
IEA Task 45 Meeting, Banff/Canada, 2011 

 
 
 
 

 Johann Breidler, Christian Fink 
 

AEE – Institut für Nachhaltige Technologien (AEE INTEC) 
A-8200 Gleisdorf, Feldgasse 19 
AUSTRIA 

A-D4: Guidelines for 
Requirements for collector 
Loop Installation 



IEA Task 45 Meeting, Banff/Canada, 2011 

Content 

Collectors and collector fields – hydraulical aspects 
Requirements on single collectors 
Requirements on collector hydraulic connections 
Current works in this field at the AEE INTEC 

Stagnation behaviour  

Activities while plant stagnations 
Solutions how to handle plant stagnation 
Current works in this field at the AEE INTEC 

Safety equipment 
Expansion equipment 
Safety valves 
Steam seperator 
Recovery vessel 
Recharging 

Definition of the next assignements 



IEA Task 45 Meeting, Banff/Canada, 2011 

Different hydraulic strategies are favored: 

 

Collectors and collector fields – hydraulic 
aspects 

Connection „Tichelmann“ or „Not-Tichelmann“ 

Parallele connection of meander collectors 

Dehnungsschleife im Kollektor ! Externe Dehnungsschleife mit flexiblen Rohren !

 

Serial connection of horizontal absorber registers 
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Collectors and collector fields – hydraulical 
aspects 

Reduced pipe installations (outside the collector) 
Low-Flow operating (if possible) and reduced pipe installation outside the collector 
decreases costs and heat losses 

Flow distribution of parallel absorber pipes should be homogenious as 

possible 
Avoid bad streamed absorber fields 
Avoid partial stagnation 
In some cases the „Tichelmann“-connection can be relinquished 

Good heat transfer 
Improvement of the collector efficiency by turbulent flow regions in the collector field 

Correct preasure losses 
Preasure losses should be small on the other hand (primary energy use  pump electricity) 
On the other hand improve high preasure losses in parallel absorber pipes the homogenious 
flow distribution and have a higher Reynolds Number (heat transfer) 

Regulation valves should be avoided, if possible (costs, maintainance effort) 

Good emptying behaviour according to stagnation 

Etc. 

 

Requirements on the hydraulik on collectors and collector connections: 
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Collectors and collector fields – hydraulical 
aspects 

Further development of an analytical model for hydraulic design of single 

collectors in terms of flow distribution and pressure losses 

Current works in this field at the AEE INTEC 
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Collectors and collector fields – hydraulical 
aspects 

Further development of an analytical model for hydraulic 

design of large collector fields in severel parallel sections  

Current works in this field at the AEE INTEC 
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Calculation of the  

diameter steps of the collection 

pipes: 

=>Flow distribution 

=>Regulation valves are not 

required 

=>Essential cost reductions on 

large systems 
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Collectors and collector fields – hydraulical 
aspects 

Hydraulic detail: Influence of manufacturing precisions (T-fittings) on the 

flow distribution 

Integration in the analytical model 

Current works in this field at the AEE INTEC 

Collecting pipe „Cut modell“              Laboratory    Test object (T-fitting) 
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Collectors and collector fields – hydraulical 
aspects 

Investigation, analysis and categorization of common collectors in large solar 
thermal systems (geometries, hydraulics, measuring results to pressure losses, 
etc.)  

Investigation, analysis and categorization of interconnections for collector fields 
(collector type, specific mass flow rates, serial lengths, parallel lines, flow 
distribution, pressure loss, external pipe lengths, deaeration, regulation valves, 
etc.) 

Investigation und analysis for used calculation methods  

Compose of country reports  

Compose of a whole „Status Quo Report“ 

Detection of technical improvement and cost reduction potentials 

Contribution of current project results (from research and realisation) 

Definition of benchmarks (preasure losses, flow distribution, etc.) and standards 
of connection of large collector fields 

Definition of left developing potential of single collectors  

?? 

 

 

Proposal to the content and the next steps for the Task 45: 
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Stagnation behaviour 

Surrounding conditions for stagnation behaviour  

 

 
Stagnation can not in principle be avoided (power failure, technical 

failure, in certain applications, a lack of load)  

Stagnation is therefore a "normal" operating condition  

The frequency depends mainly by the application or the load  

About the processes in stagnation, we are relatively well informed  

(5 phases, phases with saturated and overheated steam, maximum 

pressure and temperature stress)  

The emptying behavior of collectors and collector connections affects 

the amount of steam  

Plant stagnation may not increase the cost of management or reduce 

the operating life  

Approaches in dealing with stagnation are different and range from "no 

action" on different "cooling concepts" till "draining collectors“.  
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Stagnation behaviour 

Discharge of rest fluid and steam 
power via evaporating of the cooling 
water 

Discharge of rest fluid and steam 
power via heating of a water tank (e.g.  
tanks for fire sprinkling system in 
industry companies) 

Both concepts includes an automatic 
refilling 

Current works in this field at the AEE INTEC 
 

 

Stagnation cooling concepts without auxiliary energy 

 

P 
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Stagnation behaviour 

 Method: 

After the pump turns of, the collector content is 

emptying into a recovering vessel 

Steam production can be avoided as far as 
possible 

Automatic refilling and deaeration  

Closed system with preasure relief valve 

Air puffer in the recovering vessel acts as 
expansion vessel  

Current works in this field at the AEE INTEC 
 

Self emptying closed collector systems 

 Aim of the works: 

Convert the principle of the already in small 

plants applicaded up to large scale systems 

Development of a calculation approach for 

definition of sensitive ranges 

Bildquelle: Sunlumo 

Konzept Drain-Master 
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Stagnation behaviour 

Investigation and analysis about plants with bad stagnation behaviours 

Investigation and analysis about emptying behaviour of typical collectors and 

connections of large scale systems 

Analysis of the actions during stagnation with a special focus on large scale 

systems 

Investigation, analysis and categorisation of adapted concepts how to manage 

stagnation 

Investigation and analysis of calculation tools for relevant system components 

(e.g. cooler, collecting vessel, pipe dimentions, etc.)  

Contribution of current project results (from research and realisation) 

Compose of country reports  

Standardisation of adapted concepts 

Compose of a whole „Status Quo Report“ 

Definition of left developing potential of the topic „adapted stagnation behaviour“  

?? 

 

 

 

Proposal to the content and the next steps for the Task 45: 
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Safety equipment 

Surronding conditins for safety equipment  

 

 High operation safety of large scale plants has to be assured 

In the case of stagnation fluid is present in liquid and vaporous 

condition 

In the case of opening preasure relief valve  the vaporous medium and 

the liquid medium have to be seperated 

Valves, pipes and collection devices have to be dimensionded 

accordingly 

Technical sandardisation in this field is very low 

?? 
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Safety equipment 
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 Adapted positions and choice of 
preasure relief valves in collector 
groups  

 Adapted overflow valve with a 
connection to the steam seperator 
and bleeding tank 

 Angepasstes Sicherheitsventil mit 
Überlauf in steam seperator and 
bleeding tank 

 Manual recharge pump 

 Others?? 
 

 

How can safety equipment concepts be designed? 

Safety Valve 

Overflow Valve 
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Safety equipment 

Investigation and analysis for usual concepts on the market and standards for 

large scale systems 

Investigation and analysis for calculation approaches 

Contribution of current project results (from research and realisation) 

Compose of national reports 

Standardisation of adapted concepts 

Compose of a whole „Status Quo Report“ 

Definition of left developing potential of the topic „Safety equipment “  

 

 

Proposal to the content and the next steps for the Task 45: 
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Danke für Ihre Aufmerksamkeit ! 


