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The company

ETU Software has been developing technical and CAD software 200 employees, 60.000 clients

since 2002 for the fields of energy efficiency, building services

and HVAC planning for new buildings and the renovation of old

buildings.
In the field of energy consulting, ETU Software is today the

market leader in Germany (70% market share).

The data acquisition of manufacturer data for use
' ' . . ' i L) =
in calculation software is another of the services offered % Sl

by ETU Software.
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Subsidaries in Germany, Austria & Spain

Hottgenroth Group

Hottgenroth Software GmbH &Co. KG was founded in 1996 by
Karl-Heinz Hottgenroth. In 2002 Hottgenroth took over

ETU Software GmbH.

Nowadays, further subsidaries strengthen the headquarter in
Cologne.

HOTTGENROTH & TACOS GmbH in MUnster is a further subsidary
and a specialist in sophisticated design of non-residential
ventilation systems.

ETU Software GmbH is the trading partner for foreign business
within the Hottgenroth Group.
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HottCAD und exchange of data

BIM-Methodology

HottCAD is an integrated CAD solution that has been specially developed for the requirements of
technical building calculations. All modules work with data

from the common 3D model and enrich it if required.

IFC files can be imported and exported.
Plug-ins allow 3D models from other CAD programs

like Autodesk Revit or Nemetschek Allplan.

AUTODESK ALLPLAN

ANEMETSCHEK COMPANY

Alternatively, planning documents such as image files, DWG/DXF and PDF

can be used for retracing the building in HottCAD.
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ETU-Simulation

Thermal building simulation and plant scheme simulation including

solar energy and geothermal energy (optionally with boiler and CHP)

ETU-Simulation Silber
CAD-Software [eru s o]

Parameters of the thermal
building simulation:

 Building components
 (Climate data

« Usage profiles
 Shading

« Demand profiles
 Zones for same profiles
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ETU-Simulation - Results

Thermal energy balance of the building

Heating energy demand: 633,38 kWwh Max. emitted heating power: 0,91 kW (27.January, 17-18 h)
Heating energy supply: 200,3 kiWh Emitted dimensioning heating power: 0,82 kW {12.February, 17-18 h)
i v i
Cooling energy demand: 1558, 4 kih Max, emitted cooling power: 2,39 kW {31.August, 12-13 h)
Cooling energy supply: 1267, 7 kWh ) _ o ;
o . o Emitted dimensioning cooling power: 2,39 kW (31.August, 12-13 h)
Heat emission from devices and lighting:  170,7 kWwh

Qperating hours: 475 h (heating), 2980 h {cooling)

Total energy supply: 1639,3 kWh (198, 7 kwh/m3)

Heat gains (2451.,5 kWh) Heat losses (2451,5 kWh)

B 2009 Heating [ 35582 Solar Bl 1267 7 Cooling B 994 5 Ventilation
B 7707 People Hl 15,7 Devices Bl 189210 surface

Bl 152 Lighting = 16,5 vertilation

7042 from zurface

Wentilation

Excess and under temperatures:

[Devices |
[Tt |

from surface

Maximum temperature overrun: 35 2,6 °C

Hours of excessive temperature (Internal air): 850 h
Degree hours of excessive temperature (Operative): 1719,8 *h

Maximum temperature undercut:
Hours of under temperatures (Internal air): 790 h
Degree hours of under temperatures (Operative): 672,3%h

Hours of occupancy: 3285h

XXIl Simpodsio Luso-Alemao
Eficiéncia Energética, 20.10.20

s ’;,w\' it

4 ;.{n.:.,,: §L‘J

ETU-Simulation Silber

CAD-Software  GEEID

Results:

- Heat demand

« Cooling Demand

» Devices

* People

 Solar load
 Lighting

« Air infiltration
 Surface heat output
« Ventilation
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ETU-Simulation

Simulation of the annual load duration curve

ETU-Simulation Silber

Software  CEETD
manual input Maximum load [kWw] Moment Maximum specific load [W/m2] Annual energy demand [kwh/a] GAD-Software

