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CITITI ACEST DOCUMENT INAINTE DE A
INSTALA ECHIPAMENTUL DE INCALZIRE

Avertizare

Instalarea, reglarea, modificarea, repararea sau intretinerea efectuate incorect
poate duce la pagube materiale sau vatamari. Toate lucrarile trebuie efectuate
de profesionisti certificati si calificati. Daca dispozitivul nu este instalat conform
instructiunilor, garantia va fi anulata. Acest aparat nu este destinat utilizarii de
catre persoane (inclusiv copii) cu capacitati fizice, senzoriale sau mentale reduse
sau cu lipsa de experienta si cunostinte, cu exceptia cazuluiin care acestea au fost
supravegheate sau instruite cu privire la utilizarea aparatului de catre o persoana
responsabila pentru siguranta lor.Copiii trebuie supravegheati pentru a ne asigura
Ca Nu se joaca cu aparatul.

1 General

1.1  Aplicabilitate

Aparatul de tip MISTRAL MDX 56 este potrivit exclusiv pentru admisia libera si directa a
aerului care urmeaza sa fie incalzit si pentru suflarea libera a aerului incalzit in incapere.
Daca urmeaza sa fie incalzite zone in care sunt prezenti vapori corozivi (in special
hidrocarburi clorurate), care fie sunt produsi direct in zong, fie care pot fi aspirati din
exterior de catre incalzitor printr-o conducta sau o conexiune deschisa, aerotermele de
perete nu pot fi utilizate din cauza riscului de coroziune a schimbatorului de caldura.

Pot fi modificate

Producatorul se straduieste in mod continuu sa imbunatateasca produsele si isi
rezerva dreptul de a face modificari ale specificatiilor fara notificare. Se considera ca
detaliile tehnice sunt corecte, dar nu formeaza baza unui contract sau garantie. Toate
comenzile sunt acceptate in conditiile standard ale termenilor si conditiilor noastre
generale de vanzare si livrare (disponibile la cerere). Informatiile din acest document
pot fi modificate fara notificare. Cea mai recenta versiune a acestui manual este
intotdeauna disponibila la www.markclimate.ro/descarcari/

1.2 Avertismente generale

Instalarea, reglarea, modificarea, intretinerea sau repararea incorecta a MISTRAL MDX
poate duce la daune materiale, mediului si/sau raniri. Prin urmare, solicitati instalarea,
reglarea sau transformarea aparatului de catre un instalator certificat si calificat, tinand
cont de reglementarile nationale si internationale. Instalarea, reglarea, modificarea,
intretinerea sau repararea incorecta vor conduce la anularea garantiei.




2 Specificatii tehnice

2.1 Specificatii tehnice

Power
Capacitatea nominala 2 kw 63,0
Puterea absorbita 2 kW 19,21
Capacitatea nominala 3 kw 51,6
Puterea absorbita * kW 22,83
SCOP 4,31
Capacitatea nominald’ kw 56
Puterea absorbita’ kW 322
SEER’ 6,45
Date electrice
Alimentare electrica Ph/V/Hz 3/380-415/50
Curent consumat nominala A 350
Curent maxim A 459
Valoarea de asigurare A 50
Caracteristicile agentului frigorific
Agentului frigorific R410A
Continut de agent frigorific“ kg 17°
DC Inverter compressor no./type 2/ Scroll DC Inverter
Racorduri la tubulatura Liquid inch 5/8"

Gas Zd mm 28
Unitati interioare si exterioare la distanta min m 2

max m 170
Diferenta maxima de inaltime m 90
Specificatiile unitatii exterioare
Dimensiuni (LxHxD) mm 1340x1635x825
Greutate netd kg 344
Nivelul presiunii acustice (5 m) max dB(A) 52
Debit de aer max m3/h 17000
Limite de operare (temperatura exterioara) Racire °C -5~ +48

Incalzire °C 23~ +24

' Temperatura interioare 27°C DB, 19°C WB; temperatura exterioara 35°C DB; lungime echivalenta a conductei de agent frigorific 7,5 m cu dife-
renta de nivel zero.

2 Temperatura interioare 20°C DB, 19°C WB; temperatura exterioara 7°C DB, 6°C WB; lungime echivalenta a conductei de agent frigorific 7.5 m cu
diferenta de nivel zero.

5 Temperatura interioare 16°C DB, 19°C WB; temperatura exterioara -19,8°C DB, -20°C WB; lungime echivalenta a conductei de agent frigorific 7,5
m cu diferenta de nivel zero.

4 Excl. reumplere a liniei de lichid

° Reumpleti 5,2 kg la locatie, excluzand linia de reumplere cu lichid.
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measure system pressure
and charge additional
refrigerant in maintenance
process)

Liquid pipe connection port

Gas pipe connection port




2.2 Capacitate de incalzire

Temperatura Temperatura aerului din interior. °C DB
aerului exterior. <16 18 20 Py 2 2%
TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB | °CWB kW kW kW kW kW kW kW kW kW kW kW kW
-25 -25.4 49.31 22.83 49.11 23.06 48.91 2319 48.91 23.45 48.91 23.59 48.71 23.89
-19.8 -20 51.60 22.83 51.40 23.08 51.20 23.34 51.20 23.47 51.20 23.61 51.00 23.73
-18.8 -19 52.40 22.89 52.20 2314 52.00 23.39 52.00 23.50 52.00 23.64 51.80 23.54
-16.7 -17 53.20 22.92 53.00 2317 53.00 23.42 52.80 23.56 52.80 23.70 52.60 23.42
-13.7 -15 54.00 22.97 53.80 23.20 53.80 23.47 53.60 23.59 53.60 23.73 53.40 2314
-11.8 -13 54.80 23.00 54.60 23.25 54.60 23.50 54.40 23.64 54.40 23.75 53.40 22.88
-9.8 -1 55.20 23.03 55.20 23.28 55.00 23.53 55.00 23.64 54.80 2378 53.40 22.85
-9.5 -10 55.60 23.06 55.40 23.28 55.40 23.59 55.20 23.67 55.20 23.81 53.40 22.66
-8.5 -9.1 56.20 23.08 56.20 23.31 56.00 23.66 55.80 23.70 55.80 23.84 53.40 22.31
-7 -7.6 60.60 2311 60.40 23.32 60.40 2414 60.20 24.56 58.20 23.36 53.40 22.23
-5 -5.6 61.40 2314 6120 23.33 61.20 2358 60.60 23.87 58.20 22.67 53.40 21.61
-3 -3.7 62.60 2317 62.40 23.34 62.40 22.81 60.60 22.49 58.20 21.95 53.40 20.90
0 -0.7 64.20 23.20 67.80 23.36 63.00 2217 60.60 21.47 58.20 20.87 53.40 19.98
3 22 68.40 22.73 67.80 2278 63.00 21.54 60.60 20.42 58.20 19.63 53.40 19.00
5 4.1 72.60 22.37 67.80 21.66 63.00 20.52 60.60 19.50 58.20 18.83 53.40 18.16
7 6 72.60 22.09 67.80 20.55 63.00 19.21 60.60 18.46 58.20 18.07 53.40 17.36
9 79 72.60 20.83 67.80 19.46 63.00 18.68 60.60 18.01 58.20 17.53 53.40 16.80
1 9.8 72.60 19.49 67.80 18.27 63.00 18.06 60.60 17.28 58.20 16.89 53.40 16.10
13 1.8 72.60 18.27 67.80 17.81 63.00 17.36 60.60 16.67 58.20 16.29 53.40 15.55
15 13.7 72.60 17.38 67.80 17.06 63.00 16.72 60.60 16.08 58.20 15.71 53.40 1494
Factorul de corectie pentru acumularea de inghet
Temperatura schimbatorului de caldura (C / RH 85%) -7 -5 -2 0 2 5 7
Factorul de corectie pentru acumularea de inghet 0.94 0.93 0.89 0.84 0.83 0.91 1.00
2.3 Capacitati de racire
Tempera- Temperatura aerului din interior. (°C DB/WB)
te‘;(:z :gr’“('o'-é' DB:20.8; WB14 | DB233;WB16 | DB:258; WB18 DB:27; WB:19 DB:28.2; WB20 | DB:30.7, WB22 | DB:32; WB24
DB). TC PI TC Pl TC PI TC Pl TC PI TC Pl TC Pl
kw kw kw kw kw kw kw kw kw kw kw kw kw kw
-5 378 10.75 45.00 12.94 52.4 15.40 56.0 16.50 59.6 17.90 67.0 20.40 70.8 21.29
-2 37.8 10.88 45.00 1311 52.4 15.57 56.0 16.80 59.6 18.14 67.0 20.64 70.8 21.42
0 37.8 10.99 45.00 13.24 52.4 15.74 56.0 17.01 59.6 18.31 67.0 20.98 70.8 21.66
2 37.8 11.20 45.00 13.43 52.4 15.91 56.0 17.23 59.6 18.51 67.0 21.29 70.8 22.01
4 37.8 11.29 45.00 13.55 52.4 16.15 56.0 17.49 59.6 18.75 67.0 21.49 70.8 2224
6 37.8 1n.45 45.00 13.83 52.4 16.36 56.0 17.80 59.6 19.03 67.0 21.80 70.8 22.59
8 37.8 11.67 45.00 14.03 52.4 16.66 56.0 18.00 59.6 19.34 67.0 2214 70.8 2296
10 37.8 11.81 45.00 14.30 52.4 16.93 56.0 18.31 59.6 19.70 67.0 22.51 70.8 23.29
12 37.8 11.99 45.00 14.58 52.4 17.25 56.0 18.63 59.6 20.06 67.0 2292 69.8 23.47
14 37.8 12.22 45.00 14.85 52.4 17.57 56.0 19.00 59.6 20.43 67.0 23.38 69.0 23.76
16 37.8 12.45 45.00 1513 52.4 17.94 56.0 19.37 59.6 20.85 66.6 23.66 68.0 24.03
18 37.8 12.68 45.00 15.40 52.4 18.26 56.0 19.74 59.6 21.26 65.8 24.45 67.2 24.63
20 378 12.92 45.00 15.73 52.4 18.82 56.0 20.75 59.6 22.79 64.8 25.60 66.2 25.83
21 37.8 13.05 45.00 15.87 52.4 19.51 56.0 21.49 59.6 23.57 64.4 26.20 65.8 26.43
23 37.8 13.37 45.00 16.93 52.4 20.89 56.0 23.02 59.6 25.27 63.6 27.40 64.8 2763
25 37.8 14.25 45.00 18.08 52.4 22.37 56.0 24.67 59.6 27.07 62.6 28.60 64.0 28.83
27 37.8 15.22 45.00 19.28 52.4 23.89 56.0 26.38 59.6 28.97 61.6 29.79 63.0 30.07
29 37.8 16.19 45.00 20.57 52.4 25.51 56.0 28.18 59.4 30.76 60.8 31.04 62.2 31.27
31 37.8 17.25 45.00 21.95 52.4 27.21 56.0 30.07 58.6 31.96 59.8 32.24 61.2 3252
33 37.8 18.31 45.00 23.38 52.4 29.01 56.0 3210 57.6 3316 59.0 33.44 60.4 33.76
35 37.8 19.46 45.00 24.86 52.4 30.95 56.0 34.22 56.6 34.36 58.0 34.68 59.4 34.96
37 37.8 20.71 45.00 26.47 52.4 32.98 55.0 35.42 55.8 35.61 572 35.92 58.4 36.21
39 37.8 22.00 45.00 2813 52.4 35.10 54.2 36.62 54.8 36.81 56.2 3713 576 37.50
41 37.8 23.03 45.00 2916 52.4 36.38 53.4 36.88 54.4 37.37 55.2 38.00 56.8 38.27
43 37.8 24.05 45.00 30.19 52.4 37.06 52.5 37.31 54.0 37.73 55.6 38.25 55.8 38.70
45 37.8 25.42 45.00 31.56 52.4 37.69 51.4 37.82 53.7 38.42 551 38.84 54.6 39.21
48 37.8 26.54 45.00 32.66 52.4 3775 49.3 38.25 53.6 39.10 517 39.24 53.4 39.58

