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1 Introduction

Predictive building automation applications pose a particular challenge for numerical weather predic-
tion (NWP) models as they require accurate point forecasts for very local conditions at the building
site. Therefore, efficient ways need to be developed that address and reduce the limitations of the
NWP model by further (post-) process their output towards specifically tailored forecast products.

Given the growing knowledge of the project team about the studied building automation systems and
their response to weather forecasts, the third year of OptiControl was devoted to further adapt and
post-process the relevant weather predictions to the specific needs of the applications at hand. For
this, statistical and physically based postprocessing schemes have been (further) developed for the
operational NWP model COSMO-7 at MeteoSwiss (www.cosmo-model.org, Steppeler et al. 2003) that
aim at providing the best possible point prediction for energy efficient building control.

In the following, we report on the various developments and studies carried out at MeteoSwiss during
the final year of OptiControl. We start with a brief description of the implementation of the previously
developed local correction (Cattani 1994, Stauch et al. 2010) into the operational forecasting system
at MeteoSwiss (chapter 2). The correction is designed to affect the entire forecast range (three days
for COSMO-7) and implicitly takes into account the daily cycle of temperature and radiation by using
hourly observations of an entire day for each correction step. As the first few time steps (here one
hour) of the weather forecasts proved to be most crucial for the control performance, chapter 3 intro-
duces a short-term correction algorithm that uses the latest (hourly) observation only and explicitly
models an autoregressive process for the forecast error. This algorithm has been implemented in the
OptiControl simulation software BACLab to simulate the on-site correction where the local measure-
ments are available. The effect of each correction and the combined scheme on the control perform-
ance in building automation is then investigated in chapter 4. The aim here is to better understand the
sensitivity of the control system to uncertainties in the weather forecasts by studying the primary en-
ergy use and comfort violations in simulations for a range of buildings and sites. The subsequent
chapter reports on yet another extension to BACLab for local and individual adaptation of the weather
forecasts to the needs of the particular building application (chapter 5). It converts observations and
predictions of (horizontal) global radiation into incident direct and diffuse radiation components on
inclined surfaces (e.g. window fagades) being required by the controller as disturbances. This way, the
simulation of arbitrarily oriented buildings/rooms with a wide range of different window areas is pos-
sible which is particularly useful for the demonstrator building (orientation of 40° from north, see Sag-
erschnig et al. 2010). Also, specific site conditions such as the apparent horizon around a building can
be taken into account, making the simulation software more flexible for new buildings. Finally, the last
chapter describes the extensions of the OptiControl weather and occupancy database that includes
the observations and COSMO-7 forecasts for the years 2008 and 2009 providing the basis for long-
term building simulations with BACLab (chapter 4, Sagerschnig et al (2010) and possibly beyond the
project OptiControl).

2 Statistical adaptation of COSMO predictions to
local conditions: operational implementation

2.1 Motivation

Point predictions of NWP models can be systematically improved by the use of (past) local observa-
tions and suitable statistical models. In particular, recursive estimation of state space models with the
Kalman filter (Kalman 1960) provide an appealing framework for online correction of forecast errors if
actual observations are available (Cattani 1994). Given historic weather predictions and observations
of the OptiControl weather and occupancy database (OCWDB), Stauch et al. (2010) demonstrate the
feasibility of such models to adapt the COSMO-7 weather forecasts relevant for predictive building
control to the specific local conditions. To provide improved forecasts for the controller at a specific
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building in real-time (e.g. for the demonstrator), the correction scheme is being embedded into the
operational COSMO forecast production scheme at MeteoSwiss where the latest COSMO forecast
and actual local observations are readily available.

2.2 Overview of the operational scheme

The correction module has access to the MeteoSwiss observation database and the most recent
COSMO forecasts. In turn, the Kalman filter core delivers all necessary information to the software
(fieldextra) that carries out the correction of the current COSMO forecast. All updated matrices and
vectors of the state-space model are stored in an internal database to be available for the next update
step once new observations become available (Figure 2.1). A flexible design and the choice of an
object oriented programming approach allow to easily extending the package for new stations, and
also for new parameters provided an appropriate error model has been identified. This way, local ad-
aptation of the radiation components will be included following Stauch et al. (2010) provided the simu-
lation study in chapter 4 shows a benefit for predictive building automation applications.

