


CWA 17960:2022 (E) 

27 

 

Figure 16 — Fast heat transfer through the wall 
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6.4.6 Assumption set 4 

Finally, we assume that both the inflow and the outflow of the tank are immediate, thus no dead time. 
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Figure 17 — Inflow and outflow without deadtime 
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Annex A 
(informative) 

 
Examples and comments on the definitions 

A.1 Object/entity 

Terminology: Both terms are widely used. Thus we allow for both. The term “entity” is common in 
physics, while “object” is widely used in technology. 

Examples: 

Physics: The definition is tightly coupled to the question of the model’s resolution. On the macroscopic 
scale, the fundamental entities are typically related to construction components and phases, while on the 
particle scale to the classes of particles. Thus, typical macroscopic fundamental entities are a volume of 
liquid and solid but also an amorphous or crystalline region in a solid. 

Particulate entities may be pellets and drops, but also molecules or atoms. 

Information: The fundamental entities are computational entities, such as equations and operations. A 
typical realisation is control, which uses block diagrams as the visualisation tool. 

A.2 Information Processes 

Examples: 

Control is the most common information process. Control is applied in two ways: control of the model 
and control of the physical process. 

Analysis: Life-cycle analysis and optimisation are information processes. 

A.3 Tokens 

Examples: 

Physics: While it is common practice to use intensive quantities as the main variables in mathematical 
models, the conserved and balanced quantities listed in the definition are the tokens. The model must be 
based on the fundamental physical quantities. 

Information: The definition of the token is not restricted to bits, but there are good reasons to allow for 
extensions, such as money units or actually also physical quantities, when one describes data acquisition 
systems. In generic terms, tokens are elementary pieces of information. 

A.4 Process model topology 

The definition focuses on the fact that tokens are accumulated and transported. Tokens may move bi-
directional, thus back and forth. The directions in the graph define the reference coordinates for the 
actual flow. The directed graph is thus the underlying structure of any dynamic process model. 

A.5 Spatial characteristics 

The terminology is strongly discipline-dependent. Some engineering subjects refer to “uniform” as 
lumped, and mathematics uses “infinite dimensional” for distributed systems. 
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A.6 Composite object/entity 

A surrogate is a model of a model and, in most cases, less accurate. Note that basic concepts like 
conservation principles may not be satisfied. 

A.7 Interface 

Examples: 

— The state information of a physical object/entity is transferred to the control graph, and the position 
of the manipulated variable is transferred from the control system to the physical system. 

— The state information of the macroscopic system is transferred to the molecular modelling part of 
the overall model while computed properties are returned. 

 