CR: Raportul de combinare
TC: Capacitate totala (kW)
Pl: Consumul de energie (compresor + ventilator unitatea exterioara (kW)
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3 Amplasarea si instalarea unitatii

3.1 Receptie si despachetare

» Dupa livrare, verificati daca au aparut daune in timpul transportului. Daca exista
vreo deteriorare a unitatilor, va rugam sa raportati acest lucru in scris la office@
markromania.ro

» Va rugam sa verificati daca modelul, specificatiile si numarul de unitati livrate se
potrivesc cu comanda.

» Verificati daca toate accesoriile comandate sunt incluse. Pastrati manualul tehnic
pentru referinte viitoare.

3.1.1 Hoisting

» Do not remove any packaging before hoisting. If units are not packaged or if the
packaging is damaged, use suitable boards or packing material to protect the units.

» Hoist one unit at a time, using two ropes to ensure stability.

» Keep units upright during hoisting, ensuring that the angle to the vertical does not
exceed 30°.

3.2 Manipulare

3.2.1 Consideratiide amplasare

La instalarea unitatilor exterioare, trebuie luate in considerare urmatoarele:

» Aparatele de aer conditionat nu trebuie expuse la radiatii directe de la o sursa de
caldura cu temperatura ridicata.

» Aparatele de aer conditionat nu trebuie instalate in locuriin care praful sau murdaria
ar putea afecta schimbatoarele de caldura.

» Aparatele de aer conditionat nu trebuie instalate in locuri in care poate aparea
expunerea la ulei sau la gaze corozive sau daunatoare, cum ar fi gazele acide sau
alcaline.

» Aparatele de aer conditionat nu trebuie instalate in locatii in care poate aparea
expunerea la salinitate doar daca a fost adaugata optiunea de personalizare a
tratamentului anticoroziv pentru zonele cu salinitate ridicata si sunt luate masurile
de precautie descrise in Capitolul 11 ,Instalarea in zone cu salinitate ridicata”.

» Unitatile exterioare trebuie instalate in locatii bine drenate si bine ventilate, cat mai
aproape posibil de unitatile interioare.

3.2.2 Spatiere

Unitatile exterioare trebuie pozitionate astfel incat sa poata trece suficient aer prin
fiecare unitate. Un flux suficient de aer peste schimbatoarele de caldura este esential
pentru functionarea corecta a unitatilor exterioare. Figurile 3.1 pana la 3.3 arata cerintele
de distanta in trei scenarii diferite.

Daca circumstantele particulare ale unei instalatii impun ca o unitate sa fie plasata mai
aproape de un perete decat este specificat in figurile 3.1 pana la 3.3, trebuie instalata o
conducta de evacuare. In functie de inaltimea peretilor adiacentiin raport cu inaltimea
unitatilor, pot fi necesare conducte. Consultati Capitolul 4 ,Conductele si ecranarea
unitatii exterioare”.




Figura 3.1 Instalare cu o singura Figura 3.2 Instalare pe un singur rand (unitate: mm)
unitate (unitate de masura: mm)
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Figura 3.3 Instalare pe mai multe randuri (unitate: mm)
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3.2.3 Structuri de baza
La proiectarea structurii de baza a unitatii exterioare, trebuie luate in considerare
urmatoarele puncte:

»

»

»

»

»

»

O baza solida previne vibratiile si zgomotul excesiv. Suportul de sustinere al unitatii
exterioare trebuie sa fie construit pe fundatii solide sau structuri suficient de
puternice pentru a sustine greutatea unitatii.

Soclurile trebuie sa aiba o naltime de cel putin 200 mm pentru a oferi acces
suficient pentru instalarea conductelor.

Atat bazele din otel, cat si cele din beton pot fi potrivite.

Un proiect tipic de fundatie din beton este prezentat in Figura 3.4. O specificatie
tipica de beton este 1 parte ciment, 2 parti nisip si 3 parti piatra zdrobita cu bare de
armare din otel de @10 mm. Marginile fundatiei trebuie sa fie tesite.

Pentru a va asigura ca toate punctele de contact sunt la fel de sigure, bazele trebuie
sa fie complet nivelate. Distanta intre suruburi trebuie sa fie conform Figurii 3.5 si
a tabelul de corespondenta.

Trebuie prevazuta un jgheab de scurgere pentru a evacua condensul care se poate
forma pe schimbatoarele de caldura atunci cand unitatile functioneaza in modul
de incalzire. In special in locurile in care clima este de asa naturd incat condensul
poate sa inghete, condensul asigurat prin drenaj, trebuie sa fie departe de drumuri
ori poteci.



Figura 3.4 Proiectarea structurii de baza tipice din beton a unitatii exterioare (u.m: mm)
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3.3 Unitdtile interioare

Pentru instalarea unitatilor interioare, consultati manualul tehnic al unitatii interioare
Mistral MDX.
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4 Conductele si ecranarea unitatii exterioare
4.1 Cerinte pentru conducte

In functie de inaltimea peretilor adiacenti in raport cu inaltimea unitatilor, pot
fi necesare conducte pentru a asigura o evacuare adecvatd a aerului. In situatia
prezentata in Figura 4.1, sectiunea verticala a conductei ar trebui sa fie de cel putin
H-h inaltime.

Figura 4.1 Partea superioara a unitatii sub partea superioara a peretelui adiacent
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U
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I
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4.2 Conditii de proiectare

La proiectarea conductei de aer a unitatii exterioare, trebuie luate in considerare

urmatoarele:

» Fiecare canal nu poate contine mai mult de o curba.

» |zolarea vibratiilor trebuie adaugata la conexiunea dintre unitate si conducta de aer
pentru a preveni vibratiile/zgomotul.

» Instalarea jaluzelelor este obligatorie din motive de siguranta. Acestea trebuie
instalate la un unghi de cel mult 15° fata de orizontala pentru a minimiza influenta
asupra fluxului de aer.

4.3 Conducte de aer

4.3.1 Optiunea A - Conducta transversalda

Figura 4.2 Partea superioara a unitatii sub partea superioara a peretelui adiacent
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ol E / \ A \
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‘ 90 31_ 630
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j Grila de evacuare a aerului
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Dimensiunile conductei de aer Presiune statica externa

Dimensiunile (mm) ESP (Pa) | Observatii

A A > 300 0 Setarile din fabrica

B B > 250 0-20 |Scoateti plasa de otel si conectati la
C C <3000 conducta de aer <3m lungime

D 630 < D <660 > 20 Optiune personalizata

E E=A+630

%, @ <15°

4.3.2 Optiunea B- Conductad longitudinala

Figura 4.3 Partea superioara a unitatii sub partea superioara a peretelui adiacent
630 Sustinere
N ol C Raza F
) A 12 x ST3.9
Suruburi autofiletante
[a]
— — A Indepartati mai
/ Raza intai plasa de otel
.
BT 1290
)
Grila de evacuare a aerului
A s
Dimensiunile conductei de aer Presiune statica externa
Dimensiunile (mm) ESP (Pa) | Observatii
A A > 300 0 Setarile din fabrica
B B > 250 0-20 |Scoateti plasa de otel si conectati la
C C <3000 conducta de aer <3m lungime
D D >1290 > 20 Customization option
E E=A+1290
) @ <15°

n



4.4 Performanta ventilatorului
Presiunea statica externa implicita a iesirilor de aer ale unitatilor exterioare este zero.
Cand plasa de otel este indepartata, presiunea statica externa este de 20 Pa.

