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Analysis of climate data at the Porto, Evora and Badajoz
locations.

1. OBJECTIVE

This document is part of the deliverable "Prototype Design". It aims to provide climatic
information on the 3 locations in order to define the most appropriate bioclimatic
strategies.

2. CLIMATIC DATA AT THE 3 LOCATIONS

For each of the locations, the relevant climate data for the selection of appropriate
strategies are shown. They come from energyPlus SWEC files and can be downloaded
from the following address:

https://energyplus.net/weather/sources

Climate Consultant 6.0 software was used for data analysis and visualization.

2.1. Porto

Geographical Coordinates: 41.5° North // 8.6° West

Porto's climate is humid and temperate. Summers are generally sunny and hot with
average temperatures ranging from 15°C minimum to 24°C maximum. Winter
temperatures are not very cold and average 6°C minimum and 16°C maximum.
Prolonged rains are very common during these months.

The warm season lasts 3.1 months, from June 19 to September 24. The hottest day of
the year is July 29, with an average maximum temperature of 24 °C and an average
minimum temperature of 15 °C.

The cool season lasts 3.5 months, from November 22 to March 6. The coldest day of
the year is January 24, with an average minimum temperature of 6 °C and an average
maximum of 14 °C.


https://energyplus.net/weather/sources
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"PROTOTYPE DESIGN. 01- Analysis of climatic data at the Porto, Evora and Badajoz locations.

2.1.1 Table of general climatic data
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"PROTOTYPE DESIGN. 01- Analysis of climatic data at the Porto, Evora and Badajoz locations.

2.1.2. Monthly maximum and minimum temperatures

15

31 Jan Feh Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Maximum comfort T: Summer 27°C; Winter 24°C
Green: Maximum and minimum design temperatures.
Yellow: Maximum and minimum temperatures with average data.

White: Average temperatures.

Between the months of June and September, inclusive, daily maximum temperatures
exceed 27 degrees Celsius.
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"PROTOTYPE DESIGN. 01- Analysis of climatic data at the Porto, Evora and Badajoz locations.

2.1.3. Hourly temperature and humidity on a typical day/month.
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Green: Relative humidity

Yellow: Dry bulb temperature

There is a high degree of ambient humidity ranging between 60 and 90%.
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2.1.4. Radiation

Radiation Temperature
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Radiation (Wh/m? ): Incident radiation in normal plane for a typical day of each month.
Blue: Diffuse
Yellow: Direct normal Green:
Total horizontal plane
Temperature:
Red line: Dry bulb temperature. Hourly average
Dark red line: Wet bulb temperature. Blue hourly mean: Dry bulb

temperature. All hours

Between the months of June and October, daily temperatures exceed 27°C.
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2.1.5. Lighting
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Yellow: Hourly illumination. Normal direct (lux). Average // Average maximum value //
Average minimum value.

Green: Hourly illumination. Global horizontal (lux). Average // Average maximum value
/I Average minimum value.

These values indicate the amount of natural lighting that can be captured for interior
lighting control. Their use implies reductions in energy expenditure on artificial lighting.
However, an inadequate use can lead to excessive solar gains and therefore to interior
overheating in undesired months.
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"PROTOTYPE DESIGN. 01- Analysis of climatic data at the Porto, Evora and Badajoz locations.

2.1.6. Wind
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White: Average wind speed value for day type month (m/s) Yellow: Average

maximum and average minimum values of wind speed

Warmer months have lower wind speeds. This must be taken into account for the
design of the induced natural ventilation action.
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"PROTOTYPE DESIGN. 01- Analysis of climatic data at the Porto, Evora and Badajoz locations.

Wind rose.
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The wind rose indicates the direction of the prevailing winds, with their average,

minimum and maximum speeds, and with information on the associated temperature
and humidity parameters.

Predominantly northwesterly and easterly winds with average speeds of 4 m/s.
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2.2. Evora

Geographical Coordinates: 38.6° North // 7.9° West

Summers are short, very hot, dry and mostly clear. Winters are long, cold and partly
cloudy. During the course of the year, the temperature generally varies from 5 °C to 33
°C and rarely drops below 1 °C or rises above 38 °C (https://es.weatherspark.com).

The hot season lasts 2.9 months, from June 18 to September 13, and the average daily
maximum temperature is more than 29 °C (79 °F). The hottest day of the year is July
29, with an average maximum temperature of 33 °C and an average minimum
temperature of 16 °C.

