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1. INTRODUCTION 

A storage heater system is generally designed such that it should be able to supply 

around 90% of the space heating requirement of a dwelling using off-peak electricity. 

The rest of the space heating requirement (referred to here as the secondary fraction) is 

usually supplied by separate direct acting electric heaters using on-peak electricity.  

 

SAP ratings are based on the cost of meeting a standard assumption for the energy 

demands of a dwelling. Thus, the large difference between the cost of on-peak and off-

peak electricity means that the assumptions about the secondary fraction are quite 

critical to the rating that is achieved. 

 

SAP assumes that for a “standard” storage heater system (one which, like most currently 

installed, lacks fan assistance) the secondary fraction is 0.15. This means that 15% of 

the space heating demand is assumed to be met by on-peak electricity and 85% by off-

peak electricity. It has been suggested that this fraction, which is meant to represent 

what can typically be achieved in a system that is being used broadly as intended, might 

be too high (i.e. that a figure of around 0.1, consistent with the design principle noted 

above, might be more appropriate). A figure of 0.1 is already used in SAP for fan 

assisted and high heat retention storage heater systems, and also for integrated 

storage/direct heaters, which it is recognised ought to be better than standard storage 

heaters in this respect. 

 

This consultation paper aims to examine the secondary fraction of “standard” storage 

heater systems. It does this by using data from several homes with such storage heater 

systems and extracting the secondary fractions that were achieved in practice. 
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2. DATA ANALYSIS 

The data that is used for the analysis is quite old - it was collected between 1990 and 

1992. However, the homes formed a part of the Milton Keynes Energy Park, built to 

standards that exceeded the Building Regulations of the day. Thus, the data is actually 

representative of more recent practice, although certainly not up to current Building 

Regulations standards. However, it is probably a good representation of what can be 

achieved with standard storage heater systems in existing dwellings (bearing in mind 

that the existing stock has undergone significant energy efficiency improvements since 

the early 1990s).  

 

More recent data of a similar nature was sought from the trade association BEAMA and 

other contacts - but nothing useful was provided. This is not surprising since the 

monitoring that would be required to replicate the level of detail in the Milton Keynes 

data is very considerable. 

 

The available data encompasses several built forms of different sizes as summarised in 

Table 1. Altogether there are 60 dwelling-years of data available. Table 1 shows the off-

peak and on-peak figures that were achieved in each case. The overall average 

secondary fraction, 0.22, is shown underneath the main table.  

 

However, it will be noted that there are some systems that appear not to have been used 

in the manner for which they were designed. In particular, if a storage heater system is 

providing less than half of the space heating requirement (i.e. the secondary fraction is 

greater than 0.5) this is a clear indication that the occupants were not using it as 

intended. Indeed, in certain cases, there was evidence of individual storage heaters 

being turned off during the heating season (see the appendix for more on this).  

 

Thus, Table 1 also shows the same data filtered to remove those cases where the 

storage heater system was clearly not being used as anticipated (i.e. removing cases 

where the secondary fraction is greater than 0.5). Therefore, the data analysis sample 

size is reduced to 53 dwelling-years and yields an average secondary fraction of 0.16, 

which is close to the 0.15 assumption which SAP currently uses. Figure 1 also shows 

the frequency distribution of the secondary fraction for these 53 cases. 
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Figure 1 – Frequency distribution of annual secondary fraction 

 

Of course, there is inevitably some uncertainty as to how the data should be filtered to 

remove the cases where the system is not being used as intended. A secondary fraction 

of 0.5 has been used, but it could also be argued, looking at Figure 1, that a lower 

secondary fraction of 0.3 might better mark the "dividing line" between an “intended” and 

“un-intended” usage pattern (such a fraction is also consistent with the original data 

analysis undertaken by NES for BREDEM testing purposes – see the appendix). 

 

If this is done it reduces the number of cases to 42 and yields an average secondary 

fraction of 0.11, as shown in Table 1. Unfortunately, the determination of the "dividing 

line" position will always be somewhat arbitrary. Nevertheless, it should be borne in mind 

that SAP aims to represent what can typically be achieved in practice with such a 

system, and that the data does actually show what is achieved in practice by households 

(albeit not necessarily always using the system precisely as intended). 
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3. CONCLUSION 

The overall conclusion of this analysis is that the SAP assumption of a secondary 

fraction of 0.15 is entirely consistent with the possible range of the average value 

(between 0.11 and 0.16) derived from the available (filtered) data. Therefore, in the 

absence of more recent monitored data, there is no justification for altering the 

assumption used in SAP. 

 

4. APPENDIX – Considerations regarding the filtering of the data 

The analysis presented in this paper has been strongly guided by the contents of an 

original report that NES Ltd provided to BRE in 19961. That report was aimed at testing 

the BREDEM procedures for storage heater systems, rather than focusing on the 

secondary fraction. Nonetheless, it obviously contains relevant information on the 

secondary fraction and, perhaps most importantly, on the rationale behind the filtering of 

the data to eliminate cases where the storage heater system was not being used as 

intended.  

 

The authors of the 1996 report thoroughly investigated the usage of the storage heaters 

in these dwellings and, being directly involved in the monitoring, they knew better than 

anyone what the data was actually showing. Unfortunately the full details of their 

deliberations are not in the report (it would have been impractical to include such detail), 

but there are nonetheless several remarks regarding the fact that some systems were 

simply not being used as intended. Examples of reasons included: 

 

 “dwelling largely unoccupied” 

 “storage heaters not used at all” 

 “storage heating seems to have been intermittent at certain times in the heating 

season” 

 “occupants …. stubbornly refused to use the storage heaters”.etc. 

                                                
 

1 BREDEM Storage Heater Procedure Development. Final Report May 1996. Prepared by Alan 

Horton and Neil Cutland, NES Ltd. 
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Based on this they filtered the data to focus on those systems that were being used as 

intended (and the filter that they ultimately applied was the secondary fraction of 0.3 that 

Figure 1 in the current paper strongly suggests – although it was expressed in the NES 

report in terms of the equivalent off-peak fraction – i.e. 0.7).  

 

They said “removing dwellings with fractions less than 0.7 from the sample on the 

grounds that such a low fraction must be due to incorrect control settings, partial 

disablement of storage heaters altogether or a combination of both, give much better 

comparisons…” (between predicted and measured results). 

 

Thus, the lower secondary fraction filter of 0.3 that has been applied in this paper, based 

on Figure 1, is not entirely arbitrary. The rationale for such a figure is fully supported by 

the analysis of those who were involved in the original monitoring exercise. 


