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Turning Building Concepts into Building Performance
Technical monitoring and quality management of HVAC systems
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Quality

Digitalization
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Building Standards

1973: 15 pages 2018: > 1.000 pages
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Building Engineering
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Building Automation
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Challenges for buildings‘ performance

Owner
• Lack of competence and capacities
• Neglection of early project phases
• No Continuity between construction and operation

Planning Construction Operation

• Lack of precise 
requirements definition

• No efficient control function 
of planning implementation

• High dependency on 
personnel

• No testing of building 
automation functions

• Lack of documentation 
concerning the 
implemented building 
control

• High dependency on 
personnel

• Premature handing over of 
incomplete building

• Lack of proper tools to 
analyze building automation 
functions

• No time/capacity for 
frequent in-depth 
operational analyses 

• No service level agreements 
in place for operation of 
building equipment with 
external providers 
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Building Performance needs Quality Management

• Todays buildings are complex 
technical systems.

• We have an increasing gap between 
potential and real building 
performance.

• High performance buildings need 
quality management

• Digitalization allows quality 
management services to become 
fast, transparent and cost effective.

?
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Quality Management
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Quality Management

Recipe

500g Flour
250g Sugar
250g Margarine
100ml Milk
4 Eggs
1 tsp Baking Powder

180°C
60 Minutes
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Technical Monitoring as a key to building performance

Quality Control Loop to check for fulfillment of requirements.

Contruction / CommissioningDesign

Feedback

into future

projects

Impact

Feedback 

into

operation

Impact

Evaluation

Design Target Value Metering Value Metering 

(before <> after)

„Optimizing“ 

Technical Monitoring

Operation
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• Official call for quality management in construction 
projects and for existing buildings in order to ensure 
that technical and economic potentials are reached in 
normal operation

• Clear definition of the work packages, services, and 
results in order to request Technical Monitoring in 
public tenders

• First to define the role of quality management as a 
third party service in construction projects

AMEV Recommendation Technical Monitoring

AMEV: Working committee at the German Ministry of Interior, Building and  Community
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• Derive target values from design

• Recommendations for project setup

• Definition of services of the TMon service provider

• Definition of services of others (e.g. engineer, contractor)

• Requirements for monitoring concepts and reports

• Advice on cost, effort, potential and financing

• Working documents

• Annex 1: Text modules for TMon services

• Annex 2: Required services of engineers

• Annex 3: Required services of contractors

• Annex 4: Minimum requirements for buildings & systems test parameters

• Annex 5: Advice on metering devices and data management

AMEV Recommendation Technical Monitoring
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AMEV Technical Monitoring: Organization

3.1.2

The TMon service provider is an independent third party.

Owner

Engineer / Contractor

TMon Service Provider

Step 1 (Design): Project Setup
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Step 1 (Design): Setpoints & Testing Procedures

• Design review

• Specification of relevant test parameters for the building and the systems

• Specifications for data collection and transfer.

• Specification of testing procedures.

Documents provided by synavision:

• List of Data points for each system to be tested

• Testing Specification for each system to be tested

• Tender document for trial operation

• Tender document for data export
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• Review of design

• Derivation of test parameters and 

corresponding target values

Annex 4:

• What systems have to be regarded?

• What test parameters have to be

specified?

• Additional requirements for metering

• Requirements for data management

Annex 3: Templates for tender documents

• Specification for trial operations

• Specification for data hand over

→ TMon concept

Step 1 (Design): Setpoints & Testing Procedures
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Step 2: Monitoring in trial operation

• Contractor notifies test readiness

• Contractor hands over data export test 

data

• TMon provider tests data and notifies test 

readiness

• Owner notifies ok

• Contractor runs systems as specified 

(“hands-off operation”, but possibly with 

pre-defined scenarios)

• Contractor hands over data as specified

• TMon provider analyses data as specified 

and reports

Documents provided by synavision:

• Testing Report on each system
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Step 2: Monitoring in trial operation
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• Building is in regular operation

• O&M Personnel hands over data regularly 
(or continuous automated hand over)

• TMon provider analyses and reports on 
system performance (including O&M 
services)

Documents provided:

• Periodic testing reports on each system, e.g.  
• monthly report in first years of operation
• Dashboard with continuous data import 

and visualization
• routing slip/checklist for inspections
• O&M service level check 

Step 3: Monitoring in regular operation

Example: Dashboard-Template for a chiller
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Minimum requirements for reports:

• Specification of trial operation

schedules

• List of test parameters for buildings, 

systems and components including

target and measured values

• Quantitative Evlauation on the

fulfillment of requirements: 

Have target values been met?

Step 3: Monitoring in regular operation
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AMEV Technichal Monitoring 

Incorrect Ambient Air Temperature
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AMEV Technichal Monitoring 

Incorrect supply temperature
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AMEV Technichal Monitoring 

Incorrect sequence of operation in a triple pump
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Increased temperature after 
heat recovery system

AMEV Technichal Monitoring 

Disfunctional heat recovery system

No increased temperature
after heat recovery system
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Digitalization of Technical Monitoring

Digital Engineering

Fast functional specification on 
the level of actors and sensors 

through templates

1

Digital Analyses

System-independent data 
import-plugins for maximum 
compatibility and automated 

mass data analysis 
Datenpunktadresse DP_ID_001 DP_ID_002 DP_ID_003

Klartext Zählerstand GasverbrauchWirkleistung lektrischVorlauftemperatur

Einheit m3 kW °C

01.01.2014 22:00 14375 17,4 47,5

01.01.2014 22:15 14378 18,3 49,2

01.01.2014 22:30 14381 16,4 48

01.01.2014 22:45 14386 18,9 47,6

01.01.2014 23:00 14387 7,3 46,2

01.01.2014 23:15 14393 6,9 48,1

2

Digital Supervision

Reporting of optimization 
potential and 

continuous monitoring of 
building performance

3
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REHVA Guidebook on Technical Monitoring and Commissioning
Both services are important, but:

TMon:
• Robust
• Cost effective
• Transparent
• Fast
• Digital

→ Scalable on 
European 
building
stock!

Cx:
• Sophisticated
• Complex
• Expert-based
• Slow
• On-site

→ Limited 
potential!
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Quality management pays off

26

1) Cumulative lifecycle savings over 15 years; Source: synavision 
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Quality

Digitalization


