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AIR CONDITIONING
ULTRASONIC / FN 400H

INSTALLATION AND OPERATING INSTRUCTIONS
We reserve the right to make technical changes

General information about STULZ ultrasonic humidifiers
Whether for computer rooms, laboratories, clean rooms, hospitals, office or administration
buildings, humidity plays an important part for air conditioning.
With the ULTRASONIC humidification system, STULZ ensures optimum humidification in
all areas so that quality and production operations are guaranteed.
The STULZ ULTRASONIC ultrasonic humidification only requires 7% of the electrical power
of a normal electrode steam humidifier.
Due to the evaporation process of the cold mist, heat is extracted from the air and thus at
the same time the energy requirement of the compressor in the refrigerant circuit is reduced.
This also results in a significant saving in running costs.
Considerable savings result from lower connection costs and basic charges of the EVUs
due to the lower energy requirement.
The capital cost of the STULZ ULTRASONIC humidification system is redeemed over a
short period due to the sum of these factors.
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These operating instructions are to be read carefully and to
be complied with before installation and operation.

It is absolutely essential to comply with the measures listed
in the chapter on notes on safety.
Notes on safety
General
These operating instructions contain basic information which must be complied with for
installation, operation and maintenance. They are therefore to be read and to be complied
with by the fitter and the responsible trained staff/operators before assembly and
commissioning. They must be permanently available at the place where the system is
used.
Not only are the notes on safety listed under this section “Notes on safety” to be complied
with, but also the special notes on safety included in the other sections.

Personnel qualifications and training
The personnel responsible for operation, maintenance, inspection and assembly must
have the appropriate qualifications for this work.

Hazards resulting from non-compliance with the notes on safety
Non-compliance with the notes on safety can endanger personnel and the environment
and the system. Non-compliance with the notes on safety may result in the loss of any
claims for damage.
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Safety conscious work
The notes on safety listed in these operating instructions, the existing national regulations
on accident prevention as well as internal notes on work, operation and safety are to be
complied with.

Notes on safety for maintenance, inspection and assembly work
The operator has to ensure that all maintenance, inspection and assembly work is carried
out by authorized and qualified trained staff who are informed by means of an in-depth
study of the operating instructions.
Work on the system must only be carried out when it is shut down. It is absolutely essential to comply with the procedure described in the operating instructions for shutting down
the system.
During maintenance work the unit/system must be de-energized and prevented from being
switched on unintentionally by a warning sign.
The de-energized state of the unit or the system must be checked.
Before recommissioning the preparatory measures listed under the “Assembly/
Commissioning” instructions are to be complied with.

Independent conversion and replacement parts manufacture
The system may only be converted or modified after consultation with STULZ. Original
replacement parts and replacement parts/accessories authorized by STULZ help safety.
The use of other parts may invalidate the equipment warranty.
Unacceptable operating methods
The operating safety of the system is only guaranteed when it is used as intended.
The limit values assumed in the technical data must not be exceeded under any
circumstances.
This symbol indicates special measures or hazards to
which it is essential to pay attention.
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Customer service
Customer service ensures optimum operational safety by means of preventative
maintenance and repair work during the entire service life of your STULZ product or system.
You can contact customer service at:

ADDRESS - Telephone number - FAX
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1. Method of operation
The STULZ ULTRASONIC model range of air humidifiers work in accordance with the
principle of ultrasonic atomization. A 48 V alternating voltage is rectified on a printed
circuit board and converted into a high frequency signal of 1.65 MHz. This signal is
transmitted to a transducer installed in a water bath which converts this signal into a highfrequency mechanical vibration. The transducers installed are so-called thickness
transducers which change their thickness 1.65 million times per second corresponding to
the applied signal of 1.65 MHz.
The surface of the transducer vibrates at such a high
speed that the water can no longer keep up due to its
mass moment of inertia and a water column builds up
above the transducers immediately after the unit is
switched on. During the negative amplitude of the
transducer, the water cannot follow the rapid movement
and an instantaneous vacuum is created. Bubbles occur
due to cavitation which are “catapulted” to the edge of
the water column in the curve of positive amplitude and
collide with each other with a large force. During this
process the finest particles of water are atomized at the
edge of the water column. Cardan waves are generated
due to the focusing of the sound waves right underneath
the water surface, in the center of which the smallest
water droplets detach and produce a mist which is
immediately picked up by the air flow.

