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WARNINGS

CAREL INDUSTRIES Hg humidifiers are advanced products, whose operation is
specified in the technical documentation supplied with the product or can be
downloaded, even prior to purchase, from the website www.carel.com. Each
CAREL INDUSTRIES Hqg product, in relation to its advanced level of technology,
requires setup/configuration/programming/commissioning to be able to
operate in the best possible way for the specific application. The failure to
complete such operations, which are required/indicated in the user manual,
may cause the final product to malfunction; CAREL INDUSTRIES Hq accepts
no liability in such cases.
The customer (manufacturer, developer or installer of the final equipment)
accepts all liability and risk relating to the configuration of the product in order
to reach the expected results in relation to the specific final installation and/or
equipment. CAREL INDUSTRIES Hg may, based on specific agreements, act as
a consultant for the installation/commissioning/use of the unit, howeverin no
case does it accept liability for the correct operation of the humidifier and the
final installation if the warnings or suggestions provided in this manual or in
other product technical documents are not heeded. In addition to observing
the above warnings and suggestions, the following warnings must be heeded
for the correct use of the product:

+ DANGER OF ELECTRIC SHOCK

» The humidifier contains live electrical components. Disconnect the mains
power supply before accessing inside parts or during maintenance and
installation;

+ DANGER OF WATER LEAKS

+ The humidifier automatically and constantly fills/drains certain quantities
of water. Malfunctions in the connections or in the humidifier may cause
leaks;

» For isothermal humidifiers: DANGER OF BURNS

» The humidifier contains high temperature components (100°C/212°F);

» For gas-fired isothermal humidifiers: DANGER OF GAS LEAKS

» The humidifier is connected to the gas mains. Malfunctions in the
connections or inside the humidifier may cause gas leaks.

» Theinstallation of the product must include an earth connection, using the
special yellow-green terminal available in the humidifier.

» The environmental and power supply conditions must conform to the
values specified on the product rating labels.

» The product is designed exclusively to humidify rooms either directly or
through distribution systems (ducts). In addition, for adiabatic-water spray-
pressure humidifiers, humidification also occurs through the atomisation
rack.

» Only qualified personnel who are aware of the necessary precautions and
able to perform the required operations correctly may install, operate or
carry out technical service on the product.

+ Only water with the characteristics indicated in this manual must be used
for steam or water vapour production.

» Warning, demineralised drinking water must be used for adiabatic-water
spray-pressure humidifiers (as specified in the manual). In addition, the
particles of water not absorbed by the air must be removed into the droplet
collection tank (in the humidification section) and by the droplet separator
(at the end of the humidification section).

« All operations on the product must be carried out according to the
instructions provided in this manual and on the labels applied to the
product. Any uses or modifications that are not authorised by the
manufacturer are considered improper. CAREL INDUSTRIES Hq declines all
liability for any such unauthorised use.

» Do not attempt to open the humidifier in ways other than those specified
in the manual.

» Observe the standards in force in the place where the humidifier is installed.

» Keep the humidifier out of the reach of children and animals.

+ Do notinstall and use the product near objects that may be damaged when in
contact with water (or condensate). CAREL INDUSTRIES Hq declines all liability
for direct or indirect damage following water leaks from the humidifier.

» Do not use corrosive chemicals, solvents or aggressive detergents to clean
the inside and outside parts of the humidifier, unless specifically indicated
in the user manual.

» Do not drop, hit or shake the humidifier, as the inside parts and the linings
may be irreparably damaged.

- Foradiabatic-water spray-pressure humidifiers: the atomised water must be
distributed using a special atomising rack’ or through distribution systems
specified by CAREL INDUSTRIES Hqg

« For isothermal appliances: these are designed to produce steam at
atmospheric pressure, and not pressurised steam. CAREL INDUSTRIES Hqg
does not recommend and waives all liability for the use of distribution
devices other than those specified.

CAREL INDUSTRIES Hg adopts a policy of continual development.
Consequently, CAREL reserves the right to make changes and improvements
to any product described in this document without prior warning. The
technical specifications shown in the manual may be changed without prior
warning.

The liability of CAREL INDUSTRIES Hq in relation to its products is specified
in the CAREL INDUSTRIES Hg general contract conditions, available on the
website www.carel.com and/or by specific agreements with customers;
specifically, to the extent where allowed by applicable legislation, in no case
will CAREL INDUSTRIES Hg, its employees or subsidiaries be liable for any lost
earnings or sales, losses of data and information, costs of replacement goods
or services, damage to things or people, downtime or any direct, indirect,
incidental, actual, punitive, exemplary, special or consequential damage of any
kind whatsoever, whether contractual, extra-contractual or due to negligence,
or any other liabilities deriving from the installation, use or impossibility to use
the product, even if CAREL INDUSTRIES Hq or its subsidiaries are warned of the
possibility of such damage.

DISPOSAL

The humidifier is made up of metal parts and plastic parts. In reference to
European Union directive 2002/96/EC issued on 27 January 2003 and the
related national legislation, please note that:

1. WEEE cannot be disposed of as municipal waste and such waste must be
collected and disposed of separately;

2. the public or private waste collection systems defined by local legislation
must be used. In addition, the equipment can be returned to the distributor
at the end of its working life when buying new equipment;

3. the equipment may contain hazardous substances: the improper use or
incorrect disposal of such may have negative effects on human health and
on the environment;

4. the symbol (crossed-out wheeled bin) shown on the product or on the
packaging and on the instruction sheet indicates that the equipment has
been introduced onto the market after 13 August 2005 and that it must
be disposed of separately;

5. in the event of illegal disposal of electrical and electronic waste, the
penalties are specified by local waste disposal legislation.

Warranty on the materials: 2 years (from the date of production, excluding
consumables).

Approval: the quality and safety of CAREL INDUSTRIES Hq products are
guaranteed by the ISO 9001 certified design and production system, as well
as by the following marks.

WARNING: separate as much as possible the probe and digital input signal
cables from the cables carrying inductive loads and power cables to avoid
possible electromagnetic disturbance.

Never run power cables (including the electrical panel wiring) and signal
cables in the same conduits.

NO POWER

CABLES
TOGETHER

READ CAREFULLY IN THE TEXT!
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1. INTRODUCTION AND ASSEMBLY

1.1 Description of humiFog

humiFog is a humidifier and adiabatic cooler that atomises demineralised
water into very fine droplets that evaporate spontaneously in the air,
which is humidified and cooled.

humiFog uses a volumetric pump to pressurise the water, which is
atomised by special stainless steel nozzles.

The sophisticated control system combines the action of an inverter,
which controls the speed and consequently the flow-rate of the pump,
with a series of solenoid valves that activate only the nozzles that are
necessary, allowing the system to always operate at the ideal pressure to
atomise the water, across a wide range of flow-rates.

The effect of cooling the air is due to the spontaneous evaporation of
the droplets of water: the change in state from liquid to steam occurs by
subtracting energy from the air that, as a consequence, is cooled. Each
kilogram of water evaporated absorbs 0.69 kWh of heat from the air.

humiFog is a complete humidification and/or adiabatic cooling system
that can be used both in AHUs (air handling units) and to humidify or cool
industrial environments by spraying water directly into the environments.
The term zone refers to both AHUs and industrial environments.

1.2 Components in the system

humiFog is made up of:

« a pumping unit that delivers the water at high pressure (25-70 bars).
It also contains the electronic controller that completely manages the
pumping unit, controlling the temperature/humidity in a zone (either
AHU or environment) and managing any other zones connected to
the pumping unit;

+ The pumping unit can be set to operate:

- with flow control (maximum precision, minimum energy and water
consumption, single zone applications);

- at constant pressure (suitable for multizone applications where one
pumping unit supplies the humidification and/or cooling system in
different zones);

« distribution and atomisation system: system of pipes carrying the
pressurised water that house the atomisation nozzles and, in general,
the capacity-control solenoid valves and drain solenoid valves;

- droplet separator (only when installed in an AHU);

+ temperature and/or humidity probes (if necessary);

+ water treatment system: typically this is a reverse osmosis demineraliser
that supplies water with a low mineral salt content to the humiFog.

1.3 humiFog system configurations

The humiFog system can be used in the following configurations:

- single zone: for humidification and/or cooling applications in a AHU or
an industrial environment;

« multizone: for applications where one pumping unit (master) is
used to supply multiple zones with pressurised water. The master
will control one zone, in the sense that in relation to the zone probe
readings or the external controller, it will activate and control the
distribution and atomisation system so as to maintain the humidity or
temperature level. All other zones will have a controller (slave electrical
panel) that communicates with the master, and in relation to the zone
probe readings or the external controller will activate and control the
distribution atomisation system so as to maintain the humidity or
temperature level.

One important configuration is for indirect adiabatic cooling applications:
a pumping unit can be used to humidify the air in winter and to cool
the discharged air in summer before it enters a heat recovery unit. This

configuration is explained in detail in the chapters below.

humiFog humidifiers are available for:

+ maximum flow-rates respectively of 100 I/h,(UA100..) 200 I/h (UA200.),
320 1/h (UA320.), 460 I/h (UA460..), 600 I/h (UA600.);

+ type of cabinet: H=single zone master; Z=multizone master; S=slave
cabinet;

+ power supply voltage: D=230V 50 Hz; U= 208 V 60 Hz;

- version: O=without damper ; T=with damper (only versions with 100
and 200 I/h flow-rate)

- features of the pump and circuits: 0= brass; T=stainless steel; 2=
stainless steel, silicon free

“humiFog multizone pumping unit “+030222081 rel. 1.0 - 12.05.2009 7
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1.4 Dimensions and weights

Humifog master
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Fig.1a
Key:
1. power supply inlet;
2. terminal block inlet;
3. waterinlet;
4. water outlet;
5. drain
6. drain bypass..

N.B.: inlets for electrical connections ready to be cut out, opening
and cable gland installation to be performed by the installer

Packaging dimensions:

+ height (H): 1020 mm (40.16 inch);
» width (W) 1100 mm (43.30 inch);
+ depth (D) 455 mm (17.50 inch).

Weight of packaged humidifier:

+ models UA(100,200)(H,Z)3**: 100 kg (220 Ib);

+ models UA(320,460)(H,2)3**: 110 kg (240 Ib);

+ models UA600(H,Z)3**: 120 kg (265 Ib);

Weight of installed humidifier:

+ models UA(100,200)(H,2)3**: 85 kg (190 Ib);

+ models UA(320,460)(H,2)3**: 95 kg (210 Ib);

+ models UA60O(H,Z)3**: 100 kg (220 Ib);

Mechanical specifications:

+ Installation: floor standing;

+ IP20; (enclosure type 1).

+ cabinet operating conditions: 1 to 40 °C (34 to 104 °F) <80 % RH non-
condensing;

+ storage conditions: 1 to 50 °C (34 to 122 °F) <80 % RH non-
condensing
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Humifog slave
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N.B.: inlets for electrical connections ready to be cut out, opening
and cable gland installation to be performed by the installer

Packaging dimensions:

« height (H): 770 mm (30.14 inch);
« width (W) 605 mm (23.82 inch);
« depth (D) 255 mm (10.00 inch).

Weight of packaged humidifier:
» models UAOOOS(D,U)300: 21 kg (46.3 Ib);

Weight of installed humidifier:
» models UAOO0S(D,U)300: 19.5 kg (43 Ib);

Mechanical specifications:

« Installation: wall mounted;

« |P20; (enclosure type 1)

« cabinet operating conditions: 1 to 40 °C (34 to 104 °F) <80 % RH non-
condensing;

« storage conditions: 1 to 50 °C (34 to 122 °F) <80 % RH non-
condensing
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1.5 Components (master/slave)

Electrical components Water circuit components

Master cabinet
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Slave cabinet inlet water pressure reducer with filter;

Tst pressure gauge, inlet;

water filter;

minimum pressure switch (1 bar);

2nd pressure gauge, downstream of the water filter;
conductivity sensor;

water supply solenoid valve;

motor;

pulsation damper;

0. outlet pressure gauge, high pressure side;

11. piston pump;

12. maximum pressure switch (95 bars);

13. high pressure control valve;

14. thermostat (70 °);

15. bypass solenoid valve;

16. temperature probe;

17. pressure transducer

18. drain bypass.

