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• SUMMARY 

• 
The Lilybank estate is located in the east end of Glasgow, about 3 miles from the 

• 
city centre. The original estate comprises 534 flats within 3-storey walk-up 
tenements, constructed in the 1930's by the Corporation of Glasgow. Heatwise 
Glasgow is involved jointly in a project with Glasgow City Council to upgrade 

O comprehensively the heating and insulation characteristics of the 186 inter-war 
tenemental properties in the Lilybank area of Glasgow that are scheduled to remain 

• 
in Glasgow City Council ownership. 

• To complement the physical improvements, a research programme funded by the 
Energy Action Grants Agency Charitable Trust was established to assess of the 

O 
socio-economic impact of the improvements on fuel poverty amongst Lilybank 
households. The research monitoring programme was carried out between May 

III  
1994 and March 1995. 

III The research programme combined subjective, theoretical and empirical 
approaches to collect information on the use of fuel within the home and its costs, 
including a questionnaire survey of Lilybank households, a physical survey of local 

• dwellings, an energy audit of these dwellings, and the detailed monitoring of 
household room temperatures and levels of fuel consumption in four dwellings prior 

• 
to any heating and insulation improvements being carried out. 

• The results from the research and monitoring programme include the views of the 
local households about their satisfaction with fuel use, fuel expenditure, affordability, 

O 
and household warmth; an assessment of the space heating and total annual fuel 
costs, and the National Home Energy Rating (NHER) and Building Energy 
Performance Index (BEPI) scores of the local housing stock; and an evaluation of 

• household temperatures. The proposed heating and insulation improvements are 
evaluated in terms of the impact on fuel costs, and the NHER and BEPI scores. 

0 
The majority of the households surveyed are reliant upon the State for their income, 

• either welfare benefits or pensions. Generally, there was a high degree of 
satisfaction with the area and its general location amongst those surveyed but a high 

• 
degree of dissatisfaction with many aspects of the internal conditions within their 
homes. 

• 
Fuel poverty is about the failure of the relationship between household income, 

111)  
dwelling insulation, and adequate and appropriate heating appliances. It manifests 
itself within the home through a variety of consequences: fuel debt, disconnection 

• 



• • 
(both long and short term, enforced and self inflicted), cold homes, the incidence of 

• 
condensation and mould growth, deprivation and ill health. The extreme 
consequence is death via hypothermia, or other cold-induced illnesses. 
The results from the survey questionnaire found the Lilybank households 

• experiencing a variety of problems associated with fuel poverty: cold homes, 
difficulties in paying for fuel, going without other essentials, turning off the heating, 

• 
problems with damp and mouldy housing, above average levels of expenditure on 
fuel, a third of those surveyed with fuel debt, health problems associated with living 
in damp and mouldy housing. However, what emerges from the survey, is the 

• concurrent presence of a large number of these problems within the same homes. 
The residents of the Lilybank estate are not only living in cold, damp, and mouldy 

• homes and suffering from health problems, but they are also spending above 
average for their fuel. 

• 
The Lilybank estate is uninsulated generally. Where some insulation has been 

• installed retrospectively, the standards are still below that required by the 1991 
Scottish Building Regulations. These poor insulation standards are coupled with 

• heating systems that only heat part of the dwelling. 

411  The Lilybank dwellings are not particularly well insulated, are inadequately heated, 
and are located in a climate that is colder than average. The existing Lilybank 
dwellings score between '0.3' and '6.9' on the NHER scale, While almost half of 

• the dwellings score above average on NHER scale, these high NHER scores reflect 
the built form of the estate rather than good levels of insulation. This is reflected in 

• 
the BEPl scores for the Lilybank dwellings. The resultant BEPl scores for the 
Lilybank dwellings range between 43 and 72; i.e. none would be deemed to satisfy 
the thermal standards contained within the 1991 Scottish Building Regulations: as 

• their levels of insulation are not sufficient. Some dwellings would require more than 
twice the heat input to achieve the same temperature standard as a similarly sized 

• 
dwelling that met the thermal standards of the 1991 Scottish Building Regulations. 

• Household fuel costs are a function of many factors. In estimating the heat loss and 
annual fuel costs for the Lilybank dwellings, the dimensional details were derived 

• 
from the floor plans and elevations of the dwellings, and site surveys of 40 individual 
flats and supplemented with information collected through interviews with the 
occupants of the dwellings surveyed, and from all the households interviewed 
during the social survey. Both the annual fuel costs and the annual space heating 
costs were calculated using the National Home Energy Rating Evaluator (version 

• 
2.72) energy audit computer software. 

Given the use of only the installed heating, the estimated annual household fuel 
costs ranged between £422 and £1,191 depending upon the position of the flat and 
the main form of heating. Heating these dwellings to a minimum adequate warmth 

• 
standard would generally increase the fuel costs to between £422 and £1,628 per 

• 

• 



• 

• 
year. If the whole house was heated to a reasonable standard, the fuel costs would 

• 
increase further, to between £565 and £ 1,650 per year. 

The 'objective' results from the energy audits of the Lilybank dwellings reinforce the 
• 'subjective' views of the households with regard to fuel costs. Generally, the 

dwellings are cold given their partial heating systems and poor insulation 

• 
characteristics. Simply to achieve minimum adequate temperature standards, let 
alone reasonable whole house temperature standards, would require the occupants 
of most of the dwellings on the Lilybank estate to use some form of portable 

• supplementary heating which are often the most expensive forms of heating in terms 
of the price for a useful unit of heat. The fuel costs associated with achieving even 

• minimum adequate temperature standards will involve above average levels of 
expenditure for the majority of Lilybank households. 

• 
Three of the four flats monitored in detail are incurring above average fuel costs for 

• 
their fuel consumption without achieving reasonable temperatures across the whole 
house. While the lounge is kept warm, this is not necessarily the case in the other 
rooms in the house. As the external air temperature falls, so too does the 

• temperatures in these rooms. When the external air temperature falls below 5°C, the 
temperatures in these rooms fall below the adequate temperature threshold, despite 

• 
the additional use of fuel and higher fuel costs (almost £20 per week or more in 
some instances) in all four dwellings. In these dwellings, the use of heating is 
insufficient to maintain adequate temperatures throughout each dwelling. However, 

• what they are using is costing them a greater than average cost on fuel: high fuel 
bills are not necessarily indicative of warm homes. 

• 
Given the nature of the fuel-related problems being experienced, the high levels of 

• dissatisfaction amongst the Lilybank residents with the levels of expenditure on fuel 
and the levels of warmth within their homes are understandable. It is also 

110  understandable that affordable warmth and the eradication of condensation and 
mould growth are high in the local population's list of priorities for improvements. 

The assessment of the proposed heating and insulation improvements on the 

• 
dwellings of Lilybank indicates that they will have a significant impact on reducing 
both space heating and total fuel costs, and on improving the NHER and BEPI 
performance indicators. Given the proposed improvements, the NHER scores for 

• the Lilybank dwellings range between '7.6' and '9.6' on the NHER scale, and the 
BEPI scores range between 94 and 123. There is scope within the improvement 

• 
specification to improve both of these scores further. The extent of the 
improvements is such that, generally, the improved dwellings will attain standards 
that surpass those expected for new dwellings. For the large majority of the 

• dwellings, the impact of the improvements is such that they also surpass the 1995 
heating and insulation standards contained within the 1995 English Building 

• 
Regulations (which are likely to be very similar to the forthcoming thermal standards 
within the revised Scottish Building Regulations). 

• 



• 

• The estimated total annual household fuel costs associated with heating the whole 
of the improved dwellings to reasonable standards ranged between £323 and £ 457 

• per year. The impact of the improvements will allow occupants will be able to heat 
their homes to reasonable standards throughout for less than it costs to heat the 
unimproved dwellings only to adequate temperature standards. 

• 
• It is possible for low income households to live in warm, dry, and affordable to heat 

dwellings. To achieve such an objective will requires significant improvements in the 
heating and insulation characteristics of the housing stock in Lilybank. The research 

• 
findings indicate that the proposed comprehensive heating and insulation 
improvement specification for these dwellings will have a significant impact on 

• 
reducing fuel costs, improving comfort, and tackling fuel poverty. 



INTRODUCTION  
S 

• 
Heatwise Glasgow is involved jointly in a project with Glasgow City Council to 
comprehensively upgrade the heating and insulation characteristics of 186 inter-war 
tenementai properties in the Liiybank area of Glasgow. The heating and insulation 

• improvements are part of a wider capital investment project for the area. Within the 
improvement programme, Heatwise Glasgow is responsible for the external 

• 
insulation cladding, cavity wail insulation, loft insulation, and a follow up energy 
advice programme; Glasgow City Council is responsible for the new heating 
systems, double glazing, fabric repairs, and ancillary costs. 

• 

To complement the physical improvement of the 186 properties within the Lilybank 
area, a research programme, funded by the Energy Action Grants Agency 
Charitable Trust, was established to allow an in-depth analysis of the 

• socio-economic impact of the project on tackling fuel poverty amongst the 
households living in the Lilybank area. 

• 
This report presents the results of the research monitoring programme that was 

• carried out between May 1994 and March 1995. The research programme combined 
subjective, theoretical and empirical approaches in the collection of information 
about the use of fuel within the home and its costs. The research methodology 

• included: 

• a questionnaire survey of the Lilybank estate to collect information on the 
present levels of households satisfaction with the levels of warmth, comfort, 

110 

 

 and fuel expenditure within their homes, their present level of expenditure on 
fuel, their present levels of fuel-related debt, the household opinion on what 

• constitutes affordable warmth and affordable fuel bilis, and their concerns 
about improvement priorities; 

• 
• a physical survey of the Lilybank housing stock to collect the necessary data 

• to carry out an energy audit analysis of the dwellings, and an assessment of 
the use of portable heating and the extent of the problems with condensation, 

• dampness, and mould growth; 

• • an energy audit of the dwellings to determine the levels of fuel consumption 
and fuel expenditure for the present levels of insulation and heating within 
the dwellings, for various degrees of heating and insulation improvements, 

• and for achieving various temperature and comfort standards; 

• • the detailed monitoring of household room temperatures and levels of fuel 
consumption in four Lilybank dwellings prior to any heating and insulation 

• improvements being carried out. 



• 
1. INTRODUCTION  

• 
These results from the research and monitoring programme include the views of the 

• 
local households about their satisfaction with fuel use, fuel expenditure, affordability, 
and household warmth. These personal views are complemented with information 
on the space heating and total annual fuel costs, and an assessment of both the 

• National Home Energy Rating (NHER) and the Building Energy Performance Index 
(BEPI) scores of the local housing stock. An assessment of household temperatures 

• is carried out from both a theoretical perspective by using an energy audit computer 
model and through the monitoring of actual temperatures recorded within four 
Lilybank dwellings. Finally, the proposed heating and insulation improvements are 

• evaluated in terms of the impact on fuel costs, and the NHER and BEPI scores. 

• Originally, it was intended that the research project would include information on the 
impact of the actual heating and insulation improvements. Unfortunately, this aspect 

41/  of the proposed research programme was not possible. The construction works 
were intended to commence on-site in the late summer of 1994, with the first 

• 
dwellings refurbished before the end of 1994. This timetable would have allowed for 
some of the improved dwellings to be monitored. However, slippage in the local 
authority timetable has delayed the refurbishment works so that the project only 

• went to tender in late May 1995, nine months behind schedule. The construction 
works are not now due to start on-site until September 1995 (at the earliest). 

• 
Despite the use of three different research methodologies, the results tend to 

110  reinforce each other. At present, the dwellings have little or no insulation and partial 
heating. For the low income households that occupy many of the flats in Lilybank, 

• 
the results indicate they are often faced with a choice between high fuel bills or cold 
homes. For some households, there is little choice: they are incurring above 
average expenditure and living in cold homes. 

• 
As will be seen from the assessment of the improvement specifications, it will be 

• possible for low income households to live in warm, dry, and affordable to heat 
dwellings. However, to achieve this goal will require significant improvements in the 

• heating and insulation characteristics of the housing stock. 



• 
2. LILYBANK  

• 
2.1 Introduction to Lilybank 

• The Lilybank estate is located in the east end of Glasgow, about 3 miles from the 
• city centre (see map). The original estate comprises 534 flats within 3-storey 

walk-up tenements, constructed in the 1930's by the Corporation of Glasgow. The 
Lilybank estate has remained generally in Council ownership since. 

• 
During the last 10 years, the Lilybank estate has begun to change. Top down 

• pressures from Central Government on local authorities to diversify the ownership 
within their large housing estates, have concurred with Glasgow City Council's 

• 
(GCC) own view on Lilybank. "The regeneration process in Lilybank should focus 
on achieving a more balanced community. Future letting policy will be absolutely 
vital but also leads to the need to consider changes to the stock size/ type/ mix" (1). 

• 
Since 1985, Lilybank has seen the construction of 53 privately owned houses and 
18 flats. Proposals have been agreed between GCC, Scottish Homes and the 

• Parkhead Housing Association for the transfer of 348 of the council-owned 
dwellings to the Parkhead Housing Association. The intention is to demolish all of 
these dwellings and replace them with 281 new dwellings for sale and rent. The 

• 
remaining 186 dwellings on the estate will remain in GCC's ownership, and are 
scheduled for comprehensive upgrading under a GCC-funded capital investment 
project. It is these 186 dwellings and their occupants that are the focus of this 

• report. 

• 2.2 Lilybank Survey 

• 
A door-to-door questionnaire survey of all 186 dwellings was carried out between 

• 
mid-May and mid-July 1994. Prior to the survey, the questionnaire (see Appendix 1) 
was discussed and agreed with representatives of GCC's Parkhead District Housing 
Office and the Lilybank Tenants' Association. All initial household visits were 

• prefaced by a letter to the individual occupants introducing the survey and stating 
when the visit would occur with the option to make alternative arrangements. 

• 
The survey visit took just over an hour to complete the questionnaire. Where there 
was no response on the initial visit, a calling card was left, and two further visits 
were made in an attempt to complete the questionnaire. In total, 76 survey 
questionnaires were completed from the 186 households (i.e. a 41% return). At the 
time of the survey, approximately 10% of dwellings on the Lilybank estate were 
unoccupied, while another 10% of households refused to participate in the survey. 

1110  An unknown in the survey was the number of dwellings on the estate that were let 
officially, but effectively unoccupied. Out of a potential 151 households willing to 

• 
participate in the questionnaire survey, the 76 completed questionnaires represent 
just over a 50% rate of return. 

• 
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2. LILYBANK 

 

MAP of Glasgow, indicating the Location of Lilybank 

 



• 2. LILYBANK 

• 
2.3 Economic Status of Lilybank Residents 

• The households surveyed were asked the main form of household income. The 
results for this question are set out in Table 2.1. Almost two-thirds of the 

• households surveyed were reliant on some form of state welfare benefit for their 
main form of income, whether Income Support, Unemployment Benefit or Disability 

• Benefit (the specific benefit was not identified in the questionnaire). Another 
quarter of the respondents were pensioners, with only 13% of the households 

111  
reliant upon employment for their main income. 

• 
Table 2.1: Economic Status of Lilybank Survey Households 

S 

• 
Main Household Income Number of Households Percentage of Survey 

Welfare Benefits  48  63 

411  Pensioners  18  24 

• 
Employment  10  13 

4110  The high percentage of households reliant on either state welfare benefits or 
pensions for their main household income may be in part a reflection of the survey 

• methodology. The survey was generally carried out during 'office hours' during the 
'working week'. People in full time employment would have been less likely to be 
home during the survey visit. The use of letters and calling cards, to allow for 
alternative arrangements to be made, were intended to reduce any such bias. 
However, only a couple of households contacted Heatwise Glasgow to arrange for 
alternative visits. 

• • • 
110 
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•  2. LILYBANK 

2.4 Mobility and Movement 
• • • • 
• 

• Table 2.2: Mobility Rates 

Half of the households surveyed had lived in the area for 20 years or more, although 
they have not lived at the same address necessarily through out this time (see 
Table 2.2). One in five of those surveyed have lived in the same flat for more than 
20 years. This reflected the presence of the elderly, long term residents. While the 
majority of the households surveyed had lived in the Lilybank area for 15 years or 
more, over 40% of the households have lived in the same flat for less than 5 years, 
reflecting a high rate of turn over in accommodation. 

