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Vykon HVAC

EN-30: Automating the creation of custom applications

= Vykon HVAC is designed to automate the process of application generation. However if an application
is required which is not in the Vykon HVAC library then it needs to be created as a custom application.
= Vykon HVAC contains a range of automation facilities that the engineer can use to create custom
applications, which can be made to have the same look-and-feel as library generated applications.
This engineering note shows how to create the example of a heat delivery circuit supplying controlled
hot water to a swimming pool heat exchanger and it illustrates the use of some of the custom
application automation facilities contained within Vykon HVAC.
= First of all, let's see what we are aiming to create. Here is the overall performance specification of the
pool heat delivery circuit:
» Circuit enabled by a time schedule
> A two port supply water control valve is modulated by a PID loop using the measured supply water
temperature and a calculated supply temperature setpoint
» The calculated supply temperature is determined by a PID loop using the measured return water
temperature and a desired pool temperature setpoint
> An on/off circulation pump in the supply is enabled when the valve is in a controlled mode (# 0%)
> Provide an adjustable ‘heat demand’ signal to the heat plant, enabled whenever the pump is on
> All PID settings and desired pool temperature setpoint to be available for the appropriate user
> A graphic which illustrates the current state of the circuit and all its control elements
= The heat circuit graphic and its settings tabs should look like this:

Dezired walue |‘Ja|ue contral
Pool ‘ Valve
Desired supply temperature 40,0 0C
Heat | Actual supply temperature 37.9 0C
Dead band 0.0 %C
I e Offset 0.0 8¢
Gain [Kr] 4.0
‘.h Integral time [Ti] 01:00 rmm;iss
Derivative time [Td] 00:00 rm:ss
Minimum “alve position 0.0 %
40,0 ™2 . - |
Maximumyalve position 100.0 %
41.0 ™C 27.6 °C Valve position 10,6 %
Desired valus rValue contral
\/W Supply temperature
Desired return temperature 28.0 0C
Actual return temperature 0.0 og
Dead band 0.0 eC
0 Offset 0.0 0C
Gain [Kr] 4.0
Integral time [Ti] 01:00 mm:ss
Derivative time [Td] 00:00 rmim:ss
L‘ﬁ Minimum Desired supply temperature 24,0 0C
MaximumbDesired supply temperature 40.0 0C
93,1 %% I
Cesired supply temperature 40,0 0C
Heat demand walue 55.0 °C
. th
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Let’'s now create our custom application

- £ Hvac
+ [£7 General
+ [27 HeatingPlant
+ [27] HeatDistribution
+ IE_—I Extraction
=lFoo

+ 27 Graphics

+ =1 Files
+ Palette

-

Add a new folder and call it Pool

Drag a Heating_group
CustomAppContainer  onto
the wire sheet view of ‘Pool’

Name the CustomAppContainer when
you drop it onto the Wire Sheet

= |[j wykonHvacPalette

-] ;

+ IE_—I Mini&pps

+ [£7] standardapps

+ IE_—I Superdpps

- IE_—I CustomAppContainers
+ HeatingPlant
+ Heatiru;l_n;lr'n:nup
+ B Heatina —amhbinatinn

I_ﬂ IPnol

| 0K I Cance|
I N

Tip:
[ It is a good idea to name the Container

-IE7 px with a unique name when you drop it
+ B Hvac because a set of PX files are
- Ew automatically created at this time
-27 settings

@ subtiew_1.px
-/[£7 settingsButtan
@ subtiew_1.px

Select the Wire Sheet view of the
Settings CustomAppContainer

- [27 Poal
- B Poal
+ == Status
+ == SkakusSeleckor
= Settingsputton

4 [ & ] subview_1 ‘

H Property Shest

.
+ A TextBla Actions »
Mew 3

LW

P Category Sheet

And we’ll go and add our custom logic now

)%
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= I[j] wykonHvacPalette

+ 7 Elements
+ 27 Graphical
= EI Minidpps
- 7 Sensors
= ID_—I Temperature
+ == Outsidetemperature

+ ?.Spacetemperatu%},

\

Drop two Pipetemperature mini applications for
supply and return temperature

Name them

= Select the ‘Signals’ view and configure the 1/0

TRIDIUM
Vykon HVAC

Tip:
Using mini-Applications can
significantly speed up the

creation of custom wire sheet
logic, configuration and graphics

Drop two PID-Loop mini applications for Supply
temperature calculation and Valve control
= Name them

