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use ordinary
untreated tap water and convert it to mineral free steam for humidity control in commercial,
industrial, institutional and residential applications.

ECONOMICAL
Disposable Cylinders Eliminate Periodic Maintenance for Reduced Maintenance Costs
Fast and Easy Installation
Reliable Electronic Components for Long Life

EFFICIENT
Circuit Board Utilizes Microprocessor to Maximize Energy Conservation
Exclusive Circuit Board Design with Attached True Touchscreen Control Display

VERSATILE
LED Indicators and an LCD True Touchscreen Display Unit Activity, and Built-in Menu Guides Assist in
Tailoring the Unit’s Functionality to Meet Your Needs
Capacities up to 200 Pounds of Steam Per Hour Per Single Unit
Utilize any On-Off Humidistat, Carnes Proportional Humidistat or External Signal from DDC Controls

-
Water Fill Tube
Fill Cup On-Off-Drain
Switch
Water Supply Touchscreen
Hose (16”) Display
Overflow Sensor
Door Interlock
H801-7801
Fill Valve
Figure 1: J-Series Components Drain Assembly )
Cut-away used steam cylinder
The simplicity and unique advantages of humidity from showing mineral deposits.
directly boiling water in disposable cylinders has been P -

well known since Carnes pioneered the concept in North
America in 1969. Pan type humidifiers require messy, time
consuming cleaning that may require the use of acids.
Electric heating elements in pan type units may also require
replacement. Easily changeable steam cylinders containing
electrodes can be replaced in less than five minutes.
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The display on the front panel of the humidifier cabinet
contains the “On-Off-Drain” switch, the LCD True
Touchscreen display and the “Fill”, “Drain”, and “High
Water” LED.

# Steam

Steam Output

Lb
Hr

Menu ?!:}Settings

Drain High Watsr

CARNES

Figure 2: Front Panel Display

When the humidifier toggle switch is placed in the “On”
position, the humidifier will generate steam if all internal
and external control requirements are met. The “Off”
position is used for seasonal shut down if desired. The
“Drain” position is used to drain water from the steam
cylinder for maintenance.

Important Note: When the toggle switch is in the “Drain”
position, the fill valve and drain valve will both be active.
The fill valve opens to mix cold water into the cylinder for
a short cycle before the drain valve opens. This reduces
the water’s temperature to ensure it is no longer boiling.
Water exiting the drain port should never exceed 140°F.

The LED which indicates that the cylinder is filling is blue
and turns on as the fill-valve activates. An activated fill
valve allows water to flow from the source into the prima-
ry infeed lines. An analogous indicator, and a description
of its operation can be accessed through the Unit Activity
Page (See LCD True Touchscreen Display Section (Unit
Activity Page)).

The LED indication which indicates that the cylinder is
drained is red and illuminates when the drain valve is
active. An activated drain valve allows water to exit the

humidifier cylinder and dump into the drain line. An anal-
ogous indicator, and a description of its operation can be
accessed through the Unit Activity Page (See LCD True
Touchscreen Display Section (Unit Activity Page)).

The LED labeled “High Water” is an orange light that
illuminates when the high water sensor is triggered. A
tripped high water sensor indicates that the water has
risen to the maximum allowable level in the cylinder. This
can be a normal situation, particularly for cylinders filled
with mostly unconditioned water. Frequent tripping of
the high water sensor may also indicate that the cylinder
is close to end-of-life and needs replacing. An analo-
gous indicator, and a description of its operation can be
accessed through the Unit Activity Page. More informa-
tion on troubleshooting high water situations can also be
found in the Help pages (See LCD True Touchscreen
Display Section (Help Page)).

This LCD True Touchscreen display offers an intuitive
interface to control and monitor many variables of
the humidifier. The screen uses pressure-sensitive
technology, and can be activated by touching emulated
buttons with any stylus orevenjustafinger. Various buttons
and labels allow the user to navigate through menus, adjust
andpassword-protectvarioussettings,andvisualizeinternal
operations.

The home page is the main page through which most
other device menus can be accessed. The home page
primarily serves asadisplayforthe currentsteam output, but
also shows indications of factors. The home page features
multiple navigation buttons; four of these are always
active, while others appearonthe home page when different
services or issues are active.

CARNES' 4 Steam

Steam Output

o3 Settings

e  Carneslcon:TappingtheCarneslogoonthehome
page opens a window which displays Carnes
Company contact information (address, phone
number, and company website). This feature is for
the purpose of contactingthe factoryforany startup
questions, troubleshooting, or service issues that
may arise.

¢ Menulcon: Tapping the menuicon will take you to
the main menu page. This can be used to access
most of the unit’s specific function menus.
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e Settings Icon: After powering the unit on, the first
time the settings icon is pressed, the unit will
display the settings password screen. The unit is
shipped with the settings password enabled and a Steam Output
defaultpasswordof“1212”. The settings password
canbeenabled, disabled, andupdatedthroughthe
settings password page.

e  Steamlcon: The steamicon is displayed in white
whenallofthe external control signalrequirements
aremet,andredifany ofthe controls are missingor
faulted. Pressingthe steamiconwilltaketheuserto
the steam menu page. Active o3 :

e SteamOutput: Thesteamoutputvalueisdisplayed Menu  Boverride sxSettings
as white text when the unit is switched on and able

CARNES® +8Steam

Lb
Hr

to generate steam (ready no-fault condition). If the »  Backend Override Icon: The backend override
unitis switched on and cannotgenerate steamdue icon will appear if an external communication
tomissingexternalcontrolsorfaultsignals, thenthe protocol is active and the external device has
steam output text will be red. commandedtheunitonoroff. Pressingthebackend

override icon will take the user to the backend
override page.

CARNES® [k rtnd #Steam

Steam Output

Steam Qutput

Menu & Settings

BMenu ¥uSettings
g

e  ServiceRequiredlcon: Theservicerequiredicon
will appear at the bottom of the screen if the unit
detectsafaultthatrequiresmaintenance. Pressing o
the service required icon will take the user to the
service required page, where fault details can be
found.

Timelcon: Thetimeiconwillappearifthe schedule
function of the humidifier unit is enabled. If the
schedulefunctionisactive butthetime settingdoes
notfallbetweenascheduled“on”time,thetimeicon
willbe white, signifyingthatthe schedulefunctionis
notcurrentlycommandingthe humidifier. Ifthetime
falls between a scheduled “on” time, the time icon
willappeargreen, signifyingthatthe unitisfollowing
Steam Output the demand of the schedule.

CARNES®

CARNES® 1:00pm +#Steam

Steam Qutput

FaSettings

e Control Override Icon: The control override icon
will appear at the bottom of the screen if a manual
overrideofacontrolsignalorlimitiscurrentlyactive. » :
Pressingthe control override icon will take the user gﬁSettlngs
to the control override page.

G-4
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CARNES® 1:00 pm W8Steam

Steam Output

EMenu ¥Settings

e Humidity Sensor Display: The humidity sensor
display will appear on the home screen if the
selected method of external humidity control is by
use of a humidity sensor. The humidity sensor
display shows the current measurement of the
humiditysensorandtheinternalhumidity setpointof
the humidifier. When the schedule function is
active and the time falls between a schedule “on”
time, the humidity sensor setpoint will display in
green, signifying that the schedule is currently
controlling the humidity sensor setpoint. Pressing
the humidity sensor display will take the userto the
humidity control method page.

CARNES® o8Steam

Steam Output
Measured
30%RH

Setpoint

45%RH

EMenu FsSettings

CARNES® 1:00 pm +8Steam
Steam Output
Measured
30%RH

Setpoint

45%RH

BMenu

¥aSettings

+8Steam

CARNES® 1:00 pm
Steam Output
Measured

30%RH

EMenu ¥xSettings

The service required page displays any faults or issues
with the humidifier unit that require attention. If no service is
required, there should be no access to the service
requiredpage.|fserviceisrequired,adetaileddescriptionwill
appear on the page with the ability to acknowledge the
issue and force the unit to try and operate normally again.

___Service Required :

Cylinder 1: High water while filling has caused the unit to stop

Acknowledge

The steam menu page displays to the user the status of
the external control signals. The external control signals
shown on this page are the humidistat, high limit humidistat,
air flow switch, and door interlock switch. If a control signal
is satisfied, a green check mark will appear on the
corresponding icon. If the condition is not satisfied, a red
“x” will appear on the icon. If the control signal has been
overridden for troubleshooting, the button will appear with
a yellow “I”.

Steam Menu

Control Humidistat ¢/

High Limit Humidistat $Q >

Air Flow Switch A
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Control Humidistat Page

If the humidifier is configured to use a common humidistat
with an output demand signal, the control humidistat icon
will be shown on the steam menu page instead of the
humidity sensor icon. The control humidistat page ex-
plains the device status, shows the current demand signal
of the control humidistat, and has a toggle switch to allow
for a temporary override of the control humidistat signal.
The control humidistat must issue a demand signal great-
er than 20% for the humidifier to run. The humidistat over-
ride toggle button can set the humidistat demand to 100%
for up to 30 minutes, at which time it will revert back to
normal operation mode. The override is intended to only
be used for troubleshooting purposes.

Contral Humidistat

Control Humidistat Demand: 0 %

The control humidistat must call for a dernand
greater than 20% for the humidifier to run.

Terminals '"HUM' and 'GND' on J11 can be wired >
orce a 100% demand signal. The
rride function below can also be used

y force a demand signal.

S Back

¢ Humidity Sensor Page

If the humidifier control settings are set to use
a humidity sensor with measured humidity as
the output signal, the humidity sensor icon will
be shown on the steam menu page instead of
the control humidistat icon. The humidity sen-
sor page explains the status, shows the mea-
sured humidity and humidifier demand, and has a
toggle switch to allow for a temporary override of the
humidity sensor signal. The calculated demand
must be greater than 20% for the humidifier to
run. If pressed, the humidity sensor override
toggle will set the calculated demand to 100%
for up to 30 minutes, which time it will revert
back to normal operation mode. The override is
intended to only be used for troubleshooting pur-
poses.

Humidity Sensor

Humidity Sensor Reading: 0 RH%

Humidifier Demand Output: 0 %

Humid. Input Override

fiHome
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High Limit Humidistat Page

The high limit humidistat page explains the status, shows
the current demand of the high limit humidistat, and has
a toggle switch to allow for a temporarily override of the
control humidistat signal. The high limit humidistat must call
forademand greaterthan 20% for the humidifierto run. The
high limit humidistat override toggle will set the high limit
humidistat demand to 100% for up to 30 minutes, at which
time it will revert back to normal operation mode. The
override is intended to only be used for troubleshooting
purposes.