After switching on transducer

transducer
Negative amplitude

vacuum
vibrator
transducer
Positive amplitude

transducer
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2. Technical data
The ULTRASONIC air humidifier works in accordance with the principle of ultrasonic
atomization. The FVA 400 unit should mainly be installed in compact blower convectors
(FAN COILS).
It contains the atomization modules with water supply solenoid valve and float switch.
Model
Output

FN 400H
l/h

Number of transducers
Transformer

0.4
1

Primary:
110V/208V/230V/400V/460V ± 15V 50/60 Hz
Secondary: 12V/24V/36V/42V/48V/52V

Nominal output

VA

40

Transformer output

VA

160

Weight

kg

1.7

Dimensions
L
B
H

mm
mm
mm

158
90
95

We reserve the right to make technical changes
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Application condition:

Air temperature 5°C to 40°C, relative humidity below 90%.

Water supply:

Only water < 20 µS/cm may be introduced into the humidifier
as supply water. The water pressure to the humidifier should
be between 0.5 bar and 6 bar, and the water temperature
between 5°C and 40°C.

2.1 Dimensional drawings
Unit design

Legend:
1
2
3
4
5

Connecting lead
Clamp
Lance
Hose
Supply pipe
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2.2 Description of unit
Safety precautions
Automatic supply water monitoring by solenoid valve and float switch. Protective device
against running dry; if the water drops below a preset level, the float switch and relay are
automatically operated to switch off the power supply. A thermostat switches off the current,
if the temperature in the air humidifier rises above a preset point.
Fuses and varistors are installed to protect the electronics.
Description of the main components
1. Humidifying unit
Ultrasonic atomization modules, the solenoid valve and the float switch are accommodated
in the housing.
2. ULTRASONIC atomization module
The compact ULTRASONIC atomization module is accommodated in the base of the water
container. It contains the vibration generating circuit, an amplifier and a transducer. The
resultant ultrasonic vibrations are directed towards the water surface, thus atomizing the
water.
3. Water supply solenoid valve and float switch
In order to achieve optimum atomization of the water. The water level in the container
must be kept as constant as possible. In order to meet this condition, a solenoid valve and
a float switch are used for automatic water supply control. If the water level falls, the float
switch activates the solenoid valve and water is filled in. If the upper water level is reached,
the float switch will close the solenoid valve again and water supply is interrupted.
4. Float switch (dry protection)
The transducer will be damaged if the humidifier is operated at too low a water level. A
float switch is interposed to prevent such an operating condition. If the water level falls
below the safety level for any reason, the float switch switches to OFF and thus switches
off the electrical power supply to the unit.
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3. Capacity calculation for ultrasonic air humidifier
Example:
Humidification of a room with gap ventilation.
The following data is required to determine the humidifier output for rooms without a
ventilation system:
Example:
Size of room (m)3
Temperature, humidity in room
Conditions of outside air (temp., humidity)
Estimate of gap ventilation (windows, doors)

50 m 3
22°C /50% rel.
0°C /87% rel.
50 m 3/h

The gap ventilation for a new building where the door is opened < twice per hour is < 1
times the room volume

Calculation of humidifier output
Determine the ∆ X from the room condition and the outside air condition in the h/x diagram
Determine the air quantity which is to be humidified
by 5 g/kg.
The example involves an air change/hour
Size of room 50 m3 x 1 air change x 1.2 air density =
60 kg/hour
Humidifier output
Weight of air x ∆x = humidifier output required
60 kg/hour x 5 g/kg air = 300 g/hour humidifier output
required
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Note:
STULZ ULTRASONIC humidifiers atomize the water into the smallest water droplets (<
0.001 mm).
The mist thus generated (aerosols) extracts the heat out of the ambient air (enthalpy) and
changes its state from liquid to gaseous.
The ambient air is cooled down by this “adiabatic” behaviour (heat extraction from the
ambient air).