» Asigurati-va ca atiindepartat plasa de otel din unitate inainte de a instala conductele
unitatii exterioare, altfel fluxul de aer va fi afectat negativ.

Figura 4.4 Performanta ventilatorului unitatilor exterioare
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4.5 Protectie impotriva zdpezii
In zonele cu zapada abundenta, protectiile de zapada trebuie instalate pe orificiile de
intrare si de evacuare a aerului pentru a preveni patrunderea zapezii in unitati. In plus,

inaltimea structurilor de baza trebuie marita pentru a pozitiona unitatile mai departe
de sol.

Figura 4.5 Unitate exterioara cu protectie de zapada
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de zapada lesire de aer pentru protectia de zdpada
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e

Priza de aer pentru protectia de zapada

5 Proiectarea conductelor de agent frigorific

5.1 Conditii de proiectare
La proiectarea conductelor de agent frigorific, trebuie luate in considerare urmatoarele
puncte:

» Cantitatea de lipire necesara trebuie mentinuta la minimum.

5.2 Specificatiile materialului

Pot fi utilizate numai tevi de cupru certificate fara sudura, cu o rezistenta minima la
presiune de 45 bar.
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5.3 Lungimile admise ale conductelor si diferentele de nivel

Cerintele privind lungimea conductei si diferentele de nivel care se aplica sunt
rezumate in tabelul de mai sus si descrise complet mai jos:

Cot retur ulei

Daca unitatea interioara este situata deasupra
unitatii exterioare si diferenta de inaltime este mai
mare de 20 m, se recomanda instalarea unui cot de
retur ulei la fiecare 10 m.

Cot retur ulei:
* Se poate face numai la conducta de gaz.

Nu luati in calcul numarul de coturi
permise intr-o teava.

+ Trebuie sa aiba dimensiunile de mai jos.

300
sau mai mult
4 x J 300
sau mai mult
[ ] L 1 —]

531 Cerinte privind lungimea admisd a conductelor de agent frigorific si diferenta
de nivel pentru conectarea la o unitate interioard

Caderea maxima a inaltimii (m)

i H i ¢ 3 Lungimea Numarul de
Unltate.a exterioara Unltateg e).(t(varloarAa conductei de agent .
este mai mare decat | este mai mica decat frigorific (m) coturi
unitatea interioara unitatea interioara
90 90 Min. 2 Max. 170 <10

5.4 Precautii pentru scurgerile de agent frigorific

Agentul frigorific R410A este neinflamabil Tn aer la temperaturi de pana la 100°C la
presiunea atmosferica si este in general considerat o substanta sigura pentru utilizarea
in sistemele de aer conditionat. Cu toate acestea, trebuie luate masuri de precautie
pentru a evita pericolul in cazul putin probabil in care apare o scurgere majora de agent
frigorific. Masurile de precautie trebuie luate in conformitate cu toate legile aplicabile.
Acolo unde nu exista legislatie aplicabila, urmatoarele pot fi folosite ca indrumari:

» Incaperile cu aer conditionat trebuie sa fie de asemenea dimensiuni incat, daca tot
agentul frigorific din sistem se scurge, concentratia agentului frigorific din incapere
sa Nnu atinga un nivel periculos pentru sanatate.

» Se poate utiliza o concentratie critica (la care R410A devine periculos pentru
sanatatea umana) de 0,3 kg/m3.

» Concentratia potentiala de agent frigorific intr-o incapere dupa o scurgere poate
fi calculata dupa cum urmeaza:

- Calculati cantitatea totala de agent frigorific din sistem (“A”) ca sarcina
nominala (incarcarea din sistem atunci cand este livrata din fabrica) plus
incarcarea suplimentara adaugata conform Sectiunii 9.1 “Calculul incarcaturii
suplimentare cu agent frigorific”.
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- Calculati volumul total (,B") al celei mai mici incaperi in care agentul frigorific
s-ar putea scurge.
- Calculati concentratia potentiala a agentului frigorific ca A impartit la B.
- Daca A/B nu este mai mic de 0,3 kg/m3, trebuie luate contramasuri precum
instalarea de ventilatoare mecanice (fie ventilatie regulata, fie controlata de
detectoare de scurgeri de agent frigorific).

» Deoarece R410A este mai greu decat aerul, trebuie acordata o atentie deosebita
scenariilor de scurgeri in zonele de subsol.

Figura 5.1 Posibil scenariu de scurgere a agentului frigorific
MISTRAL MDX MISTRAL MDX
Unitatea exterioara Unitatii interioare

Figura 5.2 Ventilator mecanic controlat de detector de scurgeri de agent frigorific

il
Aerul exterior |:'\> ————

—>

Crila de
evacuare

Detector de scurgeri conec- /_él

tat la ventilatorul mecanic

—/////// )/
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6 Instalarea conductelor de agent frigorific

6.1 Procedura si principii

6.1.1 Procedura de instalare
Instalarea sistemului de conducte de agent frigorific trebuie efectuata in urmatoarea
ordine:

Izolarea Lipire si Spalarea Test de |zolare Uscarea m

conductelor montarea tevilor etanseitate racorduri in vid

Nota: Tevile trebuie spalate odata ce conexiunile lipite sunt finalizate, cu exceptia
conexiunilor finale la unitatile interioare. Aceasta inseamna ca conductele trebuie
spalate dupa ce unitatea exterioara este conectata, dar inainte ca unitatile interioare
sa fie conectate.

6.1.2 Trei principii pentru conductele de agent frigorific

Motive Measures
Particulele precum oxidul produs » Sigilati tevile in timpul depozitarii'
in timpul lipirii si/sau praful de » Spalarea cu azot in timpul lipirii2
CURAT : : - 5
constructie pot duce la defectarea » Spalarea conductelor
compresorului
Umiditatea poate provoca inghetarea » Spalarea conductelor?
sau oxidarea componentelor interne, » Uscarea in vid#4
USCAT ceea ce poate duce la functionarea
anormala sau deteriorarea
compresorului
Sigiliile necorespunzatoare pot duce » Tehnici de prelucrare a tevilor si
SIGILAT la scurgeri de agent frigorific lipire
» Test de etanseitate la gaz®
Note:

' Aobserva 6.21 “Furnizare, depozitare si etansare tevi”.
A observa 6.5 “Lipirea”.

A observa 6.6 “Spalarea conductelor”.

A observa 6.8 “Uscarea in vid".

A observa 6.3 “Prelucrarea conductelor de cupru”.

A observa 6.7 “Test de etanseitate la gaz”.

N

o N W

6.2 Depozitare tevi de cupru
6.2.1 Furnizare, depozitare si etansare tevi

» Asigurati-va ca tevile nu sunt indoite sau deformate in timpul livrarii sau depozitarii.
» Pe santierele de constructii, depozitati conductele intr-un loc desemnat.
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» Pentru a preveni patrunderea prafului sau a umezelii, conductele trebuie tinute
inchise in timpul depozitarii si pana cand sunt conectate. Daca tevile vor fi folosite
curand, etansati deschiderile cu dopuri sau banda. Daca tevile urmeaza sa fie
depozitate pentru o perioada lunga de timp, incarcati-le cu azot la 0,2 0,2-0,5 MPa
si etansati golurile prin lipire.

» Daca tevile sunt depozitate direct pe sol, exista riscul patrunderii de praf sau apa.
Suporturile din lemn pot fi folosite pentru a nu fi depozitate direct pe sol.

» In timpul instalarii, asigurati-va ca tevile trecute prin perete sunt sigilate pentru a
preveni patrunderea prafului si/sau a fragmentelor de perete.

» Asigurati-va ca tevile instalate in aer liber (mai ales daca sunt instalate vertical) sunt
sigilate pentru a preveni patrunderea ploii.

6.3 Prelucrarea conductelor de cupru

6.3.1 De-oiling

» Uleiul lubrifiant utilizat in unele procese de fabricare a tevilor de cupru poate provoca
depuneriin sistemele de refrigerare R410A, cauzand defectiuni ale sistemului. Prin
urmare, alegeti tevi de cupru fara ulei. Daca se folosesc tevi de cupru obisnuite (care
contin ulei), acestea trebuie curatate Tnainte de instalare.

» ATENTIE! Nu utilizati niciodata tetraclorura de carbon (CCl4) pentru a curata sau
spala conductele, deoarece aceasta poate deteriora grav sistemul.

6.3.2 Tdiereaq tevilor de cupru si indepdrtarea bavurilor

» Utilizati un dispozitiv de taiat tevi in locul clasicului fierastrau . Rotiti tubulatura
uniform si incet, aplicand o forta uniforma pentru a va asigura ca tubulatura nu se
deformeaza in timpul taierii. Utilizarea unui ferastrau sau a unei masini de taiat
pentru tdierea tevilor implica riscul ca aschii de cupru sa ajunga in tevi. Aschii de
cupru sunt greu de indepartat si prezinta un risc serios pentru sistem daca intra in
compresor sau blocheaza supapa de expansiune.

» Dupa taierea cu un dispozitiv de taiat tevi, utilizati un alez/razuitor pentru a indeparta
orice bavuri care s-ar fi putut forma la deschidere, tinand deschiderea tevii in jos
pentru a preveniintrarea aschiilor de cupru in teava.

» Indepartati cu atentie bavurile pentru a evita zgarieturile, care pot preveni formarea
unei etansari bune si pot provoca scurgeri de agent frigorific.

6.3.3 Largirea tevilor de cupru

» Capetele tevilor de cupru pot fi largite astfel incat sa poata fi plasata o lungime
diferita de teava si conexiunea sa poata fi lipita.

» Introduceti capul expansor in teava. Dupa extinderea tevii, rotiti teava de cupru cu
cateva grade pentru a elimina linia dreapta lasata de expandor.

