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Approach – Dealing with Information Deficit
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Data Visualization – Carpet-Plot
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Enhanced Operation Diagnostics
Data Visualization – Scatter-Plot-Matrix
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Data Visualization – Scatter-Plot-Matrix
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Data Visualization – Scatter-Plot-Matrix



Report contains information about
Correct setting of operation schedules
Compliance with set points
Influence of external and internal conditions
Interactions between different systems
Evaluation of control sequences

Benefits of Operation Diagnostics
Measures can be realized within the BAS and the modification of control sequences and 
parameters
Therefore, no or only little costs
Savings between 5 and 25 %
Expert knowledge is needed

Enhanced Operation Diagnostics
Experience – Service – Benefits

Realized Projects
Office Buildings
School / Educational Buildings 
Laboratories
District Heating Networks
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Functional Description 1
Room Functionality – Office Standard A+
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Functional Description 2
AHU – Air Conditioning with Heat Recovery
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Functional Description 3
AHU – Air Conditioning with Heat Recovery
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Enhanced Operation Diagnostics
Design Integration & Operation Prognostics



Benefits from Operation Prognostics
Design information and design data is made available for functional description and building 
and system operation
Changes and modifications of design basis and OPR‘s will be documented
Tender Specs include clear information about functionality and performance of building and 
systems
Basis for Automated Operation Diagnostics
Expert knowledge is available in form of Operation Patterns
Higher persistence for energy efficient building and system operation

Enhanced Operation Diagnostics
Design Integration & Operation Prognostics



Building Automation System (BAS) 
Conventional automation scheme with 
dynamic display and trend data 

Additionally display of Operation 
Patterns and advanced visualization of 
operation data

40

30

20

10

0

-10

-20

60 65 70 75 80 85 90

TAU [°C]

TVL, Reg.2 [°C]

40

30

20

10

0

-10

-20

60 65 70 75 80 85 90

TAU [°C]

TVL, Reg.2 [°C]

40

30

20

10

0

-10

-20

0 50 100

TAU [°C]

mVL, Reg.2 [%]

40

30

20

10

0

-10

-20

0 50 100

TAU [°C]

mVL, Reg.2 [%]

40

30

20

10

0

-10

-20

0 50 100

TAU [°C]

mVL, Reg.1 [%]

40

30

20

10

0

-10

-20

0 50 100

TAU [°C]

mVL, Reg.1 [%]

40

30

20

10

0

-10

-20

14 18 22 26 30 34 38

TAU [°C]

TVL, Reg.1 [°C]

40

30

20

10

0

-10

-20

14 18 22 26 30 34 38

TAU [°C]

TVL, Reg.1 [°C]

100

50

0

5 10 15 20 25 30 35

HCV,Cooling Coil [%]

TOA [°C]

Dehudimification

Cooling

100

50

0

0 3 6 9 12 15 18

HCV,Cooling Coil [%]

xOA [g/kg]

Dehudimification
100

50

0

5 10 15 20 25 30 35

HCV,Cooling Coil [%]

TOA [°C]

Dehudimification

Cooling

100

50

0

5 10 15 20 25 30 35

HCV,Cooling Coil [%]

TOA [°C]

Dehudimification

Cooling

100

50

0

0 3 6 9 12 15 18

HCV,Cooling Coil [%]

xOA [g/kg]

Dehudimification

100

50

0

0 3 6 9 12 15 18

HCV,Cooling Coil [%]

xOA [g/kg]

Dehudimification Correct Operation Cooling Incorrect Operation Dehumidification

TOA [°C]

Po
si

tio
n

C
oo

lin
g 

C
oi

l V
al

ve
 [%

]

TSA [°C] xOA [g/kg]

Correct Operation Cooling Incorrect Operation Dehumidification

TOA [°C]

Po
si

tio
n

C
oo

lin
g 

C
oi

l V
al

ve
 [%

]

TSA [°C] xOA [g/kg]

0

6

12

18

24

H
ou

r o
f D

ay

Su TuMo We Th Fr Sa

0

6

12

18

24

H
ou

r o
f D

ay

Su TuMo We Th Fr Sa

0

6

12

18

24

H
ou

r o
f D

ay

Su TuMo We Th Fr Sa

0

6

12

18

24

H
ou

r o
f D

ay

0

6

12

18

24

H
ou

r o
f D

ay

Su TuMo We Th Fr SaSu TuMo We Th Fr Sa

Enhanced Operation Diagnostics
Vision – Automated Performance Monitoring
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