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STS® AND STS®-DI HUMIDIFIERS

%" NPT Fit-Make-
Needle Vaive Up Valve

Water Supply Shut Off
Valve (not provided)

To Water Supply
Water Strainer

Autamatic

St |
eam Yalve Heat Exchanger

To Steam

Supply Skimmer Tube

Steam Trap

Clean-Cut Plate
Manual drain or Optional
K Motorized Drain Valve
Condensate Return P .
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Air Gap
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%" NPT Water
Supply Minimum
25 psi Water
Pressure
Automatic
Steam Valve Float Vaive
Heat Exchanger
Steam Trap Wanua! Drain Valve

Water Seal

Alr Gap /g/ Open Drain
OM-487

Note: Drain piping material must be suitable for 212°F (100°C) water.

Condensate Return —_

STS Humidifier (For use with
softened or unsoftened

water.)

This humidifier is designed for use
with either softened or unsoftened
water (preferably sofiened). The
probe-type level control system
requires water conductivity of 160
micromhos/cm (2 grains/gal) mini-
mum te function, and therefore will
not operate on water treated by
reverse osmosis or deionization,
However, STS humidifiers are

-available for use with these water

types. The standard humidifier can be
converted in the field to a STS-DI
model. See below,

ST3-DI Humidifier

(For use with demineralized
or reverse osmosis water.)
For use with deionized or reverse
0simasis water. This unit produces
chemical-free steam and reliable,
accurate humidification control. Itis
virtually maintenance-free, with no
wasted waier, heat, or downtime.



CAPACITIES AND DIMENSIONS

Table 4-1: Capacities in Lbs/Hr Table 4-2: Capacities in Lbs/Hr with
with Copper Heat Exchangers Stainless Steel Heat Exchangers
Qutput Capacities Lbs/Hr. O es [b
Model No. with Copper Heat odel No e eel Hea
Exchangers ange
*Steam Pressure (PS) * Steam Pressure (P56
5 10 13 | 15 5 10 13 | 15
ST5-25C 20 | 70 | 100 | 120 §TS-25 0 [ 25 | 380 | 35
STS-50C 50 | 150 | 200 | 240 §TS-50 3 | 55 [ 75 | 80
sT8-100C | 100 | 300 | 400 | 480 STS-100 80 | 110 | 140 | 150
STS-400C | 300 | 880 | 710 | 790 8TS-200 150 | 200 | @60 | 390
8TS-800C | 650 | 1275 | 1500 | 1800 STS-800 Consuit Factory

* At connection to ST3 steam valve

Table 4-3; Humidifier Weights
Qperating  Shipping

* At connection to §TS steam valve

Notg: Al DII}FIQ and Standard Unit§ are Model No.  Weight ‘Weight

avallable with either Copper or Stainless Lbs. Lbs.

Steef Heat Exchangers.
STS-25 95
8TS-50 336 125
5T8-100 350 139
5TS-200 *350 245
STS-400 950 320
STS-800 *1450 410 |

* Suspending from overhead consiruction is not
recommended due to operating weight of unit.

Table 4-4: STS and STS DURQ (Stainless Steel Heat Exchanger) Mechanical Specifications

Modal Mo. A B c D E F G H J K

8T8-25 18.25 [14.75 |23:68 [3.35 6.85 - - 1.38 %" NPT 3" NPT
=TS-50 1825 (1475 jagee 1335 £.85 - -~ 1.38 NPT 1" NPT
STS-100 1825 [18.25 3968 335 6.85 - - 1.38 %" NPT [1"NPT
STS200 1825 (2825 |55.21 3.3% 6.5% - - 1.38 NPT 1% NFT
5TS-800 2857 |2325 |[55.21 3.59 6.63 11.24 |1428 |1.38 13" NPT [ 13" NPT

Nole:  Apove dimensions refer 1o drawings on page 5.

Table 4-5: STS and STS DIVRO (Copper Heat Exchanger) Mechanical Specifications

Maodet Mo. A 8 C D E F G H 3 K

8TS-25C 18.25 14.75 23.68 3.58 6.63 - - 138 %" NPT %" NPT

STS-500 18.25 14.75 3068 358 §e3 - - 1.38 NPT 1% NPT
ETSJ 00c 18.25 19.25 38.68 3.58 6.63 - - 1.38 144" NPT | 114" NPT
STS-400C 18.25 28.25 a2 352 563 - - 1.38 14" NPT 1" NPT
}T‘:"TS-BOOC 2857 28.25 55.21 3.69 6.683 1.24 14.28 1.38 134" NPT {13 NPT

Note:  Above dimensions refer 1 drawings on page 5.

Dimensions and specifications subject to change without notice.




CAPACITIES AND DIMENSIONS

8TS and STS Di sizes 25, 50, 166, 200, and 400

Front View Standard STS Unit

% NPT Water Make-up Valve Front View DI Water Unit

Probe .
Skimmer Overﬁow_\ 516" Dia.

WMounting
Bolt Holes

Heat Exchanger
Mounting Flange

Uity Knab 5/16" Diameter Steam  Supply

Side View Mounting Bolt Holes Inlat (k)

Steam et (K} —\ !

Condensate {J)—\ K

.....

=

. - . K r] - 2 3
b ¢ — H gl‘:ti” out % Dran Gondansate Relum
33" Drain
B

Mote. For dimengions refer to tables 4-4 and 4-5 on page 4.

Wi

STS and STS DI 800

Frant View D! Water Unit
Front View Standard STS Unit
Supply Inlet

Side View :
e y Heat Exchanger 1" NPT Water I a

r F,! Mounting Flange \  Make-up Valve [ Prabe Utility Knob Steam
I, Dverflow Inlet {K)

L b T | i, o

! A Condensate ./} —\5 F/—Mounm Bolt Holes
- ot T =" Heat Exchanger
: : G F ['?r/
| [ d ot

. - e %" Drain Condensate
N Clean-out Plate Return
B !