Example:
- Air condition before humidification:

Temperature 25°C
relative humidity 30%

- Humidity added of ∆x=3 g/kg

Air condition after humidification:
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Temperature 18°C
relative humidity 70%

3.1 Questionnaire about ultrasonic humidification systems
Please use the following questionnaire for planning a STULZ ultrasonic humidifier system.
Q U E ST I O N N A I R E
about ultrasonic humidification systems
Room temperature specified value _____ °C
3

Room humidity

Height _________m

Room volume _____ m

yes

Ventilation system

Width_________m

no

Is the supply air humidified
yes
Supply air temperature __________ °C

specified value _____ % R.H.

no

Heat load in room ______________ kW

Quantity of air

Length _________m
_______________m3/h

Fan stages____________Number
Supply air humidity ______________ % R.H.
Outside air proportion ________________ %

Possible types of installation of humidifier
[make a sketch]
Suction side
Pressure side
Operating times: _____hours/d

Wall consoles
_____d/W

yes
_____W/a

no

Control
Present

yes

no

Make/type _____________________________________

continuous (signal _____) [V,mA]
new

Control cabinet

on/off
existing

Only control parts for switchgear cabinet installation

stages (number _____)
continuous

on/off

stages

continuous

on/off

stages

Water treatment
Water treatment present
softener
System
Hardness ____°dH
Make

yes

no

partial water softener
reverse osmosis
Conductivity _____ µS/cm

ion exchanger

_________________________ Model __________________________________________

Output _____l/h

______________m3/h

See separate questionnaire for water treatment
Sender
Company:

_____________________________________________________________________________
_____________________________________________________________________________

Compiled by:

_____________________________________________________________________________

Date:

____________________

Signature _____________________
Code STT011
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Q U E ST I O N N A I R E
about ultrasonic humidification systems
Room temperature specified value _____ °C
Room volume _____ m3

Room humidity

Height _________m
yes

no

yes
Is the supply air humidified
Supply air temperature __________ °C

no

Ventilation system

specified value _____ % R.H.

Width_________m

Heat load in room ______________ kW

Quantity of air

Length _________m
_______________m3/h

Fan stages____________Number
Supply air humidity ______________ % R.H.
Outside air proportion ________________ %

Possible types of installation of humidifier
[make a sketch]
Suction side
Pressure side
Operating times: _____hours/d

Wall consoles
_____d/W

yes
_____W/a

no

Control
Present

yes

no

Make/type _____________________________________

continuous (signal _____) [V,mA]
new

Control cabinet

on/off
existing

Only control parts for switchgear cabinet installation

stages (number _____)
continuous

on/off

stages

continuous

on/off

stages

Water treatment
Water treatment present
softener
System
Hardness ____°dH
Make

yes

no

partial water softener
reverse osmosis
Conductivity _____ µS/cm

ion exchanger

_________________________ Model __________________________________________

Output _____l/h

______________m3/h

See separate questionnaire for water treatment
Sender
Company:

_____________________________________________________________________________
_____________________________________________________________________________

Compiled by:

_____________________________________________________________________________

Date:

