
 

II. Core of the report for the period: Project objectives, work progress 
and achievements  

2.1 Overview of the project objectives for the reporting period 

The current reporting period comprises the first 12 months of the HESMOS project, i.e. from 

1.09.2010 to 31.08.2011. During this period a Contract Amendment appeared to be necessary to 

resolve the following issues: 

(1) Split of the work of beneficiary #4 Royal BAM Group to two associated third-parties – BAM Deutschland 
AG (Acronym: BDE) and BAM Utiliteitsbouw bv (Acronym: BNL). These two third-parties are inde-
pendent subsidiaries of the Royal BAM Group and use a different financial schema. Therefore, their work 
in the project had to be separated in order to meet internal BAM rules as well as the financial provisions of 
FP7. This resulted in a change of the overall person-months of the project from 420 (old) to 441 (current). 
It has no effect on the financial contribution of the EC, neither on the scope of the RTD work. 

(2) Change of the pilot projects to better fit to the project’s objectives and the practical validation of the 
project results by the end-users BAM (BDE, BNL) and OPB. 

(3) Respective update of Annex I, Description of Work, approved by the EC on 12.10.2011. 

The proposed Contract Amendment was approved by the EC dated 04.11.2011. All changes take 

effect from the start of the project, i.e. 01.09.2010. The Periodic Report #1 for the current period is 

prepared with regard to this Contract Amendment. 

The project objectives for the period are related to the Milestones #1 (month 9) and #2 (month 12). 

There have been no changes to these objectives with regard to the original DoW. The following 

table presents a summary of the objectives and the status of their achievement. 

Objective Status Explanation 

Specification of user scenarios stem-

ming from studied impacts on energy 

consumption of public facilities 

Achieved Typical current PPP lifecycle processes were studied and 

generalised and an envisaged TOBE process was defined. 

Four major energy-related scenarios were specified for that 

overall process: design & tendering, commissioning, opera-

tion, retrofitting & refurbishment. 

User requirements methodology  

and requirements synthesis 

Achieved  A novel methodology was developed on basis of the IDM 

approach (ISO 29481-1), forwarded to BuildingSMART 

and published in 1 paper. A comprehensive set of function-

al, modelling, simulation and operational requirements were 

specified and associated with respective business processes. 

Architecture of the HESMOS Integ-

rated Virtual Energy Lab (IVEL) 

Achieved A layered architecture was developed and all components 

were identified, including the modules of the IVEL Core. 

Concept of the eeBIM framework Achieved Developed multi-model approach on the basis of IFC. 

Overall concepts of WPs 3, 4 and 7 Achieved See section2 2.2.3, 2.2.4, 2.2.7 below. 

First prototype of the eeBIM-CAD 

extension 

Achieved in 

the planned 

scope  

Achievement of the envisaged eeBIM-CAD extensions 

required more intensive programming work than planned in 

the DoW and respective restructuring of resources (see sect. 

2.2.3 below). While the current intermediate objective is 

seen as achieved, this work will continue in Milestone #3. 

Identification of energy related Key 

Performance Indicators (eKPIs)  

Achieved See section 2.2.9 below. 

Intermediate development decisions 

with regard to the software platform 

and the information framework 

Achieved At each general assembly meeting critical issues were 

discussed and decisions were taken, partially suggested in 

advance in preparation of the meeting. All these decisions 

are appropriately documented in the meeting minutes. 

Issue Deliverables D1.1, D2.1, D2.2, 

D3.1, D7.1, D8.4.1, D9.1, D10.1, 

D10.2.1, D11.1.1, D11.2, D11.3 

Mostly 

achieved 

D2.1 and D2.2 were finished with delay. D1.1 was sub-

mitted to the EC with delay due to a misunderstanding. 

D8.4.1 was not finished by the end of Milestone #2. 

 



 

2.2 Work progress and achievements during the period 

The overall progress of the work as planned in the DoW is shown on the next Figure 2.1, where the 

current period is highlighted. The actual work progress corresponds largely to the planned work. 

However, there occurred certain deviations as noted in the overall summary below. 

WP1 was finished in time and with no deviations in content. A delay to submit Deliverable D1.1 to 

the EC was due to misunderstanding and lack of knowledge of the procedure on the side of the 

Consortium. 

WP2 was also finished with no deviations in the content but with delay of about 4 months. 

However, this delay happened with purpose, to enable better harmonisation and coordination of the 

development of the HESMOS platform architecture and the energy enhanced modelling framework 

(eeBIM) as well as to provide for grounded efforts towards standardisation and achievement of 

industry exploitable results. Details of this decision are explained in the executive summaries of 

Deliverables D2.1 and D2.2 and in section 2.2.2 regarding WP2 in this report. The delay has no 

impact on the further planning for the next project period. 

In WP3 task T3.1 was concluded with the timely submission of Deliverable D3.1 and task T3.2 was 

started. Developments in the latter are accelerated with regard to the DoW due to its importance for 

coordination needs with regard to WP 4-8. Therefore, WP3 is ahead of schedule, but required 

significant budget neutral increase of manpower. Detailed reasons for that deviation from the DoW 

are provided in the WP3 description in section 2.2.3. 

WPs 4, 5 and 6 are progressing largely in schedule and in accordance with their objectives. In these 

WPs there were no deliverables due in the current period. Deliverables that are due in month 15 

(D4.1, D5.1, D6.1) will be issued in time. 

In WP7 task T7.1 was concluded with the timely submission of Deliverable D7.1 and task T7.2 was 

started. Similar to WP3, no change of content but budget neutral increase of manpower was seen as 

necessary, especially with regard to the WP leader NEM. Detailed reasons for that deviation are 

provided in the WP7 description in section 2.2.7. 

Work in WP8 merely started with the configuration and deployment of the basic SOA system of the 

HESMOS platform. This work is progressing in schedule and will be finished on time. 

In WP9, the essential task T9.1 that provides the background for all subsequent evaluations of the 

HESMOS results in real pilot projects was finished and the Deliverable D9.1 was issued on time. 

The developed energy related key performance indicators setting up the basis for the further RTD 

work in this WP were documented in D9.1, but are also expected to be further elaborated in the 

course of the validation of the selected public use facilities, the professional Alfons-Kern school in 

Pforzheim and the Finance Centre in Kassel, Germany. 

The supporting WP10 “Dissemination” is progressing according to schedule. The project web site 

was set up already in month 2 of the project and is continuously further developed. In particular, for 

each issued deliverable a short summary is included on the web site and the first project newsletter 

was issued. HESMOS was presented at 12 national and international events (conferences, 

workshops) as shown in detail in the project management section of this report. Two papers on 

HESMOS research issues have been published and four more are accepted and will appear in 

conference proceedings until the end of 2011. The infrastructure for associated target end users was 

set up, but activities and participation are still quite low, partially due to the lack of practical results 

in the first project phase. This needs to be intensified in the next period. 

