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1. Introduction.

Dear customer,

The DIPHUSAIR humidifier is our answer to today's
technical requirements. It satisfies them by means of its
operational safety, its operational comfort and its
economic efficiency.

To be sure of operating your DIPHUSAIR
humidifier efficiently please read these
Operation and Maintenance Instructions.

Use the steam humidifier only in proper and safe
conditions, paying attention to all notes in these
instructions.

If you have any questions...please contact us:
FISAIRS.L.

Tel.: (34) 916.921.514
Fax: (34) 916.916.456
www.fisair.com

oryour local dealer.

1.1 Operatinginstructions.

The correct use of the steam humidifier includes
achieving our installation, dismantling, refitting,
commissioning, operation and maintenance instruction
as well as taking correct disposal steps.

Only qualified and authorised personnel may operate
the unit. People transporting or working on the unit,
must have read and understood the corresponding
parts of the Operation and Maintenance Instruction and
specially the chapter “Safety Notes". Additionally,
operating personnel must be informed of any possible
dangers. You should place a copy of the Operation and
Maintenance Instruction at the unit's operational
location (or near the unit).

2. Safety notes.

2.1 Operational safety notes.

<> Ingeneral.

Observe all safety and warning notices.

If there should be malfunctions, shut down the unit
immediately and secure against being restarted. Faults
should be rectified immediately.

During repair work, guarantee operational safety of the
unit by using qualified personnel. }

Only use original FISAIR spare-parts.

For the effective operation of this unit refer to any
national regulations restricting or governing its use.

3 Accident prevention regulations.

Observe the accident prevention regulations:

"Electrical Installation and Electrical Equipment" or
equivalent national codes. In this way you can prevent
injury to yourself or others.

<> Operation of the unit.

Do not impair the safety of the unit.

Periodically check all protection and warning devices for
proper functioning.

Safety equipment is not to be removed or put out of
operation.

> Installation, dismantling, maintenance and
repair of the Unit.

Turn off power of any electrical device included and shut
off steam valve, when doing maintenance work or repairs
to the unit.

Extensions to the unit or installation of additional
equipment is only allowed after obtaining written
approval from the manufacturer.

F-2832 -2-
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3. Transport.

3.1 General.

i Note: Transport the air humidifier carefully.
Prevent damage from careless loading and
unloading and avoid the use of unnecessary
force.

3.2 Packing.
&= Note: Observe the pictograms displayed on
the carton..
3.3 Interim storage.

During storage, keep the unit dry and protected from
frost.

3.4 Check for complete and correct
delivery of goods.

Upon receipt of the unit, make sure that:

e  Type and serial number on the name plate
correspond to the order and supply information.

° Equipment is complete and in perfect condition.
Note: Inmediately file a written claim with your

shipping agent in case of transport damage or
missing parts.

F-2832 -3-
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4. Principle of operation, Components and Capacity.

AIR DUCT/AHU

' SECTION
DT
e @ o o 7]l |

|
%

= Boiler Steam

SL: Steam Line.
CRL: Condensed Return Line.

= Dry Steam YS: Y Strainer.
Condensate SS: Steam Separator.
SV: Shut-off Valve.
CV: Control Valve.
DT: Dispersion Tube.
ST: Steam Trap.
(*) CAPACITY (kg / h)
SEPARATOR VALVE STEAM PRESSURE (kPa g)
MODEL 17} Kvs 25 50 75 100 125 150 175 200 225 250 275 300
04 4 6 8 9 10 11 12 13 14 15 16 17
1 9 15 19 21 24 27 30 32 35 37 39 43
1 12" 1,9 20 29 36 42 46 51 55 59 63 67 71 74
25 23 35 44 48 55 62 67 78 88 91 97 107
3,6 27 51 64 68 79 89 97 102 118 124 129 139
2 34" 48 47 70 86 100 113 125 137 148 159 170 181 191
6,5 60 88 108 | 127 | 144 | 161 177 | 193 | 208 | 223 | 238 | 253
3 1" 7,2 66 102 | 127 | 145 | 157 | 178 | 193 | 225 | 253 | 266 | 294 [ 313
104 77 114 140 166 191 215 239 260 282 305 328 352

(*) For higher capacities please contact us..

F-2832

Technical Data Subject to alterations




Installation, Operation and Maintenance Manual
Steam Injection Humidifier DIPHUSAIR-FSH ; A! R

5. Overall Dimensions.

SECTION-A-

o o
©
~

o

® 76

}w

A
Dispersion Tubes -

100
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i

o
7,
2s
1
‘ ‘ 100
:rJ \
1-50 e
20 - N SECTION-B-

a

D1 THREAD
1/2" BSP MALE
3/4" BSP MALE
2D THREAD

LI

1/2" BSP FEMALE

LC 3/4" |BSP FEMALE
LT
Model 300 400 500 600 700 800 900 1000 | 1200
LI 300 400 500 600 700 800 900 1000 | 1200
LT 446 554 662 770 878 950 1058 | 1166 | 1346
LC 382 490 598 706 814 886 994 1102 | 1282
Weight(kg)| 1,2 1,4 1,9 2,4 2,7 2,9 3,4 4 4,8
Model 1400 1600 1800 2000 2200 2400 2600 2800 3000
LI 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | 2600 [ 2800 | 3000
LT 1562 | 1742 | 1950 | 2174 | 2354 | 2570 | 2750 | 2966 | 3146
LC 1498 | 1678 | 1886 | 2110 | 2290 | 2506 | 2686 | 2902 | 3082
Weight(kg)| 5.6 6,4 7,2 8 8,8 9,6 10,4 11,2 12
L
\ N Steam Separators
DUCT MODEL A B P
1 225 177 1/2" BSP
2 325 277 3/4" BSP
2155 B 3 425 377 1" BSP
MODEL Q L L
T 1 1/2"BSP | 350 340
Y, 2 3/4" BSP 380 360
N 3 1" BSP 410 390
P L: For SIEBE valve
A B L": For SAMSON valve
\
Q :
MODEL | Weight (kg) |
3/4" BSP 1 1.5
2 2
3 25
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6. General description.

