Tampereen teknillinen yliopisto. Julkaisu 1480
Tampere University of Technology. Publication 1480

Kimmo Hilliaho
Energy Saving Potential and Interior Temperatures of Glazed Spaces
Evaluation through Measurements and Simulations

ERRATA August 14" 2017

Location Says Should be
Abstract ... glazing systems are constructed of 5 to 6 frameless single | ... glazing systems are constructed of 4 to 6 frameless single
Top glass panes ... glass panes ...

Acknowledgements
Page 1, Middle

... deserves special mention for his carefully designed and
controlled master’s thesis. The monitoring results from his
study ...

... deserves special mention for his careful design and
control during my master’s thesis. The monitoring results
from this study ...

Acknowledgements
Page 2, Middle

... Mika Vuolle and Bengt Hellstrom at Equa simulation
Finland Oy ...

... Mika Vuolle at Equa simulation Finland Oy and Bengt
Hellstrém at Equa simulation AB ...

Terminology
Page 2, Bottom

... The temperature of an opaque or glazed surface
measured by unshielded thermocouples ...

... The temperature of an opaque or glazed surface
measured by shielded or unshielded thermocouples ...

List of original

publications ... Energy saving potentila of glazed space: Sensitivity ... Energy saving potentila of glazed space: Sensitivity
Middle analysis, Energy Build. 60 (2015) ... analysis, Energy Build. 99 (2015) ...
Page 21 _ drawbacks with this method. drav‘{backs with properties of older concrete element
Bottom balconies.
Page 25 ... which would maximize the heating-energy savings for the | ... which would help to optimize the heating-energy savings
Bottom building. for the building.
Page 25 ... has been pointed out in many previous studies [20]. . . .
Bottom ... has been pointed out in previous study [20].
Page 26 . . .
... with a high thermal mass (Figure 5).
Top & (Fig ) ... with a high thermal mass (like Figure 5).
Page 27 ... previous DSF solutions in Finland and Sweden do not ... previous DSF solutions in Finland and Sweden do not
Middle seem to have been particularly well optimized. seem to be particularly well optimized.
Page 28 ... and 3) passive air exhaust passively through two ... and 3) passive air exhaust to the outside through two
Top windows. The temperature set-point.can be adjusted ... windows. The temperature set-point can be adjusted ...
Page 30
age Window model: The G-value (solar heat gain coefficient) ... . . =
Bottom Window model: The g-value (solar heat gain coefficient) ...
Page 33 Furthermore, to monitor the heat losses from the building’s | Furthermore, to evaluate the heat losses from the building's
Bottom envelope structures ... envelope structures ...
Page 38 In the Malmo case study described in Article V, ... . . . .
Bottom In the Malmo case study described in Article V, ...
Page 43 ... there is not as yet any such formal and universally ... there is not yet any such formal and universally
Top recognized process ... recognized process ...
n
50Xt~ X
- meas,i mo del ,i
MBE (%) = == ®)
" (X
Zi:l( meas, i )
RMSE =" (X X ?
= Zi:l( meas,i model,i)
Pages 46-48
Equations 6-11 n 2
(uncorrectly shown Zi:l (X meas,i X mo del,i )
in the printed version )]
f the thesi MRSE n
of the thesis) CV (RMSE)(%) = =
meas X meas
n n n
n X X o= ( E X , l E X ons i )
i model,i meas,i i model,i i meas, i
R — i=1 i=1 i=1 (8)

