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1995 to 2011

Elizabeth Fry is a four-
storey rectangular building 
with a gross internal area 
of 3,250 sq m and treated 
floor area (TFA) 3,130 sq 
m. Its principal elevations 
face almost north, on to 
the main distributor road, 
Chancellor’s Drive; and 
south, on to a courtyard. 

In the 1990s it had lecture 
rooms on the lower ground 
floor, and seminar rooms 
and offices on the upper 
ground floor. 

On the first and second 
floors were one-, two- and 
four-person teaching and 
administrative offices at the 
west end, seminar rooms 
and common rooms at the 
east end, and a catering 
kitchen.

It was the second building 
in the UK to use the Swedish 
Termodeck system of 
mechanically ventilated hollow 
core concrete floor and roof 
slabs with exposed soffits. 

It was very well insulated: 
block walls with 200 mm 
mineral fibre cavity fill; triple-
glazed (2+1) aluminium-clad 
timber windows with blinds 
between the inner and outer 
panes; a roof with 300 mm 
of insulation and a profiled 
metal sheet covering; and an 
insulated floor. 

The U-values of all these 
elements remain better than 
the limiting requirements in 
the 2010 edition of Approved 
Document L2A. 

Thermal inertia was further 
enhanced by blockwork internal 

and external walls and good 
airtightness. With a design 
heat loss of only 15 W/sq m, 
two 24 kW domestic wall-hung 
condensing boilers could 
provide all the heat required, 
with a third in reserve. 

Heating and cooling is 
entirely through the air. 
The four air-handling units 
incorporate heat recovery: the 
two AHUs serving the lecture 
rooms having conventional 
cross-flow systems; and the 
offices and seminar rooms the 
more efficient (nominally 85%) 
flow-reversing regenerators. 

Following initial monitoring, 
six small (200W) electric 
heaters were added in six 
rooms to counter additional 
heat loss through overhangs 
and exposed corners.

Building features Elizabeth Fry in the 1990s

Roderic Bunn
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Energy use

kg/m2 Treated Floor Area at UK CO2 factors of 0.184 for gas and 0.525 for elecricity)

 = air conditioned,  = advanced natural ventilation,  = mixed mode,  = naturally ventilated

The diagram shows the estimated breakdown of energy use in 1997, 2005 
(when the catering kitchen was in full operation) and 2010, in relation to 
office benchmarks from the Carbon Trust’s Energy Consumption Guide 
19 (marked with chevrons) and to other university buildings reviewed 
in PROBE and related studies. The graphs are expressed as annual CO2 
emissions at Defra 2011 UK factors. The data are sorted by CO2 emissions 
for heating, hot water, cooling, ventilation and lighting.

At all three dates, Elizabeth Fry still maintains its place towards the 
low-carbon end of the range. The biggest changes between 1997 and 2010 
are in heating and hot water, largely due to the change to 24/7 hot water 

and the appearance of some additional electric heaters. Lighting and office 
equipment energy use have also gone up owing to increased occupancy 
and equipment levels.

In relation to other buildings and benchmarks, energy use for heating 
and hot water is still good, while lighting has deteriorated owing to the low 
efficiency of the original pelmet system and greater hours of use now. CO2 
emissions from fans, pumps and controls (mostly fans) are reasonable 
in relation to the other mixed-mode buildings and to air-conditioned 
benchmarks, but nevertheless of a similar magnitude to those from heating 
and hot water.