COSMO forecast Observation Internal
database database database
[ T == 1
I tates & KF :
states

! forecast for hour h observation of matrices for hour h :
i of day-1 hour h of day-1 updated for day -2 | |
| |
| |
| |
| |
I v :
I states & KF

I Kalman matrices for hour h I
I Filter Core updated for day -1 | |
| |
| | i) |
e — — — — — e — — — — — —  — e d

latest forecast for
hour h

forecast correction
(prediction) for today in
fieldextra

Figure 2.1: Schematic diagram of the operational correction module, the dashed line denotes the mod-
ule itself, the dotted lines indicate the processes directly connected to the module via the software
fieldextra and the grey arrows illustrate the next time step.

2.3 Conclusions

The developed adaptation module enables to correct the COSMO predictions operationally for any
location where measurements are available online. By the end of the OptiControl project, the envis-
aged demonstrator building will benefit from the improvements as real-time adapted point predictions
will be provided. With the ongoing expansion of the measurement network, such improved point pre-
dictions will become available for a more and more dense mesh of observation sites.
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3 Short-term correction of weather predictions at building site
3.1 Motivation

The improved point forecasts of COSMO-7 can serve now as input for the controller where they are
used as disturbance predictions. However, the update frequency of the controller for the optimisation
of the next control action (here one hour) is smaller than the update frequency of the COSMO-7 fore-
cast runs (here 12 hours). Between these COSMO-7 updates, new observations at the building be-
come available that could help to characterise the model’s actual prediction error and ultimately to
further correct the subsequent (few) forecast hours. As the controller’'s performance has been shown
to be particularly sensitive to the accuracy of the first hours of the predictions, the aim of this chapter is
to develop a statistical model that improves the COSMO-7 predictions with the use of the latest obser-
vations at the building site.

3.2 The correction algorithm

The COSMO-7 forecast error particularly for radiation variables is characterised by a high variability
that can be related to model error but also to temporally and spatially fast changing cloud formation
and dissolving processes being effective on smaller scales than the COSMO-7 resolution. However,
these processes are naturally correlated and we exploit this property by formulating an autoregressive
model to describe the errors of point forecast. Given the forecast error is changing with the changing
weather situation, also the degree of autocorrelation can be expected to vary in time. Denoting y, as

the forecast error at time h, the above described error properties can be formulated as the following
state-space model,

with w~ N(0,0) (3-1)

X, =X, +w
with v ~ N(0,R) (3-2)

Yo =XV TV

with x, being the time varying autocorrelation coefficient at time h following a random walk. This sim-
ple model has been chosen as no other information is available. wand v are serially uncorrelated
white noise processes with time invariant variances ( and R, respectively. Their values are chosen
based on old data. The performance of the correction appears to be only sensible to the magnitude of
the signal to noise ratio (/R ) which could be automatically optimised in future implementations. The
temporal evolution of the autocorrelation coefficient x, is estimated recursively with a linear discrete
Kalman filter. Additional upper and lower limits for the value of X, are introduced in order to ensure a
nonstationary process. An example of the dynamic behaviour of x, for the three disturbance variables
for the controller is shown in Figure 3.1.
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Figure 3.1: Temporal evolution of the hourly autocorrelation coefficient for the three meteorological
input variables to the controller for 150 days in 2007 for Zurich. While the two temperature variables
(Tair, Tfreecool) show somewhat stable autoregressive behaviour, the coefficient for the solar heat
gain (dSolG) significantly varies over time.
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Model (3-1 and 3-2) has proved beneficial for all required input weather variables and can be applied
on all disturbance variables for the controller. It has been implemented in the BACLab software to
mimic the control of a real building where on-site measurements (as opposed to observations at a
meteorological station being available at MeteoSwiss) would be used to adapt the weather forecasts
to the local conditions.