Length of Time in Lilybank Area Length of Time in Present Flat 
Years Number of Households % Number of Households % 

less than 1 year 1 1 6 8 
1 - 2 4 5 4 5 
2 - 5 9 12 21 28 
5 - 10 10 13 11 15 
11 - 15 12 16 10 13 
16 - 20 3 4 6 8 
20+ years 37 50 18 23 

• The turn over in accommodation was not necessarily confined to recent newcomers 
to the Lilybank area. In Table 2.3 the length of time living in the area is set against 

• the length of time in the particular dwelling at the time of the survey. From this table 
there would appear to be a high degree of mobility amongst the longer term 

• residents of the area. 

Table 2.3: Length of Time in Area vs. Length of Time in Flat 

Length of time in Lilybank Area 
Length of time in 
present flat 

less than 
1 year 

1 - 2 
years 

2 - 5 
years 

5 - 10 
years 

10+ 
years 

less than 1 year 1 5 
1 - 2 years 4 1 
2- 5 years 9 4 8 
5 - 10 years 6 5 
10+ years 33 

page 6 • 
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•  2. LILYBANK • 
The mobility rate appears to be particularly high amongst those reliant upon state 

• welfare benefits for their main household income than with either the pensioners or 
the employed (see Tables 2.4a-c). Most pensioners and those reliant upon 
employment have lived in the area for over 10 years, and lived in the same flat for 

• more than 5 years, if not more than 10 years. 

Length of time in 
present flat 

less than 
1 year 

1 - 2 
years 

2 - 5 
years 

5 - 10 
years 

10+ 
years 

less than 1 year 1 4 
1 - 2 years 3 1 
2- 5 years 9 2 7 
5 - 10 years 4 3 
10+ years 14 

Table 2.4b: Length of Time in Area vs. Length of Time in Flat 
(Those Employed) 

Length of Time in Lilybank Area 
Length of time in 
present flat 

less than 
1 year 

1 - 2 
years 

2 - 5 
years 

5 - 10 
years 

10+ 
years 

less than 1 year 
1 - 2 years 1 
2 - 5 years 2 
5-10  years 1 2 
10+ years 4 

Table 2.4c: Length of Time in Area vs. Length of Time in Flat (Pensioners) 

Length of Time in Lilybank Area 
Length of time in 
present flat 

less than  1 - 2  2 - 5  5 - 10 
1 year  years  years  years 

10+ 
years 

less than 1 year 1 
1 - 2 years 
2 - 5 years 1 
5 - 10 years 1 
10+ years 15 

page 7 

• Table 2.4a: Length of Time in Area vs. Length of Time in Flat 
(Those on Benefits) 

Length of Time in Lilybank Area 
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• 2. LILYBANK 

• 
2.5 Satisfaction With The Area 

• As part of the survey questionnaire, the households were asked to state what they 

• 
liked and disliked about the Lilybank Area. 

The major areas of satisfaction were the location of Lilybank and the people living in 
• the area (see Table 2.5) 

• Table 2.5: What The Residents Liked About the Lilybank Area 

LIKES Percentage of 
Residents 

HoNo. of 
useholds 

Safety 4 3 
Familiarity with area 18 14 
Familiarity with neighbours 5 4 
Because relatives live in area 5 4 
Works nearby 3 2 
Shopping Centre is nearby 3 2 
Neighbourhood 50 38 
Play area for children 1 1 
Main road 1 1 
Location 50 38 
Better than previous area 1 1 

• 

• 
Although the distance to shops was a key dislike for almost all households, other 
major dislikes were vandalism, poor transport, the lack of facilities in the area and 
the reported number of drug addicts in the area which appears to have a major 

• impact on social atmosphere of the Lilybank area (Table 2.6). This concern may 
provide an explanation, in part, of a reluctance of households to open their door to 

• 
strangers carrying out a survey. 

1111 
• 
• 
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• 2. LILYBANK  

• 
Table 2.6: What The Residents Disliked About the Lilybank Area 

• 
DISLIKES Percentage of  No. of 

Residents  Households 

Distance to shops 61 46 
Distance to Post Office 1 1 
Vandalism 52 39 
Environment/appearance of houses 9 7 
Transport 45 34 
Facilities 36 27 
Play Area for children 21 16 
Crime 21 16 
Security/Antisocial behaviour 8 6 
People living in the Area 7 5 
Drug addicted neighbours 52 39 

• 

• 
2.6 Satisfaction With Their Housing 

• 
As part of the questionnaire survey, the households were asked to state what they 

• liked and disliked about their houses. 

• 
Most households were very dissatisfied with the condition of the houses. There was 
a widespread view, across all households, that kitchens and bathrooms were rather 
small. This concern was most acute for kitchens, which were indicated as being 

• problematic for 57 per cent of dwellings. Only those who lived in the corner flats 
which had a bigger kitchen were satisfied with the kitchen size and layout. Few 

• 
residents were satisfied with the house layout, the view from the window, the 
heating system or the facilities within the house. The only positive things related to 
the location and the neighbourhood rather than the internal conditions of the flat. 

• Although windows were a key dislike for almost all households, other major dislikes 

41111  with their homes were the inadequate heating systems, the problems with 
condensation and dampness, the size of bathroom and kitchen, and the size of 
dwellings (Table 2.7a and b). 

• 

4111 
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2. LILYBANK 

Table 2.7a: What the Residents Like About Their Homes 

LIKES Percentage of 
Residents 

No. of 
Households 

Large rooms 5 4 
Big kitchen 3 2 
Right size of dwelling 3 2 
Type of dwelling 3 2 
Ground floor 4 3 
Outlook/view 1 1 
Central heating 1 1 
Layout/Plan 1 1 
Location 51 38 
Facilities in Area 0 0 
Absence of Dogs, Traffic, Noise, etc. 49 37 
Neighbours 51 38 
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2. LILYBANK 

Table 2.7b: What the Residents Dislike About Their Homes 

DISLIKES Percentage 
of Residents 

No. of 
Households 

Council's response to repair 8 6 
Vandalism 5 4 
Draughts 60 45 
Type of dwelling 8 6 
Size of rooms 9 7 
Size of kitchen 76 57 
Size of bathroom 21 16 
Size of dwelling 13 10 
Noise penetration 1 1 
Inadequate storage 7 5 
Heating system 47 35 
Bad floor 11 8 
Bad doors 1 1 
Dogs, Traffic & Other Nuisances 11 8 
Drying facilities 7 5 
Safety 9 7 
Windows 93 70 
Condensation, Dampness 27 20 

page 11 



• 2. LILYBANK 

• 
2.8 Improvement Priorities 

• During the survey the households were also asked to indicate which areas of 
improvements would be important to them. While the households surveyed 

• generally wanted all areas of their living environment improved, both internal and 
external, the survey results indicate that affordable fuel bills and security, rather 

111 

 

 than external appearance of houses, were their most important concerns (see Table 
2.8). 

• 
Table 2.8: Household Concerns For Improvements 

S 

Improvement Percentage of 
Residents 

No. of 
Households 

Improved security 83 62 
Improved clothes drying facilities 64 48 
Improved external appearance of houses 72 54 
Improved insulation 87 65 
A condensation/mould free house 87 65 
Affordable heating bills 89 67 
Affordable fuel bills 88 66 

• 
2.9 Overview 

• 
The majority of the 186 households that will remain within the GCC-owned 

• dwellings are reliant upon the State for their income, either welfare benefits or 
pensions. Generally, there was a high degree of satisfaction with the area and its 
general location amongst those surveyed which was consistent with the long period 

• of residence of the majority of households surveyed. However, in contrast, there is a 
high degree of dissatisfaction with many aspects of the internal conditions within 

• 
their homes. Such dissatisfaction would be consistent with the higher degree of 
mobility between dwellings within the local area. People are searching for better 
living conditions within their home. 

• 

5 

• 
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• 3. FUEL POVERTY IN LILYBANK  

S 
3.1 Fuel Poverty 

• 

• 
Fuel poverty has been defined by Boardman (2), amongst others, as the inability to 
afford adequate warmth within the home. The 'poor' and the 'fuel poor' are not 
necessarily coincidental, although there is a large overlap. Fuel poverty is about the 

• failure of the relationship between household income, dwelling insulation, and 
adequate and appropriate heating appliances. While low income households 
generally spend less on fuel than more affluent households, what they do spend 

• tends to represent a higher proportion of their income. The average U.K. household 
expenditure on fuel is about 5% of household income (3). A household is deemed 

• to suffer from fuel poverty when 10% or more of the household income is spent (or 
is required to be spent) to achieve reasonable temperature standards within the 
home. Thus, a household income deemed sufficient under more general poverty 110  indicators may be inadequate to keep within the 10% expenditure threshold in a 
badly insulated dwelling or where the occupants are reliant upon expensive to use 
heating fuels. 

• Fuel poverty manifests itself within the home through a variety of consequences: 
fuel debt, disconnection (both long and short term, enforced and self inflicted), cold 

• homes, the incidence of condensation and mould growth, deprivation and ill health. 
The extreme consequence is death via hypothermia, or other cold-induced illnesses. 

The survey questionnaire included a number of questions concerning the payment 

• 
for fuel, as well as solicited household opinions about the degree of warmth, and 
fuel-related problems within the dwellings in Lilybank. Some of these questions 
were specific, e.g. estimating how much was spent on fuel per week, or the level of 

• outstanding fuel debt. Other questions were more subjective in approach, e.g. 
seeking the householders' views about the degree of warmth, the cost of heating 

• and their satisfaction with the heating system. The rest of this section reports on the 
fuel poverty-related findings to emerge from the results of the survey questionnaire. 

• 
3.2 Weekly Household Fuel Expenditure in Lilybank 

During the questionnaire survey, the households were asked to estimate their 
• weekly expenditure on fuel. The results indicated that expenditure on fuel ranged 

from £3.50 per week up to £40 per week, with over two-thirds of the households 

• 
surveyed stating that they spent more than £13.46, the 1993 average household 
expenditure on fuel of £13.46 per week in Scotland (see Figure 3.1). 

5 
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3. FUEL POVERTY IN LILYBANK 

Figure 3.1: Estimated Weekly Fuel Expenditure in Lilybank 

0 - 5  5- 10  10 - 15 15 - 20 20 - 25 25 - 30  >30  >40 
FUEL EXPENDITURE, £ per week 

In addition to estimating how much the households spent on fuel per week, those 
surveyed were asked several questions relating to their expenditure on fuel. Given 
that over two-thirds estimated they were spending more than the average Scottish 
household on fuel, it is not surprising that 88% of those surveyed described their 
homes as expensive to heat. While 76% of the survey population stated they 
experienced difficulties paying their fuel bills, only one in three of those surveyed 
stated that they had outstanding fuel debts or arrears. These debts ranged from less 
than £100 to over £1,000. This comparatively low incidence of fuel debt may be 
explained by the households surveyed adopting other behaviour strategies to 
compensate for their difficulties in paying for fuel: 

- 78% of those surveyed stated that they went without other essentials on 
occasions to enable them to pay their fuel bills; 

- 80% of the households surveyed stated that they turned off the heating on 
occasions because of their difficulties in paying for fuel; 

- only 28% of the households surveyed stated that they heated the whole of 
their house. 

In an overall assessment of household satisfaction with their level of fuel costs, a 
quarter of the households surveyed indicated they were 'very satisfied'; 13% stated 
they were 'satisfied'; and over 60% stated they were 'very dissatisfied' with the level 
of their fuel costs. 
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3. FUEL POVERTY IN LILYBANK 

3.3 Cold Homes 

The survey questionnaire, through several questions, sought the householder 
assessment of the degree of warmth attained within their home in Lilybank. These 
subjective assessments were complemented later by empirical research through the 
detailed monitoring of room temperatures within four flats (see Section 9). 

In terms of assessing the degree of warmth achieved within these dwellings, the 
Lilybank households rated their homes poorly: 

- only 20% of those surveyed described their home as warm in the winter; 

- 87% of those surveyed described their flat as hard to heat; 

- only 13% of the households surveyed rated themselves as 'very satisfied' with 
the level of warmth within their home in winter, compared with 76% of those 
surveyed that rated themselves as 'very dissatisfied'. By contrast 80% of those 
surveyed expressed themselves as 'satisfied' with the degree of warmth 
achieved in the summer, and another 12% as 'very satisfied', compared with 
8% that rated themselves as 'very dissatisfied'. 

In addition to the overall assessment about the level of warmth throughout their 
homes, the householders were asked to assess each of the rooms within their home 
with regard to the temperatures achieved in winter. A five point subjective scale, 
ranging between warm and cold, was used. The profile for each room is set out in 
Figures 3.2 to 3.8 respectively. 

Figure 3.2: Household Satisfaction with Lounge Room Temperatures 
(n=76) 
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3. FUEL POVERTY IN LILYBANK 

Figure 3.3: Household Satisfaction with Kitchen Room Temperatures 
(n=76) 
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Figure 3.4: Household Satisfaction with Bathroom Room Temperatures 
(n=76) 
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Figure 3.5: Household Satisfaction with Hallway Room Temperatures 
(n=76) 
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3. FUEL POVERTY IN LILYBANK 

Figure 3.6: Household Satisfaction with Bedroom 1 Room Temperatures 
(n=76) 
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Figure 3.7: Household Satisfaction with Bedroom 2 Room Temperatures 
(n=76) 
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Figure 3.8: Household Satisfaction with Bedroom 3 Room Temperatures 
(n=5) 
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3. FUEL POVERTY IN LILYBANK 

From these satisfaction profiles for each room, it can be seen that the household 
assessment of the lounge and kitchen temperatures is more positive than for the 
other rooms: over 50% of the sample rated the temperatures in the lounge and the 
kitchen as 'OK.' or better. By contrast, over 70% of the sample rate the bathroom, 
and over 80% rate the bedrooms as cold: not one household surveyed rated the 
bathroom or the bedrooms in their home as 'warm'. 

3.4 Condensation and Mould Growth Problems in Lilybank 

Again, as part of the survey, the households were questioned about the incidence of 
dampness/condensation and mould growth within their homes. The seriousness of 
the problems reported varied between the continuous pooling of water on window 
sills, through to rooms with black mould visibly growing on the walls (despite the 
survey being carried out during the warmer months when these problems are 
traditionally in 'remission' - several households stated that their dampness/ 
condensation problems were not a problem at the time of the survey but that they 
reappeared regularly during the heating season. 

In Figures 3.9 and 3.10, the incidence of reported dampness/condensation and 
mould growth problems are set out on a room by room basis for the 76 dwellings 
surveyed. The bedrooms and bathrooms are particularly bad, both for the respective 
individual problems, and for where they appear together (see Figure 3.11) 

Figure 3.9: Reported Incidence of Dampness/Condensation Problems 
(by Room) 
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3. FUEL POVERTY IN LILYBANK 

Figure 3.10: Reported Incidence of Mould Growth Problems (by Room) 
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Figure 3.11: Reported Incidence of Both Dampness/Condensation and Mould 
Growth Problems (by Room) 
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3. FUEL POVERTY IN LILYBANK 

3.5 Health 

The survey questionnaire asked the respondent whether they considered anyone in 
the household to have health problems associated with the dampness/condensation 

• or mould growth present in the dwelling. Of those dwellings with a dampness/ 
condensation or mould growth problem, 68% of the households surveyed stated that 

• 
at least one member suffered health problems related to the damp or mouldy 
conditions within their home. This 68% percent represents 54% of the total sample 
population. 

So far in this section, the household responses to the survey questionnaire have 
• been reported as discrete entities. A deeper analysis indicates that many 

households are suffering from multiple, inter-related problems related to fuel 

• 
poverty. For example, of the 87% of those surveyed who described their home as 
hard to heat, 85% stated that they experienced difficulties in paying for fuel (i.e. 74% 
of the total sample population) (see Table 3.1). When the surveyed households are 
further disaggregated, 74% of those that described their house as hard to heat and 
experienced difficulties also stated that their house was not warm in winter, which 

• 
represents almost two-thirds of the total survey population (see Table 3.2). Only one 
of this group of the surveyed households did not also describe their home as 
expensive to heat, as well as both difficult to heat and cold in winter, and 

• experienced difficulties paying for fuel (see Table 3.3). 

