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® This presentation shows some of the
new features in PHOENICS 2012

e The talk i1s In five parts:

— Pre-processor (VR-Editor)

— Post-processor (VR-Viewer)

— Solver (Earth)

— General improvements (common to all modules)
— Highlights of earlier improvements
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< VR Editor PHOENICS
Improvements HEEE

* Inlet objects have a vector arrow
showing the direction of flow:
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VR Editor PHOENICS
Improvements Today

e Main Menu allows setting of domain
edge boundary conditions:

2lx
Genmatry| Models | Propertias | Initialisation I Help | |.q;rﬁ1u||
Sources | Numerics | GROUND | Cutput | oK
INFORM | Domain Faces |

o B F F 08 B 0 OF & 08 OF OF F F 0 OF 8 6 F B OF OF BF OF 86 03 O B 0F F 8 OF 8F OF F & 8F AF OF F o 08 OF 8 B OF 0 OF 8F 6 F & OF OF O OF F F OF &
FPHOENICS-VE MATN MENU Version 2012 dated 01/03/12
HEBESHE RPN BB R RPN B R

Title of current Simulation

TITLE |My first flow simulation
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VR Editor PHOENICS
Improvements Today

Wall Yes - create a PLATE object at this domain face. The name
(for X) will be DOM_XMIN W or DOM_XMAX W

e Open Yes - create an OUTLET object at this domain face. The

3 name (for X) will be DOM_XMIN O or DOM_XMAX O
8 * Flow Yes - create an INLET object at this domain face. The name
. (for X) will be DOM_XMIN | or DOM_XMAX |
O
O . . 2] x
c e Objects are created with 1
8 default SettlngS _ .the user Choices for domain edge boundary conditions:
WALL - impermeable friction boundary (PLATE)
8 mUSt Set any non_defaUIt OPEN - fixed pressure boundary (OUTLET)
values. FLOW - fixed flow boundary (INLET)
(D . . For symmetry condition set all to No
O e Existing PLATE, OUTLET or
5 INLET objects (with any fmin: Wall  No| Open  No| Flow o
O name) that cover a whole o ﬁ = ﬁ o ﬁ
= domain face will be tmax:  Wall  wo| Open  No| Flow o |
. H Zmin: Wall M Open M Flow il
recognised and will set the s s o

flags on the dialog.



W:/phoenics/d_polis/d_docs/tr326/obj-type.htm
W:/phoenics/d_polis/d_docs/tr326/obj-type.htm
W:/phoenics/d_polis/d_docs/tr326/obj-type.htm

VR Editor PHOENICS
Improvements Today

Activation of transient restarts made easier.
e On the ‘Time step settings’ dialog, set ‘First step

o number’ > 1 and a dialog will offer to activate
S the restart.

O e All necessary file names will be deduced.
S

CD Global =zettings:- Restart file names:-

8 Time at start of step 1 IW s Solution file a50da |
0 Time at end of last step  [1.000000 = Cut-cell file pbca50 |
(D First step number Iif.]_

L_) Last step number 100

Z Region settings:- (Currently 1 regions)

LIOJ Free all regions Free all |

I Reg End Time | Steps Distributn Power Symmetric Step powr
al

1 | 1.000000 | 100 Power law | [1.000000 No | Free

Merge regions | Split regions |

Cancel | Apply OK |




¥ VR Editor PHOENICS
Improvements Today

® Object names can be up to 12
characters long.

® The Q1 can be saved to a different

name without saving all the output
files ‘'File — Save Q1 As...".
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VR Editor PHOENICS
Improvements Today

® The dialog for starting parallel has been

¥ Numberufprocessesl vl

— Cluster Host List
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" HPE batch job submission

Cancel | Fun I




VR Editor PHOENICS
Improvements Today

e The facilities for repairing and
manipulating CAD data during and
after import have been improved.

e The new DatMaker utility can:

— Mend holes

— Ensure all facets point outwards

— Repair folded facets

— Split an object into separate bodies
— Merge objects

PHOENICS December 2012

— Subtract objects



VR Editor PHOENICS
Improvements Today

e Often problems with geometry
detection can be eased or removed
by merging several touching or
overlapping objects into one.

® The same applies to subtracting an
air space from a surrounding
blockage.
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VR Editor PHOENICS
Improvements Today

e DatMaker is now used by default when importing
single or multiple CAD files, to translate the CAD
to DAT format.

e The supported formats are, as before,

— STL - Stereo lithography file. This is available in many
popular CAD programs as an export format.

— DXF - Drawing Exchange Format File (AutoCAD)

— 3DS - Autodesk 3ds Max
— WRL - Virtual Reality Modelling Language file

PHOENICS December 2012

— DW - Files generated by DesignWorkshop from Artifice
— AC -  Files generated by AC3D from Invis
— IV - Files generated by Open Inventor


http://www.artifice.com/
http://www.inivis.com/

VR Editor PHOENICS
Improvements Today

e DatMaker can also be used to

already Created in VR- 5E|ectﬁrstﬂbect=|CHAM

Other object(s) for operation: b

e Existing objects can

" Merge

be merged, split or =
subtracted, as

¥ Do Hole Mend
[™ Folds

ShOWﬂ in the next ™ Consistent
S | i d e S . Name for output object: | mygeom.dat

Preserve existing Q1 as: I saved.ql
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Sawve current settings to Q1 v