WP11 “Project Management” is to schedule as well. The related activities are explained in detail in 

the management section of this report. 



 

9 12 15 18 21 24 27 30 33 36

Milestones  => M1 M2 M3 M4 M5 M6

1 Impacts on energy consumption and emissions of public use facilities

1.1 Gap analysis

1.2 Use case scenarios

1.3 Requirements specification
 

2 Platform architecture and interoperability concepts

2.1 IT components specification

2.2 BIM enhancement specification

2.3 Architecture of the platform and principal service orchestration

3 eeBIM and enhanced BIM-based CAD

3.1 Development of the eeBIM

3.2 Implementation of the eeBIM in CAD

3.3 User and Service Interfaces to the IVEL and its components

4 Model-based ICT system integration & intelligent access services

4.1 Principal concepts for information synthesis & interoperability with eeBIM

4.2 Ontology for integrated ICT system management

4.3 Intelligent access services to sensing data and other ICT-based sub-systems

4.4 Engineering query language and usage scenarios

5 Interoperable energy simulation tools

5.1 Interfaces to material and climate databases

5.2 Enhancement of the EnSim tools for use with eeBIM & ICT-based sub-systems

5.3 User and Service Interfaces to the IVEL and its components

6 Energy-related tools for  lifecycle facility management

6.1 Enhancement of the energy-related tools for the lifecycle use of eeBIM

6.2 Web service and interface client for intelligent energy management support

6.3 Implementation and integration of  Simulation Database

6.4 Web-based GUI client for energy-related performance reporting

7 nD Navigator

7.1 Concept and architecture of the nD Navigator

7.2 Time/space navigation

7.3 Filtering, statistical smoothers and context-related views

7.4 Cockpit functionality

7.5 Full integrated prototype of the nD Navigator

8 Integrated Virtual Energy Laboratory (IVEL)

8.1 Configuration and deployment of the developed basic SOA system

8.2 Integrated interoperability methods

8.3 Process model, web service orchestration and management system

8.4 Full integrated prototype of the IVEL

8.4 Exploitation and IPR management

9 Validation of the operation of public use facilities

9.1 Requirements synthesis & energy-related key performance indicators (eKPIs)

9.2 Recording evidence on benefits and costs

9.3 System deployment and pilot demonstrators

9.4 Evaluation of the deployed system and further needs

10 Dissemination

10.1 Project Web Site, Video and Wiki

10.2 Project newsletters

10.3 Target End User Groups

10.4 Project workshops

10.5 Dissemination publications

11 Project management

11.1 Overall project management

11.2 Risk management

11.3 Internal project IT support

11.4 Final Report

3
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Figure 4: Gantt chart of the project showing the planned project progress in the reporting period 



 

2.2.1 WP 1: Impacts on energy consumption and emissions of public use facilities 

Type of activity RTD 

Start month  1 End month 6 Person months total 24 

Leader  BAM   (beneficiary #4) 

Summary of progress towards the objectives 

WP1 was completely fulfilled in this reporting period. Its objectives were: 

(1) To analyse the requirements of ICT-related information and energy modelling, interoperability 

needs and simulation methods, starting from energy view objectives and proceeding to activity 

models of the different users (architects, building services engineers, facilities managers, 

operators, owners, public authorities). 

(2) To identify gaps in the information flows and model interoperability between installation bus 

data, FM data and BIM data.  

(3) To study (based on the use case scenarios) the inter-relations between design, refurbishment 

and retrofitting through changes and upgrades of technical components and subsystems as well 

as the energy consumption and emissions during operation.  

(4) To identify the simulation needs with regard to engineering and ergonomic aspects.  

(5) To collect, analyse and categorise the different requirements with the platform concerning 

modelling, design and simulation, functionality, information needs and user interaction.  

The RTD work comprised three tasks, which are separately outlined below. 

The target of task 1.1 was a “Gap analysis” of Information and Communication Technology (ICT) 

issues regarding the main impacts on energy consumption and emission of buildings. The impact 

and hence the inter-relationship of energy performance and architectural, structural and operational 

parameters of complex facilities had to be considered in order to draw correct conclusions about the 

modelling approach, the different models for the different users of the platform, and the various 

interoperability aspects to be solved in HESMOS. The current Public Private Partnership process 

(i.e. "AS-IS" Process) was analysed to discover the needs of ICT related support for the different 

project participants during design, energy and cost analysis. Based on the gathered knowledge the 

HESMOS “TO-BE” Process was developed (Fig.1). This “TO-BE” process encompassing the 

whole life-cycle was further partitioned in four relevant use case scenarios (design, commissioning, 

operation, and refurbishment) that are coherently integrated via common models and data.  

 

In task 1.2, “Use case scenarios” had to be defined as Information Delivery Manual (IDM). IDM 

is the approach that has been developed within the buildingSMART initiative to break down the 

complete BIM/IFC model into process specific views of information.   

The IDMs describes the business view (workflows) on the level of process maps and exchange 

requirements. The four selected use cases are documented, including processes, descriptions of 

activities, main decision points and data objects. The IDM method was used to formally describe 

the use cases for “Design & Tendering”, “Commissioning”, “Operation” and “Retrofitting & 

Refurbishment” as process diagrams in Business Process Model Notation (BPMN core elements) 

and the data exchange requirements as excel sheets. The data exchange requirements “Client 

Requirements”, “BIM to Energy”, “BIM to Investment Cost”, “BIM to Operational Costs”, “Energy 

Results” and “Cost Results” were defined as basis for the development of an energy-enhanced BIM 

model (eeBIM) in WP 02.  



 

The results of task 1.1 and task 1.2 had to be synthesized in task 3.1 “Requirements 

specification”. All requirements had to be structured in the following five groups: (1) Modelling 

requirements, (2) Functional requirements, (3) Operational requirements, (4) Simulation 

requirements, and (5) User interface requirements. 

HESMOS IVEL requirements were specified, synthesizing the results of the preceding tasks. (1) 

Functional requirements: The end-users defined requirements regarding the functionality of the 

HESMOS IVEL for each use case. 2) Modelling requirements: The BIM experts defined the need 

for extensions by the use of object data sets including, for example, energy attributes, climate data, 

etc., to an energy-enhanced Building Information Model (eeBIM) and the level of detail necessary 

for the selected simulations. (3) Simulation requirements: Different types of analysis / simulations 

such as energy and thermal simulations as well as cost estimations should be part of the HESMOS 

IVEL. Every simulation activity and its requirements were analysed in detail. (4) Operational 

requirements: The technical experts defined software and hardware requirements to run the 

HESMOS IVEL. (5) User Interface Requirements: And the end-users gave some examples for 

Graphical User Interfaces (GUI) and described the necessary outputs / reports for Public Private 

Partnership Projects. 

