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Important notice

This Instruction Manual should be read carefulljobe use, and all warnings should be observedMhapual should

then be kept for future reference.
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1 HVAC LIBRARIES

1.1 General

Six_Steps_Controller

6_Gteps Controller 1

stepl
step2
in N _rr"rr ::22431
step5
| step6
I nput Type Limits Description
in CJ_SHORT -1000.0..1000.0 Input value
Output Type Limits Description
stepl CJ_BIT 0.1 Step 1 output
step2 CJ_BIT 0.1 Step 2 output
step3 CJ_BIT 0.1 Step 3 output
step4 CJ_BIT 0.1 Step 4 output
step5 CJ_BIT 0.1 Step 5 output
step6 CJ_BIT 0.1 Step 6 output
Parameter Type Limits Default Description
set_stepl CJ_SHORT| -1000.0..1000.0 10.0 Step 1 set-point
set_step2 CJ_SHORT| -1000.0..1000.0 20.0 Step 2 set-point
Set_step3 CJ_SHORT -1000.0..1000.0 40.0 Step 3 set-point
set_stepd CJ_SHORT| -1000.0..1000.0 60.0 Step 4 set-point
set_step5 CJ_SHORT| -1000.0..1000.0 80.0 Step 5 set-point
Set_stepb CJ_SHORT| -1000.0..1000.0 90.0 Step 6 set-point
diff CJ_SHORT| -1000.0..1000.0 5.0 Differential.

For a correct control, the differential
value must be lower than the lowest
steps distance.
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Descrizione

TheSx Seps Controller library allows to calculate the request of sixpuis based on the requested value.
The corresponding output to a step is activatednwthe input value exceeds the definitive limit bg sum
between set-point and differential. The outputvgched off when the value falls below the samepset.
The library is a template that contains the paramednd the control algorithm.

To configure the library, double click on it and ap the parameters with appropriate values.

] Het Step 1

| >

U] et Step 2

6 _Steps Controller Alzo 1
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To better understand the functioning, see the diedaw:

A
Steps
6 “— >
5 <
setl + diff
4 < S >
) \ 2
3 < P
v
2 “—r >
\ }
1 A 4
setl set2 set3 set4 5 set setb Value
Notes

For a correct library functioning, the steps valmesst respect the following order:
set_stepl < set_step2 < set_step3 < set_stepd < set_step5 < set_stepb

Also the differential value must be less than thedst distance between the steps.
Theset-point anddiff parameters have one decimal unit accuracy.

Analog_Output_Filter

fnalog_Chiput Filter_I

in g out
I nput Type Limits Description
in CJ_WORD 0..100.00 Input
Output Type Limits Description
out CJ_WORD 0..100.00 Filtered output
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Parameters Type Limits Default  Description

AOF_Time CJ_WORD 0..999.0 10.0 Time spent in terths second to
pass from 0.00% to 100.00%.

Description

The Analog_Output_Filter library is usually inserted between a regulator ancnalog output. This library
allows to insert a filter to avoid abrupt outputigéions.

Inside the library there is a parameter that alltavspecify the output “Adaptation time”, allows oodify
the time spent by the output to pass from 0% t®d.00

If for example a 10% variation is requested, thterfiwill move the output to a new value in a tiegual to
10% of theAOF_Time parameter.

If the parameter is set to zero, the output is efuiaput.

Analogue_Averaging

Analogue Averaging |1
in1 mf MAX max
in2 B AYG avg
in3 B MINSA min

I nputs Type Limits Description

inl CJ_SHORT -32768..32767 Data 1 inputs

in2 CJ_SHORT -32768..32767 Data 2 inputs

in3 CJ_SHORT -32768..32767 Data 3 inputs

I nputs Type Limits Description

max CJ _SHORT-32768..32767 | Riturns to maximum value
avg CJ_SHORT-32768..32767 | Riturns to medium value
min CJ_SHORT-32768..32767 | Riturns to minimum value
Description

The Analog_Averaging library allows to calculate the maximum, medium améhimum value of 3
CJ_SHORT inputs.
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Dew_Point

Inputs
Tdry
RH

Output
out

Description

UNI-PRO HVAC LIBRARIES MANUAL

DewF oint.

