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ABSTRACT

The Dish Stirling Solar Receiver (DSSR) Program
has become a means by which a technology demon-
stration of a Dish Stirling solar thermal elec-
tric system can be accomplished earlier and at
a much lower cost than previous planning had in-
dicated. This achievement was brought about by
employing unique technical solutions that allowed
already existing hardware, with minimum modifica-
tions, to be integrated into a total system with
a minimum of development.

The DSSR operates with a modified United Stirling
P-40 engine/alternator and the JPL Test Bed Con-
centrator as a completely integrated solar thermal
electric system, having a design output of 25 KkWe.
The system is augmented by fossil fuel combustion
which ensures a continuous electrical output under

all environmental conditions.

The projected technology demonstration can pave
the way for early commercialization of distributed
Dish Stirling solar electric systems. Technical
and economic studies by government and industry in
the United States and abroad identify the Dish
Stirling solar electric system as the most appro-
priate, efficient and economical method for con-
version of solar energy to electricity in appli-
cations when the electrical demand 1s 10 MWe and
less. The decision of DOE and JPL to sponsor this
significant technology demonstration can therefore
be expected to pay a very high dividend.
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FOREWORD

This report describes the design and development effort of a
fossil fuel combustion augmented Dish Stirling Solar Receiver
(DSSR) which has been specifically designed to operate with a
modified United Stirling P-40 engine/ alternator and the JP!l
Test Bed Concentrator as a completely integrated solar thermal
electric system. This system has a design output of 25 %We at
an overall conversion efficiency (sunlight to electric output)
of approximately 30 percent. The DSSR and P-40 engine/alterna-
tor as it will appear when mounted on the Test Bed Concentrator
is illustrated in the frontispiece.

The principal feature of the DSSR is its ability to convert con-
centrated sunlight from a parabolic dish to heat, and to supply
this heat directly, efficiently and uniformly to the Stirling
engine hot end without the use of such intermediate heat trans-
fer devices as heat pipes or thermal storage.

The fossil fuel combustion augmentation, which uses natural gas
as fuel (but could be designed to use a variety of gaseous and
liquid fuels) provides the capability to supplement the heat
available from the sun with heat from another source on cloudy
days or at night, so that the system can provide a continuous,
reliable and predictable electrical output at all times. How-
ever, the available solar energy is always used first and then
augmented with combustion heat, as necessary.

The capability of the system to provide a continuous electric
output is considered essential in utility applications. This
sytem can therefore provide an early demonstration to such
potential users that solar thermal electric systems are practi-
cal and can meet the needs of a utility.

While an economic analysis to project the cost of electricity
has not been a requirement of this contract, such analyses have
been performed by Solar Energy Research Institute (SERI) and by
others. Studies by the Solar Thermal Division of EXXON Enter-
prises showed that a hybrid Dish Stirling system can economi-
cally outperform a diesel generator set of comparable size.
Studies by Messerschmitt-Bolkow-Blohm in West Germany show that
the Dish Stirling system will economically outperform any other
solar technology in the range of 10 to 100 kWe output.

At the outset of the DSSR program, the widely held belief, both
in government and industry, was that the Dish Stirling techno-
logy, while promising, was an advanced technology, requiring

many years of development and extensive funding before an actual
demonstraticn of its potential high performance could be accom-
plished. Subsequent studies showed that the United Stirling P-40
engine, which has been subject to extensive development and
testing by United Stirling both in-house and as part of the
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FOREWORD (continued)

Automotive Stirling program sponsored by DOE, could be modified
and used for an early demonstration of a full-up Dish Stirling
solar thermal electric system. The necessary program and hard-
ware elements to accomplish this full-up Dish Stirling system |
demonstration were subsequently funded and initiated by DOE
through JPL and the system operational tests are now scheduled

to begin during the early summer of 1981, ahead of or concurrent
with similar tests using Rankine and Brayton systems. It will
thus be possible to compare the merits of the Dish Stirling

system with the Rankine and Brayton systems much earlie- than
previously believed possible to aid in the planning for early
commercialization of the most promising and appropriate
technology.

There have been no reportable items of new technology identified
for this program. However, it is well to keep in mind that all
basic elements of the system (i.e., the Test Bed Concentrator,
the Dish Stirling Solar Receiver, the modified P-40 engine/
alternator, and all associated controls) are designed to demon-
strate the technology and are not designed for commercial mass
production. The system will provide badly needed performance
data and operational data, but is only partially useful in deter-
mining a future mass production cost of such a system. The tech-
nical approach and solutions for design of such a future system
are inherent in this technology demonstration system hardware.

As components are selected and the market requirements are 1iden-
tified, such future design activities will lead to simplification
and specific design configuration to facilitate the mass produc-
tion and assembly processes.

While the overall conversion efficiency of the present system is
impressive, it is limited by the operating temperature capability
of the metallic materials used. Conversion efficiencies as high
as 40 percent (sunlight to electric output) are feasible in the
future with the use of ceramic materials in the critical hot
parts of the receiver, thus allowing the operating temperature to
be increased. A study to determine the feasibility of a ceramic
direct heated and fossil fuel combustion augmented Dish Stirling
receiver has been performed and documented in Fairchild Report
No. SOL-R034, dated 22 February 1980, The conclusion of this
study was that such a receiver is feasible. Funding limitations
have precluded initiating development of such a receiver at this
time; however, it is recommended that such a program be initiated
as sScon as resources permit.

E-117 8/71




FAIRCHILD Fage fo.

RTMATOB DIVISION
Y000 ROSECRANS AVENUE

MANNATTAN

CAUP., 90206 ER 29917-3

1‘0

PROGRAM OVERVIEW

The program has been conducted in three basic phases in
accordance with well established practices:

a. Preliminary Design
b. Detailed Design
c. Hardware Fabrication and Test

Formal Preliminary and Detailed Design Reviews were con-
ducted by JPL at the conclusion of each of the first two
phases to review the validity of the conclusions and re-
sults of each activity. Representatives of the JPL Engi-
neering and Quality Assurance Departments observed signi-
ficant fabrication and final assembly steps, as well as
the acceptance tests prior to delivery.

Because of the evolving nature of the program, certain
program elements, such as the P-40 design modification
and combustor development testing, and final control
system design, were separated from “he main program.
These elements were conducted separately by Fairchild and
JPL in some cases, and jointly in some cases, as deter-
mined necessary for most efficient utilization of finan-
cial resources, facilities and manpower. The net result
of this programming has been reduced program cost at the
expense of some schedule slippage (three to four months)
of the final system demonstration test, which will be
performed at the JPL Point Focus Test Site (PFTS), Ed-
wards Air Force Base near Lancaster, California. The
greatest impact resulted from the delay in approval,
issuing and completion of the United Stirling subcontract
for the jetail design of the P-40 engine modification
which, when completed, necessitated extensive design
changes in the receiver base plate, outer housing and
fuel system to accommodate the engine mounting and lubri-
cation system. This in turn delayed fabrication and de-
livery of the receiver.

The main program elements, as well as the separately
conducted activities, are illustrated graphically in
Figure 1l-1.

£-117 8/71
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1.0 PROGRAM OVERVIEW (continued) ‘
The following subcontractors participated in this ’
program: !
) Georgia Institute of Technology (GIT)
Optical, thermnal and heat transfer analysis anc
design.
) Institute of Gas Technology (IGT)
Combustion analysis and design.
) Solar Turbines Ircernational (STI)
Receiver materials research and fabrication.
® United Stirling, Sweden (USS)
P-40 engine integration and modification.
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2.0
-2.1

3

DESIGN FEATURES

Technical Baseline Definition

During the Preliminary Design Phase, alternative designs
for Stirling engines and parabolic concentrators were
evaluated to assess the impact on the receiver design.
The alternatives considered were modified versions of the
I-98 and P-40 Stirling engines and the Acurex lO-meter
Advanced Concentrator, the General Electric l2-meter Low
Cost Concentrator and the JPL ll-meter Test Bed Concen-
trator. In addition, the feasibility of incorporating
fossil fuel combustion augmentation to achieve hybrid
operation was analyzed and evaluated.

The conclusion reached was that the very high operating
pressure required by the I-98 engine to achieve the out-
put (25 kWe) associated with the smallest of the three
candidate concentrators, the 1l0-meter Advanced Concentra-
tor, would result in unacceptable short creep life of the
heater tubes. Also the required heat transfer area of
the receiver in the solar mode, as well as in the combus-
tion mode, could not be attained with an acceptable de-
gree of certainty.

On the other hand, the P-40 engine and the l0-meter Ad-
vanced Concentrator were found to be ideally matched and
the relatively large heat transfer surface of the P-40
heater head, with some wodification, cculd accommodate
the required heat transfer in both the combustion mode
and the solar mode.

Although the ll-meter Test Bed Concentrator and the 12~
meter Low Cost Concentrator were too large, it was deter-
mined that some facets of the Test Bed Concentrator could
be covered or removed, thus reducing the effective size
of the concentrator to a suitable size. The l2-meter Low
Cost Concentrator also has a short focal length and a
relatively large slope error, which results in a wide
flux pattern inside the receiver cavity; this is unsuit-
able for a direct-heated Stirling engine and, in addi-
tion, reqguires a large sperture, resulting in low thermal
efficiency of the receiver.

The conclusion of the Preliminary Design activity was to
proceed with a full-up dish Stirling solar thermal elec-
tric system, using a modified P-40 engine with a direct-
driven induction alternator and the JPL Test Bed Concen-
trator with masked or removed facets to provide a suit-
ably sized and configured concentrator. This configura-
tion provided a narrow flux pattern inside the receiver
cavity, suitable for a direct-heated Stirling engine, and
a small diameter aperture, required for high thermal re-
ceiver efficiency.

- ev= eo/7
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2.1

Technical Baseline Definition (continued) _

The fossil fuel combustion augmentation feature was also
incorporated in the baseline design. While the l0-meter
Advanced Concentrator was retained in the design specifi-
cation as the baseline for the receiver design, the Test
Bed Concentrator will be used for the demonstration test, .
since the l0-meter Advanced Concentrator will not be
available at that time. The Test Bed Concentrator can,
when suitably masked, closely simulate the performance
projected for the l0-meter Advanced Concentrator, as
illustrated in Figure 2-1.

The resulting baseline design specification was defined
as shown in Table 2-I.

Table 2-I. Baseline Design -
Dish Stirling Solar Receiver

Concentrator diameter, active 10m f
(Advanced Concentrator Type)

Focal plane distance/concentrator 0.6
diameter (F/D)

Peak insolation (1 kW/mz) 76.5 kW
Concentrator efficiency (clean) 0.83
Total concentrator error 3 mr

({slope plus pointing)

Fossil fuel combustor design 70.0 kWt
(peak input to helium)

Combustor turndown ratio 10:1

Allowable focal point mass:

Design 1,350 kg

Test Bed Concentrator 1,500 1b
Peak engine pressure, helium (P-40) 2,500-3,000 psi
Working fluid temperature (helium) 1200°-1500°F

E-117 8/71
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2.1

2.2

Technical Baseline Definition (continued)_

In addition, certain important design constraints were
imposed on the receiver design by the P-40 engine.

