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SAFETY PRECAUTIONS AND APPLICATION NOTES

Safety Precautions
When installing or servicing this humidifier, be certain to
read and follow these safety precautions,

«  Before beginning the installation, read through these

instructions completely.

+ Improper installation, maintenance or use can resultin
personal injury or property damage. Installation
should be performed only by a qualified technician.

+  When working on equipment, observe precautionsin
this literature, tabs and labels attached to or shipped
with the humidifier and other safety precautions that

may apply.

*  This humidifier uses compressed air under high
pressure. Always wear safety glasses and work
gloves.

» Theinstallation should conform to the requirements of
the authority having jurisdiction or, in the absence of
such reguirements, to all applicable codes.

* Toprevent damage to your hearing, wear earplugs
whenever adjusting fogger output. ULTRA-FOG
foggers are rated at 98 dBA @ ¥am and 95 dBA @ 1m
when ambient conditions are 65 dBA. The OSHA
permissibie daily noise exposure limits for these
levels range from 2-4 hours.

General Information

+ inspect all parts upon arrival for damaged, missing, or
improper parts. Verify against packing list. If there is
a problem, call DRI-STEEM.

¢ Provide necessary access around and into duct work,

+ Pay special attention to sizing compressed air lines
for system consumpiion.

Shipping Weight:

Each system varies.

Electrical Ratings:

115 Vag, 60 Hz (15.0 Amps).

Capacity Notes:

The minimum ¢compressed air supply pressure is 70
psig at the control valve.

The minimum water supply pressure is 65 psig at the
control valve.

Application Notes

*  Uniike steam type humidtfiers that can be fitted to an
existing HVAC system, retrofitting an existing system
to accommodate an ULTRA-FOG humidifier may
require major modifications.

»  Absorption distance for an ULTRA-FOG humidifier is
much longer than for steam humidifiers.

e High duct velocities, above 500 fpm, increase the
absorptiondistance.

*+ Higherentering airiemperatures decrease the absorp-
fion distance.

s  ULTRA-FOG foggers create high pitched harmonic
frequencies (see Safety Precautions).

¢ Al tubing, including headers and manifolds, should be
instalied inside the AHU.

e Only supply penetrations are required through the
AHU wall.

« ULTRA-FOGfoggersinherently drip during normal
operation. Any installation must be equipped to
handle excess condensate.

» Free adiabatic cooling results from ULTRA-FOG
humidifiers; they are ideal for warm, dry climates.

* Compressed air needs to be filtered in order to be free
of oil and moisture.
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INSTALLATION i

DRI-STEEM's ULTRA-FQG® (UFG) humidifieris shownin  Read theses instructions completely before you begin the
Figure 4-1 installed in an air handling unit. Foggers are instatlation.
factory mounted on stainless steel manifoids. Manifolds
connect to headers located inside the AHU. Headers Installation Steps
connect to the compressed air and water lines which are Instatlation of the ULTRA-FOG Ulirasonic Fog Generator
lecated outside the AHU. A microprocessor provides Humidifier requires the following steps:
modulating control of both the compressed air and high 1. Selectthe appropriate humidifier location.
pressure water valves. 2. Locate and install headers for air and water supply.
3. Locafe and install manifolds.
4, Install resonator amm on fogger heads.
5. Connectdrain vaive
6. Install and wire controls and options.

In addition, you must install compressed air and water
supply piping for the system. This manual does not
provide detailed instructions on installing and piping those
systems. General information, however, is provided at
the end of this installation section.

Figure 4-1: Typical UFG installation in AHU
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INSTALLATION

' Step 1—Seleci an Appropriate Location

"The ULTRA FOG humidifier is designed to be installed in
an air handling unit, upstream of the cooling coilin the

- warmest, driest location possible. Figure 4-1 onpage 4,

' shows a typical ULTRA-FOG installation in an air handling

| unit (AHU).

keep the following restrictions in mind:

* Do not locate the humidifier in duct work.

* Do not locate the UFG above any device that might
be damaged by water.

»  Provide a level foundation.

Locate controls as close to the humidifier as possible.

* locate the UFG inthe warmest, driest available
airskream.

* The complete humidifier is housed inside the air
handling unit (AHU), with penetrations through the wall
for compressed air, water supply, and drain connec-
tion.

»  Allow enough room upstream and downstream for
mounting provisions, routine maintenance, and fog
absorption. Note the direction of airflow.

¢ Inlargerinstallations, allow room for a ladder up-

- stream of the humiditier for use during installation.

|
|
When selecting the appropriate location for instalfation,
I

Step2—Install Headers

The humidifier consists of separate water and compressed
air headers. Pay careful attention to the direction of
airflow. The water header must o be placed upsiream of
the compressed air header.

1. Once a suitable location is found for the installation,
determine where the water and compressed air
headers will penetrate the AHU (a water drain outlet is
also required). For proper fog absorption, the bottom
manifold row should positioned 12 inches from the
floor of the AHU and the top row should be 30 inches
from the ceiling of the AHU (i.e., a duct dimension
shouid be no smaller than 42 inches in height).

To determine where the headers will penetrate the
wall, position the headers (held together with the
header mounting brackets as shown in Figure 5-1) and
mark the location where penetrations are required.
Headers should be oriented to position the com-
pressed air header downstream of the water header.
(The water header has both a supply inlet and a drain
outlet. The compressed air header has only a supply
inlet.) Align the headers so that manifold outlets are
on the same plane.

Figure 5-1 & 5-2: Position and mark the location
where holes are required.
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Cut holes in the AHU to accommodate the header
connections.

The number of wall brackets you will need to support
the headers depends on the size of your system.
Headers require from two to five brackets.

Install wall brackets to the AHU wall. Holes for 3/8”
diameterfasteners are provided.

Install header mounting brackets to the wall brackets
using U-bolts and nuts supplied.



