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_/—oAgenda controls

Agenda Day #2

Introduction to FXL
Function Block Groups

Function Blocks functionality
Create Project

Create Program
Create Graphics
Program Simulation

© N O Ok e

Graphics Simulation
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__— Function Block Groups controls

File Edit View HTML Graphic FUP Extras 7

| & | | | = = R

basic elements and modules @ E | |

F Customer:
show details »»

- Spreadshecest
- home.f.utf

| || Search |

[] Search in helptest

s SRR Open “Basic Elements and
o8 SRR Modules” at the “View” in the
Erin SR main menu .
w81 Modifier

i Rregin SRR Tip: you can use the hot

--CI Logic_tst

15 o SR key “F2”

--g C500-bus
-E0 Other
$O Fus SREEEEEER R _
B e i Each Element Group folder is
--tl Field_devices .
2o, SRR expandable_ by pressing (+)
0 Cramine o SRR and collapsible by (-)
22 e i R

w£ DM
CI Stopwatch
#-E1 Change
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__~— Function Basic Elements Groups controls

Program
execution
Priority

“"Display” -

Output

To show
Label, select
:Info”.

- Fan Demand

interval

Reference

5/12/17 DEQOS Controls - Technology for Intelligent Buildings
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__— Function Block Groups controls

show details << Preview  Help Text Eve ry Function block has a

e detailed information, that can

"] Search in helptext
DOoOo

6 Baso kments - be displayed by the “show

i .03 REFERENCE

g Eggg;i!NETFEHENEE show detailz << Preview Help Text detall bUtton
-2 Digplay
2 [NPUT
I I:I Search - . .
ot . DISPLAY It opens the “Preview” and
[] Search in helptest
E-£3 Basic elements ~ “Help TeXt” tabS, that ShOW
& REFERENCE displays actual value :
e CONSTANT labels, inputs, outputs and
.53 CROSS REFERENCE ] ] h
= Do explain functionality of the
@ TRANSFER REFERENC function block or element.
e EE:;QESS”"GE This module displays the actual value.
----- ‘= Description . 1
H The help il s the part of
Lo EVENT the programmlng_tool FUP
o0 P B0 XL and it can assist during
0E Tmessw development.
-3 Contr_supplies
H-E2 Modifier
-2 Logic_gat
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__—Basic Elements Group controls

-l Basic elements ~ » Reference — this value can be shared over multiple program pages

. .3 REFEREMCE and controllers. Tip: you can use “Reference” on the output side of
W COMSTAMT the function block to avoid error during compilation.
m CROS5 BEFEREMCE » Constant — this value represents value, that does not change.
m:: Dizplay » Cross Reference — This element returns value of a Reference inside
Lo [MPUT the same controller.
ua TRAMSFER REFEREML » Display — display or output. It is variable, that value can be changed by
.27 TE=T MESSAGE user or program. It represents the Output value.
LT Comment » Input — Represents Input values. It is variable, that value can be
..... = Description changed by user or program
T TO _BDF » Text message — displays text messages, in the “Events” page in the
..LF 0OF EDF controller. Can work as alarm and text can be sent via e-Mail. Works as
P EVENT binary value (0 - off, 1 - on)

B »Comments —text information which you want to place in the program
page
» Description — to label points or write comments in the program page

/—O
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__— Function Basic Elements Groups controls

“Display” -
Output

BIT> ANA MUX 4 26
EBRITT - Dttt
FL—BILT

o AWML, MU 4 26
TITrniput 2 *==lect O R ©o
- (I0Z2+ o *select 1 - Output

T *output+*—:rDOL -

0Os——=FI.
1 e——=FI.

Ow——=&*3 0O
1 v—e &5 7 2 o— FI.
2 W 2 33— = FT.
= Reference o
100 D OFF 27F - -
D OFF =7 . S Enalle - S51I.T - Dre=lonvagr
Debug - - (BIT> 9BIT ) B

*re=ttime BITE"—G‘. _ BIT

* ot -

Daz2
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__~— Math Operation (Float Numbers) Group controls

50

bl ath-E =t

SIM
COs
TAM
ASIN
ALOS
ATAN
FOT_E
LM
FOT_E
LOG_E
ROOT
HEAT_CURY

»Math Extension are Mathematical
calculation which are implemented in
the function block. Typical Math
Operations, mostly with float numbers.

»Heat_Curv — This function is used to
schedule the water temp. for Radiation
and Under floor heating systems. It
calculates the Supply Water set point
based on OAT temperature.

5/12/17
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__—Physics Group

58

Fhyszics

P P_T_MH3
I P_T_HZ0
- LF T_P_H20
A H_H_DIA
-.IF DELTA_H
A HMM_PM
I WHR
P MIXAIR

- IF TEMPHUM

0=0S

controls

»P_T_NH3 - Converts the saturation pressure in the boiling temperature
for NH3

»P_T H20 - Calculates the dew point temperature for ice and water at
given vapor pressure.

»T_P_H20 - calculates the partial pressure for ice and water by given
temperature and humidity.

»H_X_DIA - calculates the air situation of temperature "theta", humidity
“rh" and barometric pressure "p".

» Delta H - calculates the heating and cooling energy which is needed to
turn air from one condition to another.

»HNN_PM - calculates the average barometric pressure "p_medial" by
given location height "h".

»WHR — Control of the waste heat recovery with outside and circulating air
throttles.

