Cooling & Heating Controllers

ACT Series

The ACT control Is designed for closa temperature control (cooling and heating) and alsa Incorporates a
defrost facility for smalVmedium sized fridges.freazers or display counters. ideally suited for appllcations
suoh as florists' cablnets, fruft slorage, dough retarders and provers, air-conditioning or beer tellars,
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Refrigerated Transport Defrost Unit
Thermostatic control with automatic Meating/Cooling selection #
Timed or on demand defrost start ® Hot Gas, Electric or Off cycle
defrost # Evaporator fan control ® Alarm on buzzer.

Applications: refrigerated environments that may he in climatic

conditions whare the external tempersture falls below the cooling

setpoint,

For more detalls, consult our gerieral catalogue of local dealer,

Specifications

Available In 12Vac/de supply
Ratay Output

SPOT 5A 240Vac

Paramelers include
Tamparproof setlings,
Evaporatortan controt

turing defrost, Compressor
stagpered starl, Anti-cycle timer
Heating & Coolling Oparation

Heating/Cooling Controller, range -50°.,+150°C

ACT12 o g -50°.,
2T Thermostat and defrost PTC1000 probe Inputs
R3™ 4 relays: compressor, heatet, defrost, Tans,
B ' Alarm buzzer
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ACT 12 2..; Instructions for Instailation and use

ACT 12 I a compast controlier for lempsralure conditioning (cooling and heating) and &lso Incorporalon @
deffeiat foclity for amall end medium-sized fridges, freezers or displsy counters, ! integrales the following
functions:

¢ COOLING THERMOSTAT

HEATING THERMOSTAT WITH DEAD BAND

DEFROST CONTROL AND OPTIMISATIONS

REMOTE DEFROST CONTROL { 9

FAN CONTROL ' 4 SEP 2000

MULTI SOURCE ALARM CONTROL

THERMAL MASS SIMULATION

SERIAL COMMUNICATION WITH PC OR REMOTE DISPLAY

1. INSTALLATION :
1.1 The Instrument |s Inserted into the panel through a 71x28 mm hola and securad via the sultable brackets,

exarting carrect strength, If the rubbar IP54 gasket Iy used (his must be placad between the pane! and the
inatrument front, checking carefully thet thers ans no gaps. L :

1.2 f;‘g;g preoop;r Hfuncﬂontng the Instrument needs an smbient temperature between +10%,.460°C and

L1 r o
To reduca the effects of electro-magnetio interference, place the cables carrying signals (probes and
serlal connections) and the controller 58 away a8 possible from powet lines,

1.3 Probes, power supply and oulputs/inputs must be wired strictly followln% the dlagram indicated on the
enclosure, If preasnt, the probe acreen must not be connected to any other leads; for power supply the
suitable transformer (mod, TRxoo) must be used, :

1.4 Probs 1 measurss *alr temperature” and Is used for tharmostat funetion; probe 2 measures the evaporator
temperature and must b secured (o it In a place where the meximum formatian of frost accurs.

1.8 The remole defrost Input neads an external activation voltage between 10...18 Veo; 10 mA, When the

ciroult I8 ahorfed, defrostls started.
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Caytlon:

If thtg rl_elll?ya awltch large loads freqUiently, we suggest you contast us Lo obtaln Information about the relay
cantact life,

Whera dslicate or valuabls products have 1o be malnlained In speclal conditions, we recommend not to use
the same Instrument for both control ang mit functions, _

2. DIBPLAYS . .
" In séme cases, owing to the siructurs of the cabinet or air stratification, the probes can not measure the

desired temperature. if necessary, through the parameters 081, 82 and o83 the tsmperatures 11 and t2

massurad by the probes can ba adjusted in order to obtaln the desired values for computing: thermosta!

T1nt{+081; defrost T2xt24082; display TIwt1+083, ' : - :

Ex,: setpolnte -20; 089w .2; 083w +8, tomparatire t1 will ba controfled at-18* and the dlsplay will show -12°.