INSTALLATION

Step 3—Install Manifolds

Individual manifold ptacement is unique for each job and
can be found on the assembly drawings provided with the
system. Figure 6-1 llustrates a typical manifold assern-
bly. Rows are made up of separate compressed air and
water manifolds. The number of rows varies according to
the unit capacity and the air handler size.

1. Assemble the manifolds by matching each end with
the same letter as indicated on the assembly drawing
provided.

Figure 6-1: Typical
Manifold Assembly

OM-1047

2. Manifolds are supported by channels that extend
upstream of the humidifier. Fastening of the manifold
mounting brackets to the manifold mounting channels
is accomplished with %4"-20 x 3" U-bolts and nuts.
DRI-STEEM recommends using 1-5/8” Unistrut as the
vertical support for attaching the manifold mounting
channel.

4. The location of the Unistrut is critical in the mounting

Figure 6-2: Installing Manifolds
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3. Begin by determining the location of the center
Unistrut support, which is located at the center of the
manifolds on a non-split unit or the end of either
manifold on split assemblies. {Marnifolds over 10 feet
in length are shipped split and must be joined during
instaliation, refer to the assembly drawing shipped
with your system.),

of the unit. Determine the Unistrut position by install-
ing the lower manifolds first. With the lowest set of
manifolds connected to the headers, attach the
manifold mounting bracket using u-bolts and nuts to
both manifolds.

5. Next, attach the manifold mounting channe! to the
manifold mounting bracket. The position of the
Unistrut can then be found.

6. Fasten the manifold mounting channel to the center
Unistrut.

Figure6-3:
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Repeat these steps for the remaining manifolds.

On units with split manifolds, the same procedure should
be used for the second set of manifolds. Depending on the
size of the humidifier, additional Unistruts may be required
to support the humidifier every six fest across the AHU.

An alternate method of manifold installation can be done
by referencing the distance from the water header
centerline and measuring 7.5 inches upstream of the
humidifier. The Unistrut will be located at this point behind
the humidifier. (Be sure io allow room for positioning the
headers, when using this method.) Install manifolds atan {
angle so water drains back to the header.




INSTALLATION

~ Step 4—Adjusting Fogger Heads

The ULTRA-FOG® system is assembled with the foggers
instalted on the compressed air manifolds. The following
procedure should be used to install and adjust the detach-

able resonatoram.

Figure 7-1:. Exploded view of ULTRA-FOG fogger.
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the fogger. (Do not remove them.)
2. Insertthe resonater arm in the fogger body and
position it to rest on the resonator adjustment tool.
_ See Figures 7-2 and 7-3.
3. Adijust the resonator arm using the resonator adjust-
ment tool.

of the resonator.
5. Remove the resonator adjustment tool. Referto
Figure 7-4.

Using a 5/64” Allen wrench, loosen the set scraws on

Tighten the set screws, leaving a gap (approximately
1"} between the top of the fogger head and the bottom

Figure 7-2: Apply resonator adjustment tool.
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Figure 7-3: Position resonator arm.
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Figure 7-4: Remove resonator adjustment tool.
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INSTALLATION

Step 5—Connect Drain Valve

The drain valve connects directly with the humidifier
system though a 3/8” male NPT connection (provided on
the unit).

Connect drain piping o the outlet of the drain valve. The
drain piping shouid be run via an air gap to a non-pressur-
ized drain.

Step 6—Install and Wire Controls and Options

When installing controls and options, refer to Figure 9-1,
and 25-1, the controls wiring diagram in the back of this
manual, and the wiring diagram that is provided with your
system. {Any special features or wiring changes will be
outlined in the wiring diagram for your application.)

Note: Install all parts of the humidifier before installing
controls and options.

Install Controls on Air and Water Lines
These controls include the pressure regulators, control
valves, drain valve, gauges and low pressure switches.

install controls as described in the ingtallation instructions
provided by their manufacturers. Observe all safety
precauticns and check the operation of each contral
independently of the system operation.

The humidifier uses a pneumatically operated control
valve for compressed air control and an air loaded reguiat-
ing valve for precise water control.

DRI-STEEM recommends installing the control vaive and
regulating valves as close as possible to the humidifier.

The low pressure switch, I/P transducers and pilot
positicner are faciory pre-set.

Air and Water Control Valves

1. In preparing threaded pipe connections care should be
taken o prevent threading sealant from getting into the
pipelines.

2. Install the control valve in the highest horizontal line of
piping.

3. Instal] the control valve in a vertical, upright position
only.

4. The flow arrow on the control valve body must be
pointed in the direction of flow.

5. For best control allow for 3’ straight sections on
either side of the valve.

Pressure Regulators

1. To protect the regulator from grit, scale, thread chips,
and other foreign matter, all pipe lines and piping
components should be blown out and thoroughly
cleaned before the regulator is installed.

2. Shut-off valves, pressure gauges, and by-pass piping
should be installed as indicated in the diagram to
. provide easier adjustment, operation and testing.

3. In preparing threaded pipe connections, care shouid be
exercised to prevent pipe sealing compound from
getting into the pipe lines. Pipe sealing compound
should be used sparingly, leaving the two lead threads
clean.

4. Aline strainer should be installed on the inlet side
of the air regulator to protect it from grit, scale and
other foreign matier. A .033 perforated screen is
usually suitable. :

5. Install the regulator in the highest horizontal line of
piping to provide drainage for inlet and outlet piping, to
prevent water hammer, and to obtain faster regulation.

6. The flow arrow on the regulator body must be pointed in
the direction of flow. The regulator may be installed in
any direction, but damage to the seating surfaces may
occur if installed in a vertical line with the flow upwards.

7. For best control, 3' straight sections of pipe should
be installed on either side of the reguiator.

8. Expand the outlet piping at ieast one pipe size. A
standard tapered expander connected to the outlet of
the regulator is recommended.