___High Limit Humidistat

Hi Limit Humidistat Demand: 0 %

The high-limit idistat must call for a demand

greater than 20% for the humidifier to run.

Terrninals ' d 'GND! on |11 can be wired together >
i " Verri d

a demand

High Limit Override .
fiHome

Air Flow Switch Page

The air flow switch page explains the status of the air flow
switch and has a toggle switch to allow for a temporary
override of the signal. The air flow switch must send an
active signal for the humidifier to run. The air flow override
command will set the air flow switch signal to active for up
to 30 minutes, at which time it will revert back to normal
operation mode. The override is intended to only be used
for troubleshooting purposes.

Air Flow Switch

h must sense proper air flow in order

qld |gr1:3|‘ The rlde

s0 be used to temporarily force >

Air Flow Override i .

S Back

Door Interlock Page

The door interlock switch page explains the status of the
door interlock switch. The door interlock switch needs to
be engaged for the unit to generate steam. This can be
accomplished by either locking the front door shut or by
pulling out the door switch plunger for temporary opera-
tion while servicing the unit.

Important Note: Operating the unit with the door off and
lock plunger pulled out will allow high voltage and current
to pass through the cylinder chamber. Additional precau-
tions must be taken to prevent burns and electric shock.
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Door Interlock b

The door interlo vitch needs to be engaged for
the unit to gen e steam. This can be
accomplished by eit cking the front door shut or
by pulling out the switch plunger for temporary

operation while servicing the unit.

>

The menu page is accessed through the bottom left
corner of the home screen. There are no settings adjust-
ments directly available from the menu page and it is used
solely to access information about the unit.

Main Menu

Unit Activity

Help

Dim LCD

Unit Activity Page

The unit activity page displays information for troubleshoot-
ing potential unit issues. This page was set up to show the
internal functions of the unit, the program state of the unit,
and all of the relevant settings currently being utilized.
Pressing the individual icons on the screen will bring up
more information about that segment. Active segments
are shown on screen with a green or yellow outline, and
relevant data is always displayed as white text.

e Max Setpoint

The maximum setpoint is the maximum output limit
set by the user in the settings menu. The default
maximum setpoint is the maximum rated output
for that unit and is set at the factory. This value is
used to determine the maximum steam output the
system can produce when ramping up to meet the
requested humidity.

¢ Controlled Setpoint
The controlled setpoint is the demand output signal
specified by the user or an external device, and
reduces the unit's output from the maximum to
stabilize humidity during steady state operations.

¢ Reduced Setpoint

The reduced setpoint is the output value limit that is
calculatedwhenthemaximumorcontrolledsetpoints
cannot be reached following repeated high water
sensor activations. Setpoints may be reduced if the
cylinder becomes clogged, or the electrodes are
damaged. Check the home screen to see if service
is required.

FILLING =

10 Lb/H |

TEADY STATE]

Help Pages

The Help pages display information pertinent to under-
standing how the unit functions. The multiple help pages
were set up to act as a simplified digital manual for the
unit, to help the user understand certain functionality and
issues that may have arisen.

G-7
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The settings pages are where operational parameters
of the humidifier can be adjusted. Each unit is shipped
with a password protected settings page, and the default
password is “1212”. Everything from maximum output to
the settings password itself can be adjusted through sub-
menus of the settings page. Most of the settings available
on this page can also be adjusted via communications
with a Building Management System.

Settings Password

@

0000

Settings

Cylinder Life Counter

Max Output Adjust

Fan Speed Adjust

Cylinder Life Counter

The cylinder life span counter is used to help the user
monitor cylinder life by recording how long the unit has
been actively generating steam. When a used cylinder
has reached its end of life, the user should record the cyl-
inder life span and reset the counter before operating the
unit with a new cylinder. The cylinder life counter informa-
tion can help diagnose potential problems with cylinders
burning out too quickly.

Cylinder Counter

humidifier is producing steam.

00000 Hours

Reset Counter

G-8

Max Steam Output Adjustment
Themaximumsteamoutputofthe humidifiercanbe adjusted
through this page. Each Carnes humidifier is shipped with a
default maximum steam output that matches the maximum
safe output capacity determined for that unit. Lowering the
maximum steam outputcan help with various controlissues,
such as large humidity fluctuations in the controlled space
or nonoptimal air flow in the duct. The maximum steam
output cannot exceed the nominal output of the unit, which
is listed on the label of the humidifier. Maximum output also
cannot be set lower than 20% of the nominal output of
the unit. One issue with setting the maximum steam
output to its lowest value is that the unit can no longer
function in a modulating manor, utilizing the full control of
a proportional controller. When using a proportional
controller, the unit functions by modulating its maximum
steamoutput, soifthisis setatitslowestpossible value, there
is no modulation of maximum steam output.

Max Output
Enter New Max

>

S Back

10 LB/HR
Unit Nominal Max
10 LB/HR

Fan Speed Adjustment

Fan speed adjustment only affects units that utilize a
Carnes blower pack. The fan speed can be adjusted
between 20-100% using the slider selection on the
page. Each unit is shipped with a default of 100% fan
speed. Note: Even with the slider set to 0%, the fans will
operate at a minimum of 20% speed to prevent steam
from entering a stagnant blower box.

Fan Speed Adjust

3 jus )
slider graphic adjusts th
airflow allowed.

0%  20% 40% 60% 80% 100%

Boil Down Timer

The boil down timer is a value, in seconds, that
determines how fast consecutive fill cycles can occur before
a periodic drain is required to reduce the conductivity of
the water inside the cylinder.
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Ifthe unitis on and active, it will begin tofill. Once the desired
output has been reached the unit will stop filling and switch
into a steady state cycle, where it is only boiling the water
and not filling or draining. As steam leaves the cylinder, the
water level will drop, causing the unit to eventually begin
to fill again, in an attempt to get back to the desired steam
output. The boil down time is the length of time that the unit
was in the steady state mode in between consecutive fill
cycles. Higher conductivity water causes faster steady
state cycles, so it is important to monitor this time and pe-
riodically reduce the conductivity of the water by draining
some of the high conductivity water out and allow new,
less conductive water to flow in. If the boil down timer
does not elapse before a fill cycle starts again, the unit will
drain to the corrective drain length setting.

The boil down timer is a user adjustable variable with a
valid range of 10-255 seconds and the unitis shipped with a
factory default of 25 seconds. A larger time value will re-
sult in an overall higher cylinder water level and increased
water usage. A lower time value will operate the humid-
ifier at a lower water level and use less water, but will
decrease the total lifespan of the cylinder.

Boil Down Timer

Enter New Time

@)E)©)
(0] (Enter]

Corrective Drain Length

The corrective drain length is the percentage of water to be
drained from the cylinder during a corrective drain cycle,
thatoccurs whenthe unitboil down time period has notbeen
met. The corrective drain length and boil down timer are
directly connected as the corrective drain will never occur
if a boil down time issue did not occur. As the humidifier
boils water, minerals increase in the cylinder causing the
water to become more conductive.

The corrective drain length setting is a user-adjustable
percentage with a valid range of 20-100%, and is
shipped with a default value of 30%. Increasing the
percentage of the corrective drain flushes more conductive
material from the humidifier, decreasing water conductivity,
butincreasingwaterusage.Decreasingthepercentageofthe
corrective drain flushes less conductive material from the
humidifier with the impacts of only slightly decreasing the
water conductivity, reducing water usage, and reducing the
cylinder lifespan. Back to back corrective drains can also
cause the humidifier to trigger a service required alarm for
water conductivity issues.

Corrective Drain Length

= >

Saved Value

Filling Timeout Page

The filling timeout is a user adjustable timer that has a
valid range of 30-255 minutes, with a default setting of 30
minutes. The filling timeout is the maximum amount of time
allowed for a unit to reach a setpoint during a fill sequence.
If the time expires during a fill sequence, the humidifier
assumes the drain is stuck open and pulses the drain
valve. After the pulsing routine, the humidifier will attempt
to reach setpoint for second and third time. After the third
attempt without reaching setpoint, the humidifier will shut
down with a service required indication.

Filling Timeout

Saved Timeout

Reduced Setpoint Timeout Page

The reduced setpoint timeout is a user adjustable tim-
er that has a valid range or 0-168 hours, with a default
setting of 24 hours. The reduced setpoint timeout is the
maximum amount of time, in hours, that a unit can run at
a reduced setpoint. If the unit cannot return to full setpoint
capacity within the amount of time set by the reduced set-
point timeout value, the unit will shut down with a service
required indication.

Reduced Setpoint Timeout

ol6]o N

Saved SP Timeout
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Humidity Control Method

The humidity control method selection is where the user
can set the humidifier to either be controlled by a common
humidistat with a demand signal or a humidity sensor with
a relative humidity measurement. All Carnes humidifiers
are shipped with demand signal control as the default input
control signal, because a demand signal is the industry
standard for humidifier control. Itis important to completely
understand the differences in control between a demand
signal and a humidity sensor signal before deciding to
change from the default. These two control methods are
discussed further in the External Controls section of this
document.

Humidity Control Method

All carnes humidifiers are shipped with demand

) sensor signal before
to change from the default. The differences
sed on following pages (press the right

Sensor .

arrow).

Humidity Control Method

Saved Setpoint
45 %RH

Sensor
o> S Back

Communication Setup Pages

If the humidifier unit is equipped with the CarnesLink mod-
ule, the communication setup pages can be fully utilized.
All parameters of the selected communication protocol
can be adjusted from the communication setup pages.

Communication Protocol Setup
net

Address

Baud Rate

¢ Protocol Selection

The selected protocol is displayed on the first
button onthe communication setup page. Tochange
the selected protocol, press the button and select
the desired protocol. There are five options in the
protocol selection page, those being BACnet ®,
Modbus ®, Metasys *, Siemens ®, and no proto-
col. If no communication is being utilized for a time,
make sure to select the no protocol option so the unit
does not continuously update the communication
database with no main controller protocol feed-
back.

Please Select a Protocol

e Address Selection

The address of the unit can be updated by entering
into the address page. Each address value range
is protocol specific and each unit address should
be completely unique to the Building Management
System. Repeat addresses on the same network
can cause issues with network communication
because the network uses unit-specificaddresses to
communicate to individual units.