VP X ) = (7, X f {0l

2 n 2
)
1 7Y meas,i ji=1 7 meas,i




CX X

1 meas, i mo del.,i
MPE(%) == ©)
n X meas, i
1o Xmeasi _Xmodeli|
MAPE(%)==>"" (10)
n ‘ X meas, i ‘
E_-—-E_.
S| (%) — _—max min 1)
Emax
Page 49 . . . .
- ... diorential-algebraic equation (DAE) solver ...
Middle & g (DAE) ... differential-algebraic equation (DAE) solver ...
Page 50 - the new generation simulation tools presen.ted i“ ... the new generation simulation tools are presented in
Bottom reference [131]. The goal of the Annex 60 project is to reference [131]. The goal of the Annex 60 project have been
develop ... set to develop ...
Page 52 ... by multiplying the shading effect with the window's basic | ... by multiplying the shading effect with the window's basic
Bottom g-value. [138, 86] This is ... g-value. [138, 86]. This is ...
From those models, the detailed window model provides From those two window models, the detailed window
Page 53 better simulation performance in cases where there is model provides better simulation performance in cases
Top detailed knowledge of the window parameters requiring where there is detailed knowledge of the window
access to an extensive window database [136]. parameters (require access to an extensive window
database) [136].
Page 53 Once it has been reached inside the zone, the diffuse solar Once radiation has been reached inside the zone, the
Middle radiation ... diffuse solar radiation ...
Page 54 . .
N ... are used to calculate on-linear convective transfer. . .
Middle ... are used to calculate on linear convective transfer.
Page 54 ... from the reflection of direct light (which is not reflected ... from the reflection of direct solar radiation (which is not
Middle back out) by dividing it ... reflected back out) by dividing it ...
Page 58 ... the CIBSE accreditation test for the building-energy ... the CIBSE accreditation test for the building energy
Top simulation tools [164]. simulation tools [164].
Page 58 . . . .
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However, no single factor impairing a glazed b.alconyfs However, no single factor fully impair a glazed balcony’s
Page 156 energy efficiency. For example, good the.rmal |nsu|z?1t|on energy saving effect. For example, good thermal insulation
Bottom completely ca.ncelled out the energy-saving potential of the do not completely cancel out the energy-saving potential of
glazed balconies. the glazed balconies.
Their corrugated she('et metal balu§ters were rattI.ed bythe | rpejr corrugated sheet metal balusters were rattled by the
Page 157 wmd,.and the balconl.es were hot in summer, which wind, and were hot in sunny summer days, which
Middle F)cca5|onally caused .S|gn|f|cant|y high indoor temperatures occasionally caused significantly high indoor temperatures
in the glazed balconies. in the glazed balconies.
Page 157 ... a glazed balcony was 3593.2 kWh, and for the unglazed .. a glazed balcony was 3593.2 kWh, and for the unglazed
Bottom one it was 4135.9 kWh.. one it was 4135.9 kWh.
Page 159 ... the sum of the window, door and wall, whose ... the sum of the window, door and wall, whose
5’0 significances are 34 %, 25 % and 6 % respectively, making a | significances are 34 %, 25 % and 6 % respectively, making a
P total of 85 %. total of 65 %.
Page 165
Top AIR TEMTERATURE AND OUTFLOW AIR TEMPERATURE AND OUTFLOW
Page 166 ... airing the balcony through the glazing. Figure 60 gives an | airing the balcony Fhrough th.e glazing (Figure 60). F.lgure
> . . 59 and 60 together gives an estimate of the total cooling
Middle estimate of the total cooling effect of a glazed balcony ...
effect of a glazed balcony ...
Page 167 For example, the energy-saving measures may make the However, the energy-saving measures may make the cavity
Middle cavity space too hot in the summer ... space too hot in the summer ...
Interestingly, with the external blinds it is possible to
page 172 achieve 20.3 °C (Case 54), 20.9 °C (Case 59) or 21.8 °C (Case | Interestingly, with the external blinds it was possible to
?ro 57). The mean cavity temperature had overheating levels of | achieve 20.3 °C (Case 54), 20.9 °C (Case 59) and 21.8 °C
P 94, 323 and 467 degree hours respectively, with a 23 °C (Case 57) mean temperature levels inside the cavity, causing
overheating criterion (Figure 62). overheating levels of 94, 323 and 467 degree hours
respectively, with a 23 °C overheating criterion (Figure 62).
Page 172 ... and does not model the two- (or actually three-.) ... and does not model the two- (or actually three-)
Bottom dimensional problem ... dimensional problem ...
Page 180 ... and reduces the temperature in the adjacent room by 0.5- | ... and allows a reduce of the temperature in the adjacent
Middle 1.0°C, ... room by 0.5-1.0 °C, ...
Page 181 In designing new constructions, the measurements should In designing new constructions, the judgements should be
Middle be more comprehensive, ... more comprehensive, ...
Page 182 the correlation with the external surface temperatures was | the correlation with the external surface temperatures was
Top 20.97 and with the internal surfaces it was and 20.91 20.97 and with the internal surfaces it was 20.91
Page 183 ... is the sum of the window, door and wall’s significances ... is the sum of the window, door and wall’s significances
Top (34%+25% +6 % =85%). (34%+25%+6 % =65%).
Page 183 ... in which case the importance of sun protection greater ... in which case the importance of sun protection increase
Bottom (variable 34). (variable 34).
Page 183 ... variable 20 (Supply air intake solution) and variable 19 ... variable 20 (Supply air intake solution) and variable 19
Bottom (Building type ventilation (air change rate)) ... (Building ventilation type (air change rate)) ...

Original paper |
Information sheet

Energy and Buildings vol. 89, 132-142

Energy and Buildings vol. 89, 132-141