Post operation graphics display [

0K I Cancel |




< VR Editor PHOENICS
Improvements e

® Here there are b air blockages
making a channel through a hidden
solid
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,, ey VR Editor PHOENICS
Improvements Today

e Now they have been merged into
one object
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c VR Editor PHOENICS
Improvements 1o0ey

e And now subtracted from the solid
leaving a channel.

o A clipping plane s
IS used to
reveal the inside ]
of the solid.
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VR Viewer PHOENICS
Improvements Today

e Start-up dialog offers most recent
set of results:

2

Files to be used for plotting:

Use current result files
Use intermediate sweep files

User-set file names

mpEile e
el ol T

Latest dumped files

Cancel |

(phi,pbcl.dat)

PHOENICS December 2012

e New function key F9 always loads
most recent set of results.
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VR Viewer PHOENICS
Improvements Today

e The domain can be mirrored in any
direction

[0 0 o T T W S T — [ ]
PHOBICS ¥t 2015 - AL =] [ooam F3|F4| Fs|Fe|F7|ra|Fa| [+ Al v j@|O]afe M|o| x|¥[z

- P|T c| a A R -
File Settings | View Run Options Compile  Builld  He Hl&y »] [?—I |*|*"E"‘i£|£|'\f| I—j
| "'l | i I Sweep 200
== Viewer options | [ooemT:
v Control Panel j . ::ol;-;s';:lu-
'la"lﬁlé Movement control P Tl‘ii i - :
v Movement contro II I_ P II

Avaerage value
Toolbars 3 P g

13.72486
Freass + Status bar

Show back of objects
380. Window size
337. Mirrar Domain in X
294 98I  inY

252 . 3180 inZ

AN £7A479 .
3.787087
2.098186
0.429285

AN . 28

My first flow simulation

N

[Current directory= R: \phoerics\d_polls'd_docs\er 324\example s




c VR Viewer PHOENICS
Improvements 1o0ey

e \/ectors can be drawn as 3D arrows

|| B[ D@ [ =] [ ea] ] rs s [ o[ es] [ A [+ [m[ [ &% [0 x[¥ z]
of 2lelelm) u -mlel (2 x|v]c| ale|fo]t[e]N x o

Velocity, m/s

27.13170
25 46280

PHOENICS December 2012

Cuarent directory= R\phoenicshd_polishd_docs\tr328) exampbe



VR Viewer PHOENICS
Improvements Today

e Contours and vectors can be plotted on
an arbitrary surface of any shape — the

1 - I -
Plotting Surface’ object.
File | Settings View Run Options Compile  Build
E Domain attributes 20 j Im
Probe Location

| AddTeu -] [2 T

Clipping plane

Object attributes Plotting Surface

Find object

Editor parameters
Contour options
Vector options
lsosurface options
Flot limits

PHOENICS December 2012
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VR Viewer PHOENICS
Improvements Today

e Rotate to any position:

0| Q@D | [cene ] [oomm [ Alv|m[O|a|m|of “ols =] a]e|ww|tif|] ®

PHOENICS December 2012

My first flow simulation

iC ument directory= R:\phoenicshd_pelishd_dsecs\t324 eample v



VR Viewer PHOENICS
Improvements Today

e Select the new object, right-click and select
'Surface contours'

S EEES =] [iire= Fa|F4|Fs|ree7|Fe]ra] [ a0 jw|O|afe Mo [x ¥|z]|
|~ |ele |9 w -[H|@| 2lT[v c| ale|ewt|f|n]v] R -

Velocity, m/fs Sweep 200
27.13170 Probe value
25.46280 10. 66564
23.79350
22 12500
20.45610
18.78720
17.11830
15.44539 .
13.78049
12 .111591
10.44269 |
8.773730 1
7.104889 |
5.435%88 |

3.7¢7087 |
2.098186
0.429285

PHOENICS December 2012

|Cument divectory= R\phoenicsid_polis\d_docs\ti324 exampbe v



VR Viewer PHOENICS
Improvements Today

L] | i || 13 | & | foszer =] [cecirene Fa|Fa|rs|Fe|F7|FaFa| [z Al @ |O|afe w|o|[x ¥|z|
2 [e|e|w|@| v -|H[@| 2l7fv c| 2le||w]tif|n]] R -

Velocity, m/= Sweep 200
27.13170 Probe value
25.46280 10.66564

8 23 79390
22 .12500
20.45610
18.78720
17.11830
15.44538 .
13.75&49#:~'
& 12.111591
o 10.44269 |
o 8.773730 |
7.104885 H
5.435%88 |
3.767087 |
2.098186 |
0.429285
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My first flow simulation

|C wrrent directory= R:\phoenics\d_polishd_decs\ 324 example o



VR Viewer PHOENICS
Improvements Today

e Contours have new options:

[ ] F i I I Viewer Options e = =

Cantours | Veu:tors] Surface] Flot limits | Options |

i LI neS [~ Show contours
Currentwariahle Fressure hd

Minimum Yalue, Fa

Feset -258.1463 El:

|

 Lines and fill

kaximum “alue, Pa

Feset 419.4531 EI:
|

PHOENICS December 2012

A
Contour Appearance
+ Fill " Lines " Fill and Lines
¥ Transparent [~ Continuous
v Aweraged [ Rewerse colours
Line colour ) Line width 1 EI:

Update palette | Opagueness 100 3:




VR Viewer PHOENICS
Improvements Today

e Contours have new options:
- Fill
* Lines
* Lines and fill
e These can be applied to contour
planes, contours on surfaces of
objects and contours on Plotting