3.3 Evaluation of the performance

The performance of this correction algorithm is evaluated by means of the systematic error (bias) and
the standard deviation of the COSMO-7 forecast error as a measure of accuracy. To assess the effect
of the correction as a function of lead time and as a function of the time of day, a forecast matrix is
used that contains hourly COSMO-7 forecasts up to a prediction horizon of maximal 60 hours with an
artificial hourly update. As a result, for the hours between two COSMO-7 updates at 00 and 12 UTC,
“old” forecasts are recycled to provide hourly updates for the controller (Figure 3.2).

Hour COSMO-7 run | +00 +01 +02 +03 +04 +05 +06 +07 +08
01 00 UTC +01 +02 +03 +04 +05 +06 +07 +08 +09
02 +02 +03 +04 +05 +06 +07 +08 +09 +10
1 +11 +12 +13 +14 +15 +16 +17 +18 +19
12 +12 +13 +14 +15 +16 +17 +18 +19 +20
13 12 UTC +01 +02 +03 +04 +05 +06 +07 +08 +09
14 +02 +03 +04 +05 +06 +07 +08 +09 +10
24 +12 +13 +14 +15 +16 +17 +18 +19 +20

Figure 3.2: Design of a forecast matrix for one day within BACLab. The rows denote the current time
(UTC), the columns are the lead times for the controller. The matrix entries indicate the lead time of
the respect COSMO-7 prediction. Green text colour underlines the shift of the predictions.

As expected, the impact of the correction is largest for the first few hours of the predictions as high-
lighted in Figure 3.3 for an averaged 10 days time series for solar heat gain predictions. The predic-
tions for longer lead times are left unchanged as the current measured value provides no information
about the expected errors for the say following days.

80 T

— Observation
701 — COSMO-7
60l —KF correction |
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Figure 3.3: Example of the impact of the local correction on the COSMO-7 predictions for the solar
heat gain on south orientated windows at Zurich, 01.07.-10.07.2007. Systematic improvements are
dominant in the first few hours of the forecast. The green COSMO-7 predictions are covered by the
predictions after the correction has been applied for the subsequent hours as the correction loses its
impact.
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In-depth analyses of longer datasets disclose a dependency of the COSMO-7 forecast performance
on the hourly start time of the forecast for the controller and the lead time (upper two panels in Figure
3.4). Note, that in this illustration, the daily cycle along the y-axis is shifted downwards when moving
towards longer lead times. For example, the forecast for the start time 5UTC and the lead time 5h is
valid for 10UTC. This explains the somewhat diagonal shape of the values of the verification scores.
Obviously for the night tie, the error is zero. The systematic error of the predictions is also close to
zero for the late afternoon before sun set and the morning after sun rise. The largest differences be-
tween the COSMO-7 predictions and the observations are found during mid-day. The comparison of
the values for the systematic errors and the standard deviation of the error again underpins the com-
paratively large uncertainty in the radiation predictions. Interestingly, this verification uncovers a rather
dominant difference between the two initial times for the COSMO-7 runs used here. Both, the system-
atic error and the standard deviation appear to be larger for the COSMO runs initialized at 12UTC than
for the OOUTC runs. This is an interesting result and will be further investigated at MeteoSwiss.

The lower panels in Figure 3.4 show the benefit of the local correction in terms of the difference be-
tween the absolute bias and standard deviation of the DMO and the corrected forecasts. When aver-
aged over the entire year, the effect of the correction on the forecast quality holds for up to four fore-
cast hours. The positive effect on the variability of the forecast error fades out a little earlier. Close
examination of the difference in the bias uncovers that the success of the correction for the hours from
10 to 12 appears to be larger than for the hours from 12 to 16. A reason for this might probably lie in
the set-up of the correction algorithm that does not explicitly take into account the “discontinuity” of
COSMO-7 forecasts from 11 to 12UTC. However, the improvements are significant and it will be inter-
esting to investigate how these changes propagate through the predictive building control system and
its performance (chapter 4.2).
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Figure 3.4: Mean effect of the correction for solar heat gain predictions for the entire year 2007 at Zu-
rich. Simulated is the input for a standard Swiss average building with south orientation and a wide
window area fraction. The upper two panels show the absolute bias (on the left) and the standard de-
viation, o (right) for the uncorrected COSMO-7 predictions (DMQ) over the day (start time of the fore-
cast, y-axis) and as a function of (short) lead time (x-axis). The lower panels show the difference be-
tween the DMO and the corrected COSMO-7 predictions for the same two scores. Red colors in the
bottom panels indicate an improvement of the scores.
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34 Conclusions