Heating O 15,54 13.01. (05:30) 114,53 1483947

Hot water O 0,93 01.01. (07:30) 6,83 2968,06 o 0 ot
Heating, Hot water (combined) O 15,94 13.01. (05:30) 117,46 17807,53 == O
Cooling O 3,13 20.08. (00:30) 23,09 487,27

Electrical Demand O 0,97 01.01. (18:30) 717 5000
- Annual load duration curve

Heah’ng

[ Cooling

Electrical Demand

\..“
.
\'\_
iy
\\
H“\.._
""\L____‘
e
e
500 1000 1500 2000 2500 3000 F500 4000 4500 000 5500 G000 G500 000 00
Total hours
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ETU-Simulation

Plant configuration

ETU-Simulation;Silber
CAD-Software [erusinte o}

Building Data Entry Plants

How do you want to enter the geometry of the buiding? Choose whether to simulate detailled plants or just roughly consider their effects on the building simulation, i

(C) Simple mode Mo Simulation of the Plants L

Geometrical entry via several parameters - compatible to HottCAD (@) Detailed mode Dimensioning and Simulation of the Plant

I_g [] cooling system

W, eneoo B o ™ & Plant simulation:

L (= . 000"“9
 Ventilation

- * Humidity

Which boundary conditions shall be used for the simulation of the building?

Tabular Entry of Building Elements - not compatible with CAD

Even if no pv-system was created in the beginning,
this is still possible in HottCAD later on.

('“ Free simulation [ ] PV
- Q [IDIN calculation (DIN 1859/DIN EN 15315)

Simulation of room temperatures, heating- and cooling load. Climate data and usage profiles can be chosen freely.

DIN Calculation of py-system according to DIM - without simulation.
Account for humidity
Calculate humidity of rooms using humidity sources and external Airexchange. Condensation at cooling emitters increases required cooling. P S 0 I a r th e r m a I
g [ quick examination
- [} sSummer heat protection acc. to DIN 4108-2 8.4 k Simulation of pv-system without detailed calculation of connection.
Climate data from test reference years are used, determined by the dimatic region (summer) of the location {for locations in Germany; else standard -it could be changed to detailed connection anytime.
dimate data). Usage profiles are fixed. The aim of the calculation is to ensure the adherence to upper limits for room temperatures. [ ) e a p u m p s
Detailed Connection
] German VDI 2078 - Cooling load @ Dimenion and ol simulation of e incuding selecton of an et °
Artificial dimate data is used, determinded by the location's cooling load zone. The aim of the calculation is mainly to determine the cooling load. Only E:QE:DSII;ZSQW Ofon:olgalzus'n;:o ggiﬁgspl\fﬂys m including selection ot an inverter

for locations in Germany and Austria.
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PV-Simulation

Manufacturer-independent simulation software for the planning and
design of photovoltaic systems

Software for time-saving measurement of roof areas, facades, windows and doors

using a digital image file. The determined areas can be transferred to the PV-

Simulation programme for further calculations.

Results:

: L == | Il PV-Simulation 3D PLUS
Forecasts for yield and profitability ST

: _ : [= =0 ,\.A.-.-.‘_
wn—LMﬂ:mw e | Sen | Onarges At | Wenderontt | oGummens | 0 Cuwnog
. . . . . b S
» Dimensioning of the PV system including battery i -
L
TvErm
- Optimisation of the plant to the usage behaviour sosd. O

Project report for consulting and documentation o -
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PV-Simulation

Results

File Program functions View Extras Help

bl

u General

Project Data
Project Options
Location

Climate Data

7) Shading F3

Horizon

>»

¥

Usage

Demand Profiles

? Photovoltaik sy... #

Module Catalog
Fields

Inverters

Design

Electrical Storage

Summary

Simulation F3

0

Diagrams - Photovo...