=0 0N UTA WD

Key:

terminal rear view.

transformer B.

main switch G.

power supply terminal block.

VED inverter.

transformer primary fuse carrier (TRA: F1,F2; TRB:F3,F4).
inverter fuse carrier (F6, F7).

transformer B secondary fuse carrier (F8).
transformer A.

0. start relay K.

1. electronic controller;

2. control terminal block plus fuses

D200 N s W
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1.6 Electrical specifications

MASTER 230V 50 HZ

model UA100*D3** | UA200*D3** | UA320*D3** | UA460*D3** | UA600*D3**
VAC 230V 230V 230V 230V 230V
phases 1 1 1 1 1

Hz 50 Hz 50 Hz 50 Hz 50 Hz 50 Hz
power 0.955 kW  |0.955kW |1.150kW |[1.150 kW | 1.95 kW
current 70A 70A 92 A 92 A 120A
MASTER 208V 60 HZ

model UAT00*U3** | UA200*U3** | UA320*U3** | UA460*U3** | UA600*U3**
VAC 208V 208V 208V 208V 208V
Phases 1 1 1 1 1

Hz 60 Hz 60 Hz 60 Hz 60 Hz 60 Hz
power 0.955 kW [0.955 kW 1.150 kW 1.150 kW 1.95 kW
current 8.00 A 8.00 A 1020 A 1020 A 13A

FLA THP/8 A 1HP/8 A 2HP/12 A | 2HP/12 A |3HP/17 A
SCCR 5KA 5KA 5KA 5KA 5KA
SLAVE

model UA000SD300 UA000SU300

VAC 230V 208V

phases 1 1

Hz 50 Hz 60 Hz

power 0.280 kW 0.280 kW

current 220A 250 A

FLA - 3/4HP

SCCR - 5KA

1.7 Opening the packaging
Al

O make sure the humidifier is intact upon delivery and immediately
notify the transporter, in writing, of any damage that may be due to
careless or improper transport;

O move the humidifier to the site of installation before removing from
the packaging, grasping the neck from underneath;

for the master cabinet:

O position the cabinet near the site of installation (still packaged on the
pallet);

O remove the packaging;

O unscrew the bolts and remove the pallet (the cabinet is secured to the
bottom of the pallet using 4 bolts);

for the slave cabinet:
O open the cardboard box, remove the protective material and remove
the humidifier, keeping it vertical at all times.

Keep the packaging in a cool and dry environment (cardboard box, pallet,
4 bolts used to secure the cabinet to the pallet) for reuse.

1.8 Positioning the cabinet

Both cabinets: master and slave, should be positioned so as to guarantee
the following:

+ read the values on the display;

« access the keypad on the display;

+ open the front panels;

+ access to the inside parts for checks and maintenance;

+ connection of the water supply lines;

+ connection to the water distribution lines;

+ power and control connections;

in particular, for the Master cabinet:

It can be positioned wherever the following conditions are ensured:

+ clearance for routine maintenance as described in Fig. 1.f

+ humidity 20-80% rH non-condensing

+ temperature 1-40 °C;
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A Important: the maximum distance between the cabinet and rack/
distribution system is 50 metres, for higher distances contact CAREL
INDUSTRIES.

Positioning procedure:

- after opening the packaging:

 position the cabinet in the final position;
« level the cabinet horizontally.
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Fig. 1.f

Slave cabinet

Fasten it to a solid support surface using the screws and bracket
supplied.

Make sure there is enough space for the electrical power supply and
control connections.

rear of the cabinet
440

200

440

390 |

200
Fig. 1.9
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1.9 Opening the cabinet door

Master cabinet
Opening Fig. 1.h:
1. Release the water circuit panel:
- use a flat-head screwdriver (max. 8 mm);
- turn anticlockwise until releasing the panel.
2. Remove the panel: f)
- tilt the panel and lift it. / ﬁ
Closing Fig. 1.h:
3. Reposition the water circuit panel:
- Important: insert the bottom pins of the panel in the ()
corresponding holes (F). @
4. Lock the panel: & O] C
- use a flat-head screwdriver (max. 8 mm);
- turn clockwise until the panel is secured @

installer

= Fig. 1.

1.10 Components and accessories

Once having opened the packaging and removed the front cover of the

humidifier, make sure the following are included:

for master units:

« tool for opening the water inlet filter casing;

+ PG13and PG21 cable glands for the electrical connections (CE versions
only).

« yellow/black pump motor oil cap, to replace the red cap on the
pump.

for slave units

— m « kit of screws with plugs for wall-mounting;

+ PG13and PG21 cable glands for the electrical connections (CE versions
only).

Fig. 1.h

Slave cabinet

1. press and turn anticlockwise with a flat-head screwdriver (max 8 mm)
until releasing the panel;

2. open the cabinet door by turning it to the left.
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2.1 Water circuit installation: instructions

The water connections are

+ water inlet;

+ high pressure water outlet to the rack (see "connecting the cabinet to
the rack”in the distribution manual);

+ water drain.

Water circuit installation: instructions
To simplify installation and maintenance, install a manual valve
immediately before connecting the water inlet to the cabinet (this valve
is not supplied by CAREL).
humiFog only operates on demineralised water, preferably from a
reverse osmosis system. The specifications and the limits of the water are
described in detail in chap. 2.2.
1. open the water circuit (vedi par. Opening the cabinet door):
2. connect the water supply hose:
- the supply hose connection fitting is G3/4"F (NPT3/4"F 208 V 60 Hz
version).
- the inside diameter of the supply hose must not be less than
10 mm.
- run the water supply hose through hole “3"Fig. 1.a.

Water drain connection
1. connect the drain “5"Fig. 1.a to the drain system:
- use a hose with inside diameter 10 mm, resistant to demineralised
water.
- connect the hose to the drain connection underneath the cabinet
using a hose clamp.
N.B.: the hose and the clamp are not supplied by CAREL, to tighten
clamp, lift the cabinet.
2. connect the drain bypass “6"Fig. 1.a to the drain system:
- check the correct connection of the TFN8 pipe to the valve
compression fitting
- use TFN8 NYLON WHITE drain hose (1.5 m, supplied by CAREL).
- run the hose through the hole“6"in Fig. 1.a..
N.B... if the installation requires of a longer drain hose than the one
supplied, replace this with a hose having the same features (TFN8
NYLON WHITE) but in the required length.

Replacing the top oil cap on the pump
1. replace the top oil cap on the pump:
- replace the TOP oil cap ((Fig. 2.a, A), used for transport only, with the
CAP WITH THE VENT HOLE (Fig. 2.3, B) used in normal operation;
- keep closed cap for future transport.
2. reposition the front panel on the water circuit and close it.

-
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2. WATER CIRCUIT CONNECTIONS

CE versions

model UA100*D3** |UA200*D3** |UA320*D3** |UA460*D3** |UA600*D3**
maximum 100 200 320 460 600
flow-rate (I/h [220 441 705 1014 1323
Ib/h:Gd) 634 1268 2028 2916 3805

inlet press. 0.3 to 0.8 Mpa
(Mpa,BarPSl) |3 to 8 Bars

40 to 100 PSI
temperature |1T40°C /347104 °F
inlet G3/4"F
Adapter M16.5m DIN 2353 (G3/8"F)
outlet
(pump)
drain Stainless steel pipe OD 10 mm/ 0.4 inch
UL versions
model UD100*U3** |UD200*U3** |UD320*U3** |UD460*U3** |UD600*U3**
maximum 100 200 320 460 600
flow-rate (I/h |220 441 705 1014 1323
lb/h;Gd) 634 1268 2028 2916 3805

inlet press.  [0.3t0 0.8 Mpa
(Mpa,Bar,PSl) |3 to 8 Bars

40 to 100 PSI
temperature |1T40°C /347104 °F
inlet NPT3/4F
Adapter NPT3/8F
outlet
(pump)
drain Stainless steel pipe OD 10 mm/ 0.4 inch

2.2 Supply water characteristics

Why does humiFog require demineralised water?

Humifog only works with demineralised water, to ensure:

* minimum maintenance;

« no blockage of the nozzles;

« no dust (the droplets that evaporate do not leave mineral salts in the
AHU/environment);

« more hygiene.

To ensure the supply water has the correct characteristics, reverse osmosis
systems are recommended; these eliminate almost all the minerals,
require minimum maintenance and feature low power consumption.

The use of demineralised water is also required by standards such as
UNIB883, VDI6022, VDI3803.

humiFog must only be supplied with treated water, based on the limit
values listed below. In normal circumstances, this means that the water
must be treated using a reverse osmosis system.

recommended supply water characteristics | unit of limits
measure max.

Specific conductivity at 20°C (**) (oR, 20 °C) usS/cm 0 50
Total hardness (**) (TH) mg/I CaCO3 |0 25
Temporary hardness mg/I CaCO3 |0 15
Total quantity of dissolved solids (cR) ma/I ) (*)
Dry residue at 180° (R180°C) mg/I ) (*)
Iron + Manganese mg/| Fe+Mn |0 0
Chlorides ppm Cl 0 10
Silicon dioxide mg/ISi02 |0 1
Chlorine ions mg/I Cl- 0 0
Calcium sulphate mg/I CasO4 |0 5

()= values depend on the specific conductivity; in general:
CR =0,65 * Or,20°c; Riso =0,93 * Or 20°c

** main values to keep in consideration for every type installation.

A Important: If the specific conductivity is less than 30 uS/cm, the
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stainless steel pump should be used.
Important: (**) for conductivity values around “0", contact CAREL
INDUSTRIES for operating suggestions.

2.3 Water circuit installation: checklist

humiFog system name:

Description / notes

Cabinet level

Distance between cabinet-rack/water distribution system: <50 m.
Water supply connection

Water inlet pressure >3 bars (0.3 MPa, 40 PSI)

Filters filled with water

Drain connected to the water drain system

drain bypass: TFN8x10 NYLON WHITE hose connected to the water
drain

Pump: oil cap replaced with the cap featuring the vent

Supply water within the limit values See the section on “Supply water
characteristics”

Date:
Signature:

OO0 OOOooOoooo
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3. ELECTRICAL CONNECTIONS

Master version

O ofofo] e elseed
= S olololo 5000 b Key:
o ads - 1 L/N/GR Power supply
ﬁ OOOOO D Important
c 0 % ololo <] - make sure that the cable
. T — j1—£%r glands are fitted
@ «do not run the control and
signal cables through this
° cable gland.
@ 2 |B1 Main humidity/temperature
l probe
B2 Limit humidity/temperature
: probe
B3 AUX probe (temperature
T display only)
B o) (e @ J15 |NO8 Cumulative alarm relay
< ir e / | ‘ 2 PEN/GOA Pumb;fing unit rlemote
- enabling signa
Doy [ e @] [ s @ ROAL/GOA Water treatment system
) alarm signal
BKUP/GOA Backup cabinet signal
@ ROEN/COM Water treatment system

-] [<]
T

PSS sssssscesss Nl [ o
hd e ON-OFF/GOA Control signals from external
QQQSZ o|lo|o|o|o|o|o|o|o|o|o|o|o|o voltage—free contact, i.e. ON/
E VB o FIEE OFF humidistat
RKEN/GOA Enable RACK production

’ o] FLUX/GOA Air flow switch
3 NC1-+NC6/GOB  |Capacity-control solenoid

valves, step

OO,

NO1--NO6/GOB

Drain solenoid valves, step

NOL

Line drain solenoid valve

NOV Vent solenoid valve (rack)

Field card Field card input for Master
Slave connection

Serial Card Serial card input for BMS

Fig.3.a (Building Management

Systems)

Slave version

N.B.. feature adequate protection on all

activation outputs to external devices.
o | —
o o [eX[e)®)
0000
° o|ofo oDO
o o o O
i
I
|
Il Oo0onooooooaooo 1

I}

Dy [ Feess @ [ aw @

Fig.3.b
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3.1 Power supply 3.3 Control signals from external voltage-