ECON 19 Type 2 Good Practice Office NV >>

APU Queens Building 1995 ANV

UEA Elizabeth Fry Building MM 1997

UEA E Fry Building with kitchen MM 2005

UEA Elizabeth Fry Building MM 2010

Visby Library Sweden 2002-04 MM

Portland Building Portsmouth 1998 ANV+

de Montfort Queens Building 1996 ANV

de Montfort Queens Building 2004 ANV

ECON 19 Type 3 Good Practice Office AC >>

Orchard LRC Birmingham 2001 ANV

Gloucester LRC 2004 MM

ECON 19 Type 3 Typical Office AC >>
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 Heating + hot water gas (normalised)
 Heating and hot water – electricity
 Refrigeration and heat rejection
 Fans, pumps and controls
 Lighting
 Office equipment
 Catering and vending
 Other electricity
 PV contribution (deduct)
 Gas for catering
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Envelope pressure tests have 
been carried out three times 
by building services research 
body BSRIA:
 In December 1994, before 
the building was handed 
over. The result was 0.97 
air changes per hour at 50 
Pascals pressure, equivalent 
to an air leakage index of 
4.2 m/h (cu m per hour per 
sq m of exposed envelope 
area) and an air permeability 
of about 3 m/h, 30% of the 
current limiting requirement 
in Part L.
 In February 1998, as part of 
the PROBE survey, giving an 
air leakage index of 6.5 m/h, 
equivalent to a permeability 
of 4.7 m/h. With the front 

doors sealed, the air leakage 
index fell to 6.2 m/h.
 The test in September 2011 
gave the surprising result of 
a 5.3 m/h air leakage index 
(air permeability 3.8 m/h), 
better than in 1998. The 
main reason is thought to be 
the removal of the catering 
kitchen and its ventilation 
plant. BSRIA also thinks 
the lecture room ventilation 
plants may not have been 
sealed off as well in 1998.

Smoke tests in 2011 confirmed 
similar leakage routes to earlier 
tests, including the entrance 
doors, particularly the main 
revolving door which needed 
new seals; the perimeters of 
the rooflights over the main 

and escape stairs; and through 
the windows themselves, 
though their seals remain in 
good condition. 

A new leakage route had 
also appeared under the cills 
of the windows, where the 
compressible foam plastic 
seals had begun to deteriorate 
and fall out. The mastic seals 
around the window and door 
frames were also cracking, but 
little air leakage was detected 
here.

Air leakage Pressure tests reveal change

The diagrams above show average responses by staff to 12 key questions 
in the BUS surveys in 1998 (on the left) and 2011 (on the right), just before 
the recent changes. For comparability, the 2011 survey excludes occupants 
in the converted kitchen and dining area. The satisfaction scales run from 
1 (poor, on the left) to 7 (good), apart from the final question – the effect of 
environment in the building on perceived productivity – which goes from 
–20% to +20%. Green squares show where average scores are significantly 
better than benchmark values at the 95% confidence level. Orange circles 
indicate averages that are similar. For most occupant satisfaction variables, 
The Elizabeth Fry Building remains significantly above average. There are no 
red triangles, which would indicate scores significantly worse than average. 
The question about image (to visitors) was not asked in 1998.

The score for overall comfort in 2011 is at the 79th percentile of the 
reference data set, while in 1998 it was at the very top. Two things have 
happened since then: perceived conditions in the building are not quite 

as good (e.g. the overall comfort score has fallen from 5.41 to 5.20), whilst 
buildings with better comfort levels have subsequently been surveyed. The 
1998 result for Elizabeth Fry now falls at the 90th percentile of the 2011 
reference dataset. 

The main influence on comfort is likely to be the higher occupation 
density. The variable most affected is summertime temperature, where 
the average score has fallen from what was a very good 5.30 (the most 
comfortable in the 1998 dataset) to 4.24. The effect is exacerbated by a loss 
of perceived control in the open plan areas. Perceived air quality in summer 
has also fallen, but remains significantly above average. The average score 
for noise has dropped from 5.05 to 4.24, and is now indistinguishable from 
the average. The main causes are probably the creation of open plan offices 
and the growth in traffic on Chancellor’s Drive – particularly regular buses, 
which did not go past the building in 1998. Some people also mentioned 
noise from the ventilation plant.
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Occupant satisfaction

Conclusions
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on the previous page

KEY SUMMER MODE

 Structure cooled by air

 Return air

 Energy storage in fabric

 Night-time air intake
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