@ PREPARING CLIMATOLOGIC DATA

hvsibel IN PHYSIBEL SOFTWARE FORMAT
physibe

1. Introduction

Typical climatologic data required by the transient Physibel programs BISTRA and VOLTRA
are hourly values during 1 year of:

- air temperature - horizontal global solar radiation
- horizontal diffuse solar radiation - sky temperature
- wind speed

This document explains how climatic data (Meteonorm, TRY, TMY2s, measured data, standard
data) can be converted info the Physibel software format using a spreadsheet file.
A procedure is given to control the solar data.

2. The spreadsheet file climate_converter_physibel.xIsm

The file climate converter physibel.xIsm is ready to convert automatically hourly data
created in Meteonorm or from other sources into the Physibel software format.
The file contains 3 sheets: Input, Data, Database.

The source climatic data are in the sheet Data. A A 1 8 [ ¢ [ b T E T F 1 6
For each hour a row occurs. Each hourly climatic z 0 G0 4 00 oo omo 1e
. . . . . . 4 1.0 4.0 02 00 0o 267.0 22
quantity for which a conversion is required shall be in 5 10 50 & 00 o0 mra 21
. . A 6 10 6.0 02 0.0 0.0 268.0 24
a specific column. In climate_converter_physibel.xlsm |7 1070 5 00 00 260 20
8 1.0 8.0 -0.8 0.0 0.0 265.0 27
1 H . 9 10 9.0 05 0.0 0.0 2670 24
the content is the following: 2 I =
- column A day number (1-365) 2| 10 @0  ts 1m0 00 230 32
13 1.0 13.0 22 236.0 113.0 2520 36
- column B hour (]—24) 12 10 14.0 26 106.0 1010 306.0 41
i o i€ 10 w0 35 @m0 wo o a
- column C air temperature | C] 17 10 170 36 20 20 310 38
- column D  horizontal global solar radiation [W/m?] |% IS S S S B S
. . . . 20 1.0 200 28 00 0o 299.0 34
- column E  horizontal diffuse solar radiation [W/m?] |2 o 20 2r o0 o0 2m0 36
L. K . 22 10 220 23 0.0 0.0 288.0 27
- column F  long wave radiation (incoming) [W/m?] z 10 om0 15 00 00 20 22
. 24 1.0 24.0 21 0.0 0.0 279.0 2.0
- column G wind speed [m/s].

Important conventions are: ey ———y——" S

- Row 1contains the data at 1h00, 1 | ametes

Time

Temperature / Humidity Output variables

of January. This is the case for
most data sources. The Physibel
functions however always start at
Oh0O. This is considered in the
conversion procedure (written in
Visual Basic); the data at Oh00 are
assumed identical to the data at

Dex

Units
1 h O O . Radiation monthly values Temperature Wind speed

- The columns contents may be o

different. Less data may occur. e ro—
- The time columns aren't necessary. Jurt
If a well formatted independent file Formatting
with climate data is available, these © e i ot
data can be imported automatically in e —
the sheet Data using the Read Climate =
Data button in the Input sheet.

Export

X Delete | | Cancel | | [ sove | -
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climate_converter_physibel.xlsm
climate_converter_physibel.xlsm

The file UcclhourMN4.dat is an example. It was created using the program Meteonorm, using
the output settings listed above: no header, tab hyphenation and output variables as specified.

real artificial
The sheet Database contains information  foatiie  ciu. Cowny Latiude  Longitude _ Longitude "
about the climatic station. When creating Sooeys CmlEIETERn 5600 g 4
new climate functions in Physibel software e CR o L= e e e :
format insert (or overwrite) a row with ~ [Zr el S R R
the following information:

column A name of the data file containing the climatic data
If the sheet Data is prepared manually a file name can be omitted.
column B city and country; the name is used in the header of the files that will be created
column C  Iatitude [°]
column D real longitude [°] (positive East of Greenwich)
The decimals used in latitude and longitude are decimals not minutes:
example .77 corresponds to 46 ' (46/60 = .77).
column E  artificial longitude [°]: explained below (controlling solar data).
column F  time zone.

The sheet Input allows reading the source data and save them as functions in Physibel
software format.

comment
- The Read Climate Data button Read Cimets Data Wetsonor Ussriined Ovpat stins sxampis o
allows reading the source data iy et U, Bagor
. . . Latitude 50 80
(.DAT file if available). The source RedLongude i
. . h D Temperature column in sheet Data 3
Solar global h | radi I heet D 4
data are copied into the Data S v ot e e 0 B . oeoewe
sheet. If the Data sheet is ke H 1 Gomenodto auface o vanslr cooficient
prepc red mcnuo"y The bu.l..l.on BISTRA-VOLTRA Function name Ukkel_MN4 :f;’i‘”ﬁ\:”AﬂnEXCMEN 8088
7
shouldn't be used. Sl ‘

Row 5, column B contains the name

of the source data file.

Rows 6 to 9, column B contain the climatic station information taken from the Database
sheet.

The user defined rows 10 to 15, column B contain for each of the climatic quantities the
column number used in the Data sheet. A zero value can be used if the climatic quantity
isn't available.

The user defined row 17, column B contains the name of the functions in Physibel software
data format.

The Save Functions button allows to create 6 functions

Name.FTE air temperature

Name.FSG horizontal global solar radiation
Name.FSD horizontal diffuse solar radiation
Name_SKY.FTE sky temperature

Name_HCoeff.FHT convective surface heat transfer coefficient

The values in the first 4 functions are just copies of the source values.