The cool season lasts 3.7 months, from November 15 to March 6, and the average
daily maximum temperature is less than 17 °C (59 °F). The coldest day of the year is
January 18, with an average minimum temperature of 5°C and an average maximum of
13°C.

°C.
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"PROTOTYPE DESIGN. 01- Analysis of climatic data at the Porto, Evora and Badajoz locations.

2.2.2. Monthly maximum and minimum temperatures

Jan Feh Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Maximum comfort T: Summer 27°C; Winter 24°C
Green: Maximum and minimum design temperatures.
Yellow: Maximum and minimum temperatures with average data.

White: Average temperatures.

Between the months of May to October, inclusive, daily maximum temperatures exceed
27 degrees Celsius. In contrast to the climate of Porto, the climate of Evora is much
hotter, exceeding 35 degrees Celsius from June to September. These data are relevant
for the purpose of controlling overheating in this period.
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"PROTOTYPE DESIGN. 01- Analysis of climatic data at the Porto, Evora and Badajoz locations.

2.2.3. Hourly temperature and humidity on a typical day/month.

Green: Relative humidity

Yellow: Dry bulb temperature
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As the graphs show, the climate in Evora is characterized by being drier than in Porto.
In the hot months, from May to September, the relative humidity in the central hours of
the day drops to 40%.
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2.2.4. Radiation
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Radiation (Wh/m? ): Incident radiation in normal plane for a typical day of each month.
Blue: Diffuse
Yellow: Direct normal Green:
Total horizontal plane

Temperature:

Red line: Dry bulb temperature. Hourly average
Dark red line: Wet bulb temperature. Blue hourly mean: Dry bulb
temperature. All hours

A higher solar incidence, together with the drier continental climate, is reflected in
higher temperatures than in Oporto. Between the months of May and October, daily
temperatures are in excess of 30°C.
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"PROTOTYPE DESIGN. 01- Analysis of climatic data at the Porto, Evora and Badajoz locations.

2.2.5. Wind
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White: Average wind speed value for day type month (m/s) Yellow: Average

maximum and average minimum values of wind speed

Homogeneous wind speeds are observed among the stations. The average speed,
around 4 m/s, is slightly higher than the data found for the climate of Porto.
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Wind rose.

N
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RELATIVE HUMIDITY (%)
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The wind rose indicates the direction of the prevailing winds, with their average,
minimum and maximum speeds, and with information on the associated temperature
and humidity parameters.

This climate is dominated by northwesterly winds with average speeds of 6 m/s for this
orientation.
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2.3. Badajoz

Geographical Coordinates: 38.9° North // 6.9° West

In Badajoz, summers are very hot, dry and mostly clear and winters are cold and partly
cloudy. During the course of the year, the temperature generally varies from 3 °C to 35
°C and rarely drops below -2 °C or rises above 39 °C. (https://es.weatherspark.com).

The hot season lasts 3.0 months, from June 14 to September 13, and the average daily
maximum temperature is more than 30 °C. The hottest day of the year is July 29, with
an average maximum temperature of 35 °C and an average minimum temperature of
18 °C.

The cool season lasts 3.6 months, from November 16 to March 4, and the average
daily maximum temperature is less than 18 °C (64 °F). The coldest day of the year is
January 18, with an average minimum temperature of 3°C and an average maximum of
14°C.

°C.