Address

Saved Address
086

Address Range
0-127 S Back

¢ Baud Rate Selection Page

The baud rate of the unit can be updated by
entering into the baud rate selection page. Each
unit on the network must have a baud rate that
matches the main controller or the units will not be
able to communicate with the network properly. It is
possible that one unit with a mismatched baud
rate can take down the whole network by sendin@
information at an unrecognized rate. Metasys
utilizes a single baud rate of 9600 for all systems,
and therefore does not need to ever be changed.
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Baud Rate

New Baud Rate

@ S

(9) -
@ S Back

Table 1 - Network Device Parameters

Baud
Address = Rate Device
Protocol Range @ Range Polarity Instance
Fixed at:
BACnet® 9600 - .
1-127 0 = No Parity, 0-9999
MS/TP 115200 1 Stop Bit
0 = No Parity,
1 Stop Bit
1 = Odd Parity,
Modbus® 2400 - 1 Stop Bit
RTU 1-247 | 115200 | 2 = Even Parity, | VA
1 Stop Bit
3 = No Parity,
2 Stop Bits
) Fixed at:
®
Metsszys 1-255 alt:gg(c)jo 0=No Parity, | NA
1 Stop Bit
. Fixed at:
Siemens® 2400 - )
1-98 0 = No Parity, NA
FLN 115200 1 Stop Bit

Schedule Page

Important Note: The schedule function cannot run
simultaneously with a BMS backend override; enabling
one will automatically disable the other. That is not to say
that the BMS communication cannot be active while the
schedule function is active, just that the backend override
functions cannot be active when the schedule function is
active. This means that the BMS cannot control the unit
on, off, or drain without disabling the schedule function
also. This works both ways also, as in the schedule func-
tion activating will disable any backend override control
that is currently active.

The schedule function gives the userthe ability to control the
humidifier based on an internal schedule. When the sched-
ulefunctionisenabled, the useris promptedtoenterinatime
value forthe unitto track. The time is shown in the top center
of the home screen when the schedule function is enabled.
Each day contains 5 active timeslots for the user to pro-
gram. If the humidity control selection is common humidi-
stat the unit will either be on or off depending on the timeslot
selection. If the humidity control selection is humidity
sensor, the unit can control to different %RH setpoints
in each timeslot and control to the default %RH setpoint
when no timeslots are active.

Schedule

Clock

tton to enable/disa

the userto s
the ¢

Schedule

m Clock Sunday

Monday Tuesday Wednesday

Thursday Friday Saturday

fAiHome S Back

e Time Input Page
The time input page gives the user the ability to input
the current day and time. The time input is required
for the unit to function properly with the schedule
function enabled. The time input does not sync with
any outside parameters, so it is important that the
user verify that the time and day are setup correctly.
The time input does not allow for dates to be entered
because the humidifier controls the schedule on a
weekly basis, meaning that each week will control
to the same timeslots saved for the previous week.

Time Input :

Time: 01:00:00 pm

DES Sunday

G-11




Humidifiers | Displays & Internal Controls & Features

Time Input

Time Input

e Day Pages

Each day page gives the user the ability to enter in
times (and %RH depending on the humidity control
method) for when they would like their humidifier
to be active during that specific day. Each day can
hold up to 5 unique timeslots and each timeslot is
saved into internal memory when entered, so the
only way to stop a timeslot from running is to delete
it from the queue on that specific day.

fiHome

Pressing the plus button will take the user to a page
where a start and stop time can be input. From
here, pressing the start or stop buttons will allow the
user to enter in a time. Once the correct times are
entered, the timeslot can be saved by pressing the
confirm button on the run time page. If the stop time
and start time do not arrange chronologically you
will not be allowed to save the timeslot.

Run Time

Start Time: 01:00am

Stop Time: 01:00 pm

Confirmv”

Run Time

Start Time

[01]- 00

Confirmv”

Run Time

Stop Time

Confirmv”

Pressing the minus button from the day page will
allow the user to delete timeslots. Once the minus
button is pressed the outline of the timeslots will
appear red with a red “X’ at the end of each.
Pressing the timeslot or the red “X” when they are
outlined in red will delete that timeslot.

Sunday
1:00am-11:00am

1:00pm-5:00pm
7:30pm-9:00pm

9:30pm-10:45pm
11:00pm-11:15pm

AiHome
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Pressing on an individual timeslot when they are
outlined in white (not red, for when the delete
selection is active) will give the user the ability to
edit the selected timeslot. This action will take the
user to the run time page where start and stop
times can then be edited and saved if they are
valid.

e Schedule Function Control of %RH

When Using a Humidity Sensor

The schedule function has the ability to control the
%RH setpoint individually in each timeslot if the
humidity control method utilizes a humidity sensor
over a humidistat. When the humidity sensor con-
trol mode is enabled there is an extra setting added
to the run time page for adding the desired %RH
setpoint for that specific timeslot. When a timeslot
is not active and the humidity control method is hu-
midity sensor, the unit will stay active with the com-
mon default %RH setpoint, unlike if the humidistat
is the humidity control method selected, where the
unit will turn off in between active timeslots.

Run Time

Start Time: 01:00am

Stop Time: 01:00pm

Setpoint: oRH

Confirmv”

Settings Toggle Page

The settings toggle page is located at the end of the set-
tings pages when pressing the right arrow. The settings
on the settings toggle page are described as follows.

e Drain Valve Pulse: The default is disabled, and
enabling this setting will cause the drain valve
to pulse whenever draining. This is especially
helpful when itis common for the drain valve to get
sediment stuck in the plunger system, and oc-
curs when cylinders have significant scale and
sediment buildup inside.

e 72-Hour Drain: The default is enabled and this
function will drain the unit if there is no activity for
72-hours. It is not recommended to disable this
option as standing water in a cylinder can cause
various conductivity and sanitary issues. Dirty
water and rust can build up in a cylinder that is not
periodically drained during times of inactivity.

° LCD Auto-Dim: The default is enabled and this
function will allow the LCD screen to dim after a
period of no user input. It is recommended to
leave this function enabled as it will reduce risk
of LCD backlight issues.

e  Steam Output Units: The default is Lb/Hr and
can be switched between Lb/Hr and Kg/Hr.

fi

10.

11.

Settings :

Drain Valve Pulse

< 72-Hour Drain

LCD Auto-Dim
Steam Output Units

Home

Connect supply water, drain, steam hose, electrical
power, and control wiring to the unit.

Verify the power and steam output on the unit sticker
match the supplied power.

Verify that the steam cylinder is properly installed in
the drain valve assembly, and that all wires and wire
connectors are in the proper position and secure on
the top of the cylinder.

Open valve allowing water to flow to the humidifier
and check for leaks inside the humidifier cabinet.
Reattach the front and side panels.

Turn on main power to the unit.

Adjust the desired humidity setpoint on the humidistat
or thermostat.

Press the on/off button on the front panel to turn the
humidifier on.

The humidifier will run if the unit is turned on, the
air flow is active, and the humidistat is measuring
a humidity level that is lower than the user entered
setpoint.

Press the drain button on the front display to verify
the drain function is operating properly. The fill valve
and drain valve will open in sync to lower the water
temperature from the unit to the drain.

Press the drain button again to enter back into the
normal operation of the humidifier.
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COMFORT

Temperature and relative humidity affect the comfort and
well being of all living things. High temperatures require
low humidity to maintain comfort conditions, while low
temperatures can more easily be tolerated at high
relative humidity. Humidification occurs when air is
moisturized by a humidification unit or when hygroscopic
materials (materials containing moisture) lose moisture
to drier air. Proper humidification is widely accepted as
healthy, minimizing employee illness and lost work time.

MATERIALS STORAGE

Paper, fabrics, wood, plastic, chemicals and most other
materials are hygroscopic. Their water content depends
on the humidity of the air around them. If air is too dry,
these substances lose moisture until an equilibrium is
reached between hygroscopic materials and the air.

PROCESS

Process operations, such as data processing areas, are
affected by two major humidity factors: hygroscopic
material and generation of static electricity.
Hygroscopic material used in the process influences
material weights, dimensions and workability.

Static Electricity can totally disrupt high speed process
operations as found in a data processing center, paper or
film handling business. Created by friction between two
substances, static electricity can be prevented by proper
humidification of the process environment.

( APPLICATION TEMP F° RH %
Computer Rooms 7242 50+5
Office Buildings 70-74 20-30
Libraries & Museums 68-72 40-55

Archival Libraries & Museums 55-65 35

Art Storage 60-72 50+2

Stuffed Animals 40-50 50
Bowling Centers 70-74 20-30
Health Facilities

Full Term Nursery 75 30min.-60max.

Special Care Nursery 75-80 30min.-60max.

Patient Rooms 75 30

Intensive Care 75-80 30min.-60max.

Operating Rooms 68-76 50min.-60max.

Recovery Rooms 75 50min.-60max.

Lasik Eye Centers
Electrical Instrument Mfg. 70 50-55
Fur Storage 40-50 55-65
Photo Film Darkroom 70-72 45-55
Photo Print Darkroom 70-72 45-55
Photo Drying Room 90-100 35-45
Photo Finishing Room 72-75 40-55
Cellophane Wrapping 75-80 45-65
Animal Laboratories

Mouse, Rat 64-79 40-70

Cat 65-85 30-70

Dog 65-85 30-70

Primate 65-84 30-70
Clean Rooms 67-77 40-55
Printing Plants

Lithography 76-80 43-47+2

Rotogravure 45-50+2

Collotype 80+2 85+2

Platemaking 75-80+2 45+2
Telephone Terminal Rooms 72-78 30-40
Radio and TV Studios 74-78 30-40

+ = plus or minus )

Reprinted with permission of the American Society of Heating, Refrigerating
and Air Conditioning Engineers, Inc., Atlanta, GA 30329.
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The Carnes J-Series commercial steam humidifiers add
conditioned moisture to an otherwise dry space through
the use of the existing ductwork or blower fan. Carnes
humidifiers use electrode technology to generate pure,
sanitary steam from water fed to the unit. The amount of
steam generated by the system is controlled through the
use of external interlocks and digital controls by modulat-
ing the volume of water in contact with the electrodes. The
humidifier unit internally verifies that safety and control
protocols have been satisfied before filling with water and
beginning operation (e.g. the control humidistat is calling
for steam, the humidifier door is shut, and the air handling
system is active). The fill valve then opens and allows
water to flow into the fill cup, where it drops into the stand-
pipe, feeding directly to the steam cylinder. The standpipe
directs a column of water into the cylinder using gravity,
and the air gap above the fill cup prevents the cylinder
from pressurizing against the water supply stream, as
shown in Figure 3. The steam cylinder normally operates
at a pressure of approximately 0 to 1/2 psi above ambient.
When the power contactor is activated, current is allowed
to flow between the electrodes that are sealed within the
steam cylinder. Current passes directly through the water
between the electrodes. Accounting for the differences in
conductivity due to minerals present in the water, the
systemusestheresistance ofthe waterto generate the heat
needed to turn it into steam (this is the most efficient
method to generate steam from tap or softened water).
The steam exits the top of the cylinder, passes through
the flexible steam hose, and makes its way out of the
steam distributor pipe mounted inside the ductwork
of the air handling system. The steam distribution pipe
delivers steam over a wide area in the duct and directs any
condensed moisture back into the steam cylinder.

