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UK HIU Test Regime

Request for Feedback
June 2016


Overview
The development of heat networks in the UK is a key component of the UK’s future energy strategy (DECC, 2013). In order to support the deployment of low carbon heat networks, DECC provided funding designed to stimulate innovation that will help address cost and performance efficiency challenges related to heat networks.
As part of this initiative, funding was awarded for the development of a technical specification for an HIU testing regime that is appropriate for typical UK heat networks.
FairHeat produced a first draft Technical Specification (Modified Swedish Test UK HIU Test Regime_V1_010) in 2015.  Seven HIUs were tested by SP Technical Research Institute of Sweden under this first regime.
Following feedback from the industry following the first round of testing, Martin Crane of Carbon Alternatives and FairHeat have collaborated to develop a second version of the test regime (attached as accompaniment to this request for feedback).  We are now inviting feedback from the industry on this second test regime.
The intention is that this regime will be used as a standard for testing of HIUs in the UK, to enable those designing and building new heat networks in the UK to assess the likely impact of HIU performance on heat network design and evaluate the comparative performance of different HIUs when making procurement decisions.
Once feedback from the industry has been collated, we will be presenting a summary of the feedback to a Steering Group of industry experts for a final decision on approach.
At this time, there are representatives on the Steering Group from:
· BESA
· Carbon Alternatives
· DECC
· Engie
· E.ON
· FairHeat
· SSE

The intention is to complete this process and publish the final V2 test regime by the end of July.
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Tests
The total group of tests of the HIU to be performed in the test rig is as follows:
· Pressure test of primary circuit.
· Static performance tests of the space heating parts of the unit: Test 1.
· Dynamic performance tests of the domestic hot water and standby function: Tests 2, 3, 4 and 5.

	For Comment

	1.
	Several of the tests that were present in V1-Rev-010 of the test regime have been removed.  The reason for removing these was that it was felt that these tests had limited value from a comparative perspective, but added significantly to the cost of the test, which would be likely to impact negatively on uptake.
It is proposed to remove the following tests (test number from V1-Rev-010 in brackets):
· Poor radiator setup and HIU optimisation for poor radiator setup (1f, 1g) - removed due to poor reproducibility and cost impact.
· Static DHW performance at 50°C, 55°C and 60°C (2a, 2b, 2c) - removed due to low technical value of results and cost impact. This test was included for research purposes as part of the DECC funded project.  It is felt that the issue has now been demonstrated and that future results would be similar. 
· Max DHW output (3) - removed due to low technical value of results and cost impact.  This test was included for research purposes as part of the DECC funded project.  It is felt that the issue has now been demonstrated and that future results would be similar
· DHW and space heating simultaneous operation (5a, 5b).  Removed due to low technical value of results and cost impact. This test was included for research purposes as part of the DECC funded project.  It is felt that the issue has now been demonstrated and that future results would be similar.
The total reduction in the cost of carrying out the test was c.£2,200 per HIU.

Q1: Do you agree with removing these tests?
Q2: Are there any specific tests that you believe should be included to improve the applicability of the test regime to the UK market?


	
	Please provide comment here:
The first round of test provide valuable data in 1e and 1f that is been buried as it does no favours for some makes of HIU. In general the tests are been dumbed down to enable all inefficiencies to be hidden so all makes will sign up for testing – no negative impact on uptake ! The tests need to reflect current technology and performance, with standards set accordingly. What’s the value in a standard if inefficient systems pass all tests with flying colours, and there are no tests to highlight the problems?   Tests should be made optional regarding cost. The rig is setup for the tests of version 1 so it actually costs more to remove functionality. Costs are a matter of testing time and time to write up, and as such can be passed on optionally to manufacturer.

Can we still commission SP to perform tests under regime v1 ?  
Such dumbing down will just drive modern manufacturers to seek a more stringent standard.