Depending on the model: free contact (humidistat)
« UA****D3** yoltage 230V 1~ 50Hz
o UA®***J3** voltage 208V 1~ 60Hz

a) ON/OFF (C control)

A Important: The cqbles mu;t conform to Igcal standards. ' Cables + up to 30 m: two-wire cables cross-section 0.5
Install a power switch outside the humidifier to completely isolate mm? (AWG20)
the mains power supply, with earth fault protection (30 mA). . greater than 30 m: shielded cables cross-section

1.5 mm? (AWG15)

installer

MASTER SLAVE electrical specifications |voltage-free contact
of the contact
L
N/W 7
L GR I ezg%ég GOA GOB GOBy
= S 5050, O 214
[~ =
B ),
6 POOOC an 08 | By,
z|Z|3|&E|=
e [EI2IE[2IBIO0) 0000
GR —J— Jf ‘ ‘ ‘ )/
NW —————— _, @ 5
| -]
Fig. 3.c Fig.3.e
CONNECTIONS Contact open: humiFog deactivated
Master - slave cabinet Power cable Contact closed: humiFog activated
L L/F (phase)
N N/W (neutral) humiFog Master cabinet ON/OFF humidistat thermostat
GR GR/PE (earth) ON/OFF NC/NO
GOA COM
b) ON/OFF and limit probe (CH/CT control)
3.2 Remote ON/OFF >
O T2lalz]=| GOA | GOA | GOA [5[=[x| GOB | GoB
Cables - Up to 30 m: two-wire cable AWG20/22 @ HEEER 2lg2 y
electrical specifications of the voltage-free contact &R ooog © | © | © pog © ;7/
contact: P
© 100000 i | gon | aon 120 08 [ G,
HHEER 83|35
o [E2EEIS0000c0sEEclooy
@zigagGOA GOA | GOA [5[=[| GO L /
HEEEIE HEE ~
&R o0 © | © | © poo ®
© PO Goa | con | con (2D cog | cop —_
=|Z|5|&|= SIEl3
o [EBIEEBoodoc0EEE0od/ l%/\
Lo >

/ J9 J24 J2 J3
@ @ N e I =Y
o2l 523 mogES Hogiigs

Fig. 3.d @Fq@\@*@\@l@\@lf’@\@l@\@

Key:
1. Pump remote ON/OFF L,:::
2. Zone remote ON/OFF

+(6)

c

\

A
I
I
I
I
L1

2lolo

out H

Fig. 3.f
Key:

CONNEC-”ONS . 1. ON/OFF humidistat thermostat
humiFog Master cabinet Remote ON/OFF 2. limit humidity/temperature probe
PEN  (enable pump) NC/NO
RKEN (enable master rack) NC/NO
GOA CcoMm
humiFog Slave cabinet Remote ON/OFF
RKEN (enable slave rack) NC/NO
GOA CcoMm

C)NB.: the Master unit is supplied with contacts PEN-GOA and
RKEN-GOA jumpered, the Slave unit is supplied with contact RKEN-GOA
jumpered
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3.4 Modulating control signal (J2)

The control signal input connections depend on the control algorithm
activated.

Cables «+ up to 30 m: two-wire cables cross-section 0.5 mm?2
(AWG20)

« modulating control with external controller

+ modulating control with ambient humidity probe

- external controller and limit humidity probe

« ambient humidity probe and limit humidity probe

+ modulating control with temperature control

« modulating control with temperature control and limit
probe

the signal may
come from

To set the type of operation, control and signal:“installer menu > type of
control (see chap. 9.11 Installer menu).”

N.B.: shielded cables should be used. The cables must not run near

the 230 V/208 V power cables nor near the contactor cables: this
avoids measurement errors due to electromagnetic disturbance.

a. Modulating control with external controller (P control)
0to1V;0to10V;2to 10V; 0 to 20 mA; 4 to 20 mA.

T ™\

J9 24 2 3

og = o
—umZ=g T owd
oS T |l oomd

®|®‘®|®‘®’®|®‘®|®

‘GU

[%
L]
[ Q|[ erm
[ @[ 6ND
%) [E1

Fig.3.9
Key:
1. external controller

Connections:
humiFog cabinet External controller

J2 B1 OuT

GND Reference, shield

b. Modulating control with ambient humidity probe (H control)
0to1V;0to10V;2to 10V;0to 20 mA; 4 to 20 mA

——
LF 'ELPSARJ&

19 124 2 3 /
SERESSERESSERSISEE
CE TR EESET Y

Vterrn
GND
# Vic

Key:
1. humidity sensor

Connections:

humiFog cabinet Ambient humidity probe

J2 B1 OUTH
+Vdc +(G)
GND M

16 “humiFog multizone pumping unit "+030222081 rel. 1.0 - 12.05.2009
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c. Modulating control with controller and limit probe
(PH/PT control)
0to1V:0to10V;2to 10V;0to 20 mA; 4 to 20 mA

——
LfIEL,D,C@,\

19 124 J2 ;3

= og ST o)
o £E== =g o w O
=S e o 8 0 B T oo @ @ )|

SSmeSSEEESESESIESES
O O T

LE:}::?:—S{

mfo)

=A== = { |t AT
|
|
b—- OFE ]
777777 CSllor ]
Fig. 3.i

Key:
1. limit humidity/temperature probe;
2. external controller.

Connections:

humiFog cabinet External controller Limit humidity
probe
12 B1 ouT
B2 OUT H/T
+Vdc +(G)
GND Reference M

d. Modulating control with ambient humidity probe and limit
humidity and temperature probe (HH/HT control)
0to1V;0to10V;2to 10V;0to 20 mA; 4 to 20 mA

TT—

ES s [=%=
o |5Z3 —amZ2g
Hg 2S5 = =2RE T

SRS ESEE ;
SEECSEmEEEY

|
|
| | —F———3{ g
[ g R
} L,ﬁ,, ———— 8 ZutHlT @
\
\ I
I === +
} L,,E,,,},—g{ M(c)
Lo ——— A Ot #
Fig.3.j
Key:
1. limit humidity/temperature probe;
2. ambient humidity probe.
Connections:
humiFog cabinet External limit humidity
controller probe
2 B1 OUTH
B2 OUT H/T
+Vdc +(G) +G)
GND M M
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e. Modulating control with temperature control (T control)
0to1V;0t010V;2t0 10V;0to 20 mA; 4 to 20 mA

TT——

B

B |

B |
[0

Key:
1. ambient temperature probe;

Connections:
humiFog cabinet

C
d
[ )|[ Ve
L2
(2|l 5w
Q
Q
Q)
———1 Q|

r
\
I

- [ O+ _]
777 |
- S

Fig. 3.k

Ambient temperature probe

2 B1 outT
+Vdc +(G)
GND M

h. Modulating control with temperature control and limit humidity
and temperature probe (TT/TH control)
0to1V;0to 10V;2to 10V; 0to 20 mA; 4 to 20 mA

—\
[ FiELD CARDN,
J9 J24 J2 J3

o
> &)

=
=S

E2Y lkaxgE28 318
OISO [QIQIS|CS0[S[S[S)]
EEEE ‘\‘I \;I;
[
[ “—— —— 3 q|F®
|
i L*;j‘:ﬂ::ﬂ:—g{ | (1)
\ b
} lt,, ——3{ qF®
- L::ﬂ::ﬂ:—g{}—;“” ®
Fig.3.n

Key:
1. limit humidity/temperature probe;
2. ambient temperature probe.

Connections:
humiFog cabinet Ambient temperature limit probe

f. Modulating control with temperature control using NTC probe
(T control)

Tor———

probe
J2 B1 OuTT
B2 OUT T/H
+Vdc +(G) +(G)
GND M M

Connections:

humiFog cabinet NTC probe
J2 B1 NTC
GND NTC

g. Modulating control with temperature control and limit humidity

probe (TH control)

0to1V:0to10V;2t0 10V;0to 20 mA; 4 to 20 mA

TT——

—————\
Lf@@fﬁ&t&

J9 124

2 3

o d
=9

gz
o E=Z
(R =SS e

o b0 S T

o
= O o
oo &8 2 &

Key:

Wq@p:®|®‘®|®|®*®|®|®|®r
L
A 9@
R R nn s XY Q)
Lo _] Qe
Fig.3.m

1. ambient temperature probe and limit humidity probe;

Connections:

humiFog cabinet

Ambient temperature probe + limit
humidity probe

J2 B1 OUTT (main)
B2 OUT H (limit)
+Vdc +(G)

GND M

3.5 Solenoid valve connection for

distribution system

For the management of the distribution system, the cabinet controls four
types of solenoid valves:

+ normally closed “NC"for capacity-control of the manifolds.

+ normally open “NO"for draining the manifolds.

+ normally open vent valves.

« normally open line drain valves.

Recommended connection cables: two-wire plus earth AWG 13 (1.5mm?),
maximum length 100 m.

GOB | GOB | GOB | GOB~GOB | GOB | GOB

GOB | GOB | GOB | GOB | GOB | GOB | GOB
doidoidododoidodo

No4 [O [_FustE | O No4
Nos [(O [_Fuste | O Nos
Nos [(O [_Fust ] O Nos
NoL (O [_Fuse ] O Nou
Nov [O [_Fust ] O Nov

nos O [Fuse ] O nos

O

O

O

O

O

O

O
nat (O [CFuse ] Qfna
ne2 |O [ruse ] Qpne
ne (O [ruse ] Ofna
ne O [Cruse ] Of nes
nes O [Fuse ] Ofnes
nee (O [Fuse ] Of nes
not |O [Fuse ] Qnot
no2 O [ruse ] Of no2

Fig. 3.0
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Ref. Cabinet Solenoid description Max. no. of 3.7 Cumulative alarm relay (J15)
terminal valve solenoid Activated when one or more alarms is detected via a contact/output that
block connector v:lves per can be transferred to a supervisory system.
step.
T INC1-GOB |1-2 Capacity-control sol. |6 Cable two-wire AWG 15/20
valves 1st step Electrical specifications |power 500 VA;
qh) 2 INC2-GOB  |1-2 Capacity-control sol. |6 of the relay voltage 250 V;
— valves 2nd step current 2 A resistive/
© 3 INC3-GOB [1-2 Capacity-control sol. |4 inductive
s valves 3rd step Status and operation of |contact open no alarm active
cC 4 INC4-GOB [1-2 Capacity-control sol. |2 the relay: contact closed active alarm/alarms
o— valves 4th step
5 [INC5-GOB |1-2 Capacity-control sol. |2
valves 5th step

6 |NC6-GOB |1-2 Capacity-control sol. |2 ‘
valves 6th step

7 INO1-GOB |1-2 Drain solenoid valves |6 ®|®‘®‘®|®

|st step o . o3 mgggmm
8 [NO2-GOB [1-2 Drain solenoid valves |6 =TT e oy
2nd step
9 |NO3-GOB |1-2 Drain solenoid valves |4 \
3rd step
10 |[NO4-GOB |1-2 Drain solenoid valves |2 [\]
4th step |
11 [NO5-GOB [1-2 Drain solenoid valves |2
5Sth step Fig.3.q
12 [NO6-GOB |[1-2 Drain solenoid valves |2
6th step Connections
13 |[NOL-GOB |1-2 Line drain solenoid 2 humiFog cabinet terminal
valves J15 NO8 normally open
14 |INOV-GOB |1-2 Vent drain solenoid 1 c8 COM
valves
N.B.:using the solenoid valves supplied by Carel SpA, each individual
cabinet can power up to 22 solenoid valves, divided as follows:
+ 10 NC capacity-control solenoid valves
+ 10 NO manifold drain solenoid valves.
+ 1 line drain solenoid valve. . .
. 1 vent drain solenoid valve. 3.8 Alarm inputs from external devices
Cable two-wire AWG 15/20
Electrical specifications |voltage-free contact
of the relay
Status and operation of |contact open no alarm active
3.6 Water treatment system control the relay: contact closed active alarm/alarms
Cables + up to 30 m: two-wire cable /
cross-section 0.5 mm2 9 _[2[s[z[=| GoA | GOA| GOA [5]-T| GoB G(V
(AWG1S) S 556019 © | O[O 60 O |/
Electrical specifications of |- power 50 VA;
the contact; - voltage 24V,
- current 0.5A resistive/ S 22222 GOA GOA 222 G0B | GO /
inductive cr [EI2IEIRISIO O‘ OEIE QO‘OO‘Q
Status of the contact Master OFF or in standby contact open
according to master status _ |Master ON contact closed J L /
F( / Fig.3.r
ezigﬁs GOA | GOA | GOA [5[=T| GOB GO}/
HEEEl HEIE Key
GRoooooOOOoooO/ 1 alarmi A
. alarm input from water treatment system;
2. alarm input from AHU pressure sensor (flow switch).
o O??SS Gon | 6o | Gon (9O o8 | o ;/
or [EEE[S SO‘OO‘OO‘Og £ é’O‘OO‘O N.B.: the unit is supplied with contacts ROAL-GOA and FLUX-GOA
/ jumpered.
Fig.3.p

Key:
1. water treatment system control
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3.9 Master-slave connection

3.10 Supervisor network

The master-slave multizone configuration is a serial connection using the
optically-isolated 485 FieldBus cards on the humiFog multizone master
and slave units.