Tdry e
RH § ﬁ, out

Type Limits Description

CJ_SHORT -40.0..150.0 | Dry bulb temperature (°C)

CJ_SHORT 0..100 Relative humidity (0% - 100%)

Type Limits Description

CJ_SHORT-40.0..150.0 Returns the condensation temperatwakiev
(°C).

The Dew_Point library allows to calculate the dew point (temparat when air reaches saturation
conditions). In all the elements with temperatuwdr than calculated values the water vapor coredene
water by creating dew.

Notes

The dry bulb temperature and the output temperatateulated by the library have a one decimal unit

accuracy.

Enthalpy

I nputs
Tdry
RH

Enthalpy
Tdry 1
RH & H 6i+ out
A
Type Limits Description
CJ_SHORT -40.0..150.0 | Dry bulb temperature (°C)
CJ_SHORT 0..100 Relative Humidity (0% - 100%)
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Output Type Limits Description
out CJ_SHORT -3000.0..3000.0 Air enthalpy value in KJ/Kg.
Description

The Enthalpy library allows to calculate the air energy conteythe temperature and relative humidity that
characterize it.

Notes

The dry bulb temperature and the output temperatateulated by the library, have a one decimal unit
accuracy.

Enthalpy_Select

Enthalpy Select

T oL
Tdry2 N H b
RH2 B r

I nputs Type Limits Description
Tdryl CJ_SHORT -3276.8..3276.7 Dry bulb temperature 1
RH1 CJ_SHORT 0..100 Relative humidity 1 (0% - 100%)
Tdry2 CJ_SHORT -3276.8..3276.7 Dry bulb temperature 2
RH2 CJ_SHORT 0..100 Relative humidity 2 (0% - 100%)
Output Type Limits Description
out CJ_BIT 0.1 Comparing two enthalpies.

1 = enthalpy 1 > enthalpy 2
0 = enthalpy 2 > enthalpy 1

Description

The Enthalpy_Sdlect library allows to compare two different enthalpedculated according to two pairs| of
values of temperature and humidity.

If the enthalpy 1 is greater than enthalpy 2, theaty output assumes the value 1, otherwise itrass the
value 0.

Notes

The dry bulbs temperature have a one decimal onitracy.
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Holiday
Holiday
enable 1 t
clock 1 ou
s

I nputs Type Limits Description
enable CJ BIT 0.1 Enabling input
clock CJ_DATETIME | 0..214748364//System clock input
Output Type Limits Description
out CJ_BIT 0.1 Holiday condition.
Parameters Type Limits Default Description
beginDay CJ BYTE 1..31 1 Begin day
beginMonth CJ_BYTE 1..12 1 Begin month
endDay CJ_BYTE 1..31 1 End day
endMonth CJ BYTE 1..12 1 End month
Description

TheHoliday library allows to specify a holiday period.

Connecting to clock input the system clock and &nglihe input is possible to specify a holidayiper
using the template library internal parameters.

Particularly if the system clock indicates a daiguded in the specified period between the begirirdonth
and the end day/month, the library output will Ine(d), otherwise will be off (0).

Notes

The library is a template.
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HoursCounter
HoursCounter

cm —

reseF:t : hoursCount
I nput Type Limits Description
cmp CJ_BIT 0..1 Compressor input
reset CJ_BIT 0.1 Reset input
Output Type Limits Description
out CJ_DWORD 0..4294967295 Counted hours
Persistent Type Limits Description

HoursCounterValue CJ_DWORD 0..4294967295 Counted hours. The values is saved in
EPROM in the persistent values area.

Description

TheHoursCounter library allows to count the working time of a dewi(i.e. Compressor).

The device has to be connected indimp input.

To reset the hour counter is necessary to enablkedtt input.

The counter value is saved in a persistent obipattis stored in Eprom and keep the value eventhéhoss
of power supply.

