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Lecture - 53
Whole Building Performance — I11

Good morning. Welcome back to this third lecture for this week where we are learning
the software called Design Builder. Now, before I go ahead with the talking about how to
input more parameters into the software I just want to reiterate that Design Builder is
just one software which can be used to perform this kind of an analysis. There are many
other softwares of equal capability which are available in the market you could use any
one of them, but the input parameters would remain the same. You would require
activity templates, you would require the construction materials, and you would require

the zones to be created and their performances to be put in into the software.

So, all that would definitely be needed. So, whether you are working with software A or
software B the input parameters are going to remain the same and also the mandatory
requirement is for compliance you have to use the same software for base case as well as
the proposed building. So, what we are essentially doing when we are doing this energy

simulation and analysis is that we are comparing the base case with the proposed case.

It is an Apple to Apple comparison at all times. Same software, same input parameters
except the ones which are permitted to be changed. And, then we compare how better the
proposed building is as compared to the base case that we have taken. And the base case

we are taking directly from the values which has prescribed in the codes.

So, if we are working in India we have already seen that ECBC is the code which we
normally use and the prescriptive values are already given. So, for creating the base case
we would only be considering the ECBC while if they are doing the same exercise for
say US and other parts of the world we may be using different codes, in America we may
be going ahead with ASHRAE 90.1. For LEAD compliance even in India we may still be
going ahead with ASHRAE 90.1 and like that.

So, we have to be very sure that the same software is used and it could be any software

which has the same capabilities. So, today what we are going to do is we are going to



input the parameters related to the building envelope. We are going to add in the values
the U values and other prescriptive values as given in ECBC for opaque walls for the

roofs and also for the fenestration.

So, if you remember ECBC we have U value to be put in for the walls, we have U value
to be put in for the roof, we have U value, SHGC and VLT to be put in for the
fenestration. Along with that we also have window to wall ratios to be put in for the
fenestration. In base case, all these values will be the prescriptive values as given in
ECBC. So, let us go ahead and get started with the software and let us see how can we

input the prescriptive values. So, let us switch to the screen of the software now.
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So, in the previous two lectures we have already created the geometry of the building
and we have assigned the activity to the building and which has been inherited by all the
different zones and wherever we wanted to change we have changed the templates for

the activity.
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So, now we have a building along with its activity.
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So, we will move on to construction now. So, just to remind you we are still creating a
base case building a baseline building and we are not doing the proposed case as yet. So,

in the base case building, the template which it automatically takes is CZ 1 non-

residential baseline constructions which is what is taken as default here.
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However, we can change the definitions, we can change the constructions for each one of
these components. Now, as we have already discussed you know what these external
walls or below grade walls or semi-exposed walls are, in this particular building we only

have 4 different types of constructions. First one is external wall.
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So, here if we go to the external wall and if we see the definitions of whatever is being

taken in this wall and we know the 2 overall value.
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So, here the value has been taken as 0.704 which is the default U value which is coming
from the ASHRAE prescriptions. Suppose we are carrying out this whole building
simulation process for compliance with ECBC or for any other rating program in India

where ECBC has to be followed we will have to define our own U values.
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In that case again we will have to create a copy of the external wall.
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So, this is the copy. Suppose I rename it. I change it to ECBC wall which is what we are

going to be taking and we change the construction methods.
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So, we may change the layers individually or we may just change the overall value. So,

suppose [ want to define the U value. I do not know what the layers are going to be.
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So, we may just define the U value. So, we may just set the U value. So, suppose as per
ECBC if the U value is defined as 0.44.
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So, I will set the U value here and the calculated value will be brought to 0.44 by
defining the layers which are already here or if I want to define the layers I may just

define the layers.
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So, suppose I have 3 layers. | may then go on to define these individual 3 layers and

along with that I may define the U value.
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So, if I have to define the U values if | have to define the external walls as per ECBC I
will have to check for both.
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Here you can change the construction materials to bring in whatever layers we want.