Significant achieved results 

The first significant result was a profound analysis of the “AS-IS” processes of Public Private 

Partnership (PPP) projects while deriving the needs for ICT support and data exchange of the 

different disciplines involved regarding energy, emissions and life cycle costs. On this basis the “TO 

BE” process or “Dream Process” is developed with the objective to replace 2D design with model-

based engineering, to develop more alternatives in the limited timeframe of the design and tendering 

phase, to provide the decision-makers with validated simulations, to monitor the building and detect 

deviations from the simulated values and to provide the project team with an integrated software 

platform based on an energy-enhanced Building Information Model (eeBIM).  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: Example for process maps- here Design & Tendering Phase whit an enlarged detail 



 

Another significant result was the development of “Use Case Scenarios” comprising the design & 

tendering phase, the commissioning, operation phase as well as the retrofitting & refurbishment 

phase on the basis of the Information Delivery Manual (IDM) method. The design & tendering 

scenario plays a key role in energy, thermal as well as cost optimizations, the commissioning & 

operational scenario in monitoring and detecting deviations from the simulation results and the 

retrofitting & refurbishment scenario in improving the energy efficiency and thermal comfort by 

optimizing the operational costs of existing buildings.  

Process maps which represent the agreed processes were developed in Business Process Model 

Notation (BPMN), their detailed description and the information exchange requirements were 

located and their principal content was determined.  

The Building SMART initiative became attentive to the IDM process maps as well as exchange 

requirements and asked the consortium if BuildingSMART can publish these on their homepage. 

Deviations from Annex I and their impact on other tasks, available resources and planning 

None. 

Failing to achieve critical objectives and/or not being on schedule 

None. 

Use of resources 

The resources used on WP1 are 22.7 PM, which makes 95% of the planned resources in the DoW. 

Hence, a 5% reserve for work in the other RTD work packages has been acquired. 



 

2.2.2 WP 2: Platform architecture and interoperability concepts 

Type of activity RTD 

Start month  1 End month 9 Person months total 32 

Leader  TUD   (beneficiary #1) 

Summary of progress towards the objectives 

WP2 was completely fulfilled in this reporting period. Its objectives were: 

(1) To develop the overall architecture of the HESMOS platform 

(2) To identify the components required to enhance the CAD system and related engineering 

services and tools so that to enable various energy simulation and lifecycle studies via 

outsourced web services as well as remote access to third-party tools 

(3) To identify the data resources and set up the principal eeBIM structure 

(4) To work out the principal methods regarding the bi-directional access to building automation 

systems (BAS) and their built-in intelligence 

(5) To plan the general workflows, i.e. the principal orchestration of the web services from WP5 

and WP6, and develop respective technical scenarios. 

The RTD work comprised three tasks, which are separately outlined below. 

The target of task T2.1 "IT components specification" was the definition of the software 

components of the HESMOS platform based on gaps identified in WP1. A comprehensive analysis 

of the state of the art was carried out with focus on Service-Oriented Architectures and the integra-

tion of building performance simulation in a web-based platform. 

Several applications and web services and their functionality were defined. Input and output data as 

well as used technologies were described in detail. The end users of each application have been 

identified and the modularisation of components dependent on their functionality has been defined. 

Several tools like some energy solvers and Nemetschek’s Allplan CAD system are not web-enabled 

and will be enhanced via plug-in technology to let them interact with the HESMOS web services 

via the Internet. Sensor data and the mapping of building information data to BAS device data will 

also be provided as a web service. Facility management tools like Roomex and Ryhti will acquire 

web interfaces. The nD Navigator, identified as the central user interface for accessing building 

information on the HESMOS platform, will be realised as a web application that was 

conceptualised in collaboration with WP7.  

The primary goal of task T2.2 "BIM Enhancement Specification" was to provide a formal 

conceptual specification of an open and extensible energy-enhanced BIM framework (eeBIM), to 

support the data flows for energy efficient design and lifecycle management. This development was 

largely based on the findings from Deliverable D1.1 "Gap Analysis, Use Case Scenarios and 

Requirement Specification", which stated eight important data flows for which the user and 

application viewpoints are considered and the modelling requirements are highlighted. 

The performed work in this task can be best synthesised by dividing it into the following parts: 

1. Setting up the conceptual framework of eeBIM. This was based on the data flows of the TO-BE 

processes defined in D1.1. 

2. Use of the Information Delivery Manual approach [ISO 29481-1] to outline the overall 

development roadmap towards the realisation of an industry exploitable eeBIM framework. 

This included the specification of the eeBIM, but also data requirements to the software 

architecture of the IVEL and its prototype implementation. 



 

3. Development of the eeBIM kernel and the identified main multi-model links and model 

transformations. Here, in particular, a flexible link model was decided as preferred approach, 

rather than a single all-encompassing BIM schema. 

4. Focusing on the data requirements for each defined data flow stipulated in WP 1. This involved 

the information needs, the data sources, the data format and its importance to eeBIM specified 

for each data flow. 

5. Definition of the components of the eeBIM framework as elementary models integrated via the 

overarching Link Model. The international openBIM standard IFC (ISO 16739) was seen as the 

most suitable basis for the main BIM data schema, with linked XML schemas to cover device 

data and other non-BIM information, and XML Meta data to supplement the data flow for 

external climate and material databases. Enhancements were proposed to those selected standards 

and a link schema to combine them as the input for energy simulation, and investment and 

operational cost calculation. These enhanced and inter-linked formal data schemas constitute the 

energy enhanced BIM (eeBIM) specification. 

In task T2.3 "Architecture of the platform and principal service orchestration" the software 

architecture which will be used as technical foundation of the HESMOS platform was modelled. 

Main problems to deal with were the heterogeneous tools, the different user scenarios and user 

expertise, the various data formats and the multiplicity of information. The goal was the realization 

of a service-oriented architecture with loosely coupled components, harmonised interfaces and 

coherent data management. To achieve that, a modular layered design was chosen. The result was a 

conceptual architecture comprising several types of services and applications, bound together by an 

IVEL Core Module that acts as the middleware providing the required data and functional inter-

operability. Modularisation of the platform components is thereby consistent with the identified 

actor roles and respective use cases in D1.1. Consequently, the following modules were defined: 

(1)  Design (represented by but not limited to Nemetschek’s Allplan CAD extended within WP3)  

(2)  Facility Management (represented by the tools developed and extended by OG in WP6) 

(3)  PublicAccess (represented by the nD Navigator developed in WP7) 

(4)  Operation Monitoring (represented by the BAS services developed in WP4) 

(5)  Energy computing (represented by the services developed in WP5 as well as known energy tools 

       such as EnergyPlus) 

(6)  Reporting module, generating various kinds of reports for decision-makers (WPs 4, 6). 