____________________

Signature _____________________
Code STT011
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4. Switching operation and control
An external switchgear cabinet must be provided for operating the ultrasonic air humidifiers.
As well as the transformer required for operation, the switchgear cabinet must contain
contactor relays, the master switch, terminal strips and if necessary the conductivity
measuring instrument.
The most simple type of control is via a hygrostat which compares the room humidity
(actual value) with the set value (specified value). If the actual value is below the specified
value, the hygrostat switches on the humidifier, if the value is above this, the unit is switched
off. The control process runs with a predetermined switching hysteresis around the specified
value.
The fan of the blower convector (fan coil) must be
interlocked with the FN 400H so that the humidifier is
only connected to an electrical supply when the fan is
running.
Defective wiring of the switchgear cabinet may lead to a defect in the humidifier, therefore
the switchgear cabinets are to be wired in accordance with the wiring diagrams made
available.
The parts supplied by STULZ are identified with * in the wiring diagram.
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4.1 Wiring diagram, ON/OFF control

16

4.2 Internal wiring

Legend:
FS1
FS2
RY
SV
V1...
TP
NB

Float switch for water supply
Float switch for low water level
Secondary relay
Solenoid valve
Varistor
Thermoprotector
Ultrasonic atomization module
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5. Assembly, commissioning and application limits
Pipelines are only to be connected and routed by
authorized trained staff. Comply with the notes on safety
at the start of these operating instructions!

When planning and assembling the ultrasonic
humidifiers, it is imperative that all materials which come
into contact with the deionized water are resistant to
deionized water. The most important materials can be
obtained from the following table.
Materials for deionized water

Material
High-quality steel
PVC
PP
PVDF
PA
PSO

Maximum temperature
(1.4571)
(polyvinylchloride)
(polypropylene)
(polyvinylidenefluoride)
(polyamide)
(polyethylene)

> 100°C
60°C
> 100°C
> 100°C
60°C
60°C

Application limits:
Water quality
Voltage SOAC*
Humidifier voltage
Water pressure
Water temperature
Air humidity

=
=
=
=
=
=

<5 µS/cm, briefly up to 20 µS/cm
380 V ± 10% or 220 V ± 10%
48 V ± 10%
0.5 bar to 6 bar upstream of humidifier
8°C to 30°C
< 90% R.H.

* SOAC = Switching operation and control
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5.1 Installation
The FN 400H is an ultrasonic humidifier, designed for installation in blower convectors (fan
coils) and guide ducts of fans. It does not have a separate fan and must therefore be
installed so that the airflow is fed through the FN 400H

1) The humidifier has to be installed somewhat below the nebula guide pipe and should
be installed in such a way that it can be easily dismounted.
2) Both nebula guide pipes are inserted into the air duct and screwed down.
3) The humidifier has to be fastened at fastening borings that have to be established.
4) Both guide pipe are to be connected with the air inlet and nebula outlet with the help of
two hoses delivered.
5) The unit must be mounted or installed such that the air is fed through the humidifier by
the fan of the fan coil.
6) The following notes are to be complied with when installing/assembling:
a) The unit must be installed in a totally horizontal position.
b) Between the mist blasting and each component, which may be upstream of the
unit, a free area must be kept which is longer than the humidifier section.
c) It must be ensured that the humidifier is only connected to an electrical supply
when the fan delivers an air flow.
d) A drain pan has to be installed below the humidifier.
7) If the humidifier ist built into the guide duct of the fan, the airflow rate has to be between
1.5 m/s and 3 m/s.
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Installation diagram

Legend for installation diagram
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
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Control box
Provided by customer
Connection 3/4" external thread (flat-sealing)
Provide for continuous pipe interruptor
Hand-operated valve
High-quality steel pipe, 6 mm dia. (1.4571)
Ultrasonic humidification
Measuring electrode
Water treatment system (ion exchanger/reverse osmosis system)
Overflow
Water drain
Provide drainage
Condensate tray, V4A

Attaching the hygrostat
1) The hygrostat should be attached to the wall where the relative humidity can be properly
measured, where the through-ventilation is good and where the hygrostat can be
operated/set conveniently.
Water supply pipe(s)
Please comply with the regulations of the local water
authority!