2.1 At the power up, the dlsplay shows "~" for § se¢. durlng which the unit carrles out @ self-check; then the
lampaerature T3 appesrs,

2.2 To display the instantaneous temparatures T4, T2 of T3 pross [DOWN), [DEFR.] or [ALT] respectively.

2.3 The aptlonal remote display CDCREMOTO. repeats the Indications of the controfler (o whish 1t 1s
connected, except during the alarma which are Indicatad with «~*, When a fault In communleation occurs,
the remote unit shows *.+.." (only the fine I the center),

2.4 Through the seria! communication it is possible fo awitch off the controlier; this stand-by status Is signelied
by permanant "<, Also, if the local setlings are remotely inhiblled, when attempting fo perform any
changes, the display shows "Inh",

* When writing [KEYI+KEY] it's meant that keys ate pressed sequanﬁéﬂy and kepl pressed,

3, COOLING THERMOSTAT FUNCTION

At powar-up If cooler stent ia needed, it'a delayed by the sum of coF and ¢r8; this latter I8 used In those
applications whers it is nscessary lo avoid ssveral simultaneous compressor starls which may cause line
ove[rloac:. rff“':)r ex.: coFw 03, orBw 05; after power-up, af least 03 min, and 05 see, must elapse before the
coaler siares, - ' i

¢oF and con are, respectively, the cooler minimum off and on time, The relay which controls the cooler, after
ewltching offfon or onfoff, wilt remaln In that stalus for at lsast the pre-programmed time, When you have to
maintain a yary small hyelereslg hy9, we recommend to program a sultable value for ¢oF and con to ensure 4
long 1ifs to relay/contecior snd compressor, o

The lemperature control (¢ basad on the comparisan hetween lomperature T4 and setpolnt, of which velue is
displayed by preaelng [THERM.), To change il, keep [THERM.] pressed and by pushing key [UP] or [DOWN).
sulsct the desired value within (he limile SPL and 8Ph, :
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The sooler on switching termperaturs te achieved by adding hy8 to the setpolnt, Ex.: selpoint=-20°C; hyS«04,
the refay ls-off with T1#.20* and on with T1816"C, _
When a failure of overrangs of proba 1 occurs, the displey showa "PE1" and the cooler run Isn't controlied
pocording to setpoint but determined hr ¢de which represents the cooler duty cycls, Le. (on time)/(10 minuta
cycle}, For ex.: 04= 4 min. on {ime, 6 min, off time, :

The od¢ value has fo be set taking Into consideretion the normal cooler duty oycle. This function allows to
svold damage to the goods when the sctual temp, cant be measured aa a result of probe fallure,

4, HEATING THERMOBTAT FUNCTION
ACT 12 allows keeping the pressrvalion temperature within a programmable hunting band. In other words, in

addition 1o the coaling funcllon describad in Par.d, It's possibls to enable a heating function that, In the evant
the! temperature T1 drops lowsr than & given value, sutomatically switches on the output controlling the

o _ _
heatar | by pressing [ALT]+{THERM] for 4 seconds. They are: f 9 SEP V) UU».'

Actess [0 heating paramater sef I$ obtained
HEn  enable (01), Inhibll (00) heeting
Hdb  hegling dead band (-1.. ~20%
Hhy  healing hyateresis (-1.. -10% _
The parameter [s chosen through [UP] or [DOWN}. The current value 8 diapleysd by pressing [THERM.), to

change It press [THERM,] +{UP] or [DOWN], ,
Exli from the altemative set oceurs automatically after 10 sec, since the last prapsure on the keys,

\f snabled (HEn=D1), the heating thermostat staris 10 work when temperature T4 falls below (he threshold

glvan by cooling setpoint + Hdb differential, _
Ex.: solpoint=+8°C; Htbm-3'K; Hhyw.2'K, Hegter (8 off for T1>=+3'C and on for T1<m+1°C,

Batwaen the heater off swilching and the next start, 8 minimum 30 66¢. pause slapses. The outpul status is
signatied by a blinking dot. - _ -

The heating ls excluded in case of probe 1 faiiure (FF1).