Cable cross-
section

use two-wire twisted cable with shield, AWG20/22, with
cross-section at the terminals min. 0.2 - max. 2.5 mm?

Connections

humiFog master Fieldbus card humiFog slave Fieldbus card
+ +
GND GND
FieldBus RS485 4
=i ’ = =

S —

1)

A R
Fig.3.s

Note: if the optional card is in the last position on the supervisor
serial line and the line is longer than 100 m, connect the 120 Q - 1/4
W line terminal resistors to the pins, as shown in the following figure.

120 Q
,/,:Q
- + GND - + GND|
pCO3 pCO 3
120 Q
Q slave slave

master

Fig. 3.t

Fig.3.u
Optional CAREL cards

network/card protocol supported
PCOS004850 RS485 (stand.)- | CAREL, Modbus®
PCO100MDMO R5232 (external CAREL for remote connections
modem)
TCP/IP
. SNMP v1 &v2c
PCOT000WBO | Ethernet BAChet™ Ethernet™ 1S08802-2/8802-3
BACnet/IP
Ethernet™ w
PCO1000BAO (Modbus®) BACnet™ MS/TP

A Important: Follow the instructions shown on the optional cards
for the technical specifications, connections and expansion boards.

Default: CAREL supervisor protocol.

All the new features are supplied as standard with the RS485 card, other
cards and protocols are optional.
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4.1 Pumping unit with flow control

configuration

humiFog controls the humidification and/or cooling capacity by
continuously controlling the atomised water flow-rate across a wide
range of modulation.

This configuration is used in the following applications:

+ humidification and/or adiabatic cooling (direct) in an AHU;

+ humidification and indirect adiabatic cooling in an AHU with heat
recovery unit (one atomisation system at a time atomises the water). In
this case, a zone electrical panel will be required, see the next chapters
for further information.

humiFog is fitted with an inverter to continuously and precisely control
the speed of the pump and, consequently, the flow-rate.

The outlet pressure is kept within the optimum water atomisation limits
by the range of modulation of the pump speed and control of the
number of nozzles that atomise the water.

In detail, the nozzles must be supplied at a pressure in the range from
25 to 70 bars, to ensure that the droplets generated have an average
equivalent diameter of 10-15 um.

Based on the flow-rate of water to be atomised, humiFog will activate the
number of nozzles that ensures the pressure is within the range indicated
above.

Itis clear that if the required flow-rate is low, just a few nozzles will be
needed to atomise the water; if the request increases, the increase in
flow-rate will cause an increase in pressure that, if it exceeds 70 bars, will
activate other atomising nozzles, consequently decreasing the pressure
and returning it within the range of optimum values. Similarly, if the
humidification request decreases, the flow-rate and thus the pressure will
decrease and, if the latter falls below 25 bars, some nozzles will be closed
so that the pressure returns within the optimum atomisation range.

This is possible because the nozzles are assembled into groups of up to
four, with different capacities; when suitably activated, these guarantee
continuous modulation of the flow-rate across a wide range, nominally
from 14 to 100% of the maximum flow-rate, with a pressure from 25 to
70 bars.

The groups of nozzles are normally configured when selecting the
humiFog system, and the procedure is clearly described in the documents
supplied with the water distribution system (rack).

The pumping unit in the flow control configuration can only be used for
single-zone applications: one pumping unit supplies just one zone at a
time. Multizone configurations are not possible.

The flow control configuration guarantees maximum humidification and
adiabatic cooling precision as capacity is controlled continuously and
across a wide range.

20 “humiFog multizone pumping unit "+030222081 rel. 1.0 - 12.05.2009
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4. PUMPING UNITS

4.2 Pumping unit with constant pressure

control

The humiFog controller manages the water pressure generated to ensure
it remains at a constant level, typically 70 bars.

This configuration is used in the following applications:

» humidification and/or adiabatic cooling (direct) in an AHU (the flow
control configuration is recommended);

» humidification and indirect adiabatic cooling in an AHU fitted with
heat recovery unit (the two distribution systems can atomise water at
the same time);

« humidification and/or adiabatic cooling (direct) in an industrial
environment;

+ humidification and/or adiabatic cooling (direct) in multiple zones,
whether AHUs, AHUs fitted with heat recovery units, industrial
environments, or any combination of these.

Note that in the case of humidification and/or cooling adiabatic directly
into rooms, constant pressure control is preferred over flow control: as
the droplets are atomised directly into the environment, to minimise the
space required for evaporation, the smallest possible diameter should
be achieved and therefore the water must be atomised at maximum
pressure. This is represented by constant pressure control, which
maintains the pressure at 70 bars.

humiFog is fitted with an inverter to control the speed of the pump and
maintain the pressure at the rated value set by parameter, typically 70
bars.

The humiFog system will be made up of a pumping unit (master) that
also controls its own zone, as well as a series of zone electrical panels
(slaves) corresponding to the number of remaining zones.

Note that for humidification and indirect adiabatic cooling in an AHU
fitted with heat recovery unit (the two distribution systems may atomise
the water at the same time) a zone panel (slave) will be required.

The water distribution system/systems have nozzles organised into
groups, called steps, which in general each have different capacities.
Based on the flow-rate of water to be atomised in one or more zones, the
humiFog system will activate the required steps until the nozzles atomise
the required quantity of water. Each zone can have up to 6 modulation
steps.

The groups of nozzles are normally configured when selecting the
humiFog system, and the procedure is clearly described in the documents
supplied with the water distribution system (rack or room distribution
and atomisation system)

Constant pressure control rationalises operation of the humiFog pumping
unit as, despite the lower precision, it can treat a number of zones at the
same time without installing a pumping unit for each AHU or industrial
environment.
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5. DISTRIBUTION SYSTEM

This paragraph briefly describes the distribution and atomisation systems
for AHUs (rack and droplet separator) and for rooms. These are described
in detail in the "humiFog - distribution systems” manual.

5.1 Air handling unit: distribution,
atomisation system and droplet separator

The rack is supplied made-to-measure based on the AHU/duct and is
made up of various vertical manifolds with atomisation nozzles, each
with activation and drain solenoid valves. Each rack is also fitted with a
main drain solenoid valve installed at the lowest point of the piping that
connects the rack to the pumping unit. In addition, it is fitted with a vent
solenoid valve on the horizontal manifold so as to completely empty
the pipelines. The manifolds house the required number of atomising
stainless steel nozzles located in specific positions, calculated during the
system configuration phase and described in the documents supplied
with the rack.

The droplet separator has the purpose of trapping the droplets of water
that are not completely evaporated, so as to prevent objects located
downstream from getting wet. The droplet separator is supplied in
standard modules that can be assembled on a support structure to cover
the cross-section of the AHU. The structure is always in stainless steel,
and guarantees fast and effective draining of the water trapped by the
droplet separator. The modules are available with glass wool or stainless
steel filters, the latter required for hygiene-certified installations, such as
VDI6022, UNIB884, etc.

The width and the height of the rack and the droplet separator comes in
152 mm steps, with the following limits:

- width: 558 to 2826 mm;

+ height: 508 to 2790 mm.

If the droplet separator does not exactly cover the cross-section of the
AHU, the free spaces must be sealed to prevent air from bypassing the
droplet separator.

Flexible or stainless steel hoses are supplied for connecting the pumping
unit to the rack.

Note that a droplet collector tank with drain connection must also be
fitted, containing the rack, droplet evaporation chamber and droplet
separator. This tank is not supplied by CAREL.

5.2 Direct humidification into the room:

distribution and atomisation system

This system consists of

+ hoses and/or stainless steel pipes for the distribution of pressurised
water;

« capacity-control solenoid valves to shut off the branches of the system
that don't need to atomise water (on/off operation, N.C));

« drain solenoid valves to empty the installation and prevent stagnation
of water (on/off operation, N.O., opening pressure 13 bars);

+ main drain solenoid valve installed on the lowest point of the piping
that connects the rack to the pumping unit, so as to completely empty
the system and avoid stagnation of water. The solenoid drain valves
are also used to quickly discharge water pressure when the line stops
atomising, avoiding dripping. In addition, the solenoid drain valves
are used for the automatic periodical washing function managed by
humiFog;

+ stainless steel manifolds (pipes with holes) with atomising nozzles;

« blower units: compact units featuring manifolds with atomising
nozzles, on-off solenoid and drain valve, plus a fan that creates a stream
of air that carries the droplets and ensures they evaporate completely
before falling in the environment.

The distribution and atomisation system can have up to 6 capacity
modulation steps, where, obviously, each step can have a series of
branches with pipes, manifolds and/or blower units.

Special attention must be paid to the position of the nozzles and the
blower units inside the environment: observe the installation limits
(minimum installation height and minimum horizontal distance from
objects/machinery/people that must not be wetted), as shown in the
"humiFog multizone: distribution system”manual.
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humiFog for AHU/ducts is suitable for all applications in which the air
can be humidified and/or cooled adiabatically, atomising demineralised
water. Below are some possible applications of humiFog:

« office buildings

+ hotels and call centers

+ printing and paper industries

+ cleanrooms

+ libraries and museums

« textiles industry

+ food industry

« direct/indirect adiabatic cooling

+ timberindustry

« other industrial applications.

The possibility of using an atomising rack for indirect adiabatic cooling
is especially interesting: the air to be discharged is cooled adiabatically
(bringing it to saturation) and is then used to cool the fresh outside air
using an air-air heat exchanger, as shown in the following figure.

@jr
CFyfrEj

R332
=
o

0
=<

recirculated air;

exhaust air;

saturated and cooled air;
outside air inlet;

heated exhaust air;
cooled outside air;

fresh air.

NO VAW =X

6.1 Main advantages of humiFog multizone

The main characteristic of humiFog for AHUs is compliance with the
European standards on air hygiene, as certified by the Institut fur
Lufthygiene in Berlin, which has declared it as compliant with the
following standards:

Standard air-conditioning
VDI 6022, page 1 (04/06)
VDI 3803 (10/02)

ONORM H 6021 (09/03)
SWKIVA104-01 (04/06)
DIN EN 13779 (09/07)

*:In accordance with H6020 (02/07), chapter 6.13.2 the use of steam
humidifiers or equivalent humidification systems is required in Austria.

Hospitals

DIN 1946, part 4 (01/94) v
ONORM H 6020 (02/07) v
SWKI 99-3 (03/04) v

ENANANENEN

Please note:

+ VDI6022/2006: “Hygiene requirements for ventilation and air-
conditioning systems and units”

+ DINEN 13779:"Ventilation for non-residential buildings — Performance
requirements for ventilation and room conditioning systems”

+ DIN1946 - Ventilation and air conditioning - part 4: Ventilation in
hospitals
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6. APPLICATIONS

Further advantages of the humiFog system include:

« extremely low electricity consumption: around 4 Watts for each litre/
hour of humidification capacity;

+ high maximum capacity: 600 kg/h (customised versions are available
with capacities up to 5000 kg/h);

+ high precision, thanks to models with continuous modulation from
14% to 100% of maximum capacity;

» complete distribution rack, supplied already assembled and tested;

« extremely fine atomisation with consequently very little space required
for evaporation, due to high water pressure (25 to 75 bars);

« optimum humidification and cooling effect in the AHU thanks to
custom racks made to measure based on the cross-section of the
AHU;

« very low maintenance requirements

« automatic washing and emptying cycles to avoid stagnation of water

» no dripping;

« silent nozzles

» modularity: one pumping unit can supply up to 6 zones

« connectivity: humiFog can be connected to external systems, for
example BMS, using the MODBUS, TCP/IP protocols etc. (see paragraph
3.10).
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7. CONTROL

The electronic controller fitted in the humiFog features different control
algorithms, which can be selected from the installer menu.