= Select the ‘Configure’ view and configure them

= (Setpoint is configured ‘External’ for the Valve PID)

PIC loop controller

PIDSupplyCalculation ;

Returntemperature

Leiding Ternp

isLinked true Jokt
Cut 0.0 fokt
Applicationtlarme

Signal itern tekst  Signal fok}FD

Timeschedule Label

Tijdprog Link

Ok true Tokt

Applicationtday e Timeschedul
]

Measured'/alue 0.0 ok}

Setpoint 0.0 {ok}

Enable true Jok?t :

ExternalMin'/alue 0.0 {ok} Llnk all the
ExtemalMaralue 0.0 {ok} ObJeCtS as shown
Output 0.0 Lokt

StartWalue 0.0 fok}

Foto Maximum False {ok}

Applicationtarne Supply ternp

YL

Drop a Modulating 0-10v Valve mini application
= Name it
= Select the ‘Signals’ view and configure the 1/0

Drop a Pump On/Off mini

application

= Name it

= Select the ‘Signals’ view
and configure the I/O

]

Su| plyTer1 F LT J—
Leigljing Tearn

istinked | true Toklt
Cu ] 0.0 {ak}
Applicationt]

Signal item', zignal {ok}FD

Applicationtarne

Valwe

Drop comparator and

selector
‘Greater-than’

elements

‘HeatValue’ functions

Drop a Timeschedule Label

mini application
= Select the

time schedule

B B

‘Configure’
view and configure the

and

for

value

mini

Yalve

Walve (0-1009 =

in 1000 fok} R

skatus Autornatic CirculationPump —

Fuailable true okt Greater than . Purnp
PIDValve — In alamn Falze fok! GiteaterThan Signal itern tekst Signal fokFD
PIC loop controller Iz enabled true Jok!t St true Tokt in true JoklFD
Measured'/alue 0.0 ok} Actual position 100.0 {ol Ini 10040 ok} status Autornatic
Setpoint 0.0 okt isLinked true okt In2 0.0 fakt Fuvi zilable true fakt
Enable true Jok}t Signal itern tekst Signal £ In alarm Falze {ok}
ExtermnalMin'/alue 0.0 {ol} ApplicationMame 15 enabled true Tokt
ExtemnalMaitlalue 0.0 fok} isLinked true fakt
Qutput 100.0 {ok} Applicationrarme
Startialue 0.0 {ok}
Soto Maximum False {ok}

HeatYalue
HumericSelector

[Heat demand value -
Heatdemand walue

-]

ok

550 {ak1t

Heatdernand walue S5.0 ol

Sel
Ind
|In?

Manne Heat Exchanget dernf3
Tagode Fo
Applicationrame

Frool

[
ake
s
1

Drop a Heat demand
application

(Miscellaneous Functions)

& @ [ vwhontvacPalette

+ [£7 Elements
+ [£7 Graphical
- £ Minidpps
- ﬂ Functions
- 3 Miscellaneous

o] = &0

+ == Alarm input
+ —= Status inout

<

= Name it
- 7 Pool
-

+ = Status

ciSelectar

[ e ek}

<=at demand value
Heatderand walue

true {ok}

Heatdernand walue 55.0 {ol
Marne Heat Exchanger demfF®

+ = StatusSelector
+ B settingsButton
= Settings

0.0 {ok}
550 {ok}

TagCode
ApplicationMame [

Pool [Source]

Heat demand value [Target]

Available In Mav Tree
mainiigwm
3 Applicatiehlaam

Heatdemand value |

) Name
() TagCode
() ApplicationManme

Link the ApplicationName of
the Heat demand value to the
CustomAppContainer

Configuration | Heat demand

I Settings | Boilerl
CTuarview | Signals |

Zone 1 Radiators
Zane 2 Pool Heat Exchanger demand
Zone 3 K‘,_

Tip:

It is a good idea to link the
application name because it will
make it easily identified in the
Boiler Plant configuration
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Select the Wire Sheet view of the
Pool CustomAppContainer
+] - G mainiise |
e fictians g Wire Sheet |
= % e b H Froperty Shest
* P Cabegory Sheet
“ A ¥ Cut H clnk Shest
Configure the property views accordingly,
of the two selector objects, you will find
prepared on the wire sheet view
+
S |Heat {ok} |
[ null [Hear
L |falze ok} =135 S | #
| = Inl2 ok ¥
1S |true fok} | ok} |
] rll | brue |:| =01 -2 T | =
|l =15 Falaze| o false N =DIC I T | =
+
S |DEE {ok} |
h\i O null |off

N\ /

— [ SErnngsEUCcon N "y ST
- [ Settings \ Status -
MHumz String Sele

+ == PIDValve statusSelector Chut Haat

+ == PIDSupplyCalculation LS B Selector Sel 10 {olk}

PP oyt 10,0 {ak! —f_ In0 fokl

+ == SupplyTemperature 1 Falielih] Tl 1ok}

+ == Returntemperature ] z Falze fok! Inz? Tok!