» ATENTIE! Asigurati-va ca sectiunea extinsa a tevii este neteda si uniforma. Indepartati
bavurile care raman dupa taiere.

Figura 6.1 Largirea tevilor de cupru

Brazing
L

5 ——
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6.3.4 Imbinari evazate

Imbinarile evazate trebuie utilizate acolo unde este necesara o conexiune filetata.

» Inainte de a evaza teava 1/2H (jumatate tare), recoaceti capatul tevii care urmeaza
sa fie evazata.

» Nu uitati sa asezati piulita evazata pe conducte inainte de evazare.

» Asigurati-va ca deschiderea evazata nu este crapata, deformata sau zgariata, altfel
nu va forma o etansare buna si pot aparea scurgeri de agent frigorific.

» Diametrul deschiderii evazate trebuie sa se incadreze in intervalele specificate in
tabelul de mai jos. Consultati Figura 6.2.

Teava (mm) Diametru deschidere Figura6.2  Deschidere evazata
evazata (A) (mm) .
D 6.35 8.7 -9.1 & (;
@ 9.53 12.8 -13.2 oy
& <
@127 162-166 >
1
@159 19.3-19.7
@191 236 -24.0 s

» Atunci cand conectati o imbinare evazata, aplicati putin ulei de compresor
pe suprafetele interioare si exterioare ale deschiderii evazate pentru a facilita
conectarea si rotirea piulitei evazate, asigurati o conexiune ferma intre suprafata
de etansare si suprafata lagarului si evitati deformarea tevii.

6.3.5 Indoirea tevilor

Metode de indoire a tevilor

» Indoirea manuald este potrivitd pentru tevi subtiri de cupru (@6, 35 mm - @12, 7
mm).

Indoirea mecanici (folosind un arc de indoit, o masina de indoit manuald sau o masina

de indoit motorizatd) este potrivita pentru o gama larga de diametre (96,35 mm -

@54,0 mm).

ATENTIE!

» Daca utilizati un arc de indoit, asigurati-va ca acesta este curat Tnainte de a-I
introduce in teava.

» Dupa ce indoiti o teava de cupru, verificati daca nu exista riduri sau distorsiuni pe
ambele parti ale tevii.

» Asigurati-va ca unghiurile de indoire nu depasesc 90°, altfel se pot forma riduri pe
interiorul tevii, iar teava se poate indoi sau crapa. Vezi figura 6.3.

» Nu utilizati teava care s-a deformat in timpul procesului de indoire; asigurati-va ca
sectiunea transversald la cot este mai mare de 2/3 din suprafata initiala.
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Figura 6.3 Indoirea tevilor peste 90°

Pot apadrea
riduri

6.4 Suporturi pentru conducte de agent frigorific

Cand aparatul de aer conditionat este in functiune, conductele de agent frigorific
se vor deforma (se micsoreaza, se dilata, se lasa). Pentru a evita deteriorarea tevilor,
distanta dintre umerase sau suporturi trebuie determinata conform criteriilor din
tabelul de mai jos. In general, conductele de gaz si lichid trebuie sa fie suspendate in
paralel, iar distanta dintre punctele de sprijin trebuie aleasa in functie de diametrul
conductei de gaz.

Teava (mm) Intervalul dintre punctele de sprijin (m)
Conducte orizontale Conducte verticale
< @20 1 1.5
@20 - @40 1.5 2
> D40 2 25

Intre tevi si suporturi trebuie instalata izolatie adecvata. Daca se folosesc dibluri sau
blocuri din lemn, utilizati lemn care a suferit un tratament de conservare.

Modificarile directiei fluxului de agent frigorific si ale temperaturii agentului frigorific
au ca rezultat miscarea, dilatarea si contractia conductelor de agent frigorific. Prin
urmare, conductele nu trebuie fixate prea strans, altfel pot aparea concentratii de
tensiuni in conducte, cu potentialul de fisurare.

6.5 Lipirea

In timpul lipirii, trebuie impiedicata formarea oxidului in interiorul tevilor de cuprul.
Prezenta oxidului intr-un sistem de refrigerare afecteaza negativ functionarea
supapelor si compresoarelor, ceea ce poate duce la o eficienta scazuta sau chiar la
defectiunea compresorului. Pentru a preveni oxidarea, in timpul lipirii, azotul trebuie
sa curga prin conductele de agent frigorific.

ATENTIE!

» Nu lasati niciodata oxigenul sa curga prin tevi, deoarece acest lucru favorizeaza
oxidarea si poate duce cu usurinta la o explozie.

» Luati masuri de siguranta adecvate, cum ar fi sa aveti un stingator la indemana
atunci cand efectuati procesul de lipire
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Spalarea cu azot in timpul lipirii

» Utilizati o supapa de reducere a presiunii pentru a curge azotul la o presiune de
0,02-0,03 MPa prin tevile de cupru in timpul lipirii.

» Porniti curgerea inainte de inceperea lipirii si asigurati-va ca azotul curge continuu
prin sectiune pana cand lipirea este finalizata si cuprul este complet racit.

Figura 6.4  Curgerea azotului prin conducte in timpul lipirii Legend

1 Tevi de cupru m
1
2

Sectiunea lipita

Conexiune azot

4 | Supapa manuala

5 | Supapa de reducere a
presiunii

S Azot

» Cand conectati o sectiune mai scurta de conducte cu o sectiune mai lunga, lasati
sa curga azotul din partea mai scurta pentru a permite o mai buna deplasare a
aerului cu azot.

» Daca distanta dintre punctul in care azotul intra in teava siimbinarea care urmeaza
sa fie lipita este mare, asigurati-va ca debitul de azot este suficient pentru a elimina
tot aerul din piesa care urmeaza sa fie lipita inainte de a incepe lipirea.

Figura 6.5 Curgerea azotului din partea mai scurta in timpul lipirii
Lipirea
Lipirea ' ' y
«pm Lipirea articulatia cotului >
g
Sectiunea lipita sectiunea mai scurta a conductei sectiunea mai scurtd a conductei

Pozitia in timpul lipirii
Lipirea trebuie efectuata in jos sau orizontal pentru a preveni scurgerea materialului
de umplutura.
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Figura 6.6 Pozitia in timpul lipirii
Lipirea
o< Lipirea
T
Lipirea
L)
v v4 X

Suprapunerea tevilor in timpul lipirii
Tabelul de mai jos specifica suprapunerea minima admisa a tevilor si gama de

dimensiuni permise pentru goluri la imbinarile lipite pe tevi de diferite diametre. Vezi
de asemenea si Figura 6.7.

D (mm) Minim permis B (mm) Permis A - D (mm)
5<D<8 6
0.05-0.21
8<D<12 7
12<D<16 8
0.05-0.27
Tle<D<25 10
25<D <35 12
0.05-0.35
35<D <45 14
Figura 6.7 Suprapunerea conductelor si Legend
golul pentru imbinarile lipite A | Diametrul interior al conductei mai
B_ mari
— D: D | Diametrul exterior al conductei mai
mici
N\ 1
"N Lipirea B | Adancime incrustata (suprapunere)

Material de umplutura
» Utilizati un aliaj de lipire cupru/fosfor (BCuP) care nu necesita flux.

» Nu utilizati flux. Fluxul poate provoca coroziunea conductelor si poate afecta
performanta uleiului de compresor.

» Nu utilizati antioxidanti la lipire. Reziduurile pot infunda conductele si pot deteriora
componentele.

6.6 Spadlarea conductelor

6.6.1 Scop

Pentru a indeparta praful, alte particule si umezeala, care pot cauza defectarea
compresorului daca nu sunt spalate Thainte de functionarea sistemului, conductele
de agent frigorific trebuie spalate cu azot. Dupa cum este descris la 6.1.1 ,Procedura
de instalare”, spalarea conductelor trebuie efectuata dupa finalizarea conexiunilor
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la conducte, cu exceptia conexiunilor finale la unitatile interioare. Aceasta inseamna
ca conductele trebuie spalate dupa conectarea unitatilor exterioare, dar inainte de
conectarea unitatilor interioare.

6.6.2 Procedurd

ATENTIE!

Utilizati numai azot pentru spalare. Cand se utilizeaza dioxid de carbon, exista riscul ca
condensul sa ramana in conducte. Oxigenul, aerul, agentul frigorific, gazele inflamabile
si gazele toxice nu trebuie utilizate pentru spalare. Utilizarea unor astfel de gaze poate
provoca incendiu sau explozie.

Procedura

Partile lichid si gaz pot fi spalate simultan; alternativ,se clateste o parte, iar apoi pasii

de la1la 8 se repeta pentru cealalta parte. Procedura de spalare este urmatoarea:

1. Acoperiti intrarile si iesirile unitatilor interioare pentru a preveni suflarea murdariei

in timpul spalarii conductelor. (Conductele trebuie spalate inainte de a conecta

unitatile interioare la sistemul de conducte).

Atasati o supapa de reducere a presiunii la un cilindru de azot.

Conectati iesirea supapei reductoare la sursa de pe partea de lichid (sau partea de

gaz) a unitatii exterioare.

4. Tncepeti sa deschideti supapa cilindrului de azot si cresteti treptat presiunea la

0,5 MPa.

Lasati timp ca azotul sa curga pana la deschiderea unitatii interioare A.

Clatiti prima deschidere:

a. Folosind material adecvat, cum ar fi 0 punga sau o carpa, apasati ferm pe

deschiderea unitatii interioare A.

b. Cand presiunea devine prea mare pentru a fi blocata cu mana, scoateti brusc

mana, permitand gazului sa iasa.

c. Clatiti in acest mod in mod repetat pana cand nu mai iese murdarie sau

umezeala din tevi. Utilizati o carpa curata pentru a verifica daca exista murdarie

sau umezeala. Sigilati deschiderea dupa ce a fost spalata.

