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BISTRA v5 - Overview

overview

A Solar processor - feature RADCON E Reporting: Graphic output
Al Specular reflection of solar radiation E1  Sun position
A.2 Handling of opaque materials in contact with E.2 Visualisation of absorbed solar radiation
transparent materials E.3 Revised legend: clustered cavities + material names
A.3 Revised Solar Data input - option to fix sun position E.4 Miscellaneous

A.4 Improved algorithms - reduced calculation time F Reporting: Text outout

B Climatic data F1 New report definitions: AT, ., Eio Eqite Egin Egr
B.1  Input of EPW and TRY files F.2 Absorbed solar flux/energy into materials (g, Q)
B.2 Handling sub-hourly solar data from hourly solar data F.3 Option to save data as .csv
B.3 User defined start time F.4 Miscellaneous

C ENISO standards G Online Physibel Portal

C.1  Revision of Colours Window in line with BISCO v12

Gl U t
C.2 Gas mix according to EN 673 ser managemen

o . G.2  Support
C.3 Cavities and layers according to EN ISO 6946 G.3 Physibel Knowledge Base
D Bitmap editing - Documentation

- Tutorials and examples
- Videos

D.1  New function ‘Bisect’
D.2 Snap to pixel

D.3 New drawing functions H Licencing

D4 Miscellaneous H.1  Perpetual licence (USB key)

H.2 Subscription licence (software key)

Q AN
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Al. Specular reflection of short-wave radiation

overview

New parameter in Colour window:

Specularity (%) = percentage specular reflection of direct solar radiation

Diffuse reflection 100% specular reflection Partial specular reflection

5=0% S$=100% 0%<5<100%

4% Colours

E=S(EeR ==

Col. Type Name 7 c| Ba he &r| Sun psfl Specular s | Standard

WimKl| [ [FCl| WmK]| [FCl H el as - solar absorption factor (_)
2 MATERIAL | 100% specular reflection 10.000( 0.00 1.00' 100' 0.00 .
4 MATERIAL | 100% absorption (inner ring) 0.020] 0.00 0oof 020 p, : solar reflection factor (-)
7 MATERIAL | 100% reflection surface {outer ring) 0.040| 0.00 'I.DEI DN T: SOIar transmiSSion factor (_)
8 MATERIAL  [filling 0.040( 0.00 D.‘IEI DI 0.00 s*®
170 BC_SKY solar zone 0.0 250 o.ofvEs 1 | | S: specularity (%)
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Al. Specular reflection of short-wave radiation

overview

Theoretical example:

- Insulated circle with small opening
* Outside surface: a =0, p,=1
* Inside surface: a,=1, p.=0
* Horizontal opaque plate 0,=0°C
h.=2.5 W/m2K

\|S=1ooo W/m?

- Solar radiation
* 1000 W/m?
* Fixed sun position (45°)

0% specular 50% specular 100% specular
(100% diffuse)
5 0= 0
? : p.=1
| E: 5=100% £
I? B R
: = B

0°C - 20°C 0°C - 150°C 0°C - 300°C
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Al. Specular reflection of short-wave radiation

overview

Practical example 1: specular reflection from built environment

[Wim?)

2200

-2100
-2000
- 1900
1800
1700
1600
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1400
1300
1200
Concentration of
solar radiation by a
concave shaped
700 M M
building
500
-ADD
300 =1
=EDD
100 — B i
B
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Al. Specular reflection of short-wave radiation

overview

Practical example 2 : specular reflection of facade elements

] Fagcade fin - parameter:

- Case 1: 90% specular
- Case 2:100% diffuse

Horizontal section of ﬁ
mullion with DGU

Inner obstacle behind glass
1 day simulation

Berlin, 26" May
South/East orientation

A

AN NAN
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Al. Specular reflection of short-wave radiation

overview

Practical example 2 : specular reflection of facade elements

0000:09:00:00

- i
. .

Temperature of inner pane

70
65
60

s 55

@ 50
=

& 45

& 40

ES

'_
30
25

20

——100% diffuse

—90% specular

Case 1: 90% specular >

0:00 2:30 5:00 7:30 10:00 12:30 15:00 17:30 20:00 22:30 46

9.00h < 33

Specular reflection on the outer -
fins can result in zones with

concentrated solar radiation )
Case 2: 100% diffuse

physibel BISTRA v5
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A2. Contact between opaque & transparent materials
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overview

Absorption and interreflections at opaque materials behind
transparant material are considered.

<

physibel

Transparent materials

T, ,#0
ps,2

Solar properties at incident side
are applied.

Same as in BISTRA v4

Opaque behind transparent material
'ps,z 'aS,Z pS,Z

'ps,z

Absorption and interreflections at
intermediate opaque materials are
considered.

New in BISTRA v5

(BISTRA v4: required trick with virtual layer of %

RADCON type to consider absorption in

opaque material behind transparent material) NS NN
BISTRA v5
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A3. Revised Solar data - Option to fix sun position

overview

Solar Data:
- Real sun path

- Fixed sun position
Solar data dialog box

Solar Diata x

 Visualisation of bitmap
o ‘?‘ ~ orientation (for June 21th at 12h)

(" Fixed sun position
/ * Rotation possible with mouse
1. Rotate bitmap (in =] around £ axis !