Support Legs ————=]
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Ower-
flow

%“
Drain

Note: For dimensions refer 1o tables 4-4 and 4-5 en page 4,




INSTALLATION

Selecting the Location

When selecting the location, first consideration should
be given to rapid, thorough absorption of the steam.
The warmest air will most readily absorb steam. The
most active part of the air stream will provide the best
mixing of the steam and air. Avoid dead spots such as
the inside curve of an elbow or an area immediately
downstream of a baffle plate. Since the “fog” will travel
some distance before “disappearing” and will saturate
objects it touches while visibie, you should avoid
discharging the steam nearer than your calculated
absorption distance* upstream of fans, filters, dampers,
etc. unless the air temperature is warmer than 90°F. 1§
50, a shorter distance may he permissibie. If in doubt,
consult factory. :

When the remote mounting method with the vapor hose
kit is used, condensate wilf drain into the duct unless
the dispersion tube is positioned correctly and the tube
and vapor hose are pitched properly. Preferably, the
condensate shouid drain back to the humidifier in the
vapor hose. When job conditions prevent this, an
alternate method is used. Waterlogged low points in the
hose will cause “gurgling” and in severe conditions
periadically “slugs” of condensate may be discharged
into the duct, {See page 10 for atternate methods.)

Figure 6-1: Vapor Absorption Distance

The location selected must also provide for electrical
service, cold water for make-up and sanitary waste for
drain.

Simply Stated:

A. Itis very important that the dispersion tube be
located where the water vapor being discharged will
be carried off with the airstream and will not cause
condensation or dripping from the duct.

B. In general, the STS humidifier is best placed where
the air can most readily absorb the moisture being
added without causing condensation at ot after the
unit. This will normally be afier the heating coif or
where the air temperature is highest.

C. Do not place the unit too close to the intake of a
high efficiency filter. The filter may remove the
visible moisture and become waterlogged.”

D. Do not place unit where water vapor will impinge
on a metal surface.

E. Do not place the unit too close to a split in the duct.
The unit may put more moisture in one branch then
the other,

* When adeguate distance is not available, you should use a rapid
abisorption tube bank. Contact your local DRI-STEEM representative
at 1-800-328-4447.

First Turning Vanes or Air Qutlet

Dugt seaims snowd be sealed with high pressure duct sezdant. 1t
the duct passes through a cofd arez it should be insulated to
prevent moisture laden air inside from condensing. \

\

Alr Flow

o —— = — — -

T Alow 1218 Space

STS Humidifier

I This length of duct should have sealed seams. i

OM-57

=
=
=

A5 A distance of air travel is required for tie
_]—|—| _steam to “disappear” or go into the gaseous
—1 slate.
While visible, the steam may coilect on

internal devices, such as turning vanes,
resulting in dripping.

A distance of 5 1o 8 feet is recommended,
depending on temperature. (When duct air is
cooler than 80°F, up to 12 feet should be
allowed.)




INSTALLATION

Figure 7-1: Installation in Cool Air Stream

When a humidifier discharges
into a duct that will carry cool air
{under 70°F) periodically, the
dew point temperature should be

Water droplets form and will

/7 leak from the dugt.

[ determined.
Cold Air Fiow bl/ b If the psychrometric chari
b reveals that saturation may
& aceur, protection should be
L provided. A high limit humidistat
STS Humidlifier High fimit duct humidistat to or a thermostat, sei to cut off the
fbe rdounts;d an adcflitional 5 humidifier at a safe temperature,
eel Jdownstream o i
Allow 121" space specified absorption area. can be used for this purpose.
for cover removal
OM-58 during maintenance.

Water piping and humidifiers should not be installed
above expensive apparatus or eguipment. A broken
water pipe, leaking valve gland, condensation or other
water leaks may occur causing serious damage and
costly repairs to the equipment below.

Where this fype of installation cannot be avoided instaif a
drip tray constructed of galvanized sheet under the
humidifier, valve, etc. to catch any possible water drip.

It is advisable to terminate the drain above an open floor
drain. The overflow from the STS shouid be piped
separately to a floor drain rather than the drip pan.

Figure 7-2: Installation Above Valuable Equipment

r==—— This length ¢f duct should have sealed seams.

2 | Humidifier |

e | |
Alr Flow %——v

STS Humidifier
‘-\H\“

Wapor Absorption Area

Drip Pap——me]

OM-58

Refer to goveming cades regarding drip part
depth and drain pipe size requirements.

* The distance steam will travel within a given airstream is predictable and can be delermined using the 8TS catalog. If this
has already been done, the travel distance should be specified; if not, consult the STS catalog or contact you DRI-STEEM
representative or the DRI-STEEM factory.




MOUNTING METHODS

Mounting Notes forms and the loose scale setties to the bottom. A clean-
1. For the electrode probe water level conirol and the out tray on the floor of the evaporator may be removed
skimmer system to properly operate, the humidifier must ~ periodically through the front clear-out opening.

be mounted level in both directions.
3. Due to the size and weight of the STS 200, 400 and

2. Access {12" to 18" minimum) for periodic removal of 800 units, the trapeze nanger and wall brackets are not

the top cover is recommended. In most cases, scale that recommended.
forms on the heat exchanger continuously flakes off as it -

Figure 8-1: Mounting Support Methods

S Secure rods to
Floor Stand Trapeze Hanger  gverhead construction
{see note 3 above) suitable for the load—.

. inverted

U-tube

—
e
“, Faor hest absarption

I U-tube should be at
mid height of duct

3/8"16 q
Support Red ,/15“’_
m——— Clean-out

I DRI-STEEM Provide 12* o 18
. i - rovide = r I
::r support legs clearance under duct / i

| Threaded rod of size

{optional) for cover temoval required
‘ M504 Angle or channel of
o 3 o505 ks size required
*24" is standard, other lengths are optional. _ ) Clean-out l
Wall Brackets Cradie
{see note 3 above) 4 17 Dimensions Wodsls TS 200,
| i Unit A | B 875 400C and 800C
5TS25 153 | 28" require cradie.
STS 50,100 243" | GO°
e S I

Optional wall
brackets, two —

OM-755

Figure 8-2: Mounting Unit on Underside of Duct
Mounting humidifier 12" to 18" below duct recommended to facilitate cover removal.