» MIXAIR - Calculation of temperature and humidity of mixed air

» TEMPHUM - Calculates the humidity, if the temperature of the air is
changed.
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__—~Timers and Time Delay Group controls
—F—_l Tirme » OSZILLAT- Clocks the output "out" when the input "start" is assigned to "1". The
: :EI:F O0S=1LLAT pulse and pause times will be set by the variables "pulse" and "pause”. While the
-'EI:F SEC_COUNT input "start" is assigned to "0", the output "out" is set to "0
TP DAY PULSE » SEC_Count- Executes the counting of seconds.
:]j- [ |:||_:|: »DAY_PULSE - Writes out a "1" to the variable "out" for the time which is given by the
-'EI:F D:EIFF_S variable "duration®.
ﬂj. O_OM »DAY_OFF - Executes a falling delay. Reset time in 1/10 Sec.
-'EI:F D OM_S »DAY_OFF_S - Executes a falling delay. Reset time in Seconds.
I D_FL&ME
,-]j- COUMT B »DAY_ON - Executes a Turn on delay. Reset time in 1/10 Sec.
,-]j- TIME - »DAY_ON_S - Executes a Turn on delay. Reset time in Seconds.
,-]j- TIME_SET »D_FLANK — Delay module.
.'Elj' TIMERS »Count_B - Operating hours counter (Runtime).

» TIME - Used to present the current time.
»TIME_SET - Set UST-clock
» TIMERS - Measures the time of the input impulses at the inputs "more" and "less".

/—O




__—~Control Group

=

Contr_zupplies

ARA MORM
LIMIT
ATTEMUATOR
EMTHALFY
FILTER
TIM_LIMN_#
LIMITER
ROTATOR
ORDER
SEQUENCE
W kAl M
MOMITOR
EVAlLLATE
STEF.

0=0S

controls

» Limit— Limits the OUTPUT by two set values.
» Filter — Harmonizes inputs signals

»Tim_Lin_XY — Liniear output value which can
be timed to avoid cycling of OUTPUT signals

» Limiter — Limits output signals to pre-set
values. For example 0-100% limit, 20% to 80%.

» Rotator — Rotates outputs to equal run times on
equipment. For example rotating pumps ext. up
to 16 devices per function block
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__—~Variable Modifier Group controls

-3

LLEEEEEE L ELLELE L L]

b adifier

FL_BIT
FL_UI
FL_5SI
SLI_BIT
SLI_FL
BITZ2

BIT3

BIT4
BITZ_FIELD
BIT4_FIELD
HI_BIT
BIT_LI
BIT_Max3
BIT_Maxy
BIT_M=15
[N T3ULI
INT35LI
HLIZIMNT
SLIINT
STARTOF
HW_DELC
AMNZBELES
AMNZALES
sLI_uLl
HLI_SLI
HLI_TeT
kL

MTH

»FL_BIT — Converts a Float value (analog) to a Bit (digital) signal

»FL_UIl - Changes a float number to an unsigned integer.

»FL_SI - Changes a float number to an signed integer.

»SLI_BIT - analyzes the value of an integer and operates the output to 1 while the
integer value is not equal to 0.

»SLI_FL - converts an integer to a float number.

»BIT2 - analyzes the states of bit-fields of the BDF.

»BIT3 - analyzes the states of bit-fields of the BDF. A field of 3 bit will be created if
there are given 8 ASCII-characters

»BIT4 - analyzes the states of bit-fields of the BDF. A field of 4 bit will be created if
there are given 16 ASCII-characters.

»BIT2_FIELD and BIT4_FIEL- This module creates characters at a bit display field
of the BDF as a result of the bit pattern in the UST.

»Ul_Bit - Converts an integer to a bit pattern.

»BIT Ul - Converts a bit pattern into a number.

»BIT_MAXS/7/15 - sets the number of the highest set bit to the output "out".

» START_OP - converts the marker states of the day- \ night- \ clock-choose for the
graphic.

NOTE: Compiler does not need BIT (binary) to FL (float) conversion.
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__—Logic Operations Group controls
'F—_' Logic_gat Typical Binary or Boolean Operations.
5 Ef' HEGATION
- EF AND_Z
- EF AND_3
ﬁ img—; »NEGATION - Reversing a Digital Signal
E R 2 >AND_2, 3,4,8 — AND-GATE
& 0OR_3 »>OR_2,3,4,8 - OR-GATE
-0 oRd »NAND_2,4 — NAND — GATE
,']j' OF_& _4,4a -
P MAND_2 »NOR_2,4 - NOR — GATE
P MAMD_4 ] :
EF NOR_2 » XOR- Exclusive OR Gate
-~ F WOR_4 »>1-AND_2 — Exclusive AND Gate
- EF ®OR_2
T |_OR_2
P |_AND_2
~'EEF TAR_GBIT
~'EEF TaB _ABIT
P TAB_UI
/—O
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__—Logic Operations Group

=I=

Logic_dig

BIT_OUT
BIT_IM
DECOD_2
DECOD_3
FF_D'MM
FF DN
FF_RSH
FF_RS
FLANE,
LATCHEIT
LATCHINT
LATCHSL
LATCHFLT
RESET
RESETH
GATES EIT
COUNTER
COUNTERL

0=0S

controls

»BIT_OUT - Output selector, one inputs and 5 outputs.

»BIT_IN, Totalizes four Digital inputs and summarizes on the Output
»DECOD_2 — analysis of 2 digital inputs.

»DECOD_3 - analysis of 3 digital inputs

»FF_DYNM — works like an impulse relay.

»FF_DYN - works like an impulse relay.

»FF_RS — RS flip flop. While the input "i_0"is set to 1 a 0 is written on the variable
"output”. If "i_0"is setto 0 and "i_1"to 1 then the output "output” is overwritten
with a 1 until "i_0" is set to 1 again.

» LATCHBIT - transfers the status of "input" to "output" as long as the input
"enabling” = 1. If "enabling" = 0, the status of "input" will not be transmitted to
"output" anymore. Then "output” will save the latest transmitted value.

»RESET - This module creates a reset impulse of adjustable time.
»>"RESET" sets independently the input to null after run of the given time
»RESETTN - This module creates a reset impulse of adjustable time.
»>"RESETN" sets independently the input to null after run of the given time.