(Refer Slide Time: 07:49)

Cucominenon ey af CI0 Moo e Wt S famed 150 2314 12401680 |

e p—
el .
Wall, Sl Frumed, o Otsiral
i o 0 11454 MGk
Source
i1 0hAOn D & Cangery [
b el g ey Ragon Gorral
b Maloial Layei Thickeass.
ks Foica ks Ho
Tharmnl P
Ol popens Yos
e r—
ety Wnk) 01100
SoncicHear () 14600
w0000
I::Iz;" el Brogon | Pasiance Frosiue) Mo
Malarial Lot Thickne 1 vapost Rusivance
Frce hekoai o Viptiesitice dind. ¢ Rasrhay
: Thormal Progartios Vapowiacoi 10
:_m'“mm“‘ rtbous) [ ——— Vepow sy ). 4
Thermal Bulk Progieres Mousture Tronslar
Comchay(iimt) 11100 . [ ——
Succsniion : Suoeo Progites
oy D 008 Thomalsbicrncais. 1100000
Rasetaica o) Ho . Sowawopie 0000
Vagou Hsitance Vi sbeopece 060
Vapou @iitmce deiicn  Fessity
Vapou ke "
Vanou sy ) 40 r
Moot Tl
Lvaivivns___] : B [Eo R T
= Greon ool
Groan ot No

u Q o hire o sench




(Refer Slide Time: 07:50)

it commeten Cemy ol CEY Nor-hes Wl S frames, 153 LU 128 (1461 |

Nama  ECHEC Wall
et ASHRAE Sundt gt
) Category Wally .
mon o, 5 gount line Conatruchans
- | Colou
| et u conm Wall Sieel Frnmed
Ctinkmmetod Wbt o e LI D B 00, C1 1484
T
Sirllcn olinn algoit i Iiout J N Cangeey Backang bl
(0 vt mstal cladiliog hlhgah Ganorsl
T | b Loyes Thickeass
Husba oty 1 h Fouca technass Ho
Thormel Pragistias
Molannl WA Bloch | Dwtslod puopertes Vs
é.:u,.'w 0% R —— “Tharmel Bulk Propwt
Eﬁ_i By i
rem | Casgoy Ploste
:;‘.; qypaum bosed 4l meagen UStenar ‘ Fsisance (Fivsiue) No.
éh';‘m';‘vm Matorind Lipor Thiskness 1| Vapuw Pesistance
Lt i Vigou ventrca . tavehay
/| The | Propert
ol [T ) o .‘:':;mw':“";" m:::’:‘www i
Thicksas i) (L Thewmal Bulk Progerins Marature Tronstur
O budigedt Canduchy (k) 01400 v Include meishurs tonsier Mo
SpechcHool(bgt) 115000 » Sufoce Prapedies
Dansiy bgm) i e Tharmal siorpiance (e (1 190500
Rasesianc (vnbin) Mo III Scter absorptance ([
Manpour Hurs sbanco Visibly sb soepiasco 1o
Vapow rewitance e 1 Facr Roughaoss. YRough
Vapoulacke 150 ] Colowr
apou esistrity Rl ml 10 [@Tonee Mantnchir
Moisture Traneler Findiance Dayhigbing
[ Mosniina ] ot e i
Mt ol chas. 19sc.
Green Roal
Grown ool Mo

n Q e hwetasench v

(Refer Slide Time: 07:51)