In addition, four major workflows between the service modules and the IVEL Core were identified 

and documented: CAD-to-Core, FM-to-Core, Public Access-to-Core and Core-to-Energy Computing. 

Other workflows are Core-to-Reporting and FM-to-Monitoring. The workflows are dependent on the 

user roles and the building life cycle phase. The eeBIM inside the IVEL Core is the overall data 

format which defines the linking of all other data. The IVEL Core provides the unique interface to 

manipulate all parts of the eeBIM consistently. A concise BPMN diagram was worked out to give an 

overview of sub-processes and exchanged data between the defined components. 

Significant achieved results 

The first significant result is the definition of the system platform for HESMOS. The use cases from 

Deliverable D1.1 were the basis and were important requirements of the platform. On that basis, 

several technical scenarios for the integration of the IVEL have been worked out and the interfaces, 

the data exchange needs and prerequisites and the service workflows have been elaborated. 

The second significant result is the developed draft eeBIM specification which now forms the basis 

for the work in WP3 and is further detailed and formalized into a Model View Definition (MVD) – 

the implementation specification of the eeBIM standards required for the enhanced BIM-based 



 

CAD implementations and for the information flow within the IVEL. Moreover, the Information 

Delivery Manual completed in Deliverable D2.1 has been submitted to BuildingSMART Inter-

national for further international coordination and publication. 

The third significant result is the concept of the IVEL and its software architecture. The developed 

SOA approach based on BIM enables the integration of a wide range of tools and systems of 

various types on the IVEL platform, i.e. Local Applications (via plug-in proxies), Web Applications 

(via Web Browser technology), Batch Applications (via web service front-end) and Pure Web 

Services based on SOAP and WSDL technology. The IVEL Core itself is a set of web services, 

which manages the other services and applications and is therefore a service registry and service 

provider at once. However, it is also responsible for the central conversion of data and the linking 

between heterogeneous data formats and combination in the eeBIM. Other tasks of the IVEL Core 

are user management, data storage and the control of the general simulation workflows. 

A fourth result is the analysis of components, which have to be used in the HESMOS architecture to 

support comprehensive energy performance simulation for PPP projects. The needed service 

components and their data input and output have been defined, completing the required functiona-

lity of the middleware components of the software framework. 

A last result is the elaboration of service workflows based on the defined components and use cases. 

As planned in the DoW, WP2 produced two deliverables: D2.1 "BIM Enhancement Specification" 

and D2.2 "HESMOS Architecture". 

Deviations from Annex I and their impact on other tasks, available resources and planning 

There were no deviations from Annex I (Description of Work) regarding the content and the 

expected results of the RTD work. However, finalization of both WP deliverables was delayed, 

which had temporary impact on the project schedule, but not on the project resources.  

The HESMOS Deliverable D2.1 is a successor of D1.1. That is why the work on it could only be 

started after completion of D1.1 – to warrant a stable specification and an industry focussed 

solution. This dependency had not been foreseen in the DoW. Moreover, additional consultation 

had been sought with buildingSMART, the international organization to promote open BIM use, in 

order to guarantee that the HESMOS energy enhanced BIM (eeBIM) specification is accepted as a 

candidate for an official Information Delivery Manual, IDM. Both, the backing in industry-led 

requirement specifications and standardisation efforts caused a delay of 4 months in completing 

D2.1. However, intermediate results were made available to all partners in timely manner and 

therefore impact on the work in other work packages was minimal. 

Deliverable D2.2 had a delay of about 2 months due to the inter-dependencies with D2.2 (mainly 

with regard to the service workflows and the related eeBIM data exchange requirements. This delay 

was compensated in WP3-7 until the end of the period and has no further impact. In particular, the 

next due Deliverables D4.1, D5.1 and D6.1 are expected on time, and D3.1 as well as D7.1 were 

already finalised without delay (see sect. 2.2.3 and 2.2.7 below). 

Failing to achieve critical objectives and/or not being on schedule 

No critical objectives were failed to achieve. 

Use of resources 

The person-months accounted for in WP2 are 22, which corresponds to 69% of the planned effort. 
This is partially due to shift of resources to WP3 (where more work than originally planned emerged), 
and partially to engagement of senior staff from TUD who delivered some consulting work in kind, 
thereby speeding up the development work. Since WP2 is completed without deviations, a reserve of 
10 PM has been acquired for more work intensive tasks expected in WPs 3-8. 



 

2.2.3 WP 3: eeBIM and enhanced BIM-based CAD 

Type of activity RTD 

Start month  4 End month 24 Person months total 53 

Leader  NEM   (beneficiary #2) 

Summary of progress towards the objectives 

The objectives of WP3 are: 

(1) Software realisation of a novel energy efficiency aware building information model eeBIM 

(2) Development of the necessary extensions of the BIM-based CAD system (Nemetschek’s 

Allplan) and related plug-in tools to provide the basic functionality kernel of the HESMOS 

platform. 

The enhanced BIM-based CAD should thereby serve both as primary input to the IVEL and as 

design tool for architects and energy experts to create and evaluate energy efficient design or re-

design / retrofit solutions. 

The RTD work comprises 3 tasks: 

 T3.1 Development of the eeBIM 

 T3.2 Implementation of the eeBIM in CAD 

 T3.3 User and service interfaces to the IVEL and its components 

In this reporting period, T3.1 was completed successfully and the implementation of the eeBIM in 

CAD (T3.2) has started. The WP team defined all specifications needed for the implementation of 

the eeBIM in CAD on the basis of the conceptual development from WP2. It also specified the 

technical structure of the eeBIM database and its components. 

A central decision for the definition of the database content was the resolution of the question what 

to store inside the database to enable efficient data usage over a long time (30 years and more). This 

question was especially related to dynamic databases, such as physical material data, BAS data, 

climate data or lifecycle cost data. 

The team partners decided to implement a solution, which is efficient and easy to handle. Its 

essence is that BIM-CAD data (in IFC2x3 format) and pre-selected vital sensor and energy simu-

lation data will be stored in the eeBIM database, whereby external and dynamic databases and file 

repositories such as cost data, physical material data, climate data, detailed BAS data etc. will be 

administrated as data links in the eeBIM database of the project. 