Steam Digpersion
Tube
Clamp /O/

Two-Piece Escutcheon Plate
/— fastens to bottom of duct 9
Cut hole in duct large .

{duct omitted for clarity)
gnough to allow passage Yapor Hose
Yapor Hose of hose clamp \ %/
—
Bottom of Duct
P Cover of STS Humidifier
12" o 18" Two-Piece Escuicheon Plate
owes -7 L A Cover of STS Humicifier

/ OM-66




MOUNTING METHODS

Figures 9-1 and 9-2: Mounting Units Away from Duct{s) Using Vapor Hose

Vapor hose. (Pitch back min. 2" per foot to humidifier with supports
to prevemi pockets.) Maximum length 10'. Humidifier must be
mountad level.

\\
x\}/,__{—/\
~. ‘ Tt

Staintess steel dispersion tube in\“‘“\‘
micdle of duct. Maximum tube

length = 19

Figure 9-3: Mounting In Air Handling Unit

(asketed Agcess Door

Air Handfing Unit Casing

Airflow

Supply Alr Duct

Set unit level, Locate Lnit so that steam

dispersion assembly is in the most active part
of the air stream.

Wapor hose (Pitch back 2" per foot to
humidifier with supports to prevent pockets.)
Waximum length 10'. .

\L'“L Support Legs
{optional)

Humidifier should ke mounted leval

om-274

Qutdoor and Return Aiflow

‘ inter Air Mandling Unit

’ Airflow

Filter and Mixing Box

Humidifier \

Centered in Air Air Handling Unit Coil Section
Handling Unit

OM-278



STEAM DISPERSION INSTALLATION

STS Dispersion Tube Installation with Condensate Drain (over 28 pph per dispersion tube)

Vapor Hose

« Yapor hose shouid be supporied
to prevent sags or low spots and
to maintain a minimum pitch of 2"
per foot back to the humidifier.

« When moeunting the humidifier
above the level of dispersion tube,
see page 15.

Failure to follow the above recom-
mendation may resuli in excessive
back pressures being imposed on
the humidifier. This in turn may lead
te dispersion tube(s) apitting, lost
water seals or leaking gaskets.
When distance between humidifier
and the dispersion ubei{s) exceeds
10 feet, consult factory for special
recommendations.

Vapor Rigid Piping (when used)

= Vapor piping should have a
minimum [.D. of 1.5 inches.

= A minimum pitch of 2" per foot
back to the humidifier should be
maintained.

= 90° elbows are not recommended,
use two 45° elbows one foot aparnt
instead.

¢ Thin wall tubing will heat up faster
and cause less start up loss than
heavywali pipe.

* Insulating the rigid piping will
reduce the loss in output caused
by condensation.

Tube Mounting

* Mount dispersion tube dead level.

= Best vapor ahsorption occurs
when dispersion tube discharges
against the air flow,

**Return line drain tube material
must be suitabie for 212° F
(100°C) water.

Minimum Condensate Drain Line
Sizing

+ One or two tubes:; 3/4" [.D.

* Three or more tubes - 1" I.D.

Figure 10-1: Single Tube

. ingertion Length '- '

}-3.254 i 28" ;
= AT leooon o on e a e aoao .

O |a2s | R ) ‘%.\ Mounting
B.j_ : ) Bracket

Pre-molded High Temperaiure

3 25"

2, " Resin Steam Ingerts

“nj’:}\

15" 0.D.Copper
Tubing {condensate drain)

e . I,
. /@3325“ [
1.5 21

i= B
305" I—f—>
S N
328 ) /
! il
%" NPT End

; Maovable Escutchaon Plate {Plate
can be mounted within limits of 2.5}

OM-351

Figure 10-2: Multiple Tube with $isbpersi°n
Condensate Wasted voe Alr Flow
to Floor Drain Duct . »”

Dispersion Tubre - ,_______J__-J

)
' _;1/% OD. Condensate
\ Dirain Tube

Condensate Drain Tube by
Others** (3/4" minimum})

£, Ficor Drain’

* Note: Refer io goveming codes
for drain pipe size requirements.

1-1%* Dia. Vapor
Hose or Hard
Tubing

8TS® Humidifiek\

OM-1020

Figure 10-3: Multiple Tube with Condensate Retum to Humidifier
Dispersion Tube '

Duct \\

Dispersion Tube ﬁ.\ﬂ—

Air Flow

’ A
T NS
_

1-12" Dia. Vapor Hose

or Hard Tubing — ’/L . D I
| —
STS Humidifi V/ 6" Min. | /
Lmigifer —
\ r// 1" Alr Vent WaterSeal /4.0 . Condensate
\ 5 8PP} T prain Tube

Y- A
i 7 l—“ﬁ
g

Refer to Water Seal Height table
16-1, page 16

\ Condensate Drain
Tube by Others ** {3/4" minimum}

i |
* Note: Refer to governing codes %" Condensate Return Connection (on face plate) OM-1021

for drzin pipe siza rRquirkments.

10




STEAM DISPERSION INSTALLATION

' U-Tube Installation
Figure 11-1: Detail of Connection to U-Tube

i U-tube
| : Clamp m /
1

Note: Local regulations may

]
i 1ot permit combustibles
t
= ;L:;; Zlﬁolsg:u; —E {steam hose) inside of duct.
| allow passage of - / Vapor Hose When necessary U-tubes can
hose clamp be specified to have

extended legs of length

X P f necessary to reach below
| T r{\ Botiom of Duct floor of duct.

" . 2 Piece
12" b
o 18 Escutcheon Plate

; |
@E % Cover of TS Humidifier

Figure 11-2: U-tube Spacing for Tall Ducts
Improves absorption in tall' air streams.