30 that new X axiz is parallel to horizon plane C u rS O r'
[clockwize] rotation angle = |0 °

2. Rotate bitmap upward (in 7] around = axis
z0 that new 3 plane iz parallel to horizon plane

elewation angle = 90 :

[0" = harizontal bitmap, 9307 = vertical bitnap)

3. Azimuth from # axis to north diection

[clockwize] azimuth = i °

E arth position Sun position an June 21 at 12 h
Latitude ] M
Longitude rraz3 E

Time zone 4 hE @

Solar radiation

a
Haorizontal global solar radiation function G0l 0

Harizantal diffuse solar radiation function D01
Cancel
Ground reflection factar nz

Q ANANAN
physibel BISTRA v5
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A3. Revised Solar data - Option to fix sun position

Solar Data:
- Real sun path

- Fixed sun position

overview

Solar Data
—>
" Feal sun path
—>
* Fixed sun position >
— | ™
— e
af
o —
—
—p de
|30 e
—>
—>
a >
2525 Fired sun position
RE.233 Tatal solar radiatior:
4 (" Function 101
(¢ Constant value |750 W Af
Angle of incidence 180 i
of zolar radiation
[0* = radiation frar right,  90° = from top,
180° = from left, 270" = from bottom)
0z

Cancel

» Total (direct) solar radiation via:
/ o Function (l01)
o Constant value
* User-defined angle of incidence

physibel
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A4. Improved algorithms — reduced calculation time

overview

- Clustered triangle faces for larger view factor faces in RADCON zone
- Number of rays for sky visibility calculation is a calculation parameter

- Increased calculation speed due to improved neighbouring nodes
algorithm for view factor zones (RADCON)

R adiation

[ Linear B adiation

Black radiation heat transfer coefficient |59 W (e K]
linear radiation]

Smallest accepted wiew factaor 0.o0m

MHumber of visibility rays bebween 100

radiative surfaces

b as. number of wiew factor faces m00
[Der wiew factar zonel

@ A

physibel BISTRA v5
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Bl. Input of EPW and TRY files (climate files)

overview

Standardised climate data formats EPW and TRY3 are available as input
for temperature, global and diffuse radiation

<

physibel

£ Function Graph EI@
40.0
30.0
5 200
& 10.0
: ]
F 00+
-10.0
] T T | T T | T T T T | T T | T T | T T | T T | T T | T T
150 -120 60 -30 30 60 90
4= Functions | = ” = ||ﬁ|
Mo, | Ref § Type Filename Prm.1 |Prm2 |Prm3 |Prm4 |Prm.5 | Prm.6
TO1 §EPW Berlin_Tempelhof-hour |
GOT §EPW Berlin_Tempelhof-hour
0ol jEPW Berlin_Ternpelhof-hour

/

Available via new function types

A

AN NAN
BISTRA v5
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B2. Handling sub-hourly data from hourly solar data

overview

Solar (climate) data is typically only available on hourly basis, where
fagades need often to be modelled with smaller time steps (e.g. 10 min).

An algorithm* to handle sub-hourly solar data when using stepped climate
data is included.

30 Hourly data (EPW)
---.e-.- Calculated instantaneous data (10 min time step)

25
& soe ",.
é . "o..
= 20 s -
‘E' s .
=) ,c" '
© $ )
T 15 hd »
o s @
[ $ ‘»
o s -
2 10 s S,
= : i
i) i 3
5 s *
; .
,*1 January 1st (Berlin Tempelhof) DN
0 ad .'--o-o-o-o-o-o-o-o-o-o-o-
6 7 8 9 10 11 12 13 14 15 16 17 18

Time of the day [h]

O*I\/\D I T.etal, A thod for det ini b-hourl I diation f hourly data, P di f%
O cDowell T. et al.,, A new method for determining sub-hourly solar radiation from hourly data, Proceedings of 7", ¥

physibel the 2018 Building Performance Analysis Conference and Simbuild, p. 518-252 (2018) BISTRA V5
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B3. User-defined start time

overview

Calculation Parameters are extended allowing to define
start time (in addition to start day)

Calculation Parameters *
Time axis
Time step |ﬁ|:||:||:|;|:||:|;2|:|;|:||:| dddd: hb: mm: 2=
Start-up calculation duration [0000:00:00:00 dddd: hb: mm: 2=
Calculation duration [0007:00:00:00 dddd: kh: rmm: 22

Calculation start Dap |251 ﬂITime [00-00:00 hh:romn; 22 I

A [= ==
40.0 —
300
? 200 ]
o ]
E ]
g 10.0 ] K axis: Time Scale X
a i
E i Scope Labelz
00 CFi s
] Ff“éd el dddd:hbmmzss -
] Minimum &+ - 0000000000 o
100 ] M asimurn &+ - [0007:00.00:00 G
] Maijar tick 0000; 03 00:.00
200 i Minor tick 0000:01:00:00
-£U. T T T T T T
0 3' Bl é " Function scope
T | & Calculation time Cancel W
BISTRA v5



15/41

C.1 Revision of Colours Window in line with BISCO v12

overview

The Colours window is revised to allow conformity with different EN standards:
- Rule — Subtype

- Physical flow direction (horizontal, up, down): defined by the user (and standard)

- Geometrical flow direction (X, Y)

- Standard (EN10077, EN6946, EN673)

- €1/ €2: emissivity's linked to a cavity (“single equivalent thermal conductivity method”)
- € emissivity linked to a material (“radiosity method”)

- Improved navigation in Colours Window: mouse wheel scroll

4% Colours EI@
Col. Type Subtype Physical | Geometrical | Name g1/82 h 3 ] h q| ba hc Pc Br | Standard || ~
flow dir. | flow dir. [-7-] [WimK]| [-]] [°C]| [WimPK]| [W/m?#]| [°C]| [WW/m2K] | [Wim]| [°C]

18 MATERIAL soda lime 1.000

B0 MATERIAL EPDM 0.250

86 MATERIAL polysulfide 0.400

=] MATERIAL butyl hot melt 0.240

105 MATERIAL muolecular sieve 0,100

170 BC_SIMPL  |HE HOR exterior 0.0 25.00 0 EMN10077

174 BC_SIMPL  [HI_LNORML |HOR interior (normal) 20,0 .70 0 EM10077

182 BC_SIMPL |[HI_REDUC [HOR interior (reduced) 20,0 5.00 0 EMN1007T

192 EQUIMAT | CAVITY HOR ¥ cavity (CEN) 0.90/0.90 0.079 EN10077

193 EQUIMAT CAVITY HOR Y cavity (CEM) 0.90/0.90 0.052 EMN10077

195 EQUIMAT | CAVITY HOR X cavity (CEN) 0.90/0.90 0.037 EN10077

214 EQUIMAT CAVITY HOR Y cavity (CEM) 0.90/0.90 0.065 EMN10077

215 EQUIMAT CAVITY HOR Y cavity (CEM) 0.90 /0.90 0.102 EN10077 v
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C.1 Revision of Colour Window in line with BISCO v12

overview

Customisable Colour Database with predefined colours

File — Open Colour Database... allows to quickly adjust frequently used
materials and boundary conditions.