The values in the sky temperature functions are derived from the incoming long wave
radiation source values using the formula B4, = VIir/o — 273.15 with 6 = 5.670E-08
W/m?K* (Stefan-Boltzmann constant).

The values in the convective surface heat transfer coefficient functions are derived from the
wind speed source values using the formula h, = 4 + 4 - v stated in Annex C of EN ISO
6946(2017)". To apply other convection relations, the user should adapt the Visual Basic

TEN ISO 6946:2017 Building components and building elements — Thermal resistance and thermall

transmittance — Calculation methods
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code behind the spreadsheet. Examples of other convection relations are given in
CHTC_f(wind speed) Ukkel.xlsx.

Once the functions in Physibel format are created sheet, it is =
recommended to open them using the Physibel program
FUNCEDIT (available in the same folder as the program BISTRA | =
or VOLTRA). Opening the file Ukkel _MNA4.FTE for example e

results in displaying the graph at right (if not some syntax error | W (’d\"f‘“'
occurs). The program FUNCEDIT can be used to change the .
graph scale settings.

3. Controlling the solar data.

Why solar data needs to be controlled (and corrected).

The functions Ukkel real long.FTE, Ukkel real long.FSG and Ukkel real long.FSD were
obtained from the data UcclhourMN4.dat (from Meteonorm version 4). The latitude is 50.8 °.
The longitude is 4.35 °. The time zone is 1.

The solar altitude isn't available in the solar data: it is calculated for each time step by the
Physibel software (BISTRA or VOLTRA). The Physibel software assumes local time, and
therefore the sun position depends on time, latitude, longitude, and time zone.

A Y
o il vertical west radiation

A transient simulation (with VOLTRA) is done on a box on 7 August using the climate functions.
The given global solar radiation and the simulated solar radiation on the roof and on the East
and West walls and the simulated solar altitude are shown in the graph right above. An
unrealistic solar radiation (> 1500 W/m?) is obtained for the West wall. The reason is the
following: around 20h00 the solar altitude is very low (see picture left above) while the global
horizontal solar radiation is still considerable; deriving the vertical West radiation from the low
solar altitude and the considerable global horizontal radiation results in the unrealistic value.
Clearly there is a conflict between the solar data and the solar processing in the Physibel
software. The conflict is due to:
- Adifference in time definition between the solar data and the Physibel software.
- The Physibel software assumes that the solar radiation at a specific hour is the value at that
time, while several climate databases assume that the solar radiation at a specific hour is
the average over the past hour.
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Project_files/Wind_speed_correlations/CHTC_f(wind_speed)_Ukkel.xlsx
Project_files/Climate_files/UcclhourMN4.dat

How to correct solar data.
A pragmatic method is used to solve the conflict
mentioned above. It has 2 elements:
- An "artificial longitude" always in combination with a
time zone 0 is used: artificial longitude =
real longitude - time zone x 15 - 7.5 °.
This corresponds to a time shift of half an hour. /0
- In the Physibel software define a sun obstacle from /— |
-180° to +180° and from 0° to 5° high. 7 T !
The functions Ukkel_MN4 were created using such an B
artificial longitude. Repeating the previous simulation using these functions results in the graph
besides.
How to control solar data.
To control the data the solar radiation on an East and a West wall are compared. The
East/West ratio should be about 100 %. A deviation of a few % is acceptable.

In BISTRA

- Open the data climate _solar_control BISTRA.bst.

- Edit > Functions: define the .FTE, .FSG and .FSD file !
to be controlled.

- Calculation. :

- Close BISTRA.

- Open the file climate solar _control BISTRA.txt in a texteditor (as TextPad, NotePad) and
copy the whole contfents.

- Open the file climate solar_control BISTRA.xIsx.

- Select cell H1 and paste the BISTRA results.

- Control the East/West ratio. If not acceptable, use another artificial longitude in
climate converter physibel.xlsm.

In VOLTRA
- Open the data climate solar _control VOLTRA.vtr
- Edit > Functions: define the .FTE, .FSG and .FSD file
to be controlled.
- Calculation.
- Close VOLTRA.
- Open the file climate solar _control VOLTRA.txt in a texteditor (as TextPad, NotePad) and
copy the whole contfents.
- Open the file climate solar control VOLTRA.xIsx.
- Select cell H1 and paste the VOLTRA results.
- Control the East/West ratio. If not acceptable, use another artificial longitude in
climate converter physibel.xlsm.

Multiple climate data files in Physibel software format, tested using the procedure above, are
attached to this document.
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Project_files/Climate_control/climate_solar_control_BISTRA.bst
Project_files/Climate_control/climate_solar_control_BISTRA.txt
Project_files/Climate_control/climate_solar_control_BISTRA.xlsx
climate_converter_physibel.xlsm
Project_files/Climate_control/climate_solar_control_VOLTRA.vtr
Project_files/Climate_control/climate_solar_control_VOLTRA.txt
Project_files/Climate_control/climate_solar_control_VOLTRA.xlsx
climate_converter_physibel.xlsm

General Remark
In some cases, Excel may block macros from running, preventing the files from being created.
In such situations, users may encounter an error similar to the one shown below.

I'\/‘I SECURITY RISK Microsoft has blocked macros from running because the source of this file is untrusted. | Learn More |

A23 v i I

A B £

3 Read EPW file |

To resolve this issue, right-click on the Excel file in its folder, select Properties, and check the
Unblock option as shown below. After applying this change, reopen the file and enable macros.

Security: Thig file came from another
computer and might be blocked to STLTES
help protect this computer.
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