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* Design Builder is a Graphical User Interface
(GUI) for simulation tool “EnergyPlus”

+ (a == g DesignBuilder

Graphical User Interface Simulation engine
- Energy Plus

« Design Builder is available in different versions
» Latest one is 4.6 (Energy Plus - 8.3)



HISTORY OF DESIGN BUILDER A=

EEEEEEEEEEEEEEEEE

« EnergyPlus
— Developed by US Department of Energy
— Version 1.0 Launched April 2001; twice yearly updates

— It is a modular, structured software tool based on the most
popular features and capabilities of BLAST and DOE-2.1E.

— It is primarily a simulation engine; input and output are simple
text files.
« Design Builder

— Developed by “DesignBuilder Software Ltd” based in London,
UK

— Version 1 of the product was launched in 2005; GUI to the
EnergyPlus simulation engine

— Version 2 (May 2009) adding CFD calculations linked to
EnergyPlus

— Version 3 (August 2011), advanced GUI to EnergyPlus HVAC
systems & daylight evaluation tool using Radiance

— Version 4 (May 2014), renewable, optimization, etc.



INPUTS AND OUTPUTS OF A
BUILDING SIMULATION TOOL

Weather Data (DBT,
RH, Wind speed,
Ground temp., etc.)

Building geometry &
construction (zoning,
wall, roof, etc.)

Internal loads
(Occupancy, lighting,
equipment, etc.)

System & controls (set
points, fresh air, type,
COP, etc.)

Energy
Simulation
Tool

Energy consumption
for each end use
(lighting, cooling, etc.)

Comfort results (zone
temperature, hours of
comfort, etc.)

Break up of
cooling/heating load
(envelope, internal,
etc)

Cooling/heating system
size for peak load,
break up at zone level
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— 2 STEPS T oo
Step 1: Making Building Simulation Model

— Building envelope (walls, floors, ceilings, windows,
glass etc.)

— Loads (Occupancy, Lighting and equipment etc.)
— Schedules

/Step 2: HVAC modeling h

— Air loops
— Chilled water loops
U Controls Y,




STEP 1: BUILDING A SIMULATION ]
MODEL JBEEP
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Area = 625 m? (25 x 25 m)
Floor to floor - 3.5 m
Office building

Day time operation

3 storey building
— Ground floor

— Intermediate

— Top floor

(3 zones)

Indo-Swiss Building Energy Efficiency Project




STEP 1: BUILDING A SIMULATION ]
MODEL JBEEP
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Building envelope:

Wall: 230 mm brick (U value - 0.438 W/m?)

Roof: RCC 150 mm + XPS Insulation (U value - 0.409 W/m?)
Internal floor: RCC 150 mm (U value - 2.47 W/m?)

Ground floor: RCC 150 + XPS insulation (U value - 0.409 W/m?)

Glazing: Double glazing
— Window to Wall ratio = 30 %
— SHGC =0.27
— VLT =0.49
— U Value = 1.5 W/m?

Internal loads: (8 am to 6 pm; Monday to Friday)

Occupancy = 9.29 m? / person
Equipment = 10 W / m?

Lighting =7 W / m?

Ventilation rate = 5.2 liter / sec / person
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Radiant Slab /
Radiant Panél”
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File Edit Go View Tools Help - View rotation | Axonometric \:| Narmal e
DEHQR X0 WGNO I iISH B HE QLB OO HH(QA6 / \

Navigate, Sile Delhi Buunding 1 (nfo, Help
Site Layout || Activity | Construction || Openings || Lighting || HVAC || Generation | Economics | Outputs || CFD Help E
s | : Edit Building Layout
HEdAPZT Main tabs _ _
7 \ Use this screen to add, edit or Blocks in
E--ﬂ elhi the current building. You can also Y, move
- Building 1 \ or delete openings.
g <HVAC Spstem>
: Air Loop
CHW Loop-D D AS \

9 Import 2-D drawing file \
CHW Loop - Radiant

Condenser Loop
% Zone Group
52 Ground floor

@ |mport BIM model

& Wtﬁr@ﬁam block I
dlAdd surfﬁces toadd a newsu.rmfe to the

block

ﬁ Drag Face to change the dimenjions of a
block in the current building

To add or edit partitions or to drazvuid
t.