__roSelectors or Switches and If statements

1=

Liogic_mns

AMNA_MLx_2
ANA_MLx_4
AMA_MLx_8
DIG_MUx=_Z
DIG_MLU=_4
DIG_MU=_8
BITDMLU=TE
BIT_MLEXTE
FLTDMLU=1E
FLT_MLU=TE
ANADMLE_2
INTOMLE=TE
INT_MLE<TE
SLI_MLE=_2
BUS_MLL-_8

0=0S

controls

Mostly Selectors, Switches and If statements.

»ANA_MUX2 - Analog Multiplexer — 2 dig Inputs

»ANA_MUX4 — Analog Multiplexer — 4 dig Inputs

»ANA_MUX8 — Analog Multiplexer — 8 dig Inputs

»DIG_MUX2 - Digital Multiplexer — 2 dig Inputs

»DIG_MUX4 — Digital Multiplexer — 4 dig Inputs

»DIG_MUX8 — Digital Multiplexer — 8 dig Inputs

»BITDMU-16 — De-multiplexer for marker

»BIT_MUX16 - Multiplexer for marker

» FLTDMUX — De-multiplexer for float numbers

»FLT_MUX16 - multiplexer for float numbers

» ANADBUX_ 2- De-multiplexer for float values

»INTDMUX_16 — De-multiplexer for long data words. One Input and 16 Outputs

»INT_MUX16 - Multiplexer for long data words. 16 Inputs and 1 Output.

»SLI_MUX 2 - SLI-multiplexer, If input "selector" = 0, then “Output" ="i_0".

> If input "selector” = 1, then “output” ="i_1".

»BUS_MUX_8 - Switching of an 8-bit wide bus. If the input "select" is taken by a
number higher than "0" the states of the inputs "in1_x" will be set to the outputs
"out_x", otherwise the states of the inputs "in0_x" will be set to the outputs "out Xx".




Comparisons and Minimum Maximum =05
Group

=

Logic_ana

P EQUMAL
I MIN_ M2
A MIN_Mad
TP MIN_MAE
A MINMAXDYN
I COMPARAT
.IF DIFFSIGN

controls

» EQUIVAL- Analog Multiplexer — 2 dig Inputs. For example - IF IP1=1 and IP =1 THEN
OP1=1, IF IP1=1 and IP2=0 Then OP1 =0.

»MIN_MAX2 - This module compares the value of the variable "input" with the value of
"minimum” and "maximum" and writes out the accordant limited value to "output” and visible
for the user to "input”.

»MIN_MAX4 - This module compares the values of the variables "i_1" up to "i_3" and writes out
the minimum value to the output "min" and the maximum value to the output "max".

»>"MIN_MAX 4" sets up the AND- and OR-relation respectively of 4 elements for FUZZY-
controllers.

»MIN_MAXS8 - This module compares the values of the variables "i_1" up to "i_7" and writes out
the minimum value to the output "min" and the maximum value to the output "max".

»>"MIN_MAX_8" sets up the AND- and OR-relation respectively of 4 elements for FUZZY-
controllers.

»MINMAXDYN - This module compares the values of the variables "i_1" up to "i_7" and writes
out the minimum value to the output "min" and the maximum value to the output "max".

»>"MIN_MAX_8" sets up the AND- and OR-relation respectively of 4 elements for FUZZY-
controllers.

» COMPARAT - This module compares the values of the variables "i_min" and "i_max". While
"I min" <"i_max", a "1" will be set to the variable "output".

»DIFFSIGN - This module describes a comparator and compares the variables "i_1" and "i_2".

/—O




__— Text Switch Group

56

Lu:ugiu::t:-:t
T THET ML 2

>TXT_MUX_2

selector
i_0[16]
output[16]
i_1[16]

0=0S

controls

['I']:E'I' IS =2 (]
I*selectnr

3 O0OL[1&]

| = output [:I_E]J

*¥i A [1&]

gate input
text input if gate input =0
text output

text input if gate input =1

5/12/17
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__——Loops Group

50

Loop

MOTOR_3P
Fl

P

PID

PIDPM

PID2M

PIDS

PIDT
PULSWIDTH
S/ TCHMO
TL_CONTR
TL_CONTR_HY

0=0S

controls

»MOTOR_3P - Floating point control with pre-set run-time of motor.

» P — Proportional Control

» Pl — Proportional Integral Control

» PID - Proportional-Integral-Derivative Control

» PIDPM - Proportional-Integral-Derivative Floating Point Control

»PID2M - Proportional-Integral-Derivative Floating Point Control and
analog Control output.

»PIDS - If "tn" <= 0, the PIl-loop will not change the value of "integral” but
always keeps the latest given or calculated value.

»>If"y_min" > "y max", the effective direction of the controller will be
reversed.

»PIDT - If ("i_pos" =0) and ("i_neg" = 0) then does the PID-loop never
change the value of "integral”, but always keeps the latest entered value.

» SWITCHMO - switching module and switches four digital outputs
depending to the value of the variables "w".

»TL_CONTR - switching module and switches a digital output in
dependance of the value of the variable "x".

»TL_CONTRL_HY - two-level controller with adjustable switching
hysteresis




__—~CAN-bus Group - Part 1

&

CaM-bus

IMIT_CAM
SHY_CAN
CAM_DI
CAM_DI_LED
CAM_DO
CAN_DO_HR
CAM_al
CAN_AO
CAM_aO_HR
CAM_PUSHETM
CAM_COUNT
CAM_PULSTIME
CAM_RELEASE
CAM_STATUS

0=0S

controls

»INIT_CAN — This module is for the initialization of a CAN-bus. Used if | use
the Can bus port on the controller.

