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<RX ZLOO ¢(QG FRXUVHV RI IKH“\"H‘*DU‘D\VEZHOO DV
its averages and extremes. Furthermore it
|
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E”" T $EVROXWH KXPLGLW\ [ >J NJ@ ZLWK PRQWKO\ DYHU| yi—— ;. :’ :.r R :‘ 5: eyt ?rge;%gg) EDGLDWLR}:@*K SN:K P
NI = — 2XWVLGH DLU WHPSHUDWXUH 7D >f&@ ZLWK PRQWK | XV H v
L L] . ] UDGLDWLR@@ >N:K P
an - -Temperature difference Ta | -Ta,,, >f&@ ‘ . *OREDO DQG 'LIIXVH UDGLDWA®Q *K 'K >N:K P
BUHFLSLWDWLRQ 55 >PP@ ZLWK PRQWKO\ DYHUDJHV 1 ZLWK WKH UHFHLYHG DPRXQW RI VRODU HQHUJ\ SHU GD\
| °'4-F.mu-um.muugs..uum.nx
Fig. 2.0.1 Menu item Course. Solar | Urban ‘ ‘E,m |
g 1 2.2.1 Global rad.:
| © L . . . .
210 v | . . B Displays the predominant global radiation
-1 Lourses year Courses Vear (4] X Ta, Tamasx-Tamin R (7 3 Day ’ [W/m?] and level of illumination [klux] for
'LDJUDP RI YDULRXV VSHEL/ yLI ([DPSOH RXWSXW *K 'K ZLWKanypmlﬁ"d@WdﬂU“ngthecourseOfthe
[LoJ ¢ I ehon Order of graphs: \H HSHQGLQJ RQ WKH ¢OWHU SHDNV FDQ EH
out the year. [ Gh,Dh sum Day ~Global radiation Gh [W/m 2@ ZLWK PRQWKO\ Dvlwmmmed.
. o -Diffuse radiation Dh [W/m 2@ ZLWK PRQWKO\ DYHUDJHV
By selecting a checkbox for each climatic LI 6HOHFWLRQ FOLPDWH GDWD GDLO\ DY HGBbALand Diffuse radiation Gh/Dh [Wim 2 @ j Py S )
parameter a diagram is generated by cli- YDOXHV
cking on the ‘Course Year' button. e S4n9e 0B |
The diagrams use 8,760 hourly data for the l_lwmmww' o ) i’ *K 'K VXP 'D\ |
whole year. Choose ‘g Day* for data based -
: PET T Ll i
on 365 average daily values. celidlaisl il . |
| T o |
i £ i
. 2 5 T
; 7D, 55 i I |
_ Courses Year X.Ta, Tamax-Tamin,RR [7] & Day | 3. 1.3
Psychro Solar | urban | Wo %-w i | @ ‘
ig h,Dh sum Day b i
0|
L : N |
Courses i @ o E’",” e )Ly 6HOHFWLRQ VRODU UDGLDWL Jm Feb War A Wy i Al ey S Od N D
ourses Year [] % Ta, Tamax-Tamin kR[] & Day i - . .2 YDOXHV B
- iz
Dl enon §'L ce Lallia ) 4 yLd (IDPSOH RXWSXW *OREDO UDG WR K
[] ©h,0n sum Day -~ ey o e < <rogg oy g e DP WR SP ZLWK (OWHU
yLd 6HOHFWLRQ FOLPDWH GDWD yLI KRXU(F&)F)I%%H RXW%&QWM.A BB 71OV K
GDLO\ DYHUDJH YDOXHV
Same order of graphs as in Fig. 2.1.1.2
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6LIQL,{FDQFH RI UHVXOW LB ¢HWD
Heating degree days [Kd/a] i
Product of the number of heating
days and the difference between
average indoor air temperature (e.g.
20 °C) and the average outdoor air
temperature over the course of one
day.

e S303¢ 0E

]

5

Cooling degree days [Kd/a]

Product of the number of cooling
days within the whole year (outdoor
air temperature 18 °C)

and the temperature difference
between the outdoor temperature of
the cooling day and the supply air
temperature (e.g. 18 °C).

il P [Wrin|
2
®

8

14

im Fib Mar Ap May kn W A S Odt M Dec

+XPLGL,FDWLRQ JUDP GD\V >JG NJD @

3URGXFW RI WKH QX-PEHU JRNKXPLGUE(DPSOH RXWSXW *OREDO UD

cation hours (hours < 8g/kg) and the DP WR SP ZLWKRXW ¢(OWHU
difference between the water content

of the indoor air (8 g/kg) and the

absolute water content of the outdoor

DLU GXULQJ WKH KXPLGL¢FD
7KH KXPLGL,FDWLRQ JUDP
from the operating hours per day and

the operating days per year.