A BISCO - ColourDatebase.bse - [Colours]
A File Edit Zoom Bitmap Colours Calc Output Settings Window Help

4% BISTRA - pve_frame_glazed.bst =18 22 L &Ju] lxlol] Miale) 47 u|)
— —. ' Col. Type Subtype | Physical | Geometrical | Name. o1 /62 5] 8 h q ea he Pc| er|Standard
. . . flow dir. | flow dir. [WE] WimK]| (1] °Cl| (WmeK]| wime | [C]| [Wim2K]| (Wim] | [°C]
File Edit Bitmap Zoom Colours Fune o [vTRA 1000 090
1 MATERIAL 1.000( 080
2 MATERIAL aluminium untreated surface 160.000| 0.10
OpEI"I... Ctrl+0 3 MATERIAL PVC rigid 0170|090
4 MATERIAL copper 380.000| 0.90
OFJEI"I Bitmap... Ctr|+ N 5 MATERIAL fibreglass (UP-resin) 0400 090
6 MATERIAL aluminium slightly oxidized surface 160.000( 0.30
- 7 MATERIAL 1.000( 090
O 5 En COIO Database'" 8 MATERIAL aluminium 160.000| 0.90
9 MATERIAL lead 35.000( 090
Close 10 MATERIAL stainless steel (erritic/ martensitic) 30000 030
1 MATERIAL Stainless steel (sustenitic/aust ferritic] T7.000] 030
12 MATERIAL hardwood 0.180( 0.90
SEVE Ctrl + S 13 MATERIAL steel 50.000( 0.0
14 MATERIAL brass 120000 0.30
SEVE AS. " 15 MATERIAL softwood 500 kg/m3 0130] 090
16 MATERIAL basalt 3500( 090
17 MATERIAL limestone hard 1700( 080
- 18 MATERIAL soda lime 1.000( 080
Batch Calculation... LS Ml L B
20 MATERIAL 1.000( 090
21 MATERIAL polycarbonate 0200( 090
1 pvc_fra m E_g | EZEEI : b st 22 MATERIAL ABS (acrylonitrile butadiene styrene) 0200 0.30
23 MATERIAL sand and gravel 2000( 0.90
2 facade_floor_sclar.bst 24 JmTERAL 1o00] 0
- - 25 MATERIAL 1.000( 090
26 MATERIAL «ceramic/porcelain tiles 1300( 090
3 pvc_frame_glazed.bst o B A T
28 MATERIAL insulation panel 0.035( 090
4 pvc frame gIEZEd.hSC 29 MATERIAL PMMA 0.180] 090
- - 30 MATERIAL 1000 0.90
31 MATERIAL clay orsilt 1500 0.30
- 32 MATERIAL bitumen sheet 0230[ 0.90
Ex It 33 MATERIAL 1.000( 090

physibel

AN NAN
BISTRA v5
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C.2 EN 673 — Gas mixes

overview

NBN EN 673 (2011)

EUROPEAN STANDARD EN 673

NORME EUROPEENNE

EUROPAISCHE NORM February 2011

ICS 81.040.20 Supersedes EN 673:1997

English Version

Glass in building - Determination of thermal transmittance (U
value) - Calculation method

Implementation of equivalent thermal conductivity
of gas mixes according to EN 673 for the types:

- EQUIMAT
- TRANSMAT
- BC_FREE
@ A

physibel BISTRA v5
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Cavity Properties

Cancel

% Krypton
SFE

(accessible by double clicking)
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Border
Left

PN Bitmap border U Values

Right
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Calculation of U-value at border of bitmap

BISTRA v5
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C.3 EN ISO 6946 - cavities and layers
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overview

Example 1: window-wall connection: air layer in wall — EN ISO 6946

4% BISTRA -

wall_frame_wood_glazed.bst

— [m} *
File Edit Bitmap Zoom Colours Functions Cale Output Settings Window Help
= = =
D || & off| & |1 B |25 %[ %] [ ]o]c| m[B|@] <] m]E)
= == ] | %% Messures B8 =R )
Caol. Width | Width| Height| Helgnt Area| Zones| Triam
i m| . m| . i
pe s [pix] [m] [pix] [m] [pix.] [p
o RESC | |55 720 oo720] 2e70| 0.2870| 510490 2| e
o3 22 | |52 730 00730 620 00620 900 3 10
Lo L
E:gg é:? 86 49| 0.0049 60|  0.0360 11532 2
£ K
E:?? é:? a2 29| 0.0049 360 0.0360 712 2| 1d
i soc | 108 59 0.0059 36| 0.0346 15904 2| ol
*
§:§:§ i:s:f 129 7380| 0.7380 00| 0.0100] 738000 T 0l
E:i:i: :i:i: 156 7380| 07380  1900| 0.1900[ 14022000 [ IEE
E I
s g | 70 70000| 1.0000 270 0.0270| 1324600 1
Belele 5
?i:? ?i:i 174 10000| 10000  3160] 0.3160 9589095 1
oo sl iE 350] 0.0350]  210] 00210 20045 2
E§§§§ §§§ 224 012 0.1972| 160 0.0160| 305020 T 10d
§:§:§1 g;gi 225 1912 01912 160| 00160 305920 1 o
I;sgsé :?? 242 50| 0.0050 260]  0.0460 73000 i 1ol
s <
E§§§§ i%g 243 20[ 0.0080 0| 0.0010 300 T 0l
;:::::: ::::: 244 80[ 0.0080 10{  0.0010 800 1 104
£t LRI
5o ol P 0] 00010]  190] 0.0190 1900 T 0c
[
o 246 7020[ 07020 270 00270 1395400 T o
[
Sl
£ Colours \ EI
Col. Type Subtype ysical | Geometfrical |Name ellfe2 i z P [ ;] h q Ba hc \ &r | Sun ps| Specular s | Standard
dir. | flow dir i1 MWimK] | [H| [ko/m7| [MikeKl| [Cl| [MWImM*K]| [WIm3| [*C]| [WIm3]| [Wim @] H [%] H
224 EQUIMAT | LAVER JHoR ¥ 90%Argon 10%Air 0.84/0.03 0.022 17| se70 NN ENG73
225 EQUIMAT | LAYER HOR Y 0%Argon 10%Ar 0,64/ 0.03 0.022 17| 3670 N ENG73
242 EQUIMAT | CAVITY HOR ¥ cavity (CEN) 0,90/ 0.90 0.127 12| 10080 EN10077
243 EQUIMAT _[CAITY_J/[HOR ¥ cavity (CEN) 0.00/ 0.90 0.029 12| 10080 EN10077
244 EQUIMAT [cavTy J|HOR Y cavity (CEN) 0.90/0.80 0.029 12| 10080 N EN10077 |
245 EQUIMAT |CAviTg  |HOR Y cavity (CEN) 0.0/ 0.90 0.066 12| 10080 D N
246 EQUIMAT | LAYER OR v cavity (CEN) 0.90/ 0.90 0.147 12| 10080 N [Enesd I]