In fact, NEM already put a lot of development effort to realize the certification of the IFC2x3 

interface, the agreed standard BIM format of the HESMOS project. This development concerns 

considerable changes inside the Allplan core database to enable efficient IFC2x3 data exchange and 

to obtain the industry and exploitation related BuildingSMART certification for IFC2x3. 

Other required CAD-BIM enhancements are related to the internal Allplan core changes and are 

currently under intensive development. They will all be realized until the final date of task T3.2. 

Such enhancements are space boundaries 1
st
 level, latitude and longitude of the facility, adjustment 

of material data sets etc. 

Additionally, WP3 will provide in due time an external interface that allows mapping Allplan’s 

material database to external lifecycle data, which is an important issue for WPs 5, 6, 7, 8 and 9. 



 

Significant achieved results 

The current significant results of WP3 are the technical specification of the eeBIM data container, 

the detailed technical specifications for the implementations, i.e. the Design module (Allplan), the 

FM Modules (Roomex and RYHTI Metrics), the Energy Computing Module (completely new 

development as Web Application), the Energy Analysis System (RIUSKA), the BAS Monitoring 

Module as well as the parts of the IVEL Core - Model Manipulator and Model Combiner. 

The concept for the eeBIM database developed in T3.1 will ensure compatibility of the eeBIM data 

between all IVEL modules and the external software applications. However, this requires additional 

programming and developments that were not initially foreseen or were of more limited scope. 

Deviations from Annex I and their impact on other tasks, available resources and planning 

There were no deviations from Annex I (Description of Work) regarding the content and the 

expected results of the RTD work. However, Nemetschek´s Allplan release development process 

deviates from the HESMOS schedule; therefore, implementation results will most likely be shown 

on an Allplan Pre-Beta Version. 

Failing to achieve critical objectives and/or not being on schedule 

None. 

Use of resources 

With regard to the planned resources, a considerable deviation of the original planning occurred. 
During the first stage of HESMOS planning, it was assumed that a large set of basic Allplan 
functions could be re-used in the energy-enhanced BIM-CAD. Therefore, NEM counted with 
development experts that are highly familiar with the Allplan technology to realize the RTD tasks 
of WP3. However, at a later point, when the project had already started, a complete re-engineering 
of the Allplan Core Database was decided that requires much more straightforward programming 
work. This includes additional efforts especially for T3.2 to accelerate the BIM-CAD development 
schedule, on which other developments in WP 4-8 depend. To achieve that, less expensive but more 
numerous resources had to be assigned by NEM for the realization of WP3, i.e. to guarantee high 
quality and keep the developments to the timetable NEM had to increase already considerably the 
number of developers. This decision does not affect or change the approved EC contribution. 

The proposed changed resource planning in WP3 with regard to NEM is as follows: 

WP 3 eeBIM and enhanced BIM-based CAD 
Person-months NEM 

DoW planning New 

T3.1 Development of the eeBIM 9 9 

T3.2 Implementation of the eeBIM in CAD 15 78 

T3.3 User and service interfaces to the IVEL and its components 15 74 

Total PM : 39 161 

Taking the changed person-months as basis, currently a total of 86 PM are spent on WP3, which 
makes 49.4% (by planned ~ 40% in the DoW). In this way, the difficulties that were not anticipated 
in the DoW are successfully handled. 

Proposed corrective actions 

Change of the DoW to reflect the new distribution of person-months is requested for approval, as 

part of a proposed new contract amendment. This has no impact on the content of the RTD work 

and on the financial contribution by the EC. 

 



 

2.2.4 WP 4: Model-based ICT system integration and intelligent access services 

Type of activity RTD 

Start month  4 End month 24 Person months total 53 

Leader  TUD   (beneficiary #1) 

Summary of progress towards the objectives 

The objectives of WP4 are: 

(1) Development of an ontology bringing together concepts and methods from intelligent building 

automation technologies with relevant concepts of the eeBIM 

(2) Development of intelligent access services to request meaningfully synthesized monitored data, 

thereby complementing and extending the functionality of bus controllers with goal-oriented 

energy-relevant engineering, operational and FM tasks 

(3) Development of a decision-support service integrating the data from ICT-based building 

automation sub-systems with relevant eeBIM data 

(4) Development of a user-friendly engineering query language, hiding hard-to-understand 

terminology from the end-users and packaging detailed actions into meaningful end-user 

queries and executable tasks 

(5) Definition of usage scenarios and their formalisation as templates that can be quickly adapted 

and instantiated during facility operation, thereby enabling informed and intelligent energy and 

emissions control. 

Overall the work package will provide capabilities to access live information from the installed 

building automation systems and interlink them with relevant facilities data from eeBIM. 

The RTD work comprises 4 tasks: 

 T4.1 Principal concepts for information synthesis and interoperability with eeBIM 

 T4.2 Ontology for integrated ICT system management 

 T4.3 Intelligent access services to sensing data and other ICT-based subsystems 

 T4.4 Engineering query language and usage scenarios. 

The current focus of work has been on Tasks T4.1 and T4.2. The first deliverable D4.1 will be 

ready on time at the end of project month 15. 

T4.1 Principal Concepts for information synthesis and interoperability with eeBIM: 

The main question to solve at the outset was: How can measured data from an existing building be 

linked to the eeBIM and how can the information be structured? 

Since the eeBIM of HESMOS uses the IFC structure as basis, it has been decided to link the measured 

information from BAS to IFC. It has been considered impractical to store gigabytes of measured data 

in IFC. Therefore, only the measurement points will be stored in the eeBIM, but the measured data 

will only be referenced. Two kinds of measurement point descriptions will be possible: 

1. A device description based on technically oriented device data which can be taken from manu-

facturers’ specification and allows therefore simple automatic generation. 

2. A more general and more user oriented way using only device IDs and simple device types (e.g. 

room temperature sensor, light switch etc.) that can be easily used by persons who are not familiar 

with BAS. 



 

Both approaches will be realized to be convertible. The measured data itself will be stored in the 

form of time series, grouped by devices and measurement points. 

Furthermore, a software approach for the data flow between BAS, HESMOS IVEL and client has 

been developed. Measured data can be stored at the building, in the IVEL, or at the client computer. 

This architecture has been implemented in its basic components to demonstrate its functionality and 

to check the concept. 

There has also been much organizational work together with BAM to get access to the BAS data at 

the pilot projects. 

T4.2 Ontology for integrated ICT system management 

It is important for the user to get the measured data in a user friendly way, i.e. without knowledge 

about Building Automation Systems. The user typically wants to know e.g. a room temperature for 

a given room and a given time range. However, the BAS does not "understand" rooms, but only 

BAS devices in building networks or databases of measured data. Therefore, an ontology has been 

created which is able to map the desired user requests to the BAS “language”. This ontology will 

use the eeBIM framework to get the necessary information about the architectural structure of the 

building. An analysis of already existing ontologies (state of the art) has been made for this purpose.  

