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Armstrong Unfired Steam Generators

Armstrong Unfired Steam Generators are designed to produce
pressurized clean steam using boiler steam or high temperature
hot water as an energy source. Typical uses for this clean
steam include humidification, sterilization, pharmaceutical appli-
cations and food processing.

Armstrong Unfired Steam Generators are constructed and
stamped in accordance with ASME code and bear the UB
stamp as required by the ASME code. All tanks are registered
with the National Board of Boiler and Pressure Vessel
Inspectors and an insurance compliance certificate is furnished.
Unfired steam generators that generate 50 psi or greater steam
will be 100% x-rayed in accordance with the ASME code.

Armstrong Unfired Steam Generators are carefully designed to
provide the correct balance of steaming area, coil size and
control components to meet the specified requirements.

Armstrong Unfired Steam Generators include an over pressure
safety system that will shut the unit down on loss of electrical
power. This over pressure safety system closes both the feed-
water and source steam valves shutting the Unfired Steam
Generator off.

Basic USG Package Includes:

• ASME Code constructed and National Board Registered
Vessel

• 2 inch fiberglass insulation
• 20 gauge steel jacket with hammerstone enamel paint
• Structural I-beam support skid base
• ASME pressure relief valve
• Boiler steam pressure gauge
• Steam separator
• Steam traps - main and auxiliary
• Steam strainer - main
• Steam pressure control valve
• Built In:

-Remote start stop
-On-off switch
-Alarm horn with alarm silence relay
-Low water cut-off
-Timer for timed blow down
-Relay for water feed
-Operating pressure readout
-High pressure cut-out and alarm
-Low pressure alarm
-LCD display of functions and alarms

-Power on
-Low water
-High water
-Water feed
-High pressure
-Low pressure
-Blow down operating

-Built in contacts to notify BMS of functions and alarms:
-Power on
-Low water
-High water
-Water feed
-High pressure
-Low pressure
-Blow down operating
-Operating pressure
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Materials of Construction

Armstrong Unfired Steam Generators
Output steam pressure is maintained by a modulating source
steam valve, which monitors the output steam pressure and
varies the input of source steam to maintain a constant output
steam pressure. Two types of steam controllers are available.

Pilot Operated
A pilot operated steam controller which uses a steam pilot to
monitor output steam pressure and automatically modulate the
flow of source steam and maintain a constant output steam
pressure. A pilot operated controller is field adjustable.

Pneumatically Operated
A pneumatically operated steam controller uses building air
which is connected to a furnished transmitter which monitors
the output steam pressure and sends a varying air signal to the
source steam controller to modulate the flow of source steam
and maintain a constant output steam pressure. A 15 psi
minimum air signal is required. Pneumatic set point is field
adjustable.

Armstrong Unfired Steam Generators are completely packaged
and ready for use. All components are sized, mounted and
piped prior to shipment. When supplied with optional equipment
for make-up water feeding, these reboilers come complete and
require only connections to services. See “Optional Extras”.

Shell
All stainless steel grades furnished are typically T-304 or T-316
as required for the application. In a stainless steel Unfired
Steam Generator, all components in contact with clean steam
can be constructed of the grade of stainless steel specified.

Submerged Coils
All stainless steel U-bend heating coil rolled into a stainless
steel tube sheet.

Piping
All Stainless steel piping on clean steam side

High Pressure Cut Off
Armstrong Unfired Steam Generators are furnished with a high
pressure cut off of energy source via solenoid on pilot or
incoming air signal. This safety system is designed to prevent
the unfired steam generator from generating steam above the
desired set point. This solenoid is also wired to the level
controller to close the control valve on a low water condition.

Steam Generators with carbon steel shells and copper heat
exchangers are available for applications not using ultra-
pure feed water. Consult Factory.

Optional Extras
Make-up Water Feeding
Make-up water must be furnished to the unfired steam generator.

This can be accomplished by a simple solenoid valve, which
opens and closes on a signal from the water level controller. A
solenoid feed system requires that there must be at least 10
pounds pressure difference between the steam pressure in the
Unfired Steam Generator and the make-up water pressure. If
there is less than 15 pounds pressure differential, a feedwater
pump must be used.

The second method is to feed the water from a boiler feed pump
unit with a condensate tank. The condensate tank is fed with
make-up water and condensate. On a signal from the level con-
troller on the Unfired Steam Generator, a pump is started which
pumps the make-up water into the Unfired Steam Generator.
When the water level in the Unfired Steam Generator is satisfied,
an electrical signal from the level controller signals the water
feed pump to stop.

A third method of feeding is a feed water pump, which is
connected into the city water or make-up water line and is
started and stopped on a signal, from the level controller. In all
three cases, there should be a check valve in the line between
the boiler and the solenoid, condensate feed pump or feed water
pump.