OM-66

] . )
174 H i 4 142" min, [

1
1_6}4
1;’2.H

———

Duct
H Height
= Urtube | Figure 11-3: Multiple Inverted U-tubes
Provides extra steam dispersion capacity needed for
— — !_ larger STS units. '
14 H 472 mi _ J

am-512

3/8"-18 support rod
through duct wall

{typical}

Table 11-1: U-tube Spacing for
Improved Absorption

Duct Height Number of U-Tubes

Up to 12" 1

OM-195
i3 to 24" 2
25 10 36" 3

11



RAPID-SORB™ ASSEMB

LY AND INSTALLATION

Horizontal Duct Installation

1. Unpack Shipment and verify receipt of all
RAPID-SORB components with packing list. Report
any shortages at once to the DRI-STEEM factory.

2, Provide necessary access around and into duct work.

3. Locate 1" x 112" stainless steel channel inside duct
centered between duct side walls. Hang charinel from top
of duct with the two mounting holes provided.

4, Locate dispersion tubes and slide hose cuffs over end
of each tube, include a pair of hose clamps.

5. Note direction of air flow within duct then arrange each
dispersion tube so steam will blow perpendicular to the
aif flow. Use the hex bolts provided to attach tubes to
overhead 1" x 1%2" ¢channel. Do not secure. On units with
the header mounted outside the duct, punch-out neces-
sary clearance holes in base of duct to slide dispersion
tubes up from boftom (see figure 12-2).

6. For a Header Inside the Duct (See figure 12-1.):
Punch or cut out necessary clearance holes for
RAPID-SORB header. Slide header into the duct, posi-
tion header and slide the dispersion tube hose cuffs or
slip couplings over the header dispersion tube nipples.

Position the header so vertical dispersion tubes are
perpendicular to duct and pitch the header toward
condensate drain. Secure header to the mounting
bracket. Use escutcheon plates to secure header where
it enters the duct.

Check that the dispersion tubes release steam perpen-
dicular to the air flow. Secure tubes o the overhead
channel. Secure the channel to the duct, and secure
hose cuffs or slip couplings over tube and header tube
nipples.

For a Header Outside the Duct (ses figure 12-2.);
Position header under dispersion tubes, then slide hose
cuffs or slip couplings over header dispersion tube

nipptes

Pasition the header so dispersion tubes are perpendicu- Boit
lar to duct and pitch the header t0 condensate drain.

Secure dispersion tubes in place with the tube escutch

eon plates provided. '

Check the position of the tubes for steam release per-
pendicular to the air flow. Secure tubes to the overhead
channel, and secure channel to the duct. With header
pitched to condensate drain, slip hose cuffs or slip
couplings over tube nipples and secure.

12

7. Connect a condensate drain to header, provide the
water trap as shown and run to open drain, sized per
governing codes.

' 8. Attach the header swivel hose connector to main

header using the hose cuff and clamps provided, do not
secure.

9. Route the necessary number of vapor hoses or pipes
from the humidifier tank, position connector to accept the
hoses or pipes and secure.

Note: Refer io page 10 for vapor hose information on
routing and for alternate vapor hose installation methods

Figure 12-1: RAPID-SORB Unit
Header Inside Duct

5.5, Dispersion 1" x 1-1/2" 304 S.8. Channel
Tube
Orificed Y - =1
Tubelets | Duct
e
™ N b
Hose Cuff |
! Support Bolt
= | (By Installer}
= 3 i
H " r il U
\ Condensaie — i 6"
Header Drain, 34° NPT - Min.
. 4" Caopper Min. 5’ Min.
Optional companion Air Ga
flange connection P E
Open Drain
Figure 12-2: RAPID-SORB Unit
Header Under Duct
Support §.8. Dispersion
ugt Bracket Tube A 1"X 114" 3048.5.
P N et
! ot
Orificed Inserts }/ Du
| Escutcheon
Hose Cuff | i - Plate
ose Cu
~ Mounting
- Bracket
/ Condensate Drain, %" NPT, & Min.
Header ) /'. i )
Hoseé  Connection %" Copner Min. “u,uv: 5" Min.
Clamps Air Gap —5
/
8TS Open Drain




RAPID-SORB™ ASSEMBLY AND INSTALLATION

Vertical Duct installation

Install the RAPID-SORB™ with dispersion tubes and
header pitched to condensate drain as shown in figures
13-1,13-2, and 13-3.

Figure 13-1: Plan View

[ 7

il

———— - -
1/@" per foor Drain

pitch minimum

Steam Figure 13-3: Elevation View
Suppy Tube with Drain .

#

per foot pitch

Figure 13-2: Elevation View
Tube without Drain

Airflow

1|¢\

1
Recommendad 27 per
' foot pitch
g —————
i '

&' Min,
eh

|

1
1

3/4" NPT Coupling l Racommended 1/4" ‘
A=

} JJ:_ 5° Min. ™ 1/4" NPT
s m_r m

5" Min. WTU

f
" H

J

T =

'u'u

@ Open Drajn

- - Dashed ling indicates field piping.

I
\ Congdensate Drain

13



PIPING

Steam Supply

The heat exchanger in the STS standard humidifier is
designed for a maximum steam pressure of 15 psi. The
steam valve, trap and strainer are shipped loose for field
instaflation.

Make-up Water Piping

Either cold or hat water can be used for make-up. if the
water pressure is above 80 psi and/or water hammer
wotild be objecticnable, a pressure reducing valve or
shock arrester should be installed. Even though the STS
has an inner 1" air gap, some local codes may reguire a
vacuum breaker in the water supply pipe. '

Make-up Water Considerations

The STS Humidifier works with ail water types. The
STS can be arranged for the use of unsoftened, soft-
ened, and demineralized make-up water. The decision
of which one should be used is usually

based on:

1) Budget

2) The mineral content of the untreated water supply
3} The expected diligence of the maintenance program
4) Level of accuracy of humidity control that is required

Preferably this humidifier should be supplied with
softened water. The probe type level control system
requires water conductivity of 100 micromhos/cm

(2 gr/gal) minimum to function and will not operate

with water treated by reverse osmosis or defonizing
process. Spetially designed STS DI humidifiers are
available for use with these water types.