T4.3 Intelligent access services to sensing data and other ICT based sub-systems 

The research in T4.3 has just begun, because it strongly depends on other tasks of the HESMOS 

project. The official start of this work package is month 13, so it is not in delay. 

T4.4 Engineering query language and usage scenarios 

This task did not yet start, because it will be based on the other tasks of the work package. The 

official begin of this part is month 19. 

Significant achieved results 

Task 4.1:  Principal concepts for information synthesis and interoperability with eeBIM have been 

developed. Decisions about the conceptual design of the BAS service of the IVEL have been taken. 

The typical internal workflow has been arranged and a basic prototype has been implemented as 

initial proof of concept. 

Task 4.2:  The ontology for bringing together BIM and BAS has been designed and implemented in 

OWL in its main parts. The state of the art regarding ontology in building automation systems has 

been analysed. 

Deviations from Annex I and their impact on other tasks, available resources and planning 

None. 

Failing to achieve critical objectives and/or not being on schedule 

None. 

Use of resources 

Currently only 8 person-months are accounted on WP4. However, this relatively low figure is 

partially due to the fact that resources of TUD-TIS have been provided in kind through the 

participation of highly experienced persons such as the lead engineer and the head of the institute. 

The actual work progress is estimated to be according to plan. 



 

2.2.5 WP 5: Interoperable energy simulation tools 

Type of activity RTD 

Start month  7 End month 27 Person months total 44 

Leader  TUD   (beneficiary #1) 

Summary of progress towards the objectives 

The main goal of WP5 is to integrate seamlessly the use of simulation tools into the design and 

operational process using a web based framework organized by a SOA. The objective is to enhance 

the BIM-based kernel system to an energy simulation platform enabling third parties to contribute 

their expert knowledge in relevant design, refurbishment and retrofitting tasks for achievement of 

improved energy performance. Major issues to deal with along this track are: 

(1) Composition of all data and information beside the geometry data of the building, which are 

necessary to run a simulation, especially climate and material data and user profile information 

(2) Enhancement of available simulation tools for use inside the web based SOA according to diff-

erent levels of modelling 

(3) Development of use case dependent post processing 

(4) Integration of the simulation tools in the HESMOS architecture via web services and plug-ins. 

The RTD work is organised in 3 tasks: 

 T5.1 Interfaces to material and climate databases 

 T5.2 Enhancement of the energy simulation tools for use with eeBIM and ICT-based subsystems 

 T5.3 User and service interfaces to the IVEL and its components. 

The work up to now focused on the concept of interoperability of climate and material data with 

BIM (T5.1). A particular issue to solve was thereby the interlinking of the material data sources of a 

CAD system and the database (or input files) of the provider of simulation tools. Preparing a 

simulation run demands the matching of these two data sources and generating a link inside the 

eeBIM. Dividing material data into several parts (generic, scalar values, data tuples) opens the 

possibility for CAD systems to provide access to the user for selecting essential parts of material 

information stored in the external material data repository of the simulation tool chain. The data are 

provided for the CAD system via a dedicated web service. 

A second issue was the development of a concept for structuring, availability, accessibility and 

linking of climate data in the HESMOS architecture. Dividing a climate data block into a set of 

abstract generic information items and the climate data itself provides the possibility for straight-

forward access to this information via a web service, too. 

Another important part of current work is the generation of an abstract simulation model description 

for all parts of the simulation tool chain as a prerequisite step for translation of IFC data into 

simulation models. 

Next planned steps are the implementation of the web service for material and climate data and 

completing the work on abstract simulation model description. 

 



 

Significant achieved results 

The main result of the performed work is the concept for providing access to climate and material 

data for the software components orchestrated in the HESMOS framework. The main parts of the 

information workflow between material/climate data resources and HESMOS components are 

defined in principle and the implementation technology is decided and tested on initial examples. 

The task comprising the work on the abstract simulation model description achieved the first 

internal milestone of WP5 without delays or deviations. 

Deviations from Annex I and their impact on other tasks, available resources and planning 

None. 

Failing to achieve critical objectives and/or not being on schedule 

None. 

Use of resources 

Currently a total of 10.7 PM are spent on WP5 which makes 24% of the work. This corresponds 

fully to the initial planning. 

 



 

2.2.6 WP 6: Energy-related tools for lifecycle facility management 

Type of activity RTD 

Start month  7 End month 27 Person months total 36 

Leader  OG   (beneficiary #3) 

Summary of progress towards the objectives 

The objective of WP6 is to provide energy-related tools and web services for the intelligent 

lifecycle management of public use facilities that are capable to resolve operating problems, 

improve comfort, optimise energy use, identify needed retrofits and provide related cost estimates. 

The work is structured into 4 tasks: 

 T6.1 Enhancement of the energy-related tools for the lifecycle use of eeBIM 

 T6.2 Web service and interface client for intelligent energy management support 

 T6.3 Implementation and integration of Simulation Database 

 T6.4 Web-based GUI client for energy and cost related performance reporting 

The target of the only current task T6.1 was dedicated to (1) energy analysis tool interoperability 

achieved via the use of shared eeBIM data, and (2) development of an enhanced analysis/simulation 

tool for CO2 emission calculation. 

The lifecycle use of energy simulation tool RIUSKA was extended by enhanced support for 

utilization during operation and further development of the open information interface based on  

IFC 2x3. The development of CO2 emission calculation to the RIUSKA energy simulation software 

was started by creating development specifications and user interface mockups. 

In task T6.2, started in advance, the work done so far resulted in a concept specification for utilising 

sensor data from BAS in FM software performance metrics module. 

Significant achieved results 

The most significant result of WP6 from the first period is the specification of the required 

developments for energy-related tools and web services for the intelligent lifecycle management 

that are capable to resolve operating problems, improve comfort and optimise energy use. These 

results are being documented in the first Deliverable D6.1 which will be released according to 

schedule in project month 15. 

Deviations from Annex I and their impact on other tasks, available resources and planning 

None. 

Failing to achieve critical objectives and/or not being on schedule 

The work package is on schedule and the planned objectives were achieved. 

Use of resources 

Currently a total of 7.5 PM are spent on WP5 which makes 21% of the work. This corresponds fully 

to the initial planning. 