Automatic Blowdown - Timer Based Blowdown is
Standard (Less Solenoid Valve)
On Unfired Steam Generators using city water there will be an
accumulation of mineral build up in the boiler. These minerals
must be disposed of by a blowdown system. The blowdown
system can be as simple as a manual blowdown where the
maintenance person would blow the boiler off manually for a 
set period for a set frequency. It is advantageous to offer an
automatic blowdown system. The simplest automatic blowdown
system is one that operates from timers. There is a seven day,
24 hour interval timer and a duration timer connected to a
solenoid valve, which will blow the boiler down. The interval timer
can be set in frequencies as close as 2 hours and as far apart as
once every seven days. This timer will signal a duration timer,
which is adjustable from 2 to 180 seconds. The duration timer
sends a signal to a solenoid valve, which opens and blows the
boiler down. This is a simple system, but requires the owner of
the Unfired Steam Generator to do some analysis to determine
the correct frequency and duration timer settings.

Automatic Blowdown - TDS Sampling Method
There is a more sophisticated system, which samples the boiler
water and blows the boiler down when the dissolved solids
exceed a set point. This is a time sample method, which
measures the total dissolved solids by opening the blowdown
valve for an adjustable time period and measuring the blow off
for dissolved solids. If the total dissolved solids exceed the trip
point, the motorized valve will remain open until the fresh water
make-up dilutes the boiler water to a safe level of total dissolved
solids.
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Table 103-1. Dimensions

Model No. Boiler Vessel W H L S M I J K P* A BSize
RB60H 20" x 48" 34" 42" 64" 24" 52" 18" 24" 17" 60" 1-1/2" NPT 3/4"
RB120H 24" x 63" 38" 46" 79" 28" 65" 18" 24" 17" 60" 1-1/2" NPT 3/4"
RB205H 30" x 72" 44" 49" 88" 34" 76" 15" 21" 18" 60" 2" NPT 1"
RB395H 36" x 96" 50" 52" 112" 40" 100" 12" 20" 20" 84" 3" NPT 1"
RB670H 42" x 120" 56" 58" 140" 46" 124" 12" 20" 22" 102" 4" FLG 1-1/2"
RB860H 48" x 120" 62" 64" 140" 52" 124" 12" 20" 24" 102" 5" FLG 2"
RB1085H 54" x 120" 68" 70" 140" 58" 124" 12" 22" 28" 102" 6" FLG 2"
RB1330H 60" x 120" 74" 76" 140" 64" 124" 12" 22" 28" 102" 8" FLG 2"

*This dimension is for the longest coil available, shorter coils with a corresponding shorter "P" dimension are available. Consult factory or your local
Armstrong Representative.
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Armstrong Unfired Steam Generators–Horizontal
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Armstrong Unfired Steam Generators–Vertical

Table 104-1. Dimensions

Model No. W H L S I J P A B
RB45V 34" 54" 36" 20" 12" 20" 10" 1-1/2" 3/4"
RB90V 38" 62" 42" 18" 12" 24" 14" 2" 3/4"
RB160V 44" 74" 48" 21" 12" 28" 20" 3" 1"
RB240V 50" 74" 54" 25" 12" 28" 26" 4" FLG 1"
RB320V 56" 74" 60" 32" 12" 30" 30" 5" FLG 1"
RB410V 62" 74" 66" 42" 12" 30" 38" 6" FLG 1-1/2"
RB510V 68" 74" 72" 44" 12" 31" 44" 8" FLG 1-1/2"

For Steam
To accurately size an Unfired Steam Generator, the following information is required:
1. Source Steam Pressure
2. Output Steam Pressure
3. Make-up Water Temperature
4. Pounds per hour of output steam required
Given this information, Armstrong or its authorized representative can size the Unfired Steam Generator.
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Several basic principles must be considered in the application
of steam humidification equipment to insure proper system
operation.


Vapor dissipation in air ducts is one of these considerations. In
the steam humidification process, pure water vapor at 212°F is
mixed with air at a lower temperature.  The mixing of hot steam
with cooler air results in heat transfer.  Any time heat is
transferred from steam condensation takes place. This
condensation is referred to as visible vapor. When steam is
discharged from a manifold in an air duct, it quickly changes
from an invisible gas into visible water particles, and then
dissipates to become invisible again. 


Visible vapor indicates an area of super-saturation, where the
invisible steam gas is condensing into water particles. When
condensation occurs, the steam gas releases its latent heat of
vaporization (about 1,000 Btu/lb of vapor) to duct air. Then, as
the vapor completely mixes with the duct air, the latent heat
previously given off is reabsorbed, converting the visible vapor
back into invisible gas with essentially no change in DB
temperature. (See Figure 24-1).


