@ PREPARING CLIMATOLOGIC DATA

hvsibel IN PHYSIBEL SOFTWARE FORMAT
physibe

1. Introduction

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

- air temperature - horizontal global solar radiation

- horizontal diffuse solar radiation - direct beam solar radiation (only CAPSOL)
- sky temperature (only BISTRA and VOLTRA) - wind speed (only BISTRA and VOLTRA).
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.xlsm 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. LI T T 1 11
For each hour a row occurs. Each hourly climatic quantity R
for which a conversion is required shall be in a specific e (.
column. In climate_converter_physibel.xlsm the content is T
the following: EREE R
- column A day number (1-365) =
- column B hour (1-24 EEEEE S
- column C  air temperature [*C] EEESE S
- column D  horizontal global solar radiation [W/m?] 2

- column E  horizontal diffuse solar radiation [W/m?]
- column F  direct beam solar radiation [W/m?]

- column G long wave radiation (incoming) [W/m?]
- columnH  wind speed [m/s].
Important conventions are:

- Row 1 contains the data at Th0O, 1% of

Edit user defined output format ‘BISTRA' =L

I

January. This is the case for most data |~
sources. The Physibel functions Teee
however always start at 0h00. This is
considered in the conversion
procedure (written in Visual Basic); the
data at 0hOO are assumed identical fo
the data at 1h0O.

Temperature / Humidity Output variables

- The columns contents may be S

different. Less data may occur. e o
- The time columns aren't necessary. s
If a well formatted independent file with Ra ol s o s

bru/ft* inch hg

climate data is available, these data can
be imported automatically in the sheet
Data using the Read Climate Data button

Formatting

X Delete | | Concel I save | -

in the Input sheet. The file
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climate_converter_physibel.xlsm
climate_converter_physibel.xlsm

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

real artificial
The sheet Database contains information  [oatiLe  ciu. oty Latiude  Longitude _ Longitude "
about the climatic station. When creating S Comitmminmy 600 g 4
new climate functions in Physibel software e e e A :
format insert (or overwrite) a row with [ BRI CHE LR
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  Ilatitude [°]
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).
columnF  time zone.

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

format.
H comment
- The Read Climate Data button
. Read Climate Data Meteonorm Userdefined Output settings example below
allows reading the source
Climat data file read BarchourlMN4
‘ H 1 Cit: B lona, S
data (.DAT file if available). e R
. Real Longitude 225
The source data are copied il Longtude 2025
Temperature column in sheet Data 3 b
H Solar global horizontal radiation column in sheet Data 4 N
| nTo The DOTO SheeT' H: fhe gu:ar g\ﬁuse hg_ﬂzuma\ r‘adlat\_un ;u\umDn in sheet Data .2 : esky =1 Ijg/o-273.16 0=5.670E-0.8 W/m?k*
. olar beam radiation column in sheet Data
DOTO SheeT IS prepO red Longwave radiation incoming 7 ) > Converted to sky temperature
| | h h | . Wind spead 8 | > Converted to surface heat transfer coefficiant
according to Taki_Loveday_recess_200mm (leeward)
manua y’ T e b Uffo n shou d n 1’ CAPSOL-BISTRA-VOLTRA Function name Barcelona MM4 h=585%"0.52

be used.
Row 5, column B contains the

Save Functions

|

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.FSB direct beam solar radiation (only used in CAPSOL)
Name_SKY.FTE sky temperature (only used in BISTRA and VOLTRA)

Name_Taki_leeward.FHT convective surface heat transfer coefficient

(only used in BISTRA and VOLTRA).
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 Og,, = VIr/o — 273.16 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
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wind speed source values using the formula h, = 5.85 v*°2 proposed by Taki and Loveday' for

leeward building surfaces. To apply other convection relations, the user should adapt the
Visual Basic 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 wan =
recommended to open them using the Physibel program -
FUNCEDIT (available in the same folder as the program
CAPSOL, BISTRA or VOLTRA). Opening the file Ukkel_MN4.FTE - .
for example results in displaying the graph at right (if not some | W ("AW’H"
syntax error occurs). The program FUNCEDIT can be used to
change the graph scale settings.

time foays)

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 (CAPSOL, BISTRA or VOLTRA). The Physibel software assumes local time, and
therefore the sun position depends on time, latitude, longitude, and time zone.

— = 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.

! External convection coefficients for framed rectangular elements on building facades, A.H. Taki, D.L.
Loveday, Energy and Buildings 24 (1996)
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CHTC_f(wind_speed)_Ukkel.xlsx
Ukkel_real_long.FTE
Ukkel_real_long.FSG
Ukkel_real_long.FSD
UcclhourMN4.dat

How to correct solar data.

A pragmatic method is used to solve the conflict
mentioned above. It has 2 elements:

The functions Ukkel_MN4 were created using such an

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. | \

o vertical west radiation

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 CAPSOL (version 4) - e e e

In BISTRA

In VOLTRA

[

Open the data

climate solar_control CAPSOL.cap.
Edit > Function References: define the .FTE, .FSG, fa

.FSD and .FSB file to be controlled. = -
Edit > Solar zone parameters: select GO1-D01-B00 %
or GO0O-DO01-BO1.

Dynamic Calculation.

In the text output report, copy the results (only table
with values).

Open the file climate solar _control CAPSOL.xIsx.
Paste the results in the G+D or D+B section (depending on the chosen solar zone parameters).
Control the East/West ratio. If not acceptable, use another artificial longitude in

climate converter physibel.xlsm.

EasuWest
%

24533 504 8378 14376
605575, 517263 3t 519510 887085

10983 3
614879 ar 1004

Open the data climate solar_control BISTRA.bst.
Edit > Function References: 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 contents.

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.

)
0

=1l
16173

5075 8846
WIS BN 10N9

Open the data climate solar_control VOLTRA.vir
Edit > Function References: 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 contents.

g 13
S50 e
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climate_solar_control_CAPSOL.cap
climate_solar_control_CAPSOL.xlsx
climate_converter_physibel.xlsm
climate_solar_control_BISTRA.bst
climate_solar_control_BISTRA.txt
climate_solar_control_BISTRA.xlsx
climate_converter_physibel.xlsm
climate_solar_control_VOLTRA.vtr
climate_solar_control_VOLTRA.txt

- Open the file climate solar_control VOLTRA.xlsx.

- 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.

Multiple climate data files in Physibel software format, tested using the procedure above, are
attached to this document.
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climate_solar_control_VOLTRA.xlsx
climate_converter_physibel.xlsm