° The total flow area of all heater tubes must be the
same as the area of the standard P-40 heater head.

° The L/D (L = tube length, D = inside tube diameter)
must be as close to 100:1 as possible.

o The orientation and location of cylinders and re-
generators (including their offset in the horizontal
plane, as shown in Figure 2-2) must remain
unchanged.

Receiver Design

The basic design of the receiver and the analytical sub-
stantiation of its design and performance has been exten-
sively documented in Fairchild Reports SOL-R025 and SOL-
R040, dated Septenmber 20, 1979 and February 22, 1980,
respectively. The 3jeneral arrangement of the receiver is
shown in Figure 2-3.

The receiver is divided into two sections: an upper sec-
tion which contains the optical receiver cavity, covered
by a conical ceramic aperture plate, and a lower section
which contains the combustion system. The two cavities
are separated by a conical receiver body made of copper
encapsulated in Inconel 617 for oxidation protection and
structural rigidity at elevated temperatures. Forty-
eight equally spaced Inconel 617 engine heater tubes are
embedded in the copper in such a manner that a near-
uniform temperature is maintained around and along the
heater tubes, despite the nonuniform solar flux impinging
on the surface of the cone in the optical cavity. The
embedded tubes are of sufficient length to transfer all
thermal energy from the concentrator to the engine work-
ing fluid. Figures 2-4 and 2-5 show the excellent tem-
perature distribution on the surface of the receiver cone
and within the cavity at ful: solar £flux with the engine
working fluid at 1200°F and 1500°F, respectively. The
receiver thermal efficiency has been calculated tc be
87.5% and 82.5% at working fluid temperatures of 1200°F
and 1500°F, respectively.

The engine heater tubes, which extend from the botttom
surface of the receiver cone to the engine regenerators,
are designed with Inconel-clad copper sleeves to provide
the necessary heat transfer area in the combustion mode
while uniform heater tube surface temperatures are main-
tained, which is essential for engine performance.

E-117 8/71
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Figure 2-2.

P-40 Cylinder and Regenerator Arrangement
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2.2 Receiver Design (continued)

In the hybrid mode, the heater tube embedded in the re-
ceiver cone is primarily heated by the solar flux and,
to a lesser degree, by comhustion gases sweeping under
the cone. The heater tubes extending from the undersige /
of the receiver cone are heated entirely by combustion
gases. Thermocouples attached to these tubes sense the
engine working gas temperature indirectly and provide
signal inputs to the combustion system to increase oOr
decrease the firing rate, as required to maintain a given
heater tube temperature. In this way, full utilization
of all available solar heat is assured and combustion
heat is only supplieu &S necessary to provide constant
heat input to the engine. This arrangement also allows
the receiver to be thermally stabilized with the engine
running prior to focusing on the sun and after detrack~
ing, which will minimi~e thermal stresses and thermal
shock, and benefit the receiver life.

The combustion chamber is designed with eight venturi-
type mixing nozzles (shown in Figure 2-6) firing tangen-
tially into the annular combustion chamber, as shown in
Figure 2-7. The nozzles are arranged so that a high
velocity rotating flow field is maintained in the combus-
tion chamber, providing sufficient residence time to com-
plete combustion while at the same time providing uniform
combustion gas temperatures upstream of the heater tubes
exposed to the combustion chamber. Ignition and flame
safety is provided by a Fenwal spark igniter and flame
sensing subsystem. The mixing venturies and fuel nozzles
are sized to provide turndown capability in excess of 10
to 1. (Turndowns in excess of 20 to 1 have been demcn-
strated in the combustion test rig.)

AN S

FUEL—>—§.= - - -

N\

Figure 2-6. Venturi Mixer Configuration

AIR

E-117 8/71




3 [

W_Nnm \_h—a“N\\\\\ T m. _

Mwm AR \ LA ' “

Qg %\\ﬁ%@ /]
T /] s%m-




B -

Page No. 14
FAIRCHILD
1800 ROSECRANS AVENUE
MANNHATTAN BEACH, CALIF. 90266 ER 79917-3

!
;

Receiver Design (con .nued)

A combustion air preheater of annular configuration
(shown in Figure 2-8) is located above the combustion
chamber around the outer edge of the receiver cone and
is designed to preheat the combustion air up to a temper-'
ature of 1400°F. The cold combustion air (from the ex-
ternal electric-motor-driven constant speed blower) is
introduced at the bottom of the receiver housing and
flows in an annulus between the inside of the receiver
housing and the preheater and combustion chamber to the
top of the preheater. This flow pattern assures cooling
of the outer receiver housing by the air in a way that
the structural integrity of the receiver housing and the
surrounding focal mount is maintained, while heat loss
from the receiver is minimized. Particular care has been
taken in the design to incorporate flexible Fiberfrax
seals at critical locations to minimize thermal stresses
and facilitate thermal expansion and ccatraction.

Two exhaust pipes in the front of the receiver, extending
from an exhaust manifold behind the conical aperture,
direct the exhaust away from the receiver mount and bipod
in areas that will not be traversed by the "fireball"
during focusing and defocusing of the concentrator. The
orientation of the exhaust pipes relative to the bipod
struts is shown in Figure 2-9.

The external configuration of the receiver is shown in
Figure 2-10, which also shows the arrangement of the com-
bustion air blower, fuel and air controls. The combus-
tion air blower, a Siemens unit of the side channel type,
as illustrated in Figure 2-11, is driven by a 1l.15-hp
single-phase, 50/60-Hz, 115-volt electric motor. This
type of blower was selected for its high head and low
flow characteristics. A commercial air filter (with re-
placeable filter cartridge) and silencer are instailed
on the blower intake. The air and fuel control valves
are of the Honeywell electrically operated industrial
type, which have been modified at Fairchild to provide
the desired control capability and characteristics.

The air control valve control capability is assisted by
a spring-loaded butterfly plate inside the blower mani-
fold, as shown in Figure 2-12.

A complete list of all detail and assembly drawings 1is
included in Appendix A. Manufacturers' product data
sheets and operating instructions for the pertinent com-
mercial components are included in Appendix B.

£-117 8/71
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Figure 2-11. Combustion Air Blower
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2.3 P-40 Engine Modification

The modification to the P-40 engine has been thoroughly
documented by United Stirling in a separately prepared
report and set of drawings provided at the Design Review

r in July 1980. The Executive Summary of this report,
which includes drawings of the general arrangement and
projected performance data, is reproduced on the follow-
ing pages.
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2
0. EXECUTIVE SUMMARY }
‘
0.1 Introduction f
This report summarizes work executed on behalv of the US
Department of Energy Solar Thermal Branch Distributed Receiver
Program. Its purpose was to investigate changes to the existing
P-40 Stirling engine required to match and operate this engine with
a solar insolation receiver mounted at the focus of a parabolic
collector. While the collector is tracking the sun, the engine
assumes an inclination varylig between 90° and 180° relative to its
nomal upright position. This requires extensive changes to the
lubrication system of the engine and to some extent also to the
engine cooling svstem.
0.2 Lubrication

The changes of the lubrication svstem involve replacing the
internal oil pump by an external pump and the existing oil sump by
a separate oil tank. The engine and the tank are connected by nine
drainage lines. Two of these, which carry a major part of the oil
flow, are routed to a separate scavenge pump, which assures that
no oil accurulates inside the engine and interferes with the
movements of the cross heads. The remaining lines, one of which
drains the working gas compressor, work by gravity forces only.

As these lines carry a much smaller flow, there is ample capacity.
The main oil pump and the scavenge pump are stacked on the front
of the engine and driven by an extension of one of the two crank-
shafts.

Figure 0:1, which is a free hand sketch of the drive unit with
its external connections to the tank, gives a general idea of the
arrangement. The large loop in the suction line from the tank to
the main pump is intented to assure oil flow to the bearings
immediately after cranking when the engine has started.

E-117 8/71
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A further purpose of the work was to show how the engine may be
interfaced with a GE alternator type No 193B4014 AD, a hybrid
receiver, which was designed by Fairchild Stratos Division and is
currently being manufactured, and a Test Bed Concentrator, which
already exists at Jet Propulsion Laboratory's Test Facility on
Edwards Air Force Base near Lancaster, California.

Mechanical Interfaces

Engine and alternator are interfaced using a specially designed
intercasing, containing a Lavrub coupling. This coupling is capable
of absorbing minor misalignment of all kinds and damps torsional
vibrations.

The engine and alternator are supported in a main frame by six
flexible mounts. Four of thesc are connected to the engine by

individual brackets. The two legs on each side of the alternator are

icined with a beam and the remaining flexible mounts are centrally
located on these beams. The flexible element in the mount consists
of two concentric cvlinders with the annular space between filled
with rubber.

The receiver is supported entirely by the engine and replaces

the standard combustion svstem and heater of the P-40 engine.
Standard P-40 cvlinder and regenerator tops are brazed to the
receiver cone, and the whole assembly bolted to the cylinder block
in the normal wav. The bolt holes, bv which the standard external
heat system is fastened to the engine, are now used to keep the
receiver casing and the natural gas combustion system in position.
Some of the receiver auxiliaries are mounted on one of the engine
brackets inside the flexible mounts to prevent relative motions
between receiver and auxiliaries.

The main frame, finally, is bolted to the Test Bed Concentrator
mounting ring at four locations. This main frame is rigid enough

to distribute the load uniformly inside the mounting ring and prevent

]
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distortion of the ring itself. Figures 0:2 and 0:3 pictures the
layout of the complete system.

0.4 Control Interfaces

The interfacing of the engine electronic control unit with the
system electronic control unit has been treated in detail.

The power output of the engine is controlled by varying the

internal gas pressure of the engine. In this application the power
output is held constant by manually setting the gas pressure at

a fixed level and keeping the temperature of the receiver constant.
This is done by a separate temperature control system which controls
the firing rate of the natural gas combustion system so that the
total amount of heat absorbed from solar insolation and hot
combustion products remains constant. This temperature control
system is part of the receiver package.

The most complicated part of the control is the start-up sequence.

In a simplified wav the engine related part of the sequence may

be described as follows. Note that the engine is always started in the
combustion onlv mode, i.e. with the concentrator not tracking the

sun.

- Prepare engine for start with working gas pressure at low level
(4.5 MPa) and cooling water pump in operation.

- Fire combustion svstem at 50% of full load.

- Simultancously with firing the combustion system start cranking
the engine by connecting alternator to grid. To prevent excessive
bearing lcads the time to speed the engine up to 1800 rpm is
limited to 3-5 seconds by use of starting resistors.

- When the receiver tube temperature has reached 700° C, which
should take about one minute, the engine is ready for full power
operation. The combustion control system is now switched to constant
temperature control and the engine working gas pressure raised
to a level determined by the preset power output.