Intermediate
(] Zone 3
=55 Top floar

perimeters such as courtyards yoy should go to

- 2 k]
@ Zone the block first by double-clicking dn i
Navigation
Go to block level by double-cligking on the
- appropriate block in the Modgl view ar
Na\"gate : = \eingle-clicking on the block j the MNavigator list.

m oad data (new builghng defaults)

Site, ~N —
Buildings,

Zones etc.

Edit || Visualise I Heating design I Cooling design I Simulation I CFD I Daylighting I Cost and Carbon




STEP 2: SLAB COOLING MODELING - D 1]
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* Go to help/info tab
— Add zone group using (3 zones)

* Go to navigate tab, zone level
— Define set points: 24°C (operative); RH - 50%
— Define fresh air rate (5.2 l/s-person)

— Target all 3 zones
* Ground floor
 Intermediate « Ground floor
» Top floor * [ntermediate
« Top floor



Edit HVAC Zone -
HVAC Zone Data

General | Target

General

Mame
Thermostat Schedules

14 Thermostat heating setpoint schedule

sefpoint Schedules
Heating PhY setpoint schedule
ZaCooling Bhivsstpaint schedule . o o o

Humidistat Cantrol
I Humidistat cantral
I Humidifying BH setpaoint schedule

[ De-hurmiditying RH setpoint schedule

Cooling Sizing

Heating design supply airtemperature ["C)
Heating design supply air humidity ratio
Zone heating sizing factor
Heating design air flow method

Jutgige Alr Sizing
Cutside air method
Outside air flow per person (m3fs-person)

= P T w
Zune A Disumaloun Enectivengss

Cooling design supply air temperature input methad
Cooling design supply airtermperature ["C)
Cooling design supphy air humidity ratio

Cooling minirmurn air flow fraction (furndown ratia)
Zone cooling sizing factar

Cooling design air flow method
Heating Sizing

Heating design supply airtemperature input method

GroundFloorZone3

Heating set paint schedule

Heating Fanger comfort setpoint: Always -0.5
—Loaling Cangercomiort setpaint Abweys 11

£

Off 2447

Felative humidity setpoint schedule: Alvasys 50,00

1-Supply airtermperature i
14.000

0.004

0.000

1.150

1-Cesign day 4

1-Supply air temperatura =
L0.000

0.004

1.250

1-Cesign day =

£

1-FlowfPerson i
0.0052
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* Go to help/info tab
— Add generic air loop

|
|<— Add a generic air loop
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Go to navigate tab
— Select AHU
— Go to edit at info tab

— Define supply air flow rate as 1.05 m3/sec (fresh air only)
— Add Schedule

Air handling unit Data
General || Outdoor Air System

1-Constant wolume
1.05

8:00-18:00 Tue - Fri - Monday precooling - AHLU

Include extract fan
bixed Mode Zone Equipment

[ tixed mode an

Indo-Swiss Building Energy Efficiency Project



« AHU data:
Outdoor air
system (
— No

recirculation

— Heat recovery

(75% Sensible &
Latent)

Indo-Swiss Building Energy Efficienc
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Heat Recoven:
On /
N =
Maminal supply air flow rate (m3/s)
Mominal electric power (W)
supply air outlet termperature control
Heat exchanger type
Economiser lockaut
Effectiveness
=ensible
at 75% Heating air flow
at /5% Cooling air flow
at100% Heating air flow
at 100% Cooling air flow
Latent
at /5% Heating air flow
at /5% Cooling air flow
at 100% Heating air flow

at 100% Cooling air flow
Frost Contral

Frost control type
Heat Recavery Operation
[t4 Awailability schedule
Fre-Treatment

Autosize
0.000
1-Mo
1-Flate
1-ves

0.750
0.750
0750
0,750

0.750
0.750
0.750
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* |In AHU Unit
— Add cooling coil

