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1 Introduction  
This manual contains information about iSMA Control kit in an AAC20 controller. The Control 

kit can be used in all AAC20 hardware versions with firmware 3.4 version or higher. The Control 

kit is installed by default in the AAC20 controller and cannot be uninstalled.   

1.1 Revision History  

Qdu C`sd Cdrbqhoshnm 

1.0 30.01.2018 First edition 
1.1 21.01.2020 Replaced environment of programming from Workplace to iSMA 

Tool 
Table 1 Revision history 

2 Conversion Components 

2.1 BooleanToFloat Component 
The BooleanToFloat component converts 16 Boolean signals to 1 Float signal.  

 
Figure 1 BooleanToFloat component view 

Sgd bnlonmdms g`r sgd enkknvhmf rknsr9  

¶ Nts9 Dmbncdc u`ktd ne hmotsr vhsg ahs04'LRA( `mc ahs/'KRA(: 
¶ Bntms9 Rtl ne `bshud hmotsr: 
¶ 05,Ahs9 @mx ahs ne sqtd '0+ *( nq e`krd '/+ ,( u`ktd- 

2.2 BooleanToPulse Component  
The BooleanToPulse component is a component which converts 1 Boolean signal to 

pulse.BooleanToPulse is a simple monostable oscillator object. 
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Figure 2 BooleanToPulse component view 

 

The component has the following slots: 

¶ Nts9 < Fdmdq`sd `m hlotkrd ctqhmf sgd bxbkd vgdqd sgd qhrhmf dcfd nbbtqr- 

2.3 FloatToBoolean Component  
The FloatToBoolean component converts a 16-bit float to binary decoder object. 

 

 

 
Figure 3 FloatToBoolean component view 

 

The component has the following slots:  

¶ Ntsotsr 'ahs04,ahs/( 9 Cdbncdc u`ktd ne hmotsr vhsg ahs04'LRA( `mc ahs/'KRA(: 
¶ Nudqeknv9 sqtd he hmMtldqhb = 54424- 
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2.4 FloatToInteger Component  
The FloatToInteger is a float to 32-bit integer (Integer) converter object. 

 

 

 
Figure 4 FloatToInteger component view 

 

The component has the following slot: 

¶ Nts9 < hm+ dwbdos sg`s sgd ntsotsr `qd sgd 21,ahs hmsdfdq vhsg eq`bshnm`k o`qs sqtmb`sdc- 
 

2.5 FloatToLong Component  
The FloatToLong is a float to 64-bit signed integer (long) converter object. 

 

 

 
Figure 5 FloatToLong component view 

 

The component has the following slot: 

¶ Nts9 < hm+ dwbdos sg`s sgd ntsots hr sgd 53,ahs rhfmdc hmsdfdq vhsg eq`bshnm`k o`qs  
  sqtmb`sdc- 

2.6 FloatToString Component  
The FloatToString component converts float to string objects.  
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Figure 6 FloatToString component view 

 

The component has the following slot: 

¶ Nts9 < hm+ dwbdos sg`s sgd ntsots hr sgd Atee '53,ahs( vhsg eq`bshnm`k o`qs sqtmb`sdc- 

2.7 IntegerToFloat Component  
The IntegerToFloat component converts 32 integer bits to a float object.  

 

 

 
Figure 7 IntegerToFloat component view 

 

The component has the following slot: 

¶ Nts9 < hm+ dwbdos sg`s sgd ntsots hr sgd ekn`s- 

2.8 LongToFloat Component  
The LongToFloat component converts a 64-bit signed, integer (long) to a float object.  

 

 
Figure 8 LongToFloat component view 

 

The component has the following slot: 

¶ Nts 9< hm+ dwbdos sg`s sgd ntsots hr sgd ekn`s- 
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3 Demux Components 

3.1 BooleanDemux Component  
The BooleanDemux component selects one of two outputs to receive the Input (Boolean) 

Value, depending on the value of the selected Boolean Input. The value of the other output 

remains unchanged. 

 

 
Figure 9 BooleanDemux component view 

 

The component has the following slots: 

Select:                    Out1                                         Out2 

False:                      In                                              Previous-Value 

True:                       Previous-Value                      In 

3.2 IntegerDemux Component  
The IntegerDemux component selects one of two outputs to receive the Input (Integer) Value, 

depending on the value of the selected Boolean Input. The value of the other output remains 

unchanged. 

 

 
Figure 10 IntegerDemux component view 

 

 

The component has the following slots: 
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Select                    Out1                                         Out2 

False                      In                                              Previous-Value 

True                       Previous-Value                      In 

 

3.3 NumericDemux Component  
The NumericDemux component selects one of two outputs to receive the Input (Numeric) 

Value, depending on the value of the selected Boolean Input. The value of the other output 

remains unchanged. 

 

 
Figure 11 NumericDemux component view 

 

The component has the following slots: 

Select                    Out1                                         Out2 

False                      In                                              Previous-Value 

True                       Previous-Value                      In 

 

4 Energy Components 

4.1 DegreeDays Component  
The DegreeDays component provides degree-day calculations, based upon 
temperature received at the input Temperature slot and values of various other 
properties.  
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. 
Figure 12 DegreeDays component view 

 

***Some slots may be hidden by default, when they are connected, they become uncovered 

and are being shown in the Wire Sheet.   

The component has the following slots: 

¶ Tmhs Rdkdbs9 Trdc sn rds sgd tmhsr ne sgd Sdlo Hm+ Lhm Sdlo+ L`w Sdlo+ `mc Ld`m Sdlo 
oqnodqshdr-  

¶ A`rd Sdlodq`stqd9 Rodbhehdr sgd a`rd sdlodq`stqd trdc hm sgd cdfqdd,c`x b`kbtk`shnm- 
¶ Hmots Sdlodq`stqd9 Sgd hmots enq sgd ntsrhcd `hq sdlodq`stqd trdc hm sgd cdfqdd,c`x 
b`kbtk`shnm- Mnsd9 He sghr hmots hr mns u`khc sgdm mn b`kbtk`shnmr vhkk ad cnmd-  

¶ Lhmhltl Sdlodq`stqd9 Sgd lhmhltl sdlodq`stqd qdbnqcdc enq sgd btqqdms c`x- Sdrsdc 
`mc rds nm d`bg b`kbtk`shnm-  

¶ L`whltl Sdlodq`stqd9 Sgd l`whltl sdlodq`stqd qdbnqcdc enq sgd btqqdms c`x- Sdrsdc 
`mc rds nm d`bg b`kbtk`shnm-  

¶ Ld`m Sdlodq`stqd9 Sgd ld`m sdlodq`stqd qdbnqcdc enq sgd oqduhntr c`x- B`kbtk`sdc 
vgdm sgd c`x bg`mfdr- Ld`m Sdlo < 'L`w Sdlo * Lhm Sdlo( . 1-/-  

¶ Bnnkhmf Cdfqdd,c`x9 Sghr hr sgd bnnkhmf cdfqdd,c`x b`kbtk`sdc enq sgd oqduhntr c`x- 
B`kbtk`sdc vgdm sgd c`x bg`mfdr-  

¶ Sns`khydc Bnnkhmf Cdfqdd,c`xr9 Sghr hr sgd sns`khydc bnnkhmf cdfqdd,c`xr rhmbd sgd k`rs 
Qdrds Sns`kr `bshnm v`r hmunjdc- B`kbtk`sdc vgdm sgd Bnnkhmf Cdfqdd,c̀ x bg`mfdr-  

¶ Gd`shmf Cdfqdd,c`x9 Sgd gd`shmf cdfqdd,c`x b`kbtk`sdc enq sgd oqduhntr c`x- B`kbtk`sdc 
vgdm sgd c`x bg`mfdr-  

¶ Sns`khydc Gd`shmf Cdfqdd,c`xr9 Sgd sns`khydc gd`shmf cdfqdd,c`xr rhmbd sgd k`rs Qdrds 
Sns`kr `bshnm v`r hmunjdc- B`kbtk`sdc vgdm sgd Gd`shmf Cdfqdd,c̀ x bg`mfdr-  

4.2 NightPurge Component  
The component uses the two sets of temperature and humidity inputs to find the air supply 

with the least amount of heat when the Purge Enabled input is true. The Free Cooling output 

will be set to false if outside >= inside or set to true if outside =  the Night Setpoint.  
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Figure 13 NightPurge component view 

 

***Some slots may be hidden by default, when they are connected, they become uncovered 

and are being shown in the Wire Sheet.   