Surface objects

PHOENICS December 2012



c VR Viewer PHOENICS
Improvements 1o0ey

o Fill

Velocity, m/s Sweep 200
27.05436 i Probe value
25.39083 11.08617
23.72730 A&erage value
22.06378 10.26845
20.40025 /
18.73672
17.07319
15.40966
13.74613
12.08260

10.41907

8.755540

7.092011

5.428482

3

2

0

.764953
.101423
437894

PHOENICS December 2012

My first flow simulation




VR Viewer PHOENICS
Improvements fegay

® | Ines

Velocity, m/s Sweep 200

25.39083 : Probe value
h 23.72730 11.08617

1
|| 22.06378 Average value

I 23.40225 0.000000
18.73672
|| 17.07319
|| 15.40966
| 13.74613
| 12.08260
1| 10.41907
| 8.755540

7.092011
5.428482
3.764953
2.101423
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My first flow simulation|
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c VR Viewer PHOENICS
Improvements 1o0ey

® | Ines and F|II

Velocity, m/s Sweep 200
27.05436 Probe value
25.39083 11 08617
23.72730 ANerage value
22.06378 10.26845
20.40025 /‘

18.73672 =

17.07319
15.40966
13.74613
12.08260
10.41907
8.755540

7.092011

5.428482

3.764953

2

0

.101423
.437894
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VR Editor / Viewer SHOENICS
Improvements Today

e An extra selection mode has been
added.

e Holding shift +cntrl when selecting an
object on the screen selects all objects
under the cursor, not just the nearest.

e Objects have a ‘Selectability’ flag.
Those which are in the way can be
made unselectable (from the screen) so
that those behind can be selected.

PHOENICS December 2012



VR Editor / Viewer PHOENICS
Improvements foday

® The view centre can be set to the
middle of a selected object

Open object dialag
MY Hide object(s)

Feveal object|s)

Delete object(s)

Modify Calour
Ohbject Wireframe
Chject Affects Grid ]
" Object constrained by domain
v Ubject Selectable
Set view centre to object centre

Shapemaler

Surface Vectors

PHOENICS December 2012

Surface contour
Dump surface values
Dump object profile
Show nett sources




i VR EdltOr /Vlewer PHOENICS
Improvements Today

® The working directory iIs displayed In
the status bar at the bottom of the
window.

Current directory= W:\phoenics\d_polis\d_docs\tr324\example

PHOENICS December 2012



Earth PHOENICS
Improvements Today

A full double-precision version of the Earth
solver will be available.

®* [n some cases this converges much better
than the standard single-precision version.

e This is especially true for transient cases
where the domain is huge and not much is
happening.

® The price i1s doubling the memory
requirement.

PHOENICS December 2012



Earth PHOENICS
Improvements Today

e Convergence of single-precision version

libref= : 3D Nav.5to.Flow Around A Moving Van 1

| Spot vValues at ( 5, 5, 5) % Error - Cut off 1.000E-04 %
3 \
(b W
Q n
S {ha
3
(D Value Change Low High Variable Max % Error Change
U 1.45E+02 -3.05E-05 0.00E+00 3.00E+02 Pl 7.94E+01 1.33E-04 0.00E+00
— 1.54E+4+00 -3.58E-07 0.00E+00 2.00E+00 2.00E+01 1.9BE-05 0.00E+00
Z 8.05E-01 -5.36E-07 O0.00E+00 9.00E-01 1.26E+01 2.50E-05 O0.00E+00
Lu 1.51E+01 0.00E+00 1.00E+01 2.00E+01 3.16E+01 2.57E-05 0.00E+00

NX NY NZ ISWEEP 400 TIME Press a character key
8 12 20 IZSTEP OFF Working to interrupt.



Earth PHOENICS
Improvements Today

e Convergence of double-precision version

libref= : 3D Nav.5to.Flow Around A Moving Van 1

| Spot vValues at ( 5, 5, 5) % Error - Cut off 1.000E-04 %
3 \
(b W
Q UI\
S i
3
(D Value Change Low High Variable Max % Error Change
U 1.45E+02 B8.25E-05 0.00E+00 3.00E+02 Pl 7.94E+01 3.27E-05 -4.32E-06
— 1.54E+4+00 4.16E-08 0.00E+00 2.00E+00 2.00E+01 4.8B5E-05 -3.5BE-06
Z 8.05E-01 5.66E-08B O0.00E+00 9.00E-01 1.26E+01 6.15E-05 -5.06E-06
Lu 1.51E+01 2.54E-07 1.00E+01 2.00E+01 3.16E+01 9.13E-05 -4.89%E-06

NX NY NZ ISWEEP 142 TIME Press a character key
8 12 20 IZSTEP OFF Working to interrupt.
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Earth PHOENICS
Improvements Today

For many years the normalised residuals
displayed on the monitor screen have been a
cause of wonder and amazement.

The idea — to normalise the errors by the sums of
sources and fluxes — was good, but the
Implementation was faulty.

Residual values of many thousand % were
common, and in fact the normalised error
increased as the number of cells increased.

For some years Flair users have had the
CONV_TABLE.CSV file which contains the errors
normalised by the inflow fluxes.



Earth PHOENICS
Improvements Today

e The problem with the internal normalisation has
at last been found and fixed, so that the
normalised residuals are now a true reflection of
the level of convergence.

e The old normalisation produced:

Whole-field residuals before solution at sweep 400
with resref values determined by EARTH
& resfac=1.0E-06

variable resref (res sum) /resref (res sum)
P1 4.781lE-06 2.584E+02 1.236E-03
Ul 3.045E-06 1.262E+03 3.844E-03
V1 2.239E-06 2.129E+03 4.767E-03
Wl 6.775E-05 7.379E+01 4.999E-03

PHOENICS December 2012



Earth PHOENICS
Improvements Today

e The problem with the internal normalisation has
at last been found and fixed, so that the

= normalised residuals are now a true reflection of
X the level of convergence.