The pipelines are only to be connected and routed by
authorized trained staff. Comply with the notes on safety
at the start of these operating instructions!
1) Deionized water of < 5 µS/cm must be used for the humidifying unit. A shut-off valve
must be fitted to each unit. Admission pressure: 0.5 to 6 bar.
2) The deionizing system must be connected to the humidifier with a material which is
resistant to deionized water (e.g. PE or high-quality steel (1.4571)).
3) Metal filings, swarf and dirt must not enter the water pipes. All pipes must be cleaned
before connecting the pipes to the humidifying unit. The supply line can be in pressure
hose or high-quality steel pipe depending on the safety risk.
4) The overflow pipe must be connected as a safeguard. However, no water flows into
the overflow during normal operation.
5) Water regulations are to be complied with.
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Wiring
Ensure that the electric cables are de-energized.
Electric cables may only be connected by authorized
trained staff!
1) The operating voltage is 230 V, 50 Hz (control cabinet)
2) The power supply line must be connected to the terminal block of the control station,
i.e. L1 - N - PE.
3) There is a connection and wiring between the transformer and humidifying unit,
conductivity measuring instrument, measuring electrode when the humidifier is delivered
complete with control station (MUS/SUS) and ion exchanger.
The wiring must be carried out in accordance with the wiring diagram in the case of
partial deliveries. The regulations of the local electrical supply companies are to be
complied with.
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Piping example
F00760 - 350 mm
F00770 - 680 mm
3/4" PVC hose with
fabric reinforcement,
screwed connection
pressed in

Conductivity
measuring
probe
L80709

Union nut (scope of
supply) (measuring
probe)

3/4"
6/4 dia. PE pipe < 9
bar M03777
High-quality steel pipe
L11200

3/4"
3/4"

3/4"

Ion
exchanger
1

3/4"

on
exchanger
2

T-screwed connection,
6 dia. for PE pipe
M10421

T-screwed connection,
6 dia. for high-quality
steel pipe M11206

L80700

Union nut
Scope of supply
of ENS
humidifier for
high-quality steel
pipe
Humidifier

Olive
Humidifier

PE pipe
Quick-fit screwed connection,
6 dia. incl. Teflon ring for
PE pipe M10422

Humidifier

The 6 outside dia./4 inside dia. pipe
can supply 150 l/hour of water at 2
bar water pressure and a length of
10 m.
In this example, part numbers are
shown for screwed connections and
pipes/hoses which can be ordered
from the STULZ warehouse.
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5.2 Commissioning
1. Preparation for commissioning
a) The humidifying unit must be aligned exactly horizontally and in the direction of the
corresponding air flow.
b) All pipe connections must be made and connected correctly, securely and safely.
c) The voltage supply is 230 V for the control box and 48 V for the humidifier.
d) All other components must be assembled and installed correctly and reliably.
e) The humidifier must be connected to both electrical and deionized water supplies.
f)

The humidifier must be interlocked with the fan of the fan coils or guide ducts of
fans.

2. Precautionary measures during a longer shut-down
1) The water must be drained off if the humidifying unit is not used for a long time.
2) The water supply shut-off valve must be closed.
3) The master switch on the control station must be switched off.
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3. The following must be checked before the humidifying unit is put
into operation again after a longer shut-down:
a) The housing of the humidifying unit must be installed safely in the
correct position and be in a good operating condition.
b) The power and water supplies to the humidifying unit must be
connected.
*

Under no circumstances may the master switch be switched on
whilst the humidifying unit is still on its side or is stored upside
down.

4. Operating the system
1) The water tap is opened.
2) The hygrostat, i.e. the humidity control, is set to the level of the
required air humidity.
3) If humidifying is required, water is automatically poured in up to the
required level and the atomization is started.
4) The mist then generated is blown by the air flow into the room air
and the room is humidified.
5) The water level in the container is then kept at a constant level and
the air humidity is kept at the set value.
6) If, during operation, the water level in the container falls below the
safety level, the operation of the humidifier is switched off with the
aid of the float switch.
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5.3 Precautionary measures when operating
1) Only demineralized water of < 20 µS/cm may be introduced into the humidifier as
supply water. A shut-off valve is to be provided in the supply line.
2) The safety overflow from the humidifier and the condensate from the drain is to be
removed via a pipeline (high-quality steel pipe or plastic pipe).
3) The control station is to be installed as close as possible to the humidifying unit, i.e.
where temperature and humidity can be kept at the normal level for good ventilation.
4) The hygrostat must be properly ventilated.
5) The humidifying unit must not be operated if the room temperature drops below 0°C.
The water tank of the unit should be emptied.
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6. Accessories
6.1 Safety transformer