Figure 14-1:
This piping method is recommended when obstruction

prevents dispersion tube from being continuously pitched
back to the humidifier.

/ I
4" Minimum H T
|

Air Gap

OM-702

14

Fynnel or Flaor Drain®

Softened Water

There are two major advantages derived from using
softened water instead of unsoftened water (assuming
the unireated supply water hardness is over 10 grains
per gallon}; maintenance and accuracy of control,

Maintenance

The skimmer, in conjunction with softened water, is an
unbeatable combination for eliminating scale formation in
the evaporating chamber. Several seasons of operation
with no need for cleaning is normal, even with water
having up to 30 grains of dissoived minerals per galflon
prior to being softened.

Accuracy of Control

Reducing the higher skimmer quantity and eliminating
the drain/flush cycle (both of which are accomplished by .
the use of softenad water} improves controllability.

Softened Water Reduces Water Usage

The fewer number of make-ups per unit of ime and the
lesser the amount of water per make-up, the more "on
time" or actual humidifying time will occur thus improving
control accuracy. This is especially true when modulat-
ing control of the steam input to the humidifier is used.

Obstruction

~ 8T8 Humidifier

e

%" Tubing

* Note: Refer 10 governing codes
for drain pipe size requirements.




PIPING

Unsoftened Water

For water less than 10 grains per gallon hardness the Figure 15-1;

skimmer system alone, without softening, usually This piping method is recommended when humidifier
provides a full season or more of humidification without a must be mounted higher than the duct.

need for cleaning the evaporator,

For water hardness above 10 grains per gallon and
where sofiened water is not available the optional timer
operated drainfflush feature is available. When this
option is furnished the humidifier control module contains
an integral adjustable timer which accumulates the “on"
ar actual humidifying time of the unit. When this accu-
mulated time reaches the amount previously pre-set in
the control module, the drain/flush cycle is activated.

8T8
Humidifier

Drain Piping

A drain line should be exiended from the skimmer/drain
connection 1o a sanitary waste. A water seal should be
provided in the drain line of sufficient height to contain
the pressure developed within the humidifier. Without
this, steam will be forced through the drain line which
would be objectionable. The depth of the water seai
must be sufficient {0 overcome the static pressure of the
air handling system plus the pressure developed by the

115" 8.5. Tubing Tee
{supplied by others}

OM-703

e AirGap./Jﬁ\
humidifier itself. (Refer to tabie 16-1 on page 16.) Funnel or Floor Drain®

* Note: Refer to governing codes
for drain pipe size requiraments.
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PIPING DIAGBAMS: STEAM, WATER AND DRAIN

Figure 16-1: Standard STS

%" NPT Fill-Make-
Needle Valve | yvalve

Water Supply Shut Off

To Water Suppt
v i PR Mota: Refer to goveming codes on
drain pipe sizing requirements,

Skimmer Tube

™ Clean-Out Plate Q471

Manual drain or Optianal
Motorized Drain Valve

1" NPT Water
Supply Minimum
25 psi Water 5

Automatic Steamn

Figure 16-3: Alternate Water Seal and Valve Piping

. Yalve Float Valy
Used when water seal must be elevated above flow line Ex e
of drain connection (Humidifier near floor}). Water seal Heat Exchanger
height recommendations refer to table 16-1. Steam Trap Manual Drain Valve
Condensate Refum -1 /I-'IL
Waier Seal /: Oi-457

Air Gap /’@pf Open Drain

Note: Brain piping material must be suitable for 212°F (100°C) water,

Water Seal Flow
Line Cannet Be
Above Skimmer

Ski
et Table 16-1: Water Seal Height Recommendations

Drain Connection Water Seal Height (H) |

) Unit Output H {Inches)
Manual Or Optional
Motorized Drain Vaive 5-138 12
Note: Flow Line At
/@\ This Point Must Not Be 139-183 15
Air Ga Above Flow Line At .
e Open Drain  pya soumecton 184 and higher 18

On-488
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ELECTRICAL

The electrical supply is 120 volt, singte phase, The
control cabinet should be mounted in a location for
service. All wiring must be in ac¢ordance with all govern-
ing codes and the STS wiring diagram. A wiring diagram
is inside the control cabinet. The wiring between the
control cabinet and the humidifier must be 105°C rated
wire.

The basic water level control circuit displayed is common
to all STS standard series humidifiers, The 8TS stan-
dard humidifier is designed for use with either softened
or unsoftened water. The probe type level caontrol
system requires water conductivity of 100 micromhos/cm

(2 grains per gallon) minimum to function, and therefore
will not operate with water treated by the reverse osmo-
sis or deionizing process. However, special design
STS-DI humidifiers are available for use with these
water types.

Caution: Only gualified electrical personnel should
perform installation and start-up procedures.

If the humidifier is supplied with VAPOR-LOGIC®, or
VAPOR-LOGIC® microcontrollers, please refer to the
operations and maintenance manual for the respective
product.
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START-UP AND OPERATION

Figure 18-1: Reliable Electronic Probe Control
Maintains Water Level

Probe — |
Housing Probe Rod
Prabe /\ A /
/ Water Levels
\ ; A- Fill Valve Closes
-\\"' .
NS B - Fill Valve Opens
C - Low Water Indication
OM-270

A simple three-probe conductivity sensor ¢ycles a
solenoid-operated water fill valve to maintain the proper
water levels. '

The STS humidifier is availabie with either the standard
LW 415 Electronic Water Level Control Module or the
optional VAPOR-LOGIC®, microprocessor control
system. If the system is equipped with the
VAPOR-LOGIC, system, see the VAPOR-LOGIC,
Operations and Maintenance Manual for more informa-
tion. Then continue reading this manual begirning at the
maintenance section on page 19.

LW415 Electronic Water Level Control Module
When the power is activated the solenoid-operated
water fill valve will open, filling the evaporating chamber.
Filling will continue until water reaches level A, at which
time the filt valve will close. To ensure that the water
saal is filied with water, disconnect probe plug and cable
from probe rod assembly (located on face piate), allow-
ing the fill valve to re-energize and overfili humidifier
tank. This process will take only seconds; probe piug
and cable must then be reconnected.