5 | smoothing factor

'"HKXPLGL;FDWLRQ JUDP GD\V

>JG NJD@

Product of the number of dehumidi- Fig. 2.2.1.2 Filter options.for displaying the graphs
¢FDWLRQ KRXUV ZLWKLQ WKH ZKROH \HDU

(hours > 8g/kg) and the difference

between the absolute water content

of the outdoor air (during the de- 2.2 Extrema

KXPLGL{¢FDWLRQ KRXU DQG WKH ZDWHU

content of the indoor air (8 g/kg). The . . .
GHKXPLGL:FDWLRQ JuDP BYelicking Qife button ‘Extrema’ a
from the operating hours per day and summary table is displayed, showing the

the using days per year. extremps

iminaten [k |

2.3 Degree-day and gram-day

In order to assess the demand for heating
or cooling it helps to determine the number
of degree days [Kd/a]. Both heating days
and cooling days can be calculated, adju-
sting the heating level (e.g. 15°C) and the
cooling level (e.g. 18°C) and the average
indoor air temperature individually.

By obtaining the number of gramdays [gd/

3.0 Psychrometric chart

The menu option ‘Psychro’ displays and
combines outdoor air temperature and
absolute humidity, or precipitaion. You can
create both the psychrometric diagram

and the hx-diagramm (chart year) which
allows assignment to the climate zones,
concerning building climatology and room
conditioning.

The ‘Climate Diagram‘ (according to Walter,

NJD@ \RX FDQ GHFLGH ZKHWKHU KXP L Gietp EIBVY tispys temperature and
RU GHKXPLGL{FDWLRQ LV QHHGHG 7K isfillufibn of precipitation to compare the

mum water content of the air (e.g 8 g/kg)
can be adapted.

Degree Day Heat DegreeDayo < 15 _  [kae) sum(|20 |-9)
Kaia]
lgdikgal Cool DegreeDaye> 18 —  [Kdfa)
Humid GramDays< g — [lod/koa]
Dehumid. GramDay o> | g —  [ga/kga]

Fig. 2.3.1 Example output degree- days and gram-days.

7D>U&@ 2XWVLGH DLU WHPSHUDWXUH

x[g/kg] Absolute humidity and
Gh[W/m2] Global radiation

each with yearly maxima, yearly minima
and the annual average.

Extrema min - max 5
Ta (]

x [o/kal Ta| -135 | 287 | 103
Gh [Wimz]

X 13 18.2 59

Gh 0.0 970.0 | 289.9

Fig. 2.2.1 Example output extrema

06

results.

Bewi=

& e

[ S - R

Fig. 3.0.1 Menu item psychro.

3.1 Psychrometric Chart

The psychrometric chart is a correlation
between temperature [°C] and fresh air hu-
midity, absolute [g/kg] and relative [%)]. By
clicking on the button ‘Chart Year' three dif-
ferent time scales are displayed: 24 hours,
times of day and night( 8.00 am to 6.00 pm
and 6.00 pm to 8.00 am). The daytime and
nighttime area can be set individually by
clicking on the button ‘hours 9/18" (yellow).

1B e L 28 o ey = el
)
s A B« 0B

Camualion Wik ASHRAE: Siandanl 55

Bgaluts Humiity » [gig]

5 m o 45 A

s X = = B
Outdoar Tampeeatum Ta PG

Fig. 3.1.1 Example output psychrometric chart.

The diagram helps to assign a location to

D VSHFL,F FOLPDWH JRQH GHPRQVWUDWHV WKH

possible need for conditioning measures,
and shows the different possibilities of con-
ditioning. Relevant design information for
passive cooling systems is the dew piont
temperature and the wet-bulb temperature
(risk of condesation, or evaporation)

The Psychrometric Chart features nu-

PHURXV RSWLRQV RI FRQ¢{¢JXUDWLRQ DV IROORZV

Psychrometric Chart e 5| | Data Points
Face

Average Year

[] Average Month

"] Border

Comfort Area
Isotherme, Enthalpy
Rel Humidity

[] cimate Zone

xlghkgl | 0 s

Fig.3.1.2 Various setting options of the psychro menu.

Ta [°C] and x [g/kg]:

the scale of the X-axis or the Y-axis can be
individually set. the display values are set in
steps of 5.

Data Points:
You can display or hide the 8,760 data
points.

Face:
The area of the hourly data (light blue) can
either be displayed or blended out.
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Average Year:

monthly average values are shown (dark
grey points), connected by the thicker dark
blue line.

Average Month:
all of the daily average values are displa-
yed.

Border:
You can display or hide the contour line for
the hourly data.

Comfort Area:

the comfort zone (summer and winter)
according to the ASHRAE Standard 55 is
displayed. The diagram also shows the per-
centage of hourly data in the comfort zone.

Isotherme, Enthalpy:
isotherm and enthalpy lines can either be
displayed or blended out.

Rel. Humidity:
the rel. humidity line can either be displa-
yed or blended out.

