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SDGs goals (10,11,12) and SUD program at the TU.  The status of energy-saving strategies and used instruments for retrofitting residential

QW% buildings in Germany - Programs and instruments.
«

Rising global energy prices and GHGs emissions. § . . _ _ .
e * The differences between the retrofit scenarios of a case study and their sustainable

developed - Nummerical Findings.

are crucial drivers for energy-efficient solutions.

Building sector contrubutes with 40%. &
Buildings are responsible for 29% of CO2  Gaps between the theoretical and practical aspects of residential retrofitting projects.
equivalent. Useful tools be further developed to overcome potential problems - Discussion

Buildings retrofitting shows high savings potential.

Energy Consumption (heating). Residential sector * The recommendations and potential proposals to increase the working efficiency in the

— family houses, in Germany, Hesse, Darmstadt retrofitting field of residential projects - Proposal approach, Developed tool

|Step 1. Data collection = Tool & e First Case Study Comparison: o

* Actual instruments and conditions of retrofitting market. 20000 18739 (100%) 35000 33463 (100%)
*Based on several criteria (building age, structure type, size and data availabilitty) 18000 20000
* specify current measures, sizes, dimenstions and other relevant facts. 16000
* prepere specifications tables. 14000 25000
10000
*Two case studies from resedential sector. 2000 15000
*|llustration of renovation roadbump scenarios £000 10000
* Overview on the scenarios for further development. 4000 2953 (15.8%) 2553 (13.6%) 2157 (11.5%) c000 5273 (15.8%) 4559 (13.6%) 3852 (11.5%)
* Technical scenarios application 2000
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Step3.Dataprocessing-Tool 24 :

*|ntepration of most sustainable scenrio.

* Potential issues on practice o Renewable Energy E Q [@ga—bgl.fﬁii
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* Findings of numerical analysis

Base data EH 85 EH 70 EH 55 Base data EH 85 EH 70 EH 55

B CO2 Emissions (kg/a) M Final energy requirement (kWh/a)

Photovoltaik Freiflachenrechner

HESSEN

Produktion Investition / Finanzierung
. Gewahlte Lei 3,3 kWp (20,0 m?) Investitionsvol 5.191€
Developed Tools 49 00 omdib 201 (i e s ™ ol
’ Stromeinspeising 1.281 kWh / Jahr (58%) 4 Darlehensbetrag 4153 €
29 81 Direktvermark:ung 0 kwh (0%) L2 Darlehen 4,00 9% /10 Jahre 18%
] , Eigenverbrauch
. HEEDmmEﬂdEtIDHS Stromverbrauch 4,561 kWh / Jahr _ Strompreisanstieg 2% _
. Eigenverbrauch 920 kWh / Jahr (42%) . Stromkosteneinsparung 310 €im 1. Jahr 44
L ] CD”CIUSID“ 53 83 Stromspleicher 0,0 kgh (Entladetiefe 80%) Deckungsgrad 20% k2
/ EEG Umlage 0€
. EH70 [l 29,80 .
. PDtentlal .I.'u.tu re WDI‘k 5363 IndmduelleErtrag‘srectlmung , | |
’ Einspeise- Eigen- Direktver- Rest- Kredit- Jahres- Saldo
1 85,- 310,- 0,- 3.807,- 512,- -1.207,- -1.207,-
I | h d . . f i 63 12 2 85,- 316,- 0,- 3.447,- 512,- -163,- -1.370,-
] - - ’ 3 85,- 322, 0,- 3.073- 512,- -157,- -1.527,-
Tool 1: Excel - Graphics, Area determinmation of projects eHss [ 34,46 ; e 2 o o
. -y g- . . 5 85,- 335,- 0,- 2.279, 512,- -144,- -1.821,-
*Tool 2: BKI Energieplanner - For building's simulation 62,04 6 g5, 342, 0. e e
7 85,- 349,- 0, 1.421,- 512,- -130,- -2.088,-
- 8 85, 356, 0,- 966,- 512,- -123,- -2.211,-
*Tool 3: U-Wert-Rechner from UBakus : o e o pro e o
] ] 201,17 10 85,- 370,- 0,- 0- 512,- -109,- -2.436,-
*Tool 4: LEA Hessen: Solar-Kataster - Energetic Potential areas base data | 013,71 " i 78 0- 0- 0- - 0%
eTool 5: Site observation . DL 393,68 13 85.- 393, 0 0 0 426 1181,
. A # >~ S 14 85,- 401,- 0,- 0,- 0 434, 747,
15 85,- 409,- 0,- 0- 0,- 442,- -305,-
*Tool 6: Interviews 0,00 100,00 200,00 300,00 400,00 500,00 & o Coo¢ p o o Mearpump o772 (685
. . 85,- 425,- 0, 0- 0 458,- 603,-
’ ’ ’ ’ ’ it ’ - 34 0 0- 0 467 1070. B PV panells 1389 KwH(14.0 %)
=== o Tm— i 20 35:: 451:: o 0:: 0, 434:: 2:029:: . .
% Total heat requirement kWh/m2 Gesamt 1.700,- 7.527,- 0- 0.  5120- 2029, 2,029, Rest of electricity (17,5%)
1 B . Id . R t t f't B Final energy requirement kWh/m2 Ertrdge nach 20 Jahren:  Vergiitung fiir eingespeisten Strom: 1.700 €
. u I I n g e r O I Stromkostenersparnis durch eigenverbrauchten Strom: 7.527 €
primary energy requirement kWh/mZ Umsatz durch direktvermarkteten Strom: etwa 0 €

Abzlglich aller Kosten ergibt sich ein Saldo von: 2,029 € Gewinn.

Decrese Energy (88.5%).

e Less CO2 Emessions. . o
e Proposal of Project Management: Coordination Tool

. : Internal Stakeholders : | External Stakeholders :

2. Retrofit measures: | o P H tﬂ o |
| anagment

e Walls, Basement. | o |

Stakeholders
Enegment

Arrangements with
sub-contructors

ceiling, Roof insulation

Budget Other Goals ‘ Site Supervision

* Application to Architects, Building Managment. <
* Authorization from Managment to Construction.
e Preperation and submission of Timetable and Drawings.
* Extracting the Expected expenses and Permition.

e Windows replacement.

3. The Comparison of
e (CO2 Emission.

Stakholders: 2,5

e Authorization from Building Managment to Constructor and Quality Managment

e Required Energy.

Stakholders: 5,6

| |
* Authorization from a contructor to other subcontructors I I
| |
. . I l
4. The tOOI fu nction Stakholders: 2, 5, 6 (7, 8, 9, 10, 11) I Interior Interior Exterior |
| g m  ERSSS S ® |« Execution from Subcontructors I Finishings Construction Construction I
! 1 - * Progress Monitoring and Stages Supervision 9 10 11
e Stakeholders' collaboration. Eie—sm—nst & = Eell 7t B and Sages Sup Lo T =1
L - I i B
" " ; Stakholders: 1, 2, 3, 5
e Coordination of construction management. oy Moneterng
» Finishings and Quality Manamgement ~BAFA eLocal Goverment sLocal Experts - Quality Managment
° o ¢ Prjec': Operation — :2:325 *DENA 'E”ﬁﬂﬁ“—mi_ﬂt
e (Consruction and quality management evaluate - project Monitoring =

the procedure, operation and monitoring. (Haijjar, 2023) e
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