S e The new normalisation produces:

% Whole-field residuals before solution at sweep 400
Q with resref values determined by EARTH

8 & resfac=1.0E-06

N variable resref (res sum)/resref (res sum)

O Pl 9.297E+02 1.333E-06 1.240E-03

= Ul 1.957E+04  1.982E-07 3.879E-03

LL \Val 1.957E+04 2.496E-07 4.885E-03

% Wl 1.957E+04 2.574E-07 5.038E-03

o

e The actual residual is almost the same, but the

normalised value is very small and more like that
in CONV TABLE.CSV.



Earth
Improvements

PHOENICS
Today

3D Nav.Sto.Flow Around A Moving Van

Spot Values at ( 5, 5, 5) % Error - Cut off 1.000E-04 %

e Old normalisation

\
¥
¥
v\-
e
N N
L Value Change Low High Variable Max % Exrror Change
q) 1.45g+02 0.00E+00 0.00E+00 3.00E+02 Pl 1.58E+04 2.58E-02 0.00E+00
Q 1.54E+00 -4.77E-07 O0.00E+00 2.00E+00 1.00E+15 1.26E-01 0.00E+00
8.05E-01 -5.96E-07 0.00E+00 9.00E-01 1.00E+15 2.13E-01 0.00E+00
§ 1.51E+01 0.00E+00 1.00E+01 2.00E+01 6.31E+04 7.38E-03 0.00E+00
o libref= : 3D Nav.Sto.Flow Around A Moving Van
q) spot values at ( 5, 5, 5) % Error - Cut off 1.000E-04 %
NX NY NZ ISWEEP 400 TIME Press a character key ‘
(D 8 12 20 IZSTEP OFF Working to interrupt. . \,\
W
O Il
—_— ‘UV‘
O Value Change Low High Variable Max % Error Change
I [} [ ] 1.45E+02 -3.05E-05 O0.00E+00 3.00E+02 Pl 7.94E+01 1.33E-04 0.00E+00
& n O rI I I a I I S at I O l l 1.54E+00 -3.58E-07 O0.00E+00 2.00E+00 2.00E+01 1.98E-05 0.00E+00
8.05E-01 -5.36E-07 0.00E+00 9.00E-01 1.26E+01 2.50E-05 0.00E+00
1.51E+401 0.00E+00 1.00E+01 2.00E+01 3.16E+01 2.57E-05 0.00E+00
NX NY NZ ISWEEP 400 TIME Press a character key
8 12 20 IZSTEP OFF Working to interrupt.




Earth PHOENICS
Improvements Today

e For several years now there have
been three modes of operation for

the graphical convergence monitor:

— Spot value and residual;
— Maximum correction and sum of nett sources:; or
— Maximum and minimum value in the field.

¢ |t has always been possible to
switch mode during the run, but the
graph only switched at the moment
of changing, so the previous values
were not displayed.

PHOENICS December 2012



Earth PHOENICS
Improvements Today

e All monitoring values for all three
modes are now held, and when the
mode Is changed the entire graph is
redrawn in the new mode.

® |t is possible to set a flag (Options,
Solver Monitor Options) to have
Images of all three modes saved at
the end of a run.

PHOENICS December 2012



Earth PHOENICS
Improvements Today

e Spot value and residual

libref= : 3D Nav.5to.Flow Around A Moving Van 1

| Spot vValues at ( 5, 5, 5) % Error - Cut off 1.000E-04 %
3 \
(b W
Q n
S {ha
3
(D Value Change Low High Variable Max % Error Change
U 1.45E+02 -3.05E-05 0.00E+00 3.00E+02 Pl 7.94E+01 1.33E-04 0.00E+00
— 1.54E+4+00 -3.58E-07 0.00E+00 2.00E+00 2.00E+01 1.9BE-05 0.00E+00
Z 8.05E-01 -5.36E-07 O0.00E+00 9.00E-01 1.26E+01 2.50E-05 O0.00E+00
Lu 1.51E+01 0.00E+00 1.00E+01 2.00E+01 3.16E+01 2.57E-05 0.00E+00

NX NY NZ ISWEEP 400 TIME Press a character key
8 12 20 IZSTEP OFF Working to interrupt.



Earth PHOENICS
Improvements Today

Maximum correction and sum of nett
sources

libref= : 3D Nav.5to.Flow Around A Moving Van 1

Whole-domain max abs corrections loglO (abs (whole-domain nett sum))

‘ 1\'\\

W

Correction Change Low High Variable Max Value Change
4 _28E-05 1.29E-05 O0.00E+00 5.00E+02 Pl 1.00E+03 1.53E-04 0.00E+00
1.50E-06 O0.00E+00 O0.0OE+00 4.00E+00 1.00E+03 1.71E+02 1.67E-01
1.51E-06 O0.00E+00 O.O0OE+00 4.00E+00 1.00E+03 1.13E+02 1.54E-01
1.82E-06 O0.00E+00 O0.0O0E+00 4.00E+00 1.00E+04 1.69E+01 -7.50E+00

PHOENICS December 2012

NX NY NZ ISWEEP 400 TIME Press a character key
8 12 20 IZSTEP OFF Working to interrupt.
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e Maximum and minimum field values