£-117 8/71
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0.5

- The concentrator may now start tracking the sun. The start up
sequence is illustrated in figure 0:4.

Any stop sequence, both normal and emergency, is initiated, by
turning the concentrator away from the sun and shutting off fuel
supply. The normal stop routine continues as follows.

- Reduce working gas pressure to low level. When engine ceases to
produce power, disconnect engine from grid.

- After a predetermined soaking time (10 minutes) or when cooling

water temperature has dropped to a safe level, the cooling wvater
punp may be switched off.

The output power from the engine may be reduced almost instantaneously
by short-circuiting the engine, i.e. interconnecting the four normally
independent Stirling cycles in the engine. The same heat flux is drawn
from the receiver but more heat is now rejected to the cooling water.
This feature is used e.g. to protect the engine from overspeeding
should the grid suddenly be disconnected. As this maximum speed is

of the order of 5-6000 rpm the short-circuiting function is useful

to protect the alternator. The same function is capable of forcing
the engine to a complete stop within a few seconds after disconnection
from grid in an emergency.

The necessary control signals to and from the engine electronics

are sumnarized in figure 0:5. This figure also contains a recommended
set of engine related indication lamps and continuous displays for
the instrument panel.

Performance

As the Stirling cycle computer codes have been extensively
calibrated and validated against numerous laboratory tests with
several individual P-40 engines and because the gas passages in
the hybrid receiver are reasonably similar to the passages in the

E-117 8/71
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INPUT SIGNALS TO ENGINE

ELECTRONICS

Engine power
selector

Start command

Stop command

Tube temperature

Emergency/
helium dump

LOGIC OUTPUT FROM
ENGINE ELECTRONICS

ENGINE

ELECTRONICS

L

ENGINE

Water temperature

Engine available

Engine emergency
shut down

INSTRUMENT PANEL

Compressor short
circuiting

Max rpm

Rec. operation
Min pressure

Max pressure
Hydraulic compressor
Water temp

0il pressure
Stop command
Engine sequence
Engine available

Water temp

01l temp

Power selector

Max helium pressure
Press. before compr.
Press. after compr.
Tank pressure
Control valve pos.
Engine rpm

Fig 0:5 Engine Electronic Control Unit Input and Output Signals.
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standard P-40 heater it is possible to predict the performance
of the solar engine with reasonable accuracy. RBower and 2fficiency
curves are given in figure 0:6.

The nominal efficiency at 15 MPa working gas pressure anc ~1° ¢
heater tube outer wall temperature is 35% as expressed by tae
ratio of engine shaft power to heat 2bsorbed by the working gas.
Shaft power is 22.5 kW. This is 1.5 percent units (or about 4%)
and 2 kW lower respectivelv than consistently predicted for a P-40
with a standard heater. This small discrepancy is due to the fact
that the receiver had to be designed for an existing engine and an
existing concentrator and that the hvbrid mode requires the heater
tubes in the receiver to be capable of absorbing solar as well as
combustion gas heat.
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POWER, kW COOLANT EFFICIENCY, %
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)
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T
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Fig 0:6 Power and Efficiency versus Engine Speed for
Original P40 Heater and P40 with FSD Receiver.
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3.0 COMBUSTOR DEVELOPMENT TEST PROGRAM

During the Detailed Design Phase, a combustor development
test program was established to verify the combustor and
receiver heat transfer design. The results and conclu- ,
b sions of this test program are presented in this section '
! of the final report.

A detailed extensive report on this activity, which was
conducted jointly by Fairchild and JPL, with the assis-
tance of the Institute of Gas Technology in Chicago and
CMC in Malmo, Sweden, and which was remarkably success-
ful, will be published by JPL at a future date. Illus-
trations of the general arrangement of the test setup and
key components are presented in Figures 3-1 through 3-4.

The DSSR Combustor Test Program has verified the feasi-
bility of the combustor design for the prototype re-
ceiver. A summary of combustor perfc. mance is presented
in Tables 3-1 and 3-1I for preheated 10% excess combus-
tion air; Table 3-III1 shows combustor performance with

, ' nonpreheated combustion air.

Combustion is stable over the range of operating condi-
tions from 10% to 100% (of design maximum fuel and air
input) for an air/fuel (natural gas) ratio of 18.876 (10%
excess air). This stability also applies to operating
conditions where there is no combustion air preheat.
Measured combustion efficiencies are approximately 1 at
10% excess air and over the same range of operating con-
ditions. Thus, it appears that the DSSR combustor may
be operated at a constant air/fuel ratio over the com-
plete range of anticipated operating conditions without
adversely affecting combustion efficiency or stability.
Cold start ignition has also been successfully demon-
strated at 10% design maximum input.

I

Measured combustion gas (flame) temperatures are less
than the predicted temperature of 3600°F, which was cal-
' culated assuming 20% (flame) heat losses. Thus, combus-
tor heat losses are apparently greater than 20%, which i
may be caused by (a) convective heat transfer to the re-
fractory and thence to the surroundings or (b) losses
associated with system air leakages.
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3.1 Recommendations

. Estimated system air leakage rates are between 15 and 40%
. of total input for the combustor test rig. Final proto-
type design and assembly should provide for a substantial |
reduction in system leakage, thus ensuring correct fuel/
! air mixtures and optimization of combustion gas tempera-
tures. Also, flue gas analysis will be necessary in

order to maintain specified fuel/air mixtures in the pro-
totype unless these system leakages are eliminated.

The maximum pressure drop measured through the combustor
test rig was 7 inches water column.

, There is a potential problem with noise generated by the
combustor. In the original design configuration, the

i noise levels generated during combustor testing were ex-
tremely high. Noise levels were subsequently reduced to
an "acceptable" level by raising the heater plate 1/2
inch above the original design position. However, when

l the plate was again lowered 3/8 inch (from the highest

| position), the noise level increased to the previous un-
f acceptable levels. Thus, 1t is evident that the noise 1s
sensitive to the plate location and to the geometry and
fluid mechanics of the system. It is therefore recom-

’ mended that the receiver combustor system be tested in as
complete a configuration as practicable to ensure accep-
table operation (in terms of noise level) prior to ship-
ment to United Stirling.

Instrumentation necessary to monitor combustor operation
in the final prototype should include: combustion gas

; temperature (l); preheated combustion air temperature

| (1); tube wall temperatures (4); flue gas temperatures

' before and after the preheater (2); receiver cone temper-
atures (4); and flue gas analysis.

3.2 Heat Transfer Analysis

Maximum heat transfer to the water was approximately 80
kW, which corresponds to an overall heat transfer coeffi-
cient (to the tubes) of 35 Btu/ft -hr~-°F, as shown in

| : Table 3-1. For hot tube walls (1900°F), as will be the

; case in the P-40 engine, and for combustion gas tempera-
! : tures of 3000°F, the resulting heat transfer to the
working fluid would be approximately 47.5 kW maximum

(h = 43.1 Btu/ft2-hr-°F). If combustion gas temperatures
are subsequently increased to 3600°F, then heat transfer
to the P-40 work1ng fluid could be 1ncreased to approxi-
mately 74.7 kW maximum (h = 43.9¢ Btu/ft -hr=-°F), thus
meeting (or exceeding) design specifications. A more de-
tailed analysis of heat transfer characteristics follows
for tests with preheated air.

E-117 8/71
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3.2 Heat Transfer Analysis (continued)

Figure 3-5 presents overall heat transfer data for the
r combustor tube bank at four air preheat temperatures.
The Nusselt number is plotted versus the Reynolds number
referenced to the velocity in the minimum free area be-
* tween tubes. The single data point taken from Wara and
Jewad's(1l) data is for closely spaced tubes in a single
row with a blockage ratio d/s = 0,923; in comparison,
the blockage ratio for the DSSR tube bank is 0.928.
i These data show apparent enhanced heat transfer charac-
) teristics for the present heat exchanger tube bank when
compared to similar data for a perpendicular row ot
straight tubes.

!

Figures 3-7 and 3-8 represent average heat transfer co-

l efficients along the tube length, as determined by the
measurements shown in Figure 3-6. In general, the data
show variations in heat transfer coefficient along the
length of the tube with a peak near the middle of the

) tube. This variation tends to be more evident at lower
Reynolds numbers, while being less, if at all, evident at
the highest Reynolds numbers. That is, as the Reynolds
number increases, heat transfer becomes more uniform
along the tube length. Insofar as variations around the
circumference of the tube bank are concerned, slight var-
iations were observed. While there are not enough data
for a detailed analysis, it appears that such variations
are not operationally significant.

(1) ward, J. and Jewad, M. A., "Local and Average Heat Transfers
Associated with a Single Row of Closely-Spaced Tubes in Cross
Flow," Heat Transfer, 1978, Volume 4, National Research Council
of Canada, Toronto, pp. 273-278, 1978.
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X—WATER TEMPERATURE
o— TUBE SURFACE TEMPERATURE
(TYPICAL FOR 2 HEATER TUBES)

4

Figure 3-6.

DSSR Combustor, Heater Tube
Instrumentation
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Figure 3-7.
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DSSR Combustor: Heat Transfer Coefficients
Along the Tube Length (B8l0K Air Preheat)
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4.0 END ITEM ACCEPTANCE TEST

An end item acceptance test was successfully conducted in
accordance with the requirements of the contract; the
tests were observed by JPL technical and quality assur-
ance representatives. The data produced during the test,
a description of the test operations and a schematic
arrangement of the test setup and equipment are docu-
mented in Fairchild Test Report ER 79917-2, which is
attached as Appendix C to this report.

5.0 POTENTIAL PROBLEM AREAS
Potential technical problem areas are discussed in this
section in order to facilitate early planning for their

solution and, if possible, to preclude their occurrence.

5.1 Aperture Plate

Tests with other receivers at JPFL have resv!ted in aper-
ture fracture. The aperture plate on the DSSR is pre-
sently a single-piece slip-cast fused quartz cone. A
segmented aperture plate made of zirconium oxide has been
proposed by Corning; this alternate should be pursued.

A water-cooled metallic aperture plate is also a viable
alternative.

5.2 Refractory Combustion Chamber

Frequent handling of the rather heavy and somewhat bulky
combustion chamber will be required at the PFTS, as well
as at United Stirling. Accidental damage from handling
could cause several months delay in the remaining phases
of the program. £pare combustion chamber parts should be
considered.

5.3 Combustion Air Plenum

While conservatively designed, the possibility of air
maldistribution exists and could cause local overheating
of the preheater. Installation of thermocouples 1in the
exhaust manifold section above the preheater is recom-
mended for monitoring of the preheater to avoid overheat-
ing and possible damage.