PIPING, AIR AND WATER INSTALLATION

Supply and Drain Connections

Figure 8-1 provides a recommended diagram of how the
compressed air and water supplies should be piped. Keep
the following points in mind.

s Connections will be made at the controls and the
humidifier.

*  Use a shutoff valve on both the compressed air line
and the waterline.

* Check all connections for tightness before
applying pressure to the system

Connections

Two supply connections are provided on the UFG. Con-
nections can be provided with NPT, flange or tube on
both.

Piping Materials

+ Compressed air piping may consist of brass, black
steel or copper.

» Use 316 stainless steel for DI/RO water.

«  For drain piping follow the same recommendations as
for supply piping.

» Piping need not be suitable for 212°F, since steam
condensate is not present.

» Insulation of the piping is not required.

Figure 9-1: Recommended diagram of water and compressed air piping to the UFG humidifier.
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Filtration

Compressed air should be filiered to 1 micron and be
treated to remove oil and condensate for maximum
cleanliness.

Controls

Separate control valves and regulators are required to
control the compressed air and water. Only treated
{filttered) air or water should be introduced 1o these con-
trols. DRI-STEEM recommends placing the valves and
regulators as close to the humidifier as possible.

The required regulator valves are supplied with the sys-
tem. The larger valve is for compressed air, the smalier
valve is for water.

Drain

Pneumatics

Low pressure compressed air (20 psig) is required for
control of the compressed air valve actuator and piiot
positioner. The VP transducer located in the control
cabinet also requires 20 psig.

High pressure compressed air (25 psig) is required for
control of the water regulating valve. The I/P transducer
Iocated in the control cabinet also requires 75 psig. Refer
to the Figures 9-1 and 10-1 for lacation of these pneumatic
components.



CONTROLLER INSTALLATION

Control Cabinet

Figure 10-1 shows the control cabinet and its major
components. The control cabinet contains the connection
points for both low voltage and high voltage field connec-
tions for the humidity transmitter, high limit humidistat, air
flow switch, pressure switch, drain solenoid, and other
devices.

1. Install the control cabinet in an appropriate location.
Identify the low voltage conirol block in the control
cabinet. Because controf requirements vary, check
the wiring diagram provided with the system before
wiring {refer to Figure 8-1 and Figure 25-1).

Terminals are used as follows:

« Terminals 1,2 and 3 are used for the humidity
transmitter.

+ Terminals 4, 5, 6 and 7 are used for the optional
high limit humidity conirol.

» Terminals 8, 9, and 10 are used for the optional
temperature transmitter,

* Terminals 11 and 12 are used for the opticnal
air fiow proving switch.

» Terminals 13through 16 are unused.

s Terminais 21 and 22 are used for the low
pressure switch.

+ Terminals 23 and 24 are used for the drain
valve,

Zone Terminal Control Unit
The Zone Terminal Control Unit is the primary monitoring
device for the ULTRA-FOG humidifier,

1. The wall mountbase assembly measures 6.94” X
7.44" X 2" and should be mounted in a convenient

location no more than 50 feet (wire length) from the
humidifier.

Figure 10-1: The UFG control cabinet.
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2. Connectithe cable with the RJ-122 connector inserted
into the socket on the Johnson Metasys® VAV
Controller in the Control Cabinet.

+ The interconnect cable furnished with the
system is 5 feet in length. Extended lengths
are available.

» The Zone Terminal Control Unit may be
installed with up to 50 feet of interconnecting
cable from the humidifier.

+ Do not mount the Zone Terminal Control Unit
in an area with vibration.

» Do notmount the Control Unit where corrosive
chemical vapors may damage the electronic
components.

The installation of the Control Unit must meet the

following requirements:

+  Ambient operating temperature of 32 to 122°F
{0 to 50° C).

s 1010 90% relative humidity {non-condensing).

»  86° F (30° C) maximum dew point.

All wiring must be installed in accordance with local and
National Electrical Codes and ordinances.

Always check that the electrical power supply used
agrees with the voltage and frequency shown on the
equipment nameplate.

Wall Mount Installation
For office or other types
of remote connections,
attach the Wail Mount to
aflat surface or wall.
Use three screws and
plastic anchors (not
provided). For easy
reading, mount the ZT at
teast 65 inches from the
floor to the top of the
ZT. Ingertthe telephone-
type cord from the coniroller into the back of the ZT.

L~

GERERAL INPUTS:—
—HUMIDISTAT

—Hf FLOW PROVING SWITCH
—HIGH LIMIT HLIMIDISTAT
~FRESSURE SWITCH

UFG3-1




PROGRAMMING THE CONTROLLER

Humidifier Control

The controller for the ULTRA-FOG humidifier allows a
number of different control options that can be grouped
into four categories: Dewpoint Control, Humidity Control,
Humidistat Control, and Control By Others.

+  With Dewpoint Control, humidity andtemperature are
sensed through remote transmitters. The values are
fed back to the microprocessor where a dewpoint is
calculated. The user adjusts the setpoint and controis
the humidifier using the Zone Terminal Control Unit

*  With Humidity Control, humidity is sensed through a
remote transmitter and fed back to the microproces-
sor. The user adjusts the setpoint and controls the
humidifier using the Zone Terminal Control Unit.

¢ With Humidistat Control, humidity is controfled using a
remote humidistat. The humidity setpoint is set on
the humidistat, and the Zone Terminal is used only for
humidifier maintenance, troubleshooting, setting drain
cycles, etc.

+  With Control By Others, hurnidity is controlled by a

signal from another source, such as an energy
management system. The Zone Terminal is used
only for humidifier maintenance, troubleshooling,
setting drain cycles, eic.

Each of these control options is described in more detail
in the following paragraphs.