+ == Yalve E] False foll In2 fol!

4 Falze Tok! Ind okl

0 - ety i 5 False (o] e fok}

+| == CirculationPump 3 Falze fok} InE Tok}

+ == HeatValue 7 Falze fok! In? fak)

3 False Tok! Ing fak)

+] H.eat demand walue - FalseNgE] T okt

+ == Timeschedule Labsl — ——|+— — eqw true Jok! Inid Heat Lok}

+ A TextBlock, = 11 Falze fok! Inii ok}

1z False Tok! Inlz Yokl

12 Falze fok! Inlz fokl

14 Falze fok! Inld okl

15 thue Jok! IniG O fok!

Tip:

. ) o~ By using these preloaded selectors on the Wire
Link the Timeschedule Label ‘Out Sheet view of the CustomAppContainer you can
to In10 of the selector object easily define what the current status of the custom

application is and display it on the mainView graphic
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PxPang
[£ py pans

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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2 Py-view binding
slok:f
degradeBehaviMone
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+ [27 HeatingPlant [/
+ £ HeatDi ! [@ mainyiew Select the Edit mainView of
+ [27 Extract [ — b Wire Shest the Pool CustomAppContainer
- ID——I':'l Hew » H Property Sheet
] P Category Sheet

¥ Cut H slat sheet

Cpy Copy Link Sheet

E Paste

E Paste Special ‘ﬁ New Yiew

% Duplicate o, Edit main'iew

Delete i Tip:

e ? _Gufdﬁt H?h_:'. -F' The mainView has already been
populated with some basic widgets to
speed up the graphic creation process

Tip:
! | The Header and Status widgets are
Poo | already bound and operational
Heat | I
O O (I
Tip:
A PxPane widget is already loaded for
you to use and then you can use the copy
O = or duplicate function in the Px Editor to Select the PXPane Widget
make it easier to generate more of them that is provided then bind
the PX-view binding to
TwoPortMotorLeft view of
O O O the Valve
- B settings =

+ {70 Add sub view

+ {7 wsAnnokation

+ {70 ApplicatieMaam

+ {70 Hvac node element selector

+ § ] subView_1

+ == PIDYalve

+ == PIDSupplyCalculation ||

+ == SyupplyTemperature

+ == Returntemperature

- == Yalve
+ {0 wsAnnotation
+ ¢ | MotorUpOpenLeft
+ ¢ | MotorUpOpenRight
+-§ | MotorDowmOpenLeft
+ ¢ | MotorDownCpenRight -
+ ¢ | MotorLeftopenDown
+ ] MotorLeftopenlp
+ ¢ ] MotorRightOpenDown
+ ¢ ] MotorRightOpenUp
+ ¢ ] TwoPortMoborUp
+ ¢ | TwoPortMoborDown
EI F TiwoPortiMotorLeft
+ g TwaPartMuturR@ x

111

|—T'r|:|e

St
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Using all your artistic skills
carefully position the valve
on the pipe-work

Tip:

If the snap/grid settings prevent you from
getting the position exactly right you can
‘Nudge’ the PxPane by using the combination
of <CTRL> key and €>M keys

+ == _rculationFump
+ == HeatValue
= Heat demand value

5
+ s Link

Using the Duplicate function create
more PxPane widgets with bindings
to the remaining control equipment

Pool ‘
Sl T imnescheduls Label
Hoar | + ) wshnnokakion s,
+ & ] TimeScheduIeLabeN
e &3 This is also a PXPane widget bound i (El e Uy
W uer directly to the Timeschedule Label +- . Out
oo o mini-application + {2 Applicationkame
[ A4 TextBlock
O O - é This is also a PXPane widget bound
Eﬂé’iﬁ to the CalculatedValueLabel of the @] subiew_1
PID mini-application = PIDYalve

- == PIDSupplyCalculation
+ () wsAnnatation
+ & ] Settings
+ & ] SettingshoHzader
Sl alculatedyaluel sbel