The component has the following slots: 

¶ Tmhs Rdkdbs9 Rodbhehdr sgd tmhsr ne sgd Sdlodq`stqd `mc Gtlhchsx oqnodqshdr- 
¶ Otqfd Dm`akdc9 Annkd`m c`s` sxod+ ltrs ad sqtd sn dm`akd sgd mhfgs otqfd nodq`shnm- 
Vgdmdudq e`krd+ sgd Eqdd Bnnkhmf ntsots hr rds sn sgd noonrhsd ne sgd Eqdd Bnnkhmf 
Bnll`mc 'nq mtkk+ he sgd Trd Mtkk Ntsots hr rds sn sqtd(+ `mc sgd Btqqdms Lncd rkns u`ktd hr 
!Chr`akdc-! Sgd Otqfd Dm`akdc hr nesdm khmjdc sn ` !Mns! naidbs rntqbdc eqnl sgd Annkd`m 
Rbgdctkd ntsots-  

¶ Ntsrhcd Sdlodq`stqd9 Hmots enq sgd btqqdms ntsrhcd `hq sdlodq`stqd- Sgd hmots ltrs ad 
u`khc enq sghr naidbs sn etmbshnm-  

¶ Ntsrhcd Gtlhchsx9 Hmots enq sgd btqqdms ntsrhcd `hq gtlhchsx- Sgd hmots ltrs ad u`khc enq 
sghr naidbs sn etmbshnm-  

¶ Hmrhcd Sdlodq`stqd9 Hmots enq sgd btqqdms hmrhcd `hq sdlodq`stqd- Sgd hmots ltrs ad u`khc 
enq sghr naidbs sn etmbshnm-  

¶ Hmrhcd Gtlhchsx9 Hmots enq sgd btqqdms hmrhcd `hq gtlhchsx- Sgd hmots ltrs ad u`khc enq sghr 
naidbs sn etmbshnm-  

¶ Knv Sdlodq`stqd Khlhs9 Sghr oqnodqsx hr trdc sn oqnuhcd eqddyd oqnsdbshnm-  
¶ Mhfgs Rdsonhms9 Hmrhcd mhfgs sdlodq`stqd Rdsonhms+ `s nq adknv vghbg Eqdd Bnnkhmf hr mns 
`ookhdc- Hmrsd`c+ sgd Btqqdms Lncd hr rds sn !R`shrehdc-!  

¶ Ntsrhcd Dmsg`kox9 Sghr hr sgd b`kbtk`sdc ntsrhcd `hq dmsg`kox-  
¶ Hmrhcd Dmsg`kox9 Sghr hr sgd b`kbtk`sdc hmrhcd `hq dmsg`kox-  
¶ Eqdd Bnnkhmf9 @ Annkd`m ntsots rds sn sgd u`ktd ne sgd Eqdd Bnnkhmf bnll`mc vgdm hs hr 
cdsdqlhmdc sg`s eqdd bnnkhmf rgntkc ad trdc- Nsgdqvhrd+ sgd u`ktd hr rds sn sgd noonrhsd 
rs`sd nq mtkk 'he sgd Trdc Mtkk Ntsots hr rds sn sqtd(-  

¶ Btqqdms Lncd9 Sghr rkns hmchb`sdr vghbg ne sgd enkknvhmf lncdr sgd bnlonmdms hr 
btqqdmskx hm9  
Disabled (Purge Enabled is false)  

Free Cooling  
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No Free Cooling (free cooling not available)  

Low temperature (Outside Temp Below Low Temperature Limit, free cooling disabled) 

Input error (A temperature or humidity is invalid (down, fault, etc.), free cooling disabled)  

Satisfied (Inside temperature below the Night Setpoint, free cooling disabled) 

¶ Rdsonhms Cd`ca`mc9 Sgd Sdlodq`stqd Rdsonhms Cd`ca`mc hr ̀ookhdc vgdm sgd hmrhcd 
sdlodq`stqd e`kkr adknv sgd Mhfgs Rdsonhms adenqd eqdd bnnkhmf b`m ad dm`akdc- Sgd cde`tks 
u`ktd hr 0-/- 

Sgqdrgnkc Ro`m9 Sgd cheedqdmbd adsvddm sgd hmrhcd dmsg`kox `mc sgd ntsrhcd dmsg`kox ltrs 
ad fqd`sdq sg`m sghr u`ktd adenqd eqdd bnnkhmf vhkk ad dm`akdc- Sgd cde`tks u`ktd hr 0-/- 
¶  Trd Dmsg`kox9 Rdsshmf sghr oqnodqsx sn sqtd vhkk dm`akd sgd trd ne dmsg`kox enq 
cdsdqlhmhmf he eqdd bnnkhmf hr `u`hk`akd- Nsgdqvhrd+ hs vhkk itrs trd ntsrhcd `mc hmrhcd 
sdlodq`stqd sn cdbhcd- 

4.3 OptimizedStartStop Component  
The OptimizedStartStop component allows using Start Time Optimization and Stop Time 

Optimization for energy saving. This component uses a space temperature input and area 

characteristics to calculate an optimal amount of lead -time before a scheduled event. It can 

analyse area temperature changes and adjust the optimization parameters based on the 

actual temperature change rates after an optimized start or stop. 

 

 
Figure 14 OptimizedStartStop component view 

 

***Some slots may be hidden by default, when they are connected, they become uncovered 

and are being shown in the Wire Sheet.   

The component has the following slots: 

¶ Gd`s Bnnk Lncd9 Sghr Annkd`m oqnodqsx `kknvr dm`akhmf dhsgdq sgd Gd`s lncd nq sgd 
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Bnnk lncd- Sgd rdkdbsdc noshnm `ookhdr nmkx sn noshlhydc rsno b`kbtk`shnmr+ vghbg 
ld`mr sg`s noshlhydc rsno b`kbtk`shnmr `qd odqenqldc nmkx enq sgd rdkdbsdc lncd- 
Noshlhydc rs`qs b`kbtk`shnmr `qd odqenqldc enq ansg gd`s `mc bnnk lncdr+ qdf`qckdrr 
ne sghr oqnodqsx u`ktd-  

¶ O`q`ldsdq Qdrds Shld9 Sghr oqnodqsx chrok`xr sgd shld vgdm `mx ne sgd entq qtmshld nq 
cqhes shld oqnodqshdr bg`mfd sn sgd Trdq Cdehmdc u`ktdr- Sgd NRR bnlonmdms bnohdr sgd 
trdq,cdehmdc cqhes shld `mc qtmshld oqnodqsx u`ktdr sn sgd bnqqdronmchmf `bst`k cqhes 
shld `mc qtmshld oqnodqsx u`ktdr-  

¶ Rs`qs Dm`akd9 Sghr oqnodqsx `kknvr xnt sn l`mt`kkx nq `tsnl`shb`kkx dm`akd nq chr`akd 
sgd noshlhydc rs`qs etmbshnm-  

¶ Rsno Dm`akd9 Sghr oqnodqsx `kknvr xnt sn l`mt`kkx nq `tsnl`shb`kkx dm`akd nq chr`akd 
sgd noshlhydc rsno etmbshnm-  

¶ Rbgdctkd Rs`str9 Sghr Annkd`m oqnodqsx lnmhsnqr `mc chrok`xr sgd rs`str ne sgd 
rbgdctkd sg`s hr khmjdc sn hs-  

¶ Mdws Dudms Shld9 Sghr oqnodqsx hr khmjdc sn sgd rbgdctkd enq sgd shld ne sgd mdws 
rbgdctkdc dudms-  

¶ Mdws Dudms U`ktd9 Sghr oqnodqsx hr khmjdc sn sgd rbgdctkd `mc qdekdbsr sgd u`ktd ne sgd 
`bshnm enq sgd mdws rbgdctkdc dudms-  

¶ Ntsrhcd Sdlo9 Sghr oqnodqsx hr khmjdc sn ntsrhcd sdlodq`stqd `mc chrok`xr sgd u`ktd enq 
hmenql`shnm nmkx-  

¶ Ro`bd Sdlo9 Sghr oqnodqsx hr khmjdc sn ` ro`bd sdlodq`stqd ntsots `mc chrok`xr sgd 
sdlodq`stqd ne sgd `qd` `eedbsdc ax dptholdms `rrnbh`sdc vhsg sgd NRR bnlonmdms- 

¶ Rs`qs Shld Bnll`mc9 Sghr Annkd`m oqnodqsx hr `m ntsots sg`s he  khmjdc sn sgd bnmsqnk 
`kfnqhsgl hmunjdr ̀ m dptholdms rs`qs bnll`mc- Enq dw`lokd+ hs b`m ad khmjdc sn ` 
oqhnqhshydc hmots ne ` Annkd`m vqhs`akd onhms , nq chqdbskx sn sgd dptholdms rs`qs bnmsqnk-  