7. Spalati celelalte deschideri in acelasi mod, lucrand in ordine de la unitatea
interioara A la unitatea exterioara.

8. Odata ce spalarea este completa, sigilati toate deschiderile pentru a preveni
patrunderea prafului si a umezelii.

W N

o U

Figura 6.8 Spalarea conductelor cu azot
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6.7 Gas tightness test

6.7.1 Purpose
To prevent faults caused by refrigerant leakage, a gas tightness test should be
performed before system commissioning.

6.7.2 Procedure

ATENTIE!

Only dry nitrogen should be used for gas tightness testing. Oxygen, air, flammable
gases and toxic gases must not be used for gas tightness testing. Use of such gases
may result in fire or explosion.

Procedure

The gas tightness test procedure is as follows:

Step 1

» Once the piping system is complete and the indoor and outdoor units have been
connected, vacuum the piping to -0.1IMPa.

Step 2

» Charge the indoor piping with nitrogen at 0.3MPa through the needle valves on the
liquid and gas stop valves and leave for at least 3 minutes (do not open the liquid or
gas stop valves). Observe the pressure gauge to check for large leakages. If there is
a large leakage, the pressure gauge will drop quickly.

» Ifthere are no large leakages, charge the piping with nitrogen at .5MPa and leave
for at least 3 minutes. Observe the pressure gauge to check for small leakages. If
there is a small leakage, the pressure gauge will drop distinctly.

» Ifthere are no small leakages, charge the piping with nitrogen at 4 MPa and leave
for at least 24 hours to check for micro leakages. Micro leakages are difficult to
detect. To check for micro leakages, allow for any change in ambient temperature
over the test period by adjusting the reference pressure by 0.0IMPa per 1°C of
temperature difference. Adjusted reference pressure = Pressure at pressurization +
(temperature at observation —temperature at pressurization) x 0.0IMPa. Compare
the observed pressure with the adjusted reference pressure. If they are the same,
the piping has passed the gastightness test. If the observed pressure is lower than
the adjusted reference pressure, the piping has a micro leakage.

» If the leakage is detected, refer to 6.7.3 “Leak detection”. Once the leak has been
found and fixed, the gas tightness test should be repeated.

Step 3

» If not continuing straight to vacuum drying (see 6.8 “Vacuum Drying”) once the gas
tightness test is complete, reduce the system pressure to 0.5-0.8MPa and leave the
system pressurized until ready to carry out the vacuum drying procedure.
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Figura 6.9 Test de etanseitate la gaz
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6.7.3 Leak detection

The general methods for identifying the source of a leak are as follows:

1. Audio detection: relatively large leaks are audible.

2. Touch detection: place your hand at joints to feel for escaping gas.

3. Soapy water detection: small leaks can be detected by the formation of bubbles
when soapy water is applied to ajoint.

4. Refrigerant leak detection: for leaks that are difficult to detect, refrigerant leak
detection may be used as follows:
a. Pressurize the piping with nitrogen at 0.3MPa.
b. Add refrigerant into the piping until the pressure reaches 0.5MPa.
c. Use a halogen refrigerant detector to find the leak.
d. If the leak source cannot be found, continuing charging with refrigerant to a
pressure of 4MPa and then search again.

6.8 Vacuum Drying

6.8.1 Purpose

Vacuum drying should be performed in order to remove moisture and non-condensable
gases from the system. Removing moisture prevents ice formation and oxidization
of copper piping or other internal components. The presence of ice particles in the
system would cause abnormal operation, whilst particles of oxidized copper can cause
compressor damage. The presence of non-condensable gases in the system would
lead to pressure fluctuations and poor heat exchange performance.

Vacuum drying also provides additional leak detection (in addition to the gas tightness
test).

6.8.2 Procedure
During vacuum drying, a vacuum pump is used to lower the pressure in the piping to

the extent that any moisture present evaporates. At 5mmHg (755mmHg below typical
atmospheric pressure) the boiling point of water is 0°C. Therefore a vacuum pump
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capable of maintaining a pressure of -756mmHg or lower should be used. Using a
vacuum pump with a discharge in excess of 4L/s and a precision level of 0.02mmHg
is recommended.

ATENTIE!

» Before performing vacuum drying, make sure that all the outdoor unit stop valves
are firmly closed.

» Once the vacuum drying is complete and the vacuum pump is stopped, the low
pressure in the piping could suck vacuum pump lubricant into the air conditioning
system. The same could happen if the vacuum pump stops unexpectedly during
the vacuum drying procedure. Mixing of pump lubricant with compressor oil could
cause compressor malfunction and a one-way valve should therefore be used to
prevent vacuum pump lubricant seeping into the piping system.

Procedure
The vacuum drying procedure is as follows:

Step 1

» Connect the blue (low pressure side) hose of a pressure gauge to the outdoor unit
gas pipe stop valve, the red (high pressure side) hose to the outdoor unit liquid pipe
stop valve and the yellow hose to the vacuum pump.

Step 2
» Start the vacuum pump and then open the pressure gauge valves to start vacuum
the system.

» After 30 minutes, close the pressure gauge valves.
» After afurther 5to 10 minutes check the pressure gauge. If the gauge has returned
to zero, check for leakages in the refrigerant piping.

Step 3

» Re-open the pressure gauge valves and continue vacuum drying for at least 2 hours
and until a pressure difference of 756mmHg or more has been achieved. Once
the pressure difference of at least 756mmHg has been achieved, continue vacuum
drying for 2 hours.

Step 4

» Close the pressure gauge valves and then stop the vacuum pump.

» AfterThour,checkthe pressure gauge.Ifthe pressure in the piping has not increased,
the procedure is finished. If the pressure has increased, check for leakages.

» After vacuum drying, keep the blue and red hoses connected to the pressure gauge
and to the outdoor unit stop valves, in preparation for refrigerant charging (see
Chapter 9 “Charging Refrigerant”).

24



Figura510  Vacuumdrying_

Pressure
gauge

/
(J__, Outdoor unit

Yellow hose
[ ®
| O

i

R410A
refrigerant tank /
Weighting scale \ :

Blue hose Red hose

\ ______ Pressure gauge

l— Field piping

-

D Gas pipe stop valve
Stop valve b Liquid pi t |
service port 2 ) Liquid pipe stop valve

7 Drain Piping*

*If the MISTRAL MDX is only used in heating mode, a condensation drain is not
necessary.

7.1 Conditii de proiectare

Drain piping design should take account of the following considerations:

» Indoor unit condensate drain piping needs to be of sufficient diameter to carry
the volume of condensate produced at the indoor units and installed at a slope
sufficient to allow drainage. Discharge as close as possible to the indoor units is
usually preferable.

» The routing of drain piping should take into consideration the need to maintain
sufficient slope for drainage whilst avoiding obstacles such as beams and ducting.
The drain piping slope should be at least 1:100 away from indoor units. Refer to
Figure 7.1.

Figura 7.1 Drain piping minimum slope requirement

1(lem/1m)
above 1/100

» To avoid backflow and other potential complications, two horizontal drain pipes
should not meet at the same level. Refer to the Figure 7.2 for suitable connection
arrangements. Such arrangements also allow the slope of the two horizontal pipes
to be selected independently.
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Figura 7.2 Drain piping joints — correct and incorrect configurations
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Branch drain piping should join main drain piping from the top, as shown in Figure
7.3. Recommended support/hanger spacing is 0.8 — 1.0m for horizontal piping and
1.5-2.0m for vertical piping. Each vertical section should be fitted with at least two
supports. For horizontal piping, spacing greater than those recommended leads to
sagging and deformation of the pipe profile at the supports which impedes water
flow and should therefore be avoided.

Air vents should be fitted at the highest point of each drain piping system to ensure
that condensation is discharged smoothly. U-bends or elbow joints should be used
such that the vents face downwards, to prevent dust entering the piping. Refer to
Figure 7.5. Air vents should not be installed too close to indoor unit lift pumps.

Figura 7.3 Branch drain piping joining main | Figura 7.4 Effect of insufficient drain piping
drain piping support

AT

v v X

»

»

»

»

»

Air conditioner drain piping should be installed separately from waste, rainwater
and other drain piping and should not come into direct contact with the ground.
Drain piping diameter should be not less than the indoor units’ drain piping
connection.

To allow inspection and maintenance, piping clamps should be used to attach drain
piping to indoor units — adhesive should not be used.

Thermal insulation should be added to drain piping to prevent condensation
forming. Thermal insulation should extend all the way to the connection with the
indoor unit.

Units with drain pumps should have separate drain piping systems from systems
that use natural drainage.

7.2 Water Traps

For indoor units with a high negative pressure differential at the outlet of the drainage
pan, a trap should be fitted to the drain piping to prevent poor drainage and/or water
being blown back into the drainage pan. Traps should be arranged as in Figure 7.5.
The vertical separation H should be in excess of 50mm. A plug may be fitted to allow
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cleaning or inspection.

Figura 7.5 Drain piping water traps
Indoor unit = —»

plug S

7.3 Selecting Piping Diameters

Select branch drainage piping (the drain piping connection to each unit) diameters
according to indoor unit flow volume and select main drainage piping diameters
according to the combined flow volume of the upstream indoor units. Use a design
assumption of 2 liters of condensate per horsepower per hour. For example, the
combined flow volume of three 2HP units and two 1.5HP units would be calculated as
follows:

3 X 2L/HP/h  x 2HP = 18 L/h
+ 2 X 2 L/HP/h  x 1.5HP

Combined flow volume

The tables below specify the required piping diameters for horizontal and vertical
branch piping and for main piping. Note that main piping should use PVC40 or larger.