I : ok, Dot
ASHIAE St W hppanc )
[ Colegay Willy .
Hfugion Goreral
L p—" ]
Py rT— " | g
Dilesd Ly : 3 Coromts by v
01 G
SO 4 s
[ ET™ @huon
TEEINN ) e e Mol Layet Thicksass.
Husber | Forcahchrass
o JZ‘.'"""T Thermnl Prapdias
el ) e Cutmled pioperbes (s
Thicke ) Pooe chae “Thomal Bulk Prapeios
CQond * 0 Combucny (WinK)
W23 P, i Sppnctic Moot (091
o SRy
s iy B it o
) 3 S . e g i o Vapaut Rutisiance
Wil Vigowsitance dalnt 1-Facre
ol ¥ e Wagowrloctos "0
B Lk o Vepowtasiswiy i 11
4 3 Woistuse Transfor
Omd %) &) @] 4| B G K] v U ——
T ;:uu:w;uw o0 {Morsusmnsir1ea. Gonwic Oy
iy (rgim iy ol Surinen Propomas
(|| asstasca (Fvao) Mo I:ti “Thermal sbacepnce s 900000
Vapout esistancs [ AT—— (1)
Vapour iuistance dedinon 1 Facior Viuible ssoasce 0
Vapourlacke 150 Faughess Haugh
Vapou muiuy M) 10 5 Caowr "
Maistuta Transler Behecial
Sprilaty oo
Materinl class 1Hesc
Graen ool

H Q oot sech

So, suppose I want to use AAC block and then in between I want insulation; so, all these

materials and their templates are already available.
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We can choose any construction material in case construction material that you have to

use is not available.
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You may define the material and you may change bring in the template for that material
as well as we have been doing. So it is possible to create any construction material any

template depending upon your requirement.
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So, AAC block of 0.15 meters an insulation of 0.001 meters and 0.1 again.
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And along with this I set the U values to be 0.440.
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So, now with the given layers the reduction in insulation thickness is now resulting in a
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U value which is prescribed as per ECBC.
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And we just accept it as the ECBC prescribed wall which will now take the U value

which is defined in ECBC.
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Similarly we change for internal partitions which are not defined. So, we can take

whatever material we want. It is not defined in ECBC.
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The flat roof again the U value has been defined. So, exactly in the same manner we can
create a template for the flat roof. We have to create the template for the fenestration

which we will see in openings.
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So, here for the construction we are mainly concerned with external walls and the flat
roof. Once we have created the templates for these based upon ECBC or any other code
that is supposed to be recommended along with that we will take whatever the ground

floor slab is going to be.
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So, we may for greener constructions where we are deliberately selecting materials
which are environment friendly or which have a higher thermal mass or which are more
absorbing or act as heat sink we may select these different materials for the ground floor

and also the internal partitions.
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They will add, they will affect the overall thermal perform because of their thermal mass,
but since they are not participating in the heat exchange between indoors and outdoors,

they will not have as much impact on the overall heat exchange as external walls and flat



roof. So, we change them as per the ECBC. In addition there is another block which is
called the component block. So, if I go back to the layout and I go at the building level
my building, the building in question, might have another building which is adjacent to it

which is not included in the thermal calculations.
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But it is taken into account because of it is shading properties because of the shading that

it cast on the building.
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Now, that building will be created as a component block. So, we can create a component
block at this site level and this component block. Suppose I make it as a 15 meter high
component block. So, this component block will not participate in the thermal
calculations, but the shading because of this component block will be accounted for
when we are calculating, when we are taking the heat stresses, when we are analyzing

the heat stresses in this building.
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So, this is how a component block is created. Now the properties of this component

block.
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So, suppose I go to building 2. So, the properties which we have for this

block will be defined here. In our case we did not have a building block a component
block. So, that is where we did not define what this component block is going to be. The

reflective properties the surface properties of this component block will be taken into

account, when the building 1 is going to be simulated.
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So, in our case there is no component block, but if there was we would talk about these
different types of these different properties where they talked about in case there is a

photovoltaic we would take the photovoltaic options.
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In case it is not we would talk about the transmittance values, we would talk about the
surface positions and we would talk about the component block material. Now, this
component block material may also be changed we can take it to concrete or brick and

automatically the surface properties of these materials will be brought along.
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So, that is what the component block would mean. Another thing which is important is
the air tightness. So, whenever we are talking about the model and we are calculating the
heat gain or loss because of infiltration this is where these values will matter. So, when
we are defining these values for infiltration depending upon how tight air tight the model
is these values will change and ASHRAE 62 usually defines the rate of exchange in case

of infiltration. Here since we are following the ASHRAE templates we would keep it as
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the default value of 0.3 which is coming directly from the code.