- Dewpoint Control

With dewpoint control, the UFG humidifier is controlled by
a Johnson Controls VAV Controller with a Zone Terminal
interface. The basic control algorithm is a Plioop (Propot-
tional-integral) which takes the signal from the tempera-
ture and humidity sensors and calculates a dewpoint;
accurate fo within +/- 3°F. The controller compares the
calculated, actual dewpoint and compares it with the user

determined setpoint. From this information, the loop
generates a demand signal that the humidifier carries out.
The process of comparing the signal with the setpoint and
updating the dermand is repeated every 1-1/2 seconds.

The controller sends out a voltage of 0-10 VDC to either
the /P Transduger or control vaive actuator. At ohe
percent (1%} demand, the controller sends a voitage of
“Air Zero Setpt” and “Wir Zero Setpt” to either valve. At
100 percent (100%) demand, the controller sends a
voltage of “Air Range” and “Wir Range” to either valve.
The valves are then modulated between these setpoints to
vary output.

Humidity Control

With humidity control, the UFG humidifier is controlied by
a Johnson Controls VAV Controtler with a Zone Terminal
interface. The basic control algorithm is a Pl loop (Propor-
tional-integral) which takes the signal from the humidity
sensor and compares it with the setpoint determined by
the user. From this information, the loop generates a
dermnand signal that the humidifier carries out. The pro-
cess of comparing the signal with the setpoint and updai-
ing the demand is repeated every 1-1/2 seconds.

The controiler sends out a voltage of 0-10 VD to either
the I/P Transducer or confrol valve actuator. At one
percent (1%) demand, the controller sends a voltage of
“Air Zero Setpt” and “Wtr Zero Setpt” to either valve. At
100 percent (100%) demand, the controller sends a
voltage of “Air Range” and “Wtr Range” to either valve.

The valves are then modulated between these setpoints to
vary output.

Humidistat Control

In this scenario, the humidifier is controlled by a remote
humidistat that provides a demand signal back to the VAV
Controlier. The humidifier then runs unil the demand
signal is satisfied. The humidity setpoint is adjusted on
the humidistat rather than on the Zone Terminal.

11



PROGRAMMING THE CONTROLLER

Control By Others

in this control option, the humidifier is controlied by a
remote source that sends a demand signal back to the
VAV Controlier. The humidifier runs until the demand
signal is satisfied. The signal source is typically an
energy management system or some other form of building
automation sysiem. Possible control signals are: 6-9
VDC, 1-10VDC and 4-20 mA.

Programming Details

Pi Loop Control

The Pl loop has five control parameters that can be _
adjusted. They are the setpoint (Set F Dwpt), the propor-
tional band (Set Prop Band), the integral or reset (Set
Integral), the deadband (Set Deadband) and the offset (Set
F Offset).

Setpoint - The setpoint is the dewpoint level the user
wants to achieve.

Proportional Band - This is the band (in °F) within which
the humidifier will modulate. The proportionat band works
as follows: !f you assume a setpoint of 65°F and a
proporional band of 5°F, the humidifier would perform as
follows: If the dewpeint is lower than 60°F, the humidifier
is full on. If the humidity is between 65°F and 60°F, the
humidifier moedulates based on the distance to the setpoint
(65°F). And when the humidity reaches 85°F, the humidi-
fier turns off.

Of course, the humidifier generally does not actually reach
its setpoint. In almost all applications there is some
constant load on the humidifier just as there is a constant
ioad on the heating equipment.

What actually happens is the humidifier finds a “happy
medium” where the actual humidity is something less than
the setpoint, which allows the humidifier to continue to
run. The difference between the setpoint and the actual
running humidity level is called the “dreop”, and it can be
corrected using the next variabie, the integral.

Integral or Reset - This variable determines how fast the
humidifier will react to a droop condition. The lower the
number, the faster the reaction. (An integrat term of zero
disables the variable and allows the unit to run on the
properiional band only.)

When the actual dewpoint is in the praporticnal band, the
humidifier demand is somewhere between 0and 100
percent. Every 1-1/2 seconds the demand is updated.
With an integral variable greater than zero, each time the
demand is updated it is increased slighily. The amount it
is increased depends on the integral term and the differ-
ehce between the actual dewpoint and the setpoint. {The
closer to the setpoint, the smaller the addition. The larger
the integral term, the smaller the addition.)

4
|
|
|

The total demand signal for the hurmidifier is the sum of th
proportional part and the integral part. As the actual
dewpoint approaches the setpoint, the integral portion
makes up the majority of the demand and the proportional
part makes up very little. Once the setpoint is achieved,
the entire demand is made up of the integral part because
the proportional part is zero.

Deadband - The deadband is the band around the setpoint
in which the demand signal is frozen. In other words, if a
65°F setpoint has a deadband of 1°F, the demand signal
remains unchanged for an actuai dewpoini between €6 and|
64°F. {If the system demand was at 75% when the actual
humidity entered this range, it is locked at 75% as long as
the actual humidity is in this range.) '

Offset - The offset allows the user to calibrate the dewpoin
calculation to any source. If the display indicates that the
actual dewpoint is 65°F and your dewpoint sensor says
69°F, a correction can be made by entering an ofiset of
+4°F to compensate for the difference.

Setup Tips

Alarge proportional band (5 to 10°F ) vields tighter and
more stable control with longer response time. A small
proportional band preduces quicker response times but
control may become unstable. As a rule of thumb, start
with a band of 5°F. If the unit does not “hunt” and quicker
response is needed, the band can be lowered. If the unit
hunis or the fast response is not needed, increase the
band to provide more system stability. A large integral
term (75 to 150) also yields tighter and more stable control
with a longer response time. A small integral quickens the
response but may cause control to become unstable. As g
rule of thumb, start with an integral term of 100. If the unit
does not “hunt” and quicker response is needed, lower the
integral. If the unit hunts or does not need the fast re-
sponse, increase the integral. tn most applications, the
deadband is set to zero. If you are controlling a zone that
can have abrupt changes in dewpoint (a shipping dock
where garage doors open and clase), increase the
deadband to 1 or 2° F. This allows the humidifier to run
through these changes instead of hunting.
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ZONE TERMINAL CONTROL UNIT

The following description of operation and features is
reviewed as an example of the capability of the Zone
Terminal Control Unit. Not all features and/or
operation may have been seiecied for a specific
job.