LAYER: air layer (unventilated)

AN NAN

physibel BISTRA v5
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D.1 Bitmap editing — New function ‘Bisect’

overview

Bisect: Split a colour in two equal parts.
Applications:
» definition of solar properties on glazing sides

* splitting type BC_FREE for definition of ventilation paths

Fas pvc_frame_glazed.bmp * IEI
B[] < 5] 6] SN [m[S]3 |

S S o5 0 5 552 5
e S I R R R T S U K A A A S K R I L R4

]
]
0

SR
<505

&
et

55
ST

et e e o0 e te R it
AT,

bose!
ST

Bisect in 2
colours

o
R

S

bose!
I,

o

%..

R

Bisect X

BB

£
K
bt
4

2
S

000000000000000000000000000000000000000000000000000000000000000000000000000000000000€
Original calaur

1a
Add [free) colour 19

| Spit &+ Harizantal
-L " Wertical

Canizel

- : — AN
physibel BISTRA v5
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D.2 Bitmap editing — snap to pixel

overview

Pixel is highlighted when in ‘selection’ mode or in ‘drawing” mode

4 facade_floor_solar.bm p

(5 OQ[|]e] 2\ [m]s] 4]

Snap to pixel simplifies:
- drawing
- Selecting colours

Q ANANAN
physibel BISTRA v5
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New drawing functions in line with BISCO v12

Bc| o[\ [m|<| 4

s

k5

e

K

2
bt

4t
o
SR

o
0000000.00000
et
%
G
R

R L R

L
L
$%

o
5
Setele!

{0
b

%
fatotes
Setete!

(S
b

2
g <
Sotatatatobet

o
0000000.00000
et
%
G
Speleles

R L R

L
$%

i
SR

o
0000000.00000
et
%
G
R

R L R

L
L

!
2505
i
o
5
S
S
<505
S0
betedy
batoled
25
ot
255
S
betedy
bytitys
25
it
5
S
<505
S0
betedy
batoled
25
ot
255
S
betedy
bytitys
25
it
5
S
<505
S0
Sotatete!

L
b

5%

b
i

%
b

5%

bty
g

L
b

5%

bty
g

L
b

5%

bty
i

%
b

5%

bty
g

L
b

5%

bty
g

%
&
<X
Stotetet
2
3030
<
s
25
s
o
hotoset
22
i
25
s
o
hitoset
tatotst
i
2545
dapeiietetete!
s
25
s
o
5%
25
i
25
s
<X
-
hitotitites
0%
sietste?
b
dapeiietetete!
Sesviotels
ﬁ%
hitontites

I ICH I
2
botel
t9%%}
botel

%3
bodete?
255
s
botel
:’COCQCQ
o
%!
O
R

pilete
ot

SR,
atiited

4
e
jseete?
0‘0

0
o
e

55
S5

2%
bt
i
-
%
525
i
-
%
525
i

s
&
5
pisisleeieiste

e
ISt
K
o
Setaltelsl

o~

&5

5
2%
Setaltelsl

o~
&5

bt
e
S5eS
bt
e
255
o
bt
e
S5eS
%
bt
e
255
o
bt
e
S5eS
e

SN

KSR H
RSO PR ICH I
RSO PR ICH I
e
25
{5
%
Hatatets
HEsteeetate!

L

bt tete

otitel
s

<050
<
52505
Coesess
atetatityt
Ce
ot
{52505
o0

e
25

botetesy!
SRR
KRR R
faetatitetits
eSetetese!
Serevtetes
e
Sateteteteret
s
2500
00
<0
ot
<K
20

o
2525
5
%
ety

2505
%
i

fololatolel
ot
ot
s
20
Seisiate!
s

b
35
255
fote!

e
S
s
baletesitet
25
<050
atetatityt
S
oot
10,0
S T S
0
3
SR
25
e
3
SRR
25
atetatityt
St
<5505
bSeiels
10,0
S L SIS s
0
3
SR
e
3
SRR
atetatityt
Ststtetitese!
LAy
QLIS
ploterss

3
R R R

<SS

&
B
<

Setetete?

&
B
<

<SS

&
B
<

o
0000000.00000
et
%
G
R
peeteteles
0
R

R,
(L
o
<5
e
s
<%
e

o
2
525
LR
5

e
R
botetet
250525
bosesst
2
!
3
0%
fatess
Setalatile!
Setalatile!
Setutetitels
Setalatile!
2%
35
s
Setalatile!
2
bt
B
Soteset
totatates
25
Sotetetes
toletelsl
tote!
tolstele!
20

Sl
&
2O
3
58

Satelatelet
Stelvtelyt
atlete!
A F K

Siatoteeitatele!