Indo-Swiss Building Energy Efficiency Project



Go to Water
cooling coil
data
— Add scheduling
— Select control
type:
3-temperature

and humidity
control

Water Cooling Coil Data
Cooling Coil
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General

Mame

Type

Designwater flow rate (m3/s)
Design air flow rate (m3fs)

Design inlet water termperature ("C)
Design inlet airtermperature ("C)
Design outlet air termperatura ("C)
Design inlet air humidity ratio
Design outlet air humidity ratio

Twpe of analysis
Eattxcfonger tonfforatdh = "
0 & anh

f
g | ahility schedule
Cantraller
antral wariahle
1 omtr o | s
Actuator variahle
Contraller convergence tolerance (deltal)
kaximum actuated flow (m3/s)
Minimurm actuated flow (m3fs)

Indo-Swiss Building Energy Efficiency Project

Air Loop AHL Cooling Coil

144 ater i

Autosize

Autosize

Autosize

Autosize

Autosize

Autosize

Autosize

1-Simple analysis =
_— R w—— o .

5:00-18:00 Tue - Fri- Monday pr

FTemperature and humidity rati -
B T mmm wm

1-F o “

Autosize

Autosize

0
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* Navigate tab
— Go to air loop
supply side
— Add set point

manager for
humidity control

R

—

A

Air Loop AHU (CAV)

Setpoint Manager Data

Setpoint Manager

General

Marre r oo RIS o e . E
Type 1-Scheduled =

Control variahle B-hdaximum humidity ratio <
4 Setpoint wariahle schedule u DeHurnidifier set point; Alwaes 0.008
14 =E1P < y

Indo-Swiss Building Energy Efficiency Project
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« Go to zone level

 Add air ('—‘ f'_'-'-

distribution unit . { [ P
to the zones L \ = : " |
+ Add extract unit | Q I .J\r> 5 --D—I
to the zones I ) y \ L :

N A.i.rd.isthbution unit .| —
i Extract unit
-lAir in .
- Air out

Indo-Swiss Building Energy Efficiency Project
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air Laop sHL (LA

Connect the;air loop to the zones

o § BN E s § .
S s em g s Emo
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Add chilled water plant loop
* Nameitas CHWloop—-DOAS




 Chilled water loop - D O

— Define
chilled
water loop
schedule

— Specify
values
under
sizing
header

Plant loop Data
General | Plant Equipment Operation

AS

General

Mame

Fluid type

Glycol concentration

Flant loap volurme (m3)
Flaw Type

Plantloop flow type
Temperature

Maximum loop temperature {'C)

Minimurm |loop temperature ('C)
Flow Rate

Maximum loap flow rate (m3/s)
tinimurm loop flow rate (m3/s)

Loag dist sl SChEme m

Flant loop demand calculation scheme

Design loop exittemperature (C)

Loop design termperature difference
( tion

[ Cutside temperature operation

(deltal)

CHW Loop
&-EthylenaGlycal
0.250
Autocalculate

2-ariable flow

80.00
0.00

Autosize
0.000000

paa M ey w mmm w
1-SingleSetPaint

8:00-18:00 Tue - Fri- Monday precooling - AHU
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— Chiller =

Chiller

selection - |=f

Marme
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Chiller

VS D #Zhillertemplate ° ° Elec:tricE-‘rhiller Centrifugal Carrier 19+ 1556kMWAS.53
gl Chiller selection =T :

Rﬁference capacity (W)

_ Auto_size Reference COP . I

Corfimm o M ot W o, —

Chiller flow mode

capacity
— Auto-size
flow rates Feference leaving chilled water temperature ["C)

Reference entering condenser fluid temperature (°C)

Fow Pates

F Hormance Curges
[C]Coaling capacity function ofterperature curve
[C]E!ectic input to cooling output ratio function of temperature curve

Fart Load Settings
tinimum parnt load ratio
baximurn par load ratio
Optirnurm part load ratio
tinimum unloading ratio
Heat Recovery