A -Single tube version.

6.1 Background.

Modern standards concerning human comfort and
the environmental requirements for
manufacturing, storage & preservation of products
and materials, make increasing demands on the
control of moisture content in the working
environment.

Where the natural or treated environment have an
ambient condition holding less water vapour than
the specified or desirable conditions, it is necessary
to integrate equipment which can increase
humidity to the desired level.

DIPHUSAIR steam humidifiers provide the
solution.

The DIPHUSAIR humidifier is simple to install,
reliable in operation and will provide long lasting
humidity control at a minimum running cost.

6.2 Field Assembly.

The big units are sometimes shipped unassembled
in order to save in transport costs. The following
rules should be follow to assembly at operation
site:

1.- Match up dispersion tube with its proper valve
separator assembly. Tubelets should point toward
the air stream.

2.- Unscrew pipe union remove elbow and nipple
portion and install in half nipple of tube. Before this
point you should have decided which way (right or
left) steam holes should point and install it in
appropriate half nipple.

3.- Install tube adapter in valve, use pipe dope and
tighten leak tight-sealer.

4.- Viton O-Rings are installed inside tube
adapters. Before installing them, they must be
lubricated.

5.- Insert tube adapter into dispersion tube. As this
is being done, squeeze hooks of silencer (medium
size tubes) and slide them into the tube adapter,
allowing them to snap over rear edge of adapter.

Complete inserting adapter into tube, being careful
not to damage O-rings.

6.- Bring union halves together, tighten union ring,
and snug up seal ring, not too tight. The unitis ready
to be installed in duct.

6.3 Installation.

1.- Insert a support bolt in one of the three holes
(upper, lower or end) of support bracket, cut holes in
duct for inserting dispersion tube, and support bold.

2.- Secure unit with nut and support bolt. Mount two
piece escutcheon plate around tube and secure into
duct with sheet metal screws. Where an airtight seal
is required, use a suitable caulk around duct wall
penetrations.

3.- Install steam strainer and trap. Connect to steam
mains and condensate returns. See page 6 for piping
notes.

4.- Install control wiring (electric) or tubing
(pneumatic) to valve actuator. Note: An airflow-
proving switch is recommended to be installed to
(pj)revent valve from opening unless air moving in
uct.

5.- High-limit (duct mounted) humidistat installed
down stream and set at 80-90% is recommended
when duct air is below 21°C to prevent condensation
in duct. (This device should be mounted far enough
down stream to assure injected steam has been
completely absorbed).

F-2832 -6 -
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FN

6.- A temperature switch (to prevent possible cold-
start dripping) is recommended when steam
pressure to the humidifier is cycled. See page 9 for
more information.

For questions about locating your humidifier in an air
Ba ling system, see Humidifier Placement on page

7.- When thermostatic traps are installed, be sure
that a 200 mm cooling distance is included upstream
of the trap for the correct function of the humidifier.

Fig 2. Left-Hand
Configuration.

6.4 Changing from right-hand (Fig 1) to left-
hand configuration (Fig 2).

1.- Unthread unionring.

2.- Remove elbow and nipple assembly from
dispersion tube and reinstall on opposite
connection.

3.- Rotate dispersion tube 180° in respect to
separator.

4.- Reconnect union halves and tighten union ring.

Fig 1. Right-Hand
Configuration.

Drain

F-2832 -7-
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6.5.1 Horizontal Steam Discharge with
Horizontal Tube (*) (Fig 3).

e For horizontal tube and horizontal steam
discharge.

e This arrengement compromises the
majority of uses.

¢ Unless ordered otherwise, this is how units
are shipped.

¢ Unitshown is right handed.

e To change from right-handed to left-
handed go to point 6.4.

6.5.2 Vertical Steam Discharge (*)
(Fig 4).

e It’s used for vertical ducts.
¢ Tubelets must always point up regardless
of air flow direction (up or down).

Remark: Insulated discharge tube
cannot be used when airflow is
downward.

Fig 5. Horizontal Discharge
Vertical Tube.

AIR FLOW

iy

[

. Fig 3. Horizontal Discharge
y W Horizontal Tube.

Fig 4. Vertical Steam AtRg
Discharge. LQW

6.5.3 Horizontal Steam Discharge with
Vertical Tube (*) (Fig 5).

« It s used when there s no access to side of
the duct.

« Steam absorption will increase if such duct
is tall an narrow instead of shallow and
wide.

& (*) REMARK: Steam should discharge against the
airflow. Insulated tubes should discharge with the
airflow to prevent condensation on the metal jacket
covering the insulation. A minimum duct velocity of 1.5
m/s is recommended with insulated tubes.

F-2832 -8-
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6.6 Piping and Wiring. ©oe e
® CB O cv
N

N
N
<
>
(@]
Q
=
@}
sz —

. SH/SF B
1. Humidifier steam supply should SV o
be taken off the top of the steam DT
main (not the side or bottom) to 1 - —
ensure driest steam. Main should —
be dripped and trapped. SS TA &P SENTIDO
= DEL
o AIRE
Cp
st Standard Components. [ |
i Optional Components. ®
I DW Supplying Components by Others. | |
Standard Components Optional Components By Others

SS Steam Separator T Transformer SL Steam Line

DT Dispersion Tube HC Humid ity controller CRL [ Condensed Return Line

SV Steam Valwe HS Humidity Sensor Cv Check Valves

YS Y Strainer SH Security Hygrostat CB Controlbox

ST Steam Trap SF Securty Flowmeter DW Dripping Well

Cp Connection Pipes St Security thernostat

TA Tube Adapter

EP Escutcheon Plates

Suggested Assembly

2. Humidifier steam trap must drain by gravity to the return

v

main having little or no back pressure. If condensate cannot 2150y n
drain by gravity and must be elevated to return main, apply

the following rules: :> AIR

FLOW

w
.

PRI »
NI\ 77
lye \%// A7

e The vertical piping should be 72" diameter.