Climate Zone:

main climate zones accoring to the buil-
GLQJ FOLPDWH FODVVL¢FDW
displayed

h,x-Diagram:
instead of the psychrometric-chart the data
output is displayed in a hx-diagram.

LT re——
™~
19 VA GDE 08

& &

Bk oMK S

Cutrpar Temparature Ta |

Comalatinn wih ASHRAE- Standard 55

B 0] 3 = =
Abaniuts Humidty « |pkal

)La ([DPSOH RXWSXW K [ GLDJUDP

3.2 Climate Diagram

By clicking on the button ‘Climate Diagram'
a diagram with monthly average values of
outdoor air temperature and precipitation is
displayed (according to Walter, Lieth).

o tvergage Ncoh [1C]
=
I herpags Wert ]

"l Fobh Mw fpr Map A Jd Mg Eap ol My Dic

Fig. 3.2.1 Example output climate diagram.

The displayed data facilitate the conside-

ration in the ign of seas ?Lgfectson
&.%U@or;ﬂ—tgri% ature antﬁ) pitation.

4.0 Frequencies

In the column ‘Freq‘ you can display the
cumulative frequency for climatic elements,
such as temperature, humidity, solar radiati-
on, light and wind.

' CWToal

Temp | Humidly | Radiation | Liht | wind |

Fig. 4.0.1 Menu Item Freq

The program can output the result both on
a monthly view and for the full year (divided
into day and night) in different pie charts.
These display the generated circles and the
pertinent colored legends.

from step to
10 3 40 ] user
yLd 6HWWLQJ RI LQWHUYDO VL]H DQG VWDUW HQG YDOXH

The colors (RGB) of the circular segments

FDQ EH FRQ:JXUHG LQGLYLG
H

VHSDUDWH FRORU (OH IRU
the following folder:

‘CWT folder > ‘database’ folder > ‘user
folder

[ deltamaxTacolor
] Frcolor

] Gheolor

] Lcolor

[ tgeolor

[ sumGh-color
[ Tacolor

[ Tdeolor

[ Theolor

[ worldcolor
[ Xeolor

Fig. 4.0.4 Color data of different menu subitems.

X
D

o i 8 e S Mgl [
T a s« 0B
,Q WKHVH ¢(¢OHV \RX ¢(¢QG D OLVW RI
values (RGB) of the segments. The number
of colors corresponds to the number of cir-
e Sz cular segments. You can change the color
el e by entering the RGB values of the desired
color.
a i
Datei Bearbeiten Format Ansicht 7
42 77 125
48 124 180
140 169 207
LS iy 229 233 245
253 244 171
239 218 2
243 151 27
231 85 21
228 161l 173
176 28 66
135 19 37
yLd ([DPSOH RXWSXW )UHT 89 19 37
Global radiation Gh [w/m 2@ <HDU
Fig. 4.0.5 Color data of different menu subitems.
The frequency pie charts are therefore an
important support in answering different o
questions in the planning of buildings and in ~ T0 apply the individually set colors on the
the concepts of room conditioning. pie chart, you check the box ‘user".
The following explains the different menu from step to
items/ output possibilities/ setting options.
) ) -10 5 40 user
The interval size (e.g. 5), the start value(
HJ | DQG WKH HQG YDOXH H J [-
of the pie charts can be individually set by Ll SFWLYDWLRQ Rl XVHU GH¢QHG FRORUV