Earth PHOENICS
Improvements Today

libref=

Whole-domain maximum values

: 3D Nav.5to.Flow Around A Moving Van 1

Whole-domain minimum wvalues

i

i~

Value Change

2.08E+02 -1.53E-05 1
8.82E+00 O0.00E+00 1
8.67E+00 O0.00E+00 1
1.79E+01 O0.00E+00 1

NX NY NZ ISWEEFP

Low

.0E-1(
.0E-1(
.0E-1C
.4E+01]

400

8 12 20 IZSTEFP OFF

High Var Value Change Low High
3.0E+02 P1 5.31E+01 -7.63E-06 -1.00E-10 1.40E+02
9.0E+00 -3.6BE+00 9.54E-07 -6.56E+00 -9.00E-11
8.8E+00 -3.42E+00 4.77E-07 -6.70E+00 -9.00E-11
1.8E+01 -4 _96E+00 O0.00E+00 -5.60E+00 -9.00E-11

TIME Press a character key
Working to interrupt.



Earth PHOENICS
Improvements Today

® There is a new ‘rolling’ mode for the
convergence monitor where only the
last, say, 100 sweeps values are
shown.

® This can help show the detailed
behaviour of long runs, where the
normal display crushes everything
together.

PHOENICS December 2012



Earth PHOENICS
Improvements Today

e The wall function coding has been
updated so that the same code
sequences are used for cut-cells and
fully blocked cell faces.

¢ This should result in better heat
transfer calculations when cut cells
are present.

PHOENICS December 2012



Earth PHOENICS
Improvements Today

® There was a problem with fully-
rough wall functions when the
roughness height was set < = the
near-wall cell half-height. The run
would fall.

e This has been fixed.

PHOENICS December 2012



Earth PHOENICS
Improvements Today

e As a by-product of this work, the
boundary conditions required by the
various low-Reynolds Number
turbulence models have been made
avallable for cut cells and the so-
called Earth-Generated wall
functions.

e Previously the low-Re models only

worked properly with plates and with
EGWF=F.

PHOENICS December 2012



Earth PHOENICS
Improvements Today

® New InForm command
NETS (var,place)

where var Is the name of a variable
and place is the name of an object or
patch.

¢ |t returns the net source of the
variable. Very useful for linking two
or more objects.

PHOENICS December 2012



Earth PHOENICS
Improvements Today

e Calculation of the average outlet
temperature for printing in RESULT
made more accurate and robust.

® The net friction force on a
BLOCKAGE object is now printed to
RESULT.

e Diffusive/conductive heat fluxes can
be stored by adding
STORE(QDX,QDY,QDZ) to Q1.

PHOENICS December 2012



e Earth PHOENICS
Improvements e

e |n parallel PHOENICS, the occasional
but long-standing ‘Neighbour has
other number of pbc-bound cells’
error has been removed.

PHOENICS December 2012
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Earth PHOENICS
Improvements Today

e The working directory, 32-bit or 64-
bit and single or double precision
status are echoed to the title bar of
the Earth solver window

[ & | PHOENICS May 2012 - EARTH- 64 bit Single Precision Work dir W:\phoenics\d_polis\d_docs\tr324'\ example

and to the RESULT file.

Running with 64-bit Single Precision executable

Working directory:
W:\phoenics\d polis\d docs\tr324\example



Earth PHOENICS
Improvements Today

e |f a table file is open (in Excel for
example) when Earth wants to write
to 1t, the Earth run would crash as
the file was locked. This could lose
many hours of computations.

e Now, the Earth run will pause and a
dialog will open advising that the file
should be closed before continuing.
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Earth PHOENICS
Improvements Today

e Similarly, if the hard drive becomes
full when writing the solution file,
the Earth run will pause allowing an
opportunity to delete files and create
more space.

PHOENICS December 2012
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SUNLIGHT Object Update

® In 2010 the SUNLIGHT feature was
created. This preliminary version was
accessed through the WIND object
dialog, and had several limitations:

— The latitude was a user-input

— The direct solar radiation was a user-input
— There was no allowance for diffuse solar radiation

— Transient operation was very limited, with multiple
WINDs being required.

e An updated version is now ready for
release.



SUNLIGHT Object Update

e The main improvements made are:

— No longer accessed through WIND, there is a separate SUN
object.

— The required inputs can be read from a standard EPW Weather
Data File. The fields read include:

e |atitude
e Direct and diffuse solar radiation
e Air and ground temperature
e Humidity
e A link to the EPW site is provided for easy
download of weather data files.

e The WIND object can take the wind speed and
direction from the same weather file.

PHOENICS December 2012

® Transient operation improved
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SUNLIGHT Object Update

The amount of incident solar radiation absorbed by each
object in the scene can be set by the user.

BLOCKAGE and PLATE objects have an extra ‘Solar
absorption’ input box which allows the absorption factor
for that object to be set. For most substances the
absorption will be 0.5 or greater. Bricks, weathered steel or

marble can be up to 0.9. Polished metal surfaces can be
0.1 - 0.2.

The user no longer has to ensure that objects are facetted
in order for them to be picked up by the illumination
algorithm.