Table 3.1: Hard to Heat Homes by Household Difficulty Paying for Fuel 

Home Not Hard to 
Heat 

Home Hard to 
Heat 

Total 

No Difficulty Paying for Fuel 8 10 18 
Difficulty paying for fuel 2 56 58 
Total 10 66 76 

Table 3.2: Hard to Heat & Cold Homes by Household Difficulty Paying for Fuel 

Home Not Hard to Heat Home Hard to Heat 

Not Warm in 
Winter 

Warm in 
Winter 

Not Warm in 
Winter 

Warm in 
Winter 

Total 

No Difficulty 
Paying for Fuel 

1 7 9 1 18 

Difficulty paying 
for fuel 

2 0 49 7 58 

Total 3 7 58 8 76 
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•  3. FUEL POVERTY IN LILYBANK • 
Table 3.3: Hard to Heat, Cold & Expensive to Heat Homes by Household 

• Difficulty Paying for Fuel 

Home Not Hard to Heat Home Hard to Heat 
Not Warm 
in Winter 

Warm in 
Winter 

Not Warm 
in Winter 

1  Warm in 
Winter 

Expensive to Heat Expensive to Heat 
No Yes No Yes No Yes No Yes Total 

No Difficulty 
Paying for Fuel 

0 1 6 1 0 9 1 0 18 

Difficulty 
paying for fuel 

0 2 0 0 1 48 0 7 58 

Total 0 3 6 1 1 57 1 7 76 

• 3.7 Satisfaction with Heating, Warmth and Fuel Costs 

• In Table 3.4, the householder view about whether their home was expensive to heat 
or not is compared with the weekly household expenditure on fuel. Overall, 

• 
regardless of the level of fuel expenditure, and as already seen, most of the 
households surveyed described their home as hard to heat. Generally, as the 
weekly household expenditure on fuel increases, more of those surveyed 

• considered their home expensive to heat. Only 1 of 21 households that were 
spending more than £20 per week on fuel described their home as not being 
expensive to heat. 

Table 3.4: Expensive to Heat Homes By Weekly Expenditure on Fuel 

Home 
Not Expensive to Heat 

Home 
Expensive to Heat Total 

Up to £10 per week 1 5 6 
£10 to £14.99 per week 2 17 19 
£15 to £19.99 per week 3 21 24 
£20 to £24.99 per week 1 13 14 
£25 to £29.99 per week 0 4 4 
£30 to £34.99 per week 0 2 2 
£35 to £39.99 per week 0 1 1 
£40 or more per week 0 2 2 
Not known 1 3 4 
Total 8 68 76 
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3. FUEL POVERTY IN LILYBANK 

When the household view on whether the house is hard to heat is added to their 
view about whether the house is expensive to heat, 75% of those surveyed that 
described their homes as NOT being expensive to heat also stated also that it was 
NOT hard to heat. By contrast, 94% of those that described their house as 
expensive to heat also described their home as hard to heat. The other 6% of these 
households were spending less than £20 per week on fuel (see Table 3.5). 

Table 3.5: Expensive & Hard to Heat Homes By Weekly Expenditure on Fuel 

Home Not Expensive to Heat Home Expensive to Heat 

Total 
Home Hard to Heat Home Hard to Heat 
No Yes No Yes 

Up to £10 per week 1 0 0 5 6 
£10 to £14.99 per week 0 2 1 16 19 
£15 to £19.99 per week 3 0 2 19 24 
£20 to £24.99 per week 1 0 0 13 14 
£25 to £29.99 per week 0 0 0 4 4 
£30 to £34.99 per week 0 0 0 2 2 
£35 to £39.99 per week 0 0 0 1 1 
£40 or more per week 0 0 0 2 2 
Not known 1 0 1 2 4 
Total 6 2 4 64 76 

Consistently with the above views, are the household consideration about whether 
their home is warm in the winter. Of those who described their home as not being 
expensive to heat, 87.5% considered their home to be warm in the winter. This 
position can be compared with that of those who described their homes as 
expensive to heat, where 88% of those also described their homes as cold in the 
winter (see Table 3.6). 

These combined household views on whether the dwelling is expensive to heat, 
hard to heat or warm in winter also appears to heavily influence household 
satisfaction with the heating system and the levels of warmth within their home, and 
to a lesser extent, their satisfaction with the cost of heating. Of the households that 
describe their homes both as being not expensive to heat and warm in winter, 
87.5% are satisfied or very satisfied with the heating system (see Table 3.7), the 
levels of warmth (Table 3.8), and the level of their fuel costs (see Table 3.9). By 
contrast, 75% of those that described their home as expensive to heat are very 
dissatisfied with the heating system (see Table 3.7), and 82% are very dissatisfied 
with the levels of warmth within their home (see Table 3.8). The level of fuel 
expenditure would appear to influence those that describe their homes as expensive 
to heat, and are satisfied with the heating system and levels of warmth: 10 of the 15 
of these households satisfied with the heating system, and 8 of the 10 satisfied with 
the levels of warmth in the home are spending less than £15 per week on fuel. 
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Table 3.6: Expensive, Hard to Heat & Cold Homes By Weekly Expenditure on 

• Fuel 

Home Not Expensive to Heat Home Expensive to Heat 

Total 

Not Hard to 
Heat 

Hard to Heat Not Hard to 
Heat 

Hard to 
Heat 

Home warm in Winter Home Warm in Winter 

No Yes No Yes No  Yes No Yes 

Up to £10 per week 

O
 1-
0
0
0
0
0
0
0
 

0
.-

0
0

0
0

0
0
0
 

.-  O
M

 .-
0

0
0

0
.-  

0
0

0
0
0
0
0
0
0
 

0 0 4 1 6 
£10 to £14.99 per week 1 0 16 0 19 
£15 to £19.99 per week 1 1 17 2 24 
£20 to £24.99 per week 0 0 9 4 14 
£25 to £29.99 per week 0 0 4 0 4 
£30 to £34.99 per week 0 0 2 0 2 
£35 to £39.99 per week 0 0 1 0 1 
£40 or more per week 0 0 2 0 2 
Not known 1 0 2 0 4 
Total 0 6  1 1 3 1 57 7 76 

Table 3.7: Expensive to Heat, Cold Homes and Satisfaction with Heating 
System By Weekly Expenditure on Fuel 

Home Not Expensive to Heat Home Expensive to Heat 

Total 

Not Warm in 
Winter 

Warm in 
Winter 

Not Warm in 
Winter 

Warm in 
Winter 

Satisfaction with Heating Satisfaction with Heating 

VS S VU VS S VU  VS S VU VS S VU 

Up to £10 per week 0 1 0 

0
0

C
■1

,7
0

0
0

0
0

  

0
0

0
0

0
0

0
0

  0
  

N.  0
  
0

  0
  0

  0
  0

  0
  

6 
£10 to £14.99 per week 1 0 0 19 
£15 to £19.99 per week 0 3 0 24 
£20 to £24.99 per week 1 0 0 14 
£25 to £29.99 per week 0

 

0 0 0 

0
  4 

£30 to £34.99 per week 0 0 0 2 
£35 to £39.99 per week 0 0 0 1 
£40 or more per week 0 0 0 2 
Not known 1 0 0 4 
Total 0 0 1 3 4 0 9 6 45 2 0 6 76 
(VS = very satisfied; S = satisfied; VU = Very Dissatisfied) • 
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3. FUEL POVERTY IN LILYBANK 

Table 3.8: Expensive to Heat, Cold Homes and Satisfaction with Level of 
Warmth By Weekly Expenditure on Fuel 

Home Not Expensive to Heat Home Expensive to Heat 

Total 

Not Warm in 
Winter 

Warm in 
Winter 

Not Warm in 
Winter 

Warm in 
Winter 

Satisfaction with Warmth Satisfaction with Warmth 
VS S VU VS S VU VS S VU VS  S VU 

Up to £10 per week 0 1 0 1 0 3 

0
 0

  
0

 0
  
0

 0
 --b.

  
0
 0

 

0
 0

 0
 0

 0
 0

 0
 0

 0
 

0
 0

 0
 0

  0
  

-1:
 

IV
 0

  
-k

  

6 
E10 to £14.99 per week 1 0 0 5 2 10 19 
£15 to £19.99 per week 0 3 0 1 0 17 24 
£20 to £24.99 per week 0 1 0 0 0 9 14 
£25 to £29.99 per week 0

  0 0 0 0 0 4 4 
£30 to £34.99 per week 0 0 0 0 0 2 2 
£35 to £39.99 per week 0 0 0 0 0 1 1 
£40 or more per week 0 0 0 0 0 2 2 
Not known 1 0 0 1 1 1 4 
Total 0 0 1 2 5 0 8 3 49 1 0 7 76 
(VS = very satisfied; S = satisfied; VU = Very Dissatisfied) 

Table 3.9: Expensive to Heat, Cold Homes and Satisfaction with Level of Fuel 
Costs By Weekly Expenditure on Fuel 

Home Not Expensive to Heat Home Expensive to Heat 

Total 

Not Warm in 
Winter 

Warm in 
Winter 

Not Warm in 
Winter 

Warm in 
Winter 

Satisfaction with Fuel Costs Satisfaction with Fuel Costs 
VS S VU VS S VU VS S VU VS S VU 

Up to £10 per week 0
 0

  0
 0

 0
 0
 0
 0
 0 

N--  
v-  C

  \I
 

v-  0
 0
 0
 0
 .--  

0
 0
 N---  
0
 0
 0
 0
 0

 0 

3 0 1 0 0 1 6 
El° to £14.99 per week 7 3 7 0 0 0 19 
£15 to £19.99 per week 6 0 12 1 0 2 24 
£20 to £24.99 per week 1 0 8 0 0 4 14 
£25 to £29.99 per week 0

  0 0 4 0 0 0 4 
£30 to £34.99 per week 0 0 2 0 0 0 2 
£35 to £39.99 per week 0 0 1 0 0 0 1 
£40 or more per :week 0 0 2 0 0 0 2 
Not known 1 1 1 0 0 0 4 
Total 0 0 1 1 6 0 4 18 38 1 0 7 76 
(VS = very satisfied; S = satisfied; VU = Very Dissatisfied) 
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3. FUEL POVERTY IN LILYBANK 

The impact of the level of weekly expenditure on household satisfaction is given 
more impetus by the rating of satisfaction with fuel costs amongst those households 
that described their homes as expensive to heat. As the weekly expenditure on fuel 
increases, the percentage of households stating they are satisfied or very satisfied 
falls: 

- 60% of those spending less than £10 per week are satisfied or very satisfied; 
- 59% of those spending from £10 up to £15 per week are satisfied or very satisfied; 
- 47% of those spending from £15 up to £20 per week are satisfied or very satisfied. 

Only 1 of the 23 households that described their home as expensive to heat and 
spending more than £20 per week on fuel stated they were satisfied with their fuel 
costs (see Table 3.9) 

3.7 Paying For Fuel 

The large number of households experiencing difficulties in paying their fuel bills 
(i.e. 76% of those surveyed) was set out above in Section 3.2. In Table 3.10, this 
difficulty is disaggregated further by the weekly fuel expenditure for the households 
surveyed. From Table 3.10, it can be seen as weekly expenditure on fuel increases 
the percentage of households experiencing difficulty in paying increases. Where the 
weekly fuel bill was less than £10 per week, 50% of those surveyed stated that they 
experienced difficulties in paying for fuel. All households spending more than £25 
per week stated they were experiencing difficulties with paying their fuel bills. 

Table 3.10: Difficulty in Paying For Fuel By Weekly Expenditure on Fuel 

No Difficulty Paying For 
Fuel 

Difficulty Paying For 
Fuel 

Total 

Up to £10 per week 3 3 6 
Eio to £14.99 per week 6 13 19 
£15 to £19.99 per week 6 18 24 
£20 to £24.99 per week 1 13 14 
£25 to £29.99 per week 0 4 4 
£30 to £34.99 per week 0 2 2 
£35 to £39.99 per week 0 1 
£40 or more per week 0 2 2 
Not known 2 2 4 
Total 18 58 76 
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3. FUEL POVERTY IN LILYBANK 

In Table 3.11, the households experiencing difficulty in paying for fuel are further 
disaggregated by whether they have a fuel debt with any of the fuel utilities. Given 
that 76% stated they are experiencing difficulties in paying for fuel, only 24 of the 
households surveyed admitted to having a fuel debt (less than a third of the total 
survey population), with 22 of these 24 stating they experienced problems with 
paying for fuel. The problems of fuel debt are spread across all levels of weekly 
expenditure, and are not necessarily confined to those households with the highest 
expenditure - only 1 of the 5 households spending more than £30 per week have a 
debt problem. 

Table 3.11: Difficulty in Paying For Fuel and Fuel Debt By Weekly Expenditure 
on Fuel 

No Difficulty Paying For Fuel 

No Fuel Debt  Fuel Debt 

Difficulty Paying For Fuel 

No Fuel Debt  Fuel Debt Total 

Up to £10 per week 3 0 2 1 6 
£10 to £14.99 per week 5 1 8 5 19 
£15 to £19.99 per week 5 1 12 6 24 
£20 to £24.99 per week 1 0 7 6 14 
£25 to £29.99 per week 0 0 2 2 4 
£30 to £34.99 per week 0 0 1 1 2 
£35 to £39.99 per week 0 0 1 0 1 
£40 or more per week 0 0 2 0 2 
Not known 2 0 1 1 4 
Total 16 2 36 22 76 

A question to arise is, if these households are experiencing problems yet less than a 
third have a fuel debt, "Are they adopting other behavioural patterns to pay for 
fuel.?" From the questionnaire survey the answer would appear to be yes. Many of 
the households surveyed appear to be going without other essentials on occasions 
or turning the heating off, or both, to enable them to pay for or afford their fuel bills -
49 of the 58 households (i.e. 84%) stating they experienced difficulty in paying their 
fuel bills also stated that they went without essentials and turned down their heating 
to enable them to pay their fuel bills (see Table 3.12). 
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• Table 3.12: Difficulty in Paying, Going Without Essentials, & Turning Heating 
Off By Weekly Expenditure on Fuel 

No Difficulty Paying For Fuel Difficulty Paying For Fuel 

Total 

Don't Go 
Without 

Go Without Don't Go 
Without 

Go Without 

Turn Heating Off Turn Heating Off 

No Yes No Yes No Yes No Yes 

Up to £10 per week 

--'.
  0

  s
 0

 0
 0

  0
 0

 0
  

--1
  
0

 0
 0

  0
 0

  
M

 0
  0

  

0
 
0
 
0

 
0
 
."
 

N
.)
 
0

 
--

X  
0
 

1
 
1

 
-
1

 
0

 N
.)
 
0

 
N

.)
 

C
O

 1
 

0
)
 N)
 OJ
 

6 
£10 to £14.99 per week 19 
£15 to £19.99 per week 24 
£20 to £24.99 per week 14 
£25 to £29.99 per week 

0
 

0
 4 

£30 to £34.99 per week 2 
£35 to £39.99 per week 1 

£40 or more per week 2 
Not known 4 
Total 9 3  0 6 2 3  4 49 76 

• 
When these statistics are further disaggregated by the economic status of the 

• 
household, the combined difficulties of those experiencing difficulties in paying for 
fuel coupled with going without essentials and turning off fuel are found across all 
three socio-economic groups identified in the survey: those reliant on benefit (33 of 

• the 48 households surveyed - 69%); those in employment (6 of the 10 households 
surveyed - 60%); and the pensioner households (10 of the 15 households surveyed 

• 
- 66%). 

• 3.8 Conclusion 

• 
The results arising from the survey questionnaire found the households living in 
Lilybank experiencing a catalogue of problems associated with fuel poverty, cold 
homes, difficulties in paying for fuel, going without other essentials, turning off the 

• heating, problems with damp and mouldy housing, above average levels of 
expenditure on fuel, a third of those surveyed with fuel debt, health problems 
associated with living in damp and mouldy housing. However, what emerges from 
the data, is the concurrent presence of a large number of these problems within the 
same homes. The residents of the Lilybank estate are not only living in cold, damp, 
and mouldy homes and suffering from health problems, but they are also spending 
above average for their fuel. The next section of this report will look at some of the 
underlying reasons for this problem. 
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• 4. LILYBANK TECHNICAL SURVEY AND ENERGY AUDIT ASSESSMENT  

4.1 Introduction 

S 
The 186 two and three-bedroom dwellings included in the proposed re-development 

• area within Lilybank, that are the focus of this report, are comprised of three basic 
house types, with two variations of the House Type 'C' corner flats (see Table 4.1). 