FOLFNLQJ RQ WKH LQSXW ¢(¢HOG EHORZ

DOO\ 7KHUH LV D
FK P

HQX LWHP LQ

DOO FRORU
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4.1 Temp 4.3 Radiation 4.4 Light 4.5 Wind
Temp | Humidty Radaton | Lght | wind | Temp | Humidty [Ragien] Lont | wing | Temp | Humidty Radiaton |1 Gl wing | Temp | Humidty | Radistion |  Light |§"{find
Qutdoor Air Temp. from step to Global radiation from step to Global llum. from step to Wind speed from step to
Ta[c) Gh [Wim2] Lg [ FF [misec]
-1 ° | Fuser 20 20 1000 [F] user Difiuse llum 0o 0o 2001 [ user z z " [ user
Inel Surface ] 0 Lt
NESWN .
emp. difference rom ste o 4 ) ind direction ind rose.
’T-‘”‘pf':\f’i Hin Night [<] : i k e Average llum Hour ‘E'VD F]d - = o
s 5 2 | 5y 0 Tl 23 R Angel i dag has to be a ivisor [ frea
. i 2 e ot 5
e+ 15 Days  — [
Fig. 4.1.1 User interface Temp. g:‘m:“vf;‘g;ﬂﬂ from step fo Fig. 4.4.1 User interface Light Fig. 4.5.1 User interfac e Wind
e 2 2 i [ user
'2.XV\./GRRU $LU 7.HPS 7D > *OREDO LOOXP /J >O0X[@ DQGLQG VSHHG )) >P VHF@
The distribution of the outdoor air tempera- "LIIXVH /G >0X[@ WKH ZLQG VSHHG PD\ LQAXHQFH WKH KHDW
ture indicates whether a room needs to be . Displays the illumination level, both global requirements in winter and the cooling in
cooled or heated. onen and diffuse. The diffuse illumination level summer.
during the usage time helps to determine The wind speed is also important for the
7HPS GLIIHUHQFH 'HOW Sig-;gl Vafiét’ls setting options of the radiation menu. the daylight factor, which provides state- feasibility of solar shading or energy pro-
' > ments for illumination with daylight. duction.
For assessing the potential of night cooling, vio
the temperature difference between the *OREDO UDGLDWLRQ *K >: P @
daily maximum and minimum are important ~ Global radiation shows the cumulative fre- $YHUDJH LOOXP >O0X[@ :LQG GLUHFWLRQ " >f@
values. quency of global radiation, direct radiation Displays the daylight quotient for different To avoid pressure differences at the buil-
or diffuse radiation, depending on inclinati- kinds of glazing or window surface area, ding, and to permit natural ventilation, it
gﬂdfrgrrinel\q/tear:ilgﬁlé??hergi?fgsc : vertical wall) depending on the depth of he room. is important to take the wind direction into
L : account.
4.2 Humidity o o To determine the desired time, use the
o Both, inclination and orientation can be LOSXW ¢HQOG 'DLO\ H[WUHP HYRMUFD Q HIXDAQLY WK EXEGLYLVLRQV RI WKH ZLQG
Temp | Bl ] Radton | tign | wig_| GH¢QHG H[DFWO\ ZLWK WKH KHOS RI W iﬁ)Pé}Jo‘?tRéhverage illumination (e.g.  rose by choosing the angular size for every
Z_OU_ alsoeﬁag_choosg_be_twegﬂ glodbgl_f;a— + 15 days). single section. In order to improve compa-
Absolute Humid wom s b iation Gh, direct radiation Dh and diffuse rability the from-to-value of the legend / of
ol . . - radiation Bh. 21513 Hor e the wind speed can be individually set via
Bluser L2 1 WKH LQSXW ¢HOG VKRZQ EHORZ
Incl. Surface [] 0 o+ (15| Days 51945 [
Dewpoint Temp. from step to
oL " 2 " MESWH )LI 6HWWLQJ RSWLRQV $YHUDJH ,00XP '>0X[@ w0 53
Cosing L Tems, Cluser . v @ Gh ) Dh ) Bh Ange in g has to e 2 ivisor (7] FF minfmax
Torcl et Rty EDCED OV
0 | L = '
Fig. 4.2.1 User interface Humidity. _‘_-z -
) ) - TS ITH . LI BHWWLQJ RSWLRQV :LQG GLUHFWLRQ " >f@
Fig. 4.3.2 Settings of global radiation Gh [W/m ? @
$EVROXWH +XPLG [ >J NJ@ i — e e e I g SRS -
The absolute humidity is an important pa- *OREDO UDGLDWLIR@*K >N:K P 5 s SR e —
rameter which can help to decide whether The amount of solar energy every day " T 1858 30 '
natural ventilation or night cooling are pos-  shows the solar heat load for the respective . or o e o
sible and whether the cooling systems run |ocation. It may indicate the possibilities i iamcon
without treatment of the incoming air. of energy generation such as photovoltaic i D Gt
systems, solar collectors or solar cooling. Eg ' i e
"HZSRLQW 7HPS 7G >f&@ DQG
&RROLQJ /LPLW 7HPS 7S >f&@|XxVH 'LUHFW UDGLDWLRQ 'K %K
The dew point temperature indicates if To degide which sun protection concept is Y
GHKXPLGL,FDWLRQ RI WKH VeSSt heamdurkt ¥ diHiddd S Girect W
I(itr%i;etglr!r?ge?gmlrzgir?gisctgtrgsS)if -(I:-}(;gli(r:%oll)lgg radiation must be taken into account. It also
VKRZV WKH HI{(FLHQF\ R1{ VRODU HQHU SUR
evaporation is possible. duction systems. ¢ Q QHUJ), ([DPSOH RXWSXW $YHUDJH L

$YHUDJH /J RI

yLd ([DPSOH RXWSXW :LQG GLUHFWLRQ "' >f@ '
10 <HDU 11
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5.0 Solar

The ClimateTool enables you to determine
the solar radiation on any inclined surface
as the power or energy amount for individu-
al days, months or the whole year. Percen-
tages of the diffuse and direct radiation can
also be determined.

The course of solar radiation and the
amount and type of irradiated solar ener-
gy can be analysed for individual days,
months, or for the whole year.

7KH VRODU GLDJUDPV LOOX
of orientation and inclination with regard to
the amount and kind of solar radiation over
the course of a year. They are an impor-

tant and helpful factor in urban planning, in
facade conception, and in planning solar
energy systems.