Horizontal drain piping diameters

PVC Nominal Capacity (L/h)

. . . Remarks
piping | diameter (mm) Slope 1:50 Slope 1:100

PVC25 25 39 27 8 h bib |

ranch piping on

PVC32 32 70 50 PIPINg onty
PVC40 40 125 88
PVC50 50 247 175 Branch or main piping
PVC63 63 473 334

Vertical drain piping diameters

pli:;;i/rc\:g diar:(:'::rn(?wl‘\m) Capacity (L/h) Remarks
PVC25 25 220 o

p— - 10 Branch piping only
PVC40 40 730

PVC50 50 1440

PVCo63 63 2760 Branch or main piping
PVC75 75 5710

PVC90 90 8280
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7.4 Drain Piping for Units with Lift Pumps

Drain piping for units with lift pumps should take account of the following additional

considerations:

» A downward sloping section should immediately follow the vertically rising section
adjacent to the unit, otherwise a water pump error will occur. Refer to Figure 7.6.

» Air vents should not be installed on vertically rising sections of drain piping,
otherwise water may be discharged through the air vent or water flow may be
impeded.

Figura 7.6 Downward sloping section of drain piping

Downward sloping section
following vertical rise

7.5 Drain Piping Installation

Installation of the drain piping should proceed in the following order:

Indoor unit Drain piping Watertightness Drain piping

installation installation test insulation

ATENTIE!

» Ensure that all joints are firm and once the drain piping is all connected, conduct a
water tightness test and then a water flow test.

» Do not connect air conditioner drain piping to waste, rainwater or other drain
piping and do not let air conditioner drain piping come into direct contact with
the ground.

» For units with drain pumps, test that the drain pump functions properly by adding
water to the unit's drainage pan and running the unit. To allow inspection and
maintenance, pipe clamps should be used to attach drain piping to indoor units -
adhesive should not be used.

7.6 Water tightness Test and Water Flow Test

Once installation of a drainage piping system is compete, water tightness and water
flow tests should be performed.

Water tightness test

» Fill the piping with water and test for leakages over a 24-hour period.
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Water flow test (natural drainage test)

» Slowly fill the drainage pan of each indoor unit with at least 600ml of water through
the inspection port and check that the water is discharged through the outlet of
the drain piping.

ATENTIE!

» The drain plug in the drainage pan is for removing accumulated water prior to
performing indoor unit maintenance. During normal operation, the drain should
be plugged to prevent leakage.

8 Insulation
8.1 Refrigerant Piping Insulation

8.1.1 Purpose

During operation, the temperature of the refrigerant piping varies. Insulation is
required to ensure unit performance and compressor lifespan. During cooling, the
gas pipe temperature can be very low. Insulation prevents condensation forming on
the piping. During heating, the gas pipe temperature can rise to as high as 100°C.
Insulation serves as necessary protection from burns.

8.12 Selecting insulation materials

Refrigerant piping insulation should be closed-cell foam of B1 fire resistance rating
that can withstand a constant temperature of over 120°C and that complies with all
applicable legislation.

8.1.3 Thickness of insulation

Minimum thicknesses for refrigerant piping insulation are specified in the table below.
In hot, humid environments, the thickness of insulation should be increased over and
above the specifications in the table.

Pipe outer Minimum insulation Minimum insulation
diameter thickness (mm) thickness (mm)
(mm) Humidity < 80%RH Humidity > 80%RH

@ 6.35
@ 9.53
@127
@159
@191 15 20
@222
@ 254
@ 28.6
@ 31.8
D413
@ 445 20 25
@ 54.0
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8.1.4 Installation of piping insulation

With the exception of joint insulation, insulation should be applied to piping before
fixing the piping in place. Insulation at joints in refrigerant piping should be applied
after the gas tightness test has been completed.

» Installation of insulation should be carried out in a manner suited to the type of
insulation material being used.

» Ensure there are no gaps at the joints between sections of insulation.

» Do not apply tape too tightly as doing so may shrink insulation, reducing its
insulating properties leading to condensation and loss of efficiency.

» Insulate gas and liquid pipes separately, otherwise heat exchange between the two
sides will greatly impact efficiency.

» Do not bind the separately insulated gas and liquid pipes together too tightly as
doing so can damage the joints between sections of insulation.

8.1.5 Installation of joint insulation

Insulation at joints in the refrigerant piping should be installed after the gas tightness

test has been successfully completed. The procedure at each joint is as follows:

1. Cutasection of insulation 50 to 100mm longer than the gap to be filled. Ensure that
the cross-sectional and longitudinal openings are all cut evenly.

2. Embed the section into the gap ensuring that the ends abut tightly to the sections
of insulation either side of the gap

3. Glue the longitudinal cut and the joints with the sections of insulation either side
of the gap.

4. Seal the seams with tape.

Figura 7.1 Installation of joint insulation (unit: mm)
straight-through joint
300

(:DD:

. v
Copper pipe

Insulation
Insulation material

material 400

8.2 Drain Piping Insulation

» Use rubber/plastic insulating tube with a Bl fire resistance rating.

» The insulation should typically be in excess of 10mm thick.

» For drain piping installed inside a wall, insulation is not required.

» Use suitable adhesive to seal seams and joints in the insulation and then bind with
cloth reinforced tape of width not less than 50mm. Ensure tape is fixed firmly to
avoid condensation.

» Ensure the drain piping insulation adjacent to the indoor unit drainage water outlet
is fixed to the unit itself using adhesive, to prevent condensation and dripping.
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8.3 Ducting Insulation

» Suitable insulation should be added to ducting in according with all applicable
legislation.

9 Charging Refrigerant
9.1 Calculating Additional Refrigerant Charge m

The additional refrigerant charge required depends on the lengths and diameters of
the outdoor and indoor liquid pipes. The table below shows the additional refrigerant
charge required per meter of equivalent pipe length for different diameters of pipe.
The total additional refrigerant charge is obtained by summing the additional charge
requirements for each of the outdoor and indoor liquid pipes, as in the following
formula, where L1 to L8 represent the equivalent lengths of the pipes of different
diameters.

Liquid side Additional refrigerant charge per meter of
piping (mm) equivelant length of piping (kg)
@159 0.170

9.2 Additional Refrigerant Charge for each Outdoor Unit Model

The additional refrigerant charge also depends on Outdoor Unit Model, as shown in
the table below.

Type Additional refrigerant charge per model (kg)
MDX 56 52

9.3 Adding Refrigerant

CAUTION!

» Only charge refrigerant after performing a gas tightness test and vacuum drying.

» Never charge more refrigerant than required as doing so can lead to liquid
hammering.

» Only use refrigerant R410A - charging with an unsuitable substance may cause
explosions or accidents.

» Use tools and equipment designed for use with R410A to ensure required pressure
resistance and to prevent foreign materials from entering the system.

» Refrigerant must be treated in accordance with applicable legislation.

» Always use protective gloves and protect your eyes when charging refrigerant.

» Open refrigerant containers slowly.

Procedure
The procedure for adding refrigerant is as follows:

Step 1
» Calculate additional refrigerant charge R (kg) (see 9.1 “Calculating Additional
Refrigerant Charge”)
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Step 2

» Place a tank of R410A refrigerant on a weighing scale. Turn the tank upside down
to ensure refrigerant is charged in a liquid state. (R410A is a blend of two different
chemicals compounds. Charging gaseous R410A into the system could mean that
the refrigerant charged is not of the correct composition).

» After vacuum drying (see Part 6.8 "“Wacuum Drying”), the blue and red pressure
gauge hoses should still be connected to the pressure gauge and to the master
unit stop valves.

» Connect the yellow hose from the pressure gauge to the R410A refrigerant tank.

Step 3

» Open the valve where the yellow hose meets the pressure gauge, and open the
refrigerant tank slightly to let the refrigerant eliminate the air. Caution: open the
tank slowly to avoid freezing your hand.

» Set the weighting scale to zero.

Step 4

» Open the three valves on the pressure gauge to begin charging refrigerant.

» When the amount charged reaches R (kg), close the three valves. If the amount
charged has not reached R (kg) but no additional refrigerant can be charged, close
the three valves on the pressure gauge, run the outdoor unit in cooling mode, and
then open the yellow and blue valves. Continue charging until the full R (kg) of
refrigerant has been charged, then close the yellow and blue valves. Note: Before
running the system, be sure to complete all the pre-commissioning checks as listed
in 12.1. “Pre-commissioning Checks"” and be sure to open all stop valves as running
the system with the stop valves closed would damage the compressor.

Figura 9.1 Charging refrigerant

Pressure
gauge

-

Yellow hose T Outdoor unit

R410A
refrigerant tank

Pressure gauge

Weighting scale

Blue hose Red hose Field piping )
1  Gas pipe stop valve

. Stop valve
Py 2 | Liquid pipe stop valve

service port

10 Electrical Wiring
10.1 General

ATENTIE!

» Allinstallation and wiring must be carried out by competent and suitably qualified,
certified and accredited professionals and in accordance with all applicable
legislation.

» Electrical systems should be grounded in accordance with all applicable legislation.
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»

»

»

Overcurrent circuit breakers and residual-current circuit breakers (ground fault
circuit interrupters) should be used in accordance with all applicable legislation.
Wiring patterns shown in this data book are general connection guides only and
are not intended for, or to include all details for, any specific installation.

The refrigerant piping, power wiring and communication wiring are typically runin
parallel. However, the communication wiring should not be bound together with
the refrigerant piping or power wiring. To prevent signal interference, the power
wiring and communication wiring should not be run in the same conduit. If the
power supply is less than 10A, a separation of at least 300mm between power wiring
and communication wiring conduits should be maintained; if the power supply is
in the range 10A to 50A then a separation of at least 500mm should be maintained.

10.2 Power Supply Wiring
Power supply wiring design and installation should adhere to the following
requirements:

»

»

Separate power supplies should be provided for the indoor units and outdoor unit.
Installation must comply with the relevant local and/or national regulations.