I
o A low-pressure differential swing check valve to install il
after the trap is a must. str\

e Considering pressure drop through pipe friction, steam
trap, check valve and little back pressure in the return
ling, it is experienced a maximum elevation of 2,2 m/bar C ’
g pressure in trap inlet (if possible, more than 2 m should

be avoided).
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B- POLI-TUBE version.

) g—— 1_vg«_191:w{>l‘<]n:@
® H cv
YS

® @ ©
© B O
® l—l;Llwy T [ HS To Steam
 —] 7] Separator
24VAC He | H
B j

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

SS
 — From Steam

Line

@\

L

Ccv ST CcvV
St Standard Components. I:I
cv Optional Component. (D
DW Supplying Components by Others. l:l
CRL,
Standard Components Optional Components| By Others
TST [Thermostatic Steam Trap| SS Steam Separator T Transformer SL Steam Line
EP Escutcheon Plates DT Dispersion Tubes HC Humidit y Cont roler CRL | Condensed R eturn Line
H Header SV Steam Valve HS Humidity Sensor CV Check Valves
TA Tube Adapters YS Y Strainer SH Security Hygrostat CB Control Box
ST Steam Trap SF Security Flowmeter ACL | Athmosferic Condensed
1P Interconnection Pipes St Security thermostat Line
DW Dripping Wel

When the Poli-tube is supplied loose, please follow
instructions from the beginning. If not, please go straight to
point number 5.

1.- As a more comfortable installation option, we
recommend to insert first the dispersion tubes to the header
before the whole system is installed into the duct orAHU.

2.- If the components are shipped loose, follow the tagging
for each unit.

3.- Lubricate O-Rings and install each dispersion tube to its
tube adapter.

4.- Joint the jacket unions, securing them by hand.

5.- Once all the tubes are together, place the tube assembly
into duct or AHU, securing them to duct or fabricated
structure at the end.

6.- Place and secure header. Tight interconnecting tube
unions.

7.- Use the escutcheon plates around the tubes, at the duct
or AHU entering wall. Secure them with sheet metal screws.

8.-
Tighten union.

Seal around them If air tightness is required.

Install separator and valve assembly to the header.

9.- Install control wiring (if electric) or tubing (if pneumatic) to
valve actuator. See motor instructions apart of this manual.

10.- Test with pressure and make the corresponding fittings.

Note 1: The steam supply for the system should
be taken off the top of the steam main in order
to obtain the driest steam.

&

@ Note 2: The steam traps of the system are only
two whenever steam output is lower than 120
kg/h. The condensate from this traps should
drain by gravity to return main having little or
no back pressure. If condensate may no drain
by gravity, steam trap may be elevated to
return main. When header is drained, as the
steam pressure is very low inside of it, you
should not drain this condensate to a
pressurized return line.

F-2832 -10-
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1. Absorption non-wetting distances chart.

ABSORPTION NON-WETTING DISTANCES for SIMPLE TUBE i
ABSORPTION DISTANCE (cm)
] ] ] ] ] La10 290 = 600
| | FINAL DESIRABLE RH. (%) | | o I S
| | | | I | | | L190 I— 260 —390 B
| | | | | | | | —180 e a0 |-s00
\ \ \ \ \ | | | N 170 L 230 L |
| | | | } | ) 160 20 —330 450
\ \ \ \ \ \ \ 1150 200 ;300 F
N A T
\ \ \ \ \ \ \ \ 130 e 2o
N e
110 150 +
—300
| | | | | | | | oo e 20 L
| | | \ | | 120 180 | -250
| | | | - D=8t ——(P+o— = — —
} } \ ‘ ol 199 200
} | | "% 120 s
\ \ % %0 r
— 50 = L
! \ % e 100
Ca o
\ \ % s 50
\ ‘ 10 L -
i |
90 80 30 45 60
DUCT/AHU HEIGHT (cm)

R.H. (%) BEFORE DIPHUSAIR FSH

ABSORPTION NON-WETTING DISTANCES for MULTIPLE TUBE

ABSORPTION DISTANCE (cm)
[ [ [ -
| | | 200 285 440 L 600
i i | 270 | 400 550
180 255 L r
| | | L 240 L 360 j 500
} } —160 22 450
\ \ + 210 —320 L
‘ ‘ 140 1195 r —400
} } L 150 280 |
} } 120 1165 ;240 5350
r 150 L
| | B L 300
} } r e 20| 250
| | 0 — e e )
| | L "% 200
\ \ \ —90 r L
} ! ‘ B % r7s 7120 Lo
L 60 I -
| | o e L
\ \ ~20 730 40 L5
| | s H15 L L
[ 1
90 80 70 60 50 40 30 20 10 0| 15 20 30 45 60
TUBE SPACING (cm)
R.H. (%) BEFORE DIPHUSAIR FSH

REMARK: Absorption non-wetting empiric charts for 14 °C and airflow < 8 m/s.
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2. Installation Do s and Don “ts.

Figure 6:

Whenever possible, install the injection
humidifier downstream from coils. If you
have more than 90 cm of distance available
between the manifold and the coil on the
upstream side, the manifold can be installed
at this location (greater than 90 cm for higher
velocity systems, or lower temperature).

alng

== 1] |

Figure 7:

Always size and install the injection

— )=
ﬁt @E :r j\ manifold to span the widest dimension of the
I beed duct section.
I
[ ‘
%E:::::jﬂt:j::\:::/%}.
N
1oL
=) ES = H .
[E = @“IEJ{ T Figure 8:
Il | |
—_—— L1 %z:jg:m‘%”i%} Whenever possible, install the injection
| o manifold into the center of the duct.
L
] [
= o
y LEiFJ Et H u
N Figure 9:
R SE— The manifold should never be installed
= vertically downward from the humidifier. This
L presents a condensate drainage problem in
= y the jacket of the manifold. Verticaly upward
= X installation is permissible..
F-2832 -2- Technical Data Subject to alterations
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TEMEEUR(;\TTURE Figure 10:

CONTROL

Do not install a injection manifold closer
than 3 m upstream from a temperature
controller or you may get false signals.