[ Heat recovery

Indo-Swiss Building Energy Efficiency Project

[F|Electic inputto cooling output ratia function of part load ratio curve

Autosize
5.A30

E EEm ) Emm § I § O .
3-Mot modulated =
1.00

2-ater cooled >

Feference chilled water flow rate (m3/s) F l ‘ A ' ﬁﬁt‘ e n s
Feference condenser water flow rate (m3fs) 0 Sl Z.I ng

ElectricEIRChiller Carrier 19<R.1 SBEkW,fE.ESCOPNSD
ElectricEIRChiller Carrier 19xR 1580k\/5 53COPASD
ElectricEIRChiller Carrier 194R 1580kW/5 5ICORPASD

0.130
1.010
1.000
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Chilled water loop-D O AS

— Control: Outdoor air set point

Setpoint Manager Data

General

Marmne
Type 0-Olutc .
Control wariable 1-Temperature

Ciutdoor Air Temperath

Setpoint at outdoor low temperature [7C) 12.22
. Dutdoor low termperature [7C) 155k
| setpoint at outdoor high temperature (7C)

Cutdoor high temperature ("C)

[ Second rezet rule

Indo-Swiss Building Energy Efficiency Project
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* Go to navigate tab
« Select CHW loop - D O AS demand side supply

— Connect chilled water loop‘{,o&'cooling coil
e

ol

i T
TR P RTTEVEY Paren
| 2 T
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* Go to info tab
— Add condenser loop

» Select condenser loop

Indo-Swiss Building Energy Efficiency Project
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Go to navigate tab =
Select Condenser loop
demand side supply & = .o

— Connect cooling tower to
the chiller -

Indo-Swiss Building Energy Efficiency PFOJE
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Radiant system modeling

| > F————— |

" amn 5 mmm m s s mmm n e s o 8 T
AN /

AN /
- A> /
AN /

AN /
L [

Indo-Swiss Building Energy Efficiency Project



Define
parameters for
chilled ceiling

Indo-Swiss Building Energy

Tube dia.,

circuit length

limited to
107 m,

Zone control
operative
temperature

Add cooling
set point
schedule
Dew point
offset (2°C)

Define
operation
schedule

Target “All”

Chilled ceiling Data
Chilled Ceiling

Tubing Settings
Hidronic thhing inside Siameater m)
Hydranic tubing length {m)

Mumber of circuits
Circuit length (m)

baamum cold water flow (m3/s) Autosize

Zone temperature control type
Cooling contral temperature schedule

Throttling range (deltal’)
Condensation Caontral
Condensation control type
Caondensation control dewpoint offset ["C)

Intermediate:Zoned Chilled Ceiling
2% ariable flow

i -

Autosize

2-Calculate fram circuit length
106.700

J-Dperative temperature
Cooling set point 24 C & 8:00-18:0

2.000

1-Simple off
2

BEEP
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g:00-17:00 Tue - Fri- Monday pr ...
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\CHN Loop 2
. _—— . - °

Add chilled water blant loop
* Name it as CHW loop - Radiant

=
il —
~ Fa
N Ao s
— —
r R %
7ir Loop Zowe S ¥ | > <
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Lo 20,
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« Radiant e
CHW loop s

Mame CHW Loop - Radiant

. Fluid type 2-EthyleneGlycol -
- Def] ne [0.250

Glycol concentration

Chi lled Fratiorg ol Autocalculate

l Flant loop flow type 2-/ariahle flaw -
Water Oc Maximum loop temperature (°C) d0.00
SC h ed u le Minium loop temperature ('C) n.0o
Flow Rate
. Maximum loop flow rate (m3/s) Autosize
— SpeC'Ify Minimurn laop flaw rate (m3/s) 0.000000
Load distribution scheme 1-Sequential -
Values P oy s CHCUcEmeec - mmmm 0w mmm o m mmm on o mmm e s - w mmm = =
esign loop exitternperature (C) 13
u n d e r BLoop design temperature difference (deltal) 5 I
Operation

sizing
header

atian

o] Qieide tegpergiue op

EEElti & I'_ u | u | u | u | u | u | u | u

Indo-Swiss Building Energy Efficiency Project




 Radiant CHW

loop

— Chiller
selection -
VSD

— Auto-size
Capacity

— Auto-size
flow rates

Chiller Data

G neral

arme
%Chillertemplate

teference capacity (W)
eference COP

CoMpre MM, oty off SRS, § - @ - = -
Chiller flow mode

Sizing factor

Slow Fates
Feference chilled water flow rate (m3/s)
Feference condenserwater flow rate (m3/s
Serormanre Curveg
[C]Coaling capacity function ofterperature curve
[C]E!ectic input to cooling output ratio function of temperature curve