-
steam  JWATER
_...---Distributor
Pipe
Fill
Sqlgnmd Valve Steam
== _—1-Air Gap I Hose
? r‘,ga”d _From Power
—H (| "ire ;7" Contactor
Non Contact -~ Cylinder
High Water
Vertical
Sensor
Electrodes
Drain
Overflow .~ Solenoid
Tube K . Valve
To Drain

Figure 3: Humidifier Internal Water and Steam Flow Diagram

J
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A digital control-board calculates when to open and
close the water supply valve to maintain constant steam
production. In combination with the drain valve, the
system automatically responds to conditional changes and
periodically drains the required quantity of water to
provide stable operation, flush dirty electrolyte, and prolong
cylinder life. As mineral deposits build up within the cylinder,
the water level will slowly rise to utilize fresh electrode
surface-area in an attempt to maintain the desired steam
output rate. If mineral deposits encrust too much of the
electrode surface or the electrode itself degrades, current
flow will be reduced to a level where the desired steam
output cannot be reached. At such a point, the “Service
Required” indication on the monitor will alert the user to
perform maintenance or insert a new cylinder. Cylinders
can be easily replaced in a span of minutes (not including
cool down time).

Important Note: Many variables affect the operation of
humidifiers (water conductivity, water hardness, etc.).
Systems may require up to 24 hours of steam generation
before a humidifier is truly operating in the nominal range,
andthe waterinthe steam chamber is properly conditioned.
“Conditioned,” in this case, refers to when the amount of
electrolyte dissolved in the water is at a steady state.
Conditioned water is typically more conductive than fresh
water at the fill valve. Conditioned cylinders may have a
film of insoluble precipitate lining the inner walls of the
chamber.

Fasten the mounting bracket to a solid surface using
1/4” lag screws with at least 1”7 of length, (refer to
Table 3 below for required counts). Verify that the mount-
ing surface can handle the maximum operating weight of
the unit, (unit weights shown in Table 3 below). Once the
humidifier mounting bracket is placed and secured to the
wall, the humidifierunitcan attachtothe bracketrail. Asheet
metal screw should be installed through the back of the
humidifier cabinet to secure the humidifier to the mount-
ing bracket.

Important Note: Fasteners are not provided by Carnes,
and must be sourced from other vendors.

Table 3: Humidifier Mounting Information

Dry Max. | # of Fasteners Required

Cabinet Style Wgt. | Wgt. | (1/4” Lag Screw, 1” Length)
H_AJ 4

48 61
H_AJ w/Blower | o Ibs. 4
Package
H_BJ

59 72
H_BJ w/Blower | o bs.
Package
H_CJ

65 110
H_CJ w/Blower | o bs.
Package
H_HJ 113 230 6

Ibs. Ibs.

The perforated steam distribution pipe must be mounted
perpendicular to the flow of air such that the holes of
the pipe face upwards. The distribution end itself should
be roughly horizontal, pitched back slightly towards the
delivery pipe. This is required so that any condensation in
the distribution pipe will drain to the return line. Once the
distribution pipe is in place, it should be secured with 4
sheet metal screws (not included with unit). Multiple distri-
bution pipes may be required to achieve a shorter steam
absorption length and if so, each distribution pipe should
be mounted following the instructions described above.

Important Notes:

e Special distribution systems are shipped with
specific instructions on how to mount them
properly.

e If a blower pack is utilized for the system, a
standalone steam distribution pipe is not
required.

e Fasteners required to affix the distribution
apparatus are not provided by Carnes, and must
be sourced from other vendors.

Figure 4: Recommended Steam Distribution Pipe Location

Important Notes:
e The distance between the humidifier and steam

hose/pipe should be the minimum length possible.
Themaximumapprovedlengthofsteamhose/pipe
for a system has been determined to impact duct
static pressure and steam capacity.

e Copper or brass tubing is the only acceptable
substitute for steam or condensate flexible hose.

e Both steam delivery and condensate return lines
shouldbeinstalledsotherearenosags, lowpoints,
dips or horizontal runs between the outlet or
dispersal fittings.
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Figure 5: Recommended Steam Distribution Pipe Instal/ation/

For any hose less than or equal to 12 feet in length, it is
highly recommended that the hose be routed with a
continuous vertical rise from the cabinet with no sags, low
points, dips, or horizontal runs (shown in Figure 6). The
delivery pipe should be sloped 10° up from the horizontal
position, or 2” of vertical for every 12” of horizontal, to
allow for proper condensate drainage shown in Figure 7.
Supports at intermediate points may be necessary to help
eliminate any issues due to sagging or low points. Any turns
should have a minimum radius of 8” to prevent the hose from
kinking. Push the steam hose through the top of the
humidifier cabinet and slip it over the outlet stub on the
top of the cylinder. The steam hose should be fastened
to the humidifier and distribution pipe with hose clamps
provided.

Ve
Note: Over time and

extended heat, the situations
v\ described in the previous
paragraph can occur. That's
why it is important to perform
monthly visual inspections
to maintain and correct,

improper routing of steam
and condensate lines.

Exaggerated for emphasis.

Figure 6: Depiction of Steam Hose Sag )

-
127

2” /

am
M

Figure 7: Recommended Rise/Run for Steam Hose Routing )

For hose lengths exceeding 12 feet, an alternative
installation can be utilized, if the previously described
requirements cannot be met. The steam hose can be
routedoutverticallyfromthe humidifierandpitcheddownward
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toward the distribution pipe drain ‘T’, as shown in Figure 8.
A drain ‘T’ fitting might be required to remove condensate
that occurs when using a steam hose with a length ex-
ceeding 12 feet. It is possible to lose significant volumes
of steam output due to improper hose routing.

Mounting B //‘//‘}V N\]

— plate must T

be plumb. _— 5
s A

ey

2S£ Drain Tee

Condensate hoses
must pitch down

Trap to continuously to humidi-

common fier or common drain — Water trap required

drain. NO pockets, sags or to prevent live steam
horizontal runs. from returning.

Figure 8:

Hose Location When Duct is Lower Than Humidifier

Table 4: Maximum Steam Hose Length

Duct Static

Pressure “wg” 0 1 2 3 4 5

Max Steam Hose

Length (Ft.) 40 35 30|25 | 15| 10

Important Notes:
e Carnesrecommends that supply lines be installed

by a licensed plumbing professional.

e Verify the water supply satisfies the guidelines
listed in the Water Quality Section of this
document.

e Carnesdoes notsupply optional plumbing such as
shutoff valves with humidifier units, and these will
need to be sourced from another vendor if
desired.

e Connect a supply hose to the 3/8” FPT fitting that
is provided, located at the bottom of the
humidifier for connection to tap water. It is
recommended that the installer adds a shutoff
valve ahead of this fitting in order to disable the
water source before servicing the system.

Table 5: Acceptable Conductivity Ranges (Micromhos)

Voltage HAJ |HDJ |HGJ |HHJ
Min. | 50 - - -
120 Max. = 1300 | - - -
208 Min. | 50 50 | 50 | 50
Max. = 1300 | 1300 | 1300 | 1300
230 Min. | 50 50 | 50 | 50
Max. = 1300 | 1300 | 1300 | 1300
Min. | 50 50 | 50 -
2t Max. = 1300 | 1300 | 1300 | -
580 Min. | 50 50 | 50 | 50
Max. | 1300 | 1100 | 1600 | 1600
i1 Min. | 50 50 | 50 | 50
Max. = 1300 | 1100 | 1600 | 1600
460 Min, | 50 50 | 50 | 50
Max. = 1300 | 1100 | 1600 | 1600
o7e Min. | 50 50 | 50 | 50

Max. | 1100 900 1250 | 1250
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CONTROL HUMIDISTAT

CARNES MODEL HXHAW
OR

AIR FLOW DETECTION

CONDENSATION
PROTECTION

CARNES MODEL HXHAWT

OR CARNES MODEL HXAAE

CARNES MODEL HXHAD

CARNES MODEL HXHAS

OR

OR

CARNES MODEL HXAAF

CARNES MODEL HXHCH

CARNES MODEL HXHAST

OR

CARNES MODELS HXHAWT

If an on-off humidistat is used, the humidifier will
generate steam atthe max outputrate and cycle on oroffas
necessary to satisfy the conditioned area requirements.
All humidifiers are preset at the factory for the maximum
rating of the unit. The maximum output may be easily
reset to a lower limit in the range of 20-100% in the
settings menu of the touchscreen.

If Carnes proportional humidistat is used the humidifier
will automatically vary the steam output rate in the range
of 20-100% of the humidifiers maximum output (set
by the user) in response to the 0-10V signal from the
humidistat. However, the output of the humidifier will
not drop below 20% of the preset nominal output of the
humidifier set at the factory. Proportional control provides
less cycling of the humidifier.

A wall humidistat or duct mounted humidistat in
the return air may be used. The wall mounted
humidistat is the most common as it allows the setting to be
easilychangedtoaccommodate forchangingrequirements
or to lower the level of relative humidity in the space to
prevent condensation on windows during extremely cold
weather. In applications where it may be desirable to
prevent the occupants of a space from changing the
setting, a duct mounted humidistat in the return may be
used. This is normally mounted in the equipment room
or in the duct.

The humidifier control circuit should include some
method to determine air flow. If the steam distributor pipe
is located in a duct where there is no air flow and the
control humidistat is calling for humidity, steam would
be discharged into the duct where it would immediately
condense. Air flow may be detected by several methods.
The humidistat circuit may be interlocked by using a fan
relay if the fan is direct driven. A fan relay is not recom-
mended if a belt driven fan is used as a broken belt would
stop air flow even though the fan relay was closed.

Among the alternatives are the use of a pressure
differential switch that determines air flow by sensing
a pressure differential caused by air movement in the
duct. A paddle type switch is also available to determine
air flow. The pressure differential switch is normally the
preferred device as it is less susceptible to erratic
operation caused by improper positioning in the duct
system. Paddle switches require careful positioning in
the duct to insure sufficient air flow to activate the switch.
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A third device may be desirable to provide condensation
protection in the duct system. A high limit humidistat must
be installed a minimum of ten feet downstream from the
steam distributor pipe. This humidistat is normally set to
90-95% RH and opens the circuit if the humidity level
in the duct exceeds the setpoint. Use of this device is
recommended particularly when the humidifier is used
in_applications where cooling air is being humidified or
where a VAV system may throttle back to a point where
air flow is insufficient to absorb the steam being intro-
duced.