/sj Profitability %

Revenues and Expendi...
Parameters

Key Figures

Risk Analysis
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Total | Modulfeld 1

Sizing
Gross surface: 34,93m?
Nominal Power: 5,4 kwp

Owverview Diagrams  table

Usage of PV Production

Annual results

Annual generation: 4955 kwh
Spedfic Generation: 919,5 kwhfkwp/fa
Performance Ratio: 85,5 %

CO2 Reduction: 2428 kgfa

Dwn-Consumption

Own-Consumption Rate: 64,3 %
Self-suffidency Rate: 63,9 %

PV-Simulation 3D PLUS
GAD-Software. GIEITD

Solar Power Storage T ' ‘

B/
simulation Solsf;

Mominal Capacity Battery:8,1kWh
Usable Capacity Battery: 5,7 kwh
Mumber Cycles Battery: 207 fa

Electrical Demand Coverage

O Own-use directly 2066 kiWh/a

O Battery charge 1281 kWwh/a O Grid feed-in 1619 kwh/a

O PV directly 2066 kiwh/a I Battery discharge 1127 kWh/a O Grid Energy 1807 kWwh/a
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ETU-Simulation

System hydraulics / Plant schemes (1)

ETU-Simulation Silber
CAD-Software [eru s o}
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ETU-Simulation

System hydraulics / Plant schemes (2)

ETU-Simulation Silber
CAD-Software [eru s o}

B @

3
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Manufacturer data

Digital product data for dimensioning, simulation and quotation

HOTTGENROTH
SorFTwARE

€TU TAC®S

BIM Partner

Stand: 1.10.2019
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@soscH  mrEmE Gomem  [IITHeay o LTM melbes  Meltew  $NIBE
Cortotham CO5MO 2\(34@3 A Dimplex Viioveuan oventrop Panasonic [ruceiTd .
Dilkeer elco@ FRANKISCHE frese gmbabianaschutz prolux purmo REHAU @ voszLnoor oROBLIR
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ETU-Simulation - Results

Energy Balance Plant Technology

Electrical Demand

B compact heat pump B Compression refrigeration machine
Dimplax SIH 40 TE

B domestic electricity

The total electricty consumption is 37426 kWh/a
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ETU-Simulation Silber
CAD-Software [eru s o}

il =

Electrical power generation Heating cutput Electrical Demand Coverage

12616 k'Wwh,
i o

W Grid feed-n P¥-Power B Own-Consumption PY-Power B compact heat pump W Boiler O Grid Energy B Self-use [ direct consumption
Dimplex SIH 40 TE

Of the total PY production {14336 kWh/a), 100% is self-used. The total heat production iz 22543 kWh/a Of the total electrical demand (37426 kWh/a), 38% is covered by the plant
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ETU-Simulation — Thermal time series

Time series for 1 year with hourly resolution for any zones or rooms

ETU-Simulation Silber

Zone view  Building view Time diagrams  Annual results CAD-Software feru-sinis o}
Building element A
= m MFH mit Restaurante 3= LDECL T Coldest Day
= {5F Restaurant @ Year
[ ] DG-R1 - 5chenke O Month f—— Normal Day
DG-R4 - Nebenzimmer -
E'DG-RS Restaurant Ooay : : o O E’ Ca e
B @ Kiiche in Michtwohngeb&uden
: ~[] DG-R2 - Restaurantkiiche — Lesmperatae
D @ WC und Sanit&rr&ume in Michtwohngebiude [Ainternal air

[+] DG-R6 - WC-Raum Damen [Joperative

[ ] DG-RY - WC-Raum Herren [[]setpoint heating
=5 Wohnraum [Isetpoint cooling
[::l EG-R13 - Wohnraum [AExternal air

[ 0G1R1 - Kiiche

- [] EGR15 -Kind D02
~[-] 0G1-R 10 - Schiafen
[ ] EGR11 -Kino

[+l o61R11-Kno - - -
[.::l EG-R 14 - Kind 001 Jan Feb Mar Apr May Jun Jul ALy Sep Cct Mo Dec:

~[] 061-R13 - Wohnraum
- [] EGR 10 - Schlafen
-] EGRS - Flur Heating
[i] 0G1-R 14 -Knd EARequirements Heating
-] 0G1-R15 - Kind 002
~[] 061-RS -Flur Cooling
5| 5‘ Kiiche en
- [Tl EGR1-Kiiche
CI -5 Verkehrsflache