UCI _HoursCounter Alzol HoursCounterValue 1

Inside the library can be visualized the HoursCewWdlue persistent entity that for example can be
connected to a EIML page or used for other purposes

Notes

The library is a template.
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Lookup_Table

I nput
value

Output
out

Parameters

x0
x1
X2
x3
x4
X5
X6
X7
x8
X9
x10

yo
yl
y2
y3
y4
y5
y6

UNI-PRO HVAC LIBRARIES MANUAL

LookupTable
value 1 ﬁw out
Type Limits Description

CJ_SHORT -32768..32767 Input value

Type Limits Description
CJ _SHORT -32768..32767 Converted value

Type Limits Default  Description
CJ_SHORT-10000..10000 0 First input value
CJ_SHORT-10000..10000 10 Second input value
CJ_SHORT-10000..10000 20 Third input value
CJ_SHORT-10000..10000 30 Fouth input value
CJ_SHORT-10000..10000 40 Fifth input value
CJ_SHORT-10000..10000 50 Sixth input value
CJ_SHORT-10000..10000 60 Seventh input value
CJ_SHORT-10000..10000 70 Eighth input value
CJ_SHORT-10000..10000 80 ninth input value
CJ_SHORT-10000..10000 90 Tenth input value

CJ_SHORT-10000..10000 100 Eleventh input value

CJ_SHORT-10000..10000 0 First output value
CJ_SHORT-10000..10000 2 Second output value
CJ_SHORT-10000..10000 3 Third output value
CJ_SHORT-10000..10000 4 Fouth output value
CJ_SHORT-10000..10000 6 Fifth output value
CJ_SHORT-10000..10000 10 Sixth output value
CJ_SHORT-10000..10000 16 Seventh output value
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y7 CJ_SHORT-10000..10000 25 Eighth output value
y3 CJ_SHORT-10000..10000 40 ninth output value

y9 CJ_SHORT-10000..10000 63 Tenth output value
y10 CJ_SHORT-10000..10000 100 Eleventh output value
Descrizione

The Lookup_Table allows to convert input values through a specifiadve by a values scale configured in
the parameters inside the library.
For example this library is used to convert valuesd by a pressure sensor (4-20 mA) in correspgndin
pressure values.
The library is a template type and inside are Ylparameters pairs that describe the curve (utbng
segments) for the value conversion.

=0 LT vl LT

*
*

x1 LT vl LT

*
*

x2 LT w2 LT
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UCT LopkupTable_Alza 1
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Notes

The library is a template.
In case is not necessary to define all the poimspde not used values must be equal to thevédist points
value.
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Pulsed_Pair

I nput

in
Outputs
up

down

Parameters

PP_StrokeTime

PP_Run_On_Time

Status

PP_Action

UNI-PRO HVAC LIBRARIES MANUAL

Pulsed Pair

up
down

Type Limits Description
CJ_ WORD  0..100.00 Requested position (0% - 100.00%)

Type Limits Description

CJ_BIT 0.1 Up output

C_BIT 0.1 Down output
Type Limits Default  Description
CJ_WORD 0..9999 60 Run time in seconds.

Set the total time in seconds
which actuator needs to pass
from 0% to 100%.

CJ_WORD 0..9999 600 @ Security time in seconds.
Maximum time that a output can
stay activated.

Type Limits Default  Description

CJ BYTE 0.4 0 Current control status.
0 = Stopped
1 = Increase

2 = Decrease
3 = Minimum
4 = Maximum

PP_Current_Position |CJ WORD  0..100.00 0 Actuator current position (0%-
100%).
PP_Current_Run_Time| CJ_WORD 0..9999 0 Current run time in seconds.

Number of seconds that the
actuator worked in one direction.
Is reset with the movement
direction inversion.
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Description

With thePulsed_Pair library is possible to drive an actuator by twoi@iboutputs.

To configure the library set the appropriate valoisin time and the security time by the set u@apeters
inside.

Specifying the input pin wanted position value,dzhen the actuator current position, will be adddafor
necessary time the output corresponding to thetibre in which the actuator must be moved to brirtig

the desired position.

FP_Action 1

i y
FP_3trokeTime 1 ,A

CT Pulsed Pair Alga 1

I
ﬁ [ | ,* PP _Cusrent Position |
-' M
ﬁl

PP Fun On Time 1 #

PP_Current Fun_ Time 1

r W

Within the library there are two parameters:

» SrokeTime: define the time in seconds (with a tenth of secaccuracy) needed by the actuator to
run along the entire stroke, to pass from the mimmposition (0%) to the maximum position
(100%).

*  Run_On_Time: Allows to define a time in seconds while the atbm must continue working when
the maximum (100%) or minimum (0%) value is reachédhe value is set O the outputs are
switched off immediately when when the maximum émimum value is reached.