Simulation results have shown the high importance of the forecast quality in the first few hours of the
prediction horizon for the building automation systems under study. Therefore, the use of the most
recent observation in combination with a suitable statistical model to correct the latest forecast is ex-
pected to significantly improve the control performance (Oldewurtel et al. 2010). A more comprehen-
sive simulation study to investigate this impact is outlined in chapter 4. The extension of the BACLab
software by this short-term correction gives the opportunity to simulate the realistic scenario of a real-
time correction at the building site where the local observations are readily available.

4 Sensitivity of predictive building automation to
weather forecasts

4.1 Motivation

The expected energy savings potential of predictive control have shown to be highly variable when
simulating integrated room automation for a range of buildings and climates (Gwerder et al. (2010),
Gyalistras et al. (2010)). These studies have in common the use of perfect weather predictions in or-
der to quantify the benchmark for the predictive controllers. Stauch et al. (2008) and Oldewurtel et al.
(2010) have presented first results of ‘real world’ simulations, i.e. (model-) predictive control simula-
tions using operational weather forecasts of COSMO-7, and show for a small number of simulation
cases to what extend the potential energy savings potential can be exploited given uncertain predic-
tions. Here, these results will be extended to a more comprehensive simulation study that aims to
investigate the sensitivity of predictive control performance to the uncertainty in the weather predic-
tions. In particular, the effect of the different correction steps of the forecasts on the primary energy
usage and comfort violations and the relative importance of the 3 weather variables (air temperature,
wetbulb temperature and global radiation) will be investigated for a range of buildings and sites.

The following abstract has been submitted for presentation at the European Conference on Applied
Climatology 2010. The results and their discussion will complete this chapter in the final version of this
report.

4.2 Tailored high-resolution numerical weather forecasts for energy effi-
cient predictive building control

The high proportion of the total primary energy consumption by buildings has increased the public
interest in the optimisation of buildings’ operation and is also driving the development of novel control
approaches for the indoor climate. In this context, the use of weather forecasts presents an interest-
ing and — thanks to advances in information and predictive control technologies and the continuous
improvement of numerical weather prediction (NWP) models — an increasingly attractive option for
improved building control.

Within the research project OptiControl (www.opticontrol.ethz.ch) predictive control strategies for a
wide range of buildings, heating, ventilation and air conditioning (HVAC) systems, and representative
locations in Europe are being investigated with the aid of newly developed modelling and simulation
tools. Grid point predictions for radiation, temperature and humidity of the high-resolution limited area
NWP model COSMO-7 (see www.cosmo-model.org) and local measurements are used as disturb-
ances and inputs into the building system. The control task considered consists in minimizing energy
consumption whilst maintaining occupant comfort.

In this presentation, we use the simulation-based OptiControl methodology to investigate the impact of
COSMO-7 forecasts on the performance of predictive building control and the resulting energy sav-
ings. For this, we have selected building cases that were shown to benefit from a prediction horizon of
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up to 3 days and therefore, are particularly suitable for the use of numerical weather forecasts. We
show that the controller performance is sensitive to the quality of the weather predictions, most im-
portantly of the incident radiation on differently oriented facades. However, radiation is characterised
by a high temporal and spatial variability in part caused by small scale and fast changing cloud forma-
tion and dissolution processes being only partially represented in the COSMO-7 grid point predictions.
On the other hand, buildings are affected by particularly local weather conditions at the building site.
To overcome this discrepancy, we make use of local measurements to statistically adapt the COSMO-
7 model output to the meteorological conditions at the building. For this, we have developed a general
correction algorithm that exploits systematic properties of the COSMO-7 prediction error and explicitly
estimates the degree of temporal autocorrelation using online recursive estimation. The resulting cor-
rected predictions are improved especially for the first few hours being the most crucial for the predic-
tive controller and, ultimately for the reduction of primary energy consumption when using predictive
control.