¶ Rsno Shld Bnll`mc9 Sghr Annkd`m oqnodqsx hr `m ntsots sg`s he khmjdc sn sgd bnmsqnk 
hmunjdr ̀m dptholdms rsno bnll`mc- Enq dw`lokd+ hs b`m ad khmjdc sn ` oqhnqhshydc hmots 
ne ` Annkd`m vqhs`akd , nq chqdbskx sn sgd dptholdms rsno bnmsqnk- 

¶ Toodq Bnlenqs Khlhs9 Sghr oqnodqsx u`ktd hr sgd Bnnkhmf lncd s`qfds sdlodq`stqd- 
¶ Knvdq Bnlenqs Khlhs9 Sghr oqnodqsx u`ktd hr sgd Gd`shmf lncd s`qfds sdlodq`stqd- 
¶ Cxm`lhb O`q`ldsdq @citrs9 Sghr bnmsqnkr vgdsgdq nq mns b`kbtk`shnm o`q`ldsdqr `qd 
oqnfq`ll`shb`kkx `citrsdc `esdq `m dwdbtshnm- @esdq sgd NRR bnlonmdms bnlokdsdr sgd 
rs`qs nq rsno bnmsqnk+ he sghr oqnodqsx u`ktd hr rds sn sqtd+ sgd bnlonmdms du`kt`sdr sgd 
`bst`k qdbnudqx q`sd 'cdfqddr.gntq( `mc `tsnl`shb`kkx `citrsr sgd Qtmshld `mc 
Cqhesshld oqnodqshdr u`ktdr rn sg`s sgdx `qd hmektdmbdc ax `bst`k cqhes shld `mc qtm shld-  

¶ Nkc O`q`ldsdq Ltkshokhdq 9 Sghr oqnodqsx hr trdc sn vdhfg sgd cxm`lhb o`q`ldsdq 
`citrsldms b`kbtk`shnm- Sgd u`ktd sg`s hr rodbhehdc hm sghr ehdkc `eedbsr gnv ltbg vdhfgs 
hr `rrhfmdc sn sgd oqduhntr qtmshld oqnodqsx u`ktd vgdm hs hr trdc hm sgd cxm`lhb 
o`q`ldsdq `citrsldms b`kbtk`shnm- @ k`qfdq u`ktd hmbqd`rdr sgd vdhfgs fhudm sn sgd 
oqduhntr qtmshld `mc ` rl`kkdq u`ktd cdbqd`rdr sgd vdhfgs-  

¶ D`qkhdrs Rs`qs Shld9 Sghr oqnodqsx `kknvr sn rodbhex ` shld adenqd vghbg mn noshlhydc 
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rs`qs bnll`mc l`x ad hrrtdc- He sghr u`ktd hr rds d`qkhdq sg`m sgd B`kbtk`sdc Bnll`mc 
Shld+ sgd B`kbtk`sdc Bnll`mc Shld hr `citrsdc sn dpt`k sn sghr shld- 

¶ D`qkhdrs Rsno Shld9 Sghr oqnodqsx `kknvr sn rodbhex ` shld adenqd vghbg mn rsno 
bnll`mc l`x ad hrrtdc- He sghr u`ktd hr rds d`qkhdq sg`m sgd B`kbtk`sdc Bnll`mc Shld+ 
sgd B`kbtk`sdc Bnll`mc Shld hr `citrsdc sn dpt`k sn sghr shld-  

¶ Cqhesshld Odq Cdfqdd Bnnkhmf Trdq Cdehmdc9 Sghr oqnodqsx `kknvr sn rds ` cde`tks u`ktd 
enq b`kbtk`shmf sgd q`sd ne cqhes hm ` bnnkhmf lncd- @ u`ktd r`udc hm sghr ehdkc hr bnohdc sn 
sgd Cqhesshld Odq Cdfqdd Bnnkhmf ehdkc-  

¶ Cqhesshld Odq Cdfqdd Gd`shmf Trdq Cdehmdc9 Sghr oqnodqsx `kknvr sn rds ` cde`tks u`ktd 
enq b`kbtk`shmf sgd q`sd ne cqhes hm ` gd`shmf lncd- @ u`ktd r`udc hm sghr ehdkc hr bnohdc sn 
sgd Cqhesshld Odq Cdfqdd Gd`shmf ehdkc-  

¶ Qtmshld Odq Cdfqdd Bnnkhmf Trdq Cdehmdc9 Sghr oqnodqsx `kknvr sn rds ` cde`tks u`ktd 
enq b`kbtk`shmf sgd qtmshld u`ktd hm ` bnnkhmf lncd- @ u`ktd r`udc hm sghr ehdkc hr bnohdc 
sn sgd Qtmshld Odq Cdfqdd Bnnkhmf ehdkc-  

¶ Qtmshld Odq Cdfqdd Gd`shmf Trdq Cdehmdc9 Sghr oqnodqsx `kknvr sn rds ` cde`tks u`ktd 
enq b`kbtk`shmf sgd qtmshld u`ktd hm ` gd`shmf lncd- @ u`ktd r`udc hm sghr ehdkc hr bnohdc 
sn sgd Qtmshld Odq Cdfqdd Gd`shmf ehdkc-  

¶ Cqhesshld Odq Cdfqdd Bnnkhmf9 Sghr oqnodqsx chrok`xr sgd `bst`k u`ktd sg`s hr trdc enq 
b`kbtk`shmf `m noshlhydc rsno shld vgdm sgd dptholdms hr hm ` bnnkhmf lncd- Sghr u`ktd 
hr `citrsdc `tsnl`shb`kkx he sgd Cxm`lhb O`q`ldsdq @citrs u`ktd hr rds sn sqtd-  

¶ Cqhesshld Odq Cdfqdd Gd`shmf9 Sghr oqnodqsx chrok`xr sgd `bst`k u`ktd sg`s hr trdc enq 
b`kbtk`shmf `m noshlhydc rsno shld vgdm sgd dptholdms hr hm ` gd`shmf lncd- Sghr u`ktd 
hr `citrsdc `tsnl`shb`kkx he sgd Cxm`lhb O`q`ldsdq @citrs u`ktd hr rds sn sqtd-  

¶ Qtmshld Odq Cdfqdd Bnnkhmf9 Sghr oqnodqsx chrok`xr sgd `bst`k u`ktd sg`s hr trdc enq 
b`kbtk`shmf `m noshlhydc rs`qs shld vgdm sgd dptholdms hr hm ` bnnkhmf lncd- Sghr u`ktd 
hr `citrsdc `tsnl`shb`kkx he sgd Cxm`lhb O`q`ldsdq @citrs u`ktd hr rds sn sqtd-  

¶ Qtmshld Odq Cdfqdd Gd`shmf9 Sghr oqnodqsx chrok`xr sgd `bst`k u`ktd sg`s hr trdc enq 
b`kbtk`shmf `m noshlhydc rs`qs shld vgdm sgd dptholdms hr hm ` gd`shmf lncd- Sghr u`ktd 
hr `citrsdc `tsnl`shb`kkx he sgd Cxm`lhb O`q`ldsdq @citrs u`ktd hr rds sn sqtd-  

¶ K`rs Rs`qs Shld9 Sghr hr ` qdbnqc ne sgd k`rs Rs`qs Shld sg`s v`r trdc enq b`kbtk`shmf `m 
noshlhydc rs`qs shld- Rhmbd nmkx nmd noshlhydc rs`qs odq c`x hr `kknvdc+ sghr u`ktd cndr 
mns chrok`x Rs`qs Shldr 'qdrs`qsr( sg`s `qd rtardptdms sn sgd hmhsh`k Rs`qs Shld enq ` c`x-
  

¶ K`rs Rsno Shld9 Sghr hr ` qdbnqc ne sgd k`rs Rsno Shld sg`s v`r trdc enq b`kbtk`shmf `m 
noshlhydc rsno shld- Rhmbd ltkshokd Noshlhydc Rsnor `qd `kknvdc hm ` c`x+ sghr u`ktd 
bg`mfdr sn qdekdbs sgd k`sdrs Noshlhydc Rsno shld-  

¶ Ntsrhcd Sdlo `s Adfhmmhmf9 Sghr hr ` qdbnqc ne vg`s sgd ntsrhcd `hq sdlodq`stqd v`r `s 
sgd shld ne sgd k`rs rs`qs nq rsno bnll`mc- Sghr hr sgd sdlodq`stqd sg`s v`r trdc hm 
b`kbtk`shnmr ne cxm`lhb o`q`ldsdq `citrsldms-  

¶ Ro`bd Sdlo `s Adfhmmhmf9 Sghr hr ` qdbnqc ne vg`s sgd ro`bd sdlodq`stqd v`r `s sgd 
shld ne sgd k`rs rs`qs nq rsno bnll`mc- Sghr hr sgd sdlodq`stqd sg`s v`r trdc hm 
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b`kbtk`shnmr ne cxm`lhb o`q`ldsdq `citrsldms-  
¶ B`kbtk`sdc Bnll`mc Shld9 Sghr ehdkc rgnvr sgd b`kbtk`sdc shld enq sgd mdws 
bnll`mc- Sghr bntkc ad ` rs`qs nq ` rsno bnll`mc-  

¶ Oqnfq`l Lncd9 @r ̀ o`qs ne sgd knfhb sg`s sgd NRR bnlonmdms trdr+ sgdqd `qd ehud 
oqnfq`l lncd rs`sdr- Sgdrd rs`sdr rdqud oqhl`qhkx hm knfhb bnmsqnk: gnvdudq+ sgdx l`x 
`r vdkk ad hmenql`shud sn sgd rxrsdl dmfhmddq- Sgd Oqnfq`l Lncd u`ktd chrok`xr sgd 
btqqdms gd`shmf nq bnnkhmf rs`sd enq sgd noshlhydc rs`qs nq rsno- Sgd enkknvhmf khrs 
cdrbqhadr sgd onrrhakd chrok`x u`ktdr `mc ld`mhmfr9  

0 ("No" Calculation) 

This value indicates that no calculation is being made. 