• All 186 dwellings are located in similar three storey, walk up tenements containing 
six flats each. Thus, the basic house types can be further disaggregated by whether 

• they are a ground, middle or a top floor flat and by whether they are a gable end or 
a mid terrace flat. This breakdown results in the identification of 24 different shell 
types amongst the 186 dwellings to be re-developed (see Table 4.2). • 
Table 4.1: Basic House Types in Lilybank 

HOUSE TYPE  DESCRIPTION  NUMBER OF FLATS 
A  Two bedroom  108 
B Three bedroom  24 
C1 
 

Two bedroom, corner  27 
C2  Two bedroom, corner  27 

Table 4.2: Basic Shell Types Of Lilybank Dwellings 

House Type 'A' 
2 bedroom 

House Type 'B' 
3 bedroom 

House Type 'C' 
2 bedroom 

Corner type 1 

House Type 'C' 
2 bedroom 

Corner type 2 

Gable 
End 

Mid 
Terrace 

Gable 
End 

Mid 
Terrace 

Gable 
End 

Mid 
Terrace 

Gable 
End 

Mid 
Terrace 

Top Top Top Top Top Top Top Top 
Mid Mid Mid Mid Mid Mid Mid Mid 

Ground Ground Ground Ground Ground Ground Ground Ground 

111,  Information on the heating and insulation characteristics within different dwellings in 
Lilybank was collected through detailed physical surveys of 40 individual houses. 

4 

 

 The information collected during these surveys was supplemented by the original 
floor plans and elevations for the dwellings, as well as interviews with the occupants 

4P of the dwellings. The rest of this section provides a summary of this information. 

411  Photographs, floor plans and basic dimensional data for each of the four house 
types are set out in Figures 4.1(a-b), 4.2(a-b), 4.3(a-b) and 4.4(a-b) respectively. • 
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4. LILYBANK TECHNICAL SURVEY AND ENERGY AUDIT ASSESSMENT  

Figure 4.1a: HOUSE TYPE 'A' (Two bedroom flat) 

House dimensions Ground Mid floor Top floor 
Total floor area, m2  60 62.6 62.6 
Main living room area, m2  16.6 16.6 16.6 
Ceiling height, m 2.7 2.7 2.6 
House volume, m3  162 169 162 
Number of rooms, including hallway 6 6 6 

Walls 
External wall #1  Calculated U-value:  1.03 W/m2°C 
External wall #2  Calculated U-value:  1.24 W/m2°C 
Close wall  Calculated U-value:  2.17 W/m2°C 

Heat loss characteristics Gable end Flats 
Ground Middle  Top 

Mid Terrace Flats 
Ground Middle  Top 

Specific Heat Loss, wrc 211 161.2 286 174 136 260 
Design heat loss, kW 4.65 3.55 6.3 3.84 3 5.74 
Heat Loss Parameter, W/m2°C 3.52 2.65 4.57 2.91 2.18 4.17 
Calculated Air Change Rate, 
a.c.h. 

0.72 0.68 0.69 0.72 0.67 0.69 
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4. LILYBANK TECHNICAL SURVEY AND ENERGY AUDIT ASSESSMENT  

Figure 4.1b: FLOOR PLAN OF HOUSE TYPE 'A' 

GROUND FLOOR PLAN 

UPPER FLOOR PLAN 
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4. LILYBANK TECHNICAL SURVEY AND ENERGY AUDIT ASSESSMENT  

Figure 4.2a: HOUSE TYPE 'B' (Three bedroom flat) 

House dimensions Ground Mid floor Top floor 
Total floor area, m2  72.9 75.3 75.3 
Main living room area, m2  19 19 19 
Ceiling height, m 2.7 2.7 2.6 
House volume, m3  197 203 196 
Number of rooms, including hallway 7 7 7 

Walls 
External wall #1  Calculated U-value:  1.03 W/m2°C 
External wall #2 
 Calculated U-value:  1.24 W/m2°C 

Close wall area  Calculated U-value:  2.17 W/m2°C 

Heat loss characteristics Gable end Fats 
Ground Middle  Top 

Mid Terrace Flats 
Ground Middle  Top 

Specific Heat Loss, WPC 241 185 333 215 159 308 
Design heat loss, kW 5.3 4.08 7.33 4.73 3.51 6.78 
Heat Loss Parameter, W/m2°C 3.31 2.46 4.42 2.95 2.12 4.09 
Calculated Air Change Rate, 
a.c.h. 

0.78 0.72 0.73 0.78 0.72 0.73 
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4. LILYBANK TECHNICAL SURVEY AND ENERGY AUDIT ASSESSMENT  

Figure 4.3a: HOUSE TYPE 'Cl' (Two bedroom corner flat) 

House dimensions Ground Mid floor Top floor 
Total floor area, m2  60.6 63 63 
Main living room area, m2  16.6 16.6 16.6 
Ceiling height, m 2.7 2.7 2.6 
House volume, m3  164 170 164 
Number of rooms, including hallway 6 6 6 

Walls 
External wall #1  Calculated U-value:  1.03 W/m2°C 
External wall #2  Calculated U-value:  1.24 W/m2°C 
Close wall  Calculated U-value:  2.17 W/m2°C 

Heat loss characteristics Gable end Flats 
Ground Middle  Top 

Mid Terrace Flats 
Ground Middle  Top 

Specific Heat Loss, WPC 235 182 323 212 160 285 
Design heat loss, kW 5.18 4.02 7.11 4.67 3.52 6.28 
Heat Loss Parameter, W/m2°C 3.85 2.9 5.13 3.5 2.54 4.53 
Calculated Air Change Rate, 
a.c.h. 

0.76 0.65 0.67 0.76 0.71 0.72 
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Figure 4.3b: FLOOR PLAN OF HOUSE TYPE 'Cli 
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4. LILYBANK TECHNICAL SURVEY AND ENERGY AUDIT ASSESSMENT  

Figure 4.4a: HOUSE TYPE 'C2' (Two bedroom corner flat) 

House dimensions Ground Mid floor Top floor 
Total floor area, m2  70.5 72.9 72.9 
Main living room area, m2  16.6 16.6 16.6 
Ceiling height, m 2.7 2.7 2.6 
House volume, m3  190 197 189 
Number of rooms, including hallway 6 6 6 

Walls 
External wall #1 
 

Calculated U-value:  1.03 W/m2°C 
External wall #2 
 Calculated U-value:  1.24 W/m2°C 

Close wall 
 Calculated U-value:  2.17 W/m2°C 

Heat loss characteristics Gable end Flats 
Ground Middle  Top 

Mid Terrace Flats 
Ground Middle  Top 

Specific Heat Loss, WPC 257 201 337 231 175 312 
Design heat loss, kW 5.65 4.44 7.42 5.09 3.87 6.87 
Heat Loss Parmeter, W/m2°C 3.65 2.77 4.63 3.28 2.41 4.28 
Calculated Air Change Rate, 
a.c.h. 

0.75 0.69 0.71 0.75 0.69 0.71 
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Figure 4.4b: FLOOR PLAN OF HOUSE TYPE 'C2' 
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4. LILYBANK TECHNICAL SURVEY AND ENERGY AUDIT ASSESSMENT  

4.2 External Walls • 
The external walls of all of the dwellings are comprised of an external concrete 1111  block, cavity and an internal brick leaf plastered on hard (i.e. directly on the 
brickwork). These walls can be differentiated by their thickness and, therefore, their 

• U-value (see Table 4.3). The thicker of the two wall constructions is found generally 
throughout the flats and across all three storeys of the tenements. The thinner wall 
construction was found only below the windows with the exception of the kitchen 

1111  and bathroom windows. The U-values were calculated using the U-value Calculator 
program contained within the NHER Evaluator program (V2.72) (4). All of the 

11  U-value calculations are set out in detail in Appendix 2. 

Table 4.3: Construction of External Walls 

Layer Material Thickness (mm) 
1 Outer concrete block 110 
2 Cavity 76 
3 Brick 220 
4 Plaster 18 

TOTAL 424 

The calculated U-value is 1.03 W/m2°C. 

Layer Material Thickness (mm) 
1 Outer concrete block 110 
2 Cavity 76 
3 Brick 110 
4 Plaster 18 

TOTAL 314 

The calculated U-value is 1.24 W/m2°C. • 
The calculated U-values of 1.03 and 1.24 W/m2°C for the external walls mean they 

• lose heat between 2.3 and 2.8 times as fast as dwellings that comply with the 
maximum U-value of 0.45 W/m2°C contained within the thermal standards of the 
1991 Scottish Building Regulations. 

• 
• 
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4. LILYBANK TECHNICAL SURVEY AND ENERGY AUDIT ASSESSMENT  

4.3 Internal Walls • 
The tenements in Lilybank are generally open to the front and closed to the rear. 
The walls separating the houses from the close are comprised of a single leaf of 
brick plastered on the hard internally and with a light cement render on the close 

• side of the wall. The calculated U-value was 2.17 W/m2°C (see Table 4.4). Taking 
into the account sheltering factor, the actual U-value is 1.80 W/m2°C. • 
Table 4.4: Construction of Stairwell Walls 

Layer Material Thickness (mm) 
1 Outer render 14 
2 Brick 110 
3 Inner light plaster 18 

TOTAL 142 
Calculated U-value is 2.17 W/m2°C, with sheltering factor = 0.83 
U-value is 1.80 W/m2°C. 

The calculated U-values of 1.80 W/m2°C for the stairwell walls mean they are losing 

• 
heat 3 times as fast as dwellings that comply with the maximum U-value for stairwell 
walls of 0.6 W/m2°C contained within the thermal standards of the 1991 Scottish 
Building Regulations. The U-value calculations are set out in Appendix 2. 

•  4.4 Floors 

Generally, the floors of the flats, apart from the kitchen, were of a suspended timber 
• construction. The kitchens had a solid concrete floor. As a disruptive survey was not 

undertaken, it was assumed that the floors had no insulation within their 

IP  construction. The U-values for each floor type were calculated within the NHER 
Evaluator programme (v2.72) for each dwelling, and varied according to floor area, 
construction and exposed perimeter. • •  4.4 Roof 

The roof of each tenement was of timber construction with slate finish. Although 
originally not insulated, programmes of loft insulation have been carried out 
retrospectively in some closes, but most of the loft spaces still remain uninsulated. 
The U-value for the uninsulated loft is 2 W/m 2  °C. Where insulation is present, the 
U-value will be lower, depending on the thickness of the insulation. None of the 
roofs met the standard of 0.25 set out in the thermal standards of the 1991 Scottish 

• Building Regulations. 

• 
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• 4. LILYBANK TECHNICAL SURVEY AND ENERGY AUDIT ASSESSMENT  

41, 
4.5 Windows 

Most windows were the original timber sliding sash frames with single glazing. The 
windows throughout the area are generally in a poor state of repair and draughty. 

• Draughtproofing programmes have been carried out in the area, but the poor 
condition of the window frames have precluded the draughtproofing measures being 

• 
carried out in many dwellings. Most kitchen, bathroom and bedroom windows have a 
permanent JG-type ventilator fitted into the top window. 

• 
4.6 Heating 

• The original space heating within these dwellings was by means of a solid fuel open 
fire in the living room, back to back with a combination stove in the kitchen and a 

• solid fuel fire in the main bedroom. The general pattern of the 'intermediate' 
modernisation carried out in the mid 1970's in these dwellings saw the fire in the 

• 
small bedroom and the stove in the kitchen disconnected and sealed off. In most 
dwellings, a gas-fired, partial central heating system with back boiler with a gas fire 
in the lounge and a radiator in the hall and kitchen respectively was installed. In a 

• small number of houses, either direct acting 'on-peak' electric heaters or electric 
'off-peak' storage heaters were installed in the lounge and hall. There was no 

• 
installed heating in any of the bedrooms of the 186 dwellings (see Table 4.5). 

Table 4.5: Heating Systems and Appliances in Lilybank 
• 

• Type of Heating  Description  Number of Households % of Households 
Surveyed (n=76)  Surveyed 

• Partial gas central Gas fire with back boiler  59  78 
heating  in lounge with radiators 

in hall and kitchen  
• Gas fire  Gas fire in lounge only  6  8 

Off peak electric  Storage Heaters  1  1 
• room heaters 

Direct acting  Electric Bar fire in lounge  10  13 

• 
electric heaters  only 

• 4.7 Water Heating 

• In those houses with the gas-fired, partial central heating system, most households 
could heat water either from the heating system or via a back up electric immersion 

41/  
heater. A few households stated they only used electric immersion because they 
did not know how to use the heating system for water heating. Those households 
with electric heating used either on-peak or off-peak electric immersion heaters 

• 
respectively. 
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4. LILYBANK TECHNICAL SURVEY AND ENERGY AUDIT ASSESSMENT  

4.8 Energy Audit Assessment 

The information on the dwellings' dimensions, construction, and heating and 
insulation characteristics was used to carry out an energy audit assessment on the 
dwellings within the Lilybank area. The purpose of these energy audit surveys was 
to assess various energy-related parameters associated with the existing dwellings. 

An energy audit is a method of estimating the heat loss of a dwelling from, amongst 
other factors, its size and construction. By combining this information with data on 
the type and use of heating appliances, the cost of fuel, and the climate, the cost of 
heating can be estimated. 

For the energy audit assessment of these dwellings, the National Energy 
Foundation's "NHER Evaluator" (version 2.72) computer program was used (5). This 
program is an approved version the Building Research Establishment's BREDEM 
methodology (6). 

Four primary factors were assessed for each of the dwellings surveyed: 

- Annual Fuel Costs: Both the total annual fuel costs and the disaggregated fuel 
costs for different end uses (i.e. space heating, water heating, cooking, and lights 
and appliances) can be calculated for standard assumptions about the use of the 
heating and other appliances can be utilised, as well as the actual fuel use patterns 
found within the dwelling, given the extent and use of the installed space heating 
and any supplementary heating appliances. 

- National Home Energy Rating (NHER): The NHER is an energy cost 
performance indicator of a dwelling calculated on a scale of '0' to '10'. The NHER 
score is derived from an assessment of the total fuel costs per square metre of total 
floor area of a dwelling. Thus, the NHER score is not concerned solely with energy 
consumption per se (e.g. kWh, therms or gigajoules), but with that aspect of fuel 
consumption that focuses household attention, i.e. the cost of fuel consumption. The 
NHER score encompasses all household fuel consumption, and not solely the cost 
of space heating. A NHER score of "0" indicates a poorly insulated dwelling that is 
reliant on expensive forms of heating. A score of "10" indicates a dwelling that is 
extremely efficient in its overall use of energy. A dwelling built to the thermal 
standards of the 1991 Scottish Building Regulations and has a modern, whole 
house heating system will score typically between '6' and '7° on the NHER scale 
(see Figure 4.4). 
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4. LILYBANK TECHNICAL SURVEY AND ENERGY AUDIT ASSESSMENT  

Figure 4.5: National Home Energy Rating Scheme Scale 

NHER Scale 
VOW Very energy efficient house 
VOW 

111111i Typical home built to 1991 
MEI Scottish Building Regulations 

  Very energy inefficient house 

- Building Energy Performance Index (BEPI): The BEPI is a measure of the 
thermal performance of the fabric of a dwelling, and is based on the energy target 
calculation procedures defined within the 1991 Scottish Building Regulations. The 
space heating demand of the actual dwelling (using a standard heating system and 
heating pattern) is compared with the space heating energy requirement for the 
same dwelling but which notionally meets the minimal thermal standards prescribed 
within the Building Regulations. A dwelling that scores a BEPI of "100" or better is 
deemed to meet the Building Regulations under the target calculation procedures. 

- Mean Internal Room Temperatures: The NHER Evaluator program calculates the 
annual mean internal temperature for the main living room and the rest of the house 
from the survey information on the use of heating within a dwelling. Mean internal 
temperatures can be used to identify dwellings that are inadequately heated, 
whether because of lack of installed heating or because of the failure to use the 
installed heating for whatever reason. Under the NHER conventions, a dwelling that 
records a mean internal temperature of less than 14.5°C given the use of the 
installed heating only is deemed to be inadequately heated. 
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4. LILYBANK TECHNICAL SURVEY AND ENERGY AUDIT ASSESSMENT  

4.9 Overview 

Generally, the dwellings within Lilybank are uninsulated. Where some insulation has 
been installed retrospectively, the standards are still below that required by the 
1991 Scottish Building Regulations. These poor insulation standards are coupled 
with heating systems that only heat part of the dwelling. The impact of these poor 
heating and insulation standards on the NHER, the BEPI, fuel costs, and mean 
internal temperatures within these dwellings will be seen in the following sections of 
this report. 
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5. ANNUAL FUEL COSTS 

5.1 Calculating Annual Fuel Costs 

Household fuel costs are a function of many factors: for example, the construction, 
location, and size of the flat; the number of heat loss surfaces; the type and use of 
heating appliances; the cost of fuel; occupant behaviour; and the difference 
between internal and external temperatures, amongst others. In estimating the heat 
loss and annual fuel costs for the Lilybank flats assessed here, the dimensional 
details were derived from the floor plans and elevations of the dwellings, and site 
surveys of 40 individual flats. 