W Wi
@ oy
= | s

S e 2y oy
sy

b

| IN|+]|

Fig. 5.0.1 Menu item Solar.

Further details on the corresponding menu
items are given in the following paragraphs.

6RODU UDGLDWLRQ@@D\ >N:K P

By clicking on the ‘Diagram Day* button, the
course of the solar radiation on a certain
day (as explained below) on differently
orientated surfaces can be displayed.

Day  Month

21 3

. 5e e . -
. |3e 3
L i -\'_

Fig. 5.1.3 Example output Solar radiation Day
2@Gl@ PDFDGH 'D\ $XWR

yLd 6HWWLQJ RSWLRQ 6RODU?G@GLDWLRQ 'D\ >N:K P

Auto.

Vil iRpyEa Y koic ot SRR

a tool for orientating the building and for
estimating the solar radiation of the room,
as all directions and the horizontal level can
be set.

| OO it T gy e T R Y T )
ik me— e -
e At 9e 0E

1 ke
- £ 4 o]
% E 2 23k
= - W B
g 404 { 04 S0
£ f 1
T sm /
i J
2
=
I m \
& \
= \
m |
Lo 3 -

) i
s Dy fid]

Fig. 5.1.2 Example output Solar radiation Day
20\@K R-DJUDP 'D\ $XWR

By clicking the ‘Facade Day' button the
program generates two different graphic
charts, which display the amount of solar
energy received [kWh/m?2d], for different
orientations. There is a projected cube with
differently oriented surfaces that shows the
amount of solar energy on the left and on
the right is the same cube in 3D. You can
rotate the view of this cube by using the

button @]

Via the setting options shown below, sur-
faces that are arbitrarily oriented or inclined
can be displayed exactly. You also may
investigate the global, direct, and diffuse
solar radiation.

NESWH
ol Surface[] ., .
aiter trom horzontal @[>
50 50
yLd 6HWWLQJ RSWLRQ 6RODUQG@G

inclination and orientation.

As an example the radiation on a vertical
surface facing west is displayed.

[ S 1 Giriesl Raskation [Wovi 711, a6z 5 Driewiatibe ma I 3t 783 o=
e
SETTPRLC T | - |

= Glaal 71 I Burnme 3N o o
= Dirert 21 3 Summe 2 §1eiVh prg m
= DV 21 3 Sume 1 7MW 0

Fig. 5.1.5 Example output Solar radiation Day [
8@ PLDJUDP 'D\
IDFDGH

6RODU UDGLDWLRQ@P&QWK >N:K P

Via this menu item the program calculates
the amount of solar energy [kWh/m2] on
both, the surface (facing north, east, south
and west) and the horizontal surface (all

faces of the cube) for the respective month.

T 7ot L Gt R o S —
Fe
Dade Lande M=

dpmuany Fabryar; Warch

o=
Hy

EE28

Fig. 5.2.1 Example output Solar radiation Month

2R@ POREDO UDGLDWLRQ

By choosing ‘Direct' and ‘Diffuse* you can
determine the share of direct and diffuse
part of the total amount of solar radiation.

‘Single Months' shows every month of the

global radiation separately in a graphic
chart.