Figure 11:

Don’t risk restriction of the
airflow in ducts 20 cm or less in
depth. Use an expanded section as
shown.

Figure 12:

Always install injection manifolds as far
DISCHARGE upstream from discharge air grilles as
GRILLE possible; never less than 1 m upstream..

Figure 13:

Always select the stream injection manifold
length that will span the maximum width of the
duct..

F-2832 -3- Technical Data Subject to alterations
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Figure 14:

When its necessary to place the humidifier
discharge into a packaged mutli-zone Air
Handling Unit, install the injection manifold
into the center of the active airflow and as
close to the airfan discharge as possible.

Filter Coil

Figure 15:

When you place the humdifier in the coil

Airfan section ahead of the fan, locate the injection
manifold in the most active airflow and as far
upstream from the fan inlet as possible.

Figure 16:
The injection manifold should never be
placed within 90 cm of an airfan intake. The
best location is at the fan discharge.

REMARK: All dimensions shown in figures 10 to 16 are based on duct temperature of 18°C or
higher and duct velocities of 4 m/s or lower. If duct air is cooler or air velocities are higher,
these dimensions should be greater or multiple manifolds considered.

F-2832 -4 - Technical Data Subject to alterations
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MA51-710x Two Position Series

t.a.c@ TAC MF51-7103 Floating Series

o boses - MS51-7103 Proportional Series

Loves Park, IL 61192-2940 TAC DuraDrive™ Linear Series
o Spring Return Actuator
General Instructions

Application

TAC DuraDrive Linear Actuators are designed to
mount directly onto two-way or three-way globe valves
without the use of linkages. They provide linear travel
to operate valves from 1/2" to 2" VB-7xxx and
discontinued 1/2" to 1-1/4" VB-9xxx in chilled water, hot
water and steam applications up to 366 °F (186 °C).
Linear spring return actuators provide either two
position, floating or proportional modulation control
(depending on model selection) of valves in HVAC
systems.

Features
* Two position models controlled by SPST controller

* Floating models controlled by SPDT floating
controllers

* Proportional models controlled by 0-3 Vdc, 6-9 Vdc,
0-10 Vdc, 0-20 mAdc, 2-10 Vdc, or 4-20 mAdc.
Control function direct/reverse action is jumper
selectable

* 105 Ib force (467 newton) with 1/2" (13 mm) nominal
linear stroke

® 24 Vac, 120 Vac, and 230 Vac models

* Rugged polymer housings rated for up to
NEMA 2/IP54

* Overload protection throughout stroke
e Automatically sets input span to match valve travel
* Compact size to allow installation in limited space

* Manual override to allow positioning of valve and
preload

* Spring return operation
* Direct mount to valves without separate linkage
* Polymer housing rated for plenum use

* Five year warranty

Printed in U.S.A.  5-07 © Copyright 2007 TAC All Rights Reserved.
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Applicable Literature

F-Number Description Audience Purpose
— Application Engineers
F-26080 |EN-205 Water System Guidelines - Instqllers Desc_rlbes TAC approved water treatment
— Service Personnel practices.
— Start-up Technicians
— Sales Personnel Provides Mxx1-720x and Mx51-710x
Vx-7xxx-8xx Series Vx-7xxx-59x Series Vx-9xxx-8xx ~ Application Engineers actuat.or, valve., and Yalve as§§mt?ly
F-27252 . . - . — Installers selection data including specifications,
Series Vx-9xxx-59x Series Selection Guide . ; .
— Service Personnel close-off pressures, and dimensional
— Start-up Technicians | information.
AM-703 Input Scaling Module, AM-704 Pulse Width Provides step-by-step mountin
F-26895 | Modulation Interface, AM-705 Positioner, AM-706 _ Installers . 'S step-by-step 9
L . instructions
Posmoner, AM-708 Resistor — Service Personnel
F.o7175 |AM-756 Metric Conduit Adapter, AM-763 Hexcrank, AM- | = Start-up Technicians | Provides step-by-step mounting
770 Replacement Valve Linkage Parts Kit instructions
Comprehensive catalog containing TAC’s
F-27382 | TAC Electric/Electronic Products Catalog - Sale§ Pgrsonne'l electric/electronic actuators,'thermostats,
— Application Engineers | controllers, sensors, transmitters, and
accessories
SPECIFICATIONS
Actuator Inputs
Control Signal: See Table-1 for actuator models and control type.
Power Input: See Table-1. All 24 Vac circuits are Class 2. All circuits 30 VAC and above
are Class 1.
Connections: 3 ft (91 cm) appliance wire or plenum cables, enclosure accepts 1/2” (13
mm) conduit connectors. For M20 Metric connector, use AM-756 adaptor.
Actuator Outputs
Electrical:
Position Feedback Voltage (proportional or floating only),
For voltage ranges, the feedback signal is the same range as the input signal. The 4-
20 mAdc current range and floating actuators have a 2-10 Vdc position feedback
signal. The position feedback signal can supply up to 0.5 mAdc to operate up to four
additional slave actuators.
Mechanical:
Linear Stroke, 1/2” (13 mm) nominal.
Approx. Stroke Timing, See Table-1.
Manual Override, Allows positioning of valve and preload using manual crank.
Right/Left Jumper, Permits reverse acting/direct acting linear motion (MS51 only).
Environment:
Ambient Temperature Limits,
Shipping & Storage, -40 to 160 °F (-40 to 71 °C).
Operating, -22 to 140 °F (-30 to 60 °C).
Temperature Restrictions, For maximum ambient 140 °F (60 °C) the maximum
allowable fluid temperature should not exceed valve rating. See F-27252 Selection Guide
for specific ratings.
Humidity: 5 to 95% RH, non-condensing.
Location:
NEMA 1. NEMA 2 (enclosure is air plenum rated), UL Type 2 (IEC IP54) with customer
supplied water tight conduit connectors.
Agency Listings
UL 873: Underwriters Laboratories (File #E9429 Category Temperature-Indicating and
Regulating Equipment).
CUL: UL Listed for use in Canada by Underwriters Laboratories. Canadian Standards
C22.2 No. 24-93.
European Community: EMC Directive (89/336/EEC). Low Voltage Directive (72/23/EEC).
Australia: This product meets requirements to bear the C-Tick Mark according to the terms
specified by the Communications Authority under the Radio Communications Act 1992.
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Note: All performance specifications are nominal and conform to acceptable industry
standards. For applications at conditions beyond these specifications, consult TAC. TAC
shall not be liable for damages resulting from misapplication or misuse of its products.