A picture of the Zone Terminal Control Unitis
shown in figure 13-1 with the bottom flap open.
This is the interface device that allows the user
to monitor and control the humidifier. A de-
scription of the keys, parameters and status
points is as follows.

Keys
The three keys on the left toggle through the

parameters listed to their right. For example,
the top key toggles through % RH Actual, %
RH Setpoint, % RH Offset, Prop Band, Dead
Band, and integral Gain. Likewise, the two
other keys toggte through the parameters to
their right. The parameter that is currentiy
displayed, has a black dot to the right of its
name. In Figure 13-1, the parameters * % RH
Setpoint “, “Air Zero Setpt” and “Add Delay” are
currently displayed.

. The mode key to the left of the section containing

MONITOR, ADJUST, TIME SCHEDULE and PASSWORD
toggles the operating mode of the keypad. Whenin
MONITOR mode, you can only view the information on the
dispiay. Press the key once tc enter the ADJUST mode.
When in this mode, you can change parameters on the
display. Press the key again to enter PASSWORD mode
which is not used on the ULTRA-FOG. Press the key
again to reenter the MONITOR mode. (Time schedule is
not used on the ULTRA-FOG and is automatically
skipped.}

The three keys at the botiom of the display screen are for
adjusting parameters. To adjust a parameter, press the
key described above until you are in the ADJUST mode.
Then, press one of the keys on the left of the display until

Figure 13-1: Example for Zone Terminal Control
Unit Display

=

+ MONITOR

« ADJUST

» TIME SCHEDULE
ORD

the parameter you want to modify is selected and dis-
played. If the parameter that you have selected is
adjustable it will flash. (If it does not flash, the parameter
that you have selected is a staius parameter and cannot
be adjusted.) With the parameter flashing, press the up or
down arrow key until the desired value is displayed, and
then press the ENTER key to lock in the new value,

Continue to modify other parameters as desired. Once all
modifications are complete, press the mode key to return
to MONITOR mode.

Note: When adjustments are made, the ENTER key must
be pressed in order for them to be remembered and
entered into the program. If the ENTER key is not
pressed, the data will be lost when returning to MONITOR
mode.

13



ZONE TERMINAL CONTROL UNIT

Parameters

The parameters that can appear on the Zone Terminal
Controt Unit display are described below. Dependingon
the options selected on the humidifier, all of these param-
eters will not be present:

Dewpoint DegF - This is a read cnly parameter showing
the actual dewpoint being sensed by the humidity sensor
andtemperature sensor.

Setpoint DegF - This is a changeable parameter that
allows you to adjust the current dewpoint reading.

Offset DegF - This is a changeable parameter that allows
you to adjust the current offset for the dewpoint reading.

Humidity %RH - This is a read only parameter showing
the actual humidity being sensad by the humidity sensor.

Setpoint %RH - This is a changeable parameter that
altows you to adjust the current humidity setpoint.

Offset %RH - This is a changeable parameter that allows
you to adjust the current offset for the humidity reading.

Prop Band - This is a changeable parameter that allows
you to adjust the proportional, % RH or °F, band through
which the humidifier modulates.

Dead Band - This is a changeable parameter that allows

you to adjust the band around the setpoint at which
demand is frozen.
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Integral - This is a changeable parameter that allows you
1o adjust the integral term which will correct for droop as
the actual humidity or dewpoint enters the proportional
band.

Air Zero Setpt - This is a changeable parameter that
allows you fo adjust the reguired output to close the
compressed air valve {(see next section for more informa-
fion).

Air Range - This is a changeable parameter that allows
you fo adjust the required output to open the compressed
air vaive {see next section for more information).

Test Signal % - This is a changeable parameter that
allows you to adjust the percentage of system demand for
festing purposes.

ADD Delay - This is a changeable parameter that allows
you to adjust the time (in seconds) that the compressed
air blows out residual water.

ADD Duration - This is a changeable parameter that
allows you to adjust the time (in seconds) required for the
drain valve to open after the humidifier has entered ADD
mode.

Run Time Hrs - This is a read only parameter showing the '
total run time of the humidifier (in hours).

Output Ibfhr - This is a read only parameter showing the
current humidifier output (in pph).

Capacity % - This is a read only parameter showing the
humidifier output (in percent).




ZONE TERMINAL CONTROL UNIT

Status Points

As shown in Figure 13-1, status point indicators are on the
right of the Control Unit Display. The °I" indicates an ON
state; the "O" indicates and OFF staie. The description of
each status point is as follows.

Drain down mode

POINT | 0

. Compressed air pressure is .
Air Pressure satisfactory No compressed air

, Airflow is adequate for .
Airflow humidification No Airflow
High |imit The high limit has been reached | The humidity high limit is OK
Drain Valve The drain valve is closed Open -
Test Mode The humidifier is in Test mode The humidifier is not in Test mode
ADD Mode The humidifier is in Automatic The humidifier is not in Shutdown

mode

Shutdown Mode The humidifier has been

The humidifier is not in Shutdown

been reached

completely disabled mode

The humidifier has sensed & fault | The humidfier is operating
Fault ”

condition nommally
Temp Limit The temperature low limit has The temperature low limit is OK

15



START-UP

Before starting the UFG humidifier, read this manual
completely and verify that all installation steps have been
performed properly and all safety precautions met.