[F|Electic inputto cooling output ratia function of part load ratio curve
Fart Load Settings

tinimum parnt load ratio

baximurn par load ratio
Optirnurm part load ratio

tinimum unloading ratio
Heat Recovery

[ Heat recovery

Indo-Swiss Building Energy Efficiency Project

Bl Chiller selection ="Type :
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Chiller
Electri Chiller Centrifugal Carrier 19<F 1586kMWAS.53

Autosize

5.A30

Nl IS O S § S -
3-Mot modulated =
1.00

2-ater cooled >

ElectricEIRChiller Carrier 194R 1586ky/5 53CORPASD
ElecticEIRChiller Carrier 19xF 1586kyY5 53C0RASD
ElectricEIRChiller Carrier 194R 1586kMY5 53C0RPASD

0.130
1.010
1.000
0.130
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Radiant Chilled water loop
— Control: Outdoor air set point

Setpoint Manager Data

Seipuirrt_l'ﬂ'lanag.er

General
CHW Loop 1 Setpaint kManager
10-Cutdoor air reset
1-Temperature

Mame
Twpe
Control wariahle

Cutdoor Air Temperatures upply Temperature Relationship n
Setpoint at outdoor low temperature (°C) 16 ;
Outdoar low temperature (*C) 15 ¢
Setpoint at outdoor high temperature (°C) 113 |

Outdoar high temperature ("C) 30 |

L5

[ | =econd resetrule

Indo-Swiss Building Energy Efficiency Project
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Connection betwie
condenser loop.&
Chilled wate

Connection b
chilled ceiling
water loop |

iR
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uuuuuuuuuuuuu




|5
BEEP

BUILDING ENERGY
EFFICIENCY PROJECT

Indo-Swiss Building Energy Efficiency Project



Chiller for
DOAS System

CHIN Lo - T 00A | Sppl 2plmenBU oog - 00A § SLpply Mre D

DR doa - 10 & & gl ra..»iq

SHEY lRe

Fresh Airs

Cooling
Tower

Corecrser Laos Supp y Spiter 3 Cordorssr oo

Slakaior Chiller for
Radiant System

EP
3 ENERGY
Y PROJECT

Coreorssr Loop [emand Spltor & ol
¥

CHW Lo - Radlant Supply a.n-in

I

-

Exhaust Air

T Tvvgs BT BBy

AHU for
DOAS

CHW Return

Radiant Slab /

WY oo - Tadark Denand MicerQWW _oon - Talwpt Do Spiller 11

CHW Supply

|‘ Radiant Panel

. Supply N v
. N A
Air B a

Conditioned
space

Doy G

wurn

Air




STEP 2: SLAB COOLING MODELING 1]
— INTERNAL SOURCE ACTIVATION BEEP
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 In design builder, chilled pipes are considered
as internal source
« Add internal source at ceiling/roof

— Go to construction tab
— Enable internal heat source option for ceiling/roof



RADIANT SLAB COOLING ”\

SCHEMATIC
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Finishing

Insulation

NN

Radiation Convection

Radiation Convection

\ VAR

Slab

X

Radiant cooling pipes

Finishing with tiles

il i AT AT AT AT AT AT TS T E T T T T T T T T T T T T T T T TS

Slab

'BIAIA

Convection

Radiant cooling pipes

Modelling of slab cooling construction
* Roof
* Internal floors

FFFTETTETFTEFTFEFTEFTETFTEFTTFTTETTTTTETTEFTEFTEFTEFTTTS




DESIGN BUILDER — ROOF SLAB ”\
CONSTRUCTION
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BUILDING ENERGY
EFFICIENCY PROJECT

Outer surface (Ambient) 0 Vt f
uter surface

10.00mm _Asphalt, Hyd[not to scale]

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

11111111111111111111111111111111

Inner surface

Construction is defined layer by layer
Layer numbering always starts from outer surface

Insert the cooling pipes (internal source) above the inner surface, which gives more
cooling effect to the zone below
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BECEN IEF I ML EFErTA ARSI T L FL I IR

avigate, Site Hyderabad, Br iding 1

Ste Layout | Activiol]| Construction | Opgpings | Lighting | HVAC | Generation | Economics | Outputs | CFD |
Sien L F-ulle .