Table-1 Specifications.

Actuator Power Input Approximate Stroke
. . Timing in Seconds
Part Number Control Running Holding @ 70F (21°C)?
Signal Voltage Wiring System 50/60 Hz DC 50/60 Hz Spring
Powered
VA w Amps w Return
MA51-7103-000 24Vac +20% Appliance Wire 5.3 41 0.15 1.2
MA51-7103-100 T 20-30 Vdc Plenum Cable | 53 | 4.1 0.15 1.2
wo
e O,
MA51-7100-000 Position | 120Vac+10% | i ncewire | 7.9 | 6.2 n/a 2.1 44 19
230 Vac +10% . ;
MA51-7101-000 50/60 Hz Appliance Wire 7.4 54 n/a 21
MF51-7103-000 . Appliance Wire 6.9 4.7 0.16 2.1
Floating
MF51-7103-100 Plenum Cable 6.9 4.7 0.16 2.1
MS51-7103-000P 2-10 Vdc Appliance Wire 6.6 4.2 0.14 1.5
MS51-7103-100° | Proportional® Plenum Cable | 6.6 | 4.2 0.14 1.5
MS51-7103-020° 0-3 Vdc Appliance Wire 6.6 4.2 0.14 1.5
MS51-7103-120° | Proportional Plenum Cable | 6.6 | 4.2 0.14 1.5
MS51-7103-030P 24Vac +20% Appliance Wire 6.6 4.2 0.14 1.5 - 16
MS51-7103-130P 6-9 Vdc 20-30 Vdc Plenum Cable | 6.6 | 4.2 0.14 15
MS51-7103-040° d | Proportional Appliance Wire | 7.8 | 4.9 0.16 3.4
MS51-7103-140P ¢ Plenum Cable | 7.8 | 4.9 0.16 3.4
MS51-7103-050° 0-10 Vdc Appliance Wire 6.6 4.2 0.14 1.5
MS51-7103-150° | Proportional Plenum Cable | 6.6 | 4.2 0.14 1.5
MS51-7103-060P Appliance Wire 6.6 4.2 0.14 1.5
5 4-20 mAdc

MS51-7103-160 Plenum Cable 6.6 4.2 0.14 1.5

Timing was measured with the actuator mounted on a VB-7xxx Series valve.
Proportional (MS) models shipped with RA/DA jumper set for DA (actuator extends with increasing signal).
4-20 mAdc with AM-708 500 ohm field-installed resistor.

a
b
c
4 Has 20 Vdc power supply for System 8000 applications.

Globe Valve Close-Off Pressures: For close-off pressure ratings on globe valve
assemblies, consult Linked Globe Valve Assemblies with TAC DuraDrive Linear Series
Actuators Selection Guide F-27252.

ACCESSORIES

AM-756 Metric Conduit Adapter M20 x 1.5 to 1/2” NPT

AM-770 Replacement valve linkage parts kit

AM-764 Linkage kit for damper applications

MS51-7103

AM-703 Input rescaling module, adjust signals to 2-10 Vac, zero and span adjust
AM-704 Interface, pulse width modulation (PWM)

AM-705 Positioner (NEMA 4 housing)

AM-706 Min and/or manual positioner for flush panel mount

AM-708 500 ohm resistor for 4 to 20 mA control signal

F-27169-5
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TYPICAL TWO POSITION CONTROL (wiring diagrams)

Figure-1 illustrates typical wiring diagrams for spring return two-position MA51-710x
actuators. See Table-1 for model selection. See 8 for wiring diagrams notes guide.

24 Vac Transformer
or 20-30 Vdc

Blk Com MA51-7103-xxx

Red Hot (+DC)

Line
Volts

SPST Control Contact

N MA51-710X-xxx Voltage L1N L2 Hot
Ly r 120 V: Whi Black
230 Vac L2 Hot ac ite acl
A 230 Vac Blue Brown

SPST Control Contact

Figure-1 Typical Wiring Diagrams for Two Position Actuators

TYPICAL FLOATING CONTROL (wiring diagrams)

Figure-2 through Figure-5 illustrates typical wiring diagrams for spring return floating
MF51-7103 actuators. See Table-1 for model selection. See 8 for wiring diagrams notes

guide.

Caution: This product contains a half-wave rectifier power supply and must not be
powered off transformers used to power other devices utilizing non-isolated full-wave
rectifier power supplies. Refer to EN-206, Guidelines for Power Multiple Devices from a
Common Transformer, F-26363 for detailed information.

A24 Vac Transformer
or 20-30 Vdc
L Black Common
ine
Volts Red Hot (+DC)
_ Blue Extend
Typical Le— Yellow/Black Retract
Floating Viol
Controller iolet

Line
Volts

Feedback Signal (') -
2t010Vde  (+)

Figure-2 Floating Point Control

24 Vac Transformer
or 20-30 Vdc

Common Black Common

MF51-7103-xxx

2\ /8

Hot
Red Hot (+DC)

Blue Extend

Yellow/Black

Retract

Violet

Controller jf

Feedback Signal (') -
2to 10 Vdc (+)

Figure-3 Triac Source

MF51-7103-xxx

VNN
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24 Vac Transformer
or 20-30 Vdc

MF51-7103-xxx

2\ /3
/A /8

Line
Volts
Common Black Common
Hot
N~ | Red Hot (+DC)
Blue Extend
f Yellow/Black Retract
Violet AO
Controller é
Feedback Signal (') -
2 to 10 Vdc (+) |
Figure-4 Triac Sink
24 Vac Transformer 24 Vac Transformer
or 20-30 Vdc or 20-30 Vdc
Line Line
Volts Volts
Black Common
Hot 1 Common yor Hot (+DC)
Blue Extend
f Yellow/Black Retract
J Violet AO
Controller é Feedback Signal (=)

21010 Vdc

(+)

MF51-7103-xxx

2\ /3
/A /B

Figure-5 Triac Sink With Separate Transformers

TYPICAL PROPORTIONAL CONTROL (wiring diagrams)

Figure-6 illustrates typical wiring diagrams for spring return proportional MS51-7103
actuators. See Table-1 for model selection. See 8 for wiring diagrams notes guide.