Water Refill

During operation, the water line will drop to level B. At
this level the fill valve opens, and remains open until the
water line returns to level A.

18

Adjustable Surface Skimmer

Each time the evaporating chamber refills, the upper

14" of water is immediately drained off through the
skimmer. This carries away the mineral residue formed
during the previous evaporating cycle. This skimming
action effectively removes most of the mineral concen-
tration in much the same way as the surface blowdown
does in a steam boiler. This simple device greatly
reduces the frequency of cleaning the evaporating
chamber.

Note: Preferably this humidifier should be supplied
with softened water. However, the probe type level
control system requires water conductivity of 100
micromhos/cm (2 grains/gal) minimum to function
and may not operate in water treated by the reverse
osmosis or deionizing process. Specially designed
STS Model DI humidifiers are available for use with
these water types.

Drain/Flush Feature

This control module contains an integral electronic timer
which tracks the humidifying time of the unit. When this
accumulated time reaches what has been set in the
timer, the drainfflush cycle is activated. Upon activation,
the following sequence occurs:

1. The drain valve opens and begins to drain surface
water and minerals from the evaporaling chamber.

2. When the height of the water drops to the REFILL
level, the fill valve opens.

3. The drain and fill valves remain open for ten more
minutes, thus flushing the chamber. ’

4. The drain valve then closes, the chamber refills, and
the fill vatve closes. The timer begins to track the
time as the unit resumes normal operation.

The electronic timer comes factory-set for drainage afer
40 hours of operation time. Alternate settings of 20
hours and 80 hours can be made. See witing diagram(s)
attached to the unit for timer board location and instruc-
tions for changing the timer setting.




START-UP AND OPERATION

Test Cycling the Drain/Flush System
The timer board contains four pairs of terminal pins
which are marked 20, 40, 80 and “T” (TEST). To test:

1. Pull the pin block off the pair of pins in use, move it io
the “T” pair, and push it on.

2. Set the humidistat high enough so that unit will remain
“on calf’ for at least one hour.

3. After about 35 minutes of operation, a drain/flush
cycle will take place.

4. Once the test cycle is completed, move the pin block
back to the desired pair of pins. Failure to do so will
result in a drain/flush cycle every 35 minutes.

Table 19-1: Recommended Hours of Operation

Grains/Gallon OpeTs;Tihgz ?;me*
5 80
10 4G
17 20

*Note: Due to various waters, these are starting points. Field adjustmenis may be
made fo suit a particular water condition.

RECOMMENDED MAINTENANCE

Caution: Allow unit to cool before performing any
mainienance. Manually cpen the drain valve and the fill
vaive will be energized. Let the fill water run until the
tank is cooled then shut off the contractorffield instalied
supply water valve.

8TS is designed to deal with dissolved minerals in one
of two ways depending on the degree of hardness. For
light to moderate hardness (up to 10 grains per gallon)
the surface skimmer action plus periodic cleaning is
usually adequate. For high mineral content water (above
10 grains per gallon) a time clock and motorized ball
type “dump” valve are recommended in addition 1o the
surface skimmer, and along with periodic cleaning. If the
STS was originally purchased without a timer and drain
vaive they can be added in the field. Gonsult factory
(1-800-328-4447) for details.

. The frequency of cleaning will be dictated by water
condition and evaporation joad.

Note: When performing maintenance on the STS always
- turn off electric power to control panel. Close steam
supply and water make-up valves.

Seasonally or as Required

1. Cleaning Tank

Remove loose scale in humidifier tank before the build-
up reaches the underside of the heat exchanger.

2. Cleaning Probes

Remove cap assembly and unscrew the probe holdey
from the STS unit. The scale will easily fiake off from the
sensing probes. The sensing portion (bottom 3/8") of the
probe should be brushed clean with stainless steel wool.
Re-install the probe hoider with arrows up and “top”
marking at the top.

3. Cleaning Skimmer Tube

Remove the elhow section of the skimmer and rotate
tube so that loosened material wilt drop out. Loosen
deposits with a long tool such as a screwdriver or
section of small diameter pipe and reassemble elbow.
Skimmer drainage should be verified by visual inspection
once per week. Some water should drain from skimmer
drain pipe after each fill cycle.

4. Inspect Gaskets
Replacement procedures are provided with new gaskets.
19



RECOMMENDED MAINTENANCE

Summer Maintenance

After the humidification season, a complete inspection
and cleaning of the heat exchanger, praobe control,
skimmer, and water chamber is recommended. After
cleaning, the unit should remain empty until humidifica-
tion is required. On units with TEFLON® coated heat
exchangers, do not use a sharp ohject when clean-
ing. Cuts or scratches on the heat exchanger will impair
its ability {o shed scale during operation, and could cause
the TEFLON to separate from the metal surface.

Adjusting the Surface Skimmer

The elevation of the lip of the skimmer elbow in respect
to the waier line; determines the quantity of “skimming”
that takes place with each fill cycle. The height is field
adjustable by a smali amount of rotation of the tube.

As evaporation takes place, a portion of the dissolved
minerals precipitate (come out of solution} and float on
the water surface. Each time the STS refills, it fills to an
elevation above the lip of the skimmer tube. A portion of
the refill water then flows to drain, carrying the floating
material with it. This action constantly reduces the
minerat concentration thereby reducing the frequency of
cleaning needed.

The heated water that flows to drain is a cost of opera-
tion. Cleaning the humidifier is also a cost, as well as an
inconvenience. |t is therefore recommended that the
user, at the time of the initial start-up, observe and adjust
. the skimming quaniity. By doing so, a balance between
minimized mineral build-up and water conservation can
be achieved.

The quantity of skimming water drained off per fill cycle is
“adjusted by rotation of the skimmer tube which aliers the
height of the overflow lip. It is factory set to skim about

5-10% of the total evaporating capacity of the unit.