https://es.weatherspark.com/

O o
S <~
Q
Q
O
H Jssaibap 11 €T a1 61 1z 12 0z g1 ¥1 fad 1T ot {sdaq ¢ Jo fuiuoly Bay) sameladwsa) punoln
sfw 9 9 9 9 9 9 9 9 9 9 9 9 {(fjyruopy bay) paads puisy
% sa2.63p 0 ] ] ] 0 0 ] ] ] 0 ] ] (apoi Aluuopy) uonaal puIsy
C
Ko}
m usad, g 08 a2 #5 &t 05 5 02 g2 29 g2 &L (Ayuopy Diy) Aupnuny aanefay
.W D saaubap 5 g ot 11 Fa I T 6 £ 5 ¥ ¥ (Ayuop bay) simeladwsa] Juiod maQ
©
m 0 saa.bap 8 Pl £1 7z ¥ 5T @z i ¥1 zT ot g (Aupuopy 6ay) ainjeradwa] qing Aag
[
(]
© xn {Aunoy bay) uoneuILINg] [BULUION 122010
o]
>
1
g x| {Aunoy bay) uoneuun||| ZUOH [Bgo|D
b=
o]
nnw wbsfyp| 586 1911 905T £891 1502 112 SEFT ST LT¥E E6LT £TFl FETT {1e10] Aeq bay) uoneipey asngia
S
m wbsfyp| €552 SEEE L6TF 145 ¥STL THLL LTE9 EE65 ST £k THEE T (1e30) Aeq bay) uoneipey jeuloy 32810
[o]
©
5 i3] 8 wbsfum| /67 0852 THLE TIES 089 SE9L 080< 9099 55ES 09z Fo0E 84 {ieyol fiieq By} uoneipey ZUOH [2g0ID
o © @©
<) £ o
Ko S %) wbsfuyp| g2z 95g &FE gec 66E e FiF 5TE 6T+ L0 OFE Z5¢ {Aunoy xepy) uogeipey 25Ny
o ‘B =
£5 @ @®©
M m 4 € wbsfym| 697 PEL St 258 0Eg 768 ces 668 116 628 g5e ga/ {Aunoy xe) uoneipey jeuuoy 12800
ay @ ©
m, : m. W wbsfyp| B 855 L 858 o6 16 ¥LE ¥LE ££6 o8 0oL ££5 (AunoH xeyy) uoneipey ZUOH [eqo|D
o IR
_ W ) wbsfym|  s0T Fau: LET LET [ 4T A £ 581 st GET g1l (Aunoy bay) uoneipey asnuid
O O]
[} Y—
B o o websfum L2 2 3 it 625 ££5 i gl 9eg /g oz viT (Aunoy Bay) uoneipey [euLoN 122110
[0)
w =
o)
W _nla wbsfym|  FIZ 192 THE ¥TF 605 625 =2 9%k 60k zotr 162 0ET {Aunoy bay) uoneipey ZUOH [2QOID
O
5 - 230 | AON | 120 | d35 | 9AY | INF | NAF | AVIN | ¥dV | MVIN | 834 | NP SNV3IWN ATHLNONW
x ™
o o




ﬂwn my building is green [ETce-CSIC
y burding is g 20

"PROTOTYPE DESIGN. 01- Analysis of climatic data at the Porto, Evora and Badajoz locations.

2.3.2. Monthly maximum and minimum temperatures
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Maximum comfort T: Summer 27°C; Winter 24°C
Green: Maximum and minimum design temperatures.
Yellow: Maximum and minimum temperatures with average data.

White: Average temperatures.

Between the months of May to October, inclusive, daily maximum temperatures
exceeding 27 degrees Celsius are observed. Being a climate similar to that of Evora,
slightly higher temperatures are observed in the warm months, exceeding 35 between
the months of June to September.
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"PROTOTYPE DESIGN. 01- Analysis of climatic data at the Porto, Evora and Badajoz locations.

2.2.3. Hourly temperature and humidity on a typical day/month.
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Green: Relative humidity

Yellow: Dry bulb temperature

The high temperatures in the summer months and the dry climate result in relative
humidity below 40% from May to October.
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2.2.4. Radiation

Radliation Temperature
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Radiation (Wh/m?): Incident radiation in normal plane for a typical day of each month.
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Blue: Diffuse
Yellow: Direct normal Green:
Total horizontal plane
Temperature:
Red line: Dry bulb temperature. Hourly average
Dark red line: Wet bulb temperature. Blue hourly mean: Dry bulb
temperature. All hours

The solar incidence is similar to the location of Evora. However, the temperatures reached
are higher, with similar maximum and average records.
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2.2.5. Wind
Ene ‘
£ 50FE
E o
= Iz
g e
] =
2 o
— o
3 ol
B by
E=) E,-i—
= =
o o
2 v

Wind speed data with orientations. https://my.meteoblue.com/

3. CONCLUSIONS

Climatic data from the three locations are presented as a starting basis for the analysis
of comfort needs at the application sites.

These data constitute the starting point for the analysis of the environmental conditions
against which the different systems or strategies proposed in the schools must operate
in order to achieve comfort conditions. Fundamentally in two of them, temperature and
humidity.

Data on radiation, illumination, winds, etc., are useful in the management of strategies
to achieve comfort. This is discussed in the document 02 and 03 of help to the design
of prototypes.

As a general comment on the climates of the 3 locations, it can be said that there is a
great similarity between Evora and Badajoz due to their proximity and the same
latitude. Porto has significant differences in temperature, being more moderate in both
winter and summer. Humidity is higher and solar incidence is lower.
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