So, we leave it as it is and that is how we have completed defining the construction. So,
currently I will delete this building 2 and I have only building 1, but in case you have
other objects other components which are present and which will impact only because of
shading then we may create all those components using the component block. Another

thing that is part of construction is the fenestration the openings.
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Now, the template here which has been taken is CZ1 for non residential which is for

vertical windows which are metal framed. In case we want to change the template we



can change the template and we can change the glass type and all the frame type for
matching the corresponding values which are given in ECBC. The first thing which we
have to check is this the window to wall ratio which has been by default defined as 40

percent. ECBC also defines it as 40 percent.
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So, here it is as per ECBC in case it was not we would just change the number here and
this 40 percent has window height of 1.5 meter the window spacing of 5 meters and the
cell height of 0.8 meters. It would result a WWR or 40 percent would result in a
geometry like this where all the facades uniformly have 40 percent WWR at each level.
This is what this 40 percent WWR implies. For a base case we have to define a uniform

WWR and hence a definition or defining of window to wall ratio at this level is required.
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So, we have already defined this. Now we can also define the frames and dividers by

changing the template.
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So, suppose I have to change the template and I have to change the different parameters.

So, first of all it is the external glazing. So, what kind of glazing is going to be used?
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What is the glass type? So, we can select different glass types which come with different
U values and SHGC as predefined.
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So, the glass which is going to be taken in is taken from the International Glazing
Database IGDB. And we can select any glass type that we want. So, here the default
glass type has been taken with a U value of 6.8 and a total SHGC of 0.25. However, if
you look at the ECBC values they require a glass with a U value of 3.3. So, we can

define we can create a template, we can create a new glass type, we can edit it to meet



the requirement for this U value, we can set the U value to 3.3 or as defined by ECBC,
we can set the SHGC and also the VLT as defined by ECBC in a similar fashion.

(Refer Slide Time: 18:56)
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So, overall it will give the U value for the window on the basis of the glazing that has
been selected. This is for internal glazing. Suppose we have internal windows which in
this case we do not have and also in case we have the skylight the roof glazing. So, as per
ECBC even the roof glazing and the values are defined. So, individually we can define
the U value SHGC and VLT for each of these window types and also the frame

construction. Once we have done that the building geometry is complete.
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In addition we can add the window shading. So, suppose we want to have window
shading or local shading, we may have to provide them here. However, in base case we
will not define the shading here. However, for the base case we will not define the
shading as we have already seen in the compliance approach the base case will always be
simulated without shading and with fenestration equally uniformly divided on all the

facades as per the given prescribed WWR.

Also, if you want to add ventilation ventilators and doors we can auto generate them
here, but for the base case we would usually not keep the these options on because it
would require the natural ventilation to be taken into account while in this case we are

not having natural ventilation enabled for this building.



(Refer Slide Time: 20:41)

8 Desyrubdes - Baie Cone ol - Aoty -l bk v, Buldog |

Fe fde Go Vew Teoh Help

AW S /W

H Q oot sech

So, with this we have completed the activity construction and openings which, largely
for construction and openings, are the passive features and activity remains constant for
both the base case and the proposed case. So, in the next lecture I would expect that you
would have completed all these details and giving the inputs as far as construction and

openings are concerned and activity is concerned and we will move on to the active
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systems which are Lighting and HVAC.

So, see you again tomorrow and kindly complete the exercise which has been done so
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far. I hope you are following it along with me. So, see you again tomorrow.

Thank you, bye bye.