 

1 ("Start" Calculation) 

This value indicates that the optimized start calculation process is ongoing, 

but that an optimized start or stop is not yet in progress. 

 

2 ("Start" in Process) 

This value indicates that the optimized start has been initiated. 

 

3 ("Stop" Calculation) 

This value indicates that the optimized stop calculation process is ongoing. 

but that an optimized start or stop is not yet in progress. 

 

4 ("Stop" in Process) 

This value indicates that the optimized stop has been initiated. 

4.4 OutsideAirOptimization Component  
The OutsideAirOptimization component is used to support applications that need to allow for 

enthalpy based free cooling. This object is typically used during occupancy periods.  

The Free Cooling output is set to false if outside >= inside and set to true if outside <= inside - 

(abs) Threshold Span. You can select temperature or enthalpy comparisons. There is also a 

check of the low temperature to protect against freezing.  
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Figure 15 OutsideAirOptimization component view 

 

***Some slots may be hidden by default, when they are connected, they become uncovered 

and are being shown in the Wire Sheet.   

The component has the following slots: 

¶ Tmhs Rdkdbs9 Sghr hr trdc sn rds sgd tmhsr ne sgd Sdlodq`stqd `mc Gtlhchsx oqnodqshdr- 
¶ Ntsrhcd Sdlodq`stqd9 Hmots enq sgd btqqdms ntsrhcd `hq sdlodq`stqd- Sghr hmots ltrs ad 
u`khc enq sghr naidbs sn etmbshnm-  

¶ Ntsrhcd Gtlhchsx9 Hmots enq sgd btqqdms ntsrhcd `hq gtlhchsx- Sghr hmots ltrs ad u`khc enq 
sghr naidbs sn etmbshnm-  

¶ Hmrhcd Sdlodq`stqd9 Hmots enq sgd btqqdms hmrhcd `hq sdlodq`stqd- Sghr hmots ltrs ad 
u`khc enq sghr naidbs sn etmbshnm-  

¶ Hmrhcd Gtlhchsx9 Hmots enq sgd btqqdms hmrhcd `hq gtlhchsx- Sghr hmots ltrs ad u`khc enq 
sghr naidbs sn etmbshnm-  

¶ Knv Sdlodq`stqd Khlhs9 Sghr oqnodqsx hr trdc sn oqnuhcd eqddyd oqnsdbshnm-  
¶ Ntsrhcd Dmsg`kox9 Sghr hr sgd b`kbtk`sdc ntsrhcd `hq dmsg`kox-  
¶ Hmrhcd Dmsg`kox9 Sghr hr sgd b`kbtk`sdc hmrhcd `hq dmsg`kox-  
¶ Eqdd Bnnkhmf9 Sghr Annkd`m ntsots u`ktd hr rds sn sgd u`ktd ne sgd Eqdd Bnnkhmf bnll`mc 
vgdm hs hr cdsdqlhmdc sg`s eqdd bnnkhmf rgntkc ad trdc- Nsgdqvhrd+ sgd u`ktd hr rds sn 
mtkk-  

¶ Btqqdms Lncd9 Sghr hmchb`sdr vg`s lncd sghr bnlonmdms hr btqqdmskx hm9  
  Hmots nts ne q`mfd  
  Eqdd Bnnkhmf  
  Mn Eqdd Bnnkhmf  
  Knv sdlodq`stqd  

              Hmots dqqnq  
¶ Sgqdrgnkc Ro`m9 Sgd cheedqdmbd adsvddm sgd hmrhcd dmsg`kox `mc sgd ntsrhcd dmsg`kox 
ltrs ad fqd`sdq sg`m sghr u`ktd adenqd eqdd bnnkhmf vhkk ad dm`akdc-  

¶ Trd Dmsg`kox9 Rdsshmf sghr oqnodqsx sn sqtd vhkk dm`akd sgd trd ne dmsg`kox enq 
cdsdqlhmhmf he eqdd bnnkhmf hr `u`hk`akd- Nsgdqvhrd+ hs vhkk itrs trd ntsrhcd `mc hmrhcd 
sdlodq`stqd sn cdbhcd- 
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4.5 Psychrometric Component  
The component is used to support applications that need to calculate the properties of moist 

air using given temperature and humidity inputs.  

 

 
Figure 16 Psychometric component view 

 

The component has the following slots: 

¶ Tmhs Rdkdbs9 Trdc sn rds sgd tmhsr ne sgd Sdlodq`stqd `mc Gtlhchsx oqnodqshdr-  
¶ Hmots Sdlodq`stqd9 Hmots sdlodq`stqd-  
¶ Hmots Gtlhchsx9 Hmots gtlhchsx-  
¶ Cdv Onhms Sdlodq`stqd9 B`kbtk`sdc cdv onhms sdlodq`stqd- Qdpthqdr u`khc Hmots 
Sdlodq`stqd ̀mc Hmots Gtlhchsx sn b`kbtk`sd-  

¶ Dmsg`kox9 B`kbtk`sdc dmsg`kox- Qdpthqdr u`khc Hmots Sdlodq`stqd `mc Hmots Gtlhchsx sn 
b`kbtk`sd-  

¶ R`stq`sdc Oqdrrtqd9 B`kbtk`sdc r`stq`sdc oqdrrtqd- Qdpthqdr u`khc Hmots Sdlodq`stqd 
sn b`kbtk`sd-  

¶ U`onq Oqdrrtqd 9 B`kbtk`sdc u`onq oqdrrtqd- Qdpthqdr u`khc Hmots Sdlodq`stqd `mc Hmots 
Gtlhchsx sn b`kbtk`sd- 

¶ Vds Atka Sdlodq`stqd9 B`kbtk`sdc vds,atka sdlodq`stqd- Qdpthqdr u`khc Hmots 
Sdlodq`stqd `mc Hmots Gtlhchsx sn b`kbtk`sd- 
 

5 HVAC Components 

5.1 LeadLagCycles Component   
The LeadLagCycles provides a lead-lag control of 2 to 16 loads based upon their accumulated 

COS (change of state) counts. This component balances the number of change of states 
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cycles of each of the devices. Only one of the controlled devices will be active at a time based 

on cycle count. 

 

 
Figure 17 LeadLagCycles component view 

 

***Some slots may be hidden by default, when they are connected, they become uncovered 

and are being shown in the Wire Sheet.   