£-117 8/71
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|

5.4 Receiver Body Quadrants _ l
!
|

N ] Installation of the receiver body quadrants must be care-
fully executed by skilled technicians to avoid binding of|
; . the cylinder and regenerator pilot sleeves in the engine !
“ ' block. Detailed installation and removal procedures and '
special tools, as necessary, should be developed and
verified prior to actual assembly operations.

|
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DRAWING LIST
|
Drawing No. Title é
79917001 Dish Stirling Solar Receiver, ;
Final Assembly (4 sheets)
79917011 Tube Assernbly, Heater
79917012 Cylinder, Stirling Engine
79917013 Regenerator, Stirling Engine
79917014 Quadrant Assembly
79917015 Mounting Plate, Receiver
79917018 Plug, Center
79917019 Refractory Assembly
79917020 Base, No:xzle
79917021 Nozzle, Ffuel
79917022 Seal, Fu2l Nozzle
79917024 Plate, Aperture
79917027 Band, Assembly, Refractory Clamping
79917030 Plug, Fuel Nozzle
79917032 Preheater Assembly
79917033 Manifold, Tube - Quadrant Assembly
79917034 Manifold, Center
79917035 Filler, Tube Slot, CQuter
" 79917036 Skin, Front
79917037 Skin, Bottom Rear
79917038 Skin, Top iear
79917039 Filler, Tube Slot, Inner
79917040 Strip, End
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j
DRAWING LIST {continued) |
|
‘ Drawing No. Title ;
79917041 Quadrant, Section
79917042 Strip, Outer
| 78917044 Heater Tube Set
: 79917045 Plug, Manifold
79917046 Assembly Instruction
? 79917047 Ring, Retainer
79917048 Plate, Bottom Combustion Manifold
‘ 79917049 Flange, Exhaust Manifolu
' 79917052 Ring, Gland
79917053 Inner Housing
79917054 Manifold Assembly, Exhaust
79917055 Ring, Transition
) 79917056 Tube, Support
79317057 Cap, Tube
79917058 Ring, Mounting
’ 79917059 Shell
799170660 Ring, Tube Support
; 79917061 Ring, Central
79917062 Outer Shell Assembly
79817063 Fixture, Mounting
79917064 Top, Plate
79917065 Leg Assembly
79917066 Bottom Plate
79917067 Bracket
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DRAWING LIST (continued)
Drawing No. Title
79917068 Exhaust Pipe Assembly
79917070 Air Plenum Test
79917071 Air Baffle
79917072 Compression Ring
79917073 Base Plate Assembly, Receiver
79917074 Base, Fuel Manifold
79917075 Tube, Manifold, Fuel
| 79917077 Block, Support, Combustion Chamber
, 79917078 Manifold Assembly, Air Blower
79917079 Manifold - Air Filter
79917080 Flange
79917081 Air Control Valve
' 79917082 Flange
| 79917083 Flange
| 793817084 Gasket, Bottom Plate
? 79917085 Clamp, Aperture Plate
79917086 Port, Pressure Tap, Receiver
i 79917087 Tube, Valve to Bottom Plate
79917088 Fitting, Tube - Bottom Plate
79917089 Bracket, Blower Mounting
79917090 Bracket, Fuel Valve
79917091 Standoff, Adjustable
79917092 Pin
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Drawing No.

79917093
79917094
79917095
79917096
79917097
79917098

79917099

DRAWING LIST (continued)

Title

Shaft ‘
Butterfly

Bushing

Gasket

Gasket

Gasket

Shield, Tube
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The VS51E Butterfly Valve is used to provide
variable control of natural, manufactured, or LP
gas; or air. It is driven by a firing rate motor
such as the M941, which may be mounted
directly on the valve or close to it. Since the
VS51E does not provide tight close off, it is not
suitable for use as a safety shutoff valve on a gas
burner.

Butterfly valves have high flow capacity and
relatively constant relationship between flow
volume and angle of valve opening. Therefore,
this assembly is especially adaptable to com-
mercial and industrial installations where large
amounts of gas must be closely controlled.

O Variety of valve sizes, drive motors, and link-
ages make the V51E adaptable to most modulat-
ing jobs.

O Rugged cast aluminum body provides dura-
bility and maintenance-free operation.

O Compatible with Modutrol motor and Q100A
or B Linkage, Actionator motor and Ql00C
Linkage, and Type 03 Air-O-Motor pneumatic
actuator and Q524A Linkage.

O The valve mechanism. is equipped with strain
release springs.

O The valve (with the appropriate linkage) is
suitable for electric or pneumatic operators.

D Valve may be used with manufacturer’s own
linkage and drive motor.
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MODEL: VSIE Butterfly Valve.

MEDIUM CONTROLLED: Gas or air.

FLOW CAPACITIES: See below. o
ml;: 1-1/2, 2, 21-1/2, 3, and 4 inches.
PATYERN: Straight-through.

BODY MATERIAL: Alumimum.

FINISH: Aluminum.

MAXDMUM INLET PRESSURE: 5 peig.
AMBIENT TEMPERATURE RANGE: 32 F to 140 F.
DIMENSIONS: 8Se¢e¢ Figure 2.

ACCESSORIES:

. 1.._8top scraws for.stop bracket (2 raquired), no,
80897BC.

2. Btop screw locking mts (2 required), no. 22355.

LIS | o -
AT BATED OM GAS OF 0.0 WO WO -
AT | O 5C PREISURE DROP ACROM VAL VE
»
‘ »
4
e, mim
3 /
| ]
O /
»
g 18 3
/ 3 NOES
" 4 / t’gur‘
. 1 wons
\-\ﬂlwﬁi
e W e W
OPENING ANGLE [u—

FIG. 1—FLOW CAPACITIES OF VB1E VALVES.

i e BB

FIG. 2-APPROXIMATE DIMENSIONS (IN INCHES) OF VE1E ASSEMBLY.

fcontnued on pege 3/

'~ ORDERING INFORMATION. "+

XD

NUMBER,OR ...

WEOIFY- - e e e
‘Y, VALVE MODEL.
b § Y SN . BRI ¥ A
4. BAG ASSEMBLIES FOR INSTALLING AND ADAPTING - -~
THE ELECTRIC MOTORS YO THE VB1E VALVE.
£ . ORCER MOTOR AND LINKAGE SEPARATELY. REFER
TO APPLICABLE SPECIFICATION SHEETR.

[ 2 VALVE 8128 (V- 24 4 RIREY. PRLE X RIS EYWELL ° = ©
! AL ﬁ""' ,/z,;.m 2. MON L §

Bt

WHEN ORDERING REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR COMPLETE ORDERING SPECIFICATION

ORDER FROM— ~~* ~ms . asma
1. YOUR USUAL SOURCE, DR . .
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T

1885 DOUGLAS DRIVE MORTH & . .

MINNEAPOLIS, MINNESOTA 55422 ™

(IN CANADA-HONEYWELL CONTROLS LIMITE"
740 ELLESMERE ROAD
SCARBOROUGH, ONTARIC

INTERNATIONAL SALES AND SERVICT
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WHEN ADJUSTING VALVES FOR HIGH FIRE.

FIG. 3—-PRESSURE DROP VERSUS CAPACITY FOR V51E. MAXIMUM OPENING ANGLES SHOWN ARE USED AS TRIAL SETTINGS

INSTALLATION

MOUNTING

Electric motorized valves of this type should not be
installed in poorly vent.lated pits or confined spaces
when theyare to control theflow of combustiblegases.
The valve body may be instalied in any position, pro-
vided the motor shaft 1s horizontal. Allow sufficient
tlearance for assembling the motor and linkage, pack-
1ng the valve, and general servicing. See Fig. 2 for
approximate instaliation dimensions.

PIPING

The valve body maybe piped either by screwing di-
rectly to the pipe or by using close nipples and com-

2. Mount motor on plate with four 1/4 in. screws,
lock washers, and nuts.

3. Remove motor crank armassembly from motor
and discard it.

CRans ARe
DRIVE Pin
CLAMP SCREW
LINE

MOUNTING P avt

ST0% BRACKE”

panion flanges. The pipes must be in exact alignment e B LI
to avoid distorting the valve body. Ream and clean BERma RLLEASS
pipes carefully, and apply pipedope to the male threads i
only. Leave the {irst two threads free of dope. s
LINKAGE Pin

INSTALLING ELECTRIC MOTOR AND QI100A LINKAGE i
ON VSIE (SEE FIG. 4): TR

Any special parts, nuts, or screws needed are fur- i
nished in bag assemblies. Install the motor and link-
ages as follows —

1. Mount plate on stop bracket wich three No. 10 FIG. 4-TYPICAL COMBINATION C \
screws and lock washers. MOTOR, AND Q100A LINK AUt mon.

ORIGINAT PAGE 1 Page u-210.
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4. Install the specirl crank-arm in pogition ghown,
With crank-arm tight againat ghoulder ~f ahaft, tighten
clamp screw securely.

5. One end of link measures 1-1/4 in. from end to
bend. Slip this end over drive pin. Place washar on
drive pin. Insert cotter pin in drive pin. Spread
cotter pin ends. B

¢. BlUp the other end of link into the forked end of
actusting arm and insert the linkage pin moving the
arw .as necessary. Insert cotter pin in linkage pin.
Spread cotter pin ends.

INSTALLING MODUTROL MOTOR AND Q1008
LINKAGE ON VSIE (SEE FIO. 5)

Special parts neededfor the basic assemblyare fur-
nished in bag assemblies. Special linkages for the
valve arm to operate dampers, auxiliary valves, or
other equipment can be provided by the burner manu-
facturer or installer. Install the motor and linkage
on the-valve as follows: . ———

1. Mount plate on stop bracket with three No. 10
screws and lock waghers.

3. Mount motor on plate with 1,4 in. screws, lock
washers, and nuts.

3. Make sure the motor is in the “closed” position
(the position assumed when red and white terminals
on motor are shorted together). Install motor crank
arm and tighten clamp screw securely.

4. Install valve actuating arm as shown in Fig. 5,
and adjust as desired.

LINKAGE

(.-1]

CRANR ARM
[Uad LE LTSN
W01

wOUN TiNG
PLAYE

STOP BRACKEY
’ e [
wi

vaLYR ACY-
Y VATING als
- v \ ‘ sTaMN
(IS 5

L 1)

LOWER BALL
My

»esh

FIQ. 5-TYPMICAL COMBINATION OF VSIE, MODUTROL
MOTOR, AND Q1008 LINKAGE ASSEMBLY.

- aiam o

INSTALLING ACTIONATOR MOTOR AND Q100C
LINKAGE ON V3IE (SEE MO )

1. Mount plate on stop bracket with three No. 10
screws and lock washers.

cem e - -

2. Mount motor on plate with ¢-1/4 in. hex head
screws and lock waghers.

3. Install the crank armn in the position shown.
With the crank-arm tight against the shoulder of the
shaft, tighten the clamp scraw securely.

4. One end of thelink measures 1-3/4 in. {rom the
endtothebend. Slipthisend of the link into the forked
end of the arm and insert the linkage pin, moving the
ATID as Recessary. Insert cotter pin in linkage pin.
Spread the cotter pin ends.