The use of numerical weather forecasts in predictive building automation is one example in a wide
field of weather dependent advanced energy saving technologies. Our work particularly highlights the
need for the development of specifically tailored weather forecast products by (statistical) postprocess-
ing in order to meet the requirements of specific applications.

5 Direct and diffuse radiation on inclined and oriented surfaces
5.1 Motivation and introduction

The solar radiation has a significant impact on two aspects of the control task, the room temperature
(solar heat gain) and users comfort (illuminance). While the direct radiation component contributes
significantly to the heat budget within the room at no costs, the user might be disturbed by the beam if
the current sun angle is adverse and there is no additional glare protection installed. As has been
shown by Gwerder et al (2010), blind operation restrictions have a high impact on the control perform-
ance and therefore, the blind control plays an important role in energy efficient building automation. In
order to optimize blind usage for heating and cooling purposes while maintaining glare protection with
the same device, direct and diffuse solar radiation need to be distinguished for blind control. As a re-
sult, accurate knowledge of the global radiation and its components incident through the window area
is a prerequisite for such advanced control strategies.

Starting from global radiation values, two steps are necessary for the derivation of radiation compo-
nents on inclined and oriented surfaces. First, the global radiation has to be disaggregated into a di-
rect and a diffuse component. Many algorithms of various complexity and nature have been proposed
in the literature (e.g. Erbs et al. (1982), Skartveit & Olseth (1987), Perez et al. (1992)). A recent com-
parison and evaluation of the models with measurements suggests the Perez model to be outperform-
ing the others included in the study (Ineichen 2008). This model has been chosen for the reference
datasets in guidelines and standards of the Swiss Association of Engineers and Architects (SIA Merk-
blatt 2028, 2008) that has been particularly designed for building physics, energy and building tech-
nology and is also being used in OptiControl (Stauch et al. 2010). Second, the diffuse (and direct)
component needs to be adapted to tilted surfaces (e.g. windows) taking into account only the sky frac-
tion for the diffuse radiation that is “visible” for the particular surface at a given point in time. Perez et
al. (1987) proposed such a model that has been chosen for the simulations within OptiControl. While
so far, this disaggregation and conversion has been performed outside the simulation software BA-
CLab and stored in the OptiControl database for only four specified fagades (vertical south, west,
north, east), the current developments and implementation in BACLab enables a flexible use of this
algorithm for any location and building as the specific local conditions (geographical coordinates, ap-
parent horizon, orientation and inclination of the window area) can be individually taken into account.
Within OptiControl, the resulting variables will be used to explicitly simulate (predictive) glare protec-
tion in the demonstrator building (Sagerschnig et al. 2010).

9/15



5.2 Disaggregation of global radiation into direct and diffuse radiation

The implemented disaggregation scheme makes use of a stability index to account for the dynamics of
the atmospheric state (Perez et al. 1992). This requires besides a multidimensional empirical look-up
table the values of the global radiation and the dewpoint temperature for the previous time step and, if
available, for the subsequent time step to characterize the expected evolution of the atmosphere. Ob-
viously, if measurements are being converted in real-time, future radiation and dewpoint temperature
values are not available and the algorithm reduces to the consideration of the past time step only. On
the contrary, radiation and dewpoint temperature predictions provide an estimate of the future radia-
tion and the full algorithm can be exploited. The impact on the global radiation is small for most of the
time but can be significant particularly for instable atmospheric conditions (Figure 5.1).
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Figure 5.1: Differences between derived global radiation with the knowledge of the future value (e.g.
when converting predictions) and without the knowledge of the future value (e.g. when converting
actual measurements) for hourly values of the measured radiation at Basel in 2006. Here, RGx de-
notes the global radiation for vertical orientation south.