Caution: This product contains a half-wave rectifier power supply and must not be
powered off transformers used to power other devices utilizing non-isolated full-wave
rectifier power supplies. Refer to EN-206, Guidelines for Powering Multiple Devices from a
Common Transformer, F-26363 for detailed information.

Vdc Proportional Control

4 to 20 mAdc with 2-10 Vdc Actuators

24 Vac Transformer 24 Vac Transformer
A or 20-30 Vdc or 20- 30 Vdc
. Blk Com MS51-7103-xxx . Blk Com
Line
Line \ Red _Hot (+DC) Volt \ Red Hot (+DC)
Volts olts
Yel/Blk INH N/ /o
- Violet AO : (-) —
Vdc or mAdc ( ) — Control Signal
Control Signal (+) — A 4 to 20 mAdc (+) Yel/Blk Al
) /a\ (<) Violet AO
Vdc . Feedback Signal
Feedback Signal (+) 210 10 Vdc (+)
To Additional
2-10 Vdc
Actuators

Figure-6 Typical Wiring Diagrams for Proportional Control 24 Vac Basic Models

F-27169-5
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24 Vac Transformer

or 20-30 Vdc
Line ijﬂ Blk Com | Ms51-7103-xxx
Red Hot (+DC)
Volts
Yel/Blk Al A A
Control Signal (') — Violet AO
2to0 10 Vdc (+)
Blk Com
Feedback Signal (-) MS51-7103-xxx
2to0 10 Vdc (+) Red Hot (+DC) A A
Yel/Blk Al
Violet AO

Figure-7a Typical Wiring Diagrams for Proportional Control 24 Vac Models Wired in Parallel

A 24 Vac Transformer
or 20-30 Vdc

. Blk Com
Line MS51-7103-x40
Volts Red Hot (+DC)

White/Red A A

Typical Controllers [ Red (+20) Yel/Blk
CP-8102
TP-810X Yellow (OLP1)
TP-8121
TP-8124 Blue (COM)
TP-8232

System 8000 controller
requiring external 20 Vdc
power from actuator

A 24 Vac Transformer MS51-7103-x40
or 20-30 Vdc Red Hot (+DC), A A

Line
Volts Yel/Blk /1

Blk Com

Figure-7b Typical Control Wiring for Two MS51-7103-x40 to System 8000 Controllers
Requiring External 20 Vdc Power from Actuator

A 24 Vac Transformer
or 20-30 Vdc

Li Blk oM 11651-7103-x40
ine R -X
Volts Red  Hot (+DC)

Typical System | OP1 Yel/Blk Al

8000 Controllers | com ﬁ
CC-8111 J
cc-8118 vde (=) Vial

CC-8218 Feedback Signal (+) iolet AO

CP-8161 60 9 Vdc
CP-8261

Figure-7c Typical Control Wiring for MS51-7103-x40 to Controllers not Requiring
External 20 Vdc Power from Actuator
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INSTALLATION

Inspection Inspect the package for damage. If damaged, notify the appropriate carrier immediately. If
undamaged, open the package and inspect the device for obvious damage. Return
damaged products.

Requirements e Job wiring diagrams

® Appropriate accessories

® Pliers for removing and inserting connecting pin

® |nstaller must be a qualified, experienced technician

® TOOL-37, 1 5/8” open end wrench for valve mounting nut

® 5/16” and 7/16” open-end wrench for stem jam nuts and stem extension

® #8 Torx screwdriver (not provided)

Precautions General
Warning:

® Electrical shock hazard! Disconnect the power supply (line power) before installation to
prevent electric shock and equipment damage.

® Make all connections in accordance with the job wiring diagram and in accordance with
national and local electrical codes. Use copper conductors only.

* Floating and Proportional Models: These products contain a half-wave rectifier power
supply. They must not be powered with transformers that are used to power other
devices utilizing non-isolated full-wave rectifier power supplies. Refer to EN-206,
Guidelines For Powering Devices From A Common Transformer, F-26363 for detailed
information.

Caution:

® Avoid electrical noise interference. Do not install near large contactors, electrical
machinery, or welding equipment.

* Manual override to be used only when power is not applied to unit.

®* When operating manual override (observe position indicator), back off 5° from full
extended mechanical stop to ensure proper release.

® Use with fluid temperatures above 100°C requires insulation on the pipe and control
valve.

Federal Communications Commission (FCC)

Note: This equipment has been tested and found to comply with the limits for a Class B

digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide

reasonable protection against harmful interference in residential installations. This

equipment generates, uses, and can radiate radio frequency energy and may cause
F-27169-5 7

AProvide overload protection and disconnect as @A field-supplied 500 ohm resistor (AM-708) is

required. required for this application.
Actuators may be wired (120V mA does not have red AOn MS51-7103-X60 (4-20 mAdc) models a 500
wire and 230V mA does not have red or black wires) ohm resister is incorporated in the product. Do
in parallel. All actuator black wires are connected to not use an external resistor.

the transformer common and all red wires are
connected to the hot lead. Power consumption must System 8000 controller requiring 20 Vdc

be observed. power; tape off red +20 VVdc power supply
AThe Common connection from the actuator must be leads on all but one actuator.

connected to the Hot connection of the controller. The : .
actuator Hot must be connected to the controller A %Z?:Z?en usé)ergeinm:pdp?ilcs;aﬁic())?]t:m%m; ;ﬁ ngges

Common. :
wires actually used are shown.