[::l Keller-R4 - Treppenraum
f:l Keller-RS - Hausanschlussraum
m EG-R3 - Treppenhaus
[_::l 0G1-R3 - Treppenhaus
[ Keller-R10 - Fiur

m Keller-R1 - Heizungsaufstellraum
f:l DG-RT - Treppenraum
m Keller-R.2 - Heizungsaufsteliraum 002

—] Heating /Cooling load

Cooling demand

Heating/Cooling load [KW]
=

t
Jan Feb har Apr May Jun Jul Augy Sep ot Mo Dec

—] Thermal loads

(7] DG-R 11 - Nebenraum 002 Lighting 3
[ 7] DGR3 - Nebenraum 003 Peaple z
m Keller-R.3 - Kellerraum Devices E
[_::l Keller-R5 - Kellerraum 002 [Isurface heat output E b
f:l Keller-R6 - Kellerraum 003 2 .

m Keller-R7 - Kellerraum 004
f:l Keller-R3 - Kellerraum 005
m DG-R5 - Nebenraum

=
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ETU-Simulation — Plant time series (1)

Time series for 1 year with hourly resolution for the chosen system

ETU-Simulation Silber

Period Averaging CAD-Software [eru-smec]
Coldest Day
@ l |
Normal Day
(C)Month
. T | e
()Day o o C\ b. = Hottest Day
— Heating and cooling
Heating demand ~ g0 ;
[ Cacliing demand ;3 R T o] 1 - i j
[ Heat distributors g o |11 | . ! i . [ 11
—_—— = —— - —,—— . - - . .
[ Cooling distributors g 20 TR " i ! i e L o (1 ] L
5 .40 I | | i 1!l ||
-9 ] |
&0 I -1 \ }
a0 :
x
“ Jan Feh har Apr May Jun Jul Augy Sep oct Mo Dec
- Electricity Supply and Demand
Electrical Generation PV ~ 35
|:| 30
. 2 "
[ self-use f direct consumptio £, . | L . I |
[rower Consumption (Plant) s 1 - i ) [ 4 I i k.. g
[[] domestic electricity LR - |
total electricty consumption 3
a
w Jan Fehb Mar Apr Mary Jun WJul Aug Sep Ot o Dec
- Fuel consumption
Fuel consumption Heating systg 25 R .
[ Fuel consumption g a0 || i |- I
=15
a
|
a || | | l l | E| T I |||.||.|“i']||.|| TP RESERA T | || | P | II N
Jan Fehb Mar Apr May Jun WJul Aug Sep
- Temperature
External air : : 1 : :
[ average Room temperature Il 1 " Y T — T |
. B— ‘I'!m”' j wl,ﬂrm‘ --Imm.' m_r.ll. ;F;- -I: o T“..I. T-u.u,ni- ',-II—F-N SO
i : : : : : :
Jan Feh Mar Apr May Jun Jul Aug Sep Oct Mo Dec
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ETU-Simulation — Heating time series (2)

Time series for 1 year with hourly resolution for the chosen system

ETU-Simulation;Silber
CAD-Software [eru-smeol

Period Averaging
Coldest Day

ow -~ ShOwn here: Janua ry

()bay o 0 C\ u. :F_E.. Hottest Day

- Heat Supply and Demand
Heat generation compact heat |
=1)
z
Fresh water storage S sa
E 40 1
Heating demand % 30 I
Distributions =P o PR " H
=
"g 104 .. LB N - — ...
2 LY L1l
0 * '
T T
1 2 3 4 5 =] 7 g 9 10 1 12 13 14 15 16 17 18 19 20 el 22 23 24 23 26 27 28 29 30 3
- Electricity Supply and Demand
Power Consumption compact he 16
Own-use compact heat pump D) 14 |
12 1
g A R [ SO SRR SUSUSNS SRS SUNU SO SN 1 SNSRI SO SO NSNS SNSRI SO WSS WS S—— WA | S— I
3 dl |i W . |
2 B 3 bend eermemmreey e b o e ] b folm b o] beftnc] bed] bl | bz e ] bl ke e e el W] e el i e A R R M ...........
4 | B - ¥ [ T N ) — S WSS | W W | W | (- I | NS | U O W o SN O ) S | N | — g
2 '} 'l l I I '} 4 "l FI i '} B I [ | I
S I8 £ P N O A | IPPLE |1 I WA 1A d JA B L L.l
1 2 ] 4 3 5] 7 =) 9 10 ih 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 S
Fuel consumption
- Temperature
100
External air an
average Room temperature 80

g
Flow Temperature Demanded 5
§ sofedl

Drink Hot Water Temperature [

10 Joert

t t " t t
1 2 3 4 5 B T g 9 10 11 12 13 14 15 16 17 18 149 20 2 22 23 24 25 26 27 28 28 30 3
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ETU-Simulation — Cooling time series (3)