This disaggregation algorithm has been initially developed to convert global radiation measurements
into direct radiation for solar energy and building climate applications. Numerical weather prediction
models like COSMO comprise complex radiation sub-models that typically represent the most impor-
tant physical processes involved in three-dimensions for the simulation and prediction of the temporal
dynamics (Steppler et al. 2003). Obviously, the direct and diffuse radiation is explicitly modeled within
COSMO and could be readily used as input for the calculation of radiation components on tilted sur-
faces. For OptiControl, these predictions have not been available as they were not archived between
2006 and 2008 and the global radiation predictions had to be converted following Perez et al. (1992).
Since spring 2009, an extension of the radiation model has been implemented in COSMO that explic-
itly accounts for the effects of the complex topography of the Alpine domain (shadowing effects of the
mountains) leading to better predictions of the radiation budget and its components (Buzzi 2009). Fu-
ture applications (e.g. the operation of a demonstrator building) will benefit from this improvement that
provides more consistent COSMO predictions for the diffuse and direct radiation.

5.3 Global, diffuse and direct radiation for inclined and oriented surfaces

Once the direct and diffuse component of the incident radiation is available, the specific characteristics
of the building under study need to be taken into account for the derivation of the radiation input rele-
vant for the building climate (Perez et al. 1987). The new radiation package within BACLab uses be-
sides the geographical coordinates of the building site for the calculation of solar geometry, measure-
ments of the apparent horizon around the building for the conversion of the diffuse and direct radiation
on a surface of a given orientation and inclination. Again, optimized but empirical coefficients are used
to describe the brightness and clearness of the overarching sky that can be found in Perez et al.
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(1987). The package is used for both, observations and COSMO predictions and returns the global
radiation as well as the diffuse and direct radiation component on an individually oriented and inclined
surface.

54 Verification of the new radiation components

The main difference between the algorithm implemented in the BACLab Software and used for the
datasets included in the OCWDB is the possibility to use more detailed information of the horizon sur-
rounding the building following Buzzi (2009). Also, the improved “longterm” correction algorithm de-
scribed in Stauch et al. (2010) and referred to in chapter 2 has been used to adapt the dewpoint tem-
perature predictions as input to the algorithm. Finally, BACLab interpolates the instantaneous dew-
point temperature and albedo values into hourly averages (for hourly data sets). Because of these
differences, we recommend to use the BACLab algorithm in any future simulation study in order to
ensure consistency.

The differences between the observed and forecast global radiation will be propagated through the
radiation conversion algorithm and will reappear in the derived radiation components. As the radiation
conversion is highly nonlinear, a separate verification exercise is shown in Figure 5.2. Interestingly,
the systematic overestimation during the morning and the afternoon and the slight systematic under-
estimation around midday by the global radiation COSMO-7 forecasts are not maintained through the
conversion. Rather, the direct component is systematically underestimated in the afternoon and the
diffuse component is overestimated particularly around midday. The highest proportion of variability is
attributed to the direct component although the differences in the absolute values of the direct and
diffuse component are less pronounced. Possibly, the forecast of the direct radiation is more affected
by the high variability in the cloud cover implicitly derived within the algorithm.
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Figure 5.2: Typical statistical properties of the global radiation forecast error compared to the proper-
ties after the conversion into direct and diffuse radiation on the fagcade averaged over all sites and the
year 2009 and the COSMO-7 forecasts issued at midnight. The upper panel shows the average ob-
served and forecast global radiation as well as the mean and the standard deviation as a function of
lead time. The bottom panels show the same for the direct radiation component (left) and the diffuse
component (right). Example for the orientation south.
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5.5 Conclusions

So far, only global radiation components on oriented surfaces were available, and only for the main
directions (south, west, north, east) of vertical fagades. The derived measurements and predictions
were stored on the OCWDB that therefore limited the BACLab simulations to the respect build-
ings/rooms. The new radiation package extends the application range of BACLab to arbitrarily oriented
and inclined surfaces and allows the use of horizon measurements at any building site (e.g. demon-
strator building). Furthermore, the internal derivation of the direct and diffuse radiation on the window
area enables the extension to the simulation and automation of glare protection being particularly in-
teresting for office building applications.