If using multiple MS51-7103-040's with TAC

If the controller uses a full-wave power supply and
does not provide isolated outputs, a separate
transformer is required.

Figure-8 Wire Diagram Notes Guide
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Location

Mounting

harmful interference if not installed and used in accordance with the instructions. Even
when instructions are followed, there is no guarantee that interference will not occur in a
particular setting—Which can be determined by turning the equipment off and on—the user
is encouraged to try to correct the interference by one or more of the following measures:

* Reorient or relocate the receiving antenna.
® Increase the separation between the equipment and receiver.

® Connect the equipment to an outlet on a circuit different from that to which the receiver
is connected.

® Consult the dealer or an experienced radio/television technician for help.

Canadian Department of Communications (DOC)

Note: This Class B digital apparatus meets all requirements of the Canadian Interference-
Causing Equipment Regulations.

Cet appareil numerique de la classe B respecte toutes les exigences du Reglement sur le
material broilleur du Canada.

European Standard EN 55022

Warning: This is a Class B digital (European Classification) product. In a domestic
environment this product may cause radio interference in which case the user may be
required to take adequate measures.

Caution: Avoid locations where excessive moisture, corrosive fumes, vibration, or
explosive vapors are present.

® Mount the linear actuator directly on the valve in locations that clear the maximum
dimensions of the actuator case (see Figure-12).

® Ensure that the valve body is installed correctly. The arrow must point in the direction
of flow. With three-way valves observe stem position (stem up or stem down) for proper
flow characteristics. See Table 3.

® ltis preferable that the actuator is mounted above the valve body. This will minimize the
risk of damage to the actuator in the event of condensation or a valve leak. Refer to
Figure-10.
Changing Control Function (proportional units only)

These actuators are equipped with a jumper to control the function of the signal as received.
See Figure-9. Factory setting is for direct acting. Remove cover to change jumper setting.

F-27169-5
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Direct Acting
(pins connected)

Actuator extends
with increased signal.

Reverse Acting
(pins_open)

L
Actuator retracts
with increased signal.

Figure-9 RA/DA Jumper Setting for Proportional Models

Actuator

Rack

Mounting Bracket

Stem Extension

Valve Body* —

Hex Mounting Nut* —— —o___

Manual Override

Y Connecting Pin

S

Jam Nut

T Stem*

*Not included with actuator.

Figure-10 Mx51-710x Series Actuator Exploded View

Crank

Installation: Mx51-710x Series Actuator to 1/2" to 2" VB-7xxx Series Valve
Bodies, 2-Way Stem-Up Closed and 3-Way Mixing or Diverting Applications

A. Preload the valve to insure proper close-off according to the numbered steps in
Figure-10 and the text below. (Remove power before proceeding.)

1. Locate the steel jam nut that came packaged with the actuator. (Do not re-use the brass
jam nut present on an existing valve.)

2. Screw the nut onto the valve stem all the way as far as it will go (you may need to use
a TOOL-20-1 or a 5/16” open-end wrench). At least 1/2” of the valve stem should

extend above the nut.

3. Thread the stem extension onto the valve stem, making contact with the jam nut.
Raise the valve stem to the full up position.
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Valve Mounting

10

4. Orient the actuator mounting bracket on the valve and tighten the hex mounting nut
securely against the bracket using TOOL-37.

5. Insert the crank provided in the actuator cover. Wind the crank two turns
counterclockwise. Press in the turn crank 1/8 turn counterclockwise to lock in position.

6. Rotate the stem extension until the through holes in the stem extension and rack line
up. Insert connecting pin to secure stem extension and tighten jam nut against stem
extension using TOOL-20-1 or a 5/16” open end wrench.

B. Apply power to the actuator and check the system operation for heating or cooling output
in response to the control signal.

Installation: Mx51-710x Series Actuator to 1/2" to 2" VB-7xxx Series Valve
Bodies, 2-Way Stem-Up Open

A. Preload the valve to insure proper close-off according to the numbered steps to 10 and
the text below. (Remove power before proceeding.)

1. Locate the steel jam nut that came packaged with the actuator. (Do not re-use the brass
jam nut present on an existing valve.)

2. Screw the nut onto the valve stem all the way as far as it will go (you may need to use
a TOOL-20-1 or a 5/16” open-end wrench). At least 1/2” of the valve stem should
extend above the nut.

3. Thread the stem extension onto the valve stem, making contact with the jam nut. Push
the valve stem to the full down position.

4. Orient the actuator mounting bracket on the valve and tighten the hex mounting nut
securely against the bracket using TOOL-37.

5. Insert the crank provided in the actuator cover. Wind the crank counterclockwise until
the actuator fully extends, then unwind 2 turns and press in and turn crank 1/8 turn
counterclockwise to lock in position.

6. Rotate the stem extension until the through holes in the stem extension and rack
lineup. Insert connecting pin to secure stem extension and tighten jam nut against
stem extension using TOOL-20-1 or a 5/16” open end wrench.

B. Apply power to the actuator and check the system operation for heating or cooling output
in response to the control signal.

The valve should be mounted in a weather-protected area, in a location that is within the
ambient temperature limits of the actuator. The installation of the actuator assembly should
provide clearance on all sides to allow for any maintenance that may be needed (see
Figure-10 and Figure-11).

1. Following general piping practices is recommended.

2. Apply pipe sealant sparingly to all but the last two threads of a properly threaded,
reamed, and cleaned pipe. Make sure the pipe chips, scale, etc. do not get into the pipe
since this material may lodge in the valve seat and prevent proper closing and opening
of the valve. The valve must be piped with an inlet and an outlet.

3. Start the joint hand-threading the pipe into the valve. If the thread alignment feels
normal, continue to turn the pipe by hand as far as it will go.

4. Use a pipe wrench to fully tighten the pipe to the valve.

Caution: Do not over-tighten the pipe, which may cause stripped threads. Avoid twisting
or crushing the valve while tightening the pipe.