S. Insert the drive pin into the other endof the link
and place & washer on the drive pin. [nsert the drive
pin into the crank arm and secure the pin with a nut
and locking washer.

CLawP CREw

ORivE M
CRaNK ARw
LI

WINTING PLATE

$TOP BRACKE T

OPERATRNG LEVER
LOCATED 0EniD
STham RELEANM

PACRING wu*
ALOCATED BT
LEVES uf Cnanitns

STRam RELLaSE
PR

KTUATING M

LIRAGE Pin

A e it ke mE——— -

FIG. 6-TYPICAL COMBINATION OF VE1E, ACTIONATOR
MOTOR, AND Q100C LINKAGE ASSEMBLY.

WIRING

Wiring diagrams are packed with the n-. 1)
wiring mur: comply with applicable coc.
ances.

Page
4
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INSTALLING TYPE 03 AIR-O-MOTOR PNEUMATC
ACTUATOR AND O524A LINKAGE ON VINiE
(SEE #105. 7, 8, 9).

If the V51 valve is intended to provide acrmally
open, direct operation (valve cpen when pasumatic
pressure off). the actusting arm polnts to the right,
as in Fig. 7. For a normally closed system, the arm
projects to the left as in Fig. 8. 1f it is nscessary to
fisld-convert the valve, remove ounly the cotter pin,
washer and arm. Reve:de the arm and re-install,

2. Remove the 4 round-bead machine screws and
washers holding the stop bracket to the valve hex at
sach end. Do not remove stop bracket.

3. Position the adapter plate over stop brackat a0
that adapter plate holes match the stop dracket holes.

f’—ﬂr
::4

m—

—

- LOAD TAKE OFF

VT

(THRE ADED HOLE T I -]

- LEVER) L . -

o r‘?“
© catvis
VALVE ACTUATING AR
[ (VAL VE OPEN:
(S
&i

3. Insert the flat head screws supplied with t+-
linkage assembly through plate, spacers, and stop
bracket and into each hex. Tighten securely. The
spacers prevent contact of adapter plate and stop
bracket. fee Mig. 0.

4. Mount the lever arm (13-3/4 inches) supplied
with the motor o0 that the load take-oe? holea will be
at the same end of the valve as The valve actuating arm.
NOTE: Both motor lever and valve arm ocould be in-

stalled 130 degrees from the positions shown in

Fige. 7 and §, if more conveniont. Usebushing hoie

at the clevis.

8. Use the four large cap screws supplied with the
linkage assembly tosecure motor to the adapter plate.

6. Add the ball joint assembdly and push red as
shown in Fig. 10.

LAY WEAD SCREWS (4)

FIG. $-RELATIONSHIP OF PARTS IN VSIE.

FIG. 7-RECOMMENDED "ROWER OF F” POSITIONS OF MOTOR
LEVER AND VALVE ARM FOR NORMALLY OPEN
OPERATION.

(—.*‘
N

=7

=

LOAD TAKE.OFF -\
PIVOY
(TRE ADED
HOLE ™
o o Javem
b ]
)
CLEvy ©
VALVE ACTUATING Al
(vaAL¥E CLOSED).
Q)
O

FIG. S—-ARECOMMENDED ARAANGEMENT FOR NORMALLY
CLOSED OPERATION.

$1G. 10-TYPICAL COMBINATION OF V51 »~ . O°OT.
PNEUMATIC ACTUATOR, AND QB2 L . .7 5:




| A2 7NG AND CHECKOUT

MODUTROL MOTOR WITH O100A LINKAGE AND
VSIE (SEE FIO. 4):

MINIMUM FLOW ADJUSTMENT

With motor in closed position, lonsen the lock aut
on the stop screw. Turn this acrew in against the
operating lever until desired minimum {low position
ts ‘oitained, If full-closed is the minimum position
Sesired, back the screw out until it= ¢ad is flush with
otQp bracket. Tighten the lock mut.

MAXIMUM FLOW ADJUSTMENT

With motor in open position, loosen the lock mut on
stopscrew. Turn this screwin against operating lever
unti] desired maximum flow adjustm=nt is obtained,
N fully open is the maximum position desired, back
screw out until its threaded end is flush with stop
bracket. Tighten lock mt.

MODUTROL MOTOR WITH Q1008 LINKAGE AND
VSIE (S8 HO. 8).

1. Loosen Allen-head setscrews in upper ball joint
to allow linkage rod to slide {reely. Loosen lower
ball joint #0 that it will slide freely in the actuating
arm slot,

2. Short the motor terminals rec to white to drive
the motor closed.

3. Hold valvebutterfly open at the desired low-fire
position and tighten the lower ball joint hand tight
against the ovter end of the actuating arm slot. Tighten
screw in the upper ball joint enough to provide some
friction on the rod, but not enough to prevent it {from
sliding if the valve hits its stop.

4. Shortthe motor terminais red to blue. As motor
drives open, note the valve travel. Reset the lcwer
ball joint to give the proper high-fire valve position.
NOTE: When the lower ball joint is moved, the upper

ball joint usually must be readjusted if the valve is

to keep the same low-{ire position.

ACTIONATOR MOTOR WITH Q100C LINKAGE AND
VSIE (SEE FIO. 6)

MINIMUM FLOW ADJUSTMENTS

Using the motor, drive the valve to the closed po-
sition. Loosen the lock mut on the stop screw. Turn
this screw in against the operating lever until the de-
sired minimum flow pogition is obtained. ¥ full
closed is the minimum position desired, back the screw
out until it threaded end is flush with the stopbracket.

Tighten the lock nut,

MAXIMUM FLOW ADJUSTMENT

Using motor, drive valve to the open position.
Loosen the lock nut on stop screw. Turn this screw
in against the operating lever until the desired maxi-
oum {low adjustment is obtained. I full open is the
maximum position desired, tmok the screw out until
;;o &Muﬂd ond {s flush with the stop bracket. Tighten

mut,

MAINTENANCE OF THE VSIE:

PACKING THE VALVE

The packing mt should be tightened with the fingers
only, just enough to prevent leakage and to provide a
slight {riction against the valve stem. Do not use
wrench or pliers.

NOTE: Thestem packing should last indefinitely. The
valve is designed so that it should not require re-
packing in the field. U repacking should be nec-
essary, we recommend returning the valve body for
factory repair.

LUBRICATION

Place a few drops of SAE 20 or heavier oil on link-
age bearings whenever required. The motor needs no
lubrication in the ficld.

MECHANICAL LINKAGES

Mechanical linkages may be devised to operate
dampers or other valves in unison or sequence with
this assembly. In no case should the combined load
of the valve, damper, and linkage exceed the rated
load limit of the motor for its timing. See applicable
motor sheets.

CHECKOUT

Cycle the burner twice through high fire and low
fire while observing the actuating arm for smooth op-
era‘ion and watching the burner {lame level for proper
regulation of gas or air. Make certain the actuator
arm does not hang up while the drive motor is in
operation.

For detailed operation of drive motor and linkage
refer to applicable sheet furnished with the device.

HOMEVIIELL NG APOLIG. W G008 INTEANAT ONAL Saies ONase = o rewes sus o Su wend Monulasirag o Ausweie. Qe i F.m 00 F1en vt o 0 weee
Mase. Neveriond. fgen, Toass, vy Kngiem, USA




m GENERAL CONTROLS

801 ALLEN AVE. GLENDALE. CALIF 91201

K3 SERIES
(BALANCED DIAPHRAGM)

DESCRIPTION

K3 Series Balanced Diaphragm Solenoid valves provide
on-off control for domestic and industrial furnaces, boil-
ers, conversion burners and similar units using thermo-
stats, limit controls, or similar control devices. The
valve uses a balanced diaphragm for high operaung
pressure with low electrical power consumption. Suit-
able for use with all gases, K3 valves are available in a
variety of sizes, capacities and pressures.

USE ONLY WITH NATURAL, MIXED, MANUFAC-
TURED OR LP GASES, INCLUDING HIGH SULFUR,
SCRUBBED COKE, AND SCRUBBED AND DRIED
SEWER GASES.

Solenoid covers fearure a junction box which rotates
360° to facilitate wiring

OPERATION

Energized coil lifts the iron plunger enough to open the
“pilee” valve. Gas then bleeds from the area above the
diaphragm faster than it can be replaced. Pressure above
diaphragm is now the same as pressure below seat di.c.
A balanced or unloaded condition exists. The solenoid
coil lifts the complete interior assembly to full open po-
sition. When solenoid is de-energized, pressure recovers
above diaphragm. Weight i interior assembly and pas
pressure across seat disc hold valve closed.

Typical K3E

Typical K3A

Fig. 1. Cross Sectioral Views

SPECIFICATIONS

Valve should be used within specified operating ranges
as indicated on valve nameplate and in complete cara-
log number. (i.e., Min./Max. psi, Volts, Hertz, Max.
Media Temp. @ “F Ambient, Cv Factor, etc.).

PRINTED INU B A

INSTALLATION
AND SERVICE

SOLENOID GAS VALVES

INSTALLATION

CAUTION

. This valve should be installed by a qualified ser-

viceman

. Turn off gas supply before instailing valve.
. All piping must meet applicable local codes and

ordinances and *he Naticna! Fuel Gas Code (ANSI
223:1/NFPA Nco 54).

. All winng must meet appiicable electrical codes

and ordinances. Installations in Canada require
the use of rigid metal conduit to ground the elec-
trical enclosure of this valve when rated over 30
volts.

. Check out the complete system after installing the

valve

r~

AT R

ITT GENERAL CONTROLS

Make certain pas pressure 1s within valve raung

Check name plate on solenoid for correct voltag~.

. Blow out dirt or foreign matter from all pipes.

Use pipe dope sparingly on male pipe threads only

. DO NOT use solenoid for handling or turning valve

on pipe. Use wrench on body flat at port being con-
nected

Order this form by
SDIK3-9

Effective 5-79
Sup~rsedes 12.78




6. Valve must be on horizontal line with solenoid ver.
tical and with flow according to arrow on body.

7. Make all wiring connections clean and tight with
limit and safety controls connected in hot side of
line voltage circuits.

MANUAL OPENING DEVICE (OLDER MODELS)

WARNING

Use of manual opening device nullifies effect
of all safety controls used with valve. Never
use device when valve is installed on current
powered equipment. Before using manual
opening device, make certain current failure
is not result of limit or safety control opera-
tion. Make certain device is released on sol-
enoid valves before automatic control opera-
tion is resumed.

SERVICE

WARNING

Disassembly, reassembly or internal adjustment with-
out factory test may result in hazardous condition. If
control does not operate rly after following the
INSTALLATION and SERVICE instructions, complete
control must be repiaced by qualified person.

These valves will operate for vears without trouble.
However, foreign matter berween the valve seat and
seat disc can cause leakage. Excessive temperature will
also cause coil burnout.