The illumination algorithm will detect PLATE objects as well
as BLOCKAGEs



SUNLIGHT Object Update

e The following additional output variables
can be activated directly from the SUN
object dialog:

— The illumination flag LIT
— The potentially illuminated surface flag #SRF
— The TEM1 heat source per cell #QS1
— The total heat source per unit area #QS2
— The T3 heat source per cell (for IMMERSOL) #Q3
— The solar absorption factor #SOL
® These can be used to check the correct

functioning of the illumination model.
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® The next sequence of images shows how

SUNLIGHT Object Update

< T Genera I lOptions‘ Size | Place | Shape |

Name IBB LI &I
) Object Managen| Attributes
Object  Acti \
v Hierarch
Object nam Type [SUN i ——y—]
Bl
B2
B3
B4
BS
B6 OK Cancel Re Apply |
B7
- B8 7 SUN off
rent directory= Ri\ppt\Sunl{ | , [ 1
[ |
Ready

)

2

=
=

Yy

Yy

B - ._,

e \We create a SUN object and open its

attribute dialog
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SUNLIGHT Object Update

e Click on ‘Use weather data file’

Sun Attributes
Get North and Up from WIND No |
Angle between North and Y [0,000000 2
Use weather data file No I
Latitude |51.00000 °
Direct Solar radiation Constant | |1000.000
Diffuse Solar radiation Constant | |100.0000
Date (dd/mm/yy) 1 | Jun] | 2011
Time (24hr) | 12 h I 0 m 0
Optional extra output l
Cancel OK

W/mA2

W/mA2
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SUNLIGHT Object Update

e Then select ‘configure file’

Sun Attributes @‘
Get North and Up from WIND No |
Angle between North and Y 0.000000 =
Use weather data file Yes | Configure file|
Location: NOTSET

Latitude | 51.00000 =

Direct Solar radiation File | I 1000.000 W/m*2

Diffuse Solar radiation File | | 100.0000 W/m*2

Date (dd/mm/yy) 1 |
Time (24hr) I

| 2011

Optional extra output |

Cancel OK
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one

SUNLIGHT Object Update

® \We don’t have a weather file, so
click ‘Start browser’ to download

‘Configure Weather Data

Download weather file from Web

Start browser

Weather data file

NOTSET

Cancel |

OK
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e The default browser will open the Energy Plus
site from where the weather data file can be

selected and downloaded

(s s=llecs)| @ http:

€re.energy.gov,

gyplus/weatherdata_about.cfm

= EnergyPlus Energy Simulati... ‘ ‘

ENERGY

u.s. DEPARTMENT OF | Energy Efficiency &
[ Renewable Energy

EnergyPlus Energy Simulation Software

) v B v [ & v Pagev Safetyv Toolsv @~ 53 &

Account Sign In

EnergyPius Energy Simulstion Software

Sesrch Help

EERE » Building T¢

Program » EnergyPlus Energy Software » Add-Ons

Home
About
" load

nentation

OpenStudio Application
Suite

EnergyPlus Example File
Generator

Weather Data

- Format Definition
- Sources

- Real-Time Data

_ Weather Data for
Simulation

Third-Party Software

Weather Data

Weather data for more than 2100 locations are now available in EnergyPlus weather format — 1042
locations in the USA, 71 locations in Canada, and more than 1000 locations in 100 other countries
throughout the world. The weather data are arranged by World Meteorological Organization region and
Country

View Weather Data

Select a region below to view weather data

« Africa (WMO Region 1)

» Asia (WMO Region 2)

South America (WMO Region 3)

North and Central America (WMO Region 4)
Southwest Pacific (WMO Region 5)

Europe (WMO Region 6)

(& Printsble Version ) SHARE

More Information about
Weather Data

View Format Definition
Learn About Sources

Download Real Time Data

View and download EnergyPlus weather data directly using a weather data layer for Google Earth (requires Google Earth to be installed first)

Get Real-Time Weather Data by Email

I

EERE Home | Programs & Offices | Consurmer Informatiorjs

m
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select It

SUNLIGHT Object Update

® Once the weather file has downloaded,

Configure Weather Data

Download weather file from Web

Weather data file

Start browser

JPN_Tokyo.Hyakuri.477150_ IWEC.epw

Load data file

Cancel | OK |

e Then click ‘Load data file’ to read it into

VR Editor.




e The dialog will update to show the data
read from the file.

AN

—i

8 Configure Weather Data R
—

ég Download weather file from Web Start browser|

g Weather data file JPN_Tokyo.Hyakuri.477150_ IWEC.epw I
= Load data file|

() Location TOKYO HYAKURI - JPN Latitude | 36.18000 deg

83 Select month Jan

= Using data for 1 Jan 1983 01:00 |

LL] Direct normal radiation [ 0.000000 W/m2

gg Diffuse radiation | 0.000000 W/m2

al

Cancel | OK |




SUNLIGHT Object Update

e \WWe can now select the month, day and

time we are interested In:
(Select day and time ‘

Nov 1994 02:00 Qdir=0 Qdif=0
Nov 1994 03:00 Qdir=0 Qdif=0
Nov 1994 04:00 Qdir=0 Qdif=0
Nov 1994 05:00 Qdir=0 Qdif=0
Nov 1994 06:00 Qdir=0 Qdif=0
Nov 1994 07:00 Qdir=0 Qdif=28
Nov 1994 08:00 Qdir=249 Qdif=118
Nov 1994 09:00 Qdir=529 Qdif=141
Nov 1994 10:00 Qdir=723 Qdif=119
Nov 1994 11:00 Qdir=815 Qdif=102
Nov 1994 12:00 Qdir=811 Qdif=111
Nov 1994 13:00 Qdir=787 Qdif=109
Nov 1994 14:00 Qdir=695 Qdif=116 -

HHEHEREERRRBRRB BB B
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OK Cancel