» SRV _CAN - service-module for CAN-bus. Used if | use the Can bus port on
the controller.

» CAN_DI - Can bus Digitial Input (For DI16) It is not used with the OPRN
UI18x8

»CAN_DI_LED - This module handles the LED-colors of digital inputs.
CAN_DO — Can Bus Module with Digital output

»CAN_DO_HR - This module connects the COSMOS 10 modules DA8T(H),
DA8SR(H)

» CAN_AI - This module connects the COSMOS IO modules AIBAO4(H).
» Reads the current state of an analog input.

»CAN_AO - This module connects the COSMOS IO modules AESAA4(H).
» Sets the status of an analog output.




__—~CAN-bus Group - Part 2

&

CaM-bus

IMIT_CAM
SHY_CAN
CAM_DI
CAM_DI_LED
CAM_DO
CAN_DO_HR
CAM_al
CAN_AO
CAM_aO_HR
CAM_PUSHETM
CAM_COUNT
CAM_PULSTIME
CAM_RELEASE
CAM_STATUS

0=0S

controls

»CAN_AQO_HR - This module connects the COSMOS 10 modules AESAA4(H).
» Sets the status of an analog output.
»CAN_PUSHBTN - Connects the COSMOS IO modules DE16

CAN_COUNT - This module connects the COSMOS |0 modules DE16. Output
of the counter reading of a digital input.

"CAN_PUSHBTN" only has to be used once per hardware module and terminal
in the project.

» CAN_PULSE_TIME - With this module the time spans between two impulses
of an digital input can be measured. It will be measured the time span of the
"1" as well as the time span of two impulses.

» CAN_RELEASE - Dropping of an output DISBDOST
»CAN_STATUS - Provides runtime information about the CAN data bus.




__—Misc. Groups

%"Ej Sk
L. SUN

-1 BACnet_MSTP

0=0S

controls

» SUN- SUN allows to calculate the sunrise and the sunset

- | suN ET I
--l*longitude
-lilatitude
--|*zane
- *date

*rdome . - - - - -

- I
*zenlthl------
*sunsetl------

»BACNETMSTP - Providing runtime information about the MS/TP data

& BACMETMSTP_STATUS bUS.

5/12/17
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__—~Stop Watch

=

Stopiwatch
IF SUSTART
T SUSTOPF

0=0S

controls

SUSTART - By the stopwatch function it is possible to create multiple

stopwatches on a controller which can detect with a high resolution

intervals in a runnable controller program.

» These stopwatches can be used for example to optimize controller
programs according to reaction timing on changed input values. With this
module a stopwatch can be started.

SUSTORP - By the stopwatch function it is possible to create multiple

stopwatches on a controller which can detect with a high resolution

intervals in a runnable controller program.

These stopwatches can be used for example to optimize controller

programs according to reaction timing on changed input values. The

interval of a running stopwatch is measured by this module.

»You can use as many stop times depending on one stopwatch as you
whish.




. =05
_—~CAN Bus Function Block Setup controls

You can change This number reflects the

I/0 Module this number CAN Bus on the execution priority in the

OPEN810 always 1. program.

address. 1 to 9 basgd on 'ghe_
execution priority
from 1 to 3

Debug Info
Use a Reference Block to
connect to every point on the
Function Block which is not
used to avoid any errors on
compiling.

""""" CANDOu s  Mumbhe=> © {(Defmual :

[ ¢ ° © © © © © @© o o &nding . Printitr ......... .

i IO Modoule Adreos=s - - - - - - 0 0 - - (]
""""" Terminsl @ Mumbbex - o

This number reflect
the input on the I/O

module This number will

reverse the output
value 0 = direct
l=reverse acting. Use
a constant block

Output value
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__— CAN Bus Function

C drlgmnaﬂﬂiﬁuur——— INO4
Silommarcl? s
-Aﬂtual Val

_JﬁgmmanﬂIﬂHMF__-INUE

ADD i

[=1m] 20
0 [swummandl]

20 [summand?2 ]

ADD 2
[=1tm] 15
0 [Buwmarndl]

A5 [Esuwmmmand2]

Setpoint -

Block Setup

0=0S

controls

‘MMirn  output -
-Max Dutput-

Controller
On SOEF - PID -

Ernabhled -
Loop

Propeorticonal Barnd . -

I05 — *y O

‘Regulate Time,;  =ec
‘Derivative - Tlm,-sec--
-Accuracy o
-Numher of lDDpS in  sec
20
a5 -Cantrnller Enabled--------- o
»6 300000 On/OEfF PID Loop  © o0 s (A
o Proportional Band- - - - - - - - - 10
‘Regulate Time, =ao - - 0 - - - (120
‘Derivative T1m, 2o - - - - - - - - WD
--Accuracy : C 0.1
--Number af 1oups-1n-3ec---- 0

I01 — %y min
I02 — %y max

ID4 — *operat
I06 — *3g>

I07 — *tn

I08 — *td

I09 —*i tot :
S *1ntegra1-——

I11 — *interval

PIDS u]

20 [w]
15 [=1

100 [v max] cOoutput - - -
[¥]52. 613331-—-52 613331

O [¥ O]

1 [operat]

10 [xp]

120 [tn]

O [ta4a]

0.1 [i tot] C
all2.6133325 — 2.6133325

10[1nterval]




=05
__—~Simple Block Programming controls

(X0 *in

*inl
*in2

*out —— DD1 - - Tip:
. Switch 2 - FL BIT
. 1o2 *in

To show the Input type, select VIEW and
select Show Type and the 101 will show
the Type of the input module you have
selected.

This is a great tool to avoid a mixing
type of constant and variables during
the programming
Switeh 1« FL BIT IR R R SRR RS

BIT
FL

5/12/17 DEQOS Controls - Technology for Intelligent Buildings 25
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__~—~Simple Block Programming controls

Tip:
To show the Input type, select VIEW and
Select show and the 101 will show the

L |
- FL — FL Type of the input module you have
selected.