There are also 3 read only state that allow to todng every time the library status.

e Action: shows the library current status; can have vaiuas 0 to 4 (O = Stopped, 1 = Increase,| 2
= Decrease, 3 = Minimum, 4 = Maximum).

e Current_Position: shows the library current position in percentagmpared to the device total run.

e Current_Run_Time : shows the time in seconds where the actuatoemivone direction; it will be
reset when the direction is reversed.

Note

The library is a template.

Part of the library is inside 100ms task. If thguator command time is slow, could be necessary to
command the corresponding outputs inside 100ms tas&t consider the on/off relay times and thesedi
should not be overly stressed.
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Rotation_2Bits

Rotation 2Bit 1

in1 N @ outl

in2 N

er g out2

A~

I nputs Type Limits Description
inl CJ_BIT 0.1 Input 1
in2 CJ BIT 0.1 Input 2
en CJ BIT 0.1 Enabling rotation input
Outputs Type Limits Description
outl CJ_BIT 0..1 Output 1
out2 CJ_BIT 0.1 Output 2

Description

TheRotation_2Bitslibrary allows to manually rotate the two digitauices connected 1ol andin2 inputs.
Rotation is enabled by a digital pulseaninput.
This library is used to balance the working timerafdular single parts as compressors, boilers, &nos

Rotation_3Bits

Rotation 3Bit 1

inl N

outl

in2 1

i3 1 @ e

en 1 out3

~

I nputs Type Limits Description
inl CJ BIT 0.1 Input 1
in2 CJ BIT 0.1 Input 2
in3 CJ_BIT 0.1 Input 3
en CJ_BIT 0.1 Enabling rotation input
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Outputs Type Limits Description
outl CJ_BIT 0.1 Output 1
out2 CJ_BIT 0.1 Output 2
out3 CJ_BIT 0..1 Output 3
Description

TheRotation_3Bits library allows the manually rotate 3 digital dexsa®nnected tml, in2 andin3 inputs.
The rotation is enabled by a digital pulseenrinput.

When theen input is enabled, thi@l moves toout2 output in2 to out3 andin3 to outl. At the next pulse in
en, inl will move toout3, in2 to outl andin3 to out?2.

This library is usually used to balance the workiinge of the modular single parts as compressaitens,
fans, etc.

Rotation_4Bits

Fotation 4Bit 1

inl N outl

in2 N out2

:22 : @ out3

en g out4

i

I nputs Type Limits Description
inl CJ BIT 0.1 Input 1
in2 CJ_BIT 0.1 Input 2
in3 CJ_BIT 0.1 Input 3
ind CJ BIT 0.1 Input 4
en CJ_BIT 0.1 Enabling rotation input
Outputs Type Limits Description
outl CJ_BIT 0.1 Output 1
out2 CJ_BIT 0.1 Output 2
out3 CJ_BIT 0..1 Output 3
out4 CJ_BIT 0.1 Output 4
Description

The Rotation_4Bits library allows to manually rotate 4 digital desscconnected tnl, in2, in3 andind
inputs. The rotation is enabled by a digital pdeen input.

When theen input is enabled thil input moves taut2 output,in2 to out3, in3 to out4 andind to outl. At
the next pulse ien, inl will move toout3, in2 to out4, in3 to outl andin4 to out2.
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This library is usually used to balance the workimge of modular single parts as compressors, tmile
fans, etc.

Sample and Hold

Sample And Hold

n 'EI'

sample |

I nputs Type Limits Description

in CJ_SHORT -32768..32767 Input value
sample CJ BIT 0.1 Sampling input
Output Type Limits Description

out CJ_SHORT -32768..32767 Sampled value.
Descrizione

The Sample_And_Hold library allows to sample ia input value enabling theample input.
Particularly whilesample input is enabled, the library output value coroesls to then input, but when is
turned off the lassample input is kept in output.