 

2.2.7 WP 7: nD Navigator 

Type of activity RTD 

Start month  7 End month 27 Person months total 55 

Leader  NEM   (beneficiary #2) 

Summary of progress towards the objectives 

The objective of WP7 is the development of new easy-to-use IT tools for flexible navigation in the 

nD information space, thereby enabling presentation of simulation results not only in detailed 

engineering representation formats but also in intuitive manner based on perception aspects and 

criteria for quick preliminary design and/or client evaluation. The RTD work comprises 5 tasks: 

 T7.1 Concept and architecture of the nD Navigator 

 T7.2 Time/space navigation 

 T7.3 Filtering, statistical smoothers and context-related views 

 T7.4 Cockpit functionality 

 T7.5 Full integrated prototype of the nD Navigator 

In this reporting period, T7.1 was completed successfully and T7.2 as well as T7.3 (filtering part) 

were started. The basic concept for the nD Navigator was discussed and agreed between all WP 

partners. All specifications are defined and available in the technical description provided in the 

issued Deliverable D7.1. 

The nD Navigator is a completely new development that has to be done from scratch. Therefore, apart 

from the development of the principal architecture and concepts of the Navigator, NEM started a 

study to find out the best technology for the realization of its components. 

Three different technologies were tested. Two of them are based on pure Web Technologies; the 

third development is based on Allplan.  

In fact, Allplan already includes an animation module, which is easy to use and allows 3D-real time 

navigation through the virtual building. The advantage of this technology is the 3D representation 

of bitmaps, which are mapped to the BIM objects. These bitmaps are representing physical mate-

rials. The visualization of material bitmaps enables better control of structural weaknesses and 

faster recognition of thermal bridges. However, in September 2011 we finally decided not to pursue 

this technology because of the complexity to separate Allplan’s Animation Module from the 

Allplan Application and because of the huge additional programming effort that would be required 

to modify the Allplan Data Core in order to realize the time navigation in T7.2. 

The other two parallel investigations are still running in conjunction with T7.2-4. We aimed to use 

the pure IFC2x3 Model to view the eeBIM data in the nD Navigator. However, a disadvantage of 

IFC2x3 is that it does not allow including related material presentation (as bitmaps or similar). 

Hence, NEM decided to use the X3DOM technology for the nD Navigator and IFC2x3 only as 

imported data input. This is fully aligned with the overall IVEL architecture developed in WP2. 

 

 



 

Significant achieved results 

The current significant results of WP7 are the specifications and the software architecture for the 

nD Navigator. They are described in detail in the issued Deliverable D7.1.  

The developed specifications meet the established user requirements in regard to energy con-

sumption and life-cycle costs control.   

The concept of the software architecture provides for easy to do external configuration of the  

nD Navigator. This enables flexible adaptation of the nD Navigator to a specific control and 

observation view (designer, facility manager, owner, public authorities). 

A further result is the study and evaluation of four advanced IT technologies for the realisation of 

the nD Navigator, two of which are still being examined in parallel developments at NEM. 

Deviations from Annex I and their impact on other tasks, available resources and planning 

There are certain development deviations with regard to the WP7 chronological task definitions. 

The current focus is on the data core of the nD Navigator and the 3D navigation technology. This is 

a shift on the level of the detailed task planning. However, it does not mean any change of content 

or delay with regard to the overall RTD work and the final milestone of WP7. Rather, it allows to 

first concentrate on the implementation fundamentals to provide for easier later implementation of 

the additional functionality (time/space navigation, object highlighting, diagrams etc.). In addition, 

NEM also decided to hire two more Web developers for the project. This decision is budget neutral. 

Failing to achieve critical objectives and/or not being on schedule 

None. 

Use of resources 

Similar to WP3, a considerable deviation of the original planning occurred with regard to the 

planned resources. During the first stage of HESMOS planning, it was assumed that a large set of 

basic Allplan functions can be re-used in the Navigator, even though the overall development and 

conception had to be done from scratch. Therefore, NEM counted with development experts that are 

highly familiar with the Allplan technology to realize the RTD tasks of WP7. However, at a later 

point, when the project had already started, a complete re-engineering of the Allplan Core Database 

was decided that requires much more straightforward programming work. To achieve that, less 

expensive but more numerous resources have to be assigned by NEM for the realization of WP7. In 

other words, in order to guarantee high quality and keep the developments to the timetable, NEM 

has to increase the number of developers. This decision will not affect or change the approved EC 

contribution. 

The proposed changed resource planning in WP7 with regard to NEM is as follows: 

WP 7 nD Navigator 
Person-months NEM 

DoW planning New 

T7.1 Concept and architecture of the nD Navigator 6 6 

T7.2 Time/space navigation 9 54 

T7.3 Filtering, statistical smoothers and context-related views 9 28 

T7.4 Cockpit functionality 12 33 

T7.5 Full integrated prototype of the nD Navigator 3 10 

Total PM : 39 131 



 

Taking the changed person-months as basis, currently a total of 8 PM are spent on WP7, which 

makes 5.5%. However, this is partially due to the large increase of person-months in all tasks except 

for T7.1, which is the one currently finished. In account of that, we estimate the actual progress of 

the work to 16-18%, which is fully satisfactory. 

Proposed corrective actions 

Change of the DoW to reflect the new distribution of person-months is requested for approval, as 

part of a proposed new contract amendment. This has no impact on the content of the RTD work 

and on the financial contribution by the EC. 

 



 

2.2.8 WP 8: Integrated Virtual Energy Laboratory (IVEL) 

Type of activity RTD 

Start month  7 End month 36 Person months total 46 

Leader  OG   (beneficiary #3) 

Summary of progress towards the objectives 

The objectives of WP8 are: 

(1) To provide the central product of HESMOS, the Integrated Virtual Energy Laboratory (IVEL), 

integrating the system components developed in the WPs 3-7 

(2) To prepare the HESMOS product and component services and tools for exploitation. 

The related RTD work comprises 4 tasks: 

 T8.1 Configuration and deployment of the developed basic SOA system 

 T8.2 Integrated interoperability methods 

 T8.3 Process model, web service orchestration and management system 

 T8.4 Full integrated prototype of the IVEL. 

As well as an additional task, dedicated to exploitation, i.e.: 

 T8.5 Exploitation and IPR management. 

In the reporting period work has been done on T8.1 and T8.5 as planned in the DoW. 

In T8.1, the initial configuration of the basic SOA system was performed and a test environment has 

been created, which provides the necessary hardware and software infrastructure for the deve-

lopment of common interoperability methods, harmonised interface specification and subsequent 

component integration. First developed prototypes were tested and will be demonstrated at the first 

project review as initial proof of concept with regard to the overall architecture of the IVEL and the 

concept of the eeBIM. 

In T8.5 initial exploitation plans of the partners have been collected and structured into several 

aspects. In addition to the IVEL, which is the main HESMOS product, component modules, 

services and tools have been identified for exploitation on the basis of the platform architecture 

developed in WP2. Partners have been asked to provide first quantitative estimation of their 

exploitation perspectives and plans with regard to these components / tools. 