. & o . :
RS —FL This is a great tool to avoid a using the

wrong type of constant of variables

during the programmin

,—o
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__~—~Simple Block Programming controls

Using a _
Floating point Converting :
input Floating point Executing the

to Digital on / AND statement
off

Tip:

Don’t mix Floating
function blocks with
Digital function blocks.
You always have to
match Digital to Digital
and convert with function
block Floating to Bit.

- Switch 2 - -

Program execution
priority

5/12/17 DEQOS Controls - Technology for Intelligent Buildings 27



__—~ EXxercise #2

CANDu=z Digital Output
)

caN po
CANDus - Number - (Default: 1) @ 1 *can no
Sending Priotity 1 *prio
Module Adre=s £ *madres=
Terminal ‘Number  (0+11) - o *terminal - :
ident — Debug Info
*mod =tat— Debug Info
*te =tat — Debua Info
ON/OFF - (1/8) DO0O —————— *value

CANBu= Number - (Default: 1) 1 *can ne
Sending Priotity 1 *prio
Module Adress 1 *addres=
Terminal Numses (02112 o reerminal - -
- - - . ident— Debug ' Info
*mod =tat— Debug Info
*te =tat— DBebug Info
ON/OFE- (1/0) D02 ————— *value
*handre= — Bebug  Info
0 — *ext handresz

can px 2

GANTus - Numbexr - (Default: 1) - 1 *can no

Sending Priotity 1 *prio

I0 Module Adre=z o1 *addres=

Terminal Numbexr ' (0+7) - oy *terminal - :

- - . . *mod ident— Debug ' Info
*mod =tat— Bebug Info
~te =tat— Bebua - Info

Ecd Inverse (Default: - 0) o *led inv

*value - DIOO Input Value

BT L¥D Contxol

IED Colox (Green 15 (o *col.
- - *=tatus — Debug Info
CANDuz Ansicg Output
caN 20 s
fumbex - (Dafault: ‘1) - 1 —————— *can no
Sending Brictity ' - o = o=
IO Moduls Adzaz=: - . oL *aa
Texrmina’ ex - (0-3) ————— *tcrminal
i B Bebua - Info
*mod =tat— Debug Info
~te =tat— Debug Info
Value in percentag. ADOL — *ualue
(voltage 0 ovy
AD Hand Rewriting
cAN a0 HR 2
CANDus - Numbex - (Default: 1) - 1 —— *can no
Sending Friotity — iis
IO Moduls Adzaz=: - . oL *aa =
Terminal ‘Number (0+3) - —————— *termina1 - -
*mod ident — DBebug Info
*mod =tat Debua Info
~tc =tat— Debug Info

Value in percentage ADOZ — *value

Terminal Number - (0-7)
Senzor Type  (Default

Terminal Number (9-3)
Value in-percentage
(Voltage-0 - 10v)

Terminal Numbexz

(@-13)
ON/OFF - (1/0)

Texminal Number (O

Intaznal Analsy Input
ar 7
0 — *terminal
98) (88 — *type
otatus — D o
*valus — AIO1 - Imput valus

Inteznal Anslicg Output
a0 a

o xminal
Frorry *vmlue - - .
B . *ztatus — Debug-Info
*hand — Debug - Info
andres — Debug - Info
o *ext handres

o 12
o terminal
DooL *value
*otatus — Debua Info
*hand — Debug  Info
handres — Debug  Info
+ext handres

nr
=7y 0 —— *termin=l
*value DIOL Inmput Value

2 11

ANA rx
*zelector
o—=io
*output
2 — w5

coooooo
4
L}
o
B

.
;
;
E
£

reate Pre-set I/O & PID Blocks

reate your own Library of pre-set
an-bus — I/O blocks
re-set PID loops

Ul 8x8

DI 16

DO8

The exercise is to build up your
library with module which we have
testing in class.

=0S

controls
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__r—°EXercise #3 contrels
Create a AHU Program
Inputs Outputs
1 Night Set Back 1 RF-enable
2 Override 2 SF-Enable
3 RF-Status 3 RF-Speed
4 SF-Status 4 SF-Speed
5 Room Press. 5
6 Room Press. SP 6
7 Supply Duct Press. 7
8 Supply Duct Press. SP 8
/—O
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__—~ EXercise #3

Foon Fres
Az m

ure

fn Tadl

Duse Fras
__Azos

aat

"
o

¥ EHUUAE (D oo

Damana
SEE

=0S

controls
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__—2 EXxercise #4

Create a Lead Lag Program

0=0S

controls

Inputs Outputs
1 Pump 1 Status 1 Pump 1 Enable
2 Pumpt 2 Status 2 Pump 2 enable
3 Pump 1 Fall 3
4 Pump 2 Falil 4
5 Supply Water Temp 5 Heating Valve
Control
Return Water Temp. 6
7 Supply Water Setpint 7
8 8
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__—~ EXercise #4

=0S

controls

O — *in ¢ Scbhaduda 1
hat =2 EY DIOO

oOF_Z 1

... E=ima o
QO — *din - RPumge 1 Statia.
P =2 nrél ———————

oR_=2 =

O — *ain - Tuame 2 Stactua
S - DIz —
a6 o8 o EEENTo 0 s oo conaa ol

CRPump -l Fall  Chaclk .

CRPump -2 Falla  Chack .