Steletelyt
&

bitited

535
S0
SRy
2505055
305
0
(K
52
%
535
o

atetitatels
et
Sotatatolel
fatst et
RS FOLK
Seteteteiate’s!

%%
oK
S0
e

G
S35
(K

<>
2
o3¢
Seiee
503
o2
<5052
<
2535
oa%!
atetitatels
et

o

o
2535
Seoeet

o
2
Stels
355,
'
5
bsseates
<
<>
&
o
<>
&
<
%
oo
%
52
X

K

ot
KR
&
505

2
&
5

e
K

G
{25
2
<5
SoieTeTerete?

e
<0
25
5
e
e
Segeseletelst
<
0
o588
55
G
<05
s
plets!
e
e
Segeseletelst
<
0
o588
55
<
<
e
<
oS

5
o
s
S
250
o

30
5
5

30

30

30

LRI
<0

IR
SRR,
<555
<5
<555
<5

255
ot
0545
shaters!
525055
slelers!

’0
fototatotitatel
2,

o
o’e
S

’0
fototatotitatel
2,

o

’0
fototatotitatel
2,
<

o’e
S
0%
o3

2
5

05e
o2
L

5
3
%
L

25

otels
L

<
%
<>
2
S

R S ISR

o2,
S5
50
e
e

(303
425

o

S

2%
o
05

o2
%
o’e
<0
<
-
oS
ettt
55
S0
<
30
5
ittt
55
ettt
55
e
o2
o2
ittt
55

'
S0
e
503
535

o0
S
2
<50

ittt
55
)
o
<0
<
0
5
o2
Setet
<5
.
o
%!
ol
S0
<
%t
S

S0

5
503
535

o
5505
50505
s
o
(K
"
<
<
(K
"
<
o
(K
oo
e
545
"
<

<5
4&’
02X
oo

o
5
o2
S
»

5
2
oo
AT,
SRR
255
s
28
gt
KRR
oo
S
SIS
Seintatattetatess!
&g}f#ﬁ%%%?
5
<50
S
Coonest L
IS
255
gt
2505
gt
‘0
Solitatele!
Q%ﬁ&&&?
083
gt
‘0
o
S
Coonest L
SRR
I

<
R
Solelele
S
e
2255
<
o2
o
050

2
L
2
$yd
L
e
$yd
L
e

25

<
I

O SOOI IO SR SOK
<5

e S O S
e S O S

bt

ey
e

255
o
%&&
fs1%s
5
355,
elsts!
&
o0
s
e
Lot
Tt
2
255
<52
<52

L
St
S
355,
5

5
St
QU

pis
o
b
5
of?
s
ol
b
ote%s!
s
%
25
K
35
e
55
o0
5%
565
41es
55
o
55
o
55
o0
5%
505
%5
535
0
55
o
55
25
5
55
o
55
%
55
o0
5%
565
41es
55
o
55
o
435
5%
505
%5
535
0
55
o
55
565
5
55
o
55
%
55
o0
5%
585

<
Selete
<50
<
2
o
o
46
S
5
<
Selete
<50
2
o
o
ol
2
%8s
<5
<
5565
5
505

e S S S Ittt
e

risterasatetatetrtetatetatototetetsleteatotatletytel
Sttt bttt ety tititi et
e ttats ettt ettt oSttty tatetetes
Sttt bttt ety tititi et
e I e

<50
O
KR
C
050
Cins
I
e
<50
O
KR
%
o1l
o
Seiess
X5
S0
352
%!
258
50
05
52
9%
<>
S
oTelele!
(K
5
X
255
C
255

25

coes
o
o
(LK
2
batat
<>
oTols
5%
Coo
%4
&
<>
<
<5
(e
25
<
<>
425
&
<>
<
o4
&
<>
<
&5
25
<
<5
(e
2
&
<>
425
&
<>
<
%4
&
<>
<
&5
25
<
<>
(e
2
&
<>
425
&
<>
<
%4
&
<>
<
<5
(e
25
<
<>
425
&
<>
<
o4
&
<>
<
&5
25
<
<5
5
o

Ttatetels

%
S
%
o
¥
o
%3
o2
bt
o
s
%8
s
b
b3S
55
&5
5
52
X
0

& @

D
AR L R R I 2005 e LI,

S S I, S S S S et S S S S s
e e o e Sl
ataiatatetolels siatatatetetetatstatatetutototetels! < eatatatetetoletelss
I S
S 0
<>
25
»

2
%
(R
%%

v
S
e
o3¢’
4
plels
&5
5
b

plese!
{8

255
byt
303
355,
o
oo
s

25

ks
e

L

o
%8

3
255
o

25

3

S
e
B
St
S
ploletatetel
IS
Ssatetss
pSeteletets?
255
oSS
$400
S0
oTolelels
S
e
v
(I
o
O
52
5%

2525
<
e
55
o
o
Sl
<>

<

1§
ot

SIS
i

bl

2
Sletatetat
ettt
Setititets

Satel!
e
Saieils

2% LS
5% 25 < T

I
25

e ‘Q“Q‘Q"‘ ‘”‘0‘ (LK (R
Eateteetetatetettatetotityterelet Sriatateeiitatelestatoteeietotel
B 250525

K

oo
o o
S5
s
s
%
R
L
K g
Joleles
S8
K
o o
Etaless
e
oo
Goiaet
s
90s
R
550
.
3
o8
oo
s
ety

52505
2N
<
<5
%%
o5

o

ot ee

%
<K

o
cie
e

S5
00
2
<>
s
{0
%
255
Siatete
&5
25
e
et
e

5,
<
4
5505

L

<

o]

350

Jaiein;

25058
2
35

4t
25
15
it
ot
batotitytet
s
S
ot
it
»
o
ot
KR
it
<
(3
50
s
&
o
ot
252
o
2
o
&
52
oot
55
o
5
50
s
52
o
oy
S