The dimensional data was supplemented with information collected through 
interviews with the occupants of the 40 dwellings surveyed, and from all the 
households interviewed during the social survey (see Section 2 and Section 3). The 
use of the installed heating as well as portable heaters varied between individual 
households, as did the number of rooms being heated, and the number of hours the 
heating was being used. 

Both the annual fuel costs and the annual space heating costs presented in this 
Section were calculated using the National Home Energy Rating (NHER) Evaluator 
(version 2.72) energy audit computer software (7). The general parameters used in 
the calculation of the annual fuel costs for each of the energy audits are detailed in 
Appendix 3. 

The annual fuel costs and the annual space heating costs were calculated for three 
different situations: 

1. installed heating: The annual fuel costs and space heating costs were 
calculated assuming a standard heating pattern of a demand temperature of 
21°C in the lounge and 18°C elsewhere in the house where heating was 
installed, for 9 hours per day spread over two periods, i.e. 2 hours in the 
morning and 7 hours in the evening. No portable heating was assumed in this 
calculation. While the Energy Efficiency Office noted that these temperatures 
"are commonly found in well-heated houses", it also noted that "the elderly, 
sick, disabled or very young children may need slightly higher temperatures" 
(8). This approach allows the fuel costs of the different dwellings to be 
compared directly. Varying these assumptions would effect the calculated 
fuel costs for these dwellings. 
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• 
2. whole house heating: The annual fuel costs were assessed for heating 

• the whole of each dwelling for the standard heating pattern (as set out 
above). As the installed heating did not extend throughout the whole of any of 

• 
the dwellings surveyed, the use of direct acting portable electric heating was 
assumed in those rooms where no heating was installed. Again, by utilising 
standard assumptions about the use of heating within the dwelling and the 

• demand temperatures, the individual dwellings can be compared directly with 
regard to fuel use and fuel costs. Varying these assumptions would effect the 

• 
calculated fuel costs for these dwellings. 

• 3. adequate heating: Under the NHER conventions, a dwelling is deemed 
to be inadequately heated if the calculated mean internal temperatures fall to 

• 14.5°C or below given the use of only the installed heating and the standard 
heating pattern (4). Only in one of the dwelling types surveyed here was the 
installed heating assessed as being adequate to achieve the minimum 

4110  temperatures under the NHER convention; for the others, the installed 
heating was not. Where the installed heating was insufficient to achieve 
adequate temperatures, the fuel costs were re-calculated assuming an 

• increasing use of portable electric heating in rooms without installed heating, 
until the adequate threshold was achieved. 

The resultant annual space heating and total fuel costs for each of the three heating 
• patterns set out above are presented in Table 5.1 for each of the 24 basic house 

types on the Lilybank estate. In Table 5.1, the space heating was assumed to be the 

• 
gas-fired partial central heating system that predominates in these dwellings (i.e. a 
gas-fired back boiler system with a gas fire in the lounge and radiators in only the 
kitchen and hall). 

• 

• 
While the gas back boiler system was found throughout all of the house types in the 
area, it was not the only method of heating. Two other forms of heating were 
encountered on occasion, but these were far from ubiquitous: a direct acting electric 

• fire in the lounge only and a partial electric storage radiator system. In Table 5.2 
and Table 5.3, the annual space heating and total fuel costs are calculated for the 

• 
installed heating, whole house heating and adequate heating patterns as set out 
above for only the dwelling types in which the electric storage and direct acting 
electric heating were found. 

• 

• 
Both the electric storage heating and direct acting electric heating costs are higher 
than the gas heating costs for the same house type where they can be directly 
compared; in the case of the direct electric fuel costs, significantly higher. These 

• households can be spending as much on their heating as the occupants in the gas 
heated dwellings are spending on fuel in total. The calculated fuel costs are 

• 
examined now in more detail. 
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Table 5.1: Annual Heating and Total Fuel Costs - Gas Partial Central Heating 

HOUSE 
TYPE 

Installed Heating Whole House Heating J  Adequate Heating 

Space 
Heating 

(£ per year) 

Total Fuel 
Costs 

(£ per year) 

Space 
Heating 

(£ per year) 

Total fuel 
Costs 

(£ per year) 

Space 
Heating 

(E per year) 

Total Fuel 
Costs 

(£ per year) 

GF/GE/2b 192 501 463 772 347 656 

MF/GE/2b 145 453 326 634 253 561 

TF/GE/2b 262 574 648 960 648 960 

GF/MT/2b 148 457 368 676 275 583 

MF/MT/2b 112 422 259 569 112 422 

TF/MT/2b 235 545 592 904 592 904 

GF/GE/3b 192 566 565 938 457 830 

MF/GE/3b 147 523 396 771 255 631 

TF/GE/3b 268 646 818 1,196 818 1,196 

GF/MT/3b 162 535 494 866 397 770 

MF/MT/3b 114 489 320 695 204 579 

TF/MT/3b 242 619 758 1,136 603 981 

GF/GE/2b-c1 200 555 496 851 364 720 

MF/GE/2b-c1 153 511 354 7131 269 628 

TF/GE/2b-c1 268 626 709 1,067  709 1,067 

GF/MT/2b-c1 178 559 486 868 345 727 

MF/MT/2b-c1 125 497 310 682 230 602 

TF/MT/2b-c1 248 622 688 1,062 688 1,062 

GF/GE/2b-c2 218 600 585 967 422 804 

MF/GE/2b-c2 167 540 410 783 307 680 

TF/GEJ2b-c2 280 655 764 1,139 764 1,139 

GF/MT/2b-c2 185 566 520 902 370 752 

MFfMT/2b-c2 132 504 341 714 252 624 

TF/MT/2b-c2 251 626 711 1,085 711 1,085 
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•  5. ANNUAL FUEL COSTS 

Table 5.2: Annual Heating and Total Fuel Costs - Electric Storage Heating 

HOUSE 
TYPE 

Installed Heating Whole House Heating Adequate Heating 
Space 

Heating 
(E per year) 

Total Fuel 
Costs 

(£ per year) 

Space 
Heating 

(£ per year) 

Total Fuel 
Costs 

(£ per year) 

Space 
Heating 

(£ per year) 

Total Fuel 
Costs 

(E per year) 
GF/GE/2b 342 583 778 1,019 515 756 
MF/MT/2b 204 513 441 749 441 749 
TF/GE/2b 486 791 1,092 1,400 774 1,082 
TF/GE/3b 486 874 1,262 1,650 868 1,255 
GF/GE/2bc2 409 802 846 1,239 500 893 • 

• 
• 

Table 5.3: Annual Heating and Total Fuel Costs - Direct Acting Electric Heating 

HOUSE 
TYPE 

Installed Heating Whole House Heating Adequate Heating 
Space 

Heating 
(£ per year) 

Total Fuel 
Costs 

(£ per year) 

Space 
Heating 
(£ per year) 

Total Fuel 
Costs 

(£ per year) 

Space 
Heating 
(£ per year) 

Total Fuel 
Costs 

(£ per year) 
GF/MT/2b 460 824 585 949 585 949 
MF/MT/2b 358 724 431 798 400 767 
TF/MT/2b 707 1,074 929 1,296 929 1,296 
GF/MT/3b 500 959 705 1,164 705 1,164 
TF/GE/3b 728 1,191 1,165 1,628 1,165 1,628 
GF/MT/2bc2 588 1,056 778 1,246 778 1,246 

• 
• 
• 
• 
• 
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5. ANNUAL FUEL COSTS 

5.2 Installed Heating Fuel Costs 

In Figure 5.1, the resultant heating and other fuel costs are presented for the 24 
basic house types, given the partial gas central heating system. The estimated total 
fuel costs range between £420 and £655 per year, representing a mean expenditure 
of between £8 and £13 per week. While this level of expenditure compares 
favourably with the 1993 average household expenditure on fuel of £13.46 per week 
(10), it must be remembered that the installed heating does not extend across the 
whole of the dwellings: the bedrooms are unheated. 

Figure 5.1: Annual Heating and Total Fuel Costs - Gas Partial Central Heating 
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0 Space Heating Costs 0 Other Fuel Costs 

The annual fuel costs in the electrically heated flats, both with the electric storage 
heating and the direct acting electric heating are higher than in the gas flats. For the 
dwellings with the electric storage heating, when compared with similar gas heated 
flats, the difference between the space heating costs is much higher than the 
differential between the total fuel costs. This is because those households with gas 
heating are likely to be incurring two standing charges compared with only one in 
the electric heated dwellings. 

For the households with electric storage heating, the total fuel costs were estimated 
to range between £510 and £870 per year which represent an average fuel bill of 
between £10 and £17 per week. With direct acting electric heating, the estimated 
total fuel costs ranged between £720 and £1,070 per year, representing a mean fuel 
cost of between £14 and £21 per week. 
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5. ANNUAL FUEL COSTS 

5.3 Whole House Heating 

In Figure 5.2, the resultant annual heating and other fuel costs are presented for the 
24 basic house types assuming that the whole house is heated using the installed 
gas-fired partial central heating and portable electric heating in the rooms without 
installed heating. Additional heating is required if the whole house is to be heated. 
As a result of this additional heating, the space heating costs for the respective 
house types increases. The resultant space heating and other fuel costs are 
estimated to now range between £570 and £1,200 per year which represents a 
mean expenditure of between £11 and £23 per week. With the use of portable 
electric heating to provide whole house heating, 19 of the 24 Lilybank house types 
would incur above average fuel costs (i.e. greater than £13.46 per year). 

Figure 5.2: Annual Heating and Total Fuel Costs - Whole House Heating 
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With the whole house being heated, the fuel costs also increase in the electrically 
heated dwellings. For the households with electric storage heating, the total fuel 
costs were estimated to range between £750 and £1,650 per year which represent 
an average fuel bill of between £14 and £32 per week. With direct acting electric 
heating, the estimated total fuel costs ranged between £800 and £1,530 per year, 
representing a mean fuel cost of between £15 and £29 per week. To heat the whole 
of the house to a reasonable temperature standard, would result in all of the 
households within the electrically heated dwellings incurring above average fuel 
costs, and in some instances, more than twice the average weekly expenditure. 
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5. ANNUAL FUEL COSTS 

5.4 Adequate Heating 

By contrast with the whole house temperature standard considered reasonable by 
the Energy Efficiency Office, the NHER convention represents a minimum 
temperature standard. When the NHER 'adequate heating' convention was applied 
to the resultant mean internal temperatures of the Lilybank house types, only one 
house type was found to satisfy the minimum 14.5°C temperature criteria throughout 
the dwelling (i.e. the mid floor, mid terrace, two bedroom flat: the smallest dwelling 
as well as the one with the least exposed surface area of the 24 house types). All of 
the other house types required the use of supplementary heating in some, if not all 
of the unheated rooms to achieve the NHER adequate temperature threshold. The 
seven house types that required supplementary heating in all of the rooms 
without installed heating were top floor flats. 

In Figure 5.3, the resultant space heating and other fuel costs for the basic house 
types are presented for the gas heated dwellings. The annual fuel costs range 
between £420 and £1,200, representing a mean fuel expenditure of between £8 and 
£23 per week. Of the 24 house types, the occupants of 14 of them will incur above 
average expenditure fuel costs in achieving minimum adequate temperature 
standards. Four of the top floor house types will incur above average fuel 
expenditure solely on their heating costs, let alone all of the other fuel costs. 

Figure 5.3: Annual Heating and Total Fuel Costs - Adequate Heating 
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5. ANNUAL FUEL COSTS 

• 
Amongst the dwellings with the electric heating systems, all of the households will 

• incur above average expenditure levels to achieve minimum adequate temperature 
standards. For the households with electric storage heating, the total fuel costs were 
estimated to range between £750 and £1,250 per year which represent an average 411  fuel bill of between £14 and £24 per week. With direct acting electric heating, the 
estimated total fuel costs associated with adequate temperature standards ranged 

• between £770 and £1,530 per year, representing a mean fuel cost of between £15 
and £29 per week. 

• 
5.5 Overview 

• The 'objective' results from the energy audits of the Lilybank dwellings confirm the 
'subjective' views of the households about their fuel costs. Generally, the dwellings 

• are cold given their partial heating systems and poor insulation characteristics. 
Simply to achieve minimum adequate temperature standards, let alone reasonable 

• 
whole house temperature standards, would require the occupants of most of the 
dwellings on the Lilybank estate to use some form of portable supplementary 
heating which are often the most expensive forms of heating in terms of the price for 

• a useful unit of heat. The fuel costs associated with achieving even minimum 
adequate temperature standards will involve above average levels of expenditure 

• for the majority of Lilybank households. 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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• 6. NATIONAL HOME ENERGY RATING ASSESSMENT OF LILYBANK 

• 
6.1 Calculating the National Home Energy Rating 

411 
• 

The NHER is an energy cost performance indicator of a dwelling scored on a scale 
'0' to '10'. The NHER is derived from an assessment of the total fuel costs per 
square meter of total floor area of the dwelling for standard assumptions about the 

• occupant behaviour. A NHER score of '0' indicates a dwelling with a combination of 
poor insulation and expensive to operate heating; an NHER score of '10' indicates a 
dwelling that is extremely efficient in its overall use of energy. The NHER score is 

• an output of the NHER Evaluator (version 2.72) computer program used for the 
energy audits of the Lilybank dwellings assessed. 

• 
Whereas the annual fuel costs as set out in the previous section can be assessed 

• according to different heating patterns and standards, the NHER calculation process 
assumes the standard heating pattern (as set out in the previous section) for the 

• 
installed heating regardless of the actual household behaviour. This procedure 
ensures that low fuel bills are because of the efficient use of fuel rather than the 

• 
occupants turning off all household energy consuming appliances. 

410  
Where a dwelling is deemed to be inadequately heated under the NHER 
conventions (that is, the mean internal temperature is less than 14.5°C), the NHER 
score is effectively down-rated by assuming the presence of portable electric 
heating as the secondary heating system within the dwelling. The NHER considers 
"it is more important to indicate that the dwelling is inadequately heated than to get 

• 
the secondary heating system correct" (11). All but one of the basic house types in 
Lilybank were assessed to be inadequately heated under the NHER conventions. 

• 
The calculated NHER scores for the individual Lilybank dwellings assessed ranged 

• 
between '0.3' and '6.9'. 

• 

• 

• 

• • • 
Page 51  

• 

411 



70 

u) 60 -0) c 
•" 50 - 

40 - 
:3 1_ 30 -
cu 
E 20 - 

10 

0 

NM" 

HIM11111 

1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

6. NATIONAL HOME ENERGY RATING ASSESSMENT OF LILYBANK 

6.2 NHER Scores by Main Heating in Lilybank Dwellings 

All of the basic house types were surveyed at least once during the data collection 
stages of the research. The NHER scores of the individual dwellings assessed with 
the NHER Evaluator program were weighted according to other dwellings with 
similar heating and built form to produce a NHER profile of the housing in the 
Lilybank area. 

In Figure 6.1, the NHER profile is presented according to the primary heating within 
the dwellings. The lowest NHER scores are recorded generally by the dwellings with 
electric heating systems, both direct acting electric heaters and the partial electric 
storage systems. Given these low scores, for the Lilybank area, the best thing to be 
said about these heating systems is that they are in the minority within the area. 

The higher NHER scores are recorded generally amongst the dwellings with the 
gas-fired partial central heating system. These scores would be even be higher if 
the central heating systems extended throughout the dwellings so that they were 
adequately heated. These higher NHER scores reflect the built form of the Lilybank 
dwellings rather than good levels of insulation as will be seen in the next section. 

Figure 6.1: NHER Profile for Lilybank Estate: By Installed Heating 
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6. NATIONAL HOME ENERGY RATING ASSESSMENT OF LILYBANK 

6.3 NHER Scores by Lilybank House Type 

In Figure 6.2, the NHER profile is presented according to the dwelling types found 
amongst the local housing in Lilybank. Like the heating profile, there is some 
differentiation of NHER scores according to the built form: the lower scores tend to 
be recorded by the top floor flats with their poor insulation, whilst the highest scores 
are all recorded by the mid floor, mid terrace flats. However, the advantages of the 
limited number of exposed heat loss surfaces can be lost through the reliance upon 
expensive forms of heating. While the highest scores are recorded by the mid floor, 
mid terrace flats (i.e. NHER scores of '6.0' or greater), four mid floor, mid terrace 
flats with direct electric heating only achieve a NHER score of '2'. 