§. DERROST START : .
The momant when defrost must be started can bs chosen according to: '
6.1 REGUL, TERVAL: this counting system, which In celecied with dePwoon, provides constant lime
batwaen dofrosts, detarmined by drE,
5.2 ERQST ACCUMULATION: In thls case, doPwAce, the builtin timer counts only when a frost growth
ocondilion ocaurs { 1.8, fin temperature lower than 0°C and below tha dew polnt) until reaching the dri
: - time, This optimlgation system is parficularly effective whan (he avaporater works ot around 0°C; the
. dufrost frequancy I8 functlon to the thermal load and the climatic condition (extemal alr temp. and
~ humldity). If setpoint s much tower than 0°C, the frequency malnly depends cn the cooler on fimes, Ex, if
_ the cooler eyale Is 5 min, run and 8 min, stop and drE=O4h, defrost will take place every 8h approx.
5.3 REMOTE RT: it slows to slart @ defrost remotisly regardlass of the time elapaed. This function permlts
to carry out defrosts not homogeneausly spread In time or according (0 & glven program, The activation of
© the remote start ANTICIPATES a defrost of which start v however determined by drE, In other words,
when drE=12, if within 12 hours since: the lust defrost the conlroller does not recalve the start signal,
- dafrost will howaver take placa: This function overlap avolds that a fault in the remote control or in the
. conneclion excludes any defrost, : :
6.4 ST Its possible to manually start or abort defroat by pushing [DEFR.J+{MAN.),
Warning! Tha timers uged for the functions described in Par.5.1 and 8.2, are cleared when the heater sutput ts
on, The timer counts are only re-elared after the oulput has been swliched off,

8. DEFROBT PUNGTION
Regardisss of the defrost starl cause, the parameters which control it are: dL! determines the evaporator

femp, which terminates the heating phase; ¢to, If grester then 0, provides & ime-out for the heating phase, If

eat al 0, (ha evaporator healing only ends when tampecatura dLi s reachsd (fime-out is excluded) or when the

remols contact is opaned, o o '

After the heating phase, the dripping time drf, by delaying the coolsr re-starnt, allows 8 homogensous heat

spresd all over the evaporator and the drain of the drops of waler, o g

During defrost the display s controlled ecoording to the parameter dI8, If 00 the lemparature continues to be

dlaplayed. If di8= .01, then ihe display showa "dEF" sinca defrosl start as long ee the temperaturs T4 la higher

than setpoint+hyst, By pro%rummlng a valug batween 1 and 30 min., after the defront "dEF" I8 still displayed

untll the time programmed has slapsed unless the above condlition is reachad before, -

The ice melting mathed, determines the activation of the outpuls and la chosan among the:following:

6.1 AIR.BLOWING: dtywFAn, this method I8 applicable where the sstpoint I higher than 0°C and no heating -
aloment Is used, In thie case tha evaporator fans are kept on, cooler and defrost outputs are off,

. SCIRIC HEATER: diywELE, when defrost slarls, the caaler 1s switched off and the defrost output on,

6.3 HOT GAS: dty=GAS, this method usea the hot gas coming out of the compressor lo heat the evaporator
{herefore. defrost and coolar outpide are on, _ _

After & power fallure the dafrost fimer re-starta tha ¢ounting from the polnt whera It was Interrupted, with £30

min. approkimation, Neverthsless, the stert Is delayed by an amount of time which is determined by the cr3

value expressed In minutes, Thia functlon Is used in thoss applications where it'a nscesssty to avold

simultanoous defrost start of several plants, -
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For ex, ¢r8=02; if a powar fullure nocurs afler 04h61 of timer counting and returns after & min., the timer I
refoaded with 04h28, :
The defrost LED Is Jit when the corresponding output Is On; It bliinks during defrost through "air biowing" and

dripping Ume, . _
When probe 2 Ia faulty, any new defrost I8 nhibited,

7. FAN GONTROL _
regulations within the refrigerator, it's important fo suitably control

To obtaln the best temperature and humidity
the farie during the cooling/heating process. With parameler Fot the fane can bo controlled In thres different
ways, With -01, the fans work conlinuously; if 00 the fane are slopped simullaneously with the cooler/heater,

By setling a value betwesn 1 and 10 min., efier the coolerhaater stops, the fang continue 1o run for the

programmad amount of minutes, The fans are switched on elmultaneously with the cooler/eater,

During and immediately after defrost, the fane are controlled by the paramaiers Fid and Fr8,

7.1 EAN STOP: Fldw00, &t tha start and all through defrost the fans are oft: they are switched on again, afier
compreseor re-start, when the evaporalor reaches the Fi lamperature,

72 F - i : Fldw01; in fhis cass the fans are active as long ae the evaporalor has &

temperalure lowsr then Frg, o
7.3 CONTIN  VENTILATION: Fidw02; all thraugh defroat (he fans are on (even with diy=ELE or GA8).