To clean the valve seat and seat disc, remove the valve
bonnet with the actached solenoid. Do not disassemble
the solenoid.

COIL REPLACEMENT

Turn off the electric power to the solenoid. Disconnect
the coil leads. It is not necessary to remove the valve
from the pipe line.

Disassemble the solenoid. taking care to note the exact
order of placement and quantity of parts as incorrect
reassembly can cause coil burnout. At all times take
care not to nick, dent or damage the plunger tube.

VALVE
BONNEY

EXPLODED VIEW OF TYPICAL K3A
BALANCED DIAPHRAGM VALVE

SERVICE SUGGESTIONS

TROUBLE POSSIBLE CAUSE REMEDY
Thermostar, sefety or limit con- Chek all conacty and ciniun
trols inoperative. Blown fuses, wining. Repair or replace
short in wiriag or wrong volage | « is where needed
Sol d col sh d. b d Replace with soleamd ol

Valve fails | ©t 0 »roag voliage of correct voltage

o open Bent or damaged svlenord Replace rdunger and pluager
plunger tube tube 23 embly
Dirt, pipe compound or other 1isase'mble and iican valrve
foregn substance restricting dim gndes and seat with
uperation of valve nlvent
M | of 2 devie hold Turn back untl valve
valve open shuts off
Bent or damaged solennd Replace plunger and plunger
plunger tubs tube sssembly

Vabe toids [ gaore Lurunt with Jumis conteols | Remune cause of shart and

o cloee wire sonteols in hot side

m gremnd side of cinunt

of

Dies, pope. dups o other
substamee o valve aeat

hsassembie and Jlean sshve
dise . gurdes and seat with
mivent

Yerms and Conditions Al products of the company sre sold and all
services Of the company are cffered subject to the company's terms
and conditions of sale, copies of which will be furnished upon request
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Honeywell

MH4
STROKE ADJUSTMENT

IMPORTANT =

IMPORTANT
This motor is set for 3 160 degree stroke. It may
be adjusted for a 90 degree stroke by changing
‘the settings of both the limit arms, and the
terminal in the wiring compartment.

1. Run m- . ‘idstroke and disconnect power.
Remove ¢ w1 Luxilisry end Remove switch
cams, if pr e Fig. 1). Be caretu! not to lose

the two wast.. - and spring. Loosen the two locking
screws on limit arm assembly (see Fig. 2).

DO NOT ioosen the set screw on the limit
arm hubd.

2. Push both limit arms down as far as they will
go. Tighten the locking screws.

3. Change terminal in wiring compartment to
90 degrees” (see Fig. 1). Loosen screws labeled
160 and 90 degrees. Move tpade terminal on end of
lead from 160 to 90 degree screw terminst. Tighten
screws.

¢ WOVE LLAD TC
/ 90 DLGREE TEAMINAL

A

CAM (RED COOED)

~.

K

i ASHER

CAM (BLUE COODED)

_— 3\

wALMER Sw M (RED CODED

LINGT ARS
ASSEMELY

SWLT( (BLUE CODED)

N

3807A
LI, ON MBE10 ONLY MBEIC HAS SINGLL SWITCKH AND CAM
WA 1A B MAVE NONE
Fig. 1-Terminal connection; cam assembly.
Form Numbe:
Rev. 875 60-0068- 3
J8 Res.donr-at Dov
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REECETE TEDNWRER Siamiako s Eintin ek G i el s R Sl A S o i

TRIER NLINEYALL WS CAME. MARE CERTAM ~“DRIVING DOBS ™
A O 30 WA YCM CAM ENBASE HEYWAY JLOTS ON TWE LIGHT

FIG. 2—Limit arm assombly.

REASSEMELY 2. Replara the washers and spring in the correct
1. Replace the switch cems—biue coded cam ssquence shown in Fig. 1.

first; then red coded cem. Cams should be instalied

0 that oolor code spot is adjacent to the smocisted 3. Replace the cover. Do not allow the washers

cam follower. to become caught in the shaft siots.

REFER TO INSTRUCTION SHMEET, 60-2111, FOR
ADDITIONAL INSTALLATION INFORMATION.

MONEYWOLL WNNSAMOLIS. M SROD INTERMATIONAL R OMess n of pringipl s oF S0 Wl Mrustunng i Aumrety. Comath, Fitend. P, Qv Apen.
Tngiem, USA
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THE QIO0ABC ARE LINKAGES FOR
COUPLING VS51B,E BUTTERFLY VALVES
TO MODUTROL MOTORS OR
ACTIONATCR MOTORS. THE LINKAGES
MAY BE USED WITH VALVES OF ANY
SIZE. STRAIN RELEASE AND STOP
BRACKET ARE NOT INCLUDED WITH
THE LINKAGES.

O Q100A links V51B and Modutrol motors.

[0 QIO0B links V51E and 90 degree strake
Modutrol motors only.

0O Q100C links VS51E and Actionator motors.
0O Adagptable to all V51 valves.

0O May be used with Modutrol or Actionator
motors.

O Easily mounted.

O Compact lightweight unit is easy to handle
and requires little space on the installation.

EK.
REV. 873

i v Iyt
>

Residential Div. Form Number

~ QI00ABE

N

* 60-2136 - 2°
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SPECIFICATIONS

MODELS:

QIl00A Linkage. for use with VS5IB and Modutrol
motors.

Q100B Linkage, for use with VS1E and 90 degree
stroke Modutrol motors only. Linkage is adjust
able to fit all sizes of motors.

Q100C Linkage, for use with V5S1E and Actionator
motors. Linkage includes adapter bracket.

MOUNTING MEANS: One end connects to power crank-
arm of the motor and the other end connects to the
actuating lever cn the vaive.

TEMPERATURE RATING: Limited only by tempera-
ture rating of motor and valve.

ACCESSORIES: Strain release and stop bracket may
be ordered with the individual Modutrol or Actionator
motors.

DIMENSIONS:
NUMBER | WITH SIZE LINKAGE?
{IN.) ~ ROD (IN.)
1-1/20r 2 6-3/16
21/20r 3 6-5/8
Q100A V518 3 =7
5o0r6 8-15/32
01008 VS5IE All sizes 10.3/4
1-1/2 or 2 8-1/8
1-1/20r 3 81,2
Qrooc V51E 5 i
5o0r6 95/16

aConnecting holes for pins are 5/16 inch in diameter
and 1/4 inch from each end of the rod

INSTALLATION

LOCATION

The Q100 is mounted on the gear end of a Modutro!
or Actionator motor. The motor must be installed with
the crankshaft horizontal Be sure to allow enough
clearance above or below the vaive for mounting the
motor and for service after installation.

Refer to the instructions packed with the valve and
motor for information on the installation. Use the
following procedures to install the linkages.

CONNECTING MODUTROL MOTOR AND Vv5iB
VALVE USING Q100A LINKAGE (SEE FIG. 1)
Special parts. nuts, and screws needed are in the
furnished bag assemblies. Install the motor and linkage
as follows (see Fig. 1):
1. Mount plate on stop bracket with 3 No. 10
SCrews.

2. Mount motor on plate with 3 1/4 inch screw:
iock washers, and nuts.

3. Install the special crankarm in position shcwn
With crankarm tight against shoulder of shaf:. tighten
clamp screw securely.

4. One end of link measures 1-1/4 inch from end to
bend. Slip tnis end over drive pin. Place washer on drive
pin Insert cotter pin in drive pin. Spread cotter pin ends

5. Slip the other end »f link into the forked end of
arm and insert the pin. moving the arm as necessary. In-
sert cotter pin in pin. Spread cotter pin ends.

(continued or pauc

ORDERING INFORMATION

WNHEN ORDERING REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR COMPLE TE ORDERING

SPECIFICATION NUMBER, OR ...
SPECIFY- ORDER FROM-- ,
1. LINKAGE MODEL NUMBER. 1. YOUR USUAL SOURCE, OR
2. VB1 VALVE SIZE. 2. HONEYWELL
1885 DOUGLAS DRIVE

MINNEAPOLIS, MINNESOTA 55422

{IN CANADA-HONEYWELL CONTROLS LIMITED
740 ELLESMERE ROAD
SCARBOROUGH, ONTARIO)

INTERNATIONAL SALES AND SERVICE OFFICES

iN ALL PRINCIPAL CITIES OF THE WORLD.

Page
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CRANR ARM
DRivE »iN
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OPERATING (ENER
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> SYEAIN K E At
B ety 2

PO Y T

FIG. 1-Q100A LINKAGE ASSEMBLY.

CONNECTING MODUTROL MOTOR AND V51E
VALVE USING Q100B LINKAGE (SEE FIG. 2)

Th2 Q100B and V51E must be used with a 90 degree
stroke Modutrol motor

Special parts needed for the basic assembly are
furnished in bag assemblies. For adapting Q100D linkage
to operate dampers. auxiliary valves, or other equip-
ment. see burner manufacturer’s instructions. Instal! the
motor and linkage on the valve as follows (refer :o
Fig. 2):

1. Mount plate on stop bracket with 3 No 10
screws and lock washers

2. Mount motor on plate with four !4 inch screws

lock washers. and ruts.

Cals N
N

VALVE A
VATING ARV
STRAIN

RE, EASE
SORINGS

LOwER RA_ .
JOINT

3. Make sure the motor is in the '‘closed’ position
(the position assumed when motor terminals are shorted
Red-to-White). Install motor crankarm and tighten
clamp screw securely.

4. Install valve actuating arm as shown in Fig. 2
and adjust as desired.

CONNECTING ACTlONATOli MOTOR AND V51E
VALVE USING 0100C LINKAGE (SEE FIG. 3)

1. Mount plate on stop bracket with 3 Nc. 10 screws
and lock washers.

2. Mount motor on plate with four 1/4 inch hex head
screws and lock washers

3. Install the crankarm in the posiuon shown With
the crankarm tight against the shoulder of the shaft.
tighten the clamp screw securely.

4. One end of the link measures 1.3/4 inch from the
end to the bend. Slip this end of the link into the forked
end of the arm and insert the pin moving the arm as
necessary. Insert cotter pin in pin. Spread the cotter
pin ends

5. Insert the dnive pin into the other end of the hink
and place a washer on the drive pin. Insert the drive
pin inte the crankarm and secure the pin with a nu?
and locking washer.

RSN Y Y
EERaT N
TlATED RN
Cian a
Fa an, & °
YOLTTATED BEes.
CEVERME man

Lreas Biofan
Win

ALTUATIN, aRw

LINKALE Bog

FIG. 2-Q1008 LINKAGE ASSEMBLY.

Page

FIG. 3—Q100C LINKAGE ASSEMBLY.
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ADJUSTMENTS

Q1008

1. Loosen Allen head setscrews in upper ball joint
to allow linkage rod to slide freely. Loosen lower ball
joint so that it will slide freely in the actuating arm slot.