- *
ﬁlﬁ H_'r":lE!I'ah.a.j
- Building 1

sround floar

(5 Zone 3
Intermediate
ne 3



onstructions Data

Layers | Surface properties || Image | Calculated g Cost | Intemal source || Condenstion anatysis

General

Name training module - chilled flat roof
Source
E‘Categgry Roofs -
ety 1 No leve England and VWales
Definition ¥

1-Layers i

Definition method

Calculation Setftings

Number of layers 4 -
Cutermost layer

Syhdaterial Asphalt_Hyd

Thickness {m) 00100

[ Bridged?

Syhdaterial #P35 Extruded Palystyrene - COZ Blowing
Thickness (m) [0.075 |
[ Bridged?
sytdaterial RCC_Mayak
Thickness (m) 01250
[ Bridged?
Innermast layer
Syhdaterial RCC_MNayak
Thickness (m) 0.0250
[ Bridged?
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Constructions Data
Condensation anahysiz
Layers I Surface properties

Image | Calculated | Cost || Intemal source

Inte (o=

Internal source
Laryer after which the internal source... 3

2D v

0300

Dimensions
Tube spacing (m)

Indo-Swiss Building Energy Efficiency Project



DESIGN BUILDER — INTERNAL FLOOR
SLAB CONSTRUCTION

Layers || Suface propertties || Image || Calculated

N
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Cost || Intemal source

Construction is defined layer by layer c

Inner surface o
- o T s B - -_r T 5
LTI | iy
= Rl S a0 i g s N, AT ar g

COuter surface

Layer numbering always starts from outer surface

Insert the cooling pipes (internal source) above the outer surface, implies more
cooling effect to the zone below



onstructions Data

Condensation analysis

Layers || Surface properties || Image || Calculated || Cost || Intemal source

Name training module - chilled internal floor !

Source
[ Category Floars {internal) <
&2 Fegion England and \Wales

Definition

Definition method 1-Layers -

culation Settings

Mumber of layers 4 -

Outermost layer

@Material RCC_MNawak
Thickness (m) 0.0250
[ Bridged?
Sehdaterial RCC_Mayak
Thickness (m) 01250
[ Bridged?
@Material Floor/Roof Screed
Thickness (m) a.oezn
[ Bridged?

Innermost layer
Syhaterial Ceramic/porcelain_Hyd
Thickness (m) 0.0130

[ Eridged?

Condensation analysis
Layers I Surface properties

Calculated || Cost

Intemal source

Internal source

Internal source

Dimensions
Tube spacing (m)

Layer after which the internal source is .. 1

20
0.300

BEEP
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Calculation Options Data

Qutput || Simulation Manager

Calculation Options

Simulation method 1-EnergyFlus -

Time steps per hour 9 -1

T Z-Operative temperature -

[ emperature contral )

[ Include all buildings in shading calcs
[ kdodel reflections and shading of ground reflected solar

salar distribution 2-Full exterior -
shadowing interval (days) 21

d HY AL Autasizing

Indo-Swiss Building Energy Efficiency Project



SLAB COOLING - SIMULATION

RESULTS

Energy Consumption
(kWh/year)

1

o B~ W N

1
2

Lighting
Equipment

HVAC
Total

EPI (total)

EPI (HVAC)

46500
32550

61551
140602

79

34.5

DOAS
Radiant

37%
63%

HVAC
44%

N\

BEEP
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Room
Electricity
33%

Lighting
23%
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ssssssssseeewe=—— Floor covering