Either an on-off or proportional control high limit
humidistat may be used with Carnes humidifiers. If a
proportional humidistat is used the output of the
humidifier will automatically be decreased to reduce the
possibility of condensation. Two proportional humidistats
may be used to control Carnes humidifiers if desired.
One humidistat is in the area to be humidified or return
duct and another humidistat is used as a high limit in the
supply duct. The humidifier will automatically select the
lowest signal to control the humidifier output.

External controls for the humidifier are connected through
use of screw-terminal connector J11 located on the
bottomofthehumidifiermaincontrolboard. Theterminalsare
labeled on the board and the connection diagrams. The
circuit board can provide either a Carnes legacy 18VDC
or an industry standard 24VAC, as a supply for those
humidistats which require it. The supply for both the
control humidistat and high limit humidistat are output on
pin1 and pin 2 of J11.

Carnes humidifiers can also accept a 0-10 volt DC
signaltomodulate the output of the humidifier. Polarity must
be observed. Input impedance is 20K ohms. If a 4-20 mA
input signal is provided to the humidifier a 470 ohm 1/4 watt
resistor must be installed as shown below (Figure 11).

(" HUMIDISTAT HI-LIMIT
0-10V ON/OFF  0-10V ON/OFF

(o1 [m]

@ P P P @ @ @ P
24Vac 18Voc HUM GND HI GND AIR GND
== ﬁ ﬁ @ @ ==
IRERE
r— b
| | | |
SV AW
4700HM =T | | T~ 4700HM
RESISTOR ! P ! RESISTOR
(BY OTHERS) " ! 1+ K (BY OTHERS)
4-20ma 4-20 ma
PROPORTIONAL ~ PROPORTIONAL
SIGNAL HI-LIMIT
(BY OTHERS) SIGNAL
(BY OTHERS)
Figure 11: External DDC Controls Connections )

( HUMIDISTAT HI-LIMIT
0-1 OOFF O-V O/OFF
P @@ B P PP D@
24Vac 18Voc HUM GND HI GND AIR GND
T
A0
i Lo
B S -
1 | I
1 I J
B
1 I
1 e T A
A T A N I — |
I OUTDOOR i Ty
P w\h po—o4-

I I -
Pinr . o 1 W o  ARFLOW
Ll 53 ! ] SWITCH

0009000092 2 [OOOOOOSSS|[S £ (JUMPERIF
R C obT W G HI'H2 6F| O < R C oo WG Hi'H2 6F| O < NOT USED)
CARNES CARNES
HUMIDISTAT HIGH LIMIT HUMIDISTAT
ON / OFF ON /OFF
(JUMPER HI-GND IF NOT USED)
Figure 10: Typical On-Off Controls Connections
J
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CarnesLink is an option to have full external monitoring
and control of your Carnes humidifier(s) by allowing the
humidifier(s) to link to a Building Management System
(BMS) using o%)e of the following protocols: BACnet = (MS/
TP), Modbus =~ (RTU), Metasys — (N2) and Siemens
(FLN).The user friendly interface on the True Touchscreen
makessettingup CarnesLinkeasyandconvenient.(Seethe
CarnesLink Communication Protocol Installation, Opera-
tion, and Maintenance Manual for further info.)

If the unit was selected with CarnesLink the control board
will come with an external mounted BMS card located
on pin J8 on the control board, shown in Figure 12. See
Form 16865 for module functions and wiring diagram.

a
v
'y
v
-
=]
-
4

Figure 12: Control Board with external mounted BMS Card )
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Table 6: Electrical Data and Unit Detail Sheet

Optional
Max Line | Disc. Circuit Steam Cyl Wire
Model Lb/Hr | Voltage | Phase kW Amp | Size Breaker* Cylinder Current
HAWAU | 5 | 120 | 1 | 1725 | 144 | 25 | 1-20Amp | Ax220 | 144
HABU | 5 | 208 | 1 | 1725 | 83 | 15 | 1-15Amp | Ax380 | 8.3
HADU | 5 | 230 | 1 | 1725 | 75 | 15 | 1-20Amp | AX380 | 75
HAWFU | 5 | 277z | 1 | 1725 | 62 | 15 | 1-15Amp | AX380 | 6.2
HALU | 5 | 380 | 1 |1725 | 45 | 15 | 1-15Amp | AX600 | 45
HAQU | 5 | 45 | 1 |[1725 | 42 | 15 | 1-15Amp | AX600 | 4.2
HAMU | 5 | 460 | 1 |[1725 | 37 | 15 | 1-15Amp | AXx700 | 3.7
HSAJ | HANWNU | 5 | 575 | 1 | 1725 | 30 | 15 | 1-15Amp | AXx700 | 3
HTAJ | HAJAU | 10 | 120 | 1 | 345 | 287 | 45 | 1-40Amp | Ax220 | 287
HABU | 10 | 208 | 1 | 345 | 166 | 25 | 125 Amp | AX380 | 16.6
HADU | 10 | 230 | 1 | 345 | 150 | 25 | 1-25Amp | AX380 | 15
HAJFU | 10 | 277 | 1 | 345 | 124 | 20 | 1-20Amp | AX380 | 124
HAJLU | 10 | 30 | 1 | 345 | 91 | 15 | 1-15Amp | AX600 | 9.1
HAJQU | 10 | 415 | 1 | 345 | 83 | 15 | 1-15Amp | AX600 | 83
HAMU | 10 | 460 | 1 | 345 | 75 | 15 | 1-15Amp | AX700 | 75
HANNU | 10 | 575 | 1 | 3845 | 60 | 15 | 1-15Amp | AX700 | 6
HDBU | 20 | 208 | 1 | 69 |31 | 50 | 1-45Amp | B381 | 331
HDWDU | 20 | 230 | 1 | 69 | 299 | 45 | 1-40Amp | B381 | 30
HDJFU | 20 | 277 | 1 | 69 | 249 | 40 | 1-35Amp | B381 | 249
HDJU | 20 | 380 | 1 | 69 | 181 | 30 | 1-30Amp | BeoO | 18.1
HDJQU | 20 | 45 | 1 | 69 | 166 | 25 | 1-25Amp | Beo0O | 166
HDMU | 20 | 40 | 1 | 69 | 150 | 25 | 1-25Amp | B700 | 15
HDJINU | 20 | 575 | 1 | 69 | 120 | 20 | 1-15Amp | B700 | 12
HDJU | 20 | 208 | 3 | 69 | 191 | 30 | 1-25Amp | B500 | 19.1
HsDy | H-DJEU | 20 | 230 | 3 | 69 | 173 | 30 | 1-25Amp | Bso0O | 17.3
Htpy | H-DJTU | 20 | 380 | 3 | 69 | 104 | 20 | 1-20Amp | Be0O | 104
HDMWU | 20 | 415 | 3 | 69 | 96 | 20 | 1-20Amp | BeOO | 9.6
HDJGU | 20 | 460 | 3 | 69 | 86 | 15 | 1-15Amp | B700 | 86
HDJHU | 20 | 575 | 3 | 69 | 69 | 15 | 1-15Amp | B700 | 6.9
HDJU | 30 | 208 | 3 | 103 | 287 | 45 | 1-40Amp | B500 | 287
HDJEU | 30 | 230 | 3 | 103 | 259 | 40 | 1-35Amp | B500 | 259
HDJTU | 30 | 30 | 3 | 103 | 156 | 25 | 125 Amp | B60O | 15.6
HDMWU | 3 | 415 | 3 | 103 | 144 | 25 | 1-25Amp | B6OO | 144
HDJGU | 30 | 40 | 3 | 103 | 130 | 20 | 1-20Amp | B700 | 13
HDMU | 30 | 575 | 3 | 103 | 104 | 20 | 1-15Amp | B700 | 104
HGmU | 3 | 208 | 1 | 1083 |497° | 80 | 2-35Amp" | C62 | 248
HGHDU | 3 | 230 | 1 | 103 | 449 | 70 | 1-60Amp | C62 | 224
HGJFU | 30 | 277 | 1 | 103 | 373 | 60 | 1-50Amp | Ce62 | 186
HGIU | 30 | 30 | 1 | 103 | 272 | 45 | 1-40Amp | C62 | 136
HGJU | 3 | 415 | 1 | 103 | 249 | 40 | 1-40Amp | C62 | 125
HSGU HGMU | 30 | 460 | 1 | 103 | 225 | 35 | 1-30Amp | C62 | 113
Htay | H-GINU | 30 | 57 | 1 | 103 | 179 | 30 | 1-25Amp | cC62 | 9.0
HGcU | 40 | 208 | 3 | 138 | 383 | 60 | 1-60Amp | C62 | 19.1
HGJIEU | 40 | 230 | 3 | 138 | 346 | 60 | 1-50Amp | C62 | 172
HGJTU | 40 | 30 | 3 | 138 | 209 | 35 | 1-35Amp | cC65 | 209
HGMwuU | 40 | 415 | 3 | 1838 | 192 | 30 | 1-30Amp | Ce65 | 192
HGJGU | 40 | 460 | 3 | 138 | 173 | 30 | 1-25Amp | C65 | 17.3
HGJU | 40 | 575 | 3 | 1838 | 138 | 25 | 1-20Amp | C65 | 138
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Table 6: Electrical Data and Unit Detail Sheet (Continued)