Start-Up

Start-up the UFG by turning on the electrical supply to the
humidifier along with the compressed air and water
supplies. The following actions shouild occur:

1. After the humidifier has been adjusted for a demand
for humidification, the compressed air control valve
will receive a signal from the controller aliowing the
valve fo open.

2. When the controller senses 15 psig of pressure, the
pressure switch will close.

3. When the pressure switch ¢closes, the water control
valve will receive a signal from the controller allowing
the valve to open .

4. The system will run untit the demand for humidifica-
tion is satisfied. On units with modulating control,
output is modulated based on humidification load.

5. When the demand has been satisfied, the humidifier
will enter ADD mode.

6. The controtler will close the water valve. The com-
pressed air valve will remain open, atlowing com-
pressed air to blow out any water in the fogger orifice.

7. When the ADD Delay time expires the drain valve will
open, allowing compressed air to flush the system
tubing of any remaining water.

8. Upon ADD Duration time expiration the controller will
close the compressed air valve and put the humidifier
into Shutdown Mode.

The controller operaies the conirol valves independently.
You must adjust them through the keypad of the control
unit. Adjust the: Air Zero Seipt and Air Range as follows:
Set the Air Zero Sefptto 0.00 (zero).

Set the Afr Range to 10.00

Set Test Signal % to 1.

Verify that the I/P transducer gives a 3 psig output at
zero volts and 15 psig at 10.00 voits.

Adjust the pilot positioner on the compressed air
control valve fo close off at 3 psi.

6. Setthe pilot positioner span for 12 psi.

PP

o
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7. Set % Test Valueto 100.

8. Adjust the compressed air valve to 62 psi outlet
pressure.

9. Adjust the water valve to 50 psi outlet pressure.

10. Modify the Air Range to a value where the control
valve has just completely opened.

11. Modify the Air Zero Seifptto a value that gives a 15
psi valve outiet pressure.

12. Repeat steps 10 and 11 until all conditions are
attained. |

Note: This is an iteralive process. You cannot make all
necessary adjustments with a single pass.

Automatic Drain Down (ADD)

Note: This feature is available only on models instatled in
ARUs,

The ADD mode is initiated by a zero demand for humidity.
Upon a signal for zero demand, the humidifier closes the
water control valve. The compressed air valve remains
open. After the ADD Delay timer has expired, the drain
valve opens, allowing any remaining water to be flushed to
ihe drain. When the ADD Duration timer has expired, the
compressed air valve closes. The humidifier is then in the |
shutdownmode.

Checkout Fogging Pattern and Resonator

Visually inspect the fogging pattern and verify that they
are not spitting. If necessary, use the following procedure
to adjust the fogger for proper operation.

Adjusting Resonator

When adiusting the resonator, refer to Figure 7-4.

1. Loosen the two set screws of the resonator.

2. Insert the resonator adjustment tool between the
fogger head and the resonator.

3. Allow the resonator to rest on the tool head.

4. Tighten the two set screws to secure the resonator.

5. Remove the resonator adjustment tool and check that
the resonator head is aligned directly over the orifice.




AIR COMPRESSOR REQUIREMENTS

Each fogger requires .125 SCFM of compressed air per
pound of water vapor per hour.

i The compressor used with the ULTRA-FOG® system

must meet or exceed the following requirements:

Compressor size

The compressor should be sized based on .125 SCFM at
100 psig per pound of water vapor per hour. So, for
example, a system delivering 1760 pounds per hour
(1760 pph x . 125 SCFM) requires 220 SCFM at 100 psig.
Sizing should not be based on HP rating because most
compressors are rated on peak HP, not continuous
output.

Compressor type
Compressors are either reciprocating or rotary-screw

- type. We recommend the use of rotary-screw type

Table 17-1: Screw compressor sizing

compressors for ULTRA-FOG systems. (They are
normally rated for 100% demand loading.)

Reciprocating type compressors are adequate for
ULTRA-FOG systems only when fitted with pressure
control tanks large enough to compensate for reciprocat-
ing pressure cycling.

Distribution lines

Distribution lines can be stainless steel, copper or black
pipe. They should be sized for no more than a 2 psi drop
from the compressor to the regulating valve.

Filtration

Fittration of the compressed air is important. Use a
filtering system that removes all oil, water and particu-
lates.

Pounds | Kilograms Required Estimated power
of water | of water { capacity SCFM recuired hp
80 36 10 3

160 73 20 5
240 109 30 : 7.5
320 145 40 10
400 181 50 15
560 254 70 15
640 290 80 20
720 327 80 20
800 363 100 25
960 435 120 25
1040 471 130 30
1120 508 140 30
1200 544 150 40
1600 726 200 40
1680 762 210 50

_ 2000 907 250 50
2080 943 260 60
2240 1016 280 60

17



DIMENSIONS

Each ULTRA-FOG® humidifier is designed for its particular
application. Figure 18-1 shows the dimensions ofa
“typical" four-row unit. Note the minimum distance from
floor to ceiling

Figure 18-1: Dimensions of a typical four-row UFG humiditier unit.
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TROUBLE-SHOOTING

GUIDE

Symptom

Possible Cause

Aecommended Action

Fogger pulsates

Foreign matter in the orifice

Loose inside fitings due 1o gaskets notbeing
sealed

Bias is to high

Disassemble the fogger and ¢lean out orifice

Remove the fogger and install corectly being sure to

compress all gaskets inside the fogger

Adjust the control system to provide higher water
pressure

Fog bali not symmetrical

Resonator is not aligned propedy

Resonator height is incormect

Turbulent airflow

Re-align the resonator.

Adjust to correct height.

Check that the tapered plug has not ioosened from the

resgnator am.

Contact the factory.