+ HH control:

modulates the capacity (water flow-rate) using two humidity probes, one
control probe normally installed in the AHU in the return air, and one limit
probe, usually installed downstream of the droplet separator.

« HT control:

modulates the capacity (water flow-rate) with two probes, one humidity
control probe and one limit temperature probe. This configuration is
recommended for systems in which a certainly humidity level is required
without however excessively cooling the air.

« H control:
like the HH algorithm but without the limit humidity probe;

Below is the diagram of operation using humidity control probes

@

100% === ——m s e mm o=

®

ol N

Fig.7.a
Key:
1. production
2. humidity control probe
3. maximum production
4. minimum production
5. proportional band
6. hysteresis (10% of “5")

+TH control:

modulates the capacity (water flow-rate) with a temperature probe
normally installed in the AHU in the return air, and a limit humidity
probe, usually installed downstream of the droplet separator. In room
applications, both probes are installed so that the temperature and
relative humidity represent the average ambient values (for example, not
near windows or the nozzles where the cooling and humidification effect
do not correspond to the averages in the room)

+TT control:

modulates the capacity (water flow-rate) with a temperature control
probe and a limit temperature probe. This configuration is recommended
for adiabatic cooling systems in rooms where the control probe is usually
installed in the centre of the room and the limit probe at another “critical”
point where the temperature must absolutely not fall below a set limit
value.

« T control:
like the TH algorithm, but without the limit humidity probe;

Below is the diagram of operation using temperature control probes

©
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f

0 Co/F° @
Set point

Fig. 7.b
Key:
1. production
2. probe control temperature
3. maximum production
4. minimum production
5. proportional band
6. hysteresis (10% of"5")

+ PH/PT control:

capacity is modulated proportionally to an external control signal and is
limited based on the value measured by the limit temperature or humidity
probe. This is the typical configuration used in humiFog installations
connected to a Building Management System that generates a control
signal;

« P control:
like the PH/PT algorithm but without the limit humidity probe;

Below is the diagram of operation with proportional control.
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Fig.7.c

Key:

production

external request
maximum production
minimum production
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+ CH/CT control:

operation in on/off mode, based on a voltage-free external contact (for
example, a humidistat). The capacity will thus be either the maximum
set or nothing, depending on the status of the external contact, and is
limited based on the value measured by the limit probe.
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- C control:
like the CH/CT algorithm but without the limit probe;

The HH and TH algorithms are the most commonly-used, and
recommended for humiFog installations.

The limit humidity probe described above is usually set to high values, e.g.
80% rH, so as to limit the maximum moisture in the air introduced into the
duct and into the room. This is especially recommended in installations
where air flow-rate and operating, temperature and humidity conditions,
may change over time and, consequently an additional safety system is
required to prevent the humidifier from over-humidifying the air and, in
the worse case scenario, condensing in the ducts downstream.

taller
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Below are the two diagrams of operation with humidity or temperature
probes

o @

®

Fig. 7.d
Key:
1. production
2. limit probe
3. maximum production
4. minimum production
5. proportional band
6. hysteresis (10% of the set point)

N.B.: for convenience, the diagrams show continuous modulation of
the flow-rate while, depending on the model, control may be
continuous or in steps.
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8. SINGLE ZONE AND MULTIZONE CONFIGURATION

The humiFog system can be used in the following configurations:

8.1 Single zone

For humidification and/or cooling applications in AHUs or industrial
environments. The pumping unit has just one distribution system, a rack
in the case of AHUs or a room distribution system with simple manifolds
and nozzles or blower units. The humiFog control system (single zone
version UAxxxxxxxx) controls both the pumping unit and the connected
distribution system. In particular, it receives signals from the probes and/
or the external control system, calculates the required humidification/
cooling capacity, starts the pump to pressurise the water and manages
the solenoid valves in the distribution system. In addition, it manages the
filling, wash and drain cycles.

Single zone application in AHU

As can be seen in the figure, humiFog is a complete system for
humidification/cooling in AHUs.

humiFog can be set for:

- capacity/flow-rate control:

As described in detail in the paragraph “humiFog with flow control’, the
humiFog controller managers the humidification and/or cooling capacity
by controlling the water flow-rate atomised continuously across a wide
range of modulation.

The outlet pressure is kept within the optimum water atomisation limits
by the range of modulation of the pump speed and control of the
number of nozzles that atomise the water.

For example, if low capacity is required, only the first group of nozzles is
activated and the pump speed will be controlled to ensure the required
capacity (Fig. 8.a point 1). If the request increases, the pump speed will
increase and, as a consequence, the flow-rate and outlet pressure will
increase. If the pressure exceeds the maximum limit (75 bars, settable)
humiFog will activate a further group of nozzles (max 4 groups), Fig. 8.a
point 2, so that, for the same flow-rate, the operating pressure will drop
and fall within the limits (25-75 bars, settable). If the request increases
further, the pump will increase the flow-rate and the pressure until
activating a further, third, group of nozzles (Fig. 8.a point 3). The process
is repeated until the maximum flow-rate is reached, corresponding to
all the groups of nozzles being active and the pump operating at the
maximum rack flow-rate (Fig. 8.a point 4). Similarly, the system will behave
in reverse if the request decreases, reducing the speed and consequently
the flow-rate of the pump and deactivating the groups of nozzles one
after the other.

The groups of nozzles on the rack are configured automatically during
humiFog system selection procedure using the “humiFog excel tool”
and is described in detail in the documents supplied with the water
distribution system (rack).

The flow control configuration guarantees maximum precision of
humidification and adiabatic cooling as capacity s controlled continuously
and across a wide range.

- constant pressure control:

As better described in the paragraph “humiFog with constant pressure’,
humiFog is fitted with an inverter to control the speed of the pump, so
as to maintain the pressure at the rated value set by parameter, typically
70 bars.
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Fig.8.a

The water distribution system/systems have nozzles organised into
groups, called steps, which in general each have different capacities.
Based on the flow-rate of water to be atomised in one or more zones,
the humiFog system will activate the best combinations of steps until
the nozzles atomise the required quantity of water. For example, if the
system has three steps with the following capacities: step 1 - 30kg/h, step
2 - 30kg/h; step 3 - 20kg/h, and the request is 30 kg/h, then step 1 is
activated, if the request is 50 kg/h then step 1 and step 3 are activated,
while if the request is 60 kg/h then step 1 and step 2 will be activated.

In AHU applications, it is useful to suitably distribute the capacity of the
steps so as to allow good resolution of capacity modulation. For example,
a humiFog with a 180 kg/h rack, using 4 modulation steps and 4 kg/h
nozzles, may have steps with the following capacities:

step 1 96kg/h

step 2 48kg/h

step 3 24kg/h

step4 12kg/h

Note that the resolution is 12/180=6.6%, therefore very good, with just 4
modulation steps!

The technique involves assigning around half of the capacity to one step,
half of this to the next step, half of the latter to the following step and so
on, according to the following formula:

° T-1
= MNZ
271

With:

S= capacity of step T

M= rack capacity

T=index of the step, 1 to N
N= step number

ON.B.: the maximum flow-rate of one step is 120 I/h.

Obviously, the capacity calculated above should be rounded off based on
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the capacity of the nozzles (in this example, 4 kg/h), the number of nozzle
manifolds that can be installed, etc.
Each zone may have up to 6 modulation steps.

The groups of nozzles are normally configured when selecting the
humiFog system, and the procedure is clearly described in the documents
supplied with the water distribution system (rack or room distribution
and atomisation system).

Single AHU application

> B

)

MASTER CABINET

Fig.8.b

Key:

water from REVERSE OSMOSIS system;
atomising nozzles;

vent valve;

water fill valve;

water drain;

main drain valves;

high pressure stainless steel or rubber hoses.
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Single zone room applications

As can be seen in the figure, humiFog is a complete system for
humidification directly into rooms.

As better described in the paragraph on“humiFog with constant pressure”,
humiFog features an inverter to control the speed of the pump, so as to
maintain the pressure at the rated value set by parameter, typically 70
bars.

Note that in the case of humidification and/or cooling adiabatic directly
into rooms, constant pressure control is preferred over flow control: as
the droplets are atomised directly into the environment, to minimise the
space required for evaporation, the smallest possible diameter should
be achieved and therefore the water must be atomised at maximum
pressure. This is represented by constant pressure control, which
maintains the pressure at 70 bars.

The water distribution system/systems have nozzles organised into
groups, called steps, which in general each have different capacities. For
simple installation and operation, however it is recommended to use
steps of the same capacity. For example, a 100 kg/h system may have
two 50 kg/h steps, where necessary made up of two or more lines with
nozzles/blower units. Based on the flow-rate of water to be atomised, the
humiFog system will activate the steps required for the nozzles to atomise
the necessary quantity of water. The zones can have up to 6 modulation
steps. humiFog also manages rotation of the lines, emptying, washing
etc, better described in the following paragraphs.

The groups of nozzles are normally configured when selecting and sizing
the humiFog system.
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Single room application

MASTER CABINET

Fig. 8.

Key:

water from REVERSE OSMOSIS system;
airinlet;

drain valves;

ambient probe;

fill valves;

blower;

main drain valves;

high pressure stainless steel or rubber hoses.
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8.2 Multizone application in AHU or room

For standard humidification and/or cooling applications in AHUs or
industrial environments.

The humiFog controller manages the water pressure generated so as to
keep it at a constant level, typically 70 bars.

As illustrated in the following figure, the pumping unit has a distribution
system, a rack in the case of AHUs or a room distribution system with
simple manifolds and nozzles or blower units. The humiFog control system
(multizone zone version UAxxxxxxxx) controls both the pumping unit
and the connected distribution system. All the other zones, whether an
AHU or an industrial environment, has a zone control cabinet fitted with
electronic controller that manages its own distribution system, a rack in
the case of AHUs or a room distribution system with simple manifolds and
nozzles or blower units. In addition, it communicates with the Master for
all the common system procedures, such as washing, emptying, etc. Each
cabinet, both Master and Slave, receives the signals from the probes and/
or the external control system, calculates the required humidification/
cooling capacity and, when the water has reached the rated pressure,
manages the solenoid valves in the distribution system to generate the
required capacity.

Constant pressure control rationalises operation of the humiFog pumping
unit as, despite the lower precision of stepped modulation, it can treat a
number of zones at the same time without installing a pumping unit for
each AHU or industrial environment.
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For the configuration of the steps, see the instructions provided in the
previous paragraph “Single zone applications in AHUs — constant pressure
control”and “Single zone applications in rooms”

Multi-AHU application

UK ooz
o B SLAVE
T CABINET
I ®
T

o =4 —\H

o ! RACK pm === == _’—H:l
g 5 SLAVE
® CABINET
I 1@
¢

o | - %\

i
4 o 9

)

MASTER CABINET

©

Fig. 8.d

Key:

1. water from REVERSE OSMOSIS system;
2. airhandling unit;

3. main drain valve

Multi-room application

@ SLAVE

CABINET
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MASTER CABINET

Fig. 8.d

Key:

. water from REVERSE OSMOSIS system;
. drain valves (one in each zone);

. fill valve;

. ambient probe;

. main drain valve.

U wN —
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8.3 Indirect adiabatic cooling applications

One important function involves indirect adiabatic cooling applications
(summer): a pumping unit can cool the exhaust air before it enters a
heat recovery unit. This function is often complementary with the use of
humiFog for air humidification in winter. The configuration in question is
illustrated in the figure.