10.3 Communication Wiring
Communication wiring design and installation should adhere to the following
requirements:

»

»

0.8mm? three-core shielded data cable should be used for communication wiring.
Using other types of cable can lead to interference and malfunction.

Indoor communication wiring:

- The Pand Q communication wires should NOT be grounded.

- The shielding nets of the communication wires should be connected together
and grounded. Grounding can be achieved by connecting to the metal casing
adjacent to the P Q E terminals of the outdoor unit electrical control box.

The commmunication wires should be connected to the outdoor unit terminals
indicated in Figure 10.4 and the table below.

ATENTIE!
Communication wiring has polarity. Care should be taken to connect the poles
correctly.

Figural10.4  Outdoor unit communication terminals

ol
L)
farw)
s =
L
k=

PPP PPPPPP| @
0 X Y| E

Terminals | Connection

PQE Connect between indoor unit and outdoor unit
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For the electrical diagram of the indoor unit, please see the technical manual of the

indoor unit Mistral MDX.
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1 Installation in Areas of High Salinity
1.1 Caution

Do not install outdoor units where they could be directly exposed to sea air. Corrosion,
particularly on the condenser and evaporator fins, could cause product malfunction
or inefficient performance.

Outdoor units installed in seaside locations should be placed such as to avoid direct
exposure to the sea air and additional anticorrosion treatment options should be
selected, otherwise the service life of the outdoor units will be seriously affected.

Air conditioning installed in seaside locations should be run regularly as the running
of the outdoor unit fans helps prevent build-up of salt on the outdoor unit heat
exchangers.

1.2 Placement and Installation

Outdoor units should be installed 300m or more from the sea. If possible, well-
ventilated indoor locations should be chosen. (When installing outdoor units indoors,
outdoor unit discharge ducts should be added. See Chapter 4 “Outdoor Unit Ducting
and Shielding”.) Refer to Figure 11.1. If it is necessary to install outdoor units outside,
direct exposure to the sea air should be avoided. A canopy should be added to shield
the units from sea air and rain, as shown in Figure 11.2.

Ensure that base structures drain well so that outdoor unit footings do not become
waterlogged. Check that outdoor unit casing drainage holes are not blocked.

Figura 11.1 Installation in a well- Figura 1.2 Installation outdoors under a

ventilated indoor area canopy
>300m >300m

Canopy
Discharge duct L ] L l
- o~

Canopy support

Sea wind Indoor area ~ }— >1.5m

HIN

— T e ] Sea wind o
Outdoor unit — j [ ] :]
OO

2m

A Outdoor unit

___'ZTL".'.“_'/ 2| [om| o sm| || |>m

((
I.|\

1.3 Inspection and maintenance

In addition to standard outdoor unit servicing and maintenance, the following

additional inspections and maintenance should be undertaken for outdoor units

installed in seaside locations:

» A comprehensive post-installation inspection should check for any scratches or
other damage to painted surfaces and any damaged areas should be repainted/
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»

»

repaired immediately.

The units should be regularly cleaned using (non-salty) water to remove any salt
that has accumulated. Areas cleaned should include the condenser, the refrigerant
piping system, the outside surface of the unit casing and the outside surface of the
electric control box.

Regular inspections should check for corrosion and if necessary corroded
components should be replaced and/or anti-corrosion treatments should be added.

12 Commissioning

12.1 Pre-commissioning Checks
Before turning on the power to the indoor and outdoor units, ensure the following:

1.

All indoor and outdoor refrigeration piping and communication wiring has been
connected to the correct refrigeration system and the system to which each indoor
and outdoor unit belongs is clearly marked on each unit or recorded in some other
suitable place.

Pipe flushing, gas tightness testing and vacuum drying have been satisfactorily
completed as per instructions.

All condensate drain piping is complete and a water tightness test has been
satisfactorily completed.

All power and communication wiring is connected to the correct terminals on units
and controllers. (Check that the different phases of the 3-phase power supplies
have been connected to the correct terminals).

No wiring has been connected in a short-circuit.

The power supplies to indoor and outdoor units have been checked and the power
supply voltages are within #10% of the rated voltages for each product.

All control wiring is 0.75mm? three-core shielded cable and the shielding has been
grounded.

The additional refrigerant charge has been added as per Chapter 9 “Charging
Refrigerant”. Note: In some circumstances it may be necessary to run the system
in cooling mode during the refrigerant charging procedure. In such circumstances,
points 1to 8 above should be checked before running the system for the purpose
of charging refrigerant and the outdoor unit liquid and gas stop valves should be
opened.

During commissioning, it is important that you:

»

»

Keep a supply of R410A refrigerant at hand.
Keep the system layout, system piping and control wiring diagrams at hand.

36



12.2 PCB Switches and Switch Settings

12.2.1 Outdoor unit main PCB switch settings

. . Switch s Factory setting
Switch Setting positions’ Description MDX 56
ON
W External Static Pressure is OPa (default) *
aN
Hw External Static Pressure is 20Pa (customize)
aN
1@8 External Static Pressure is 40Pa (customize)
. oN
Static pressure ﬂ” External Static Pressure is 60Pa (customize)
" External Static Pressure is 80Pa (customize)

o
=

=

External Static Pressure is 100Pa (customize)

E=

External Static Pressure is 120Pa (customize)

|

£

Auto priority (default)

55

Cooling priority

|

an
gg VIP priority or voting priority

Priority mode?

ﬂ” Heating only
' Cooling only
D @ Set priority mode via centralized controller
0N
Reserved E Reserved
[1]]]
. I No action (default) *
Clear indoor T2s
unit addresses o ) )
|;|23 Clear indoor unit addresses
ON
) I Auto addressing (default) *
Addressing !
mode on .
ﬂm Manual addressing
ON
Reserved " gg Reserved
onN
um Start-up time is 12 minutes (default) *
Start-up time 7
uﬂ;] Start-up time is 7 minutes

anN
Reserved U g Reserved
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Use the old centralized controller

ON
Reserved E Reserved
S9 T
Reserved E Reserved
ONEI
313 Use the new centralized controller (default) *
Centralized !
H controller 0N|E|
1

Qutdoor unit

Only 3,4,5,6,7,8,9, A, B, Cshould be selected
3:14HP; 4:16HP; 5: 18HP; 6: 20HP; 7: 22HP; 8:

Setat6

T3 T
capacity 24HP; 9: 26HP; A: 28HP; B:30HP; C:32HP
ENC4
Network S5 Only 0,1,2,3, 4,5, 6,7 should be selected (default 0
address o is 0)
o [ The number of indoor units is in the range 0-15
=i uﬂ 0-9 on ENC3 indicate 0-9 indoor units; A-F on 1
ENC3 indicate 10-15 indoor units
—7 (x| | The number of indoor units is in the range 16-31
i@:| |W| | 0-9 on ENC3 indicate 16-25 indoor units; A-F on -
ENC3 indicate 26-31 indoor units
Number of — s | The number of indoor units is in the range 32-47
S12 indoor units i®:| || | 0-9 on ENC3 indicate 32-41indoor units; A-F on -
ENC3 indicate 42-47 indoor units
o ] | The number of indoor units is in the range 48-63
®: 0-9 on ENC3 indicate 48-57 indoor units; A-F on -
ENC3 indicate 58-63 indoor units
g‘“v‘g The number of indoor units is 64 i
I 0 on ENC3 indicate 64 indoor units

Silent mode*

Night silent time is 6h/10h (default)

Night silent time is 6h/12h

Night silent time is 8h/10h

Night silent time is 8h/12h

No silent mode

Silent mode 1 (only limit max. fan speed)

Silent mode 2 (only limit max. fan speed)

Silent mode 3 (only limit max. fan speed)

0 (N0 || |W|N|—=|O

Super silent mode 1 (limit max. fan speed and
compressor frequency)

Super silent mode 2 (limit max. fan speed and
compressor frequency)

Super silent mode 3 (limit max. fan speed and
compressor frequency)

Super silent mode 4 (limit max. fan speed and
compressor frequency)

Set silent mode via centralized controller

Notes:
Factory settings should not be changed.
Black denotes the switch position.
Refer to 14.2.1 “Priority mode setting”.

Switch ENC2 is factory-set and its setting should not be changed.

N OWON =%

Refer to 14.2.2 “Silent mode setting”
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12.3 Modes Set on Main PCB

12.3.1 Priority mode setting

Priority mode can only be set on the master unit. When an indoor unit is in mode
conflict with the outdoor units the unit displays the mode conflict error. The digital
display on indoor main PCB will display error code EO.

12.3.2 Outdoor unit main PCB switch settings
There are five priority mode options:
1. Auto priority mode (default): In auto priority mode, the outdoor unit will operate

in heating priority mode or cooling priority mode according to the outdoor

ambient temperature.
a. When the outdoor ambient temperature is below 13°C, the outdoor units run

in heating priority mode. The heating priority mode does not change until the
outdoor ambient temperature is above 18°C.

b. When the outdoor ambient temperature is above 18°C, the outdoor units run

in cooling priority mode. The cooling priority mode does not change until the
outdoor ambient temperature is below 13°C.

c. When the outdoor unit restarts under the outdoor ambient between 13°C and

18°C, the outdoor unit runs the same priority as before the last stop.

d. When the outdoor unit is initial startup under outdoor ambient temperature

between 13°C and 18°C, the outdoor unit runs in heating priority mode.