5
o

A
o
o
o2
o
535
2068
L
o3¢
5
Q%
L
L
L
o
oss
K
L
L
£50
e
20
20
208
3
o
20
3¢
S8
L
o
20
206
£50
L

5%

5

kel

i,
{50505
Sstees
s
oetatetat
S
oSettetst
L5505
L5
e
3505058
I
30RHC
5
s
Sttt
ST teTetesetetel

L
s
oo
5

ot
LA

L
L
5%
oo

2
b
2
o2
<
.0
2
o3¢
3
K
2
5
‘0
43¢
50505
syt
tesets!
$hoestetet et terys
Latetets
tatelatatets
25255
<5055

% 00’0 I
Stet
<5
2
503
ot
o
5%
X
t
3
25
e
20
258
-
<
25
256
-
bt
5
25

e
bt
5!
255
45!
0‘0
<5
s
a?
355,
25%
0‘0
45!
s
255
cie
355
255
255
5
5
&5
255,
bols

e
&

(H
<5
et
25
e
R0
505

K
52
ole
2
e
2
ol
o2¢!

%
626
ool
5
o
o2t
o
’0
555
%5
35
ool
%8S

<505
0%
Soled
é%

2505
50565
25

S
SIS
K
<
2!

4505
oiols%e
slolets
oelee
olelels
ololele
5
232505
tost
sfelels
s
S
235
(I
255,
23255
tost
05
255
<
<3505
255
S
<X
4%
55
235
(I
S
<
e
<55
S
<5
5
Coe
ol

ifole
o
e
ookl
2525
50
tele!
255
e
ifole
olocs
(K
255
5
$a%s
oho%s
ifole
plos
oo
olocs
<
2525
e
plo%s
o158
oS
ifole
o
'0

ot
o
-
et

e

<5

s
%
o
%%
e
3
%
o3
e
e
i
st

%

e
<
ool
%!

05
5%
0
%!
stae?
<
.
5
<5

ool
Statetatel
SIS
s
s
SIS
%
o
e
<
2
e
493
biet
<
50
olocs

%?
2525
<
{505
ey

<>
%
%!
55
ol
55
o
e
o
585
50
K
2
%
52
o
25
X
5%
50
ol
55
%
e
o
25
X
5%
2
tatist
pobotes
24045
oot
SIS
tatist
<505
X
5%
oto!
i)
O
2SS
Soietet

Sititatetetitet
SRS
stele’s

RIS
Seeteatetetate
s

4

4
A
RS R

byistoted
25
tafiot
S
bytotetettatotes

tote!

2
Sesness
Betetets!

ittt

&
o
%

G
505
et
els!
45

el
-
S35
fa0ss
L5
<55
<5
Tt
SR
%

3
-
5
55
-
S35
oo
L5
ole%s
eogess
5
oietes
5
ol

(I

2%
508

s
12es
st
it
K

L
:’:’:
L
K
S
e

o
v
%
oy
X
<>
.
v
2
%
<>
%
505
%
<>
55
o
52
<
ol
55
2o

SR
IO IO

s

2%
psis et

el
KR
e
o
o
plels
ola%s
5
el
bies
55
‘0
b
2
KR
piss
bres
o
45
o
‘0
ol
305
bies
piss
e
45
5

<o
telateletst
plotets

435
525
Srtitatetatstet
K

o
5250
Soted
LS
<%
58S
<%
<505
<50
s
255
Sttt
5505
olots!
K
5

255
25

o
52

{
505

o
e
505
o
<55
oy
Setatotetetstat
52
255

2
st
0
fatel

e
2505
SHiets

2
oo}
2
st
bt
bt
0’0

25
55
ool
o
o
S
o
.0
it
5%
ot

2 et
2 e
22 et

X
2
2
o4
bt
o
2
bobo!
0.0
bt
5%
o
&5

e
2
3
il
435

s
25
s
s
2%
s

S
e

i i

%
%
&
%
35
&
50
bt
25
45
%
o’
byt
55
¥
&
G

%

%

5
b

b
oo
ey
4es
%
2
35
5%
it
4
.0
<X
5%
25
LA
%0

25

R
!
el
e
e
ks
¢
bey
B
0SS
05
D’ s
i
%
e
%
%
e
53
5
0SS
&
:’0
¢
i
L
%
%
%
i
£
5
%
0SS

b

i
&

b

.

BISTRA v5

physibel



24/41

D.4 Bitmap editing — Miscellaneous

overview

Bitmap size: option to keep dimension when editing margins

Bitmap Size ot
Dirmenzions
. k.
Allows to easily extend the Nowwidh  [—TES ot [T m | el
bitmap borders with Newheight [ 127 [ 12700 Cancel
. . Current width 149 1.4300
desired extension length
Current height 127 1.2700 Apply
Image Placement
Top margin | ] | 0.0000
Bottom margin | 1] | 0.0000
Left margin | 1] | 0.0000
Right margin | 0 | 0.0000
v lze border L[
1LKeeltntal dimensionz when e-@

Q AN
physibel BISTRA v5
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D.4 Bitmap editing — Miscellaneous

overview

- Cursor colour adjusted for background colour

- Zoom and draw function buttons moved to Bitmap window

- Pan: drag mode changed to ‘drag object’

- Mouse scroll to navigate through grid control (e.g. Colours Window)

- 'Change Colour...’, ‘Split Zones...” and ‘Copy Row’ are available with
active Image Window

Q ANANAN
physibel BISTRA v5
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E.1 Graphic output — Sun position

overview

- Visualisation of Sun Obstacles in Sun Position view 2 [ |

- Rotation possible in Sun Position view (left mouse click or keyboard arrows)

C

4% Sun Obstacles EI@

No.

Min. Azimuth

Max. Azimuth

Min. Altitude

Max. Altitude

-180

180

0

5

90

270

0

90

physibel

A

AN

BISTRA v5
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E.2 Visualisation of absorbed solar radiation

overview

- Visualisation of absorbed solar radiation

Example of PVC window profile under solar exposure (315°, 750W/m?)