Uinit is not reaching full capacity

Low water pressure
Undersized regulator(s)
Conirol valve{s) are not opening completely

Undersized air compressor

Install high pressure booster pump.
Replace with comect size.
Replace control valve(s).

Replace with comect size.

Compressed air valve produces a
high pitched noise when in
operation

This is normal and does not require any
remedy

When adjusting the outlet
pressure on the compressed air
regulator, the outlet pressure for
the water changes.

When adjusting the ouilet
pressure on the water regulator,
the outlet pressure for the
compressed air changes.

This is normal and does notindicate & faulty
system

This is hormal and does net indicate a faulty
system

Uponr a call for humidification, the
system takes a few seconds until

| fogging occurs

This is nomal and does not indicate a faulty
system

Humidifier does not fog

The low pressure safely switch has not peen
made

Compressed air pressure is foo high

Water contral valve is not open

Adjust the switch setiing.
Check that the drain valve is not open.

Increase the waigr pressure or decrease the
compressed air pressure,
Adjust the settings through the keypad.

Adjust the sellings through the keypad.
Check for movement from actuator, reptace if
Necessary.

Control wiring incorrect.

Pressure bias fluctuates

This is normal and does not indicate a faulty
system

Foggers drip when system is
shuidown

Setting for the ADD mode are incorrect

Compressed air pressure has been lost

incotrect resonator height

Increasa the ADD delay time.

Increase the ADD duration fime.
Determine cause for pressure loss and correct,

Adjust the resonator height.
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TROUBLE-SHOOTING GUIDE

Symptom

Possibie Cause

Recommended Action

Pressure bias changes
from row to vow

Baiancing valves are incorrecily adjusted

Re-adjust balancing valves to equalize bias.

Tapered resonator piug
lovsens

The thread sealani has deteriorated

Threads on the resonator rod or inside the
tapered plug have been strippad

Remove the tapered plug and appiy thread lock % the
threads, reattach the tapered plug.

Replace the resonator assembly.

No Water Discharges
From the Fogger(s)

Low waier pressure.

Fouled oarifice

Contral valve not opening

Locate the cause of the low water system

Foreign material may be inside nozzle. Remove and
clean

Foreign matter in the valve. Check and clean.
Valve spring broken.

Replace spring.

Valve installed backwards

Actuator has falled - replace actuator.

intermittent Ouput from
Nozzies

Low humnidifier output

Nomal

Fog Pattern Not Comect

Low pressurebias

High Pressure Bias

Resohator too high
Resonator foo low

Resonator not centered

Decrease the water valve range, Increase the Air
Range.

Increase the waler valve range. Decrease the Air
Range.

Lower resonator height
increase resonator height

Reposition and center resonator plug

Humidifier is Noisy

Air pressure oo high

Bias is too high

Reduce air pressure safting ¢n compressed air
requlator

Decrease the pressure bias

Condensate in Duct

Humidifier is mounted toc close to intemal
devices (dampers, tluming valves, etc.) in
duct

The air passing through the humidifier is
not wamn enough for absorplion.

Alr cannot absorb quaniity being
discharged.

Move humidifier assembly an appropriate distance

upstream of intemal devices. Consult DRI-STEEM
Humidifier Co.

Increase the entering air temperature,

Humidifier operaies when blower is off. Provide
interfock.

Space Humidity Will Not
Rise to Humidistat Set
Paint

Compressed air prassure is too low.

Compressed air valve is not opening

Low pressure safety switch is not closed




TROUBLE-SHOOTING GUIDE

Symptom

Possible Cause

Recommended Action

Unit Does Not Energize

Incormrect or non-existent supply voltage to
unit

Incorrect or non-existent control veltage

Check the main line fuse
Check the main line safety switch

Verify proper transformer voltage
Verify proper witing of transformer

Condensate Forming in Duct

Humidifier is mounted oo cose io internal
devices in duct

Non-insulaied duct passing through
unheated areas.

Over humidify (saturating) air stream

Relocate humidifier a sufficient distance upstream
of infemal device. Consult DRI-SSTEEM catalog for
correct distance.

Externally insulate duct.
Air temperature in duct is too low.

Humidifier is not interiocked with biower controls
(humidifying when blower is “off"

Huntling - Humidity swings
above and below desired
set-point

Conirol systern is malfunctioning

Air Vojume is varying oo mpidly

Faullty ar inaccurate humidity controller, replace or
calibrate. Use appropriate guide.

Pacr location of control components, relocate, See
DRI-STEEM catalog for recommendations,
inappropriate control components, change
componants.

Stabilize

21



REPLACEMENT PARTS

OM-1064

‘ Tabile 23-1: Humidifier Replacement Parts (Industrial)

No. Deseription Oty  Part No. o. De ptio * o 0

1 Air Header Weld, 112" dia, UFG 1 168031 9  |Bracket, UFG 2° dia. Air Header Mounting 126163

1 Air Header Weld, 2° dia. UFG (316) 1 168033 10 [U-Bolt, %" dia. (316) 700550-002
‘ 1 Air Header Weld, 3" dia. UFG (318) t 168035 11 | U-Bolt, 1%" dia. (316) 700550-003
| 2 | Water Header Weld, UFG {318) 1 168041 12 |U-Bolt, 112" dia. (316) 700550-004

3 | AirManifoid Weid, UFG (316) 168056 13 [Unien, 1" dia. Swagelok 260006

4 Water Manifold Weld, UFG {315} 168076 14 | Air Manifold Weld (316} 168057

5 Head, 1/8° orifice 501800-125 15 {Water Manifold Weld (316} 168077

6 |Braided Hose Fitting, % NPT x 5° {316) 260002 16 [Label, Ultra-Fog 1 860220

7 | Ball Vaive, 35" NPT (316) ] 260005 17 | Bracket, Wall Mount {316) 126151

8 | Mounting Channel Weld, UFG Manifold {316) 168511 18 {Piate, Mounting Channel (316) 126156-001