+ {0 Toon y

+ {73 Required PEFI‘I‘IiSSiDI;g\I
+ {7 Media

+ {7} Px File

+ @] CalculatedvalusLabellarge
+ & ] Configure

+ B Measuredvalue

Tip:

Vykon HVAC makes extensive use of the PXPane widget. This is
a special widget unique to Vykon HVAC. It allows you to ‘nest’
views, or put another way, embed one view within another view
within another view and so on. This makes it much easier to
manipulate graphics and re-use views over and over again within
the application graphics

Tip:
By using mini applications and PXPane widgets you can quickly
create custom graphics to match the Vykon HVAC graphics.
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Poof ‘ Drag these Graphical Piping
and Symbol Components
el | from the vykonHvacPalette
onto your graphic
Vi true
- £3 Graphical
- (23 Piping
+ (23 smal
- 3 Mormal
+ 7 Blee
+ 3 pale blue
+ EI Red
- 3 ralered
+ [A] Arrow down
- £ Graphical v @
i Al
- 82 Piing e N
+ (23 smal
- £ Mormal
] +mB|ue
+ 53 Pale blue
- 7 Red
+ [A] Arrow down open
+ A\ 0
+ [A] Arrow up'gnen
Cull 1 [ T L-Er

- [£7 symbals
+ [A] Calarifier
+ [A] Radiatar
+ [A] Radiantpanel
+ [A] Tap
+ [A] Vertical heat exchanger
A WHorizonkal heat exchanger
+ [A] Vertical heat exchanger sl
+ [Al Horizontal heat exchanaer sma

Tip:

the same graphical
widgets that are used by the Vykon HVAC library
graphics. This makes it easy to create your
custom graphics with the same look-and-feel

By using the vykonHvacPalette you can select
piping, components and
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- E_'”Lml Select the Edit subView_1 of the
+ ~= Status Settings CustomAppContainer
+ == StatusSelector
-] SettingsButton =
+ Settings
4 ¢ | subView_1
Actions L4 wire Sheet
Mew p | &l Property Shest
(P Category Shest
¥ cut B slot Sheet
Oy Copy Link Sheet
[, Paste
[, Paste Special G Mew View Tip:
iy Duplicate = = ~ A subView_1 has already been created
X Delete @ Guide Help | it with default properties ready for your
settings widgets
= E Widnjets Drop a TabbedPang Canvas onto the
CanvasPane of subView_1
+ [ Labels
+ EI Texts
- B canvasses “- Widget Tree
+ |ge| Standard canvas - [ FormatPane (Root) — TabhedPan-
+ [gx] Settings canvas [B7] CarvasPane (Content) k
+ = PxPane ey

+ 27 Components
- [£7 widgets

+ [ Labels

+ [0 Texts

- [ Canvasses

+ Standard canvas

+| - PxPane

+ == TabbedPane
+ [ Space

+ [ scrolPane

- - Widget Tree

- [ FormatPane (Root)
- |E| CanvasPane (Conkent)
- == \WebeasyTabbedPane
- ) LabelPane

CanvasPane {Conkent)
Label {Label) (Label)
- {3 LabelPane

Setkings can "k ontent
[A] Wy el (Label) (Label)

+ 27 Fiping
+ E Components
- £ widgets

+ [ Labels

+ £ Texts

- [£7 canvasses

+ Standard canvas

+ E Settlngs Canvas

+ = Tabbedrane

+ [ Space

+ [ scrolPane
+ 57 Buttons

- - Widget Tree

- |2 FormatPane (Roat)
- E CanvasPane (Zontent)
- == \WeheasyTabbedPane
-1 {2} LabelPane
= E CanvasPane (Content”
== PxPane [null]
[A] Label (Label) (Desired value)
-1 {3 LabelPane

BECENE A | CarvasPa ent;)
k}! Label (Label) ('u'alve cantral)
~[7]

Drop a Settings canvas Canvas onto
each LabelPane

Tip:

It is good practice to use a Canvas
because it then allows you to add
multiple widgets to the Pane