Optional
Max Line | Disc. Circuit Steam Cyl Wire
Model Lb/Hr Voltage @ Phase kW Amp = Size Breaker* Cylinder Current
H_GJCU 50 208 3 17.2 47.8 80 2-35 Amp C62 23.9
H_GJEU 50 230 3 17.2 43.2 70 1-60 Amp C62 21.6
H_GJTU 50 380 3 17.2 26.2 40 1-40 Amp C65 26.2
H_GJWU 50 415 3 17.2 24.0 40 1-40 Amp C65 24
H_GJGU 50 460 3 17.2 21.6 35 1-30 Amp C65 21.6
H_GJHU 50 575 3 17.2 17.3 30 1-25 Amp C65 17.3
H_GJCU 60 208 3 20.7 | 57.4 90 2-40 Amp C62 28.7
H_GJEU 60 230 3 20.7 | 51.9 80 2-40 Amp C62 26
H_GJTU 60 380 3 20.7 31.4 50 1-50 Amp C65 31.4
H_GJWU 60 415 3 20.7 28.8 45 1-45 Amp C65 28.8
H_GJGU 60 460 3 20.7 26.0 40 1-40 Amp C65 26
HSGY H_GJHU 60 575 3 20.7 20.8 35 1-30 Amp C65 20.8
HTGJ H_GJCU 80 208 3 27.5 76.5 125 | 2-60 Amp C62 38.2
H_GJEU 80 230 3 27.5 69.2 110 | 2-50 Amp C62 34.6
H_GJTU 80 380 3 27.5 41.9 70 1-60 Amp C12 21
H_GJWU 80 415 3 27.5 38.4 60 1-60 Amp Ci12 19.2
H_GJGU 80 460 3 27.5 34.6 60 1-50 Amp C12 17.3
H_GJHU 80 575 3 27.5 27.7 45 1-40 Amp C12 13.9
H_GJCU 100 208 3 344 | 95.6 150 | 2-60 Amp C62 47.8
H_GJEU 100 230 3 344 | 86.4 150 | 2-60 Amp C62 43.2
H_GJTU 100 380 3 344 | 52.3 110 | 2-50 Amp C12 34.2
H_GJWU 100 415 3 34.4 47.9 80 2-40 Amp Cci12 24
H_GJGU 100 460 3 34.4 43.3 70 1-60 Amp C12 21.7
H_GJHU 100 575 3 34.4 34.6 60 1-50 Amp C12 17.3
H_HJCU 125 208 3 43 |119.5°| 200 | 4-40 Amp C62 (2) 29.8
H_HJEU 125 230 3 43 108 175 | 4-40 Amp C62 (2) 27
H_HJTU 125 380 3 43 65.3 100 | 2-50 Amp C12 (2) 16.3
H_HJWU 125 415 3 43 59.8 90 2-45 Amp C12 (2) 15
H_HJGU 125 460 3 43 54.0° | 90 | 2-40 Amp C12 (2) 13.5
H_HJHU | 125 575 3 43 432 | 70 | 2-30 Amp C12 (2) 10.8
H_HJCU 150 208 3 51.7 | 143.5" 225 | 4-50 Amp C62 (2) 35.8
H_HJEU 150 230 3 51.7 1129.7°| 200 | 4-50 Amp C62 (2) 32.4
H_HJTU 150 380 3 517 | 786" @ 125 | 2-60 Amp C12 (2) 19.7
H_HJWU 150 415 3 51.7 | 71.9 110 | 2-60 Amp C12 (2) 18
H_HJGU 150 460 3 51.7 | 64.8° 100 | 2-50 Amp C12 (2) 16.2
HsHy _H_HJHU 150 575 3 51.7 | 51.9° | 80 | 2-35 Amp C12 (2) 13
HTHJ | H_HJCU 175 208 3 60.3 | 167.3° 300 | 4-60 Amp C62 (2) 41.8
H_HJEU 175 230 3 60.3 | 151.3° 250 | 4-60 Amp C62 (2) 37.8
H_HJTU 175 380 3 60.3 91.6 150 | 4-35 Amp C12 (2) 22.9
H_HJWU* | 175 415 3 60.3 | 83.9° @ 150 | 2-60 Amp C12 (2) 21
H_HJGU 175 460 3 60.3 | 75.6° @ 125 | 2-60 Amp C12 (2) 18.9
H_HJHU 175 575 3 60.3 | 60.5° | 100 | 2-50 Amp C12 (2) 15.1
H_HJCU 200 208 3 68.9 | 191.2° 300 | 4-60 Amp C62 (2) 47.8
H_HJEU 200 230 3 68.9 | 172.9° 300 | 4-60 Amp C62 (2) 43.2
H_HJTU 200 380 3 68.9 104.7 175 | 4-40 Amp C12 (2) 26.2
H_HJWU 200 415 3 68.9 95.9 150 | 4-35 Amp C12 (2) 23.9
H_HJGU 200 460 3 68.9 86.4 150 | 2-60 Amp C12 (2) 21.6
H_HJHU 200 575 3 68.9 69.2 110 | 2-50 Amp C12 (2) 17.2
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“Model” and “Optional Circuit Breaker” columns designates the quantity and amp rating of optional
factory installed circuit breakers. Circuit breakers are available in models with an ‘HT’ prefix. All models over
48 amps have internal circuit breakers factory installed.

“Maximum Lb./Hr.” designates maximum capacity of humidifier. Units are shipped from the factory preset
at the maximum rate. The output rate may be easily reset after installation anywhere between 100% and
20% of maximum capacity.

“Voltage” and “Phase” designates available phase and nominal voltages. Single phase units may be
operated from two legs of a three phase supply but the load will be unbalanced.

“kW” is the power rating of the maximum output rate of the humidifier. If a unit's max output is adjusted
lower, the kW is reduced proportionally.

“Line Amp” and “Disc. Size” are amp ratings shown for use in selecting electrical service requirements.

“Steam Cylinder” column shows the quantity and model of steam generating cylinders mounted inside the
humidifier. Each cylinder requires its own steam distribution pipe, steam hose, and condensate return line.

“Cylinder Wire Current” is the current a single cylinder wire should be carrying for a given unit at max

output. This does not include ‘dummy’ electrode wires that never carry any current, i.e. humidifiers with C65
cylinders and single phase humidifiers not using AX cylinders.
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Ve
1 1 1
! Design H Nominal Steam H Comm.
Model | Series Electrical |  Output Capacity 1Options Options
1 2 3 1 4 5 6 1 7 8 9 1 10 11
ITI (5] [a]i[4] L[l 1] O] [IiC LlJ
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
- Humidifier
VOLTAGE - BACnet MS/TP
-115V, 1 Ph. - Modbus RTU
-208V, 1 Ph. - Metasys M2
- - Siemens FLN
- With Internal A gggx ? :ZE I
Circuit Breakers* A 230\/’ 3 Ph' L
- Without Internal B 277V‘ 1 Ph. Lb/Hr
Circuit Breakers A 380VY 1Ph - 5#MHr
- Stainless Steel (304) A 380VY 3 Ph' - 10#MHr
Cabinet (w/o Breakers) 41 5\/ 1 Ph' - 20#MHr
- Stainless Steel (304) 415V 3Ph - 30#MHr
Cabinet (w/ Breakers) ' ' - 40#H
- 460V, 3 Ph. O#/Hr
v - 575V, 3 Ph. - S0#/Hr
UNIT TYPE - 460V, 1 Ph, - ggz;:f
g “Qf(oﬁ-y,:'gder STV 1PNy - 100#/Hr \
1 o deerr AGENCY - 1254Hr - Blower Package
P Czlin ders LISTING - 150#/Hr - Wired for Remote Blower
-UL - 175#/Hr
-cUL - 200#/Hr
*NOTE: AN EXTERNAL FUSED DISCONNECT SWITCH, OR OTHER SIMILAR PROTECTION, AS REQUIRED BY
LOCAL, AND NATIONAL ELECTRICAL CODES MUST BE SUPPLIED AND INSTALLED BY OTHERS.

Humidifiers may be ordered with the voltage nameplate
ratings shown below. The units may be operated at
nominal system voltage shown in Table 6.

(" Suitable Nominal )
Unit Nameplate Voltage System Voltages
120 115, 120
208 208
230 220, 230, 240
277 277
380 380
415 400, 415
460 440, 460, 480
\_ 575 550, 575, 600

U) o
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UL

Cylinders have an average life of 1150 hours when
operating at maximum output with a water supply
hardness of 150 ppm. Approximate cylinder life for other
water hardness may be determined by multiplying 1150
by the correction factor shown in Table 7.

(" Water Hardness (ppm) Correction Factor )
50 3.00
100 1.50
150 1.00
200 0.75
250 0.60
1\ 300 0.50 Yy,

Cylinder life will be extended if operated at less than
maximum output. Multiply the cylinder life calculated in
Table 7 by the correction factory shown in Table 8.

(" % of Maximum Output Correction Factor )
100 1.00
75 1.33

\_ 50 2.00 )
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-
-
.
¢_> (127) %’
9-1/2" :,
(241) ? '#' :;N\—:"N—’D
T - } 3/8"—>H<l—
< N >
Figure 13: Steam Distribution Pipe (HXPB) )
4 N\ &
PIPE N T ol v e
(102)
HXPBB012S 11-13/16 (300mm) 7/8 L . ™
HXPBB018S 17-13/16 (452mm) 7/8 (102 T| i“
HXPBB024S 23-13/16 (605mm) 7/8 ? T T [ﬁ /
HXPBB030S 29-13/16 (757mm) 7/8 H < N >
— ||
| HXPBB036S 35-13/16 (910mm) 78 ) Figure 14 )
: Minimum** | Maximum** )

PIPE N N T T " —
HXPBB040S | 35 (889mm) | 38 (965mm) | 7/8 e TR T30 —=
HXPBB044S | 39 (991mm) |42 (1067mm) | 7/8 - (300mm) -
HXPBBO048S |43 (1092mm) |46 (1168mm) | 7/8 HXPBCO018S 17-13/16 (452mm) 1-5/8
HXPBB052S |47 (1194mm) |50 (1270mm) | 7/8 HXPBCO024S 23-13/16 (605mm) 1-5/8
HXPBB056S |51 (1295mm) |54 (1372mm) | 7/8 HXPBC030S 29-13/16 (757mm) 1-5/8
HXPBB060S | 55 (1397mm) |58 (1473mm) | 7/8 \_ HXPBC036S 35-13/16 (910mm) 1-5/8 )
HXPBB064S | 59 (1499mm) |62 (1575mm) | 7/8
HXPBB068S | 63 (1600mm) |66 (1676mm) | 7/8 P T Y P T N
HXPBB072S | 67 (1702mm) |70 (1778mm) | 7/8 PIPE N N T
:§E328232 ;; (gggmm) ;g (Bg?mm) Zg HXPBC048S |43 (1092mm) |46 (1168mm) | 1-5/8
Biehut 9(200 mm) o (2083”"“) e HXPBCO60S | 55 (1397mm) |58 (1473mm) | 1-5/8
Baiehua ;3 (2102”"“) o (2184”"“) 7/8 HXPBC072S |67 (1702mm) |70 (1778mm) | 1-5/8
e 1 %2 (2210”"“) e (2286”‘”‘) ;/8 HXPBC084S |79 (2007mm) |82 (2083mm) | 1-5/8
e Lo (2311”‘”‘) > (2388”‘”‘) U HXPBC096S |91 (2311mm) | 94 (2388mm) | 1-5/8
rEes 19 (2413”‘”‘) o (2489”““) i HXPBC108S [103 (2616mm) [106 (2692mm) | 1-5/8

5 (2413mm) | 98 (2489mm) | 7 (_(HXPBC120S [115 (2921mm) [118 (2997mm) | 1-5/8 )
HXPBB104S | 99 (2515mm) [102 (2591mm)| 7/8
HXPBB108S |103 (2616mm) [106 (2692mm) | 7/8 “*NOTE A
HXPBB112S (107 (2718mm) [110 (2794mm) | 7/8 The mounting plate on these pipes is adjustable to
HXPBB116S [111 (2819mm) 114 (2896mm)| 7/8 compensate for slight variations in ductwork dimensions.
\_HXPBB120S [115 (2921mm) [118 (2997mm)| 7/8 ) The “N” dimension is shown at both maximum and

minimum depending on position of mounting plate. A
mounting strap is provided on the end of the pipe to
secure to the top or side of the duct for support.