Figure 6.2: NHER Profile for Lilybank Estate: By Built Form 
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• 6. NATIONAL HOME ENERGY RATING ASSESSMENT OF LILYBANK 

• 
6.4 Overview 

• Although the Lilybank dwellings are not particularly well insulated, are inadequately 
heated, and are located in a climate that is colder than average, almost half of the 

• dwellings score above average on NHER scale. The U.K. average NHER score is 
between '4' and '5', while 80 of the 186 dwellings in Lilybank achieve a NHER score 

• of '5' or higher. These high NHER scores generally reflect the built form of the 
estate rather than good levels of insulation. A significant number of the dwellings 
have limited heat loss surfaces, because of either their mid floor or mid terrace 

• locations (or both) within the Lilybank tenements. 

• 4111 • • 0 • 0 • • 0 • • • • • 
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7. BUILDING ENERGY PERFORMANCE INDEX 

7.1 Calculating the Building Energy Performance Index 

The Building Energy Performance Index (BEPI) is a measure of the overall thermal 
performance of the fabric of a dwelling. The BEPI is derived from the energy target 
calculation method contained within the 1991 Scottish Building Regulations. The 
BEPI represents an overall assessment of a dwelling's insulation characteristics, 
and is not affected by the type of heating installed, its use, or the price of fuel. 

Under the 1991 Scottish Building Regulations, a dwelling that achieves a BEPI 
score of "100" or more is deemed to satisfy the thermal standards of the regulations. 
A BEPI score of less than "100" indicates that the heat demand of the dwelling is 
greater than it would otherwise be if the same dwelling is constructed to the thermal 
standards set for new dwellings. 

The BEPI scores for all of the Lilybank house types were calculated using the 
"NHER Evaluator" (version 2.72) computer program. This program uses the Building 
Regulation target calculation procedures. The resultant BEPI scores ranged 
between '43' and '72' and are presented by Lilybank house types in Figure 7.1. 

Figure 7.1: Distribution of Building Energy Performance Index Scores: 
By House Type 
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• 7. BUILDING ENERGY PERFORMANCE INDEX 

• 
7.2 Overview 

• The resultant BEPI scores for the Lilybank dwellings indicate that none of them 
would be deemed to satisfy the thermal standards contained within the 1991 

• Scottish Building Regulations: their levels of insulation are not sufficient. The 
distribution of BEPI scores indicate a clear divide between the insulation levels of 

III  the top floor flats, and the mid and ground floor flats. All the top floor flats would 
require more than twice the heat input of a similarly sized flat that met the thermal 
standards of the 1991 Scottish Building Regulations to achieve the same 

• temperature standard. 

III 
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8. COST OF WARMTH 

8.1 Calculating the Cost of Warmth 

Households will not be better or worse off simply because of their level of fuel 
consumption or their fuel expenditure. Fuel is not consumed for its own sake, but 
the services it provides. Within the domestic sector, one of the most important 
services is warmth. 

In Figure 8.1, the annual space and water heating costs are plotted against energy 
consumption (in gigajoules (GJ) per year) for the different heating systems found in 
the basic dwelling types in Lilybank. What can be seen is that a straightforward 
general relationship between fuel costs and the level of consumption is not present. 
Two important determinants in the relationship are the efficiency of the heating 
appliances and the unit costs of the fuel being used. What emerges is that the most 
efficient heating appliances are not those necessarily incurring the lowest fuel costs. 

Figure 8.1: Energy Consumption vs Fuel Costs - Lilybank 
1,000 

Direct Electric Heating 

800 

Electric Storage Heating 

a 

30 40 50 60 70 80 90 
Space and Water Heating Energy Consumption (GJ/year) 

What cannot be determined simply from either the level of energy consumption or 
household expenditure on fuel is whether reasonable temperature standards are 
being achieved within a dwelling. A low fuel bill may represent a family living in a 
highly insulated dwelling with a very efficient heating system relying on a low cost 
fuel; alternatively, it may reflect a family that is 'freezing to death in the dark' 
because everything is turned off. Conversely, a high fuel bill may reflect either a 
household that is a profligate user of fuel or one that is living in a badly insulated 
dwelling and relying on expensive space and water heating appliances. 
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8. COST OF WARMTH 

One of the outputs from the NHER Evaluator program is an estimate of the annual 
mean internal room temperatures for the main living area and the rest of the house 
respectively. These internal room temperatures are calculated from the rate of heat 
loss from the dwelling, the incidental heat gains that reduce the heat input to 
achieve any given internal temperature, the extent and the use of the heating 
appliances, and the local climate (through the use of local degree-day totals). 

8.2 Cost of Warmth: Installed Heating in Lilybank 

In Figure 8.2, the annual mean internal temperatures estimated by the NHER 
Evaluator program are set out for all of the 24 basic dwelling types on the Lilybank 
estate with the gas-fired partial central heating system, the five dwelling types with 
the electric storage heater systems, and the six dwelling types with the direct acting 
electric systems . 

Figure 8.2: Cost of Warmth: Installed Heating - Lilybank 
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• 8. COST OF WARMTH 

4110 
For the households relying only on the installed heating, several points to emerge 

• from this assessment of internal temperatures are: 

• 
- that a reasonable temperature standard is not being achieved throughout the vast 
majority of dwellings. Under the NHER scheme, a dwelling is considered adequately 
heated if, given the use of the installed heating for the standard heating pattern, the 

• resultant estimated mean internal temperatures are above 14.5°C throughout the 
dwelling. Only one dwelling type (i.e. a mid floor, mid terrace, 2-bedroom flat 
heated with the gas partial central heating) would be considered to be adequately 

• heated under the NHER convention. For the rest of the dwellings assessed, the 
estimated mean internal temperature for the rooms other than the lounge are below 
14.5°C; 

• - that despite the similarity of much of the accommodation in Lilybank, a wide 
disparity exists in the costs associated with using the installed heating to achieve 

• any given temperature standard. For some combinations of heating and dwelling 
type, the space heating costs alone are more than the average Scottish household 
expenditure for all fuel consumption of £13.46 per week (i.e. £700 per year); 

• 

• 
- that higher levels of expenditure on space and water heating are no guarantee that 
a dwelling is achieving adequate temperatures. The highest fuel costs are 
associated with some of the lowest estimated temperatures. This situation occurs in 

• those dwellings with the larger number of exposed heat loss surfaces (i.e. the top 
floor, gable end flats) and combine poor insulation and very expensive forms of 

• 
heating (i.e. direct electric heating which is three times more expensive than gas for 
a useful unit of heat); 

• - that the installed heating and the standard heating pattern will ensure that one 

• 
room is maintained at reasonable temperature. However, keeping even one room 
warm in these dwellings can be expensive. 

• 8.3 Cost of Warmth: Adequate Heating in Lilybank 

• 
The estimated annual mean internal temperatures and associated fuel costs in 

• Figure 8.2 were re-calculated for each combination of dwelling type and heating so 
that each dwelling achieved an adequate temperature standard (i.e. a minimum 
mean internal temperature of 14.5°C throughout the dwelling). The adequate 
temperature standard was achieved by assuming a successive extension of portable 
direct electric heating to rooms without installed heating until the threshold 

• temperature was achieved. The recalculated house temperatures and fuel costs for 
to achieve an adequate standard of warmth are set out in Figure 8.3. 
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8. COST OF WARMTH 

Figure 8.3: Cost of Warmth: Adequate Heating - Lilybank 
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To achieve an adequate standard of warmth amongst the dwellings in Lilybank 
requires the use of supplementary heating, as already noted, in all but one dwelling 
type. The consequence of using additional heating to achieve an adequate warmth 
standard is not only to improve the resultant internal temperatures but also to 
increase the household fuel costs. The insulation and heating standards within 
these dwellings are such that the cost of heating the majority of them to an adequate 
temperature standard is greater than the average Scottish household expenditure of 
£13.46 per week (i.e. £700 per year) for all fuels. When the other fuel costs are 
included, the situation is exacerbated. 

In one particular dwelling, the insulation and heating characteristics are such that 
even with the extension of the supplementary heating throughout the dwelling, the 
standard heating pattern is insufficient to achieve an adequate temperature 
standard. To achieve an adequate temperature standard in this dwelling requires 
the household not only to increase the number of rooms heated, but to increase the 
number of hours the heating is used for as well. 
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• 8. COST OF WARMTH 

• 
8.4 Overview 

• The installed heating in the overwhelming majority of the dwellings in Lilybank is 
• insufficient to achieve adequate temperatures throughout the home without the use 

of supplementary heating. While this additional heating will result in improved 
temperature standards, it will also increase the cost of heating. However, relying 

• only the installed heating to keep one room warm is not necessarily a cheap option 
for the occupants. 
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9. MONITORING HOUSE TEMPERATURES AND FUEL CONSUMPTION IN LILYBANK  

9.1 Monitoring Programme 

Agreements were reached with four households on the Lilybank estate to participate 
in the monitoring of their fuel consumption and house temperatures during the 
1994/95 heating season. A brief description of the four dwellings and households 
included in the monitoring programme are set out in Table 9.1. More detailed 
information about the dwelling types and their heating and insulation characteristics 
are set out in Chapter 3 of this report. 

Table 9.1: Description of Lilybank Dwellings Monitored 

Flat  Location  Installed House Description Occupants 
Heating Type 

Top Floor 4 Adults 
Flat No. 1 London Road  Off-peak electric House Type B Mid terrace 0 Children 

3 bedrooms 
Ground floor 2 Adults 

Flat No. 2 Bimam Road  Gas partial 
central heating 

House Type C1 Mid terrace 
corner flat 

1 Children 

2 bedrooms 
Mid floor 2 Adults 

Flat No. 3 Glenisla Street Gas partial 
central heating 

House Type B Mid terrace 
3 bedrooms 

0 Children 

Mid floor 1 Adults 
Flat No. 4 Glenisla Street Gas partial 

central heating 
House Type A Mid terrace 

2 bedrooms 
0 Children 

Information was collected in each of the four dwellings on: 

• fuel consumption 
• room temperatures 

The room temperatures were recorded automatically using data loggers. The data 
loggers were set up to record the temperature from a black globe temperature probe 
every minute and to log the mean temperature every 30 minutes for each room in 
the dwelling. The monitoring equipment was installed in each of the four dwellings 
on 30th of September 1994 and removed on 1st of March 1995, thus the room 
temperatures were monitored continuously for five months, and for most of the 
1994/95 heating season. 

Initial meter readings were recorded when the temperature monitoring equipment 
was installed. Subsequently, the fuel consumption was monitored by Heatwise staff 
visiting each of the participating households on a weekly basis to record the 
readings from each fuel consumption meter in the respective dwellings. 
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Weekly Peak Electricity 
Consumption (kWh) 

Weekly Off Peak Electricity 
Consumption (kWh) 

Low High Average Low High Average 
Flat No. 1 98 189 140 38 207 125 

9. MONITORING HOUSE TEMPERATURES AND FUEL CONSUMPTION IN LILYBANK  

9.2 Monitored Fuel Consumption 

The fuel consumption for each of the four monitored flats, broken down by fuel, is 
presented in Figures 9.1 - 9.4 respectively. The mean weekly consumption figures 
for peak and off peak electricity consumption in Flat No. 1 and for gas and electricity 
consumption in the other three flats are set out in Table 9.2 (along with the lowest 
and highest recorded weekly figures). 

Table 9.2: Fuel Consumption In Monitored Flats (kWh per week) 

Within the gas heated flats, the weekly gas consumption figures show a much 
higher variability than do the electricity consumption figures, reflecting the use of the 
gas for space heating in these flats. However, in the electrically heated flat, the off 
peak consumption is on average lower than the peak consumption which indicates 
that the household may not be taking advantage of the potential benefits of off-peak 
tariffs and incurring higher than unnecessary fuel costs. 

The lowest overall fuel consumption was not recorded in the mid floor mid terrace 
two bedroom as may be expected (i.e. Flat No. 4), but in the larger three bedroom 
flat (i.e. Flat No. 3). The electrically heated dwelling (i.e. Flat No. 1) had a lower fuel 
consumption than two of the gas heated dwellings. 
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Low Low Average High High Average 
Flat No. 2 269 73 51 103 659 466 
Flat No. 3 23 130 75 29 300 
Flat No. 4 389 174 30 130 184 68 

149 

Weekly Electricity 
Consumption (kWh) Weekly Gas Consumption (kWh) 



MONITORING HOUSE TEMPERATURES AND FUEL CONSUMPTION IN LILYBANK 

Figure 9.1: Flat 1 Fuel Consumption 
October 1994 to March 1995 
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Figure 9.2: Flat 2 Fuel Consumption 
October 1994 to March 1995 
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9. MONITORING HOUSE TEMPERATURES AND FUEL CONSUMPTION IN LILYBANK  

Figure 9.3: Flat 3 Fuel Consumption 
October 1994 to March 1995 
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Figure 9.4: Flat 4 Fuel Consumption 
October 1994 to March 1995 
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Weekly Gas Cost (£) Weekly Electricity Cost (£) 
Low High Average Low High Average 
4.77 8.77 6.50 4.98 11.28 8.20 
2.61 10.85 7.00 1.24 5.54 3.10 
6.08 14.70 10.80 1.24 6.98 3.50 

Flat No. 2 
Flat No. 3 
Flat No. 4 

Low Low Average High High Average 
Weekly Peak Electricity Cost (£) Weekly Off Peak Electricity Cost (£) 

Flat No. 1 9.00 16.56 12.50 1.54 6.9 4.30 
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9. MONITORING HOUSE TEMPERATURES AND FUEL CONSUMPTION IN LILYBANK  

9.3 Cost of Monitored Fuel Consumption 

The fuel costs for the four monitored flats were calculated from the fuel consumption 
of each household. The mean weekly fuel costs for peak and off peak electricity 
consumption in Flat No. 1 and for gas and electricity consumption in the other three 
flats are summarised in Table 9.3 (along with the lowest and highest recorded 
weekly costs of consumption). These consumption costs include an element for the 
weekly standing charge and VAT at 8%. In figures 9.5 - 9.8 respectively, the weekly 
fuel costs are illustrated for each of these 4 flats for the whole of the monitoring 
period. 

For Flat No. 1, with its off-peak electric storage heating system, the fuel costs are 
broken down by both the off-peak and peak rate electricity consumption. The 
standing charge and the cost of VAT on fuel are identified separately. 

For the other three monitored flats with their gas partial central heating systems, the 
fuel costs are broken down by the cost of gas and electricity consumption. Again, 
the cost of the standing charges and the cost of VAT are identified separately (see 
Figures 9.6 - 9.8). 

Table 9.3: Cost of Fuel Consumption In Monitored Flats (£ per week) 

The dwelling with the lowest energy consumption (in kWh) (i.e. Flat No. 2) also has 
the lowest fuel costs of the four. However, the dwelling with second lowest energy 
consumption (i.e. Flat No. 1) has the highest fuel costs. The cost of electric heating 
has a higher unit cost per useful unit of heat than gas. However, this dwelling is not 
taking advantage of the benefit of its off peak tariffs: the cost of peak rate electricity 
consumption is three times greater than the cost of the off peak consumption on 
average. This situation indicates a high reliance on direct electric heating by the 
occupants rather than the use of the off peak electric storage heaters. All three gas 
heated flats have lower fuel costs than the electrically heated flat. Three of the four 
flats are incurring fuel costs greater than £13.46 per week, the average Scottish 
household expenditure on fuel. 
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Figure 9.7: Flat 3 Fuel Costs 
October 1994 to March 1995 
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9.4 Monitoring of Room Temperatures 

• Results from the temperature monitoring of the lounge and three other rooms of 

• 
each dwelling (i.e. the two bedrooms and the hall in the two-bedroom flats and all 
three bedrooms in the three-bedroom flats) are presented in Figures 9.9 - 9.12. The 
temperatures presented in these graphs are the mean weekly temperature for each 

• room. 

Generally, adequate temperatures were recorded in all rooms of the four flats 
between October 1994 and the middle of December 1994. After mid-December, the 

• mean weekly temperatures in the bedrooms and the hallways show signs of falling 
to levels that would be considered uncomfortable, if not cold. The mean weekly 

• lounge temperatures display a greater consistency throughout the whole of the 
monitoring period. The households are keeping at least one room warm. 

• When the room temperatures are examined in more detail (see Figures 9.13 - 9.16), 
three general trends emerge from the monitored households: 

• 

• • first, that the households are not only keeping one room warm, but are keeping it 
exceptionally warm. In three of the four dwellings monitored, the recorded lounge 

• temperatures were 25°C or higher for approximately 50% of the monitoring period 
(see Figures 9.13a - 9.16a). (Unlike the temperatures illustrated in Figures 9.9 -
9.12 which were the average weekly temperatures for the lounge, the lounge 

• 
temperature distribution profiles presented in Figures 9.13a - 9.16a include all of the 
half hourly temperatures recorded during the October 1994 to March 1995 period -
these are the temperatures from which the average weekly temperature was 

• calculated). 