® The dialog updates again to show
the new data

(Q\|

—i .
8 Configure Weather Data
| -

jg Download weather file from Web sStart browserl

& Weather data file JEN_Tokyo.Hyakuri.477150 IWEC.epw |
O Load data file|

ég Location TOKYO HYAKURI - JPN Latitude | 36.18000 deg

wn Select month Nov

L_) Using data for 25 Nov 1994 15:00 |

53 Direct normal radiation | 481 .0000 W/m2

@) Diffuse radiation | 94 .00000 W/m2

I

al

Cancel I OK |
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® The sun position is shown on the main VR Editor

screen

SUNLIGHT Object Update

€ PHOENICS - VR Editor October 2011 - 64 bit
File Settings View Run Options Compile Build Help

D@u-ré[;:ﬁm ~| [poam

e e |

e alv|m|o|aM|o] fele =] ale|e|w]t|E][N]A R -

Current directory= Ri\ppt\Sunlight Bl 0
nA 1

.
»
L
»
. — =
€ Object Management ‘;U"@WMS"Z"\
Object Action View Group

Object name Reference Type Geometry | Visibility | Wireframe | LA

DOMAIN -1 DOMAIN on on y|
BLOCKAGE wheel 0 on off ¥ ‘

i AcvAcE [ = e |
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SUNLIGHT Object Update

e The WIND object can also use the weather data

f I I e Wind Attributes
Use weather data file No

External density is: Domain fluid

External pressure 101325.0 Pa

External Temperature 20.00000 °C

Effective roughness height

Wind speed f36755666__— m/s

Wind direction North r_67666666__— R
Reference height rIBTBEEBE___ m

Angle between North and ¥ [0.000000  °

Profile Type Logarithmic I

Vertical direction z !

(2l

Coefficient 1000.000 Linear

| [2-000E-2 m

Open sea
Include open sky Yes
Include ground plane Yes
Ground temperature Adiabatic [

Solar absorption 1.000000

Store Wind Amplification Factor (WAMP)

e Toggle ‘Use weather data file’ to Yes




PHOENICS December 2012

e The pre-attached data file is used, and the

current data are shown

SUNLIGHT Object Update

Wind Attributes
Use weather data file Yes | Configure file
Location: TOKYO HYAKURI - JPN
Date: 1 Jan 1983 01:00
External density is: Domain fluid

External pressure 100905.0 Pa

External Temperature -1.100000 °C
Wind speed 0.000000 m/s

Wind direction

Reference height 10.00000 m
Angle between North and Y 0.000000 2

Profile Type Logarithmic ,

Vertical direction pa

Effective roughness height

Open sea

Coefficient 1000.000 Linear

0.000000 =

| [ 2.000E-2 m

Include open sky Yes
Include ground plane Yes

Ground temperature File

3.790000 °c

Solar absorption 1.000000

Store Wind Amplification Factor (WAMP)
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SUNLIGHT Object Update

e The WIND object graphic shows the current

North (blue) and wind (red) direction.

File Settings View Run Options Compile Build Help

€ PHOENICS - VR Editor October 2011 - 64 bit o)==
) ﬁg-@é lcmu _:Jlmm 7 I}_’V/.\Irlﬂliﬁiil[]lélrldl'ol u]nl)z(l ’lt|dlh|t|r|\'l\’[ 25004

».
) Object Management (&=
Object Action View Group
Object name Reference Type Geometry [ Visibility l Wireframe I £
DOMAIN -1 DOMAIN on |

on ¥
|Current directory= R:\ppt\Sunlight Bl 0 BLOCKAGE wheel 0 on off ¥l
nn 'y Ml SN A, TR 1 I Y | .
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SUNLIGHT Object Update

In a transient case, the time-step setting dialog
controls the time step size and number of steps
to run.

The time of day at the start of the run is the time
chosen from the weather data file.

The data values from the file are transmitted to
Earth, and at each time step the solver
interpolates between the data-file values to get
the current inlet values.

The solar shading is updated at the start of each
time step, and the current direct and diffuse solar
radiation values are interpolated from the
weather data file.
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e The animation shows a 24-hour sequence

LIT

1.000000
0.937300
0.875000
0.5812300
0.730000
0.687300
0.625000
0.562300
0.500000
0.437301
0.375001
0.312301
0.230001
0.187301
0.125001
0.062301
1.000E-&

SUNLIGHT Object Update

Heat I=land example-1

Time 14:30:00 hrs
1 Jan 19495

Proke value
1.00E-10



PHOENICS December 2012

WIND Object Update

e \When a weather file is in use for a
transient case, the external pressure and
temperature are updated at each time step
from the weather file.

e This was done by updating the external
pressure at outflow boundaries.

® |n practise, It turned out that changing the

external pressure can have unexpected
consequences, for example creating
Inflows when the external pressure rises.
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WIND Object Update

e This has been addressed by keeping the
external pressure at zero relative to the
reference pressure, PRESSO, and updating

PRESSO each time step.

®* |n addition, the reference density for
puoyancy, BUOYD, is also updated each
time step to match the new external
pressure and temperature.

e The transient behaviour i1s much improved
by these two measures.



WIND Object Update

When a SUN object is active, the ‘Solar
absorption’ factor of the WIND ground
plane can also be set.

e The ‘"Wind Amplification Factor’ (local
absolute velocity divided by reference
velocity) can be STOREd by a button-click
on the WIND object attributes dialog.