2. Short the motor terminals Red-to-White to drive
the motor closed. '

3. Hold valve disc open at the desired low-fire
position -and tighten the lower ball joint hand tight
against the outer end of the actuating arm slot. Tighten
Allen head screw: in the upper ball joint to provide
some friction on the rod. but not enough to prevent it
from sliding if the valve hits its stop.

4. Short the motor terminals Red-to-Blue. As motor
drives open. note the valve travel. Reset the lower
ball joint to give the proper high-fire valve position.
NOTL: When the lower ball joint is moved, the upper

ball joint usually must be readjusted if the valve is to

keep the same low-fire position.

Adjustments at the lower and upper bail joints
enable the installer to set the valve for any span of
travel and for any minimum and maximum setting with-
out Joss of motor positions.

Q100A.C
MINIMUM FLOW ADJUSTMENT

Using the motor, drive the valve to the closed
position. Loosen the lock nut on the stop screw Turn
this screw in against the operating lever. unti the
desired minimum flow position 1s obtained. If full
closed is the minimum position desired, back the screw
out until its inner end is flush with the stop bracket
Tighten the lock nut.

MAXIMUM FLOW ADJUSTMENT

Using the motor. drive the valve to the open posi
tion. Loosen the lock nut on the stop screw. Turn this
screw in against the operating lever until the desired
maximum flow adjustment is obtained. If fuli-open is
the maximum position desired, back the screw out until
its inner end is flush with the stop bracket. Tighten the
lock nut.

SERVICE AND CHECKOUT :

Operate the system to make sure valve. motor. and

linkage assembly function as intended. See the in-

structions packed with the motor and Jalve for more
specific checkout procedures. Place a few drops of SAE20
or heavier oil on the linkage bearings whenever required

HONEYWELL MINNEAPOLIS MINN 55408 INTERNATIONAL Seies Ofi.ces in ali principal tws of the werid Manutactuning in Australa Cansda Finland France Germany legpar

Mexico Netherlands Spain Tawan United Kangdom U S A

PRINTEDINUS A




Honeyweli

THE M94]1 IS A REVERSING, PROPOR-
TIONAL MODUTROL MOTOR USED TO
DRIVE VALVES, DAMPERS, OR AUXILIA-
RY EQUIPMENT. IT IS ADAPTABLE TO
COMMERCIAL OR INDUSTRIAL (OIL OR
GAS) BURNER SYSTEMS

T M941A,C, and D have a heavy-duty, vibra-
tion-resistant balance relay.

M941B requires an R9107 external balance
relay

T M941C has 1 cam-adjusied MICRO SWITCH

spdt auxiliary switch

MGS41D has 2 cam-adjusted MICRO SWITCH

spdt auxiliary switches

Auxiliary switch differential 1s fixed on
M941C, adjustable on M941D

M94i1C,D available with auxiliary switches
factory adjusted for low or high fire switchinc

2 Motor stroke 1s field adjustable to 90 or
160 degrees

All models require 24V power supply
Die-cast aluminum case
_l Direct drive feedback potentiometer

Z) Interchangeable with other modulating mo
tors. Use existing accessories

} Acce.sories include weatherproofing kit and
cover-mc inted transformer

JA
REV. 7-75 (.032)

ORIGINAL PAGE IS
' POOR QUALITY




MODELS: The M94] is a reversible, proportioning
motor with feedback potentiometer. For additional
mode! characteristics refer to the table below.

P ——— A ——
INTERNAL
TIMING S8ALANCE
MODEL AUXILIARY
) (SECONDS) | RELAY SWITCH
7-1/20r 15 Internal
150r 30
MB4IA | 30or 60 balance -
60 or 120 i
Requires
R9107
Mo418 | 300r 60 | *Xtormally -
mounted
balance
relay
internal
150r 30 a
M941C 300r 60 balance Spdt
relay
Internal
150r 30
Y
M941D 300r 60 balance Spdt(2}
relay

3Models available with factory-set make and break
switch position.

ELECTRICAL RATING: 24 volts, 50/60 Hz.
POWER CONSUMPTION:

M9414,C,D-21 VA
M941B-17 VA.

CRANKSHAFT: Double ended, 3/3 inch square.
STROKE: Dual-90 and 160 degrees (field adjustable).

TORQUE Gnpoundinches):
TIMING
(NOMINAL) NORMAL BREAKAWAY
160 90 RUNNING TORQUES
DEGREE | DEGREE | TORQUE |
STROKE | STROKE i
15sec. | 7.5sec. 37 75
30sec. | 15.0sec. 75 150
124 1/21.2 150 300
min. min.

8The maximum torque available to ove;come occasional
large loads such as a seized damper or valve. MUST
NOT BE USED CONTINUOUSLY AT THIS RATING.
DEAD WEIGHT LOAD ON SHAFT:
Power End - 200 pounds maximum.
Auxiliary End- 100 pounds maximum
AMBIENT TEMPERATURE RATINGS:
Maximum--125 F {54 C].
Minimum-minus 40 F [ minus 40 C).
DIMENSIONS: See Fig. .
AUXILIARY SWITCH RATING (amps):
M941C

mm—

. 120V AC 240V AC
Full Load 7.2 36
Locked Rotor 43.2 21.6

M941D

120V AC| 240V AC | 277V
Full Load 5.8 29 -
__Locked Rotor | 34.8 174 -

Resistive 110 1.0 110

SWITCH OPERATING POINT: Field adjustable
SWITCH DIFFERENTIAL:

M941C-Fixed, 10 angular degrees.

M941D- Field adjustable.

UNDERWRITERS' LABORATORIES, INC. LiSTED:
M941C and D only. File No. E4436, Guide No.
XAPX.

NOTE: Only line voltage models and those with
auxiliary switches require Underwriters’
Laboratories, Inc. listing.

(centingedon pise 3

ORDERING INFORMATION

WHEN ORDERING REFER TD THE TRADELINE CATALOG OR PRICE SHEETS FOR COMPLETE ORDERING

" SPECIFIC/.TION NUMBER, OR . . .
SeCWY -~ ORDER FROM-

" 1. ODEL NUMBER, TRADELINE IF DESIRED. 1. YOUR USUAL SOURCE, OR

* 2 YOLYAGE AXD FREQUENCY. 2. HONEYWELL

S, 8 1885 DOUGLAS DRIVE NORTH

MINNEAPOLIS, MINNESOTA 85422

(IN CANADA-HONEYWELL CONTROLS LIMITED
740 ELLESMERE ROAD
SCARBOROUGH, ONTARIO)

INTERNATIONAL SALES AND SERVICE OFFICES

IN ALL PRINCIPAL CATIES OF THE WORLD.
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ACCESSORIES: Q607 Auxiliary Switch—controls auxiliary equipmert

S g g ey

DHE-94 Explosion-proof Housing—enclosss motor as a function of motor position.
for use in explosive atmospl.eres. Not for use with Q605 Damper Linkage-connects motor to damper.
Q601 and Q455 Linkages. Order separately from includes motor crank arm.
Crouse-Hinds Co. Requires Honeywell 7617DM Q601 Linkage-connects motor to water or steam
4 Coupling. valve.
' Q618 Linkage-connects Modutrol motor 10 wat-: .
| Cover-transformers—die-cast aluminum cover with steam valve.
! built-in transforme:. Q100 Linkage - connects Modutrol motor * >t nt. 10
r Part No. 130810A-120V ac: 60 Hz. valve. .
Part No. 130810B - 120/208/240V ac; 60 Hz. R9107A-external balancing relay.
A Part No. 130810C -220V ac: 50 Hz. 7640J3 Weatherproofing Kit- weatherproof«ti- .. i
| : Part No. 120810D- 208/240V ac: 60 Hz Modutrol Motor.
} Part No. i 30810E ~208V ac. 60 Hz. 7616BR Motor Crank Arm-included witt Q'.05 - =
. Part No. 1 30810F - 240V ac. 60 Hz. not with motor.
) Iillh
-— ?_}_ . 184 |.\B':'t| -u.,' ’ '.
- g~y -t ==
—_—2 e
i e 1__4’_4‘ e T—?ﬁxn ap— = - -
$12E0 o 9 @
I S :g;\mt ; 140 l i
,ll SELF "\\‘ s 119 : .
) TR ‘
v
! 1103 2t (189,
. 1
' Sy e
i38: [ PR
FIG. 1-APPROXIMATE DIMENSIONS OF M9841 MOTORS IN IHCHES (MILLIMETERS SHOWN IN BRACKETS!
CAUTION zontal. Mounting flanges extending from the t-: =
] 1. Installer must be a trained, experieaced ser- of the motor housing are dnlled for 1/4 inch ma: re
| vicenan. screws or bolts.
’ 2. Disconnect power supply before beginning in- All M941 motors are shipped from the factciy in e
stallation. closed position, which is the limit of countercioci.w.se
3. Do not attempt to turn the motor shaft by hand rotation as viewed from the power end of the motc.:
or with a wrench. Damage to thc gesr train MOTOR SHAFT POSITION
> will result. reEEe. r==--
: 4. Always conduct a thorough checkout when ! . ! !
: installation is complete. B : Ty :'1‘° 0] 1 e |
LOCATION A ! ) L
Install the Modutrol motor in any location except C;’%‘:—'{‘;;—:‘S:J 5%‘-‘-’3;‘--‘
where acid fumes or other deteriorating vapors might 148 DEGREE STRORE MOTOHS
attack the metal parts, or in atmospheres of escaping ran=y ===y
k ga- ~ other explosive vapors. Motors are rated for Ao A i ) _:
| ambient temperatures between minus 40 and 125 F. ! 6\1.,7 a2
? If located outdoors, use weatherproofing kit, see ! R ’ '
| Accessories section. thpured) Corompataild
Allow enough clearance for installing accessories and FULL CLOSLD FuiL OFtn
servicing the motor when selecting a location. See Fig. 1. 0 DEGREL 3TRORL MOTORY

FIG. 2-MOTOR SHAFT POSITION AT ROTATIONAL
MOUNTING LIMITS (AS VIEWED FROM THE POWER
Always install th. motor with the crankshaft hori- END OF THE MOTOR).

3 602111 -3




INSTALLING LINKAGES

The motor comes without a crank arm. The motor
arm is included in the Q605 Linkage or may be ordered
separately (see Accesories).

For detailed instructions on the assembly of specific
linkages, refer to the instruction sheet packed with
each linkage.

In general, however, check the following peints of
operation when installing 2 motor and linkage.

1. Linkages for valves and louver type dampers should
be djusted so that the damper or valve move: through
only the maximum required distance when the motor
movas through its full stroxe.

2. With modulating control, maximum damper open-
ing should be no more than 60 degrees. Little additional
airflow is provided beyond this point.