**See Note A

Standard distributor pipes are fabricated from stainless
steel.
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Fan distribution units are available for use in areas
which do not have duct systems or where duct air
temperaturesaretoolowtoprovide sufficienthumidification.
Forexample,incomputerareasthedesiredrelative humidity
maynotbepossibleinthe conditionedspacewithoutcausing
condensation in the duct.

-

ATTENTY
awiraSHON

Figure 15: Remote Fan Unit )

Table 10: Blower Package Match List

Remote Mounted
Fan Unit Model

Nominal Steam
Output Rate

Humidifier
Model
H_AJ 005, 010
H_DJ 020, 030

030, 040, 050, 060,
080, 100

*NOTE: Blower Package not available on dual cylinder
units (units over 100 Ibs.)

-

HXBJB (1 Req’d)
HXBJB (1 Req'd)

H_GJ HXBJC (1 Req'd)

Figure 16: Mounted Fan Unit
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Fan distribution units must be mounted securely on a
level and plumb surface at least 3 feet below the ceiling
for a Model HXBJB and at least 4 feet below the ceiling
for a Model HXBJC to prevent steam condensing on the
ceiling surface. Allow 20 feet in front of the HXBJB and 30
feet in front of the HXBJC for the steam to be absorbed
into the air. Do not mount the units above any items that
would be damaged if a water leak were to develop.

STANDARD MOUNTING: Factory attached to
humidifier.

OPTION: Mounted remote from humidifier.
FAN VOLTAGE: 3 fans attached, 12 volt from

humidifier
*NOTE: Selected control humidifiers (HXHAA-ON/OFF,
HXHCG/Proportional, or HXHAM), whether mounted or
remote units, will be mounted external to fan distribution
boxes for more consistent and accurate operation. Field
wiring, by others, will need to be done for both mounted
and remote units. (Note wiring diagram on door of fan
distribution unit.)

Figure 17: Remote Fan Distribution Unit (HXBJC)




The Model HXHAM is a wall-mounted, microprocessor-
controlled humidistat solution for humidity control. The
HXHAM employs a backlit LCD module, which displays
both the ambient temperature and humidity of the
surrounding air. The embedded software allows user
navigation between temperature/humidity viewing mode,
setpoint adjustment mode, and outdoor temperature/
humidity viewing mode. An optional outdoor temperature
compensation sensor can be added (HXHAMT).

Ve

Figure 18: Model HXHA

e Humidistat: A humidistat is the industry standard
humidity controller. It functions by sending an
analog (0-10VDC, 4-20mA) or an on/off demand
signal directly to the input of a humidifier. A
humidistat calculates the demand output by
measuring the difference between actual relative
humidityandthedesiredhumidity setpointselected
by the user.

e Ifon-off mode is used, the humidifier will generate
steam at the max output rate and cycle on or off as
necessary to satisfy the conditioned area
requirements. All humidifiers are preset at the
factory for the maximum rating of the unit. The
maximum output may be easily reset to a lower
limit between 20-100% in the settings menu of the
touchscreen.

e |f proportional mode is used the humidifier will
automaticallyvarythesteamoutputrateintherange
0f20-100% ofthehumidifiersmaximumoutput(set
bytheuser)inresponsetothe0-10Vsignalfromthe
humidistat. However, the output of the humidifier
willnotdropbelow20% ofthe presetnominaloutput
of the humidifier set at the factory. Proportional
control provides less cycling of the humidifier.

e Awallhumidistatorductmounted humidistatinthe
return air needs to be used. The wall mounted
humidistat is the most common as it allows the

Humidifiers | Accessories

setting to be easily changed to accommodate for
changing requirements or to lower the level of
relative humidity in the space to prevent
condensation on windows during extremely cold
weather. In applications where it may be desirable
to preventthe occupants of a space from changing
the setting, aductmounted humidistatinthe return
may be used. This is normally mounted in the
equipment room or in the duct.
*  Humidity Sensor: A humidity sensor is a device
which only measures relative humidity, and does not
allow a user to control the desired conditions. Carnes
commercial humidifiers have the ability to operate
using a standalone humidity sensor, so long as it
can send a 0-10VDC or 4-20mA signal correspond-
ing to 0-100% relative humidity. The humidifier unit
needs to be reconfigured before operating in this
mode, as each Carnes humidifier is shipped with a
standard humidistat as the default control
method to serve the industry standard. Humidifiers
which use standalone sensors must have their rela-
tive humidity setpoint programmed into the unit itself,
and the controller calculates a demand internally.
The main advantage of this style of control is the abil-
ity to use extra features inside the humidifier. Addi-
tional features include password protected settings,
graphical status indicators, and scheduling functions
of the humidifier. The scheduling function allows the
user to choose certain desired humidity levels for a
given timeslot. Another feature of this style of control
is that the humidifier can then communicate the mea-
sured humidity level over external communication to
a Building Management System.
*  Control Humidistat / Temperature Compen-
sated: The HXHAWT or HXHAST can be used if your
application has a requirement for an outdoor
temperature compensation feature. Both controls
will provide monitoring of RH percentage and
outdoor temperature, along with automatically
adjustingthe RH setpointas outdoortemperatures
change. The HXHAWT or HXHAST provides a
0-10V signal in either a proportional or on-off
configuration. See Figure 18.
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The high limit humidistat functions similarly to the
standard control humidistat. However, it is always mounted
inaductandhasahighersetpointthanthe primarycontroller.
The high limit humidistat is used as an interlock to prevent
excess condensation building up in the duct or conditioned
space. The duct mounted sensor must be a minimum of 10
feet downstream of the steam distribution pipe. The high
limit humidistat is installed 10 feet downstream from the
distribution pipe and is normally set to 90-95% RH. The
high limit humidistat opens the circuit if the humidity
level in the duct exceeds the setpoint. Use of this device is
recommended particularly when the humidifier is used in
applications where cooling airis being humidified orwhere a
VAV system may throttle back to a point where air flow is
insufficient to absorb the steam being introduced. Either an
on-off or proportional control high limit humidistat may be
used with Carnes humidifiers. If a proportional humidistat
is used the output of the humidifier will automatically be
decreased to reduce the possibility of condensation. Two
proportional humidistats may be used to control Carnes
humidifiers if desired. One humidistat is in the area to be
humidified or return duct and another humidistat is used
as a high limit in the supply duct. The humidifier will auto-
matically select the lowest signal to control the humidifier
output.

Ve

Figure 19: Humidistat Duct Probe
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Figure 20: Model HXAAE )

Air flow in the duct may be sensed by using this
differential pressure switch. The differential
in pressure between the interior of the duct clos-
es a switch when air is moving. Air pressure
differential as low as .07 w.g. may be sensed with this
switch.
Environment:
Ambient Temperature Limits,
Shipping -40 to 140°F (-40 to 6¢°C).
Operating 35 to 140F (0 to 60-C).
Humidity, 5 to 95% RH, non-condensing.
Locations, NEMA Type 1 indoor only.
Mounting: In vertical position on any surface free of
vibration
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Figure 21: Steam Hose Y,

Carnes steam hose is made from EPDM compound to
withstand the low pressure steam without deterioration.
Model HXSAB steam hose has an |. D. of 7/8” for use
with units that use “AX” or “B” steam cylinders. Model
HXSAC has an I. D. of 1-5/8” for use with units that use
“C” cylinders. The hose may be easily cut to the exact
length at time of installation.

Figure 23: Condensate Return Line )
Two models of condensate return line are available.
Model HXRA has an I. D. of 3/8” and is used whenever
steam distributor pipes are used with the humidifier.
Model HXLA has an I. D. of 5/8” and is used with optional
fan distribution units.

-~

Figure 22: Steam Hose Drain “T” Fittings )
Steam hose drain “T” are available for use when the duct
is located below the top of the humidifier or where the
length of steam hose is in excess of 12 feet.

(" Humidifier Model Drain “T” Model Dimensions )
HBA, HCA, HSA, HTA HXTABB 7/8'X7/8"x3/8"
HBD, HCD, HSD, HTD

HBG, HOG, HSG, HTG|  pyxrace | 1-5/8'1-5/8x3/8”
@BH, HCH, HSH, HTH )

Figure 24: “T” Fittings )
In some applications it may be desirable to have the
steam generator cylinder feed two steam distributor
pipes. “T” fittings can be installed in the steam hose and
condensate return line.

(_Humidifier Model [ Drain “T” Model |  Dimensions
HBA, HCA, HSA, HTA | LvTaBa I
HBD, HCD, HSD, HTD
HBG, HOG, HSG, HTG | pyraca | 1-5i8x1-6/8'1-5/8"

\HBH, HCH, HSH, HTH )

(" Humidifier Model | Drain “T” Model [  Dimensions )

L ALL HXTAD 3/8'x3/8'x3/8" )
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Top View

33/8"F -27/8"

Side View
404

T A \
ne ! AN

101/8" TW l*' |/ | .%J

Figure 25: Drain Water Pump ) 1 I | ! T

The HXWA is a drain water pump for mounting directly
under the humidifier cabinet. This pump is ideal for an
application where the building drain is remotely
located or is at a higher elevation than the humidifier drain
connection. This unit operates on a float principle which
automatically starts the pump when the reservoir ins
3/4 full of water.