The system can be configured in two ways:

+ capacity/flow-rate control: just one rack at a time atomises the water,
with continuous system capacity control and consequently maximum
precision. See paragraph “4.1 Pumping unit with flow control
configuration”for further information on capacity control.

+ constant pressure control: two racks can atomise the water at
the same time or individually. This maximises energy saving by
simultaneous indirect (cooling the air before the heat recovery unit)
and direct adiabatic cooling (cooling the air before this is introduced
into the environment), however with less precise control (stepped
capacity modulation, see paragraph “4.2 Pumping unit with constant
pressure control”for further information on capacity control).

For example, an indirect system with 100 kg/h of water sprayed can
cool the exhaust air with an equivalent cooling capacity of 68 kW; this,
in the heat exchanger/heat recovery unit, will cool the fresh air with an
equivalent cooling capacity of 34 kW, for a power consumption of just
1.2 kW! In addition, this reduces the capacity required of the cooling
coil and the chiller. For a detailed and complete description, see “Air
humidification”by Lazzarin - Nalini, chapter 11.

Indirect and direct adiabatic cooling
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Fig.8.e

Key:

recirculated air;

exhaust air;

saturated and cooled air;
outside air inlet;

heated exhaust air;
cooled outside air;

fresh air.
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8.4 System operation

humiFog multizone independently manages the production of
pressurised water, the distribution and filling, drain and wash cycles. This
paragraph illustrates the latter functions.

Filling: before starting the production/atomisation phase, the piping
must be filled with water and, then, vented of air. This ensures correct
pressurisation of the lines and minimises the possibility of pressure
swings due to air trapped in the piping. The system is empty when first
started and following draining due to extended inactivity (see the rest
of the paragraph for further information). Before starting production, the
system is filled by starting the pump, which generates the rated capacity
of the pumping unit and fills the piping with water for a time set by
parameter. This time must be established by trial and error when starting
the system. When filling, all the capacity-control and drain valves in all
the zones are open, while the vent and main drain valves are closed. The
distribution system must be sized so that, in these conditions, the water
pressure does not exceed 5 bars, thus avoiding situations where the
nozzles atomise/spray water (each nozzle contains a valve that prevents
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atomisation at pressures below 7 bars).

Washing: this is performed periodically and involves flushing water
through the pipingforatime setonthe menu.The purposeisto completely
wash the system and avoid stagnation of water. It is performed in the
same way as filling, but lasts longer: the time should be set so that the
water used for washing is at least 3 times the volume of water contained
in the complete installation. The wash cycle is performed every day at
the same time (e.g. every day at 4 in the morning) or periodically at an
interval set by parameter. At the end of the first wash cycle, the system
remains full, while, starting from the second consecutive wash cycle
without operation, the installation will be left empty. In addition, a wash
cycle is also performed at start-up.

If the wash cycle is disabled, then the system will be left empty after a
period, set by parameter, during which it has remained full and without
operation.

Pressure relief: this last function is used to save water and limit the
filling and emptying cycles, without affecting the hygiene features of the
system, nor its performance.

The pressure relief function, when a branch (piping with nozzles or blower
units) is disabled (stops atomising), the capacity-control valve is obviously
closed and the drain valve is opened. The latter, however, will be closed
again a few seconds later so that the pressure falls below 7 bars (and
then the nozzles no longer spray) however the branch remains almost
completely full of water. This avoids emptying the branch (saving water)
and having to fill the system when production is required again in the
branch. Note that opening the drain valve is required to achieve a rapid
decrease in pressure from 70 bars to virtually 0, preventing the nozzles
from spraying water at intermediate pressure values and generating large
droplets that would wet the AHU/room.

Clearly, it is recommended to enable pressure relief. Indeed, thanks to the
emptying procedure described above, in this case too there will not be
stagnation of water in the piping for a time greater than the set value.

Rotation (only if‘Pressure relief”is enabled): in constant pressure systems,
humiFog periodically “rotates” the branches (piping with nozzles or
blower units) that atomise the water. For example, if the zone has four
branches and only two are in production, then the first and the third will
be activated, for example, for 20 seconds, and then deactivated; at the
same time, branches two and four will be activated. After a further 20 s,
branches two and four will be deactivated (with pressure relief), and one
and three will be activated simultaneously. The example in the diagram
with six branches gives a better idea: this shows an activation sequence
where each configuration (row) lasts 20 s.“A"indicates the active branch,
‘d"the inactive branch:

=0 A d d A d d
t=20s d A d d A d
t=40s d d A d d A
t=60s A d d A d d
t=80s d A d d A d
t=100s d d A d d A

Rotation is feasible if system operates with constant pressure and all the
branches have the same rated capacity. Obviously, pressure relief must be
enabled, otherwise each rotation would require a filling cycle.
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8.5 Constant pressure systems: notes on
capacity control

In constant pressure systems, humiFog keeps the pressure at the desired
value when the required capacity changes (that is, the sum of the
capacities required by each zone).

Capacity required increases: whenever a zone requires an increase in
capacity, the pumping unit does not respond immediately: the flow-
rate/capacity of the pump is modified to generate the required capacity
and only then is the signal sent to the zone, which suitably controls the
solenoid valves (overboost cycle). For example, if a zone has 4 branches,
25 kg/h in each branch, two branches are active and the request
increases to 75 kg/h, then the zone controller sends the request to the
pumping unit, which increases the flow-rate to 75 kg/h and, only when
this has been reached, sends the signal to the zone to activate the third
branch and consequently spray 75 kg/h. In the delay until the signal is
received, the water pressure rises above the pressure set point, however
this guarantees that, when the third branch is activated, the pressure will
not fall below the required value and cause the nozzles to spray coarse
droplets. During this transient period, the excess water is recirculated
by the bypass valve. Subsequently, when the zone is in the final status
(solenoid valves suitably activated, third branch open, as in the example)
the water pressure drops for a few seconds to around 60 bars, to ensure
complete closing of the bypass solenoid valve (underboost cycle).
Capacity required decreases: in this case, the pumping unit responds
immediately to the request from any one of the zones to decrease the
capacity. As a consequence of the reduction in atomised water in the
zone/zones, the pressure will increase and the bypass valve may be
activated. There will also be a reduction in the pump rotation speed (to
reduce the flow-rate to the new value required by the zone) and, if the
bypass valve has been activated, an underboost cycle will be performed
(see the description above).

In the general case where there are multiple zones that require variations
in capacity, these will be satisfied one at a time, in order, and only at
the end of the last variation will the underboost cycle be performed, if
necessary.
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9. STARTING AND USER INTERFACE

Before starting the humidifier check: 9.4 Keypad
CT) O water and air connections (chap. 2). In the event of water leaks do not @i. .‘_@
— start the humidifier before having resolved the problem; I/z & + X
© O electrical connections (cap. 3)
) (: ) — o .—(:)
8 l Prg (.'
- ? ¥ °
\ Esc & /
9.1 Starting
| button function
1 =1 o 1 Jalarm |list active alarms and reset any alarms present
2 |PRG return to the “main”screen
from the “main”screen access the main menu
3 |ESC return to the previous screen/display
4 |UP circular navigation inside the menus, the screens, the

parameters and the values of the parameters
from the “main”screen, access an “INFO menu”
5 |ENTER |selectand confirm (like the “Enter”key on a computer

9.2 Stopping keyboard)
from the main menu, access the “SET" screen
‘ 6 |DOWN |circular navigation inside the menus, the screens, the
E@]w parameters and the values of the parameters
‘ from the main screen, access the warning screens

Note: if the system is stopped for an extended time, open the
valve at the end of the water line to assist drainage. If the system
is fitted with drain solenoid valves at the end of the line (optional), this is

done automatically. 9.5 “Main” screen
=l o\
8 T —— Rl ®
3 0 2 _— s,
9.3 First start-up (setting the language) o0 0. 0%rH S a @
On power-up, the following screen is displayed: ©- — Probe Reading =
- @ Esc :‘ @ - ¥ @
SZzlect language! | T J J
1. Erglish ! |
2. Italiano @ @
3. Deutsch
4. Fr i
5. E button [function
) ) 1 description of zone status (¥)
Press ENTER to go the list of languages, then UP to select the desired > empty line
language and ENTER to confirm. This screen remains displayed for 60 3 value read according to the type of signal connected (control value)
seconds. 3, limit probe reading
4 status of the atomising nozzles:
Subsequently, the following screen will be displayed: - atomising ”OZZ:ES o?ferating;
« atomising nozzles off;

‘Ei‘n-:n.u language selection screen at stari-up...Ves no ‘ . zone disabled

« YES: 'tlje screen for choosing the language will be displayed when the 2 ;g;gsd;,lleNr;SESdeem (UP button)
humidifier is next started; 7 access"SET" screen (ENTER button)
+ NO: the screen for choosing the language will no longer be displayed 8 access the "Warnings” screen that contains the reset alarm messages
on power-up. (DOWN button)
9 Display:

Note: The language can also be changed from the maintenance

) . - pump on (the triangle in the centre of the icon flashes);
menu (maintenance menu > system info > language).

- pump off (the triangle in the centre of the icon does not flash,
empty)

(*) Types of descriptions:

1. < OFF FROM SCHEDULER / OFF FROM REMOTE / OFF FROM KEYPAD / OFF
SUPERVISOR / OFF FLOW SWITCH / PUMP DISABLED / OTHER ZONE PUMP
(only in flow-rate mode, the pump is atomising in the other zone) / FILLING /
WASHING / EMPTYING / NO REQUEST / OPERATING / SHUTDOWN ALARM >
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9.6 “INFO"” screens Pump press. Water pressure generated by |bar
Series of read-only screens for displayiﬁg the main humidifier status Comduc bivi by t&eﬂzigﬁmy of the humiFog |ps/cm
values. To access, press UP from the "Main” screen. There are four “INFO" ° inlet water
screens; to move from one screen to the next, press UP or DOWN. Hour counber Operating hours since last hours
Press ESC to return to the “Main” screen. hour counter reset
Water temperature in the °C/°F
Info shown on the Value and notes Unit of measure pump
display Status of main drain valve
Fore info 1% Heading (screen 1 of 3) (open/closed)
Reguest Capacity request kg/h
Froduc tion Current humidifier capacity kg/h
Fluz proke Display value read by auxiliary |%rH or °C/°F
probe (not control, display
only) 9.7 “SET” screen
1232456 |Seenotebelow (*) Used to set the main values for the humidifier.
F See note below (*) )
o See note below (9 From the main screen press:
Date and time Date and time + ENTERto access the menu;
+ ENTER to move from one value to another;
+ UPand DOWN to modify the selected value;
(*) The display shows a table where the columns represent the 6 capacity + ENTER to confirm and go to the next value.
modulation steps and the rows contain the following information: )
Row F - the symbol “—"is displayed if the branch is atomising, otherwise IrTfo shown onthe |Value and notes Default Unit of
o display measure
- is shown SET Heading
Row D - the symbol“d"is displayed if the branch is draining (valve open), !;:et point Temperature or 50%1H or 28°C 1°C/°F or %RH
the symbol "\ R" if the branch is draining with pressure relief, otherwise "-" humidity set point /82°F
is displayed if the drain valve is closed Operation Auto (in control) or OFF |Auto
Column v the symbo “T" is displayed if the vent valve is open (and Max pirod. Maximum capacity 100 %
consequently also the main drain valve is open), otherwise “-“ is available as percentage
displayed. of rated capacity
Frop.  band Proportional band 5 %
(modulation)
. Lim =&t point  |Limittemperature or  |90%rH or 20°C |°C/°F or %RH
For example, the table may be as follows: humidity (limit probe) |/ 70°F
1 2 3 4 5 6 % Lim. band Proportional band 5 %
F - - - - - - - pop. for limit probe
D - - - - - - (modulation)
Enable pumg Enable pump /Yes/no) |Yes

This indicates that branches 2, 4 and 6 are active (on-off valves 2,4 and 6
open, all drain valves closed, vent valve closed)