YHUWLFDO ZHVW

J)DFDGH ORQWK

13
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6RODU UDGLDWLR® @HDU >N:KH®HUHO YLHZV >YDULRXV@ 6.0 Urban 6.2 Model
This menu item opens up the possibility In ‘General views' you can select from an Basic questions in urban planning with The effect of one building shading another
of calculating the amount of solar energy H[WHQVLYH OLVW RI FOLPDWH YDO XH Vregadd td prientation, height, and distance can be precisely calculated. There are
[kwh/m?2a] depending on the orientation All selected values are displayed in one EHWZHHQ EXLOGLQJV DV ZHt@@Omanivaysitldstablis® thexbuilding’s
and the angle of inclination, for global radia-  graphic chart. By assinging values to the HQFH RQ PXWXDO VKDGLQJ FJRotety. ¥t nfayebterlvalieSin the
tion as well as direct and diffuse radiation. abscissa and the ordinate axes the corre- with the analysis of menu ‘Urban‘. You table directly or draw them in a clockwise or
lation between three parameters can be must set a location before using this tool. counterclockwise manner. Each building is
generated. See ‘Import' instructions in section 1.2. GH¢{QHG E\ IRXU FRUQHU SRLQWV S S
‘e g vtk | =15 i (Need to double-check the Bk designation) S WKH ¢UVW HDYH KHLJKW K D URRI
- 30HDVH ¢QG GHWDLOV IRU WKH PHDQLQJ RI WKH height (h2), and the other eave height (h3).
Jode nan e e abbreviations in chapter ‘Import'. mee —=mew  YOU can also specify displacement from the
e ; = = ) vertical axis using (z0).
: e | ven
» = G . ——
1108 2| om ol om _—
3 » - SEEEE m] | ylm] | 2m] |
{: ™ LI 6HOHFWLRQ H[DPSOH *HQHUDO YLHZV >ypul =™ = % '3'_ - = pl 8230 3570 || hl 0.00
T o Ta and R with hy. " ‘ p2 | 6686 -16.97 || h2 0.00
g - . - p3 3474 1477 || h3 0.00
* - As an example, outdoor air humidity Ta
[°C], precipitation RR [mm] and hours per pd | 4954 -S444 20 0.00
i year hy [h] are selected. - =1 -82.72 5353
' 8 : A 7KH ¢JXUH EHORZ VKRZV WKH DVVHVVH . _-|
Pl Do the correlated values. s2 -8084  B5.34 1 - ll
F‘Q-5-3-1Examp'i";‘f’t(“Ss'a[ggd‘a‘)“g‘yg'th OROWK Mipms w AEENEF"NEEEEENE LI (QWHULQJ DQG FKDQJLQJ EXLOGLQJ YDOXHV
e
dde %5092 (0B
. = In addition, the menu item serves to de- Fig. 6.0.1 Menu item Urban. It is also possible to import a jpg image for
hY | termine the month providing the highest tracing. Simply click on the pic | button,
amount of radiation energy [kWh/m2a] and 6.1 Sun Path select your image, and it will be inserted.
dm th?fOPl'TUThlnC“naUOtf) []] of thtﬁ building ’ The image below is from a screen capture
m surface for the respective month. ) - of Google Maps®. This method is very hel-
e -
I: . TETTe. S - of the sun from the sun chart, both for a lﬂtseﬁieéh?’vbucljlidmg to thex|trr11(:;1%§385|mply
VSHFL¢HG PRQWK UHG_OLQ‘F-'-scaIE[m]' tan, '|§1Et en trace the
- = I ¢HG WLPH JUHHQ OLQHV Ly g imErh i inen, 108
RH il i sunlight, shading, day length, sun zenith, length. The roof ridge is always parallel to
G_Gh i compass direction and sunrise and sunset line ségment 1.2
G_Dh can be determined for an entire year. .
G_eh et E e I .
G_Bn )L ([DPSOH RXWSXW *HQHUDO YLHZV >YDULRX VBt b
Fig. 5.3.2 Example output Solar radiation Year Ta and RR with hy.
Lg >N:K P D@ OD[LPXP 5DGLDWLRQ (QHUJ\ DQG
FF Optimiced Inclination.
DD
p Via the option ‘Year' you can select the pe- =
hs riod of time, over a full year or just a single
G_G0 month
Az In order to enhance the comparability of
X different graphic charts, you can create a
Ld ¢[HG OHJHQG ZLWK D IURP WR VFDOH XQGHU WKH . S
G Bk menu item ‘Range’. o @ W M a0
G_Dk 4 yLd 8UEDQ RYHUYLHZ ZLWK ORRGHG LPDJH DQG GUDZ
G_Gk - v [Year o buildings.
Ta "7 L‘ ] Rangg

1341

e

Fig. 5.3.4 Setting example Solar radiation Year
>N:K P D@ )DFDGH ORQWK

yLd <HDU

2XWSXW 6XQ 3DWK

Fig. 5.3.3 Setting option of different
FOLPDWH YDOXHV
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The box with a ‘1‘ adjacent to ‘+* and ‘-
indicates which building you are adjusting.
To add another building click on the ‘+".

To remove a building click on the ‘-*. The
large red number on the plan indicates the
building. .

1 hd j
To see if your buildings have been properly
constructed, click on the ‘Check’ button.
This will bring up an image similar to the
one below. You may freely rotate the image
using the ‘B) button. You may zoom and
save the model using the button above the
menu tabs.

LI &KHFN

6.2.1 Calculating the results

B range Twall SR>
value

emission 0.10

absorption 0.90

heat coeff ext.[W/m "2] 50.00

heat coeff int.[W/m*2] 10.00

Tin[*C] 21.00

thermal resist.[W/m*2] 20.00

Stop a@o

yLd '"H¢QLWLRQ RI ZDOOV

The geometry of your building(s) and the
results of the calculation will be automati-
cally saved in your installation folder under
‘db/sol/Name*

6.2.2 Read and display the results

2QFH WKH FDOFXODWLRQV KDYH FRPS
you may view the various result options.

You can view the results by global horizon-

tal radiation (Gh), direct normal radiation

(BKk), and/or diffuse horizontal radiation

(Dh), outside temperature of the building

faces (Tout), inside temperature of the

[ e = Ll
o
dwe s B [Me
HE
21
s
" -
LJ ([DPSOH UHVXOW 7LQ <HDU

Each face of the building is divided into four
quadrants. To display and hide the different
buildings choose the corresponding number
(?EF\&I he ‘visible* checkbox for presen-

atlonal purposes. You can also change the
color of each building into black.