—— Floor construction
(e.g., screed, raised floor)

Structural slab (concrete)

—— Air gap

Insulation
Heating/cooling tubing
Metal panel

Panel cooling systems

Source: Jingjuan Feng, PhD Thesis, “Design and Control of Hydronic
Radiant Cooling Systems”, University of California, Berkeley
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Constructions Data
Layers | Surface properties

Calculated Intemal source

S———— [|oor covering Outer surface
——— Floor construction 10.00mm ~ Asphalt. Hud(fot ta scale)] 1

(e.g., screed, raised floor)

Structural slab (concrete) 150.00mm RCC_Maypak

—— Air gap
Insulation

A Heating/coo"ng tubing BO.OC0mm i at 300k,
Metal panel

3

[ mp~ #ES5 Fetrudad Palysbeeps - FOZ Plowing

[nmer surface

* Insert the cooling pipes (internal source) above the aluminum panel

Indo-Swiss Building Energy Efficiency Project



Constructions Data

Surface properties

Image

Calculated g Cost

Intemal source | CondendBtion analysis

Layers

Source

[ Categary

= Fegion
Definition

Definition method
Calculation Settings

Mumber of layers

Cutermast layer
& tMaterial

Thickness (m)
[ Bridged?

@Material

Thickness ()
[ Bridged?

&Material

Thickness (m)
[ Bridged?

@Material

Thickness ()
[ Bridged?

Innermost layer

@Material

Thickness ()
[ Bridged?

Training module - panel;air gap chilled flat roof
[ =]

Foofs
England and Wales

1-Layers

Irtemal source

Constructions Data

Surface properties

Calculated

Image
=

Condensation analysis

Inte

Asphalt_Hwd
n.0100

RCC_Mayak
0.1500

Air at 300K,
0.0500

*PS Extruded Polystyrene - COZ Blowin
0.0250

hetals - aluminium
nooz

Internal source

Layer after which the internal s... 4
20
0.300

Dirmensions
Tube spacing (m)
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Constructions Data
Layers | Surface properties

Calculated || Cost || Intemal source

mssssssssssesse=—— Floor covering

*—— Floor construction
(e.g., screed, raised floor)

Inher surface
13.00mm  Ceramic/porcelain_Hyd
12.00mm  Floor/Roof Screed(notto scale]l.. §

Structural slab (concrete)

100.00mrm RCC_Mapak

—— Air gap

7; Insulation

——— Heating/cooling tubing
Metal panel R0.00mrm  Air at 300K, 3

25 00mm #FP5 Extruded Palpztorens - CH2 Blowing 2

Outer surface

* Insert the cooling pipes (internal source) above the aluminum panel

Indo-Swiss Building Energy Efficiency Project



Layers || Surface properties Calculated

Intemal source:

Source

[ Categary

gz Feqion
Diefinition

Definition method

4_4‘:? kdaterial

Thickness (m)
[ Bridged?
ayer 2
@Material
Thickness (m)
[ Bridged?

& kdaterial

Thickness (m)
[ Bridged?

{57 kdaterial

Thickness (m)
[ Bridged?

é? kdaterial

Thickness (m)
[ Bridged?

Innermost layer
& kAaterial

Thickness (m)
[ Bridged?

Floors (internal)
England and ‘Wales

1-Layers =

kdetals - aluminium
noorz

#*PS Extruded Polystyrene -
0.0250

Adr at 300k
0.0500

RCC_Mayalk
01000

Floor/Roof Screed
0.0120

Ceramicfporcelain_Hyd
0.0130

|5
BEEP

BUILDING ENERGY
EFFICIENCY PROJECT

Calculated || Cost || Intemal source

Internal source

Lawer afterwhich the internal source isp.. 1
Dimensions 2D
Tube spacing (m) 0.300




PANEL COOLING - SIMULATION

RESULTS

Energy Consumption
(kWh/year)

1

o B~ W N

1
2

Lighting
Equipment

HVAC
Total

EPI (total)

EPI (HVAC)

46500
32550

58880
137930

DOAS
Radiant

77

33

37%
63%

HVAC
44%
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