In another example, the table may be as follows:
1 2 3 4 5 6 \%

D - 1 - J - J

-

This indicates that the branches are not atomising and branches 2, 4 and
6 are not draining (on-off valves 2, 4 and 6 closed, drain valves 2,4 and 6
open, vent valve closed)

Value and notes Unit of

measure

Info shown on the display

Femoits zone info 278 |Heading (screen 2 of 4)
Status of the zone (example,
Off from flow switch, in
production, no request, etc.)
Status of the zone (example,
Off from flow switch, in
production, no request, etc.)
Status of the zone (example,
Off from flow switch, in
production, no request, etc.)
Status of the zone (example,
Off from flow switch, in
production, no request, etc.)
Status of the zone (example,
Off from flow switch, in
production, no request, etc.)

w2 TEtatuss

Sored statusk

Zored Cstatusk

o dstatus’

Ziar

T

Sored dstatusk

Unit of
measure

Value and notes

Heading (screen 3 of 4)
Capacity request (sum of all
the capacities required by the
zones)

kg/h

9.8 “Warnings” screen

The warning screen spontaneously displays messages generated by fixed
events. One typical example is a lack of supply water, which generates an
alarm but that, when supply pressure returns, is automatically reset and

humiFog resumes operation: the reset alarm message will appear on the

warning screen.
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9.9 Main menu

To access press PRG from the main screen

Buttons:

+ UP and DOWN: navigation inside the submenus, screens, and range of values and settings;
+ ENTER: confirm and save the changes made;

+ ESC:to go back (pressed more than once returns to the “Main” screen)

Menu tree (the headings have a grey background)

High alarm
Lo alarm

Clay

ki

chegduler oneoff
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O f armd delay tims
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Alarm relay logic

Flow switch logic

—
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O
o
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C
- Humber of branches
i
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Mirdmum fiow-rate
. Distribution system note |Step 13 . koo
iis

3
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i

Tab.9.a
(I) (ii) Either screen (i) or (ii) will be displayed, depending on whether flow

control or constant pressure mode has been selected

emet default
et model
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i
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Tab.9.b
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9.10 User menu

From the main screen press:

+ PROG to access the main menu;

« ENTER to select and access the selected menu;

« UP/DOWN to move between the submenus;

+ ENTER to enter the submenus

+ ENTER to select the parameter and move between the parameters;
+ UP/DOWN to modify the parameter;

+ ENTER to confirm selected parameter and go to the next parameter;
+ ESCto return to the previous menu.

To navigate inside the screens:

+ UP or DOWN to modify the value (within the options/range),
+ ENTER to confirm and move the cursor to the next value

+ ESC toreturn to the installer menu.

User menu screens:

Tab. 9.c

Submenu: 1. Alarm threshold

Display description range default |unit

Main thresholds probe |heading
High alarm High humidity or |0to 100 {100 or 70 |RH or °C
temperature alarm |or -20 to
threshold 70

Lows alars Low humidityor  |0to 100 |0 or-20  |RH or °C
temperature alarm |or-20 to
threshold 70
Limit thresholds
probe Heading
Alarm threshold  |[High limit 0to 100 [100or 70 |RH or °C
humidity or or-20 to
temperature alarm |70
threshold
Alarm delay Low limit humidity |0 to 100 |0 or-20  |RH or °C
or temperature or-20 to
alarm threshold 70
Tab.9.d
Submenu: &
Display description range
Time Internal clock time
setting
Dhag Internal clock day
setting
Mo i Internal clock month
setting
A Internal clock year
setting
Format Date format setting dd/mm/yy - mm/dd/yy
ek day Day setting of the week |Monday to Sunda

Tab.9.e
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description
Heading

range default |unit

Enable scheduler ON/OFF |off

Enable variable set point|ON/OFF  |off
based on time of day
0 r Temporarily stop
time humiFog and
automatically restart
after __hours

On/off |off

Tab. 9.f

Submenu: 4. Set scheduler

Note: this screen is visible if “scheduler ON/OFF” has been enabled (see
the enable scheduler screen).

Setting of the intervals for the operation of the humidifier over one day
(24h):

Display description ON time OFF time
Fi-1 First interval of band P1 9:00 13:00
Fi-z Second interval of band P1 14:00 21:00
Fz Interval of band P2 8:.00 18:00
F= Band always ON Always ON
P Band always OFF Always OFF
Tab. 9.9

Parameters P1 to P4 can be used set how many times atomised water
production is enabled/disabled over a 24h period:

P1 OFF ON OFF ON  OFF

0 | | | | 24h

P1-1 P1-2

P2 OFF ON OFF

0 —l P2 - 24 h
P3 ON ]

0 J 24 h
P4 OFF

0 24 h

P1 Two daily ON time bands

P2 Individual ON time band

P3 Always ON

P4 Always OFF
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Submenu: &

Note: this screen is visible if “scheduler ON/OFF" has been enabled (see
the enable scheduler screen).

Setting of the weekly operation of the humidifier, using parameters P1 to
P4 (configured in the previous screen)

Display range
Moy P1to P4
Tussday P1to P4
Wedresday P1to P4
Thurzday P1to P4
Friday P1to P4
Saturcday P1to P4
P1to P4

Tab.9.h

Note: this screen is visible if “variable set point”has been enabled (see the
enable scheduler screen).

Parameters Z1 to Z4 are used to configure up to 4 different humidity set
points that vary throughout the day (parameters Z1, 22, 73, Z4).

Display description Activation |Set point
time value
21 Time setting for activating 00:00 0 %rH
the specified set point
22 Time setting for activating 00:00 0 %rH
the specified set point
] Time setting for activating 00:00 0 %rH
the specified set point
24 Time setting for activating 00:00 0 %rH
the specified set point
Tab. 9.i

For example, the parameters described above can be set to change the
set point throughout the day, as follows:

50% r.H
30% r.H
20% r.H
0 _l_ 24 h
Z1 Z2 Z3 Z4

Note:

+ during the "OFF" time band, the humidifier is NOT actually off, but
rather atomised water production is temporarily disabled, even when
setting manually;

« the'daily” time bands have priority over the “variable set point”bands.
For example, setting P4 each Monday (humidifier off), parameters
71, 72,73, 74 (different set point values) will not be observed, as the
humidifier is not programmed to operate on that day.

9.11 Installer menu

From the main screen press:

+ PRG to access the main menu;

« DOWN to move to the installer menu;

+ ENTER to move to the password;

+ UP/DOWN to enter the password 77"

« ENTER to access the selected menu;

« UP/DOWN to move between the submenus;

« ENTER to select the parameter and move between the parameters;

+ UP/DOWN to modify the parameter;

« ENTER to confirm the selected parameter and go to the next
parameter;

« ESCtoreturn to the previous menu.

To navigate inside the screens:

- UP or DOWN to modify the value (within the options/range),
- ENTER to confirm and move the cursor to the next value

- ESC to return to the installer menu.

The installer menu is divided into four submenus:

Installer menu screens:

Displa description

b Contains the submenus with the installer

parameters corresponding to the

pumping unit

Contains the submenus with the

installer parameters corresponding

to the controlled zone (rack or room

distribution system)

Contains the submenus with the installer

parameters corresponding to the remote

zones, controlled by the slaves. This is

only displayed on the master humiFog
Tab.9.j

Submenu {18

Contains the submenus with the installer parameters corresponding to
the pumping unit

One of the two following screens is displayed, depending on the setting
of the "Operating mode” parameter between the two possible values.

Displa description range def. unit
heading
Operating mo humiFog operating  |“Flow-rate
fiow control mode setting control”
or
‘constant
pressure”

Value for activating |20 to 80 70 bar
the next branch on
the rack

Value for
deactivating the

branch on the rack

High press,

Low press. 2010 80 25 bar

humiFog operating |“Flow-rate
mode setting control”
or
‘constant
pressure”
20to0 80 70 bar

Pressure set point
value

Tab. 9.k
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Submenu i

Contains the submenus with the installer parameters corresponding to
the demineralised water supply

Displa description range |default |unit
- heading
Q Heading
S tup |Low pressure alarm  |1t0 999 |15 seconds
e - S
2 delay time when
o= starting the pump
Delay im steady |Lowpressurealarm  |1t0999 |15 seconds
operation delay time with pump
operating
Heading
Warring Warning threshold 1to 100 uS
threshold (high COﬂduCIiVity 2000
warning)
Alarm threshold  |High conductivity 1to 200 uS
alarm threshold 2000

Submenu
Display description range default unit
Special pump functions|Heading
Fillirg Heading
Erable Enable the function for On/ off On
filling the system
Duration Duration of the fill cycle 1t060 5 Min
Automatic washing Heading
Enable automatic washing  |Emptying only = emptying due to inactivity when the time indicated Periodical
or emptying below has elapsed wash

Daily wash = wash every day at the time set below
Periodical wash = wash for period set below (irrespective of operation or
inactivity of the system)

Time or period of time, as 1to 168 48 h
described for the previous
parameter
Ouration Duration of the washing 1t0 60 5 min
cycle
Tab. 9.m

(*) setting wash to OFF, the system will simply be emptied the when
the “Timeout” has elapsed, during which time the system remains full of
water without atomising.
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Submenu 2. Zone - 1. Config. inputs

This contains two screens with the following parameters:

Displa description range default unit
First screen heading
Tupe of opsration Set type of operation Humidity control, Humidity control

Humid-+Limit Humid control,
Humid+Limit Temp control,
Temperature control,
Temp-+Limit Humid control,
Temp-+Limit Temp control,
External signal,

Ext signal + Lim Humid,

Ext signal + Lim Temp,
External ON/OFF,

Ext ON/OFF + Lim Humid,
Ext ON/OFF + Lim Temp.

taller

INS

Fuz peoke OXeH, *Ce°F, Hod|Enable display on Info screen of the |On/off Off
value measured by the Aux probe
Control signal Heading
Tgpes of signal Type of signal generated by the NTC, 0 to 1350h, 0-1V, 0-10V, 0-1v Various
probe 4-20mA, 0-20mA
Min Max Min. and max. probe values 0to 100 0,100 %
Offset Probe offset 0to 100 0,100 %
Conflg. inputs 202 Second screen heading
Limit sianal Heading
Tupe of signal Type of signal generated by the NTC, 0 to 1350h, 0-1V, 0-10V, 0-1V Various
probe 4-20mA, 0-20mA
Hin Fae Min. and max. probe values 0to 100 0, 100 %
Offset Probe offset 0to 100 0,100 %
Fuz =ignal Heading
Type of signal Type of signal generated by the NTC, 0 to 1350h, 0-1V, 0-10V, 0-1v Various
probe 4-20mA, 0-20mA
Mir Mam Min. and max. probe values 0to 100 0,100 %
Offset Probe offset 0to 100 0,100 %
Tab.9.n
Only the parameters corresponding to the probes used for the type of
operation set will be displayed.
Submenu 2. Zone - 2. Special functions
This contains two screens with the following parameters:
Display description range default unit
= s 1.2 Heading
Cumulative alarm relay logic setting |N.O. = (normally open) when connecting as
described in the previous paragraphs, the output
will be open when no alarms are active
or
N.C. = (normally closed) when connecting as
described in the previous paragraphs, the output
will be closed when no alarms are active
Flow switch logic Flow switch input logic setting N.O. = (normally open) when connecting as
described in the previous paragraphs, humiFog is
activated only if the flow switch is closed
or
N.C. = (normally closed) when connecting as
described in the previous paragraphs, humiFog is
activated only if the flow switch is open
Larnguags User interface language setting Italian, English, French, German, Spanish (if [talian
available)
Show language selection at  |Activation of promptto set the Enabled / disabled Enabled
= tar g language whenever starting
humiFog
Minimum value of proportional 5t0 80 5 %
control signal.
Input signals less than this threshold
do not generate the production of
atomised water
Heading
Heading
Enable pressure relief Enabled / disabled Disabled
Pressure relief duration 110999 3 Seconds
Heading
Enable atomising line/manifold Enabled / disabled Enabled /
rotation disabled
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Display description range default unit
Time Atomising line/manifold activation |1 to 999 30 seconds
time
Tab.9.0
(*) humiFog is supplied with the flow switch input jumpered, consequently
the unit is enabled.
—
9
E Submenu 2. Zone - 3. Distribution system
(%)
= One of the two following screens is displayed, depending on the setting
of the"Operating mode”parameter to“Flow control”or“Constant pressure
“in the "Pump setting” menu.
"Operating mode” set to “Flow control”
Display Description range default unit
Diste . heading
Humbet of beanch Number branches on the rack T1to4 4
Rating Rated setting of the RACK (not to be confused |10 to 600 10 kg/h
with the rating of the pumping unit!). This
value is shown in the documents supplied
with the rack.
Mirdmum fiow-rate Minimum flow-rate setting for the RACK From the theoretical Theoretical minimum kg/h
(not to be confused with the flow-rate of minimum calculated based |calculated based on the
the pumping unit!). This value is shown in on the “Rating”and the “Rating”and the “Number of
the documents supplied with the rack and “Number of branches"up to |branches”
ensures that, at the minimum flow-rate, the ~ |80% of the “Rating”
water pressure does not fall below 20 bars
and cause a shutdown alarm.
Tab.9.p
"Operating mode” set to “Constant pressure”
Display Description range default unit
Dizstribution sustem heading
Step 1 : ka<h Capacity setting for the first step of the system 0to 120 0 kg/h
s Capacity setting for the second step of the system 0to 120 0 kg/h
& Capacity setting for the third step of the system 0to 120 0 kg/h
Capacity setting for the fourth step of the system 0to 120 0 kg/h
Capacity setting for the fifth step of the system 0to 120 0 kg/h
£ Capacity setting for the sixth step of the system 0to 120 0 kg/h
Tab.9.q
Submenu 2. Zone — 4. Supervisor
Displa description range default unit
Heading
Identifier for BMS network 0to 200 1
Com speed Communication speed 1200, 2400, 4800, 9600, 19200 19200 bps
Tupe of protoco Communication protocol setting Carel, Modbus, RS232, to Modbus
Oreoff from supsrulsor Enable ON/OFF from BMS Yes, No No
Tab. 9.r
Submenu 2. Zone - 5. External alarms
Display description range default unit
External alarms Heading
Water trestment alaesm logic |External water treatmentalarm  |N.O. = (normally open) when connecting as described in
logic setting the previous paragraphs, humiFog will show the Water
treatment alarm if the connection is interrupted
or
N.C. = (normally closed) when connecting as described
in the previous paragraphs, humiFog will show the Water
treatment alarm if the connection is not interrupted
(contact closed)
Tab.9.s