1 » [ black
2 = |[¥] visible

20FH \RX DUH VXUH WKH JHRPXMMOBLOQJI PREYUFAWLQ WKH KHDW AX[ ByH.Q2V 0own\Display

press the ‘calculate’ button.

You may choose to include diffuse horizon-
tal radiation in the calculations or not by
placing a checkmark in the box next to ‘incl.
Dh Shad.’ For further explanation please
refer to chapter ‘Dh. Shad.".

incl. Dh Shad.

Fig. 6.2.1.1 Calculate incl. Dh Shad.

By clicking on the ,calculate‘ button a win-

GRZ ZLOO EH RSHQHG ZKHUFESh

the following parameters of the building
envelope:

emision [
absorption [
KHDW WUDQVIHU FRHI{WmMH Q)
KHDW WUDQVIHU FRHI{WmMAH Q)
temperature (face inside) [°C]
thermal resistance [Wim2]

After adjusting the settings you can click
the ‘go* button to start the calculation.

of the building sections can be listed both,
individually (q) or collectively (gbuilding).
To specify the selected climate data you
can choose between the mean, the mini-
mum, the maximum and the sum. You can
determine individually the initial and the end
value in the table on the right. By clicking
on the ‘clear button the program generates
suitable values automatically. All results
can be calculated for the whole year or by
individual month.

@ e & ® ymin ymax

mean max min sum Gh

|
=

reset | clear | Go |

Clicking on the ‘Go' button will provide a 3D
view of the chosen calculation.

a detailed analysis for each quadrant can
be requested by clicking on it.
I Fure 3 T Etmmar Buiting Wk s 23 T Ve Lo 5 g
-

™

& 0 Wl M0 N0 W00 S0 am0 W0 9080 W
' 5w = =

Fig. 6.2.2.4 Result T of a quadrant.

The diagram shows the hourly data of a
year or of the selected month as well as the
daily mean value. the generated diagram
can be customized. you can change both,
the time axis (x-axis) and the range of the
choosen climate value (y-axis), by spe-
cifying the settings in the boxes. the graph
adapts to your selection.

45
>>>
5 _u 8000 10 3000 TN
=i W

B g & Tir Extrroems: asising Wl bartms 13 Tirasame
Fin

Tn

ul
- e e e
T =

Fig. 6.2.2.5 and Fig. 6.2.2.6 Result quadrant and opti  on
GLVSQear?

/IRDG VDYHG UHVXOWYV
For reading in data of a former session you
HQWHU WKH (¢OH QDPH LQ WKH pFOLPDWH SODFHpu
(¢HOG SUHVV WKH pUHVXOWu EXWWRQ DQG FRQ¢ U
the query with ‘yes'. you can reload the
picture via the ‘pic' button.

climate place:

test

Read results "test"”

Fig. 6.2.3.1 Steps loading results
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%XLOGLQJ IDFH UHVRO X yisiblé Sky with diffuse radiation
The bulding face can be divided into more
sections by changing the resolution in the
IROORZLQJ ,OH

installation folder > db > sol > urban_con-
trol
shaded area
As standard, 1 is setted. by changing the
value to 2 the amount of quadrants will rise
from four to sixteen. The calculation time
will increase. 90° 90°

Resolution: 1 >>> Resolution: 2

shaded area

yLd )LJ &KDQJHG 5HVRIOXW

-90° 90°

'LIIXVH 'K 6KDGH Fig. 6.2.5.1 to 6.2.5.3 Explanation of diffuse shade and
By activating ‘incl. Dh Shad." the program
takes acount of the fact that the visible sky
and its diffuse radiation may be hidden by
another building. The diffuse radiation will
be reduced by the percentage of shaded
area. For a better understanding see the
illustrations below.

6.2.6 Steady State heat transfer
Method of calculation of the walls surface

WHPSHUDWXUHYV ,W LV D VLPSOL,HG FDOFXODWLRQ

that keeps constant outside air temperature

and radiation. below you see the corre-

VSRQGLQJ HTXDWLRQ DQG WKH GH¢{QLWLRQ RI LWV
parts.

intern wall extern
Qg < A O
T q 4 T
-
(ay) e
T { Tee

Fig. 6.2.6.2 Heat transfer

KHDW WUDQVIHU FRHI(¢FLHQW H[WHUQDO
KHDW WUDQVIHU FRHI{(FLHQW LQWHUQDO
heat transfer resistance
wall thickness
HI¢FLHQF\ HPLVVLRQ UDGLDWLRQ
HI¢FLHQF\ DEVRUSWLRQ UDGLDWLRQ

D

2,0, |

lobal wall — + q
(tﬂlrect and dlffuse radiation on the wall)
boltzmann = Stefan—Boltzmann constant

Gy = A, = O, +0, - A = (A,) + 0

LWV SHUFHQWDJH RI WKH YLVLEOH VN\Q,*t0,-0,=0,=0d

mit: (T -T)
e boltzmann - T,

we wi

e

Y.

q -4, lobal wall
q, =R/ (‘r

A o (Tu-
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7KH IROORZLQJ ¢OH W\SHV PD\ EH VHOHFWHG IRU

saving and exporting.