0000:00:00:00
[Wim?]
700
680
660
640
620
600
580
560
540
520
500
480
460
440
420
400
360
360
340
320
300
280
260
240
220
200
180
160
140
120
100
80
60
40
20
0

STl

T
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E.3 Graphic output - Legend

overview

Fill materials — revised legend: material name + clustered cavities

LLLIRLIRE LT
R
[k
160.000 - aluminium
1.000 - soda fime
1.000 - soda lime
i
=] 1.000 - soda fime
1.000 - soda lime
= 0
= 0.170 PVC rigid
0.250 - EPDM
0.140 - PV fiexible
i
0.400 polysulfide
i
P 0.240 - butyl hot melt
] EJ/ 0.100 molecular sieve
N7
0.031 cavity <2x2 mm2

EQUIMAT; Equivalent material
Cavity EN10077

TRANSMAT: Equivalent material (radiosity)

<®s
Layer ENET3

physibel
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E.3 Graphic output - Legend

overview

Fill materials — revised legend: material name + clustered cavities

0000:00:00:00
Fill Colours X -
Double click, colour figld to change colour -
160.000 aluminium
Equivalent materiak EQUIMAT
-IIIK
cavity ENT0077 I I 50.000 - steel
ventilated cavity EN10077 — Cancel -
1.000 soda fime
cavity ENEI4E
layer ENES4E |— 1.000 - soda lime
layer EMET3
Y ‘ 1.000 - soda lime
Equivalent materisl iadiasityl TRANSMAT o000 - -
cavity ENT0077
cavity ENEI4E — 0.170 PVC rigid
layer ENG34 — Do - oo
layer EMET3
0.140 - PVC flexible
ingle convective node [radiozity]: BC_FREE
0.400 polysulfide
cavity ENT1007F
cavity ENEI4E 0.240 - butyl hot mett

layer EMES4E
layer ENE73

melecular sieve

1hN

Set Az Default

cavity <2x2 mm2

EQUIMAT; Equivalent material

The colour for each cluster of cavities
can be defined by the user.

Cavity EN10077
TRANSMAT: Equivalent material (radiosity)

Layer ENET3

physibel
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E.4 Graphic output — Miscellaneous

overview

Triangulation mesh only visible when image has relevant scale
Faster image processing algorithm (for complex files)

Improved algorithm for visualizing BC_FREE in graphic output resulting in
higher rendering speed

Image Size: possible to use Screen Settings for image output

Image Size *

For output with cormand File » Save Az,

Width 1200 pixels 0K
Height 00 pixels
Cancel

Font zize [0 paint
Re

| Use Sereen Sefinae | Set s Defauit |

On screen

Width 1608 pixels

Height I pixels

Font zize 8 paint

AN NN
BISTRA v5
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F.1 New report definitions: ATmax, Etot, Ediff, Edir, Egr

overview

* ATmax: maximum temperature difference within 1 or 2 colours

# Report Definition ===
Mo. | Object Object Mo. Type Width | Decimals

1 TIME [s] 8

2 2 COLOURS 13/19 afmax 8 2 ‘

Solar radiation received on materials exposed to a solar zone
* Etot: Total irradiance (W/m?)

- Ediff: Diffuse sky irradiance (W/m?)

 Edir: Direct irradiance (W/m?)

« Egr: Ground reflected irradiance (W/m?)

Q ANANAN
physibel BISTRA v5
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F.2 Absorbed solar flux/energy into materials (g, Q

sol .
overview

e == )=
Mo. | Object Object No. Type Width | Decimals
1 TIME [dddd:hh:mm:ss] 8
2 COLOUR 18 gmax 8 2
3 COLOUR 7 [ Select % _;_
4 COLOUR 21 lE8 2
Ih I

q

Ba |-

he

Pc

ar

qsol

Etot

Edir

Edif

Egr

DK | Cancel

The report definitions Q.. and g, allow to report
the energy and heat flux absorpted into materials
(not limited to materials facing the solar zone)

2 A

- AN
physibel BISTRA v5
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sol .
overview

F.2 Absorbed solar flux/energy into materials (g, Q

FAS Report Definition El@
Application: effective solar absorption No. fotiet  OnjetNo. [ Tvpe wiah] Decimal
: 1 |TIME Is] ]
according to EN 410 3 T L d I
g 3 COLOUR 21 gsol 1 2
. .. 4 COLOUR 13 qsol 3 2
Fixed sun pozition z COLOUR 50 asol 2 5
Total zolar radiation: 6 COLOUR 8 gsol 8 2
(" Eunction T T COLOUR 14 gsol ] 2
+ Constant value 1000 Wi
n
[W/mK]
of zolar radiation - 1.000 . pane 1 - side 1
[0¥ = radiation from right, 90° = from top, Eemge] ]

180° = from left, 270° = from battam) 1.000 pane 2 - side 1

S— __J 1.000 . pane 3 - side 1

1.000 . pane 3 - side 2

1.000 . pane 2 - side 2

1.000 . pane 1 - side 2

TRANSMAT: Equivalent material (radic

Layer ENG73

BISTRA - EBeport Ountput

BISTRA data file: glazed.bst
Column 1: Time [=]
Column 2: Colour 11 (pane 1 - =side 1), absorbed solar flux [W/m®]
Column 3: Colour 21 (pane 1 - =side 2), absorbed solar flux [W/m*]
Column 4: Colour 13 (pane 2 - side 1), absorbed solar flux [W/m#]
Column 5: Colour 20 (pane 2 - side 2), absorbed solar flux [W/m*]
Column 6: Colour 18 (pane 3 - side 1), absorbed solar flux [W/m*®]
I: :>I Column 7: Colour 1% (pane 3 - side 2), absorbed solar flux [W/m*=]
W
H 0 360.00 23.96 lag.22 10.34 108.57 0.00
physibel - = BISTRA v5
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F.3 Option to save data as .csv