• • second, and in contrast to the temperatures recorded in the lounge of the four 
dwellings, the temperatures recorded in the other rooms in each of the four 

• dwellings tend towards the opposite end of the comfort temperature spectrum (see 
Figures 9.13b - 9.16b). Again, in three of the four dwellings, temperatures of less 

• 
than 18°C were recorded for 50% or more of the monitoring period, and 
temperatures of less than 14°C were recorded for 20% or more of the monitoring 
period. 

• 
• • the one dwelling in which exceptionally high lounge temperatures did not comprise 

the majority of the monitoring period (i.e. Flat No. 3: see Figure 9.15a) was also the 
one flat in which the colder uncomfortable temperatures did not comprise the 

• majority of the monitoring period in the other rooms in the house (see Figure 9.15b). 

• 
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• 
In inadequately heated dwellings, do people keep one room at high temperatures so 

• 
that they will warm up quickly on return to the lounge if they have to leave the room 
to go to the toilet or elsewhere in the house? While such behaviour appears 

• 
understandable, it may not be particularly healthy for the occupants. Health 
monitoring research has indicated that living in dwellings in which there is a 
constant movement between very warm rooms and very cold rooms results in the 
occurrence of chronic high blood pressure (12). High blood pressure gives rise to 
higher risks of heart disease. 

• 
9.5 House Temperatures and Fuel Costs 

• In the previous sections, the fuel consumption, fuel costs, and room temperature 
results monitored in each of the four dwellings were presented separately. However, 

• they are not independent variables, but highly inter-related. In Figures 9.17 - 9.20, 
the average household temperatures and the average weekly local external air 

• 
temperature are superimposed on the total household cost of fuel consumption. The 
graphs also indicate the average external temperature, the average temperatures 
for the lounge and the rest of the house, and average fuel costs for each of the 
surveyed dwellings for the whole of the twenty-one week monitoring period. 

• When these separate items are presented together, the fall in household 
temperatures in mid-December (as noted above) becomes intelligible. At that point, 

• the external air temperature in the area begins to remain below 10°C, and continues 
to do so for the rest of the monitoring period. At the same time, the cost of fuel 

• 
consumption generally increases in all four dwellings. However, despite spending 
more money on fuel, the internal temperatures in the rooms other than the lounge 
still decline as they track the external air temperature; the average lounge 

• temperature does not show the same decline, indicating that the extra fuel costs are 
likely to be incurred in heating the lounge. 

• 
As the average weekly external air temperature falls below 5°C (from mid-January 
1995 to the end of the monitoring period at the beginning of March 1995), the 
average temperatures recorded in the rooms other than the lounge fall below the 

• 
adequate temperature threshold of 14.5°C in all four flats. 

• The dwelling that is incurring the lowest fuel consumption costs (i.e. Flat No. 3) also 
recorded the coldest average temperature standards (see Figure 9.19). 

• 

• 

• 
page 70 

• 

• 



30 

LOUNGE 25 - 

Figure 9.9: Flat 1 Room Temperatures 
October 1994 to March 1995 

Nov Dec  Jan'95 Ocr94 

30 

LOUNGE 

ROOM2 

ROOM3 

0 I   f  I  I  I  I  I 
Feb  Mar 

Month 

Figure 9.10: Flat 2 Room Temperatures 
October 1994 to March 1995 

0  r  r  r  i  I  I  r  I 
Oct94  Nov  Dec  Jan'95  Feb  Mar 

Month 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

9. MONITORING HOUSE TEMPERATURES AND FUEL CONSUMPTION IN LILYBANK  

page 71 



30 

25 - 
LOUNGE 

ROOM1 
ROOM2 

ROOM3 

I  I  r  i  I  ill 
Nov  Dec  Jar-e95  Feb  Mar 

Month 

5 

0  f  
Oct'94 

Mar 
0 -  1  1- 1  Tfl- TT  1f1IIII 

Oct 94  Nov  Dec  Jan'95  Feb 

Month 

ROOM3 

Figure 9.12: Flat 4 Room Temperatures 
October 1994 to March 1995 

30 

25 - LOUNGE 

ROOM2 

5- 

• 9. MONITORING HOUSE TEMPERATURES AND FUEL CONSUMPTION IN LILYBANK  • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
• 

Figure 9.11: Flat 3 Room Temperatures 
October 1994 to November 1995 

page 72 • 
• 



0 I  Fl  
1 3 5 7 9 11 13 15 17 19 21 23 25 26 29 

Temperature (° C) 

Figure 9.13b: Rest of house temperature frequency 
Hat No.1 

% of heating season 
30   

25 

20 

15 

10 

5 

Figure 9.13a: Lounge Temperature Frequency 
Flat No.1 

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 
Temperature (° C) 

% of heating season 
30 

25 

20 

15 

10 

5 

0 

• • • • • • • • • • • • • • • • • • • • • • • 

9. MONITORING HOUSE TEMPERATURES AND FUEL CONSUMPTION IN LILYBANK  

page 73 



Figure 9.14a: Lounge Temperature Frequency 
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Fuel Costs Figure 9.18: Flat 2 Temperatures and 
October 1994 to March 1995 
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Fuel Costs Figure 9.20: Flat 4 Temperatures and 
October 1994 to March 1995 
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e 
9.6 Overview 

• Although three of the four flats are incurring above average fuel costs for their fuel 
consumption, they are not necessarily achieving reasonable temperatures across 

• the whole house. While the lounge is kept warm, this is not necessarily the case in 
the other rooms in the house. As the external air temperature falls, so too does the 

O 
temperatures in these rooms. When the external air temperature falls below 5°C, the 
temperatures in these rooms fall below the adequate temperature threshold, despite 
the additional use of fuel and higher fuel costs (almost £20 per week or more in III some instances) in all four dwellings. In these dwellings, the use of heating is 
insufficient to maintain adequate temperatures throughout each dwelling. However, 

III  what they are using is costing them a greater than average cost on fuel: high fuel 
bills are not necessarily indicative of warm homes. 

• 
• 
• 
• 
III 
• 
411 
• 
Ill 
• 
• 
• 
• 
• 
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• 10. PROPOSED IMPROVEMENTS TO LILYBANK ESTATE AND THEIR IMPACT  

S 
10.1 Improvement Specification 

• The 186 tenemental flats on the Lilybank estate are part of a proposed capital 
refurbishment project. The proposals include the comprehensive improvement of 

• the heating and insulation characteristics of the dwellings. At the time of preparing 
this report in May - July 1995, the proposed improvements were out to tender, with 
the improvements scheduled to start on site in the late summer of 1995 (almost one 
year behind the original timetable). 

• 
The specification for the mprovement works include: 

• 
external walls: The filling of the 76mm cavity with blown mineral fibre insulation 

• and the cladding of the external wall with 60mm of polystyrene insulation board 
which is to be covered with approximately 10mm of polymer render. The result of 

• this wall insulation is to reduce significantly the rate of heat loss through the 
external walls: 

• 
• the 424mm concrete block-cavity-brick wall U-value will improve from 1.03 

• to 0.24 W/m2°C; 

• the 314mm concrete block-cavity-brick wall U-value will improve from 1.24 
• to 0.25 W/m2°C. 

All of these wall U-values exceed the minimum specification of 0.45 W/m2°C 
included in the thermal standards of the 1991 Scottish Building Regulations. The 

• U-value calculations are set out in Appendix 3. 

• close walls: The proposals at present do not include for any insulation to be added 
to the solid close wall. Thus, with their U-value of 1.87 (when the sheltering effect of 

• the close is taken into account, the close walls will still lose heat three times as fast 
as similar walls that comply with the 1991 Scottish Building Regulations. This is an 

• 
aspect of the proposed improvements that could be re-evaluated to achieve the 
standard of the 1991 Scottish Building Regulations. 

• loft insulation: The proposed improvement specification includes installing 150mm 

• 
of insulation in the loft space of the tenements. This standard complies with the 0.25 
W/m2°C minimum specification prescribed within the thermal standards of the 1991 
Scottish Building Regulations. 

• 

411  ground floor: No insulation improvements are proposed. 
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• 
glazing: The specification for the existing single glazed timber sash windows is for 

• them to be replaced with uPVC double glazed units. The proposed replacement 
frames have integral draughtproofing seals. 

• 
space and water heating: The specification for the heating is for the various gas 

• partial central heating systems, electric storage radiator systems, and the direct 
acting electric room heaters to be replaced with a group heating scheme. This 
scheme will be a whole house, wet radiator system fired by a gas condensing boiler 

• with twin plate heat exchangers located nearby. The group heating scheme will also 
supply all hot water to the estate by means of an instantaneous plate heat 

• 
exchanger. All the pipework will be insulated. 

• Although each dwelling will have a thermostat installed to allow the individual 
occupants some control over their house temperatures, the overall control of the 

• 
heating system will be managed centrally via the Glasgow City Council's computer 
based 'Satchwell' control system. The intention is that the internal room 

• temperatures will not be allowed to drop below a minimum threshold temperature, 
not only for the benefit of the occupants, but for the protection of the building fabric 
and the improvement investment as well. 

• 
The size of the group heating scheme will allow the City Council to enter into a 

• supply contract for the provision of the gas supply for the central boiler plant. This 
should allow the local inhabitants to benefit from additional savings on their fuel 

• costs because of the ability to negotiate lower fuel supply tariffs than are available 
to individual consumers. 

• lighting: The proposed specification for these flats does not include installing low 
energy light bulbs in the dwellings. 

• Overall, the heating and insulation refurbishment specifications are intended to 
result in a significant improvement in the energy-related performance of all 

• 
dwellings. 

• 

• 

• 

• 
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S 
10.2 Impact of the Heating and Insulation Improvements 

• The various indicators, including the annual fuel costs, the NHER score, and the 
BEPI were re-calculated to take account of proposed improvements to the insulation 

• and the heating characteristics of all of the dwellings. 

• The NHER Evaluator computer program at present does not allow specifically for a 
• group heating system within the heating options available. However, a convention 

has been established under the NHER scheme for modelling group heating 
schemes: 

411 
• "Where each dwelling includes living space, a kitchen, and a bathroom then 

each dwelling can be modelled by assuming that each has a boiler equivalent 
to the central boiler (i.e. matched in fuel, age, and type. Although larger 

41 

 

 centralised units will usually have slightly better conversion efficiencies this is 
offset by the increased distribution losses." (13). 

• 
As the Lilybank dwellings all have their own individual living rooms, kitchens and 

• 
bathrooms, the group heating scheme was modelled as if each dwelling had an 
individual gas condensing combi boiler with radiator system and an instantaneous 
hot water supply. Within the NHER Evaluator program, this boiler system is 

• assumed to have an average seasonal efficiency of 85%. 

• In recalculating the annual space heating and total fuel costs, only the 'standard 
heating pattern' was assessed. The proposed heating system to be installed is a 

• whole house heating system, and when assuming each dwelling is heated to the 
NHER 'standard heating pattern', the calculated mean internal temperatures for the 

• 
proposed improved dwellings complied with the adequate temperature standard of 
14.5°C throughout the home as set out under the NHER scheme. 

• The resultant NHER and BEPI scores and the estimated annual space heating and 

• 
total fuel costs for the heating and insulation improvement specifications for the 24 
basic house types are set out in Table 10.1. • • 

411 • 
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Table 10.1: NHER and BEPI Scores and Fuel Costs: Improved Dwelling 

HOUSE TYPE 

Improved Dwelling 

NHER  BEPI 

Whole House Heating 
Space Heating  Total Fuel 

Costs  Costs 
(£ per year)  (£ per year) 

GF/GE/2b 7.9 94 143 388 
MF/GE/2b 9A 116 82 323 
TF/GE/2b 9.1 115 99 342 
GF/MT/2b 8.3 97 122 367 
MF/MT/2b 9.6 112 75 319 
TF/MT/2b 9.2 111 92 336 
GF/GE/3b 7.9 100 150 452 
MF/GE/3b 9.3 123 81 386 
TF/GE/3b 8.9 119 102 407 
GF/MT/3b 8.1 97 243 445 
MF/MT/3b 9.5 119 74 379 
TF/MT/3b 9.1 116 95 400 
GF/GE/2b-c1 7.6 93 140 426 
MF/GE/2b-cl 9.2 116 78 363 
TF/GE/2b-c1 8.8 115 98 382 
GF/MT/2b-c1 7.7 87 138 424 
MF/MT/2b-c1 9.3 113 70 358 
TF/MT/2b-c1 9 112 88 373 
GF/GE/2b-c2 7.7 96 157 457 
MF/GE/2b-c2 9.2 119 87 389 
TF/GE/2b-c2 8.8 116 108 406 
GF/MT/2b-c2 7.8 92 152 451 
MF/MT/2b-c2 9.3 115 80 382 
TF/MT/2b-c2 9 113 101 399 

• • • • • • • • • • • • • • • • • • • • • 
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• 
10.3 Reducing Fuel Costs 

• The result of the proposed heating and insulation improvements for the Lilybank 

• 
estate is to reduce the estimated annual space heating costs to between £70 and 
£240. These fuel costs represent a reduction on the fuel costs in the unimproved 
dwellings by between £110 and £720 for the use of the various forms of partial 

• heating installed in the dwellings at present; by between £110 to £1,160 for 
adequate heating; and by between £260 and £1,160 for whole house heating, 

• These reduced totals represent a mean expenditure on heating of between £1.40 
and £4.60 per week. The re-calculated heating costs as a result of the proposed 
heating and insulation improvements are set out in Table 10.1. 

• 
The magnitude of the impact of the improvements is such that it will cost less to heat 

• each of the dwellings to reasonable temperatures throughout than it cost to heat the 
unimproved dwellings only to adequate temperature standards. 

• 
When a direct comparison of whole house heating costs is carried out, households 
in the improved dwelling with highest costs will find that these costs are lower than 
the best of the unimproved dwellings (see Figure 10.1) 

S 
When all of the other fuel costs in the home are taken into consideration, the 

• estimated total annual fuel costs for the improved dwellings range between £320 
and £450 per year which represent a weekly expenditure of between £6 and £8 per 

• 
week. The re-calculated total fuel costs as a result of the proposed heating and 
insulation improvements are set out in Table 10.1 The estimated total fuel costs for 
all of the improved dwellings are below the average Scottish household expenditure 

• on all fuels of £13.46 per week. 

• Again, households will find that the fuel costs in the improved dwelling with the 
highest total fuel costs are still lower than the unimproved dwelling with the lowest 

• costs (see Figure 10.2). 

• Compared with the estimate of the actual fuel expenditure within these dwellings 
before the improvements (see Table 5.1), the estimated fuel costs for after the 

• improvements are between 56% and 68% less for the specific households 
assessed. The estimated fuel costs for the improved dwellings, when compared with 

• 
the stated actual expenditure of the Lilybank households surveyed indicate that all 
of the households will be better off financially, as well as benefit from higher 
temperatures throughout their homes. 

• 

S 

110  
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Figure 10.1: Annual Space Heating Costs: Before and After Improvements 
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Figure 10.2: Annual Fuel Costs: Before and After Improvements 
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• 
10.4 Increasing the National Home Energy Rating Scores 

• The NHER score is derived from the total fuel costs per square metre of total floor 

• 
area of the dwelling. The proposed heating improvements will reduce the cost of a 
useful unit of heat by switching from the gas partial central heating schemes and 
various forms of electric heating to the condensing gas boiler group heating 

• scheme. Additionally, the heat that is used will be retained longer within the 
dwellings as a result of the improved insulation. As seen above, the impact of these 
improvements will be to reduce the heating costs, and thus the total fuel costs. The 

• total fuel costs will be further reduced by lower costs for hot water. 

• The resultant NHER scores as a result of the proposed heating and insulation 
improvements are set out in Table 10.1. All of the NHER scores associated with the 
improved dwellings range between '7.9' and '9.6' on the NHER scale. These NHER 
scores can be compared with those for the unimproved dwellings which ranged 

• 
between 0.4 and 6.0. The impact of the heating and insulation improvements are 
such that the distribution of the NHER scores for these dwellings before and after 

• 
the improvements do not overlap (see Figure 10.3). 

• All of the improved dwellings that score below '8' on the NHER scale are ground 
floor flats. Compared with the upper floor flats, the insulation standards for these 
dwellings are slightly lower as no floor insulation is included in the improvement 

• specification. 