Scaling
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I nput

Output

Parameters
X_min
X_max
y min

y_max

Description

UNI-PRO HVAC LIBRARIES MANUAL

Type Limits Description
CJ_SHORT -32768..32767 Input value

Type Limits Description
CJ_SHORT -32768 .. 32767 Output value

Type Limits Default  Description
CJ_SHORT-32768..32767 0 Input minimum value
CJ_SHORT-32768..32767 100 Input maximum value
CJ_SHORT-32768..32767 0 Output minimum value
CJ_SHORT-32768..32767 100 Output maximum value

The Scaling library is used to recalculate a input on a lingzale of values between two values. Exploring
the library can be configured the input valuesrivae(x_min ex_max) and the output values intervgl min

ey _max).

y_max

X_min

U /

/ X_max

y_min

The output value corresponds to the Y coordinatehef line that passes from the two points
defined by the parameters corresponding to X inpiute.

Note: it is worthwhile to assign the precision pedy to the parameters x_min, x_max, y_min and
y_max in analogy to the input x and to the output y

For example if wanted to convert an input in cur20 mA with precision=2 in a pressure 0-7
bar with precision=1 it will be opportune to se¢ flollowing values:

Page 19



UNI-PRO HVAC LIBRARIES MANUAL

X_min= 4.00
X_max = 20.00
y min= 0.0

y max= 7.0

The values out of limits will be forced inside timaits.

Time_Schedule_4Modules

Timedchedule dblodules

onl
clock W offl
enable N on2
off2
A

I nputs Type Limits Description
Clock CJ_DATETIME @ 0..2147483647 System clock input
enable CJ BIT 0.1 Enabling input
Outputs Type Limits Description
onl CJ BIT 0.1 First on
offl CJ BIT 0.1 First off
on2 CJ BIT 0.1 Second on
off2 CJ BIT 0.1 Second off
Parameters Type Limits Default Description
SundayOn1, CJ_TIME 00:00..23:59 08:00 First on of Say,
MondayOn1, Monday Tuesday,
TuesdayOnl, Wednsday, Thursday, Friday,
WednsdayOn1, Saturday.
ThursdayOnl
FridayOn1,
SaturdayOnl
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SundayOffl, CJ_TIME 00:00..23:59 17:00 First off of Sayd

MondayOff1, Monday Tuesday,

TuesdayOff1, Wednsday, Thursday, Friday,
WednsdayOff1, Saturday.

ThursdayOffl

FridayOff1,

SaturdayOffl

SundayOn2, CJ_TIME 00:00..23:59 17:00 | Second on of Sunday,
MondayOn2, Monday Tuesday,

TuesdayOn2, Wednsday, Thursday, Friday,
WednsdayOn2, Saturday.

ThursdayOn2

FridayOn2,

SaturdayOn?2

SundayOff2, CJ_TIME 00:00..23:59 17:00 | Second off of Sunday,
MondayOff2, Monday Tuesday,

TuesdayOff2, Wednsday, Thursday, Friday,
WednsdayOff2, Saturday.

ThursdayO ff2

FridayOff2,

SaturdayOff2

Descrizione

The TimeSchedule_4Modules library have two inputs: thelock input is connected to system clock and|the
enable input allows to enable or disable the clock.

The four digital outputs represents the first e, first off, the second on and the second off day

Inside the template type library there are 4 patarsger day that allow to specify the times thatdn/off
must happen in the day.
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onl

offl

on2

off2
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TCT TimeScheduls 1

—
*—1
~—

L |
TharsdayOnl TloarsdaywOfF1 TloarsdayOn2 TloarsdawOfF2 :::
' ' ' ' -~
*+—1
—a | ]
*—1a
FridawiOnl Fridaw Fridaw( Fridaviz ::ll
*—i
SatardavOnl SatardaviOffl SatardawOns SatardawiOff2
[ | [ | [ |
If 2 daily cycles are defined, the library worksths following chart:
A
0 SundayOn1l SundfyyO SundayOn1l SundayOff2 23:59

If is requested only one off cycle, after settihg first on and first off value, the second on #relseconc
off must be set at the same value as the first off.
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v

onl

v

offl

v

on2

off2

v

0 SundayOn1l un@ayOffl = SundayOn2 = SundayOff2 23:59

Notes

The library is a template.
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1.2 Regulators

Direct_Controller

Direct Controller

Value g rlfh out
£

I nput Type Limits Description

Value CJ_SHORT -3276.8..3276.7 Input value

Output Type Limits Description

out CJ _WORD 0..100.00 Returns the value of analog ay96-100%)
Parameters Type Limits Default | Description

DC_Set CJ_SHORT -1000.0..1000.0 20.0 @ Set-point

DC Bp CJ_WORD 0..1000.0 10.0 | Proportional band.