To adjust, loosen the union nut and rotate the tube to the
desired percentage of skimming rate.

Allow the STS to operate five or ten days and then
inspect it. If a mineral build-up is evident, increase the
skim amount. If not, it should be reduced. Repeat the
above process several times or undil it is felt the proper
adjustment has been aitained.

Adjusting the Surface Skim Bleed-Off Quantity
{VAPOR-LOGIC®, microprocessor control option
only)

The skim time determines the quantity of water skimmed
with each fill cycle. The skim time is field adjustable
using the VAPOR-LOGIC, keypad.

Model STS®-DI Only

The humidifier should be inspected for leaks at least
annualiy. All safety devices in the cantrol cabinet should
be cycled on and off 10 verify that they are funciioning.

Make-up Water Piping

Either cold or hot make-up water may be used. If the
water pressure is above 60 psi and/or water hammer
would be objectionable, a pressure-reducing valve or
shock arrester should be installed. Although the
STS-DI humdifier has an internal 1" air gap, some local
codes may require a vacuum breaker.

Caution: Minimum waier supply pressure is 25 psi.

Cleaning the Evaporating Chamber

As long as mineral-free water is used in the STS-DI
humidifier, no cleaning or flushing of the evaporating
chamber should be necessary.

Figure 20-1: Surface Skimmer (not used in DI models)
Min.

Max, =
Enlarged

i View A

Skimmer

Floating
Module

Minerais

<
OM-81

2 I+

By rotating the skimmer {ube, the height of the drain lip is adjusted. This alters the amount of

the bieed-off that occurs with each refill.
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STS-DI START-UP AND RECOMMENDED MAINTENANCE

intraduction

After the system has been properly installed and con-
nected to both electrical and water supplies, it may then
be starfed.

Mounting
Check mounting to see that unit is jevel and securely
supported befare _filling with water.

Piping

Verify that all piping connections have been completed
as recommended and that steam and water pressures
are available,

Electrical
Verify that all wiring connections have been made in
accordance with the STS wiring diagram.

Conirol System

For your particutar humidifier control system, refer to the
Operations and Maintenance Manual enciosed with the
product shipment (LW415 control moduie, or
VAPQOR-LOGIC.®).

Control Circuits

a) Adiust humidistai to “call” setting.

b) Open shut-off valve on water supply line.
Water should flow through float vaive.

" ¢) Turn electric power on to contrel cabinet.

d) Fill the water seal in drain line by manualfy
opening drain valve for a few seconds.

@) Open steam stop valve. Steam should be heard
passing through the automatic steam valve into the
humidifier heat exchanger.

f) Check out function of field installed air fiow
switch, high limit duct humidistat, and controlling
humidistat to ensure that they are in control of
steam valve.

Recommended Maintenance-STS-DI System
(deionized water)

The STS-DI humidifier does not require regular mairte-
nance. A periodic visual inspection is recommended to
identify gasket or piping leaks. Gontrol cricuit and safety
switches should be checked to verify they properly
control the steam valve,

Caution: Overtightening cover will cause leaks.
All cover knobs are turned down at the factory until
the bottom of the khob makes contact with the flange,
then one half tumn further. f more compression is
required, turn all knobs a half turn more. Do not turn
knobs more than a half turn before identifying that a
leak still exists.
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TROUBLE SHOOTING GUIDE

22

Symptom

Possikle Cause

Recommended Action

Humidifier Will Not Heat

No control transformer output.
Humidistat is not ¢alling.

Saftey controfs open (high limit, air
proving, efc...}
Faulty control board.

Prabe corrosion.

Steam stop valve closed.
Steam trap plugged.
Low or nG steam.

Steam strainer piugged.

Verify control voltage. Set humidistat to
"call". Inspect for faulty humidistat.

Check safety controls.

Verify controf voltage and probe. Wires
are connected correctly.

Replace probes™.

Verifty valve is opened.
Clean trap body.

Verify steam is present,
Clean strainer.

Humidifier Will Not Fill

No water pressure.

Faulty water fill valve.

Plugged water strainer.
Plugged vaive.
Faulty control beard.

Verify manual water supply valve is open.

Verify action of fill salencid valve, verify
corrol voltage present at coil. Audible
click should be heard as solenoid
operates.

Open strainer.
Clean valve.
Verify control voltage.

Humidifier Does Not Stop

Lack of tank-to-probes continuity.

Jumper terminals 1 & 3 if water sops,

Probes are scale coated.

Filling Water conductivity less than 100 verify tank ground to term 3; check water
micromhos/cm minimum (2 grains | supply conductivity; then consult factory.
per gallon) :

Manual drain is not fully closed. Close manual ball valve.

Fil! valve is stuck open, Check valve for foreign matter.

Fill valve installed backwards. Check for correct water flow, through
valve, note arrow.

Low Dutput Automatic drain valve not seating. | Clean ball and seat of valve.

Manual drain is not fully closed. Close manual ball valve,

Excessive skimming amount. Reduce skimmer or skim time.

Fill valve is stuck cpen. Check valve for foreign matter.

Low supply steam pressure. Check steam supply pressure.

Steam valve inoperable. Not opening fully.

Steam trap blocked. Not passing condensate.

Scale coated heat exchanger. Clean heat exchanger.
Makeup Water Valve Shart | Electrode probes may he Confirm that wiring agrees with diagram.
Circuits incorrectly wired.

Ciean probes.

*Although the three stainless steel electrode probes will eventually erode due to corrosion they are usually functional for up to appraximately 5000 hours of operation.