Time series for 1 year with hourly resolution for the chosen system

ETU-Simulation;Silber
CAD-Software [eru-smeol

Period Averaging

Coldest Day
(O Year Hourly mean values  ~

-=— Shown here: Hottest Day (28. July)

@on 0/ [F ] [ oo
- Heat Supply and Demand
Cooling demand il . . ¢ . ;
[ compression refrigeration mach g_m I 1 1 | |
Distributions g -20 F
Allocation {cooling emission) Hef E -30
£ a0
£ =0
o -60
'§ 70
= -30
o1 0z 03 04 03 05 a7 03 o] 10 1 12 13 14 15 16 17 18 19 20 | 22 23 24
- Energy demand / Electrical power generation
[ compression refrigeration mach
Own-use Compression refrigers 25
g 20
5 15 I__I__I
g 1
€10
[ |
5 1
| _I_
D , e B —
o o2 03 04 os o0& o7 03 o9 10 ih 12 13 14 15 16 17 18 19 20 2 22 23 24
T Fuel consumption
- Temperature
External air
average Room temperature :E |——' I——|
Flow Temperature Demanded g 32 -——I |
30 Il__I |
24 | ]
‘g LR e mr———— ———— L |
(-1 e
g2 | !
=22 I
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ETU-Simulation

Building simulation for energy concepts and renewable energies

ETU-Simulation Silber
CAD-Software [eru s o]

Range of ETU-Simulation features PREMIUM PLATINUM

Building simulation according to VDI 6007

Protection against summer heat acc. to DIN 4108

 Future-oriented planning with
_ | renewable energies
BIM interfaces (IFC, Allplan, Revit and many more)

CHP and CCHP simulation ¢

Heat pump simulation  Digital twin for energy
Photovoltaic simulation Optimisation in new and
Solar thermal simulation EXiSting b“ildings

Cooling load calculation acc. to VDI 2078 and

HottCAD/3D

VDI 6007
Price overview STANDARD PREMIUM PLATINUM e (Galculate profitability of
Monthly fee 59,— €* 89,— €* 99,— €* energv measures

* VAT not included. The minimum duration of the contract is 24 months. All details regarding the contractual terms will be sent in written form for the conclusion of the contract.
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GetSolar Professional

Simulation software for dimensioning solar thermal systems

GetSolar Professional

Worldwide climate data available
« (Calculation of sun position, instantaneous power, standstill temperature etc
« Solar backup heating and domestic hot water

System yp-e|Temperatures:’tonsumption Storage tank | Circulation | Swimming pool | Back-Up

_5_: Cverview
2 Moment
+ Solar domestic hot water tank
ple] Simulation £ Two tanks
- " Cascade i
| my = w
== Position = ™ Combined tank i

(" Heating tank and sdhw

! System (" Heating tank + fresh water systemn i‘i i
" Solar preheat combisystem E =)
System type " Heating tank and flat stations T = 1
Temperatures / Consumption L '

>

Branco
Solar circuit
Storage tank (¥ internal heat exchanger ™ .
Circulation
" int. heat exch. and stratifier tube — '
Swimming poal —0;—:1"&‘555‘&.‘-’6“
e =
Back-Lp
E Collector ¥

Circulation

- - = W
;E collector circuit calculation ¥ Swimming poal
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ETU Software GmbH

CAD-based software for energy simulations

Thank you for
your attention!

Contact me for more information and to request free educational licences.
Professionals can purchase directly in our webshop at https://shop.etu.de

Dr. Andreas Straub

International Sales, Business Development & Training
a.straub@etu.de

+49 160 989 729 34

www.etu-software.com
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