5. Insulate only the valve body and associated piping, not the actuator.

6. In chilled or cold water systems where the environment is humid, use a drip pan under
the valve to catch condensate.

Caution: The TAC DuraDrive linear actuator is designed to effectively support its own
weight. No load or weight should be resting on the actuator, long term damage may occur
to the actuator, mounting connection or the valve.

* Do not insulate the actuator/linkage. Doing so will result in excess heat buildup within
the actuator.

F-27169-5


António
Text box


® For non-steam application the globe valve assembly must be mounted so that the
actuator is at least 5° above the horizontal (Figure-11) to ensure that any condensate
that forms will not travel into the mounting bracket or actuator.

® On steam applications, the globe valve assembly must be mounted approximately 45°
from horizontal.

® Temperature Restrictions: For maximum ambient 140 °F (60 °C) the maximum
allowable fluid temperature should not exceed valve rating. See F-27252 Selection
Guide for specific ratings.

1-3/4 (45)
Minimum
Clearance

Figure-12 Acceptable Mounting Orientation for Steam Applications
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o
o

180°

Figure-13 Unacceptable Mounting Orientation

MANUAL OVERRIDE OPERATION

Wiring Requirements

CHECKOUT

12

When necessary, the actuator’s output shaft can be repositioned using the manual override
mechanism as follows:

1. Disconnect power from the actuator. The actuator will fully retract.

2. Without pushing down on the crank, crank the manual override counterclockwise until
the actuator extends to the desired position. Push in until the mechanism locks in
position. (The manual override lock will release the next time power is applied.)

3. If you desire to reposition the actuator manually from a locked position, turn the crank
1/8 turn counterclockwise and pull out to release. Adjust position as desired.

Caution:
® Only use manual override when the actuator drive motor is not powered.

* Engaging the manual override when the actuator is powered may cause damage to the
gears.

® Using power tools to adjust the override will cause damage to the gears.

Control Leads

See Table-2 for power wiring data. Refer to Figure-1 through Figure-7 for typical wiring.

Table-2 Power Wiring

Actuator Maximum Wire Run in ft. (m)
Part Number

Voltage 12 AWG | 14 AWG | 16 AWG | 18 AWG | 20 AWG | 22 AWG
1678 1055 664 417 263 208
MAS1-7103 512) | @22) | @02) | (127) | (80) | (63)
24 Vac 1289 810 510 321 202 160
20-30 Vdo MF51-7103 (393) | (47) | (155) | (@8) | (61) | (49
1140 717 451 284 178 141
MS51-7103 348) | (219) | (137) | ®6) | (54) | (43)

After the entire system has been installed and the actuator has been powered up, the
following check can be made for proper system operation. Check for correct operation of the
valve while actuator is being stroked.

1. Apply power to the actuator. Actuator and valve should be driven to their powered position

F-27169-5
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as determined by the control signal. Refer to Table-3 for valve flow.

2. Break power to the actuator. Actuator and valve should return to the spring return
position (retracted position).

Table-3 Assembly Configuration Chart

i Normal Position . a
Valve Body Valve Body Action Action
Valve Stem Flow
VB-721x
VB-921xP Two-Way Stem Up Open Up Open A to AB flow decreases as actuator extends
VB-722x .
VB-922xb Two-Way Stem Up Closed Up Closed A to AB flow increases as actuator extends
VB-731x . A to AB flow increases as actuator extends
VB-931xP Three-Way Mixing Up BloAB B to AB flow decreases as actuator extends
VB-732x R B to A flow increases as actuator extends
VB-932xP Three-Way Diverting Up BloAB B to AB flow decreases as actuator extends

2 Proportional models shipped with RA/DA jumper set for DA (actuator extends with increasing signal).

b Discontinued 1/2” to 1-1/4” VB-9xxx.

Note: Check that the transformer(s) are sized properly.

® |f a common transformer is used with multiple actuators, make sure that polarity is
observed on the secondary. This means connecting all black wires to one leg of the
transformer and all red wires to the other leg of the transformer.

* If multiple transformers are used with one control signal, make sure all black wires are
tied together and tied to control signal negative (-).

® |f the controller uses a full-wave power supply and does not provide isolated outputs, a
separate transformer is required.

THEORY OF OPERATION

MAINTENANCE

FIELD REPAIR

F-27169-5

The MA, MF and MS series actuators are directly mounted onto the valve without the use of
a separate linkage. They are equipped with true mechanical spring return operation for
reliable, positive close-off on valves. When power is applied, the actuator moves to its
powered position, at the same time tensing the spring return safety mechanism. When the
power is removed, the spring returns the actuator to its normal position (retracted position).
The spring return system provides consistent close-off force to the valve.

MA series two-position actuators use a DC motor controlled by on board electronics. When
the actuator encounters a stall or end of travel position, the motor current is automatically
reduced, preventing damage to the actuator or motor.

MF or MS series floating or proportional actuators use a DC motor which is controlled by a
microprocessor. The microprocessor supplies the intelligence to provide a constant speed
and to know the actuator’s exact position. The microprocessor monitors and controls the DC
motor’s rotation and provides a digital rotation sensing function to prevent damage to the
actuator in a stall condition.

All actuators may be stalled anywhere in their normal rotation without the need of a
mechanical end switch.

Regular maintenance of the total system is recommended to assure sustained optimum
performance. The Linear series actuators are maintenance free.

None. Replace with a functional actuator.

13
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DIMENSIONAL DATA

A
1-3/4 (45)
Minimum Clearance
A '
O (I 1
o) (o]
N,
~
F @ |
=
6-5/16 @/
(160)
6-5/16 o |
(160) 5 I\, .
ol
[}
L 5-5/64 N
“ (129) ”
v v L
6-49/64 N

A

(172)

Dimensions shown
are in inches (mm).

3-172
(89)

Figure-14 Mx51-710x Spring Return Valve Actuator Dimensions
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SOLINDERG Unipessoal, Lda

Largo Machado de Assis, Lote 2 - B

1700-116 Lisboa - PORTUGAL

Tel: +351 218 482 503 - Fax +351 218 403 681

info@solinderg.com - www.solinderg.com