REPLACEMENT PARTS

Figure 23-1; STS Humidifier

Table 23-1: STS Humidifier

Table 23-1: continued

No. Description Part No. No. Description Part No.
1 Tank, 8TS-25 164404-025 3] Heat Exchanger, STSA2SC 164436-101~
1 Tank, 5TS-50 164404-050 * 2} Heat Exchanger, STS-50C 164436-102 *
1 Tank, STS-100 164404-100 * 6 Heat Exchanger, 3TS-100C 164436-103 *
1 Tank, 5T3-200/400 164404-400 * G Heat Exchanger, STS-400/500C 164438-104 ~
1 Tank, TS 800 164404-800 * 7 Support, Heat Exchanger Mtg Flate 124437
2 Cover, 8TS-25 165358 * B Clean Out Plate 165470
2 Cover, 8T5-50 165360 * 0 'Gasket, Clean Qut and Mig Plate 308220
2 Cover, STS-100 165365 * 10 Valve, 34" Ball (Manual Drain) 505011
2 Cover, STS-200/400/800 165369 11 Gasket, Probe/Float Plate 308220-001
3 Gasket, Cover, 5T5-25 160690-224 ~ 12 Probe Plate, STS-25/50/100 164411
3 Gasket, Cover, 8T5-50 160890-240 * 12 Probe Plate, STS-200/400/800 164411-002
3 Gasket, Cover, 3TS-100 160690-340 * 13 Baffle, Probe Plate 124443
3 Gasket, Cover, 5TS 200/400/800 160690-200 14 Probe Plug 406050-002
4 Knob, T-Handled Uility 700725 15 Probe Assembiy 406060
5 Heat Exchanger, STS-255 164420-101 * 18 Valve, %" Electric {Autc Drain) 505400-001
5 Heat Exchanger, STS-509 164420-102 ~ 17 Fill Valve, 4" Solenoid, 125, STS-25, 50, 100 | 505084
5 Heat Exchanger, 3TS-1008 164420-103 ~ 17 Fill Valve, 14" Solenoid, .281, STS-400, 800 505085
5 Heat Exchanger, 8TS-2003 164420-104 * 18 Strainer, 14" Sediment 300050

* Specify humidifier model and serial numbers when ordering. 19 Valve, Needle 14" 505070-001
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REPLACEMENT PARTS

Figure 24-1: STS DI Humidifier
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Table 24-1: STS DI Humidifier

Table 24-1: continued

No.  Description Part Mo. No. Description Part No.

1 Tank, 8T3-25 164404-025 * 8 Heat Exchanger, STS-25C 164438-101
1 Tank, STS-50 164404-050 * 6 Heat Exchanger, STS-50C 164436-102
1 Tank, STS-100 164404-100 * [ Heat Exchanger, STS-100C 164436-103 =
1 Tank, 5TS-200/400 164404-400 * 6 Heat Exchanger, STS-400/800C 164436-104 *
1 Tank, 5TS 800 164404-800 * 7 Support, Heat Exchanger mig Plate - [ 324437

2 Cover, STS-25 1685359 8 Clean Qut Plate 166470

2 Caover, STS-50 165360 * 9 Gasket, Clean Cut and Mig Plate 308220

2 Cover, STS-100 185365 * 10 Valve, 36" Ball (Manual Drain) 505011

o Cover, STS-200/400/800 166360 11 Gasket, Probe/Float Plate 308220-001
3 Gasket, Cover, 875-25 160690-224 * 12 Float Plate, 8TS-25/50/100 164410

3 Gasket, Cover, 373-50 160690-240 * 12 Float Plate, 8TS5-200/400/800 164410-002
3 Gasket, Cover, 5T5-100 160690-340 * 13 Baffle, Float Plate 124442

.3 Gasket, Cover, STS 200/400/800 160690-200 14 Float Valve Assy. STS-25 thru 400 505210

4 Krob, T-Handled Utility 700725 14 Float Valve Assy. STS-800 505300

S Heat Exchanger, STS-255 164420-1017 * Specify humidifier model and serial numbers when ordering.

5 Heat Exchanger, STS-508 1684420-102 ¢

5 Heat Exchanger, STS-1005 164420-103

5 Heat Exchanger, STS-200S 164420104




REPLACEMENT PARTS

Figure 25-1: STS Control Cabinet

[

®

(OG0 Go S0

e
ket
&

[
=

@5EE 808

®

s I s O e s I e s Y e O vy S i Y s s NN

@&
1/{
@

Table 25-1: STS Control Cabinet

Desctription Part No.
Power Biock 408300-001
Transformer 408960
Ground Lug 409250-017
LW 430, Microprocessor Board 408641

LW 440, Disptay Board 408651
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MAINTENANCE SERVICE RECORD

DATE
INSPECTED | PERSONNEL OBSERVATION ACTION PERFORMED
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TWO-YEAR LIMITED WARRANTY

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

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

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

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

DRI-STEEM SHALL NOT, UNDER ANY CIRCUMSTANCES BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TQ,
LOSS OF PROFITS, REVENUE OR BUSINESS) OR DAMAGE OR INJURY TO PERSONS OR PROP-
ERTY IN ANY WAY RELATED TO THE MANUFACTURE OR THE USE OF ITS PRODUCTS. The
exclusion applies regardless of whether such damages are sought based on breach of warranty, breach
of contract, negligence, strict liability in tort, or any other legal theory, even if DRI-STEEM has notice of
the possibility of such damages.

By purchasing DRI-STEEM's products, the purchaser agrees to the terms and conditions of this limited
warranty.
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STEEM

14949 Technology Drive, Eden Prairie, MN 55344
PH: 1-800-328-4447 « In MN; (612) 949-2415

ISO 9001

DI Cactifizidion, M.

Fax: (612) 949-2933 » E-Mail: sales@dristeem.com L Cenificand Fim
&g
& Frinted on recycled paper with 2 'y
¢y soribssed inks. Minimum 10%  § ¢

Post Consumer Waste.

Caontinuous product improvement is a policy of DRI-STEEM Humidifier Company therefore, product features and specifications are subject ta change without notice.

DRI-STEEM, §TS, YAPOR-LOGIC and YAPOR-LOGIC, are Registered Trademarks of the DRI-STEEM Humidifier Company.
RAPID-SORE is a Trademark of the DRI-STEEM Humidifer Company.
TEFLON is a Registered Trademark of Dupont,
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Copyright @ 1996 DRI-STEEM Humidifier Company, Inc.
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