E FPesiifipn switeh
NEGATION =1
~ir

-t —

~out 1
—eut—z ! '

DIC_MOX_Z &
aalactor
i 0

~output LEEY

BEQUIVAIL =9
-1 1

NEGATION i1
*output — *in

12

*out

i0

NEGCATION iz

output — vin -
"czrl.l'l:-\|

AMD_Z is

T

AMD_Z is5

-ino e e e .. AND_ =
— ~1nT

oOF_2 1z e
*dinl .- - D__ON 14
b B 8- - 10 — =t
~atart
pat 2 E- R R K B
-sut

—-in2
-t —

Puﬂ?-l-J-Lnnd

T 2 Lea
ar=. -t

— . Error: Fump 1 Faillad

ANMD__Z
~dinl
—-in2

=inT

-t

is8

118

i 5 00000000000 0000000DG
—_ —Error: Fump 2 Faillad

cfurxrxant  Fumnp  Fald lad -
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__r—~Exercise #5 fomrrels

Simple Controls Loops

Create a functional Library with

applications for your own library
Lead Lag Program
Start up Sequnce
Damper Controls
Heating & Cooling valve controls
Boiler Control (with 5 open flame boilers)
Chiller Start up and Control sequence

/—0
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__—~FXL Graphics

Create New Project and Controller Add new programming Page.

Tip — You can import any other pictures or Visio (Auto Cad) floor

plan Graphics.

CAUgersirtemidppDatablocalhDE D SYFUP ML 2 vwork spacest

@ Delete...

Select Group...

Options... L
LConfigure 4

MNetwork »

0=0S

controls

Demao
QPENS10

[T show documentation [7 Foc)-files

Project
Controller program

FUF page name | Status | Functionality

Create controller program... x
Marme: Diefaudt settings of the maco libran:
[oPEN =
Cantrober type
Contraler program | Irife | descnption I Program ersion | |P-address I Subnet mask
EMNLIB_SHU_EH_UST SRU 0012e
EMNLIBDFEN_J‘IDD.USI OPEM 2100 EMS 1.054m 192168170100 25525500
WINLIBOPEN_4100UST  OPEM 4100 EMS 1.054m 192168170100 25525500
WINLIBOPEN_S00.UST  OPEM 500 EMS 1.054m 192168170100 25525500
WINLIBOPEN_BO0UST  OPEM BO0 EMS 1.054m 192168170100 25525500
WINLIBOPEN_710.UST  OPEM 710 EMS 1.054m 192168170100 25525500
WINLIBOPEN_B10.UST ~ OPEM 810 EMS 1.054m 192168170100 25525500

ak I Cancel

clock. f time functions
const.f azzighment of constants
&2 home. |
] New.
@ Open
Save As...
Copy

2 Paste...
a Redo paste...

ﬁ Delete...

Select Group...

documentation »
Options... r
Macro... r

2. Compile

Insert from library  *
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__—~Creating a new Graphic Page

2] ChUsers\Erhard DoblefAppDatatLocahDEOS\FUP XL\ vworkspace' pri’ySteve \OPEMET

File Edit View HTML Graphic FUP Extras 7
H| S| New Page | w B KM B
1 graphic
Cu=stomer: wasect grougs s Fin
Spread=sheaest : Data path: 5+t

homwme. f.utf

- ile Edit View HTML Graphic FUP Exras 7

H & | o ]

JdNSteveZ\NOPENS10Y 11

| w B KA ER 8] @ w

0=0S

controls

1. Open program page

2. Select Graphics in the Main
Menu

3. New graphical page will be
created

Customer:

.- Spreadsheet: Data path: Status: Progranmer : Module 1ilb path:
- home.f.utf J\NSteve2\OPENS310\ 10.05.17 11:20 ILIBO1 .FUP
R N rage start
.. Swritoh 1 FIL. BIT T
. Ioa *in
P *out ——————— - -+ AND 2 o
. *inl
c - Switch 2 FL BIT 2> |
. - I02 *in + | ‘which page number should the new graphic page get?
A *out s

Object growup:

Functionality: Comment 1: Conment 2:

" 2

Conmment 3:

Executing oy
COND

Ok

Cancel
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__—~DEOS Controls — Products cocn)frols

File Edit Element View Extras Help

B¢t VhiEBD B R G| OO oom 0% -

New page

will appear

Library al

B | Basic elements Al
- #¢ Status
- 4 Color - C C dpPpPea
- # Integer b a Glrop do

- # Floating gumber

Open the e
Graphics o
E I e m e n tS = | Control elements

o Che.dcﬂoxoo .

e a0 : Click on the
i = element which
- # DialogCallod N

- 4 DialogCallos yOU Want tO
draw

- # Dialog01
- # Dialog05
- # Dialog06
- # MNotice00

- # MoticeO1
- 4 Help00
. - 4 Timetrend00
Draw the size & Tmetrendviento

- 4 DeleteButtond0
Of your element - # EventMessagelist00
- # EventMessagePage0l
- # LongText00
- 4 LampGreen00
- 4 LampYellowd0
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File Edit Element View Extras Help

52 ¢ B0 %Nk E#A

Binding Graphic elements to Points in

the program

Select the

Module and
click left
mouse button

b moograldd g

Select this option to
attach the pointin
the program page

Properties

General; Accessfoption Expanded

Name: 0.0

Information text: |

[ Use the information text as log text

Bus

Type: Floating number Updating: |Read and Writz v jext

frogress bar

ime

late

theckBox00

pption00

|E O
|E O
| ] O fol clements
|E O
|E O

pckSwitch0d

jushbutton0d
alogCallo 1

JogCalos
| | Cancel | ‘:Izc:\los

log01

Property
page will
appear

. ;;| "% Didlogls
# Dialogds

Attach the point

which you

would like to

use

| Please select a FUP element...