8, ALARM FUNGTION AND PROBE FAILURE
A check on the correct refrigeration plant function csn be performed by moniloring tempsrature 71, T2 or T3,

selao;‘al]:(l‘o vla Aln paramster, Al.o and Ah! detsrmine, respectively, the lower and higher temperature alarm
threghold,

AdL allows the control of the alarm funclion: with -01 the temperature alarm is excluded, while, If this
puramaler is 00, the alarm I8 on Immediately when the condltion la detected. It Ad Is programmed between
01 and 120 min. the tamparalure must constantly remaln over the alarm threshold for the chosen time, befors
the signalling takes placs, _

When the alarm fs enterad, "ALM" blinks on the display and the buzzer is ewitched on, The signallings remain,
aven when the alarm condition le over, untl the alarm Is "acknowledged® by pressing any key. Now, if (he
temperature 18 within the alarm limits, any alerm indication disappeare. Otherwise the current {femperature Is
displayed altemating with “ALM" end, for 1 min, every 30, the buzzer beeps; all this happens &s long as the

alarm congition parsiste, _ _
A & resull of probe fallure or overranga, the display shows *PF1" or "PF2", the alarm output 8 switched on

Immedietely, regardiess of the aet deley. Also In this case the condition must be acknowledged by pressing

aﬂy'key: .
Dutlng defrowt and dripping, the high alarm monitering is Inhibited,

9, THERMAL MASS SIMULATION
“This function has ths purposa to almulale the behaviour of a thermat mass inside the refrigsrator, |t alfowa to

hida rapld fuctuations of the displaysd temperature, resulling for example from dooer opening or deftost, bt
ales to reducs hunting dus to temperature control.

By setting & value for SIM parameter batween 01 and 200 you define the mass to- simulate; if set 1o 00 the

display shows the Instantansous tempsrature T3=(1+083, The greater the programmed value, the grester the -

resLiting slow down will be {ex. 100 approx, simulates & 0.5 | bottle of waler).

10, PROBE K& CALISRATION _
Should It be nacessary 1o recallbrate the unit, for instance in canssquance of probe replacement, then act In

the following way; get an accurate referenca thetmometer of calibrator; 8 ot ihe, ofx of thi
es:|le « swltch off then on the unlt, During the self check (5 880, from power-up), press

[DEFRJHTHERM)*[DOWN], When the re-calibratlah function Is active choose the deslred calibration section
by meana of {UP] or [DOWN]: 0A1 and 0A2 aliow 0°C calibration, 1.8, a constant offeet acrose the whols range
of the respectiva probe, 8A1 and 8A2 allow high temperature calibration to rectify & span error, After gelecting
the desired parameter, prass [THERM.J+[UP] or [DOWN] to match the read-out value with the one of the

tefarance Instrument {make sura the lamparature {s stable).
Exlt from the recallbrafion cccurs after 10 sac, of no key aclivation. Therefore, to aveid exit, keep [THERM.]

prossed a8 long a8 you need,
41, seTUR -

ACT 12 configuration la achleved by progremming the control parameters, access {o It Is obtained by pressing
[DOWNJ+[THERM,J+[UP] for 4 sec, Soroll through the parameters by pressing [UP] or [DOWN] undl you select
the deslred parameter, Check Ha valus by means of [THERM.] and change It via [THERM.J+{UF) or [DOWN),
Exit from the SETUP ocours after 10 sec, of no key actlvation, To help yoursalves during programming, refer

to the tabls annexed, '

12, AUXILIARY FURCTIONS g _
ACT 12 can be fitted with RS485 serial part, in order lo take part as & peripheral In & dala communication

network managed by a masier PC suparvisor, Tha dala basg puis alf measurement and control data on lihe as
woll es the output status, Adr fs the unlt Identification number within the network.
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Theough serlal communication it's also posalble to changs all control parameters (setpoint and selup), start
defrost cycle, put the controlier In stand-by or inhiblt the Instrument keyboard In order to avold unautharised
access 10 the programming function, _

The eland-by, emphasised by permanent *~-", turns off all the outputa, but temperature measursment and
aatlal cammunication are however adtive,