DC Ti CJ_WORD 0..1000 300 Integral time (seconds)
Description

The Direct_Controller library manage the feed forward proportional-iméiye control with analog output
function.
From an input value it calculates the correspondimgog output with values between 0.00% to 100.00%

This library is a template where can be configuhedcorresponding parameters.
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DC Set 1

Direct Controller Alzo 1

For further information check the stand&idibrary.

Note

TheDC_Set e DC_BP parameters have a one decimal unit accuracy.

Reverse_Controller

Feverze Controller

Value g out
A

I nput Type Limits Description
Value CJ_SHORT -3276.8..3276.7 Input value
Output Type Limits Description
out CJ_WORD 0..100.00 Returns an analog output valte 100%)
Parameters Type Limits Default | Description
RC_Set CJ_SHORT -1000.0..1000.0 20.0 @ Set-point
RC_Bp CJ_WORD 0..1000.0 10.0 | Proportional band
RC Ti CJ_WORD 0..1000 300 Integral time (seconds)
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Description

The Reverse Controller library manage the feed backward proportionalgratve control with analog
output function. From an input value it calculatbe corresponding analog output with values between
0.00% to 100.00%.

This library is a template where can be configutedcorresponding parameters.

Rewverse Controller Algo 1

For further information check the stand&idibrary.

Note
TheRC_Set e RC_BP parameters have a one decimal unit accuracy.

Two_Stages_Controller

Two_dtages Controller

Direct
Reverse
I nput Type Limits Description
Value CJ_SHORT -3276.8..3276.7 Input value
Output Type Limits Description
Direct CJ_WORD 0..100.00 Analog output to manage feed doiw(0%-
100%).
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Reverse CJ_WORD 0..100.00 Analog output to manage feedwank (0%-
100%).

Parameters Type Limits Default  Description

2C_Set CJ_SHORT -1000.0..1000.0 20.0 @ Set-point

2SC Nz CJ_WORD 0..1000.0 10.0 = Neutral zone

2SC Bp CJ_WORD 0..1000.0 10.0 = Proportional band

2SC Ti CJ_WORD 0..1000 300 Integral time (seconds)

2SC Action_In_ Nz CJ_BIT 0.1 0 Neutral zone action

Descrizione

TheTwo_Stages Controller library manage a two stepgth neutral zone regulation function. With a input
temperature value is made a proportional-integeategulation based on configured values inside the
library; there are two outputs, one of feed forwand one of feed backward.

° C A
e ),
Set NEUTRAL ZONE Nz

t

Inside the library can be found the following capfiation parameters:

» 23C_Set: Regulation reference set-point; it expressesehgerature that is desidered to maintain
in the environment, is defined in Celsius degreis aone decimal unit accuracy.

» 28C Nz interval of neutral zone in which any type of iact doesn't intervene (see
2SC_Action_In_Nz parameter).

e 2SC Bp: It defines where the proportional action of thgulator is activated; the proportional band
is equal for the feed forward and feed backwardieiined in Celsius degrees with a one decimal
unit accuracy.

e 2SC _Ti: It defines the time used by the integrative congd of the regulator. If this parameter is
set zero, the library it will behave as a proparéictype simple regulator.

Page 27



UNI-PRO HVAC LIBRARIES MANUAL

e« 2SC Action_In_Nz It allows to decide the behavior of the regulatorthe neutral zone. If this
parameter is activated, the regulator can operatiea neutral zone with the feed forward, the feed
backward or both according to the situation andfigaration. To do that in the neutral zone the
regulator doesn’t operate with any action, disahie parameter.

Two_Stages Controller Algo 1

In base to input value and the parameters configimrathe library calculates an analog output wigtues
from 0.00% to 100.00%. it's composed of:
» A directly proportional contribution to calculater@ by the difference among the input
temperature and the desidered temperature.
» Alintegrative contribution of the&i time.

Note

For further information check the standard Pl lipra
The2SC_Set, 2SC Nz e2SC_BP parameters have a one decimal unit accuracy.
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the same. Evco cannot be held responsible for amyades caused by non-compliance with warnings. Ea@erves the right to make any changes

without previous notice and at any time, withowgjpdice to essential characteristics of functiapalnd safety.
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