B




REPLACEMENT PARTS
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Table 24-1: Control Cabinet Replacement Parts
Description No.  Description Gy PartNe
1 Cantrol Cabinet 407100-007 12 Ground Lug, L-35 2 409250-017
_ 2 Subpanel 165720-004 13 Door Lock Wikey, NEMA-12 1 700700
3 Conirolier, Unit Digital 405750 14 Terminal Unit, Zone (ZTU) 1 405751
4 I/P Transducer 15 Base, Zone Temninal Wall Mounting 1 405751-001
5 Transformer, 120V, 75VA 408960 16 Plug, moduiar maie 1 405886
3] Retay, 2 pole 24V 407900-001 17 Cord, modular line 5f. | 405885
7 Reiay, 2 pois 120V - 407900-002 18 Piug, 8 pin modular 1 406250-001
8 Terminal Biock, 2 PT Contact 408300-001 19 Washer, #8 Exi. tacth 2 700200-003
9 Terminal Block, 24 position 408155-024 20 Screw, 8-32 x 38" seli-tapping 10 700170-001
10 Fuse Holder, 1-pole midget 407450-002 21 Screw, 8-32 x 114" seiftapping 2 700170-003
" Fuse 22 Screw, 8-32 x 58" selffapping 3 700170-002
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WIRING DIAGRAM

Figure 25-1: Metasys Controller Wiring Diagram

(8 | weur Power
® 120 vaC
ALOCK
T
CCiPNl’J'RsOE;EI.5 WIRING
ARRANGEMENT 120VAC
@ —T] TRANSFORMER P
| S | W/MANUAL RESET TRANSOUCER
1 }"“’"‘
(AIR)

SEE
24H M CONTROL VALVE
240G ARRANGEMENT
'] B
COMMON

Al CW — !/F
n2 RANSDUCER
= +15VDC (WATER)
= Aot 24 M
a COMMON 240
B AOZ w 8
w COMMON GOMMON )
24VAG !
v BCH 24VAC
7 COMMON ———
) B3 @
= COMMON m
g B2
COMMON
BN
Al CM UFG4
Al
COMMON ]
POWER

24




MAINTENANCE

- Humidifier Nozzles: Control Valves:

* |nspect the humidifier foggers at least twice a year * Pneumatic Type: Inspect annually to be sure that
when using DI/RO water. Clean any fogger thalis the valve closes off tightly, it is not leaking, and
not operating correctly. the diaphram is not leaking air.

» Check tightness of resonator rods. + Hydraulic Type: Inspect bi-annually to be sure that

¢ Check tightness of water connections for the valve is not leaking hydraulic fluid.
leakage. » Solenoid Type: Inspect annually to verify proper

functioning with tight shut off.
Humidifier Tubing:
* Check for leakage near any fitting (annuaily).
» Check all mounting brackets for loose bolts
{annually).
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MAINTENANCE SERVICE RECORD

DATE
INSPECTED

PERSONNEL

OBSERVATION

ACTION PERFORMED
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TWO-YEAR LIMITED WARRANTY

DRI-STEEM Humidifier Company (“DRI-STEEM”) warrants to the original user that its products will be free
from defects in materials and workmanship for a period of two {2) years after instaliation or twenty-seven
(27) months from the date DRI-STEEM ships such product, whichever date is the earlier.

If any DRI-STEEM product is found to be defective in material or workmanship during the applicable
warranty period, DRI-STEEM's entire liability, and the purchaser’s sole and exclusive remedy, shall be
the repair or replacement of the defective product, or the refund of the purchase price, at DRI-STEEM’s
election. DRI-STEEM shall not be liable for any costs or expenses, whether direct or indirect, associated
with the installation, removal or re-instaflation of any defective product.

DRI-STEEM's limited warranty shall not be effective or actionable unless there is compliance with all
installation and operating instructions furnished by DRI-STEEM, or if the products have been modified or
altered without the written consent of DRI-STEEM, or if such products have been subject to accident,
misuse, mishandling, tampering, negligence or improper maintenance. Any warranty claim must be submit-
ted to DRI-STEEM in writing within the stated warranty period.

DRI-STEEM's limited warranty is made in lieu of, and DRI-STEEM disclaims all other warranties, whether
express or implied, including but not limited to any IMPLIED WARRANTY OF MERCHANTABILITY, ANY
IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPQOSE, any implied warranty arising out of
a course of dealing or of performance, custom or usage of trade,

DRI-STEEM SHALL NOT, UNDER ANY CIRCUMSTANCES 8E LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES {INCLUDING, BUT NOT LIMITED TO, LOSS
OF PROFITS, REVENUE OR BUSINESS) OR DAMAGE OR INJURY TO PERSONS OR PROPERTY IN
ANY WAY RELATED TO THE MANUFACTURE OR THE USE OF ITS PRODUCTS. The exclusion applies
regardiess of whether such damages are sought based on breach of warranty, breach of contract, negli-
gence, strict liability in tort, or any other lega! theory, even if DRI-STEEM has notice of the possibifity of
such damages.

By purchasing DRI-STEEM’s products, the purchaser agrees 1o the terms and conditions of this limited
warranty.
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Continuous product improvement is a policy of DRI-STEEM Humidifier Company. Therefore, product features and specifications are subject |
to change without notice.

DRI-STEEM, 8T8, LTS, VAPOR-LOGIC and VAPOR-LOGIC, are Registered Trademarks of the DRI-STEEM Humidifier Company.
RAPID-SCRB is a Trademark of the DRI-STEEM Humidifer Company.,

—
— — —
— —
— — —
— —— —
— — —
— — —
— I

—

e
il

|
0

14949 Technology Drive * Eden Prairie, MN 55344

Phone: (612} 949-2415 « Fax: {612) 949-2933
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