Significant achieved results 

Current results in WP8 are of supportive nature. They comprise: (1) the configured test environment 

for the IVEL, and (2) the initial exploitation planning. 

Deviations from Annex I and their impact on other tasks, available resources and planning 

A significant deviation from Annex I is the delay in the completion of Deliverable D8.4.1 “Initial 

Exploitation Plan”. Reasons for that were (1) the purposely invested additional work to organise 

exploitation issues in clearly structured manner and align these to the varying objectives of the 

partners (academia, software vendors, industry end-users, consultants), and (2) a hardware crash at 

the responsible partner, NEM that led to loss of the already collected data at the very end of the 

reporting period. This was reported duly to the Project Officer. However, this Deliverable is still in 



 

delay. The reason for that is not known to the Coordinator in spite of repeated inquiries and 

coordination discussions. It will be explained by NEM at the first review meeting. 

Impact of that delay on other tasks is not essential at present. Exploitation plans of the partners were 

sketched and there is no change or negative influence on the RTD work in the other work packages. 

The issue is expected to be resolved in the next months. In case that fails, the General Assembly 

Meeting scheduled for February, 2012 will take a decision and approve a contingency plan. 

Failing to achieve critical objectives and/or not being on schedule 

Delay of Deliverable D8.4.1 as explained above. 

Use of resources 

Currently only 1.5 person-months are accounted on WP8. However, this relatively low figure is 

partially due to the fact that resources of TUD-CIB, who are responsible for T8.1 have been 

provided in kind through the participation of more experienced personnel. This discrepancy will be 

adjusted in the next phases when the actual integration work on the IVEL will be performed. 



 

2.2.9 WP 9: Validation of the operation of public use facilities 

Type of activity DEM 

Start month  7 End month 36 Person months total 55 

Leader  BAM   (beneficiary #4) 

Summary of progress towards the objectives 

The objectives of WP9 have been defined as follows: 

(1) Identify key performance indicators for the validation of current and improved via HESMOS 

energy- and cost-related operation 

(2) Analyse continuously energy/emissions and cost behaviour in a number of facilities operated 

by the HESMOS end-users to provide feedback and guidance to WPs 3–8 

(3) Prepare, configure and perform two public demonstrators 

(4) Evaluate the impact of the developed services and tools and the platform as a whole recording 

evidence and quantifying benefits of the use of the HESMOS platform 

(5) Assess the final HESMOS product, identify gaps and make recommendations to standardisation, 

improvement of regulation procedures and work practices and further RTD activities. 

The work is organised in4 tasks, of which only the first task T9.1 “Requirements synthesis and 

energy-related key performance indicators (eKPIs)” was active in the reporting period. This task 

was completed with the issued Deliverable D9.1 as planned in the DoW. 

One specific objective of T9.1 was to synthesize the requirements identified in Deliverable D1.1 

“Gap Analysis, Use Case Scenarios and Requirement Specification”. On the basis of the 

gathered knowledge, relevant energy-related key performance indicators (eKPIs) had to be chosen 

by analysing energy / emissions issues and inter-relating these with investment and operational 

costs. In preparation for Task 9.2, where two pilot projects will be examined, practical rules and 

parameters had to be defined that can be objectively monitored in the selected types of facilities. 

The deliverable report describes a systematic approach to identify the energy-related key 

performance indicators (eKPI) for the evaluation of the design of Public Private Partnership (PPP) 

projects as well as the efficiency of the operation of such projects. The exchange requirements and 

stakeholder goals defined in D1.1 and restructured as basis for the energy-enhanced Building 

Information Model (eeBIM) development documented in D2.1 were the basis for the requirements 

synthesis. Out of these considerations the relevance of energy-related Key Performance Indicators 

(eKPIs) for decision-making and monitoring within the HESMOS Integrated Virtual Energy 

Laboratory were derived. Beside evaluating and monitoring energy and CO2-emissions, other 

factors like thermal comfort, air quality, visual comfort as well as the costs through the whole life 

cycle are important eKPIs. A methodology for the development of efficient eKPIs was adopted 

comprising the following steps: 

1) Review earlier defined exchange requirements 

2) Select the most relevant indicators (eKPIs) for a certain purpose  

3) Group these indicators regarding the main identified categories 

4) Assign these indicators to the sustainability dimensions 

- Ecologic value 

- Socio‐cultural value 

- Economic value 



 

An overview of building specific characteristics for selected types of facilities - a school complex 

and an office building, with examples for user profiles, degrees of occupancy as well as internal 

loads and tendencies for costs were shown. 

Significant achieved results 

After a profound synthesis of requirements and all influencing factors, a framework for energy-

related Key Performance Indicators (eKPIs) was developed. 

 

 

Figure 6: eKPI framework 

The definition of appropriate eKPIs provides feedback for other work packages e.g. the model-

based ICT system integration (WP 04), the analysis of interoperable energy simulation tools (WP5), 

the development of energy-related tools for life cycle facilities management (WP6) and most 

important the development of the nD Navigator. Therefore the deliverable report provides examples 

for the reporting of simulation and monitoring results. 

Deviations from Annex I and their impact on other tasks, available resources and planning 

None. 

Failing to achieve critical objectives and/or not being on schedule 

None. 
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Use of resources 

In the Description of Work (DoW) the resources in terms of person-months were assigned to the 

end-users of the HESMOS IVEL. BAM had the coordination of the work package and contributes 

its extensive experience in PPP projects. OPB contributes its experience in energy efficient design. 

BAM as coordinator also demands input from TUD-IBK and OG for the D9.1 report because of 

their simulation tools and extensive experience in energy simulation. 

Overall, a total of 7.1 PM are spent on WP9 which makes 13% of the work. This corresponds fully 

to the initial planning. 

 

2.2.10 WP 10: Dissemination 

Type of activity RTD 

Start month  1 End month 36 Person months total 24 

Leader  NEM   (beneficiary #2) 

WP10 is listed in this section for completeness. The activities undertaken in the work package are 

described separately in the next Chapter 3 "Project Management" of this report. 

The currently spent resources are 4.2 PM which makes 17% of the work. This corresponds to the 

initial planning in the DoW. 

 

2.2.11 WP 11: Project Management 

Type of activity MGT 

Start month  1 End month 36 Person months total 19 

Leader  TUD   (beneficiary #1) 

WP11 is listed in this section for completeness. The activities undertaken in the work package are 

described separately in the next Chapter 3 "Project Management" of this report.  

The currently spent resources are 5.4 PM which makes 28% of the work. This is slightly less than 

the initial planning in the DoW. 

 