ACT 12 can be also pul In or exit from stand-by menuslly, by preselng [DEFR)*[UP}+(DOWN) during self.

check following the power-up,

7 9
%
$R ‘,%

JECHNICAL DATA

DIMENBIONE (uerrmcmemrsssnnssmnssne o 3SXTIXT7 MM
opara“ng temPO uunllI""H”Ol‘!‘l'l"""l"ll""“'.1O.C !'1*50'0
Rangﬂ tuoﬂlﬂullnnluu"unlll!IHHINOIHI"IIH'Nllﬂ‘i.sot Oll+15°,
Rﬂﬂoluuon ti|nuhln_uunNollIlll"llllllln“lll"IINI"‘ll“"l'_ﬂmnu°1.
sanaor type "lu”iu.luiuu-‘t""c.nlllnlﬂlt"M!ﬂni!lnllltl PT‘C 1000
Reley f&ﬂnﬂ e L R I S P Y TR S Y IT YT Y fef. to datﬂ Dnunu
Probe connectionn ... GONNGCorsAsrminal btnc_kg
Relays 818 SUPPIY voivvini e, SCIOW torminal 2mm

Power Buppfy L T Ll L N T YL TP YT I] 12 Vaddc; 3VA
Froni pfo‘aaﬁon "f“!'HNNil(ll"vl‘ﬂllnIMIH!IInnliutiblunl"nIP“

WARRANTY _ .

LAE electranle Srl warren! that thelr products are fres of any defacts in workmanship and matsrigls for a
perlod of 1 (one) year from date of production shown an the enclosure, LAE electronic Sri shall only repalr or
replace thoke products of which defacts are dus to LAE gloctronic Srl and recognised by thelr techniclans,
LAE slectronlo Srl are not llable for damages resulting from malfunctions of the produsts, _

Defocta dus to exceptional operating condlitions, misapplication and/or tarripering witl vold the warranty,

Al transport chargss for retumning the product 1o the manufacturer, after prior authorisation by LAE elsctronly
8rl and for the retuin o the purchaser are alwaya for the Recount of the purchaser,
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Fer, | Mnemonic and deseription Minimum and | Factory setting Current valun
N : ~ Maximum limi¢ '
1 8PL B0, -30%
cooler minimum set o +150°
2 §Ph SPL .. +20°
N -codler maximum o6t o H180°
3 - hy8 ' 01 +02°
cooler hysterssia o +20°
4 Y ' 00 .., G0 min,
cooler min, off Ume . 10 yain,
5 oon 00 .., 00 min,
coolar min, on tlme w10 min,
8 cde ' 00 .. 05(0)%
covler duty cycle v 10(0}%
7 ) 00 ... 00 sec,
_ coolet re-gtant « 120 860,
8 drE _ 0t.., 08 houts
~ defrost repstition time . 99 hours _
defrost [imlt tamperature w ¥10° _
10 | dte 00 . 30mn.
defrost time out . 120 min.
1 drp 00.. 03 'min
__ dripping time w10 min, )
12 dla ) . "01 [y 0 e 10 mlni
display in defrost e 30 min, :
13 dty ' FAn; XLE: GAS ELE (ctrical)
_ defrosl typs :
14 1 ~ doP Con; Ace ~ eon{linuous)
o delrost optimisation o
15 T Fet 01, 00 01 min,
' _ evaporator fan control « 10 min,
16 . Fm . . '50 ey . '10. .
fan re-start after defros! . #1504 ‘ :
7T Fid T | 00=off 01=Tes<Fr5; 00
vantllation in.dafrost - 02=always on
) 15 . AL” V '50 4y *32.
- low alarm thraghold w160 _
| highalarmhreshold w H150*
20 AdL _ 07,00 10 min,
temparature alarmdelay | .. 120 min. s
2 Al o 01,02, 03 01
_ slarm Input selection B _
22 031 . "20 LT o 00'
- tharmostat probe offeet e 4200
23 ' 652 - -20 .. 0ot
evaporator probe offeet v +20° _
24 o . 083 o ‘20 iry 00‘
 displayed probs offsst e 20
P BiM 00.., 00
’ thermal mass simulation - 200
28 | CAde 000.., o
peripheral number .. 255

8000 o
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