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Guaranteed non-wetting distances

DRI-STEEM made impossible applications feasible in 1991 with 
the introduction of Ultra-sorb® steam dispersion panels. With 
Ultra-sorb, DRI-STEEM was first to provide cataloged, guaranteed 
absorption (non-wetting) distances for placement of steam 
dispersion devices without condensate fallout or impingement. 
Steam dispersion parameters that had required a 48 inch (1220 mm) 
non-wetting distance could be achieved in 18 inches (460 mm) with 
Ultra-sorb, and Ultra-sorb remains the industry standard for short 
absorption.

Guaranteed non-wetting distances allow Ultra-sorb panels 
to be installed within inches of downstream devices without 
condensation. Non-wetting distance charts allow you to choose 
equipment that will accommodate your application. See Figure 19-1. 

Reduce wasted energy with high-efficiency tubes

DRI-STEEM took the industry-leading performance of Ultra-sorb 
one step further with its high-efficiency tubes. Revolutionary 
high-efficiency tubes reduce wasted energy by up to 85% by 
significantly reducing airstream heat gain and condensate 
production. See High-efficiency tubes on Page 7.

Return pressurized condensate without additional mechanical 
means

An industry first for pressurized steam, Ultra-sorb now vaporizes 
dispersion-generated condensate and returns pressurized 
condensate to the boiler without additional pumps, valves, or 
controls.

DRI-STEEM combines the following benefits in one dispersion 
panel:

• Short absorption established by Ultra-sorb

• Energy savings of high-efficiency tubes and header

• Integral heat exchanger for pressurized condensate return

The performance of Ultra-sorb, now with condensate management 
and breakthrough efficiency.

Short  absorpt ion  for  any  app l i ca t ion

DRI-STEEM’s Dri-calc® software is available to 
calculate your application-specific non-wetting 
distances.

Visit the Dri-calc page at www.dristeem.com 
(or click here) to request a free copy of Dri-calc.

DRI-STEEM takes the lead again 
with Ultra-sorb, establishing the 
industry standard for energy and 
water conservation in commercial 
and industrial humidification.
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Heat exchanger on-off valve (1)

Upon a call for humidification, the heat exchanger on-off valve 
opens, and pressurized steam flows through the heat exchanger and 
out the trap (A). The modulating steam valve (3) is off.

Heat exchanger temperature switch sensor (2)

When the heat exchanger temperature switch sensor reaches 
operating temperature, it closes to allow the modulating steam valve 
(3) to open and modulate steam according to the humidification 
control system’s call for humidity. During normal operation, the 
temperature remains above operating temperature, the temperature 
switch remains closed, and the modulating steam valve is controlled 
by the humidification control system.
This circuit’s sequence of operation is a safety sequence: In the 
unlikely event that excessive header condensate cools the heat 
exchanger while humidifying, the temperature sensor drops below 
operating temperature and opens, which disables the modulating 
steam valve and prevents further condensate production. After 
the header condensate evaporates, the sensor switch closes, which 
enables the modulating steam valve and allows humidification 
steam to flow when there is a call for humidity.

Modulating steam valve (3)

Humidification steam passes through the modulating steam valve 
and through the steam supply inlet (B) into the header.

Header (4)

Steam flows through the insulated header and up the high-efficiency 
dispersion tubes.

High-efficiency dispersion tubes (5)

Calibrated thermal-resin tubelets (5a) allow only the driest steam 
to exit into the airstream. Dispersion tube insulation (5b) provides 
up to an 85% reduction in wasted energy by significantly reducing 
airstream heat gain and condensate production (see page 7). 
Dispersion tube spring-ends (5c) provide rapid tube removal and 
installation while ensuring tight seals (5d) between the header and 
tubes.