Ground temperature Adiabatic |

Solar absorption l1_000000

PHOENICS December 2012

Store Wind Amplification Factor (WAMP) No

Cancel l OK




_ Previous highlights

e Here follow some improvements
made In the previous release which
are worth mentioning again, in case
they have been missed.
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VR Editor PHOENICS
Improvements Today

e The ‘Object affects grid’ attribute has been split
Into the three coordinate directions.

(Q\|
= l 0 bject dial I
o pen object dialog
(@\| Select all BLOCKAGEs
(- Deselect all BLOCKAGEs
g Hide cbjectis)
E Reveal ohject(s)
Delete object(s)
@ [
O Modify Colour
QO Ohbject Wireframe
D |- Object Affects Grid k : v in X direction
(D | c ALEE T s - l v Object constrained by domain ¥ inY direction
U 1| Object Action View Group f v ||in Z direction
= - Shapemaker
Z y Object name Reference J Type v inall directions
DOMAIM -1 DOMAIT Surface contour o i
|
Lu WIND 0 WD Dumnp surface values off }'iE
O BUILD_1 1 BLOCKS } . off ¥|
ROOF 1 2 ELOCK..d Dump ocbject profile off },I_|
I BUILD_21 3 Show results y
(ol 4 g e -
BUILD_23 5 BLOCKAG half-cylinder on off y
ROOF 21 4] BLOCKAGE half-cone on off y T
4 |. i b
ﬁiﬂ* Object selected: BUILD_22 A r
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VR Editor PHOENICS
Improvements 1oaey

A long-standing error in the Auto-mesher has
been corrected.

The grid refinement stops when the ratio
between the size of the last cell in one region
and the first in the next region falls below a set
criterion.

On the auto-mesh dialog, this was set as a
fraction of the domain size, but was then treated
as an actual physical dimension when being
compared to the cell sizes.

This means that for large domains, the
refinement process terminated earlier than
expected.



VR Editor PHOENICS
Improvements 1oaey

® The image on the left shows the original auto-
mesh, that on the right the new corrected

= version. |

N I D
@

O

: o |

5 - il

2 D P

3 |2 £

Z

LLI

2

o ® There Is also a new option to set the minimum

and initial cell sizes as physical dimensions rather
than fractions of the domain size.



Earth PHOENICS
Improvements Today

¢ |n Flair the ‘Calculate link temperature’ and
‘Activation temperature’ settings for a
SPRAY HEAD object really activate the spray
when the activation temperature is reached.

® |n previous versions, a message was written to
RESULT when the criterion was met, but the
spray was not automatically activated.

e A table file containing the calculated link
temperatures at the end of each step is also
produced.
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VR Editor PHOENICS
Improvements Today

e Ambient pressure and ambient temperature
settings.

L =

Geunetry] Models | perties Initialisatiunf Help Top menu

Sources | Humerics | Qutput E

Domain material:

The current domain material is 2 Air using Ideal Gas Law, STP
Edit properties of current material

Reference pres (Pa) |101325_0 Temperature units Cantigrade |
Ambient pressure o Ambient temperature |20 c

Initialise from ambient O Set buoyancy from ambient oH |
Property storage

Prandtl /Schmidt Hos settings InForm - Group 2 Edit InForm 2 |

PHOENICS December 2012




PHOENICS December 2012

VR Editor PHOENICS
Improvements Today

The ambient settings represent the pressure and
temperature outside the domain.

They can be used as the initial value, and are the
default values at all inlets and openings.

The reference density used for buoyancy is also
derived from the ambient values.

This should ensure that the buoyancy settings
are always self consistent.

It also makes It easy to change the external
temperature at all openings or inlets.



Earth PHOENICS
Improvements Today

e (Often there is a need to link the flow rate and
temperature at one boundary condition to the
flow and temperature at another.

e Typical examples are

— Ducting that is not explicitly modelled that joins one part of the
domain to another

— The intake and exhaust from an Induction Fan
— Active chilled beams

e This can now be achieved by a pair of linked
ANGLED-IN objects.
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Earth PHOENICS
Improvements Today

e One ANGLED-IN, set to extract flow, acts as a
‘donor’.

e The immediately-preceeding or immediately-
following ANGLED-IN takes the flow rate from
the ‘donor' and uses it as the inflow:

— The temperature, smoke and other scalars are taken as the mass-averaged
average values at the ‘donor' object.
— The density is evaluated at the average temperature and ambient pressure.

— The velocity is deduced from the mass flow rate (taken from the ‘donor’), the
flow area and the deduced density.

— The turbulence values are computed from the turbulence intensity, velocity and
hydraulic diameter.

® The linking happens in pairs, so that a linked pair
can be copied or arrayed. The correct objects will
stay linked.
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Earth PHOENICS
Improvements Today

e Here a pair of linked ANGLED-Ins are used to
represent a duct joining the left and right-hand
sides of the domain.

Yelocity, mfs Probe value
9 848659 3.565571
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Earth PHOENICS
Improvements Today

e Here a pair of linked ANGLED-Ins are used to
represent a duct joining the left and right-hand
sides of the domain.

Temperature . B8C Probe wvalue
49 26039 24 16766
47 52535 Arerage value
44444444
43, 85527
42 02024

40_18520
33333333
55555555

F4._ 68008

32. 84505
31. 01001
9999999 2
333333333
555555555

99999999
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e Here a pair of linked ANGLED-Ins are used to
represent an induction fan.

Earth PHOENICS
Improvements Today

~—Temperature . 8C Probe wvalue
4043761 20. 06410
3930167 Arerage value
37.02980
35. 89386

77777777
33333333

F1. 35010

30. 21414
29. 07822 [ EE
................

6666666666666
00000000
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