6 Extensions of the OptiControl Weather and
Occupancy Database

6.1 Motivation

As being typical for NWP models, the COSMO model undergoes a constant development and im-
provement. Since 2007, most relevant improvements affecting (near surface) weather forecasts that
have been implemented at MeteoSwiss include a new 2m temperature diagnostics (Buzzi 2008), an
improved new soil model and external parameters (Heise et al. 2006), a new horizontal grid with
6.6km mesh size with a new lowest model layer at 10m and the introduction of a sub-grid scale oro-
graphy scheme (Schulz 2008, deVries 2009) to better account for surface variability within a model
grid box. As may reasonably be presumed, predictive building automation applications will benefit from
these model improvements as the controller will have to mitigate smaller prediction error. Therefore,
the OptiControl Weather and Occupancy Database has been updated with the newest COSMO-7
predictions and associated observations for the Swiss stations. This extended version of the database
will enable long-term simulations at specific sites to learn more about the sensitivity of the controller
applications to weather forecast errors (chapter 4.2). In addition, the new datasets for Basel will be
input for a validation study for the simulation of the demonstrator building (Sagerschnig 2010).

6.2 Data availability OCWDB 1.9

According to the needs of the envisaged simulations with BACLab (Sagerschnig et al 2010, chapter
4.2), the new datasets of meteorological measurements and COSMO-7 predictions comprise all rele-
vant weather variables for the four Swiss stations and the years 2008 and 2009. Also, the data for the
dewpoint temperature and the surface albedo that are necessary as input for the radiation conversion
are added for the years 2006 and 2007 in order to provide the meteorological input for long-term build-
ing simulations that will be particularly appealing for the demonstrator building. For an overview of the
available datasets in OCWDB 1.9 see

Table 9.7 in the appendix.
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9 Appendix

9.1 Abbreviations for selected sites

BAS Basel, Switzerland

GVE Geneva, Switzerland

LUG Lugano, Switzerland

SMA Zurich (Fluntern), Switzerland
WHW Vienna (Hohe Warte), Austria
MSM Marseille (Marignane), France
CLF Clermon-Ferrand, France
MHM Mannheim, Germany

HPB Hohenpeissenberg, Germany
MOD Modena, ltaly

For more information see Stauch et al. (2010)

9.2 Abbreviations for the relevant weather variables

ALB surface albedo

RG global radiation (W m™)

RGE global radiation vertical east (W m'2)

RGN global radiation vertical north (W m'2)

RGS global radiation vertical south (W m™)

RGW global radiation vertical west (W m'2)

TA air temperature at 2m above ground (°C)

TD dew point temperature at 2m above ground (°C)
dSolG solar heat gain of a room (W m?)

Tfreecool free cooling temperature (°C)

For more information see Stauch et al. (2010)
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Table of data availability for COSMO-7 predictions and observations

9.3

Table 9.1: Availability of the weather predictions and observations in OCWDB 1.8

site TA ™ TD RG RGE RGS RGW RGN ALB other sia

BAS
GVE

year
DRY-mean

DRY-mean

SMA
LUG

DRY-mean

DRY-mean

X

WHW
CLF
MSM
MHM
BAS
GVE
SMA
LUG

DRY-mean

DRY-mean

DRY-mean

DRY-mean

DRY-warm

DRY-warm

DRY-warm

DRY-warm

BAS
GVE
SMA
LUG

DRY-cold

DRY-cold

DRY-cold

DRY-cold

BAS
GVE

2006

SMA
LUG

WHW
CLF
MSM
HPB
MHM
MOD
BAS
GVE
SMA
LUG

2007

WHW
CLF
MSM

HPB
MHM
MOD

BAS
GVE

2008

SMA
LUG

BAS
GVE
SMA
LUG

2009
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