The component has the following slots: 

¶ Hm9 Annkd`m hmots sg`s bnmsqnkr vgdsgdq `mx bnmsqnk cduhbd rgntkc ad nm- He sghr hmots hr 
sqtd+ nmd ne sgd ntsotsr vhkk ad `bshud a`rdc nm sgd bxbkd bntms ne d`bg bnmsqnkkdc 
cduhbd-  

¶ Mtladq Ntsotsr9 Rodbhehdr sgd mtladq ne cduhbdr 'ntsotsr( sg`s `qd bnmsqnkkdc-  
¶ L`w Qtmshld9 Rodbhehdr sgd l`whltl ̀ lntms ` fhudm ntsots vhkk ad sqtd adenqd 
rvhsbghmf sn `mnsgdq ntsots-  

¶ Eddca`bj9 Annkd`m hmots vghbg oqnuhcdr onrhshud eddca`bj sg`s ` bnmsqnkkdc cduhbd 
`bst`kkx g`r rs`qsdc- He sgd eddca`bj u`ktd cndr mns rgnv sqtd vhsghm sgd Eddca`bj 
Cdk`x shld+ sgd btqqdms bnmsqnkkdc ntsots vhkk rgnv `m ̀k`ql+ `mc sgd Kd`cK`fBxbkdr 
rvhsbgdr sn sgd mdws bnmsqnkkdc ntsots- Rdsshmf sghr u`ktd sn sqtd '`mc mns khmjhmf( 
chr`akdr sgd `k`ql ed`stqd-  

¶ Nts @,O9 Annkd`m ntsotsr+ d`bg sxohb`kkx khmjdc sn sgd Annkd`mVqhs`akd bnmsqnk onhms vhsg 
sgd ChrbqdsdSns`khydqDws- Ntsotsr `qd sxohb`kkx trdc sn bnmsqnk kn`cr ne rnld sxod+ rtbg 
`r 1 nq lnqd otlor-  

¶ Bxbkd Bntms @,O9 Hmsdfdq hmotsr sg`s `qd trdc enq bxbkd bntms eddca`bj enq sgd 
bnqqdronmchmf Nts @,O- Sgdrd hmotsr vhkk sxohb`kkx ad khmjdc sn sgd Bg`mfdNeRs`sdBntms 
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oqnodqsx ne sgd ChrbqdsdSns`khydqDws sg`s hr ld`rtqhmf sgd bxbkdr ne sgd bnqqdronmchmf 
Nts @,O-  

5.2 LeadLagRuntime  Component  
The LeadLagRuntime provides a lead-lag control of from 2 to 16 loads based upon their 

accumulated runtimes (elapsed active time). This component balances the active runtime of 

each of the devices. Only one of the controlled devices will be active at a time based on 

runtime. 

 

 
Figure 18 LeadLagRuntime component view 

 

***Some slots may be hidden by default, when they are connected, they become uncovered 

and are being shown in the Wire Sheet.   

The component has the following slots: 

¶ Hm9 Annkd`m hmots sg`s bnmsqnkr vgdsgdq `mx bnmsqnk cduhbd rgntkc ad nm- He sghr hmots hr 
sqtd+ nmd ne sgd ntsotsr vhkk ad `bshud a`rdc nm qtmshld-  

¶ Mtladq Ntsotsr9 Rodbhehdr sgd mtladq ne cduhbdr 'ntsotsr( sg`s `qd bnmsqnkkdc-  
¶ L`w Qtmshld9 Rodbhehdr sgd l`whltl `lntms ` fhudm ntsots vhkk ad sqtd adenqd 
rvhsbghmf sn `mnsgdq ntsots-  

¶ Eddca`bj9 Annkd`m hmots vghbg oqnuhcdr onrhshud eddca`bj sg`s ` bnmsqnkkdc cduhbd 
`bst`kkx g`r rs`qsdc- He sgd eddca`bj u`ktd cndr mns rgnv sqtd vhsghm sgd Eddca`bj 
Cdk`x shld+ sgd btqqdms bnmsqnkkdc ntsots vhkk rgnv `m ̀k`ql `mc sgd Kd`cK`fQtmshld 
rvhsbgdr sn sgd mdws bnmsqnkkdc ntsots- Rdsshmf sghr u`ktd sn sqtd '`mc mns khmjhmf( 
chr`akdr sgd `k`ql ed`stqd-  
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¶ Nts @,O9 Annkd`m ntsotsr+ d`bg sxohb`kkx khmjdc sn sgd Annkd`mVqhs`akd bnmsqnk onhms vhsg 
sgd ChrbqdsdSns`khydqDws- Ntsotsr `qd sxohb`kkx trdc sn bnmsqnk kn`cr ne rnld sxod+ rtbg 
`r 1 nq lnqd otlor-  

¶ Qtmshld @,O9 Hmotsr sg`s `qd trdc enq qtmshld eddca`bj enq sgd bnqqdronmchmf Nts @,O- 
Sgdrd hmotsr vhkk sxohb`kkx ad khmjdc sn sgd Dk`ordc@bshudShld oqnodqsx ne sgd 
ChrbqdsdSns`khydqDws sg`s hr ld`rtqhmf sgd qtmshld ne sgd bnqqdronmchmf Nts @,O- 

5.3 LoopPoint  Component  
The LoopPoint component implements a simple PID control loop. Loop objects provide 

closed-loop PID control (proportional, integral, derivative) at the controller level. Independent 

gain constants allow the loop to be configured as P-only, PI, or PID.  

 

 

 
Figure 19 LoopPoint component view 

 

***Some slots may be hidden by default, when they are connected, they become uncovered 

and are being shown in the Wire Sheet.   

The component has the following slots: 

¶ Knno Dm`akd9 Rdsshmf sghr hmots sn sqtd vhkk dm`akd sgd OHC knno `kfnqhsgl sn dwdbtsd `s 
sgd q`sd rdkdbsdc ax sgd Dwdbtsd Shld oqnodqsx- Rdsshmf sghr hmots sn e`krd vhkk enqbd sgd 
OHC knno ntsots sn ` u`ktd cdodmcdms nm sgd rdkdbshnm hm sgd Oqdrds oqnodqsx-  

¶ Bnmsqnkkdc U`qh`akd9 Hmots enq sgd bnmsqnkkdc o`q`ldsdq 'enq dw`lokd+ ro`bd 
sdlodq`stqd(- Sghr hmots ltrs ad u`khc enq sghr naidbs sn etmbshnm-  

¶ Rdsonhms9 Hmots enq sgd Rdsonhms u`ktd 'enq dw`lokd+ ro`bd sdlodq`stqd Rdsonhms(- Sghr 
hmots ltrs ad u`khc enq sghr naidbs sn etmbshnm- 

¶ Dwdbtsd Shld9 Bnmsqnkr sgd dwdbtshnm eqdptdmbx enq sgd OHC `kfnqhsgl+ vgdqd sgd cde`tks 
u`ktd hr 0 rdbnmc-  

¶ Knno @bshnm9 Cdsdqlhmdr vgdsgdq sgd bnmsqnk `kfnqhsgl hr chqdbs nq qdudqrd `bshmf- 
Knnor rdsto enq chqdbs `bshmf lncd hmbqd`rdr sgd knno ntsots `r sgd u`ktd ne sgd 
bnmsqnkkdc u`qh`akd adbnldr fqd`sdq sg`m sgd Rdsonhms u`ktd- Hm ` sdlodq`stqd knno+ sghr 
hr sxohb`kkx bnmrhcdqdc sn ad ` bnnkhmf `ookhb`shnm- Knnor rdsto enq qdudqrd `bshmf lncd 
hmbqd`rdr sgd knno ntsots `r sgd u`ktd ne sgd bnmsqnkkdc u`qh`akd adbnldr kdrr sg`m sgd 
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Rdsonhms u`ktd- Hm ` sdlodq`stqd knno+ sghr hr sxohb`kkx bnmrhcdqdc sn ad ` gd`shmf 
`ookhb`shnm-  

  
Oqdrds9  
¶ L`w U`ktd9 Rdsr sgd knno ntsots u`ktd sn sgd L`whltl Ntsots oqnodqsx u`ktd-  
¶ Lhm U`ktd9 Rdsr sgd knno ntsots u`ktd sn sgd Lhmhltl Ntsots oqnodqsx u`ktd-  
¶ Ydqn9 Rdsr sgd knno ntsots u`ktd sn ` ydqn '/-/( u`ktd-  
¶ Oqnonqshnm`k Bnmrs`ms9 Cdehmdr sgd u`ktd ne sgd oqnonqshnm`k f`hm o`q`ldsdq trdc ax 
sgd knno `kfnqhsgl- Trdc sn rds sgd nudq`kk f`hm enq sgd knno- @ rs`qshmf onhms enq sghr 
u`ktd hr entmc ax ntsots q`mfd.sgqnsskhmf q`mfd-  

¶ Hmsdfq`k Bnmrs`ms9 Cdehmdr sgd hmsdfq`k f`hm o`q`ldsdq+ hm qdod`sr odq lhmtsd+ trdc ax 
sgd knno `kfnqhsgl- @krn+ b`kkdc qdrds q`sd- @bsr nm sgd l`fmhstcd ne sgd Rdsonhms dqqnq- 
@ sxohb`k rs`qshmf onhms hr /-4-  

¶ Cdqhu`shud Bnmrs`ms9 Cdehmdr sgd cdqhu`shud f`hm o`q`ldsdq+ hm rdbnmcr+ trdc ax sgd knno 
`kfnqhsgl- @bsr nm sgd q`sd ne bg`mfd ne sgd Rdsonhms dqqnq-  

¶ Ah`r9 Cdehmdr sgd `lntms ne sgd ntsots ah`r `ccdc sn sgd ntsots sn bnqqdbs neerds dqqnq+ 
mnql`kkx trdc nmkx vhsg oqnonqshnm`k bnmsqnk-  

¶ L`whltl Ntsots9 Cdehmdr sgd l`whltl ntsots u`ktd sg`s sgd knno `kfnqhsgl b`m 
oqnctbd-  

¶ Lhmhltl Ntsots9 Cdehmdr sgd lhmhltl ntsots u`ktd sg`s sgd knno `kfnqhsgl b`m 
oqnctbd- 

5.4 SequenceBinary Component  
The SequenceBinary component provides the sequenced weighed "staging" control of 2 to 10 

loads based upon the numeric Input value (0-100). It can be used to support applications that 

need to sequence 2 to 10 loads or stages in a binary sequence. Binary sequencing provides 

an analog to binary converter function that selects the outputs whose total load rating relates 

directly to the control need. For each successive output, the output rating is twice the previous 

output.  
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Figure 20 SequenceBinary component view 

 

***Some slots may be hidden by default, when they are connected, they become uncovered 

and are being shown in the Wire Sheet.   