Clearly, the vapor dissipation in air ducts is very important to
proper location of temperature or humidity controllers. Any
controller located in or near the visible vapor pattern will
produce inaccurate results because of pockets of saturated air.
Under typical duct conditions, all controllers should be located
at least 10 to 12 feet downstream of a manifold. However, the
following system characteristics will affect the visible vapor pat-
tern, and therefore should be considered in controller location:


1. Aspect Ratio of Duct. The ratio of duct height to width is a
factor that influences the visible vapor pattern. Figure 24-2
shows two ducts with equal cross section areas, but with
different aspect ratios. Air velocities, temperatures, RH and
vapor output from the manifolds are all identical.  However,
in the taller duct the manifold is shorter and its vapor output
comes in contact with a much smaller percentage of duct air,
causing a longer visible vapor pattern.


2. Duct Air Temperature. The temperature of the air flow in
the duct also affects the length of the visible vapor pattern.
Warmer air produces shorter vapor pattern, as shown in
Figure 25-2, Page 25.  All other conditions are the same. 


Visible Vapor


60˚F 60˚F


ControllerHumidifier Heat 
Released


Heat 
Reabsorbed


10 to 12 ft


Visible Vapor


Vapor Contacts 25% of Duct Air


Visible Vapor


Vapor Contacts 75% of Duct Air


Air Flow


Duct Cross Sections


Duct Cross Sections


Figure 24-1.
Typical dry-bulb (sensible) temperature
variations within a duct near the humidifier
manifold. As the latent heat of vaporization is
released, the temperature increases (in or
near the visible vapor the temperature may
rise as much as 20° to 30° F). However, as
the visible vapor mixes and re-evaporates in
the air flow, the heat of vaporization is
reabsorbed and the duct air temperature
returns to its former level.


Figure 24-2.
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3. Insulated Manifolds. While it is true that steam
humidification is an isothermal process, several Btu’s of
energy will be transferred into the air stream when using
steam jacketed manifolds.  Typically, this will result in less
than a 3°F temperature gain.  The use of insulated steam
jacketed manifolds will reduce this heat transfer for air
temperature critical applications. 


When insulated manifolds cannot be avoided, considerations
need to be taken during the installation of these manifolds.
A typical installation of a steam jacketed manifold requires
the steam to be injected into the air stream. When
insulated manifolds are used, they need to be installed
with the steam being injected with the air stream. This is
done to ensure moisture will not accumulate on the cool
insulation jacket surfaces.  However, when the manifolds are
installed in this fashion, the added turbulence caused by the
air flow travelling around the standard steam jacketed
manifold is lost, resulting in a longer visible vapor trail.
Figure 25-1 shows the proper installation, and effects on the
visible vapor trail.


4.  Duct Air Velocity. As the duct air velocity increases, the
length of the visible vapor pattern increases. Figure 25-4
shows two sections of air ducts with air velocities of 500 fpm
and 2,000 fpm respectively. Other conditions are the same:
temperature, duct air humidity, duct dimensions and the
amount of steam released from the identical manifolds. The
length of the visible vapor pattern is approximately
proportional to the velocity of the air in the duct.


5.  Number of Manifolds in Duct.
In a large duct section requiring the discharge capacity of
two humidifiers, better vapor distribution is achieved by
using two manifolds full across the duct and vertically
spaced to divide the duct section into thirds. The same effect
is achieved by using multiple distribution manifolds from a
single humidifier that has adequate capacity to meet the
requirements. When a quantity of vapor is distributed among
multiple manifolds, the amount released through each
manifold is smaller, and more of the duct air comes into
contact with the vapor. This effect is shown in Figure 25-5.


6. Duct Air RH. Relative humidity in the duct also affects the
visible vapor. The higher the relative humidity downstream of
the humidifier discharge, the longer the visible vapor trail.
The closer duct conditions are to saturation, the longer the
vapor trails are likely to be. Fortunately, duct air RH may be
controlled with a duct high-limit humidistat, as shown in
Figure 27-2, Page 27.
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Duct Air 55 ˚F
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Air Flow


Visible Vapor
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Visible Vapor
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Figure 25-3.


Figure 25-1.  Standard Jacketed Manifold Figure 25-2.  Insulated Jacketed Manifold


Figure 25-4. Figure 25-5.
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Since the use of multiple manifolds reduces the length of visible
vapor, their use should be considered whenever any of the
following conditions exist at the humidifier location:


A. Duct air temperature is below 55°F or relative humidity is
above 80%.


B. Duct air velocity exceeds 800 fpm.
C. “Final” or “high efficiency” filters are located within 10 feet


downstream from humidifier.
D. Height of duct section exceeds 36.”
E. Visible vapor impinges upon coils, fans, dampers, filters 


(not final), turning vanes, etc. located downstream from
humidifier.