Figura12.2 Au

18°C —

13°C —

to priority mode control

Outdoor ambient temperature

N

Cooling priority

#Heating priority

A\

1.1 Heating priority mode:
a. During cooling operation: If an indoor unit requests heating, the outdoor unit
stops and then restarts in heating mode after 5 minutes. Indoor units requesting
heating then start in heating mode and indoor units requesting cooling display
the mode conflict error.

b. During heating operation: If an indoor unit requests cooling, the outdoor

unit ignores the request and continues to run in heating mode. The indoor unit

requesting cooling displays the mode conflict error. If all the indoor units
requesting heating are later turned off and one or more indoor units are still
requesting cooling, the outdoor unit restarts in cooling mode after 5 minutes and
any indoor units requesting cooling then start in cooling mode.

1.2 Cooling prio

rity mode:

a. During heating operation: If an indoor unit requests cooling, the outdoor unit
stops and then restarts in cooling mode after 5 minutes. Indoor units requesting
cooling then start in cooling mode and indoor units requesting heating display

the mode conflict error.
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b. During cooling operation: If an indoor unit requests heating, the outdoor units
ignore the request and continue to run in cooling mode. The indoor unit
requesting heating displays the mode conflict error. If all the indoor units
requesting cooling are later turned off and one or more indoor units are still
requesting heating, the outdoor unit restarts in heating mode after 5 minutes
and any indoor units requesting heating then start in heating mode.

2. Cooling priority mode: refer to above “1.2. Cooling priority mode” descriptions.

3. Heating only mode: The outdoor unit only operates in heating mode. Indoor units
requesting heating operate in heating mode. Indoor units requesting cooling or
in fan only mode display the mode conflict error.

4, Cooling only mode: The outdoor unit only operates in cooling mode. Indoor
units requesting cooling operate in cooling mode; indoor units in fan only mode
operate in fan only mode. Indoor units requesting heating display the mode
conflict error.

12.3.2 Silent time setting
12.3.2.1 Night silent time setting

Night silent mode is activated X hours after the peak daytime temperature, and is
deactivated after Y hours, where X and Y are as specified in the table below.

Switch SV\{'FCh Description X Y
p05|t|ons
0 Night silent time is 6h/10h (default) 6 10
ENCS 1 Night silent time is 6h/12h 6 12
2 Night silent time is 8h/10h 8 10
3 Night silent time is 8h/12h 8 12
Figura12.3 Night silent mode example (default setting, 6h/10h)
The outdoor unit senses the peak daytime
outdoor ambient temperature
\hd 4 "
Maximum F‘ . ' t
output .... ;
7 /—/
‘ 4 v
Load 6
<€ >€ >
reduction
8:00 14:00 ZO:CR 6:&
Night silent Night silent mode
mode activated deactivated
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12.3.2.2 Silent mode setting

In silent mode 1/2/3 and night silent mode, the outdoor fan speed decreases gradually.
In super silent mode 1/2/3/ 4, not only the fan speed decreases gradually, but also

the compressor frequency decreases gradually.

Switch SVY".:Ch Description
positions
5 Silent mode 1 (only limit max. fan speed)
ENCS 6 Silent mode 2 (only limit max. fan speed)
7 Silent mode 3 (only limit max. fan speed)
8 Super silent mode 1 (limit max. fan speed and compressor
frequency)
9 Super silent mode 2 (limit max. fan speed and compressor
frequency)
A Super silent mode 3 (limit max. fan speed and comypressor
frequency)
B Super silent mode 4 (limit max. fan speed and compressor
frequency)

13.2.2.3 Maximum fan speed and capacity output control in different silent mode

SlivNithsh Description Max..fan speed Max. capacity
positions index output
0 Night silent time is 6h/10h (default)
1 Night silent time is 6h/12h
2 Night silent time is 8h/10h =
3 Night silent time is 8h/12h
4 No silent mode 30 100%
5 Silent mode 1 27
6 Silent mode 2 25
7 Silent mode 3 23
8 Super silent mode 1 22 80%
9 Super silent mode 2 21 70%
A Super silent mode 3 20 60%
B Super silent mode 4 19 50%
Notes:

If the system pressure is over 3.5MPa, the system exits silent mode automatically.
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12.4 Commissioning Trial Runs

12.4.1 Commissioning test run of single refrigerant system

O

nce all the pre-commissioning checks in 12.1 “Pre-commissioning Checks"” have been

completed, a test run should be performed as described below.

Note: When running the system for commissioning test runs, if the combination ratio

is

100% or less, run all the indoor units and if the combination ratio is more than 100%,

run indoor units with total capacity equal to the capacity of the outdoor unit.

The test run procedure is as follows:

1

2.
3.
4.

Open the outdoor unit liquid and gas stop valves.

Turn on the power to the outdoor unit.

If manual addressing is being used, set the addresses of the indoor unit.

Leave the power on fora minimum of 12 hours prior to running the system to ensure
that the crankcase heaters have heated the compressor oil sufficiently.

5. Run the system:
a. Run the system in cooling mode with the following settings: temperature 17°C.
b. After one hour, check the system parameters using the UP/DOWN button on
the outdoor unit’'s main PCB.
c. Run the system in heating mode with the following settings: temperature
30°C.
d. After one hour, check the system parameters using the UP/DOWN button on
the outdoor unit’'s main PCB.

13 Error Code Table

Error Remarks Manual
. Content
code restart
= Phase sequence error Displayed on the unit with the error Yes
E2 | Communication error between indoor and Displayed on the unit with the error No
outdoor units
E4 | Outdoor heat exchanger temperature sensor (T3) | Displayed on the unit with the error No
error or outdoor ambient temperature sensor (T4)
error
E5 | Abnormal power supply voltage Displayed on the unit with the error No
E7 | Compressor top or discharge pipe temperature Displayed on the unit with the error Yes
sensor (T7Cl/2) error
E8 | Outdoor unit address error Displayed on the unit with the error Yes
xE9 | EEPROM mismatch Displayed on the unit with the error Yes
xF1 | DC bus voltage error Displayed on the unit with the error No
F3 Plate heat exchanger cooling refrigerant outlet Displayed on the unit with the error No
temperature sensor {T6B) error
F5 | Plate heat exchanger cooling refrigerant inlet Displayed on the unit with the error No
temperature sensor (T6A) error
xF6 | Electronic expansion valve connection error Displayed on the unit with the error Yes
Refer to note 3
xHO | Communication error between main control chip | Displayed on the unit with the error No
and inverter driver chip
xH4 | Inverter module protection Displayed on the unit with the error Yes
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H5 | P2 protection appears three times in 60 minutes | Displayed on the unit with the error Yes
H6 | P4 protection appears three times in 100 minutes | Displayed on the unit with the error Yes
H7 | Number of indoor units detected by outdoor unit | Displayed on the unit with the error No
not same as number set on main PCB
H8 | High pressure sensor error Displayed on the unit with the error No
H9 | P9 protection appears ten times in 120 minutes Displayed on the unit with the error Yes
C7 | PL protection appears three times in 100 minutes | Displayed on the unit with the error Yes
P1 Discharge pipe high pressure protection Displayed on the unit with the error No
P2 | Suction pipe low pressure protection Displayed on the unit with the error No
xP3 | Compressor current protection Displayed on the unit with the error No
P4 | Discharge temperature protection Displayed on the unit with the error No
P5 | Outdoor heat exchanger temperature protection | Displayed on the unit with the error No
P9 | Fan module protection Displayed on the unit with the error No
PL | Inverter module temperature protection Displayed on the unit with the error No
PP | Compressor discharge insufficient superheat Displayed on the unit with the error No
protection
xLO | Inverter module protection Displayed on the unit with the error Yes
xL1 | DC bus low voltage protection Displayed on the unit with the error Yes
xL2 | DC bus high voltage protection Displayed on the unit with the error Yes
xL4 | MCE error Displayed on the unit with the error Yes
xL5 | Zero speed protection Displayed on the unit with the error Yes
xL7 | Phase sequence error Displayed on the unit with the error Yes
xL8 | Compressor frequency variation greater than Displayed on the unit with the error Yes
15Hz within one second protection
xL9 | Actual compressor frequency differs from target | Displayed on the unit with the error Yes
frequency by more than ISHz protection
Notes:

1

'x" is a placeholder for the compressor system (compressor and related electrical components), with 1

representing compressor system A and 2 representing compressor system B.'y' is a placeholder for the address (1
or 2) of the slave unit with the error.

2
3

For some error codes, a manual restart is required before the system can resume operation.
Once the EXV has been connected properly, the error code will flash to indicate that the connection has been

re-established. A manual restart is then required before the system can resume operation.
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MARK BV

BENEDEN VERLAAT 87-89
VEENDAM (NEDERLAND)
POSTBUS 13, 9640 AA VEENDAM
TELEFOON +31(0)598 656600
FAX +31 (0)598 624584
info@mark.nl

www.mark.nl

MARK EIRE BV
COOLEA, MACROOM
CO. CORK

P12 W660 (IRELAND)
PHONE +353 (0)26 45334
FAX +353 (0)26 45383
sales@markeire.com
www.markeire.com

MARK BELGIUM b.v.b.a.
ENERGIELAAN 12

2950 KAPELLEN
(BELGIE/BELGIQUE)
TELEFOON +32 (0)3 6669254
info@markbelgium.be
www.markbelgium.be

MARK DEUTSCHLAND GmbH
MAX-PLANCK-STRASSE 16
46446 EMMERICH AM RHEIN
(DEUTSCHLAND)

TELEFON +49 (0)2822 97728-0
TELEFAX +49 (0)2822 97728-10
info@mark.de

www.mark.de

MARK POLSKA Sp. z 0.0

UL. JASNOGORSKA 27

42-202 CZESTOCHOWA (POLSKA)
PHONE +48 34 3683443

FAX +48 34 3683553
info@markpolska.pl
www.markpolska.pl

MARK SRL ROMANIA

STR. BANEASA NO 8 (VIA STR. LIBERTATII)
540199 TARGU-MURES, JUD MURES
(ROMANIA)

TEL/FAX +40 (0)265-266.332
office@markromania.ro
www.markromania.ro
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