Ult ra - sorb  Model  XV components

Ultra-sorb Model XV vaporizes condensate, 
returns pressurized condensate

Vaporizing dispersion-generated condensate while 
returning pressurized condensate to the boiler 
provides significant savings:

•  One Btu of energy is required to heat 1 pound of 
water 1 °F; therefore, it takes 157 Btus to bring 1 
pound of 55 °F water to a boiling temperature:  
212 °F – 55 °F = 157 °F = 157 Btus

•  A 120" x 120" Ultra-sorb with high-efficiency 
tubes on 3" centers produces 74 lbs/hr of 
condensate*; therefore, running nonstop all year 
(8,760 hours), it would produce 648,240 lbs/year: 
74 lbs/hr x 8,760 hr/yr = 648,240 lbs/yr

  *  A comparable panel with uninsulated tubes 
produces 299 lbs/hr of condensate.

•  An Ultra-sorb Model XV returning this 
condensate to the boiler, instead of wasting it 
to a drain, would recycle 101,773,680 Btus per 
year:  
(1 Btu/lb/°F x 648,240 lbs/yr) 
x (212 °F - 55 °F) = 101,773,680 Btus/yr

•   Assuming 85% boiler efficiency and the 101.8 
million Btus saved in the equation above, the actual 
annual energy savings is almost 120 million Btus: 
101,773,680 Btu / 0.85 = 119,733,741 Btus

Plus, replenishing the boiler with the very steam 
that left the boiler saves on chemicals. For every 
gallon of pressurized condensate returned to the 
boiler, that’s one less gallon of fresh, make-up 
water requiring boiler chemicals.

For metric units, see the Product literature: Ultra-sorb 
section of our web site: www.dristeem.com
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S e l e c t i n g  a n  U l t r a - s o r b

When selecting an Ultra-sorb model, choose a panel with face 
dimensions (dispersion tubes) that closely approximate the 
upstream heating or cooling coil dimensions. Models LV and LH 
panel sizes must allow for adequate clearance to accommodate the 
condensate drain piping.

Example

Select an Ultra-sorb panel for a 100% makeup air unit with a 
cooling coil bank 84" wide and 36" high, given the following 
conditions:
• Air volume = 10,000 cfm

• Design entering conditions = 10 °F and 60% RH

• The air will be conditioned to 55 °F and humidified to 90% RH. 
The entrance to the blower is 42" downstream from the  
Ultra-sorb, which means the non-wetting distance must be 42" or 
less.

Step 1:  Determine the load

• Refer to Table 17-1.

• 55 °F and 90% RH = 3.76 lbs/hr/100 cfm

• 10 °F and 60% RH = 0.40 lbs/hr/100 cfm

• Subtracting 0.40 from 3.76 leaves  
3.36 lbs/hr/100 cfm to be added

• (10,000 × 3.36)/100 = 336 lbs/hr load

Step 2:  Determine the RH of the air entering the Ultra-sorb 

This step determines the “RH/temperature rise” which affects non-
wetting distance. First convert the entering RH (60%) at 10 °F to its 
RH equivalent at the leaving temperature (55 °F). From Table 17-1, 
note that the amount of moisture in 60% RH at 10 °F (0.40) is about 
the same as 10% at 55 °F (0.42).

Continued ▶

Capacity loss

Ultra-sorb Models LV and LH steam 
dispersion panels condense some of their 
humidification steam. This could result in 
an undersized humidifier being specified if 
the effect on load is not properly addressed. 
A general rule of thumb when using an 
Ultra-sorb panel with 3-inch (75 mm) tube 
spacing and uninsulated tubes is to increase 
the calculated load by 10% to 15% to 
compensate for this loss.

Ultra-sorb panels with the High-efficiency 
Tube option have insulated tubes and 
condense less of the steam. When using 
high-efficiency tubes, increase the calculated 
load by only 4% to 8%, depending on tube 
spacing, air speed, and other factors.

Use DRI-STEEM’s Dri-calc sizing and 
selection software to calculate actual losses 
with your specific parameters. 

Note:

For Ultra-sorb selection and absorption 
calculations with metric units, see the 
metric version of this catalog in the 
Product literature: Ultra-sorb section of our 
web site: www.dristeem.com




