overview

Report data is also saved in .csv format allowing to simplify post-processing

1 Time [=],Colour 10 (ext glazing ): temperature difference [°C]
2 0,1.96
3 1200,1.5%6
4 2400,1.%6
5 3600,1.%6
6 4800,2.00
T 6000,2.05
7200,2.11
g 8400,2.186
1 Se00,2.21
11 10800,2.25
12 12000,2.27
1 13200,2.27
14 14400,2.26
- 15600,2.31 Time [s] Colour 10 (ext glazing ): temperature difference [°C]
1& 16800,2.41 3 e
17 18000,2.52
18 19200,2.53 1ry 1.56
19 20400,2.46 2400 1.96 S a— o o 7 T
2 21600,2.39 3600 1.96
21 22800,2.389 4300 2 30 /
22 24000,2.43 6000 2.05 e
23 25200,2.50 7200 211 .
8400 2.16 ET ?
9600 2.21 ] o]
E 15
10800 2.25 z
12000 Pa LT 10
13200 Pa LT
14400 2.26 :
15600 2.31 0
16800 2.41 0 10000 20000 30000 40000 50000 60000 70000 BODOD 50000 100000
18000 2.52 Time (s)
19200 2.53
20400 2.46
21600 2.39
22800 2.39
24000 2.43
25200 2.5

@ AN NAN

physibel BISTRA v5
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F.4 Miscellaneous

overview

Introduction of Listbox to select Report Definition “Type’

Temperature outputs of combination of 2 colours possible

Colour name included in header of Report output

Text output: always entirely visible (ho memory caps)

Text output: column with non-valid results show ‘- (e.g. 0, for BC_SKY)

GIENERENE

ey [= == R
No. | Object ObjectNo. | Type Width | Decimals 2 A == ==
] TIME Is] 3 MNo. | Object Object No. | Type Width | Decimals
2 [COLOUR 18 Bmin 8 2 1 TIME [s] 8
3 |COLOUR 12 € Select % 2 |[coLour 18 gmin 8 2
S A L born 3 [2COLOURS  [ia/ie  [emax L 2
5 COLOUR 193 Egmax 4 COLOUR 107 Lrmin [ 2
6 COLOUR 12 fABmax <
Bmean 5 COLOUR Colour Mumbers x 7
7 COLOUR 18 EQin |
6 COLOUR 2
& |COLOUR 12 €Qout Colour number 1 14 Ok, | 1
9 [COLOUR 14 g’ed 7 |COLOUR 2
] Colour rurmber 2 18 | 71
h 8 COLOUR Cancel _2
q g COLOUR 2
ga
he R |
Pec
oK | Cancel |
BISTRA - Text Qutput [pve_frame_glazed.bst]
File Edit View Settings
3 W] o> «Je=|m] wafE
BISTRA - Report Omtpnt
BISTER data file: pvc frame glazed.bst
Column 1: Time [s] '
Column 2: Colour 41 (BMC ricdid)l mipimuom temperatpre [90]
O Column 3: Colours J.S«I(pane 1 - =side 1) and 18 (panse 1 - side 2),| temperature difference [°C]
] 27.69 26.71 N

physibel . 600 27.69 26.71 ]




G.1 Online Physibel Portal

log in to portal via www.physibel.be

2 Physibel: building physics softwe X -+

& (&) (0) aw.be/physibel/en

products industries about us training knowledge base contact

physibel

Building physics software for
modelling, analyzing and
optimizing fagade elements

With Physibel building physics software, you get the powerful heat transfer
engineering software to model, analyze and optimize whole buildings, 2D/3D
building components and fagade elements, quickly and accurately, in accordance

with the most common international standards

Physibel software is a cutting-edge building physics analysis and design software

for modelling, analyzing and optimizing building envelope systems

DISCOVER OUR SOFTWARE SCHEDULE TRAINING

36/41
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G.1 Online Physibel Portal

overview

Access to

e Knowledge Base with example projects, tutorials and videos

@ Knowledge | Physibel portal x +

<« (&) physibel-portal/public/knowledge W a &w O B & 0

.
O<’ physlbel Porta Licences Users Knowledge base Support Website & jelle

Knowledge Base

SeO rC h TOOI ﬁ (flcor{ X ) All software * All categories a @

Bisco validation EN 1SO 11855-2 floor heating

A
y

l. EN 15377 Annex D of the standard EN 150 11855-2:2015 contains a test example that must be used
to verify a steady state numerical calculation program. The program BISCO is used to simulate the

test example.

keywords: BISCO, EN 150 11855-2, floor heating, validation, standard

/ ’ & Download Pdf ” Wt Watch video

Access project files, document and/or video

Thermal analysis of a floor heating system

For a floor heating system. the water temperature course and the floor temperature distribution are
simulated using the transient programs BISTRA and VOLTRA, both in steady and transient state.

| o Keywords: BISTRA, VOLTRA, floor heating, cooling, inertia -



G.1 Online Physibel Portal

Access to

e Licence and user management

e Support

38/41

overview

Support

Submit a new support ticket

New Support Ticket

= a x
@ Licences | Physibel portal X +
&« [<BNG) »review be/physibel-portal/public/licences B a % O B & o :
.
’<: :>, physlbel S~ Licences Users Knowledgebase Support Website & jelle
L.
Manage your Licences
Licences
Key Product Model Type Seats Auto-renewal Expiry date
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H Licencing options

overview

Option 1: hardware key

e Stand-alone
e Model: perpetual
e Updates and support via Annual Maintenance Plan (AMP)

PHYSIBEL SOFTWARE LICENCE MANAGER

A BISCO

This wizard guides you through the steps required to activate your license.

Q Your license is activated.

You are running version: 120

Option 2: Software licence

The latest version is: 120

Q

e Stand-alone / network floating / cloud-based floating
e Model: subscription (1 or 3-yearly)
e Updates and support included in subscription
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www.physibel.be/bistra

downloadable program demo version