[bookmark: _Toc449099352]Static testing of the space heating circuit capacity: Test 1a, 1b, & 1c
In these tests the space heating load is simulated by the heat exchanger on the test rig, with 70°C secondary flow temperature and 40°C secondary return temperatures. The HIU pump is to be deactivated, with flow rates adjusted within the test rig to deliver the required space-heating load.
	For Comment

	2.
	The current static space heating tests are conducted with the HIU pump disconnected and the secondary return temperature being maintained by a plate heat exchanger in the test rig. This approach was taken as it can be accurately replicated and is relatively low-cost.
At present there is no intention to modify these tests, as it is felt that the findings from the tests were useful (in that performance differences were able to be differentiated) and no practicable solution was found for a more realistic simulation of heating loads.
However, we have had feedback from the industry that there would be a preference to have more realistic simulation of heating loads, with the HIU pumps engaged.
The issue is that if tests using the HIU pump and/or radiators were included, they would need to be totally consistent between tests (e.g. with respect to ambient temperature) in order for them to be included in the VWART calculation. The SP test rig is currently not in an accurately temperature controlled environment, so radiator output would vary between tests. While we have investigated options for temperature control, the modifications would be extremely expensive to set-up and operate.

We would welcome suggestions of alternative testing methodologies that would be both reproducible and affordable.


	
	Please provide comment here:
Test is currently misleading. From our published VWART: 
2 kW (test 1b): 2.2 kW (max); 0.3 kW (min); 1.1 kW (mean) 
How can you have a 1.1kW output average for a 2kw output test? System will deliver 2kW if heating draws it.  Test shows we deliver between 0.9 and 4kW depending on load, so test should be able to demonstrate any output in between if setup/working correctly. 
 A Plate heat exchanger could provide a fixed heat load leaving HIU pump in control, however it would need to be flow controlled based on measured output to maintain accurate loads. An HIU could be supplied to perform such a function for around £2000 with kw output as an operator setting.
At the same time, the input could be temperature controlled to simulate differing levels of heating performance – i.e. low return temperature for standard tests, and elevated temperature for 1e and 1f tests.





[bookmark: _Toc449099357]DHW tests 2a, 2b and 2c 
The objective of these tests are to assess HIU performance during domestic hot water operation.
	For Comment

	3.
	In Version 1, we selected a DHW set-point of 55°C to reflect a general requirement within specifications to achieve a 50°C temperature at the outlet.  Although it was accepted that the DHW set-point would normally be able to be set below 55°C in order to achieve the requisite 50°C at the tap, it was felt that selecting a slightly higher temperature was more prudent.

We are proposing to keep the 55°C DHW temperature: (a) as we still believe that it is sensible to take a prudent approach; and (b) to allow comparison with tests conducted under V1 of the test.

Q3: Do you agree with retaining a 55°C DHW temperature set-point? 


	
	Please provide comment here:
Yes






No-load (“Keep-warm”) characteristics of units – Test 4
The objective of this test is to establish HIU performance during periods of no load, where the HIU is being used as the primary means of keeping the primary system warm.
The heat consumed by the HIU over the 8-hour test period will be used as a measure of the standby heat losses from each HIU.
	For Comment

	4.
	There was significant (and varied) feedback from the industry on the standby test, its inclusion or not within VWART calculations and validity of different settings during standby operation.

Having considered this feedback, we are proposing to make two adjustments to the test regime.
1. We are proposing to publish both “keepwarm” and “non-keepwarm” VWART values for each HIU to reflect that fact that it is a valid approach to use alternative approaches to keep the primary network to temperature and that designers should have these values to consider when looking to design a network without utilising the keep warm function
2. Given that we are publishing a “non-keepwarm” VWART to reflect performance on networks without this function, the operation of the HIU during standby for the no-load test should be sufficient to keep the system up to temperature – i.e. it should be a true keep-warm function.

As such, the no-load keep-warm test will test the unit assuming that DHW keep-hot function is the principal method for maintaining temperature in the primary heat network. The following testing metrics have been considered in order to ensure that the keep-hot mode would be sufficient to maintain the primary flow temperature in the heat network:
· Minimum average primary volume
· Minimum DHW delivery time post no-load test
· Minimum weighted average primary flow temperature  

The authors recommendation is that it is made a requirement that the unit must meet either of the following targets to be considered as a valid keep warm test:
· Minimum average primary volume (e.g. 5 litres/hour) OR
· Minimum weighted average primary flow temperature (e.g. 45°C)

Q4. Do you agree that constraints should be placed on the operational characteristics in order to be considered a valid test of the “keep warm” function?
Q5. Do you agree with the use of minimum average primary volumes OR minimum average primary temperature as the criteria?
Q6. What values do you think should be used for the criteria? (e.g. [5] litres/hour; [45°C])


