energy Cost - Proposed Bld
Energy Costs

Baseline (Avg) Energy Cost

Rs. 1,32,43,600 - Rs.1,01,48,100
Rs. 1,32,43,600

= 23.37% xx points! | ] L’
Yl

* ASHRAE/IESNA Standard 90.1-2004,
Appendix G1.2

So, typically you are talking about green building rating systems are become very
popular today. And they try to arrive at savings based on your baseline versus proposed
case energy performance. So, you can actually create the baseline model for your
building and the proposed case which is your actual building and see how better you are

with respect to the code. So, as your energy savings actually increases; you are rewarded

more percentage of points in most of these green building rating systems.

So, the; in fact they give you lot of importance to the energy performance and more

points are actually given for better energy performance of buildings.
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Proposed May Differ
From Baseline

Building orientation

Cooling source (air-cooled,
water-cooled, etc)

HVAC system type and
efficienc! gmay exceed
ASHRAE 90.1)

Fan efficiency

Number of thermostats
Building envelope U-values
Roof reflectance

Window area

Window shading coefficient
External shading (overhangs,
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Internal shading allowed
Skylight area

Interior lighting level

Task lighting level*

Exterior lighting level*
Service water heating kW
Elevator-escalator-other
process kW

Occupangy sensors allowed
Programmable timers allowed
Photovoltaic systems allowed
Active solar allowed
Daylighting control allowed
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fins, reveals) allowed

So, here we are talking about different parameters in the proposed case or the purpose
case which is actual design of the building which can actually vary compared to the

baseline.

So, you can either change these parameters your design team is free to change any of
these parameters and that change could either enhance or limit your heat transfer or it can
worsen the energy performance or improve the energy performance; so, there is a trade
off. So, you can actually do these what if analysis of all these parameters you can keep

changing them and see how your energy performance varies.

So, that will give you a fairly good idea on how to go about your design and what to pick
and what not to pick. So, you have lot of options you can run with all by changing all
these parameters and see how your building is going to perform. So, that gives you a
fairly good idea of the energy performance and also you a good idea of how your savings
would be compared to the code. So, that also helps you in trying to meet your local code

and your approval as well.
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Summary:

By the end of this video, you have leamnt about the: ‘
+ Parameters of building envelope with energy modeling
- Window wall ratio
-SHGC
- U-Value
- Envelope-Inputs
- Simulation software
+ Building envelope data
+ Fenestration area — Baseline vs Proposed
+ Simulation weather data