Table 26-1 and Figure 26-1 show a typical number of manifolds
and typical spacing between them when duct height exceeds 36”.


Consult your Armstrong Representative or download
Armstrong Humid-A-ware Humidification Sizing and
Selection software at www.armstrong-intl.com for specific
recommendations regarding your needs.


The piping arrangement for humidifiers with multiple manifolds
varies with the location of the manifolds.


When all manifolds are located above the humidifier inlet,
manifold piping should be as shown in Figure 26-2.


When one or more manifolds are located below the humidifier
inlet, the manifolds should be trapped separately, as shown in
Figure 26-3.


Smaller manifolds, when possible to use, reduce the cost of 
multiple manifold installations.  Care must be taken that the
humidifier capacity does not exceed the combined capacity of
the multiple manifolds.  Piping arrangement is shown in 
Figure 27-3, Page 27.


7. Humidifier Manifold too Close to High Efficiency Filter.
Many air handling systems require the use of high efficiency
filters (also called “absolute” or “final” filters).  These filters
remove up to 99.97% of all particles 0.3 micron in diameter,


and up to 100% of larger particles. The significance of these
filtering qualities is shown in Table 26-2, where particle sizes
of common substances are compared.


"X" Equals Duct
Height Divided by


Number of Manifolds
Inverted Bucket


Steam Trap


Duct Cross Section


Standard Pipe With Threads-One End Only


Manifold Pipe AdaptersStrainer


X
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X/2


X/2


Strainer


Manifold
Pipe Adapters


Inverted Bucket
Steam Trap
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Manifold Pipe Adapters


Duct Cross Section


Figure 26-1.


Figure 26-2.


Figure 26-3.


Table 26-1. Typical Number of Manifolds for Various Duct Heights


Duct height at No. of manifolds to be installed
humidifier location from one or more humidifiers


37" to 58" 2
59" to 80" 3


81" to 100" 4
101" & Over 5


Table 26-2. Typical Particle Sizes of Common Substances


Material Particle Size in Microns
Particles visible to human eye 10 or more
Human hair 100
Dust 1 to 100
Pollen 20 to 50
Fog (visible steam vapor) 2 to 40
Mist (water spray) 40 to 500
Industrial fumes 0.1 to 1
Bacteria 0.3 to 10
Gas molecules (steam gas) 0.0006
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Since water particles present in visible vapor range from 2 to 40
microns, these particles are trapped by high efficiency filters.
Some types of filters absorb moisture and expand, reducing air
flow through the filter material. As a result, the static pressure in
the duct rises from normal (about 1” water gauge) to as high as
40” wg.  When the filter absorbs moisture, it also releases the
latent heat of condensed steam into the duct air.


When a humidifier manifold is located too close to an absolute
filter, the filter collects water vapor, preventing the moisture from
reaching the space to be humidified. Placing the humidifier
manifold farther upstream allows the water vapor to change into
steam gas, which will pass unhindered through an absolute filter.


Under most circumstances, the water vapor will dissipate
properly if the humidifier manifold is located at least 10 feet
ahead of the final filter. However, if the duct air temperature is
low, air velocity is high or the duct is tall, multiple manifolds may
be installed to speed the mixing of steam with the duct air. For
additional protection, install a duct high-limit controller just
ahead of the final filter to limit the maximum humidity to
approximately 90%.  (See Figure 27-2)


Specially Designed Steam Panel Systems
For applications with particularly limited downstream absorption
distances, custom engineered systems may be considered. The
system includes a separator/header and multiple dispersion
tube assembly packaged with a control valve, strainer, steam
supply drip trap and one or two header drain traps. Each
system is customized to provide uniform distribution and
shortened non-wetting distance downstream. (See Figure 27-4.)


How Steam Panel Systems Shorten Non-wetting Distance
Conditioned steam enters each of the dispersion tubes and
flows through steam nozzles that extend from the center of
each tube, before discharging through orifices into the
airstream.


Airflow first encounters baffle tubes (See Figure 27-1) which
influence its flow pattern and increase its velocity. Air traveling
around each set of baffle tubes encounters opposing flow of
high velocity steam exiting the orifices. The result is more
uniform distribution and faster absorption of moisture into the
air, resulting in a shorter non-wetting distance requirement than
experienced with traditional manifolds or dispersion tubes.
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Figure 27-4.  Steam Panel System
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Figure 27-1.


Figure 27-3.


NOTE: Condensate cannot be lifted or discharged into
pressurized return when using a steam panel system.
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