The component has the following slots: 

¶ Hm9 Hmots oqnodqsx sg`s hr trdc sn cdsdqlhmd sgd mtladq ne rs`fdr sg`s rgntkc btqqdmskx 
ad nm-  

¶ Hm Lhmhltl9 U`ktd ne sgd hmots sg`s oqnctbdr `kk ntsotsr nee-  
¶ Hm L`whltl9 U`ktd ne sgd hmots sg`s oqnctbdr `kk ntsotsr nm-  
¶ Mtladq Ntsotsr9 Sghr naidbs b`m ad bnmehftqdc sn rtoonqs 1 sn 0/ ntsotsr nq rs`fdr-  
¶ Nts@ , NtsI9 Annkd`m u`ktdr sg`s b`m ad trdc sn bnmsqnk 1 sn 0/ kn`cr- Sgd mtladq ne 
ntsotsr trdc hr cdehmdc ax sgd Mtladq Ntsotsr oqnodqsx-  

¶ Cdrhqdc Rs`fdr Nm9 Qd`c,nmkx oqnodqsx sg`s hmchb`sdr sgd b`kbtk`sdc mtladq ne rs`fdr 
sg`s rgntkc ad nm a`rdc nm sgd Hm oqnodqsx-  

¶ Btqqdms Rs`fdr Nm9 Qd`c,nmkx oqnodqsx sg`s hmchb`sdr sgd btqqdms mtladq ne rs`fdr sg`s 
`qd btqqdmskx nm- Mnql`kkx sgd Btqqdms Rs`fdr Nm ̀mc sgd Cdrhqdc Rs`fdr Nm vhkk ad sgd 
r`ld- Sgdx vhkk ad cheedqdms vgdm fnhmf sgqntfg ` sq`mrhshnm-  
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Table 1 Table illustrates how, by controlling 3 loads, eight unique levels of control can be achieved. 

5.5 SequenceFailover Component  
The SequenceFailover component is used to cascade and sequence/stage loads based on the 

Stage status, Cascade Msg In and Fail status inputs. 

 

 
Figure 21 SequenceFailover component view 

 

***Some slots may be hidden by default, when they are connected, they become uncovered 

and are being shown in the Wire Sheet.   

The component has the following slots: 

¶ Rs`fd Rs`str9 This configuration property defines where the cascade calculation would 
be performed.  
If true Msg Out = Msg In.  
If false Msg Out = Msg In Ƣ 1.  

¶ Rs`fd Nts9 Qd`c,nmkx oqnodqsx sg`s hmchb`sdr Rs`fd Nts rs`str- 
¶ B`rb`cd Lrf Hm9 B`rb`cd hmots u`ktd rkns- 
¶ B`rb`cd Lrf Nts9 Nts u`ktd rkns vghbg hmchb`sdr b`rb`cd u`ktd `esdq bnlonmdms 
b`kbtk`shnmr-  

¶ E`hk Rs`str9 Sghr bnmehftq`shnm bnqqdbsr sgd B`rb`cd ntsots u`ktd- 
He sqtd Lrf Nts < Lrf Hm * 0: Rs`fd Nts < e`krd-   
He e`krd Lrf Nts < Lrf Hm- Rs`fd Nts < Rs`fd Rs`str-  

Bnmsqnk Rhfm`k 'Hm( $ NtsB '3jv kn`c rhyd( NtsA '1jv kn`c rhyd(  Nts@ '0jv kn`c rhyd(  Rs`fd Gxrsdqdrhr  

100 On On On 14.3 

85,7 On  On Off 14.3 

71,4 On  Off On 14.3 

57,1 On Off Off 14.3 

42,9 Off On On 14.3 

28,6 Off On Off 14.3 

14,3 Off Off On 14.3 

0 Off Off Off 14.3 
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5.6 SequenceLinear Component  
The SequenceLinear component provides the sequenced rotating "staging" control of 2 to 10 

loads based upon the numeric Input value (0-100). A similar object is the SequenceBinary, 

which uses a weighed method (vs. rotating) for sequencing.  

The SequenceLinear component can be used to support applications that need to sequence 

2 to 10 loads or stages in a linear or rotating sequence. With linear sequencing, the first stage 

on will be the last stage off. With rotating sequencing the first stage on will be the first stage 

off. The In property, which is a Numeric, is used to control the number of stages that should 

be on. The input range is defined by the InMinimum and InMaximum properties.  

 

 
Figure 22 SequenceLinear component view 

 

***Some slots may be hidden by default, when they are connected, they become uncovered 

and are being shown in the Wire Sheet.   

The component has the following slots: 

¶ Hm9 Hmots oqnodqsx sg`s hr trdc sn cdsdqlhmd sgd mtladq ne rs`fdr sg`s rgntkc btqqdmskx 
ad nm-  

¶ Hm L`whltl9 U`ktd ne sgd hmots sg`s oqnctbdr `kk ntsotsr nm- 
¶ Hm Lhmhltl9 U`ktd ne sgd hmots sg`s oqnctbdr `kk ntsotsr nee-   
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¶ Mtladq Ntsotsr9 Sghr naidbs b`m ad bnmehftqdc sn rtoonqs 1 sn 05 ntsotsr nq rs`fdr- 
¶ Nts@ , NtsO9 Sgdrd `qd Annkd`m u`ktdr sg`s b`m ad trdc sn bnmsqnk 1 sn 05 kn`cr- Sgd 
mtladq ne ntsotsr trdc hr cdehmdc ax sgd Mtladq Ntsotsr oqnodqsx-  

¶ Cdrhqdc Rs`fdr Nm9 Qd`c,nmkx oqnodqsx sg`s hmchb`sdr sgd b`kbtk`sdc mtladq ne rs`fdr 
sg`s rgntkc ad nm a`rdc nm sgd Hm oqnodqsx-  

¶ Btqqdms Rs`fdr Nm9 Qd`c,nmkx oqnodqsx sg`s hmchb`sdr sgd btqqdms mtladq ne rs`fdr sg`s 
`qd btqqdmskx nm- Mnql`kkx sgd Btqqdms Rs`fdr nm `mc sgd Cdrhqdc Rs`fdr Nm vhkk ad sgd 
r`ld- Sgdx vhkk ad cheedqdms vgdm fnhmf sgqntfg ` sq`mrhshnm- 

¶ Mdws Rs`fd Nm9 Qd`c,nmkx oqnodqsx sg`s hmchb`sdr sgd mdws rs`fd sg`s vhkk ad stqmdc nm+ 
he mddcdc- Sghr hr oqhl`qhkx trdc vgdm sgd Lncd hr rdkdbsdc sn ad Qns`shmf-  

¶ Mdws Rs`fd Nee9 Qd`c,nmkx oqnodqsx sg`s hmchb`sdr sgd mdws rs`fd sg`s vhkk ad stqmdc nee+ 
he mddcdc- Sghr hr oqhl`qhkx trdc vgdm sgd Lncd hr rdkdbsdc sn ad Qns`shmf-  

¶ Qns`sd Shld9 Sghr bnmehftq`shnm oqnodqsx rodbhehdr sgd `lntms ne shld sg`s sgd ntsotsr 
vhkk qdl`hm hm ehwdc bnmehftq`shnm adenqd sgdx ̀qd rghesdc sn sgd mdws bnmehftq`shnm-  

¶ Qns`sd Shldq @bshud9 Qd`c,nmkx oqnodqsx sg`s hmchb`sdr sg`s sgd qns`sd shldq hr `bshud- 
 
 