Drop a PXPane Canvas onto the
CanvasPane of each LabelPane

...and set the Text of each
Label accordingly
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Bind the PX-view of the Desired value tab to the
Settings view of the SupplyCalculationPID loop
a2 - B settings
+ 670 Add sub view
PaPane + {23 wsAnnatation
% peobon + {7 ApplicatieMaam ||
5 = + {2} Hvac node element selackor =
+~ : Widget Tree + &1 subiew_1 1=
-1 [LH FormatPane (Roat) + == PIDValve
- E‘ CZarvasPane (Content) == PIDSupphyCaloulation
- == WebeasyTabbedPa () wsAnnotation
-1 {3 LabelPane
= E CanvasPane (Conl | £ Px-view binding + @] Settingshiebleader -
wPare [null] || § ord nul | Type N
[A] Label (Label) (Dest |dearadeBehavi|Mor % st
-1 {23 LabelPane . .
- [B] carwasPane (Con <»Hand  Repeat the process and bind the PX-view of
= PxPane [nul] the Valve control tab to the Settings view of
[A] Label (Label) {Yalve contral) the ValvePID loop
| ok J .. | I
+ £ Components — Adjust the position of the PX-views
- B widgets £Desired value W/}%
8] -
- 7 Labels — Sunnlv temnerature
+ == Time sekpaoint .
51> Cellauliad velie Add an Iltem text widget to 28.09C |
e troint value the Canvas and edit its text 0.0 00
+ = Measured value S Add a Setpoint value widget
hvachppsG 0.0 9C . .
+ [ statusLabel fidaeappsGene = o.ucc | to the Canvas and bind it to
+ ) Puldown f e 000 ] the ‘Heat Value’ In1 value
+ Time schedule icon o anthvachppsGene 4,0 4 —
+ [ Manual override icon conthvacAppSGEEnE 01:00 mmiss == HeatValus
- |=_—| Texts T e o a . ; + mm Cuk
+ [ Header : <iconhvacAppSGEnE 00:00 mmiss| ep——
+ [A] Subheader ’ %lexiconiDesired 51 ¢ temperature 24,000 E + =3 Ini
+ @ . %lexiconiDesired s Jly temperature 40,0 0C [ - = Inl
+ [A] Application name + {7} Status
+ B3 canvasses Desired supply terr erature 40,000 I e
+.ﬁ s = EE eat demand valu: . E 558 oc + (3 wsAnnot ign
B3 Miniapps u O + % Lirk,
£ standardapps

. Tip:
Tip: . . In addition, the categories for the SettingsButton
To make life as easy as possible for you, the are already set for the correct user categories to
hyperlink property of the settings icon, is - EI Pool save you worrying about this task as well
automatically bound to the view on the Settings = Pol,
container. You do not have to do any more, - Shat
than create your settings view, to get it working * Sl r—
+ == Statusselectar -7 g
= P =@ Everybody
L= =N 2N settingsButton SystemAdmin
- Settings User
L + Settings
+ Expert
100.0 % - EIPD' Managedlarms
= Poal + Dealar
+ == Skatus « ProductSupport
+ == StakusSeleckar Schedules
- B settingsButton ;z;;ia‘zidn'zm
\h ——————— =----" = ':-E!ttlrll;ls runningHours
+ = PIDYalve
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- E3 Poal Select the Property
+ Sheet view of the Pool
- [ T CustomAppContainer
AN k[ [1] wire Shest
Pl = Property Sheet
P Category Shest
¥ Cut
Lo H Slot sheet

Ensure that your Custom
container is made available for
automatic inclusion in the Nav
tree and that it will be positioned
into the correct Node element

Pool {Custom App Container)
|_| ) Available In Mav Tree |C} true M!

=+ ] maintiew P Wiew
+| = Status Mumz String Seleckor
+| = SkatusSelector L 5 B Selectar
= SetkingsButton SetkingsButtan
| ApplicatieMazm SettingsButton _l
| _| 7} Hvac node element selector Heat delivery m |
| ] sub¥iew_1 P Wiens - & HYAC
= Settings Setkings ¥» General
| O Bpplicatietaam Zettings + & Heating plant
| | € Hvac node element selector Heat delivery |v| | + I fir handling

- % Heat delivery
¥» Radiators

T

Tip:
All the Vykon HVAC CustomAppContainers and all
the library generated Graphics views have an
‘Available in Nav Tree’ property which enables you
to control which applications are available to view
and in which node element they are positioned

And Finally... Action the
Synchronize Nav Trees function
in the hvacProfileService

+ < LogHiskary |
+ I%. BackupService Wigys 2
+(D) Timesyncaervice Actions

+ WehService 3
Eame dl v acProfileSer vice Mew » -\’

+ = hvacObjecksServil v -~ .
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