0$7/$% )LIXUH PAN)

$GREH ,O0XVWUDWRU ¢(OH DL
%LWPDS ¢(OH EPS

(36 ¢OH HSV

(QKDQFHG PHWD¢OH HPI
JPEG image (*.jpg)

3DLQWEUXVK ELW ¢(OH S
SRUWDEOH %LWPDS ¢(OH S
Portable Document Format (*.pdf)
3RUWDEOH *UD\PDS (OH S
B3RUWDEOH 1HWZRUN *UDSKLFV ¢OH SQJ
B3RUWDEOH 3L[PDS ¢(OH SSP

BRUWDEOH LQ.PDS ¢(OH SNP

TIFF image (*.tif)

TIFF no compression image (*.tif)

)LJ 'LITHUHQW ¢(OH W\SHV IRU VDYLQJ

Afterwards it is possible to edit the saved
| exported graphics (e.g. in lllustrator /
Gimp / Inkscape / etc...). The data are not
restricted.

RQ IROGHU ! (OH QDPH ! DQG WKH GHVLUHG ¢(OH

Handbook
8.0 Editing and export of graphic charts You can save the selected settings as
. . » styles and apply the style later to other

ClimateTool offers extensive opportunities graphics.

for adaptation or exportation to edit or to in-

sert graphics / datas into other documents.

These opportunities are:

JLOH ! ([SRUW 6HWXS

There you can customize certain properties Fio 7,02 Oni .

as ‘'Size', ‘Rendering’, ‘Fonts' und ‘Lines' 1g.7.0.2 Options styles.

and set different options.
Via ‘Apply to Figure' the selected settings
are displayed as a graphic (can also be
seen as a preview).
By clicking on the button ‘Restore Figure*
you can recover the original graphic chart.
The button ‘Export..." is used for saving the
¢JXUH ITRUZDUGLQJ WR pu6DYH $Vpu

Fig. 7.0.1 Options properties.

In the column ‘Size* you can determine

width, height and length of the graphic

chart.

In the column ‘Rendering‘ you can set the

range of colors, the background color, qua-

lity and the format of the rendering. ) _ o
Fig. 7.0.3 Selection possibilities.

In ‘.Fonts‘ you can determine font, size,

weight and angle. You can save the graphic charts as follows:

The last menu option is ‘Lines'. You can ad-  File > Save As > than select your destinati-

just and scale the line thickness and width.
format > save
or by using the icon

24
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9.0 Climate Change

ClimateTool offers the chance to compare
different climate change scenarios within
the years 2020, 2040, 2060, 2080 and
2100. The daily mean data are based on
the following:

Experiment: rcp26, rcp45, rcp85

Model: MPI-ESM-MR

Time frequency: day

Version: 20120503

Project: CMIP5

Institute: MPI-M

Long Name: MPI Earth System Model run-
ning on medium resolution grid

Funder: Bundesministerium fuer Bildung
und Forschung

Principal Investigator: Marco Giorgetta Fig. 9.2.1 Example of a comparison between measured

Source: http://esgf-data.dkrz.de/ and future climate data.
%OXH PHDVXUHG DQG LQWHUSRODWHG GDWD IURP ZHDWKHU
VWDWLRQV WLPH SHULRG WR 7KH GDLO\ PHDQ

9.1 Download of data YDOXHV DUH FDOFXODWHG IURP KRXUO\ GDWD
*UHHQ GDLO\ PHDQ YDOXHV IURP PRGHO 03, (60 05

’ . VHH FKDSWHU \HDU
Click on the button ,Future' to download the 5HG GDLO\ PHDQ YDOXHV VFDOHG IURP PHDVXUHG KRXUO\
data to compare climate change scenarios GDWD WLPH SHULRG WR

as described above. Ask for the download
key.

ClimateTool is based on hourly data, the
data from the MPI-ESM-MR however are
daily mean values. To get hourly data out of
these future data the measured data (time
period 1960 to 1990) are scaled for each
day with a factor so that the scaled mean
GDLO\ YDOXHV H[FDWO\ ¢ W WR WKH GDWD IURP WKH
MPI-ESM-MR model. The humidity of the
MPI-ESM-MR is based on 1bar. Climate-
Tool calculates the humidity for every single
location based on its pressure

Fig. 9.1.1 Download of data.

9.2 Import climate data

Choose the

- location by clicking on listbox, map, local
data or user,

- experiment rcp26, rcp45 or rcp80 and

- year 2020, 2040, 2060, 2080 or 2100.

The following variables will be updated
according to your chosen cliamyte change
scenario:

- humidity

- temperature