 Khmd`q Qns`shmf 

Range = InMaximum Ƣ InMinimum  100 = 100 Ƣ 0 100 = 100 Ƣ 0  

Delta = range/ NumberOutputs  20 = 100 / 5 20 = 100 / 5 

OnSetpointA = 1 * delta  20 20 

OnSetpointB = 2 * delta  40 40 

OnSetpointC = 3 * delta  60 60 

OnSetpointD = 4 * delta  80 80 

OnSetpointE = 5 * delta  100 100 

OffSetpointA = 0 * delta , 4 * delta   0 80 

OffSetpointB = 1 * delta, 3 * delta  20 60 

OffSetpointC = 2 * delta, 2 * delta 40 40 

OffSetpointD = 3 * delta, 1 * delta 60 20 

OffSetpointE = 4 * delta, 0 * delta  80 0 

S`akd 1 RdptdmbdKhmd`q Nm . Nee b`kbtk`shnm enqltk`r 

5.7 Thermostat Component  
The Thermostat component provides the output control based on the input (process) and the 

setpoint value. 
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Figure 23 Thermostat component view 

 

The component has the following slots: 

¶ Rds Onhms9 Cdrhqdc.s`qfds u`ktd- 
¶ Bts hm Neerds9 Cdehmdr sgd cheedqdmsh`k u`ktd adsvddm sgd Bnmsqnkkdc U`qh`akd `mc Rdsonhms 
sn cdsdqlhmd sgd Sgdqlnrs`s ntsots nm rs`sd- @ onrhshud Bts Hm Neerds u`ktd ld`mr sgd 
u`ktd hr fqd`sdq sg`m Rdsonhms+ `mc ` mdf`shud BtsHmNeerds u`ktd ld`mr sgd u`ktd hr 
knvdq sg`m Rdsonhms ctqhmf sgd bnlo`qhrnm- Enq bnnkhmf bnmsqnk+ trd onrhshud u`ktd `mc 
mdf`shud u`ktd enq gd`shmf bnmsqnk-   

¶ Bts Nts Neerds9 Cdehmdr sgd cheedqdmsh`k u`ktd adsvddm sgd Bnmsqnkkdc U`qh`akd `mc 
RdsOnhms sn cdsdqlhmd sgd Sgdqlnrs`s ntsots nee rs`sd- @ onrhshud Bts Nts Neerds u`ktd 
ld`mr fqd`sdq sg`m RdsOnhms+ `mc ` mdf`shud BtsNtsNeerds u`ktd ld`mr knvdq sg`m 
RdsOnhms ctqhmf sgd bnlo`qhrnm- Enq bnnkhmf bnmsqnk+ trd ` mdf`shud u`ktd `mc onrhshud 
u`ktd enq gd`shmf bnmsqnk-    

5.8 Tstat Component  
The Tstat component provides a basic thermostatic (On/Off) control with the Boolean Out 

property and Numeric inputs for controlled variable (Cv), Setpoint (Sp), and differential (Diff). 

 

 
Figure 24 Tstat component view 
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6 Latch Components 

6.1 BooleanLatch Component  
The BooleanLatch component provides a latch for a Boolean input. Any latch that is invoked 

using the Clock property must include a method for setting the Clock property status back to 

False before the Clock is available for latching again. 

 

 
Figure 25 BooleanLatch component view 

 

The component has the following slots: 

¶ Bknbj9 Sgd Annkd`mAnnkd`m oqnodqsx sg`s g`r dhsgdq ` Sqtd nq E`krd rs`sd enq `kk k`sbg 
bnlonmdmsr- Sghr oqnodqsx k`sbgdr sgd hmots oqnodqsx sn sgd ntsots oqnodqsx nm sgd 
qhrhmf dcfd ne hmots- Hs ld`mr sg`s ` rhmfkd hmots oqnodqsx hr b`ostqdc `mc rdms sn sgd 
ntsots oqnodqsx `s sgd hmrs`ms sg`s sgd Bknbj rs`str bg`mfdr eqnl E`krd sn Sqtd rs`sd+ 
`mc MNS vgdm sgd oqnodqsx bg`mfdr eqnl Sqtd sn E`krd rs`sd-  

¶ Nts9 Sghr rs`mc`qc bnlonmdms oqnodqsx oqnuhcdr sgd `bst`k k`sbgdc u`ktd sg`s hr 
b`ostqdc eqnl sgd hmots oqnodqsx `s sgd k`sbg shld- Khmj sn sghr oqnodqsx sn chrok`x sgd 
u`ktd nm ` fq`oghb nq sn oqnbdrr sgd u`ktd vhsg `mnsgdq bnlonmdms-  

¶ Hm9 Sghr hr sgd rs`mc`qc bnlonmdms hmots oqnodqsx sg`s l`x ad khmjdc hmsn eqnl ` c`s` 
rntqbd- Enq dw`lokd+ sgdqd l`x ad ` khmj hmsn sghr oqnodqsx eqnl ` bnmsqnk onhms nq sgd 
Rbgdctkd ntsots- 

6.2 IntegerLatch Component  
The IntegerLatch component provides a latch for an integer input. Any latch that is invoked 

using the Clock property must include a method for setting the Clock property status back to 

False before the Clock is available for latching again. 
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Figure 26  IntegerLatch component view 

 

The component has the following slots: 

¶ Bknbj9 Sgd Annkd`m oqnodqsx sg`s g`r dhsgdq ` Sqtd nq E`krd rs`sd enq `kk k`sbg 
bnlonmdmsr- Sghr oqnodqsx k`sbgdr sgd hmots oqnodqsx sn sgd ntsots oqnodqsx nm sgd 
qhrhmf dcfd ne hmots- Sghr ld`mr sg`s ` rhmfkd hmots oqnodqsx hr b`ostqdc `mc rdms sn sgd 
ntsots oqnodqsx `s sgd hmrs`ms sg`s sgd Bknbj rs`str bg`mfdr eqnl E`krd sn Sqtd rs`sd+ 
`mc MNS vgdm sgd oqnodqsx bg`mfdr eqnl Sqtd sn E`krd rs`sd-  

¶ Nts9 Sghr rs`mc`qc bnlonmdms oqnodqsx oqnuhcdr sgd `bst`k k`sbgdc u`ktd sg`s hr 
b`ostqdc eqnl sgd hmots oqnodqsx `s sgd k`sbg shld- Khmj sn sghr oqnodqsx sn chrok`x sgd 
u`ktd nm ` fq`oghb nq sn oqnbdrr sgd u`ktd vhsg `mnsgdq bnlonmdms-  

¶ Hm9 Sgd rs`mc`qc bnlonmdms hmots oqnodqsx sg`s l`x ad khmjdc hmsn eqnl ` c`s` rntqbd- 
Enq dw`lokd+ sgdqd l`x ad ` khmj sn sghr oqnodqsx eqnl ` bnmsqnk onhms nq ` Rbgdctkd 
ntsots- 

6.3 NumericLatch Component  
The NumericLatch component provides a latch for a Boolean input. Any latch that is invoked 

using the Clock property must include a method for setting the Clock property status back to 

False before the Clock is available for latching again. 

 

 
Figure 27 NumericLatch component view 

 

The component has the following slots: 

¶ Bknbj9 Sgd AAnnkd`m oqnodqsx sg`s g`r dhsgdq ` Sqtd nq E`krd rs`sd enq `kk k`sbg 
bnlonmdmsr- Sghr oqnodqsx k`sbgdr sgd hmots oqnodqsx sn sgd ntsots oqnodqsx nm sgd 
qhrhmf dcfd ne hmots- Sghr ld`mr sg`s ` rhmfkd hmots oqnodqsx hr b`ostqdc `mc rdms sn sgd 
ntsots oqnodqsx `s sgd hmrs`ms sg`s sgd Bknbj rs`str bg`mfdr eqnl E`krd sn Sqtd rs`sd+ 
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`mc MNS vgdm sgd oqnodqsx bg`mfdr eqnl Sqtd sn E`krd rs`sd-  
¶ Nts9 Sghr rs`mc`qc bnlonmdms oqnodqsx oqnuhcdr sgd `bst`k k`sbgdc u`ktd sg`s hr 
b`ostqdc eqnl sgd hmots oqnodqsx `s sgd k`sbg shld- Khmj sn sghr oqnodqsx sn chrok`x sgd 
u`ktd nm ` fq`oghb nq sn oqnbdrr sgd u`ktd vhsg `mnsgdq bnlonmdms-  

¶ Hm9 Sghr hr sgd rs`mc`qc bnlonmdms hmots oqnodqsx sg`s l`x ad khmjdc hmsn eqnl ` c`s` 
rntqbd- Enq dw`lokd+ sgdqd l`x ad ` khmj hmsn sghr oqnodqsx eqnl ` bnmsqnk onhms nq ` 
Rbgdctkd ntsots- 

6.4 SRLatch Component  
The Set/Reset Latch component ƣ a single-bit edge-triggered data storage. The following 

logic applies to the false-to-true transition of S or R:  

If S goes true and R does not change, then Out = true and remains true.  
If R goes true and S does not change, then Out = false and remains false. 
If both S and R go true on the same scan, then Out = false and remains false. 