Cancel

0=0S

controls

Switch 1 - - - - FL BIT B T T
BIT — '~ AND 2 o
........................ BIT
Switch 2 - - - - - FL BIT 2) -
e e T T BIT
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Configure Graphic elements visua =05
effect

controls

: Property

expended Pt

Value Preview
tab Mode (frame) none none
Mouse pointer DEFAULT DEFAULT
Mouse Over mode Properties
Mouse Over sound General Access/option Expanded
Log message (is saved for the entry || Properties Value Preview

) Drop Down Menu
Background color Mouse pointer [DEFALULT \EEFAULT Wi I I ap pear'

Foreground color

Minimum lmit value Mouse Over made Mode (frame] kS Emodlﬁ. S e I e Ct yo u r
Foreground color when value fell bel Mouse Over saund [

Selection: [hone

og message (is saved for

R Option

Properties

Foreground color

Cancel
Background color General Accessjoption Expanded = Ope
Minimurn limit value o Properties Preview
aYfa 0

Foreground color when value fell below Min -167772:

Mouse pointer o . . a A

Ok Mouse Over mode Mode (frame]
Properties 0[0
Mouse Over sound P i

Selection: |none General Accessfoption :Expande

Log message (is saved for

[

Properties Preview

basic
Foreground color 5 ~
deepened Cancel height
heightened
Background color g Mouse pointer DEFALLT DEFAULT i
=
Minimum imit value o Mouse Over mode urmodified  (unmodifi...| ... £
Foreground color when value fell below Min 16777216 Mouse Over sound
b
Log message (is saved for the entry in the database) i
OK
Foreground color -16777216 T
Background color -1 c
C
Minimum limit value 0 0 c
Foreground color when value fell below Min -16777216
v
OK Cancel
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__~—Working with Graphics Library controls

Import into your

Download the Master Project

Graph Library from

Directory

the DEOS Controls
Partner Section.

AlertAppDatatLocahDEQSSFUR #LA wworkzpac

|| IMGraph.tor.fxi2

H-&5
+-=% Corfi
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__~—Working with Graphics Library controls

T s : ' Gle Edit View HTML Graphic FUP Eras 7
File Edit WYiew HTML Graphic FUP Extras 7 ) W[ & % G| NewPage [ %@ @8 2~ < |w|F
..... . [ =H) Ducts
0 H | §| -:HJ E| i | | Cusomexs @82  Sensors Coils Fan ErzELeELL
""" . qz‘aphm‘:;fﬂuni z:ii':’::::: 1\ “1o%05 17 2003
AHURTU Fans,Ducts | © -0
Customer: -
Spreadsheet:
graphics. f.utf

OPEN the ' i B  Directory for

Project Page SRR Graphic .
and select S Templates .
Graphics.

 |Quick filter

Q- Enter a text for filteri

Graphic elements

You can copy and past s
the templates your =
project and bind the

points to your program
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__r—~ EXercise #6

Create Graphics for our Trainings
Project

“Start Page” with Building Picture and
Labels for the Floor Levels

Single “Floor Level” with Room’s and
Labels for Temperature Sensors and VAV
links to VAV Graphic

Create “Navigation” function so you can
navigate though your project

0=0S

controls
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__—~Project Example controls

102 - Henrik

controls FCU
Ao Occ

1AT -999.0°C SAT  0.0°c
S 20 «© s a 4

T 240 °¢ H ] I ' —% T H
Building Overview £ : '
controls $H1ﬂ

Air Filter Fan On -LT -ET
Floor 1 L] L]
Cooling 85 Heatig 0
Floor 2
Temperature
us
\ 2100
Ty
550 Er
\ oo
sapont
BT
Current:  142.28 ki =
LastHour:  14.20 A7 .
oo qegeie eesiee Je0siN 60 I Ielsi Ieieie Ielss 160754
controls SUN-Chiller ﬁ
cold water regulation
System
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__—~Compile & upload a Project controls

» Right Click on your project in the tree and choose “Compile”

B0 EE 2R |FE| == RG22 BH » 99| G 7|

8%l | Project Training -
58 C\UsersiE thard DioblerappD atatLocahDE DSWFUP L | Controller program — OPENZ1D
IMDICA, bor ¥ show documentation [* Foc)iles
Ib Graph.tor
Axyan FUP page nams I Status | Functionality | Object group | Date modified | Pragrammer | Customer I E stension | Execution cycle ~
Axpan ¥ reafln MACRO  Main Area Additional 24.0217 1257 Artern Pavloy DA fon Second
bba67db7 22e clock f time functions General 04.0612 0915 Des F Second
Cortf g4 const.f assignment of constants General 231111 1705 Dcs F tinute
Steve B en_dea MACAO  Alarms Shyle Sheet Essential 13,0317 1230 Artern Pavlov DCA f Second:0.25
?te"ez W thpin.f MACRO  Floot Plan Essential 270117 0833 Atem Pavioy  DCA f Secondi0.25
:—EI' @?Igﬁmm a ] ar_dus.f MACRO  Common Graphics, STAT. lcons Essential 03.0377 1433 Artem Paviow DCa, f Second
= Essertial P home.f0 MACRO  homepage Area 04.01.17 11:48 Artem Paviow DiCa, o0 Second
e General ¥ mgiesn MACEO Tezivioos Buildea . Elose 01 - BLLOLErzol 13.0217 102 At Pavioy Dca fao Secaond
= Trainings Building ¥ g WinFupTeC X 13.0217 11:02 Artern Pavloy DCa f Second
W 13.0217 11:02 Artern Pavloy DCA f0z Second
B % 130317 102 Atem Paviay DCA 03 Second
L # Essential 11.07.16 1262 Ho DEOS f Execution cycle
B Essertial 03.0317 1234 Artem Pavioy DCa f Second:0.25
B = Essential 280217 1204 Artemn Pavloy DCA f Second
G i i R Essential 13.0477 1351 Artemn Pavioy DCa f Second
e Creciioll foacesiopicledandceanalitoze Essential 01.0277 0329 Artern Pavloy DCA f Second
B e 240f30(0Emor) Essertial 270117 11:29 Atem Paviay DCA, f Secand
[¥ 12d C:\Jsers\E thard DoblerdppD atatLocahDE DSYFLUP Eszszential 13.04.17 1403 Artemn Pavloy DCa f Second
¥ e ] Essential 28.0317 103 Artern Pavloy DCA f Second
¥ it Trainings Building 03.0317 1342 Artemn Paviow [nlny fan Second:0.25
¥ <ol Essential 05.01.17 1128 Artem Pavloy DCa f Second
W := Essential 03.0317 1419 Artem Pavioy [nlny f Execulion cycle
W = Eszsential 28.0217 142 Avtern Pavloy DCa f Secand
[ trel Trainings Building 05.01.07 1542 Artem Paviow DCa, oo Second:0.25
¥ el Trainings Building 05.01.07 1342 Artemn Pavlow DCa, 1 Second:0.25
¥ trel Creating C-Code Trainings Building 05.01.07 1342 Artem Paviow DCa, 2 Second:0.25
A e Trainings Building 05.01.17 1542 Artem Paviow DiCa, 3 Second:0.25
7 N B ot MACRD WWT With Stat Trainings Building 13.0317 1340 Arterm Paviow DCa, fi1 Second:0.25 v
W ..unn LR AT b e - R 1nnn4T nan b Predes ren ton