6.2 Information on the conductivity measuring instrument
The conductivity measuring instrument measures and monitors the conductivity of the
demineralized water in µS/cm.
For a measured value of 5 µS/cm, the floating contact activates the pre-alarm. The contact
is closed via terminals X1.9 and X1.10 and opened by X1.9 and X1.8.
For a measured value of 20 µS/cm, the floating contact activates the alarm signal. The
contact is closed via terminals X1.6 and X1.7 and opened via 1.6 and X1.5.
The terminals X1.1 and 1.2 are provided for connecting a pointer-type instrument. The
output voltage is 0-1 V, which corresponds to a measuring range of 0-50 µS/cm. The
conductivity cannot be checked with a multiple measuring instrument.
A potentiometer is provided for the final calibration of 0-1 V. Calibration can be made by
connection of measuring shunts for checking the printed circuit board.
The individual, subsequent resistors, connected in place of the electrode, simulate:
500 kOhm
100 kOhm
50 kOhm
25 kOhm
10 kOhm

= 1 µS/cm
= 5 µS/cm
= 10 µS/cm
= 20 µS/cm
= 50 µS/cm

The electrode itself can only be checked by comparative measurement.
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Conductivity measuring instrument

Electrode

Terminal assignment
X1.1
X1.2
X1.3
X1.4
X1.5
X1.6
X1.7

0 - 1 V actual value output
(0 - 50 µS/cm)
Ground
Electrode
Electrode
K2 normally closed contact (20 µS/cm)
K2 Pedestal pole
K2 normally open contact

X1.8
X1.9
X1.10
X1.11
X1.12
X1.13

Measuring probe

Plastic hose
7 mm dia.

2x12 screened cable
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K1 normally closed contact
(5 µS/cm)
K1 Pedestal pole
K1 normally open contact
0 V supply (N)
24 V supply, 50/60 Hz
220 V supply, 50/60 Hz (L)

7. Information about the EMC law
according to CE-guidelines
On 1st January 1996 the EMC law (Electromagnetic Consistency) came into force. The
EMC law has special requirements regarding radiation noise, conducted noise, surge
immunity and harmonic oscillations. To keep to the regulations in the industrial area (class
A) concerning ultrasonic humidifiers, a power supply filter and/or a condenser - depending
on the type of humidifier - has to be connected to the primary of the transformer. (From
now on the relevant parts will be supplied loose with the delivery. This applies for deliveries
within the European Community). This simple modification is only necessary for new
installations. A retrofit of existing installations is not necessary.

CE - Declaration of Conformity
When the following interference suppressing methods are carried out, all STULZ Ultrasonic
humidifiers essentially meet the EC-guideline 89/336/EEC, as well as the regulations of
the harmonized norms EN 55011, EN 60555 and EN 50082-2.
If the units are used wrongly and/or the technical manual and the measures which are
described here are not followed, this declaration becomes invalid.

Interference Suppressing Method FN 400H and FVA 400
To fulfil the EMC requirements, a filter ZAC 2210-00U (part no.: M25121) or equivalent has
to be connected on the primary of the transformer. In addition a condenser 0,22 µF (part
no.: M25114) has to be connected parallel to the filter induct (see diagram).
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For all Ultrasonic types be valid
The ultrasonic humidifier is an installation class A. This
installation can cause radio interferences in residential
areas; in this case the user can be asked to take
appropriate measures on his own account.
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