• All of the NHER scores related to the proposed improvements of the Lilybank 
dwellings are higher than those expected for dwellings that only meet the thermal 

• standards of the 1991 Scottish Building Regulations. 

• Even higher NHER scores (and lower fuel costs) would be realised if low energy 
lighting, wall insulation on the stairwell wall, and floor insulation are included in the 

• improvement specification. 

• 

• 

• 

• 

• 
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Figure 10.3: NHER Profile: Before and After Improvements 
(By Dwelling Type) 
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Figure 10.4: NHER Profile: Before and After Improvements 
(By Main Heating) 
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• 10. PROPOSED IMPROVEMENTS TO LILYBANK ESTATE AND THEIR IMPACT  

• 
10.5 Improved Building Energy Performance Index Scores 

• The BEPI is not effected by the heating system that is installed as it relates only to 
the heat loss characteristics of a dwelling when compared with the thermal 

• standards of the 1991 Scottish Building regulations. The BEPI scores for the 
proposed improvements to the dwellings in Lilybank range between 87 and 123 

• (see Table 10.1) which represent an improvement on the BEPI scores of the 
unimproved dwellings. 

• 
The BEPI scores for the unimproved dwellings which ranged between 40 and 74. 

• 
When the distribution of the BEPI scores for the dwellings both before and after the 
proposed insulation improvements are compared, they do not overlap (see Figure 
10.5). 

• The resultant BEPI scores for the majority of the improved dwellings are higher than 
the BEPI standard of '100' that is required to be met if a new dwelling is to comply 
with the thermal standards of the 1991 Scottish Building Regulations. Those 

• dwellings that score lower than '100' on the BEPI score are all ground floor flats. 
Their performance is affected by the lack of floor insulation. The BEPI scores of the 

• all of the flats would be further improved if the close walls were insulated. 

ID 
10.6 Overview 

• The result of the proposed heating and insulation improvements on the dwellings of 
Lilybank have a significant impact on reducing both space heating and total fuel 

• costs, and on improving the NHER and BEPI performance indicators. The occupants 
will be able to heat their homes to reasonable standards throughout for less than it 

• 
costs to heat the unimproved dwellings only to adequate temperature standards. 

• The impact of the improvements is such that, generally, the improved dwellings will 
attain standards that surpass those expected for new dwellings. For the large 

• 
majority of the dwellings, the impact of the improvements is such that they also 
surpass the 1995 heating and insulation standards contained within the 1995 
English Building Regulations (which are likely to be very similar to the forthcoming 

• thermal standards within the revised Scottish Building Regulations). 

. 

• 

. 
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• 
11. CONCLUSIONS 

• 

• To complement the proposed physical improvement of 186 properties in Lilybank, a 
research programme funded by the Energy Action Grants Agency Charitable Trust, 

• was established to collect information on the use of fuel and the associated costs to 
evaluate the impact of the proposed improvements. The research programme 
combined subjective, theoretical and empirical data collection methods to evaluate 

• the existing conditions prior to the improvements and the potential benefits. 

i This report presents the results of the monitoring programme that was carried out 
. between May 1994 and March 1995. These results include the views of the local 

households about their satisfaction with fuel use, fuel expenditure, affordability, and 
household warmth. These personal views were complemented with information on 

• the space heating and total annual fuel costs, and an assessment of both the 
National Home Energy Rating (NHER) and the Building Energy Performance Index 

• (BEPI) scores of the local housing stock. An assessment of household temperatures 
was carried out from both a theoretical perspective by using an energy audit 

• computer model and through the monitoring of actual temperatures recorded within 
four Lilybank dwellings. Finally, the proposed heating and insulation improvements 

• were evaluated in terms of the impact on fuel costs, and the NHER and BEPI 
scores. 

• 
A questionnaire survey of the individual householders on the Lilybank estate was 

• used to collect information on household satisfaction with the present levels of 
warmth, comfort, and fuel expenditure, the incidence of fuel-related problems such 

• as condensation and mould growth, fuel debt, and ill-health, and their priorities and 
concerns about the proposed improvement, 

410 
An energy audit of the Lilybank dwellings was used to determine the levels of fuel 

• consumption and fuel expenditure for the present levels of insulation and the use of 
heating (both installed and supplementary heating) within the dwellings, for 

. achieving various temperature and comfort standards, and for various heating and 
insulation improvement specifications. 

• 
Detailed monitoring of four households was carried out between October 1994 and 

• March 1995 to record room temperatures and levels of fuel consumption prior to the 
improvements. 

• 

S 
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• 
11. CONCLUSIONS  

• 
The results from all three data collection approaches reinforce each other. The poor 

• insulation and the partial heating give rise to inadequately heated dwellings, above 
average fuel costs. 

• 
• Fuel poverty is not simply the result of a singular factor. Similarly, the implications of 

living in cold and expensive to heat homes are not confined solely to financial 
problems. The Lilybank residents are paying for their cold and expensive to heat 

• homes through poor living standards, poor health, and deprivation: their homes are 
damp and mouldy; and there are problems with ill-health within these homes. To 

• afford the fuel bills they do receive, Lilybank households are cutting back on fuel 
use or other essentials to enable them. Even then, this behaviour is not necessarily 

• 
enough as a significant minority of households have outstanding arrears with the 
fuel utilities. 

• 
Given the nature of the fuel-related problems being experienced, the high levels of 

• dissatisfaction amongst the Lilybank residents with the levels of expenditure on fuel 
and the levels of warmth within their homes are understandable. It is also 

• understandable that affordable warmth and the eradication of condensation and 
mould growth are high on the local population's list of priorities for improvement. 

• 
What emerges from the assessment of various improvement specifications, is that 

• these dwellings do not have to be cold or expensive to heat. How different 
conditions can be will be determined by the extent of the heating and insulation 

• improvements. 

• In assessing the impact of insulation and heating improvements for the Lilybank 
properties, what emerges is that if significant changes are to occur in reducing fuel 

i•  bills and raising temperature standards to reasonable levels then the improvements 
have to go beyond the basic insulation levels of the Home Energy Efficiency 

• Scheme (HEES). Although the basic insulation improvements have an impact, with 
the exception of the top floor flats, the impact is not very large. The HEES scheme 

• does nothing about the inadequate and expensive to use heating installed in these 
dwellings. 

• 
The more comprehensive heating and insulation proposals included in the tender 
documents for the Lilybank estate go much further than HEES by addressing the 
heat loss through the external walls and windows, as well as providing the heating 

• systems. The result is a significant impact on fuel costs and temperature standards. 
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• 
11. CONCLUSIONS 

111 
The reductions in fuel costs are in the range of 60% of the existing level of costs for 
the installed heating. Temperature standards would improve significantly so that 
reasonable temperatures are being achieved across the whole house for these 

• 
lower fuel costs. Yet, the fuel costs could be reduced further by including floor 
insulation, the insulation of the stairwell wall, and low energy lighting in the 

• 
proposed improvement specifications. 

111/  It is possible for low income households to live in warm, dry and affordable to heat 
dwellings. However, to achieve this objective requires significant improvements in 

• the heating and insulation characteristics of the housing stock. 

1111 

• 
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LILYBANK SOCIAL SURVEY 
ADDRESS:  Ref Number 

1.  How long have you lived in Lilybank ? Years   
Months   

2.  What are the things you like most about the area ? 

3.  What are the things you dislike most about the area ? 

4.  How long have you lived in the flat ? Years   
Months   

5.  How many people live in the flat ? 
Adults   
Children   
O. A. P   

6.  What is the economic status of the household ? Employed   
Benefits   

7.  What are the things you like most about the flat ? 

8.  What are the things you dislike most about the flat ? 

9.  Would you describe your flat as difficult to heat ? Yes  ❑ 
No  ❑ 



• 
• 

10.  If 'yes', why do you think it is difficult to heat ? ie draughts, etc. 

• • 
11.  Would you describe your house as a warm house during Winter ? Yes ❑ 

No ❑ • • 12.  Do you heat all of the flat during Winter ? Yes ❑ 
No ❑ • 

• • • • 

13.  In Winter how comfortable would you describe the temperatures achieved in each 
room of the house ? 

very uncomfortable very comfortable 

Lounge 
Kitchen 
Bathroom 
Hallway 
Bedroom 1 

Bedroom 2 
Bedroom 3 

• 

• • • • • • • • 

14.  a) Which rooms have installed heating ? i.e. Gas Central Heating ( G.C.H.) , Gas 
Fixed ( G. F.) , Electric Fixed ( E.F. ). 

b) In which rooms do you use other forms of heating ? i.e. Calor Gas Portable 
( C.G.P.) , Electric Portable (E.P.) , Paraffin Portable Heater (P.P.H.) . 

installed other type none 

Lounge 
Kitchen 
Bathroom 
Hallway 
Bedroom 1 
Bedroom 2 
Bedroom 3 • • 



• 

15. Do you use any rooms in the house less in the Winter than in the Summer because 
the rooms temperatures make them uncomfortable ?  Yes ❑ 

No ❑ 

16. Can you describe how much you use each of the rooms in Summer and Winter? 
i.e. never (N) , rarely (R) , sometimes (S) , often (0) , always (A) 

Summer Winter Reason ? 
Lounge 
Kitchen 
Bathroom 
Hallway 
Bedroom 1 
Bedroom 2 
Bedroom 3 

17.  Would you describe your flat as expensive to heat ? Yes ❑ 

No ❑ 

18.  If so , why do you think it is expensive to heat ? 

19.  Have you done anything to rectify this ? 

20.  How much would you say that you pay on average for fuel each week ? 

21.  Do you have difficulty paying your heating costs ? Yes ❑ 

No ❑ 

22.  Do you ever go without essentials to pay for fuel costs ? Yes ❑ 

No ❑ 

How often ?   

23.  Do you ever turn off the heating because you have difficulties paying your 
fuel bills ?  Yes  ❑ 

No ❑ 

• 

• • • • • • • • • • • • • • 
• 
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• 
• • 

• 

S 
411  24.  a) Do you have any outstanding fuel debts ? 

• b) Approximately how much ? 

• 

 25.  a) Are you currently on Fuel Direct ? 

• b) if so, how much per week ? 

Yes ❑ 

No ❑ 

Yes ❑ 

No ❑ 

• 26.  a) Do you have a Powercard Register ?  Yes ❑ 
No ❑ •  

b) if so , why do you have one ? • 
c) Do you know how many cards you use each week during Winter ? 

27.  Would you say that dampness or condensation is a problem in your home at any 
time of the year ?  Yes ❑ 

No ❑ 

• 28.  If you answered yes to the last question 
- which rooms are affected ? 

• - what is the frequency ? i.e. all the time , most of the year , Winter only. 
-what effect has dampness had ? i.e. running walls , mould , etc. 

dampness/condensation frequency effect 

Lounge 
Kitchen 
Bathroom 
Hallway 
Bedroom 1 
Bedroom 2 
Bedroom 3 

29.  a) Is Mould Growth present in the house at the time of the survey ? 
Yes ❑ 
No ❑ • 

• • • 

• 



New Windows 
New Bathroom 
New Kitchen 
New Heating System 
Close Entry System 
Improved Bin Stores 

❑ Improved Security 
❑ Improved Insulation 
❑ Redecoration of Common Areas 
❑ Communal Satellite 
❑ Improved Front Gardens 
❑ Others 

• 
• • 
• • • • • • • • • • • • • • • • • • 

b) Which rooms ? 

30. a) Does anyone in the flat have health problems which you associate with the 
dampness / condensation in the house ?  Yes  ❑ 

No ❑ 

b) How acute / chronic is the problem ? 

31. How satisfied are you with the following aspects of your house ? 
i.e. very satisfied (V.S.) , satisfied (S.) ,very unsatisfied (V.U.) 

Heating System 
Warmth - Winter 
Warmth - Summer 
Fuel Costs 

 

 

 

 

 

32. What improvements do you think should be carried out to the house and area ? 
Pick six. 



APPENDIX 2: Calculated U-values:  

• 2a: 424mm uninsulated Block-Cavity-Brick external wall. 

• 2b: 314mm uninsulated Block-Cavity-Half brick external wall. 

• 2c: 142mm uninsulated solid close wall. 

2d: 494mm insulated Block-Cavity-Brick external wall. 

• 2e: 384mm insulated Block-Cavity-Half brick external wall. 



• 

• • • • • • • • • • 

111 

411 

• 

411 
411  U-value of this construction is 1.03 W/Sq.m K 

411 

• 

Number material percentage W/mK Km 2/W MM MN.s/g 

1 
external resistance 
block 1400kg/m2 0.510 

0.06 
0.20 110 4.7 

mortar 1:3 5.0 1.120 
2 cavity 0.170 0.17 76 0.4 
3 brick inner leaf 0.620 0.34 220 9.5 

mortar 1:3 5.0 1.120 
4 light plaster 0.220 0.08 18 1.8 

internal resistance 0.12 

Totals (using proportional method): 0.97 424mm 16.4 

NHER EVALUATOR  RESULTS 

2a: 424mm uninsulated Block-Cavity-Brick external wall. 
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2b: 314mm uninsulated Block-Cavity-Half brick external wall. 

NHER EVALUATOR  RESULTS 

U-value of this construction is 1.24 W/Sq.m K 

Number material percentage W/mK Km2/W mm MN.s/g 

external resistance 0.06 
1 block 1400kg/m2 0.510 0.20 110 4.7 

mortar 1:3 5.0 1.120 
2 cavity 0.170 0.17 76 0.4 
3 brick inner leaf 0.620 0.17 110 4.7 

mortar 1:3 5.0 1.120 
4 light plaster 0.220 0.08 18 1.8 

internal resistance 0.12 

Totals (using proportional method): 0.81 314mm 11.7 



2c: 142mm uninsulated solid close wall. 

NHER EVALUATOR  RESULTS 

U-value of this construction is 2.17 W/Sq.m K 

Number  material  percentage W/mK Km2/W  mm  MN.s/g 

external resistance  0.06 
1  render  0.530  0.03  14  1.4 
2  brick inner leaf  0.620  0.17  110  4.7 

mortar 1:3  5.0  1.120 
3  light plaster  0.220  0.08  18  1.8 

internal resistance  0.12 

Totals (using proportional method):  0.46  142mm  7.9 



2d: 494mm insulated Block-Cavity-Brick external wall. 

NHER EVALUATOR  RESULTS 

U-value of this construction is 0.24 W/Sq.m K 

Number material percentage W/mK Km 2/W Min MN.s/g 

external resistance 0.06 
1 render 0.530 0.02 10 1.0 
2 EPS polystyrene 0.040 1.50 60 27.0 
3 block 1400kg/m2 0.510 0.20 110 4.7 

mortar 1:3 5.0 1.120 
4 blown fibre 0.040 1.90 76 0.4 
5 brick inner leaf 0.620 0.34 220 9.5 

mortar 1:3 5.0 1.120 
6 light plaster 0.220 0.08 18 1.8 

internal resistance 0.12 

Totals (using proportional method): 4.24 494mm 44.4 



2e: 384mm insulated Block-Cavity-Half brick external wall. 

• 
ti • 

NHER EVALUATOR  RESULTS 

U-value of this construction is 0.25 W/Sq.m K 

Number  material  percentage W/mK Km2/W  mm  MN.s/g • external resistance 
1  render 
2  EPS polystyrene 
3  brick inner leaf 

mortar 1:3 
4  blown fibre 
5  brick inner leaf 

mortar 1:3 
6  light plaster 

internal resistance 

Totals (using proportional 

0.06 
0.530 0.02 10 1.0 
0.040 1.50 60 27.0 
0.620 0.17 110 4.7 

5.0 1.120 
0.040 1.90 76 0.4 
0.620 0.17 110 4.7 

5.0 1.120 
0.220 0.08 18 1.8 

0.12 

method): 4.03 384mm 39.7 

• • • • • • • • • • 
• 



11/ 

• 
APPENDIX 3: Assumption used in Fuel Costs Calculations 

•  Fuel prices: 

• Gas:  1.64p per kWt 
£35.60 annual standing charge 

• Electricity: 

Standard  7.13p per kWh 
£40.60 annual standing charge 

• White meter (on peak)  7.70p per kWh 
White meter (off peak)  2.93p per kWh 

• 

• Heating pattern 

Standard Heating Pattern  9 hours per day in two periods 
• (2 hours in the morning; 7 hours in evening), 

16 hours per day in 1 period at weekends 

• Standard Demand Temperature: Lounge - 21°C 
Rest of the house - 18°C 

111 Site factors:  Average exposure 
West of Scotland degree-day region 

• Approx. 20m above sea level 