---- Checking hard disk capacity [Minimum required iz 25 MEBte....] -

gl .
1. Checking FUP pages in controller C: W sers\Erhard DoblerAppD atahLocalhDEDSNFUP XLW2workspacehpris TraininghOPENET 0N and creating C-Code -
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__—~Compile & upload a Project controls

£\ sershE thard DoblerappD atabLocal\DE DSWFUP XL\ Zwarkspag | Contoller program — DPENETD

MDA tar ¥ show documentation [# Foc)-iles > R I g ht C I I Ck O n yO u r p rOJ eCt I n
tdGraph, tor — " .
Axyan FLUP page name I Status I Functionality I Ob the tree and Ch oose U pload
Axyar] [ area o0 MACRO  Main Area A
bb4E7db7 220 clock.f time functions Ge o
Confi const.f azzignment of constants Ge > Make Su re’ your Computer IS
g:evez ] em_dca.f MACRDO  Alarms Style Sheet Ez:
i it B ficin MACRD  FloorPlan Est connected to the OPEN
7 ] ar_dus.f MACRO  Common Graphics, STAT, lcons Es: R
New... » B homef00 MACRO  homepage Area controller you with to load
= Open I rnain_r.f00 M&ACHRDO  Trainings Building - Floor 01 - BM-01-Frank 5.
[ Save As... [® riain_r.f01 MACRO  Trainings Building - Flaar 01 - Bk-02-Jahi b
= i rnain_r.f02 M&ACRD  Trainings Building - Floor 07 - RM-03 - Albert F.
@ Delete... ¥ main_rfo3 MACRDO  Trainings Building - Floor 01 - Mechanical Rk-01
Select Group... ¥ manager i MACRO  Manager to METWAR Es:
¥ mstpdiag. i MACRO  MSTP Status Ez:
BACnet b [ reccoilf MACRO  Resources: Coils Es:
System integration 4 ® recdamp.f MACRO  Resources: Damper Es:
Import 3 ¥ recduct f MACRO  Resources: Ducts Es:
¥ rectant MACRO  Resources: FAM Es:
Options... 4 [® recmain f MACRO  Resources: Main Es:
} i [ recsens MACRO  Resources: Sensors Es:
&, Compile Fr Bl ruwtod  MACRO  RTUWT Tz
Recompile all " schedule f MACRO  Schedule Es:
1 Stop Compiling ¥ service MACRO  Service Menu Es:
Upload E5 [ sl _dus i MACRD  Style Sheet Es:
¥ trenddyn o0 MACRO 10240 Samles Tre
Configuration b ¥ trenddyn. i1 MACRD 10240 Samles Tre
] trenddyn. 02 MACRO 10240 Samles Tre
OPENweb ’ [ tenddynf03  MACRO 10240 Samles Tre
Properties [ et i MACRD T Wwith Stat Tre
¥ etz MACRD T Wwith Stat Tre
Infofile 4 [ et oz MACHD T Wwith Stat Trz
Insert from library 4
4 >
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__—~Compile & upload a Project controls

& FuPtools 7.04
» Enter the IP address of the

Sile Edit View Window Help

a g o '— \'3“"
e connected OPEN controller

Properties Workflow = 21 || 4f] Training | OPENB10 (Loader) x |II|E]@
pel

xtWe » Click ,Load*

Connection settings

1P address: 192.168.170. 100
Commen t: Test OPEN
Project name: Trainiry g

Controller program name: | OPEMNS10

Problems I ‘Output - Training | OPEN810 (Loader) x] =
% The connection to the OPEN EMS could not be established. (152.168.170.100) L]
v
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__—~Compile & upload a Project controls

» Enter the controller's IP address in the address bar of your browser and navigate through
the graphical user interface

&« C | ® 192.168.1.105/client/index.html
3 Apps “ 107 “ 111 G Goagle m LinkedIn @ QuickBooks D DCA  Jll Analytics R Sign in to your accou “ Configuration Tool

O =i 02 % @

v & 01: PR.Open
B Events controls Floor 01 Q @

(58l Homepage
[l Password

5200  RM-01-Frank S $200  RM-02-John M 5200  RM-03-Albert F s 00 Mechanical RM-
Circuit times Floor 01

T 0.0 TAV-TTT T 0.0 VAV - 17T T 0.0 VAV - 17T T 0.0 RIU-1TT
Essential 153002 153003 153004

General
Service controller

Training Building

yvyyvyyvwyy

@system
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