Figure 26: Drain Water Pump Dimensions

Figure 27: Cylinders
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é Models Available

HXCBAX145 | HXCBB381 HXCBC6F

HXCBAX220 | HXCBB500 HXCBC6X

HXCBAX380 | HXCBB600 HXCBC61

HXCBAX500 | HXCBB700 HXCCC62

HXCBAX600 HXCBC63

HXCBAX700 HXCBC64

HXCBC65

L HXCBC12
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MODELS: HSAJ

HTAJ
HSDJ
HTDJ

8-3/4” (222)
4-3/4” (121)

T A
5-7/8"
(149)

,,,,,, |-------"' Condensate Return Inlet
1”7 (25)

10-3/4”
(305) TOP
----Steam Output
Mounting
10-3/4” / Flange
[—15" (381)—> (305)
22”
(559) SIDE
y
27 (51)
Drain Pipe =~ T
4-3/4” (121) _---.1-3/8" Dia. Hole
1-1/2" PVG-------- For Power Wiring

Air Gap Connection

A

[ BOTTOM

(149) !
1-1/8” (29)jj>l 3
27 (51) \ (76)

“~" 3/8” FPT Water Inlet

\.
www.carnes.com
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T MODELS: HSGJ )
3 HTGJ
.
=
@ >
P 11-7/8" (302) > jermmmmmmmmae. Condensate Return Inlet
6-1/8” (156) .
2-1/4” (57)
((3-1/4)”
159
12-1/4”
(311) TOP
---Steam Output
Mounting
12-1/4” ;/ Flange
(311)
25”
(635) 007 SIDE
(508)
\ A
27 (51)
Drain Pipe *~ f
6-1/8" (156) .--.1-3/8" Dia. Hole
1_1/ 2 PVC ______ ,,,’, FOI’ Power Wll'lng
Air Gap Connection -~
y _
64/4° [y BOTTOM
(159)" 127
T |
2” (51) .
“--3/8” FPT Water Inlet
J

www.carnes.com
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T MODELS: HSHJ )
3 HTHJ
i
=
®
=
n Condensate
Return Inlet Cond t
2 ) ) » _Condensate
«, | 6-1/16 11-15/16 _.-*" Return Inlet

.
.

(154) (303)

7-1/2” (191)

TOP

**-Steam Outlets

| 30-19/32” | 1 ‘(‘égg)z” .
(777)
T n - Mounting
EEEEE || Flange
¥
B
27”
(686)
SIDE
. . f” “\
Drain Pipe \\Drain ipe 2.1/32"
6-3/32” 11-15/16" (52)
ﬂ (155) (303)
2-1/2” Dia. Hole

For Power Wiring

BOTTOM

7-1/2 »

5-5/8

(191) (143)
o 1411327 &1/
(40) (356) N, 89

'3/8” FPT

Water Inlet

J
www.carnes.com
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Humidifiers | Humidifier Specifications

Provide self-contained electronically controlled steam generating
humidifiers of the size(s) shown on plans as manufactured by
Carnes Company, Verona, WI.

Carnes Humidifiers shall have the capacity to operate at 115, 208,

230, 277, 380, 415, 460 and 575 volt (or nominal value), 60 or

50 hz (cycle), single or 3 phase power. Specific combination of

maximum output, voltage and phase for order application

determined by electrical data chart.

The humidifier(s) shall be UL and cUL listed.

The humidifier(s) shall have a total Color “True Touchscreen” user

interface. Features:

a. True Touchscreen navigation for all aspects of operation and
information access.

b. Cylinder life counter for hours of operation. Found by
accessing the “Settings” button.

c. With Fan Distribution Unit, there is a fan speed Slide Bar
control with CFM indication. Found by accessing Settings
button.

d. “Help” screen button.

e. “Service Required” button and indicator and corresponding
screen explaining service issues and possible troubleshooting
tips.

f. “Dim LCD” feature button.
g. “Settings” button - where all operational values can be set.
h. “Setpoints” button - target steam output of the humidifier.
Steam shall be generated from tap water or softened water (see
factory representative) in a factory sealed cylinder containing elec-
trodes. Cylinders shall not require setting of electrode spacing,
cleaning or maintenance and shall be of the disposable type.
The humidifier(s) shall include an automatic drain cycle controlled
electronically to maximize energy and water usage efficiency.
Drain cycle shall adapt to variations in water conditions (high/
low conductivity and high/low hardness) and not require manual
setting. There is also a default setting for a pulsing drain action to
assist in keeping drain lines open.
In the event of over-current, the humidifier shall signal that a fault
condition exists by a message on the touchscreen.
Option: Humidifier(s) shall also include secondary magnetic
overload switches (circuit breakers) that shall be manually
resettable and shall be of the type that positively disconnects
power to the steam cylinder.
Humidifier(s) shall include a door interlock safety switch to
disconnect power to steam cylinder(s) when cabinet door is
opened.
The system shall include one steam distributor pipe for each
steam generating cylinder mounting in the duct as shown
on the plans. Steam distributing pipe(s) shall be of corrosion
resistant design (stainless steel and be designed to provide
uniform distribution over the entire length of the pipe.
Option:  Supply and install remote (or humidifier mounted) fan
distribution units to discharge steam directly into the conditioned
space.
Provide the following components:
a. Three 12VDC fans operated by the circuit board.
b. Integral steam manifold trap.
b. Remote mounted on/off, proportional control humidistat.
Option: When plans call for a specific short absorption distance
from dispersion system, a multi-tube Short Absorption Manifold
is available sized specifically to duct dimensions, with horizontal
stainless steel cross tubes and vertical headers.
The system shall include flexible hose to connect the steam
cylinder(s) to the steam distributor pipe(s). A separate condensate
return line shall return condensate to the humidifier for reuse
to minimize consumption. If due to specific routing issues or
application of unit, condensate line cannot run back to unit, the
line can go directly to the common drain, and the addition of a
“circle” or “U” trap will be required (see IOM). Long distances
from unit to common drain can be accommodated with accessory
option Water Pump (HXWA). Hard tubing can be used for Steam
Hose and Condensate Return to prevent sags, restrictions or
obstructions (see IOM), but it is recommended a minimum of 12
inches of flexible hose be used from unit and before distributor
pipe. We recommend a maximum distance of 10 feet from unit to
distributor pipe(s) or short absorption manifold and proper routing
and inclination of hoses and hard tubing be adhered to for proper,
overall consistent and dependable operation.

The humidifier(s) shall incorporate a 1” air gap on the fill water line

to prevent backflow. It is recommended that a drain air gap fitting

be installed by a non-Carnes contractor to prevent backflow of
water. Carnes offers an air gap fitting as a purchased option.

The humidifier cabinet(s) shall be constructed of 304 B 20 gauge

stainless steel and shipped with a protective film. The cabinet door

shall be hinged and provided with a lock and key. The main door is

20.

21.

22.

also provided with a quick release pin for removal to provide easy
access to internals. The True Touchscreen Home Page will show
a digital LCD steam output meter calibrated in pounds of steam
per hour (kg of steam per hour selection is included as a built in
option), fill cycle, drain cycle and high water indicator lights will be
visible with the cabinet door closed.
The humidifier(s) shall be controlled by a humidistat which
operates through the circuit board. Humidifier(s) shall incorporate
terminals for connection of humidistat, air flow switch and high
limit control humidistat.
Option: Provide the following accessory controls:
. Wall mounted humidistat, on/off control.
Wall mounted humidistat, w/ LCD combo.
Duct mounted humidistat, on/off control.
Duct mounted humidistat, proportional control.
. Duct mounted humidistat w/digital humidity and temperature,

combo.

High limit duct mounted humidistat, on/off control.
. High limit duct mounted humidistat, proportional control.
. Pressure differential type air flow switch.

Paddle type air flow switch.

Wall or duct mounted temperature compensated, on/off or

proportional control, digital display humidistat.
External Control Signals - All Carnes humidifiers will accept
external DDC control signals of 0-10 volt DC. Signal to modulate
the output of humidifier. Polarity must be observed and input
impedance is 20 kilo-ohms. If 4-20 mA signal is provided a 470
ohm, 1/4 watt resistor must be installed. Humidifiers will also
accept internal (BMS) building management system or (BAS)
building automation system signal.
Option: CarnesLink offers the ability to monitor and control
Carnes humidifier(s) (“H” Series and newer) by allowing the
humidifier(s) to link to your Building Management System (BMS)
using communication protocols; BACnet® (MS/TP), Modbus
® (RTU), Metasys® (N2) and Siemen® (FLN). CarnesLink
uses a communication chip that is factory installed on our
electronic circuit board, mounted internally inside the humidifier(s)
cabinet. The electronic circuit control board has a translucent
protective conformal coating that protects the electronic
components on the board. Features include: Oxidation Resistant,
Ozone Resistant, Thermal Resistant, UV Resistant, Water
Resistant, high temperature stable, low temperature stable and
operational temperature range -45°C to 200°C.
The fill water line shall include a strainer to remove sediment
from incoming water and a flow regulating control to automatically
compensate for water pressures from 20-120 psi.
Humidifier(s) shall include a “Service Required” button (illuminated
in RED) on the total “True Touchscreen” home page which shall
explain service issues and possible troubleshooting tips. The light
shall be visible with the cabinet door closed and terminals shall be
provided for remote signal. Terminals are also provided to indicate
normal operation to a remote location.
Dedicated buttons with indicator lights on the steam page of the
total “True Touchscreen” shall indicate status of the control humid-
istat, high limit humidistat, air flow switch and door interlock switch.
Operation of fill solenoid, drain solenoid, power contactor and high
water sensor shall be shown after accessing the “Component
Activity” button on the home page of the total “True Touchscreen”.
The humidifier(s) electronic circuit board shall include
automaticcontrolstocompensateforvaryingwaterconditions without
changing cylinders or electrode spacing. The control shall
activate the fill and drain solenoid valves to automatically maximize
efficiency. Unit will perform system self-correction procedures to
assist in preventing unit shut-down due to any fault in operational
sequence. A drain pulsing feature is included to assist in expelling
any blockage that may occur during a self-correcting drain cycle.
If self-correction procedures are unable to correct problems after
specific cycles, unit will automatically shut-down.
The humidifier(s) shall include a non-water contact capacitance
proximity high water sensor to prevent overfilling and loss of
water.
The fill solenoid valve shall open whenever the drain solenoid is
activated, whether in automatic or manual operation, to prevent
discharge of boiling water into drainage system. Drain light shall
indicate the switch is in drain position.
Humidifiers, dependent upon capacity, will have one (1) or two (2)
cylinders for operation. If a capacity is desired of 125, 150, 175
or 200 Ib./hr., the units will be equipped with two (2) cylinders,
each independently and separately controlled by their own control
signal.
Automatic Drain of cylinder water will take place when there is a
demand signal loss for 72-hour drain setting is turned on. Unit will
remain in stand-by in the event that a quick startup is required.
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