	
	Please provide comment here:
How is it possible to publish a no keep-warm VWART for HIUs that Fairheat admit will results in acceptable keep-warm delays to taps as a result? Such an approach actually misleads the reader into believing the HIU is capable of working without a keep warm and that such VWART figures are obtainable without adversely affecting DHW performance.
It is a simple fact that must be faced, that only some HIUs can work with reduced or no keep warm temperatures, and that this significantly impact on the potential VWART figures. The steering committee must not hide from this and dumb down tests to satisfy everyone or anyone. 
Keeping the test as it stands is preferable, with the addition of ensuring water content of cooled branch is sufficient. We believe it currently simulates real life pretty closely – worst case with no other HIUs on branch. 
What you are basically doing by setting fixed keep-warm temperature level and quoting no keep-warm figures without suitable tests is preventing HIU manufacturers from providing evidence they can improve on current Danish mechanical technology. 
We do not understand what the technical reasons are for amending this part of the tests. “Having considered feedback” is not a technical reason. What is the feedback that has driven the change?
Is it simply that some HIU manufacturers will not pay to take part in a test regime that shows their systems cannot perform equal to the best? Again, dumbing down the tests to keep some manufacturers onside is not the way to improve its standing as a rigorous standard.



[bookmark: _Toc449099359]Domestic Hot Water Response Time – Test 5
The objective of this test is to investigate DHW delivery time following no-load conditions, as being able to obtain domestic hot water within a reasonable time of turning on the tap is a basic comfort requirement.
	For Comment

	5.
	In Version 1 there was no guidance provided with regards to when Test 5 was to be conducted, other than to say that it should be after a set period of time (after 8 hours have elapsed). 
The issue is that certain HIUs operate a keep-warm cycle, with pulses of let through on a periodic basis. As such, the point at which Test 5 is conducted in the cycle could have a material impact on DHW delivery time, particularly for those HIUs with a longer cycle.

In Version 2 of the test, we are proposing that for HIUs that have a cycle period of greater than 10 minutes, Test 5 will be run at the mid-point of the cycle. For example, for an HIU with a cycle period of 20 minutes, the test would be run 10 minutes after the last pulse event. 


Q7: Do you agree with the proposed approach?


	
	Please provide comment here:
No. Test should be nearer the end of the cycle to reflect limit of performance.




Presentation of results
	For Comment

	6.
	In order to increase the relevancy of the testing regime, it is proposed that two composite VWARTs are published for each HIU. We believe that this will enable the performance of the HIUs to assessed dependent on whether it is proposed that they are the primary method of maintaining temperature in the primary network. 

The two proposed VWARTs are:
1. including the keep-warm VWART (from test 4) - Total VWART would include DHW, space heating and standby
2. not including the standby VWART - Total VWART would include DHW and space heating only.

Note that the publication of two VWART figures would be dependent on the HIU being able to operate in both modes. It is proposed that where HIUs are not able to operate in both modes, only one VWART would be issued for the relevant operating characteristic.

We invite comments on this approach.


	
	Please provide comment here:

As per previous comments, there is no longer a test to determine if the DHW performance is satisfactory (<30 seconds for example). Do you simply mean an HIU gets to publish a no-keep-warm-VWART just because they can set their HIU to do this, even if it will not deliver hot water at set temp to taps in under 90 seconds? If an HIU is to publish such a VWART, then the resulting delivery time to taps must be stated alongside, and this can only come from a test, along with the performance graph. 
Again, as a manufacturer we will happily pay for the extra test. 





Other Comment
	For Comment

	7.
	We welcome any other comments. Please keep in mind, however, that any modifications to the test regime need to satisfy the criteria of being replicable and affordable.


	
	Please provide comment here:

Maximum DP performance test needs to allow self-learning DP features time to adapt to changes in DP. If test is to be response to sudden step change from 0.5 to 2.5 bar, this should be stated and treated as a separate test to performance under normal conditions where such step changes are never encountered. 

Where the DP valve is an option to protect against such extremes, an HIU manufacturer should have option to pay for tests with and without DP valve fitted.

Procedure should call for three DHW draw-offs for 1 minute on / 1 minute off prior to start of test to let self-learning adapt for primary DP.


[bookmark: _GoBack]We also feel that the HIU testing standards should make it possible to determine that an HIU does indeed provide suitable Legionella protection where required. WRAS themselves do not perform running tests to demonstrate effectiveness.
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