(*) humiFog is supplied with the water treatment alarm input jumpered,
consequently the unit is enabled.
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Submenu 3. Remote zone setting

description range default
Heading
remote zone activation and network address setting Yes / no no
11032 .
add remote zone activation and network address setting Yes /no no Q
1t032 =
sl remote zone activation and network address setting Yes / no no S
11032 (%]
one 51 Yesono adodl remote zone activation and network address setting Yes/no no =
1t032
Zore & Yesono  addl remote zone activation and network address setting Yes/ no no
1t032
Tab. 9.t
9.12 Maintenance menu Submenu 2. System info
Important: the operations described in this menu must only be carried Display description

out by qualified personnel.

Susten into heading

Display humiFog model
Software code loaded
Software version loaded
Software date loaded
System BIOS version

System BOQT version

From the main screen press:

PRG to access the main menu;

DOWN to move to the maintenance menu;
ENTER to move to the password;
UP/DOWN to enter the password “77"

Biims
Bt

ENTER to access the selected menu; Tab. 9.v

UP or DOWN to move between the submenus;

ENTER to select the parameter and move between the parameters;

UP/DOWN to modify the parameter; )

ENTER to confirm the selected parameter and go to the next parameter; Submenu 3. Instant readings

ESC to return to the previous menu. . s .
Display description range  |unit

) :|heading
Maintenance menu screens: Display value of external 0to 100 %
proportional control signal

Display Orenf o oinput Display status of on/off control |On / off

1. Feset conf input (not to be confused with

2 bem info the remote on/off enabling

Z. Instant resdings signall)

4. Marual procsdurs Main =ignal Display value of the signal read Ohm, mA

e System status info by the main probe orVolt

. Ho rter Limit sigral Display value of the signal read Ohm, mA

7. Al log by the limit probe or Volt
Fiuis ok Display value of the signal read Ohm, mA

by the Aux probe or Volt
Tab. 9.w

Submenu 1. Reset conf The signals that are not connected are highlighted by the message “not

present”on the screen.

Display description range default
Beset conf Heading
g ‘ Save a copy of the cu}rrent Yes / No No Submenu 4. Manual procedure
corflouration parameter configuration
;ijrir;fefizﬁ%m;ion Yes /Mo No U;ed to manually set the humiFog Qutputs, one atatime.The pa@meters
saved previously using the displayed correspond to the humiFog terminal labels. In addition, the
above parameter capacity to be generated can be set for a zone or the entire system.
Fezet default Reset all parameters to Yes/No No
the default values Display description range unit
et mocdsl Set the model of humiFog |All models Marial procedurs  |heading
available System prod Capacity that the system 0to 100 (%
Tab. 9.u reguest must generate. e.g. setting
this to 30%, all the zones will
generate 30% of maximum
capacity.
Fone prod reguest |Capacity that the zone must |0 to 100 %
generate. e.g. setting this to
30%, the zone will generate
30% of maximum capacity.
Marwal comtrol all|Manual setting of all the
I-0 humiFog inputs and outputs
Tab.9.x
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Submenu

Displays detailed information on the humiFog

—
i) Display description range
© System status heading

u info

(- System status Display system |StandbyEmpty / StandbyFull /
o= status Filling / Washing / Emptying /

Production
Fump status Display pump Standby / Increase prod / Close
status bypass / Pressure for filling

/ Pressure for wash / Drain
reduce (decrease prod ramp
to reach flow-rate of just one
drain SV) / Close drain cycles /
steady operation (production

and emptying)
Tab. 9.y
Display description range
Hour courter heading
Pump hours Display the value of the hour
counter since the last reset
Fezst hours Reset hour counter Yes / No
Fezet data Display date of last reset

Submenu |

description

heading

Sequence of screens that contain the two
rows displayed on the left: alarm message
number, alarm time, alarm date and alarm
message.

Alarm messans

Tab.9.z

The log contains 200 alarms, after which the next alarms overwrite the
oldest ones.
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10. TABLE OF ALARMS

When an alarm is activated, the alarm button starts flashing.

In these conditions, pressing the alarm button once displays the type of alarm.

In the case of potentially dangerous alarms, the controller automatically stops production. For some alarm events, the alarm relay is also activated at the
same time as the signal (see the table below).

Message displayed Cause Solution Reset Alarm Action Bell symbol Note
relay
status
Water treatment system Dig. input ldxx- jumper dig. input Idxx-COMx,  |automatic  |active stop on
alarm COMx open, check  |if the alarm disappears check production
for water treatment  |water treatment system,; if
unit faults the alarm persists, replace the
controller
Inlet line low pressure low water inlet check supply circuit and water |automatic  |not active |stop on checkinlet
alarm pressure supply pressure production pressure three
times before
generating the
next alarm
Inlet line low pressure low water inlet check supply circuit and water |automatic  |active stop on
alarm pressure supply pressure production
Conductivity warning water inlet check water treatment system  |manual not active |[signal only on first alarm
conductivity threshold signal
over the warning only
threshold
Conductivity alarm water inlet check water treatment system  |manual active stop on second alarm
conductivity over production threshold, stop
the alarm threshold production
High bypass temperature |excess water check operating temperature  |automatic  |active signal only on
alarm recirculation in (surrounding ambient air
bypass and water); check that the
pressurised water distribution
system is not blocked so as to v
cause water recirculation in the U
pump S
Inverter alarm inverter fault check the inverter and replace  |NB* active stop on * automatic reset —
if necessary production on inverter control g
depends on the
type of alarm see
chapter 7 inverter
manual
High bypass temperature |excess water check operating temperature  |automatic  |active stop on
alarm from thermostat recirculation in (surrounding ambient air production
bypass and water); check that the
pressurised water distribution
system is not blocked so as to
cause water recirculation in the
pump
Low pump cabinet water inlet heat supply water or the automatic  |active stop on
temperature alarm temperature less cabinet with a suitably rated production
than 5°C heater
High pressure alarm from  |outlet pressure Contact CAREL for the manual active stop on
pressure switch greater than 90 bars |instructions to check operation production
of the bypass valve
High pressure alarm from |outlet pressure Contact CAREL for the automatic  |active signal only on
pressure probe greater than 22% of  |instructions to check operation
rated pressure (85.5 |of the bypass valve
bars)
Low pressure alarm from  |outlet pressure less  |check tightness of water circuit |manual active stop on *threshold settable
pressure probe than 25 bars* at outlet production by parameter
Remote zone 2-3-4-5-6 Slave unit not check: connection, network automatic  |active signal only on
alarm Device offline connected to the cable, FieldBus card
FieldBus network
Pumping unit alarm Device |[Master unit not check: connection, network automatic  |active signal only on
offline connected to the cable, FieldBus card
FieldBus network
Conductivity meter faulty |conductivity check connection and manual active stop on
or disconnected alarm sensor fault or operation of the conductivity production
disconnected; sensor or the pCO board (H)
problems from pCO
(H)
Pressure probe faulty or pressure probe faulty|check connection and manual active stop on
disconnected alarm or disconnected operation of the pressure probe production
Main probe broken or main probe check connection and manual active stop on
disconnected alarm disconnected or operation of the main probe production

broken
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Message displayed Cause Solution Reset Alarm Action Bell symbol  Note
relay
status
Secondary probe faulty or |secondary probe check connection and manual active stop on
disconnected alarm disconnected or operation of the secondary production
broken probe
Augxiliary probe faulty or  |auxiliary probe check connection and manual active signal only on
disconnected alarm disconnected or operation of the auxiliary probe
broken
Clock fault alarm backup battery replace/repair electronic Note* not active |stop off * switch the unit off
completely controller production to repair or replace
discharged or the electronic
general clock fault controller
Temperature bypass probe |bypass temperature |check connection and manual active stop on
faulty or disconnected probe disconnected |operation of the probe production
alarm or broken
High humidity alarm value measured check the parameter setting manual not active |signal only on
by the main probe
greater than the
humidity alarm
threshold
Low humidity alarm value measured by |check the parameter setting manual notactive |signal only on
the main probe less
than the humidity
alarm threshold
Limit probe high humidity |value measured check the parameter setting manual not active |signal only on

alarm

by the limit probe
greater than the
humidity alarm
threshold

42 “humiFog multizone pumping unit "+030222081 rel. 1.0 - 12.05.2009



CAREL

)
=
>
S
]
(%]

“humiFog multizone pumping unit “+030222081 rel. 1.0 - 12.05.2009 43



CAREL

11. WIRING DIAGRAMS

11.1 Electric panel humiFog multizona - Master - CE
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SINGLE TERMINAL: 0,6 min -> 0,8 max
DOUBLE TERMINAL: 0,6 min -> 0,8 max
TERMINALWITH FUSE: 1,5 min -> 1,8 max
GROUND TERMINAL: 1,5 min -> 1,8 max
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(Nm) =0,5 min-> 0,6 max
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11.2 Electric panel humiFog multizona - Slave - CE
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U Tabella Fusibili - Fuses Table CE
F1=F2-> 1A F 5x20 600V
F3=F4-> 4AF 5x20 600V
F5->4AT 5x20 250V
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[USE COPPER CONDUCTOR ONLY]

MORSETTIERA UTENTE - USER TERMINAL BOARD  [USE COPPER CONDUCTOR ONLY]
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FORZA DI SERRAGGIO  MORSETTI pCO3
Torque Force Terminals pCO3
(Nm) =0,5 min-> 0,6 max

TORQUE FORCE TERMINALS (Nm)
SINGLE TERMINAL: 0,6 min -> 0,8 max
DOUBLE TERMINAL: 0,6 min -> 0,8 max
TERMINAL WITH FUSE: 1,5 min -> 1,8 max
GROUND TERMINAL: 1,5 min -> 1,8 max
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