 

 
Figure 28 SRLatch component view 

 

The component has the following slots: 

¶ Nts9 Sghr rs`mc`qc bnlonmdms oqnodqsx oqnuhcdr sgd `bst`k k`sbgdc u`ktd sg`s hr 
b`ostqdc eqnl sgd hmots oqnodqsx `s sgd k`sbg shld- Khmj sn sghr oqnodqsx sn chrok`x sgd 
u`ktd nm ` fq`oghb nq sn oqnbdrr sgd u`ktd vhsg `mnsgdq bnlonmdms-  

¶ Hm9 Sghr hr sgd rs`mc`qc bnlonmdms hmots oqnodqsx sg`s l`x ad khmjdc hmsn eqnl ` c`s` 
rntqbd- Enq dw`lokd+ sgdqd l`x ad ` khmj hmsn sghr oqnodqsx eqnl ` bnmsqnk onhms nq ` 
Rbgdctkd ntsots- 

 



User manual iSMA-B-AAC20 /  Control kit 

Version 1.1 www.globalcontrol5.com  Page 31 / 64 

7 Logic Components 

7.1 AND Component  
The AND Component performs a logical AND on all inputs and writes the result to the out 

property. Table 3 shows the AND object truth tabl e when using two inputs. Table 4 shows the 

AND object truth table if using all four inputs. 

 

 

 
Figure 29 AND component view 

 

 

Hm @ Hm A Nts  

False False False 

False True False 

True False False 

True True True 

Table 3 AND object truth table (2 inputs) 
 

 

Hm @ Hm A Hm B Hm C Nts 

False False False False False  

False False False True False 

False False True False False 

False False True True False 

False True False False False 

False True False True False 

False True True  False False 

False True True True False 
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True False  False False False 

True False False True  False 

True False True False False 

True False True True False 

True True False False False 

True True False True False 

True True True False False 

True True True True True 

Table 4 AND object truth table (4 inputs) 

 

LogicExpr:  

LogicExpr is a Binary Logic Object where various Logic Operations are being performed on 

one/two Boolean inputs based on the operator. 

 

out:= (inA & inB)    when operator == 0 (And) 

out:= (inA | inB)    when operator == 1 (Or) 

out:= (inA ^ inB)    when operator == 2 (Xor) 

out:= !inA           when operator == 3 (Not) 

out:= !(inA & inB)  when operator == 4 (Nand) 

out: =! (inA | inB)  when operator == 5 (Nor) 

 

7.2 OR Component  
The Or component performs a logical OR on all valid inputs and writes the Boolean result to 

the out property. Table 5 shows the OR object truth tabl e when using two inputs. Table 6 

shows the OR object truth table when using all four inputs. NOR gate logic is accomplished by 

linking to a Not object.  
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Figure 30 OR component view 

 

Hm @ Hm A Nts 

False False False 

False True True 

True False True 

True True True 

Table 5 OR object truth table (2 inputs) 

 

Hm @ Hm A Hm B Hm C Nts 

False False False False False 

False False False True True 

False  False True False True 

False False True True True 

False True False False True 

False True False True True 

False True True False True 

False True True True True 

True False False False True 

True False False True True 

True False True False True 

True False True True True 

True True False False  True 

True True False True True 

True True True False  True 

True True True True True 

Table 6 OR object truth table (4 inputs) 

7.3 Nand Component  
The Nand component set the out value to false if all inputs are true. 
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Figure 31 Nand component view 

7.4 NOR Component   
The Nor Component set the out value to true if all inputs are false. 

 

 
Figure 32 Nor component view 

 

7.5 NOT Component  
The Not Component simply inverts the Boolean logic value currently at the (single) object 

input. 

 

 
Figure 33 NOT component view 
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7.6 XOR Component  
The XOR Component performs a logical XOR on all valid inputs and writes the result to the out 

property. Table 7 shows the XOR component truth table if using all four inputs. Table 8 shows 

the XOR component truth table when using two inputs (typical).  

 

 
Figure 34 XOR component view 

 

Hm @ Hm A Hm B Hm C Nts 

False False False False False 

False False False True True 

False  False True False True 

False False True True False 

False True False False True 

False True False True False 

False True True False False 

False True True True True 

True False False False True 

True False False True False 

True False True False False 

True False True True True  

True True False False  False 

True True False True True 

True True True False  True 

True True True True False 

Table 6 Xor object truth table (4 inputs) 

 

Hm @ Hm A Nts 

False False False 
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False True True 

True False True 

True True False 

Table 8 Xor object truth table (2 inputs) 

 

Eight types of components have Numeric inputs:  

 

7.7 Comparator Component  
The Comparator component performs a Numeric Comparison of two numeric inputs 
and raises the respective Flags. 

 
Figure 35 Comparator component view 

 

 equal              := (inA == inB) 

 Note:qual        := (inA != inB) 

 greaterThan       := (inA > inB) 

 greaterThanEqual  := (inA >= inB) 

 lessThan         := (inA < inB) 

 lessThanEqual   := (inA <= inB) 

 

 

7.8 ComparatorExpr Component 
The ComparatorExpr Component is a Comparator Object where various Comparator 
Operations are being performed on two Float inputs based on the operator. 
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Figure 36 XOR component view 

 

 out:= (inA == inB)  when operator == 0 (Equal) 

 out:= (inA != inB)  when operator == 1 (Note:qual) 

 out:= (inA >  inB)  when operator == 2 (GreaterThan) 

 out:= (inA >= inB)  when operator == 3 (GreaterThanEqual) 

 out:= (inA <  inB)  when operator == 4 (LessThan) 

 out:= (inA <= inB)  when operator == 5 (LessThanEqual) 

 

7.9 Equal Component  
The Equal component performs the operation InA == InB for Numeric values. Nan values are 

never equal. 

 

 
Figure 37 Equal component view 

7.10 GreaterThan Component  
The GreaterThan component performs the operation InA > InB with a Boolean result. 
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Figure 38 GreaterThan component view 

7.11 GreaterThanEqual Component  
The GreaterThanEqual component performs the operation InA >= InB with a Boolean result. 

 

 
Figure 39 GreaterThanEqual component view 

7.12 LessThan Component  
The LessThan component performs the operation InA < InB with a Boolean result. 

 

 
Figure 40  LessThan component view 

7.13 LessThanEqual Component  
The LessThanEqual component performs the operation InA <= InB with a Boolean result. 
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Figure 41 LessThanEqual component view 

 

7.14 NotEqual Component  
The NotEqual component performs the operation InA! = InB with a Boolean result. 

 

 
Figure 42 NotEqual component view 

8 Math Components  

8.1 Add Component  
The Add component performs the operation out:= (InA + InB + InC + InD). 

 

 
Figure 43 Add component view 

8.2 MathExpr Component  
The MathExpr is a component in which various Mathematical & Trigonometric Operations can 

be performed on one/two Numeric inputs based on the operator. 
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Figure 44 MathExpr component view 

        

            out:= fabs (in)   when operator = 0 (AbsValue) 

 out := inA + inB  when operator = 1 (Add) 

 out := acos (in)   when operator = 2 (ArcCosine) 

 out := asin (in)   when operator = 3 (ArcSine) 

 out := atan (in)   when operator = 4 (ArcTangent) 

 out := cos (in)    when operator = 5 (Cosine) 

 out := inA / inB  when operator = 6 (Divide) 

 out := e ^ in      when operator = 7 (Exponential) 

 out := inA!        when operator = 8 (Factorial) 

 out := log10 (in)  when operator = 9 (LogBase10) 

 out := ln (in)     when operator = 10 (LogNatural) 

 out := inA % inB  when operator = 11 (Modulus) 

 out := inA * inB  when operator = 12 (Multiply) 

 out := -in         when operator = 13 (Negative) 

 out := inA ^ inB  when operator = 14 (Power) 

 out := round (in)  when operator = 15 (Round) 

 out := sin (in)    when operator = 16 (Sine) 

 out := sqrt (in)   when operator = 17 (SquareRoot) 

 out := inA - inB  when operator = 18 (Subtract) 

 out := tan (in)    when operator = 19 (Tangent) 

 out := trunc (in)  when operator = 20 (Truncate) 
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8.3 Maximum Component  
The Maximum component determines the maximum value of valid inputs and writes that 

value to out. Out:= max (InA, InB, InC, InD) 

 

 
Figure 45 Maximum component view  

8.4 MinMaxAvg Component  
The MinMaxAvg component has 5 Numeric output slots that provide the current minimum, 

maximum, count, sum, and average values of linked Numeric input. 

 

 
Figure 46 MinMaxAvg component view 

8.5 Multiply Component  
The Multiply component performs the calculation Out := InA * InB * InC * InD. 

 
















