3. The motor must be stopped at the end of its
stroke by the limit switch and must not be stalled by
the damper or valve. The motor will be damaged if it
is not permitted to complete its full siroke

4. Do not exceed the motor ratings in any installation.

WIRING
Disconasot power supply before wiring to prevent
electrical shook or equipment damage.
CONTRO Wi ® ]
H
A~ L A
iw L
j— ~ -JG 'ﬁANSlOﬂV[‘I‘,
| 90 DEGRLE —_—d /
Vi LT/ T

| 160 DEGREE

/
b !

’
;LHHO‘\

=
’i

5 i i
= — 11l
i p ‘ POWE R
i ;:g . b | SUPPLY
\ ’____q; “i‘g——-—. ‘ AN
i
TR
Clae T o )
._1L—-—4 h———J ,1
el
7 }
ccw ,r""“. !
WINDING WINDING
{Lost) A (OPEN) '

2T\, ADD DISCONNECT MEAKS AND OVERLOAD PROTEC TION
AS REQUIRED

(_'IX DIRECTION OF MOTOR TRAVEL AS vIEWED #ROM POWLY
(L]

‘A RESISYOR AND CAPACITOR FOR ARC SUPPRESSION

(&) FEEORACK POTINTIONET:

A SALANCING RELAY & TERMINALS FOR STRONE CHANGE

FIG. 3-MMIAC, AND D INTERNAL SCHEMATIC
AND BASIC EXTERNAL CONNECTIONS.

Page
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All wiring must agree with applicable codes, ordi-
nances, and regulations.

Make sure that the voltage and frequency stamped on
the motor correspond to the characteristics of the power
supply.

Figs. 3 and 4 show internal schematics and basic
connections to the M941 motors.
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LRI Wit
. Y Laras [
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[ e
| wRDING N
HORE N 1084
A .
< i P
‘60 O LRI N L —
e
—3x3 2
0 DEGRETE

»
Y ADD DISCONNIC Y MLANS AND OVER OAD PROTECTION
AP REQUIREL

.A OIRECTION OF MOTOR TRAVE: AS vi{WwED FROM POWE R
[£.2¢]

o
1, FELDBAC POTENTIOME 1L -
O\ ENTEANAL BALANC NG RELAY

D
b TEMMINALY FOR $THIOKE CHANGE

FIG. 4-M9418 INTERNAL SCHEMATIC AND CON-
NECTIONS TO R9107A RELAY.

AUXILIARY SWITCH CONNECTIONS

CAUTION
Disonasct all power supplies to de-energise the
auxiliary switches before servicing.

MO41C

The MS41C has 1 internal auxiliary switch. The
switch wires are color-coded as follows: solid yellow-
normally closed (N.C.). solid red-common (COM.)
solid blue—normally open (N.O.). Refer to Fig. 5.




M941D

The M9%41D has 2 invernal suxiliary switches which
may be umd to prove low ftire and high fire positions
(see Fig. 4).

1. To prove low fire, use red (common) and yellow
wires connected to left switch. This switch makes
red to yellow and breaks red to blue as motor closes

2. Wires connected to the right switch are black
with colored tracers. To prove high fire. use red
tracer (common) and blue tracer wires. The right
switch niakes red tracer to blue tracer and “wiaks red
tracer to yellow tracer as motor opens
- Color coding and switching action are tabulated
below to aid the installer.

SWITCH 'CAM COLOR-CODING

; vELLOW
- « O ‘_L

1 L1324

TN

" .

0 omAS TR0 AURILIA et

-—a

? N MG MAND SWIT A AW -

‘ CLOW T
l SUTLERY MAny Y T AN

oefy . "

—— -

FIG. & AUXILIARY 3WITCH CONN CTit

SWITCH Assi‘mw SWITCH/CAM S' 1T .H RESH
LOCATION: LOCATION® COLOR CODE COLOR |L JEaraNAT
—_‘ ol Yeltaw _[ _.‘.-. - -y Closed o _-_-
Lt 'nne Blue = -t Y R o _ _C_Q B
" Sohid Blue Nurmahy Open 4.0 )
Yeliow Tracer Normaily Closed (N.C.)
Right Outer Red Dot Red Tract common (COA.)
Biuve Tracer N rmally upen INO )

aViewed from auxiliary end of motor

bSee Fig. 5
SWITCHING ACTION-
SWITCH NORMA! MAKES BREA S ! CAM ' MC' JR
LOCATION® | FUNCTION L I T L, POSIT ON
Proves Red l fed Cpope ' mat Cam
Left Low Fue to to Lobe _. .vvontact | Closing
Position Yeliow Blue [ witi Cam Roller |
Proves Red Tracer Red Trace- [ Operaticat Cam |
Right High Fire 10 to Lobe 1n Lontact ! Opening
Position Bl + Tracer Yeliow Tri er | with Cam Roller |

8Viewed from aux:ihiary end of motor
bSee Figs 6, 10, and 11.

SETTINGS AND ADJUSTMENTS

STROKE ADJUSTMENT

Chanqing the position of the limit arms that actuate
the limit switches adjusts the motor stroke Use the
following procedure to adjust the stroke to 90 or 160
degrees
Step 1 Run the motor to approximately midstroke

Stop the motor by removing power to it. Remove

the auxiliary end cover from the motor by taking out

the 4 xcrews securing it. Be careful not to lose
the washers (2) and spring on the motor shaft

(M941C and D). Remove the switch cam assemblies

(MS41C. 1. M941D, 2, M941 A and B have no switch

cams).

Step 2-Loosen the 2 locking screws on the limit

armi hubd. (See Fig 6.)

IMPORTANT
DO NOT loosen the set sc:ew on the himit arm hub

St the arms at either extreme of their travel With
both arms up. the stroke will be 160 degrees with
both arms down. the stroke will be 90 degrees
Move them to the desiced posmtion Tighten the
locking screws.

Step 3 In the waring compartment. connect lead to
proper terminal (90 or 160 degrees)

CAUTION
Both limit arms and lead must be set for the same
stroke (90 or 160 degrees) or the motor will not
operste properly.

Page
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Step 4 - Replace switch cam amemblies (M941C, 1;
M941D, 2) and make certain colored dot on cam
matches the switch it drives (inner cam assembly
and left switch—blue dots; outer cam assembly and
right switch-red dots). Make certain the driving
dogs on the cams engage the keyway slots on the
hmit arm assembly. Replace the spring and washers
{2) and the auxiliary end cover, using the 4 screws
iemoved in Step 1.

W7 ey W T BALANCING RELAY

160 DEGREE
5081 TION
TARMY P

LMY ARY MUB

DO ML L00SL™"
SETSCREW

MOTORS W TmOUT BALANCING RELAY

SO DELLREE
POLTION

WOLtGktL
POSITICN
(ARMS DOWN

~LOCRING $CREWS
(D e OC NCT LO0SEN
SETSCREA

ol WHEN RE NSTAL, NG (ANS MARE CERTAIN DRIVING DOGS ON (AW
ENGAGE PEYWAY LLOTS DN THE MyuB ASSEME. v Ly

FIG. 6-CHANGE THE POSITIONS OF THE LIMIT
ARMS TO ADJUST THE MOTOR STROKE.

AUXILIARY SWITCH ADJUSTMENT
{M941C.D only)

The auxiliary switches in ti.e M941 are operated by
cams on the motor shaft Each switch is operated by
a separate set of cams. the left switch and cams are
colorcoded blue. ani the right switch and cams are
color-coded red. The switch makes red to biue when its
cam roller moves ;0 the upper level of the operationai
cam and makes red to yellow when the cam roller moves
to the lower level. The differential cam provides an
intermediate ievel. On the M941C the differential :.
fixed at 10 angular degrees; on the M941 D the differential
cam can be adjusted to change the differential between
the switch make and break points.

Page
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~

=) WHEN OPERATIONAL CAW UPPLR LEVEL (SHADED AREA
CONTACTICAMROLLER MOTOR 1S OPENING R TH E MADS
® YO ¥ BROKEN Wl UNSmADE  AREA OF (AW 1§ 1
CONTACT WiTH (AWM BOLLEW MOTOR IS CLOVING & 17 -
MADL ® 10 g BROKEN

L, CAMPOSITION (S ROTATED APPROR IMATELY 90 DEGRELS
COWFORRIGHY SWITCm SWITCM OPERATION 1§ THE SAM:
EXNCEPY A AND v ARF TRACLA COLORS

FIG. ;—CAMOPERATION.

OPEEAT ONA,
CAM L O( " N

S REw

el ——

Caw

~—

OPEMAT - OnA

Ofn

CFACTOMY.SET
L SRERENT A,
CAM L0 NL
SCREwW
DO Ny AL v

[daig ]
1 SHART  me

AW
RO E-

SWITim Ll

AT

L MOTOR SHOWN AT (LGSET POSITION AS o E kL FRON dor Ak g,

FIG. 8-LOCATION OF AUXILIARY SWITCH AND
CAM ASEMBLY IN THE M941C.
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FIG. 9-LOCATION OF AUXILIARY SWITCH AND

CAM ASSEMBLY IN THE MS41D.




CAUTION 4. Push back right cam roller and remove outer cam.
- Oisoansct all powse supplise 10 do-ensegine the Note color-coding dots. .
auxiliery switches before procesding. 5. Adjust left switch (inner cam) first. See Fig. 10
APPROXIMATE ADJUSTMENT CAUTION

(Does not require running the motor.)
1. Motor muni be in the full closed position.
2. Remove auxiliary end cover by remcving the 4
screws securing it to the motor.
3. Remove spring and washers on motor shaft.

On the M9IC, do not attempt to adjust the
differential cam or to loossn the differential
oam Jocking screw. The differential on this mode!l
is- factory st and cannBt be field adjusted.

® @

MOYOR
ROTATION

BLUE DOTY

EACH ADJUSTMENT MARK REFRESENTS 10
DEGREES OF MOTOR ROTATION USE MARKS
AND CENTER OF CAM ROLLER A5 AD3UST
MENT GUIDE

STARTING POSITION — ADJUSY ADJIUST
LEFY SWITCH OPERATIONAL CAM OIFFERENTIAL CAM
(MO41D ONLY)
| CENTERLINE
DIFFERENTIAL
CAM OPERATIONAL SWITCH
CAW OIFFERENTIA!
(30 DEGREES
STARTING 2;‘,'.“?.‘5”,3“ OF MOTOR ROTATION) ./
POINT DEGREES OF /

LOOSEN OPERATIONAL CAM ADUSTMENT
SCREW ROTATE BOTH CAMS CW /7 ™\ THE
NUMBER OF DEGREESMOTORMUST TRAVEL
BEFORE SWITCH MAKES TIGRTEN SCREwW

(@ BLUE DOT WILL 8E TO LEFY OF CENTERLINE IF SWITCH IS PROPERLY ADJUSTED e

®

DIFFERENTIAL (AW
ADJUSTMENT SCREwW

LOOSEN DIFFERENTIAL CAM ADJUSTMENT
SCREW ROTATE DIFFERENTIAL CAM C(wn
#7\ 10 DESIRED POINT IN MOTOR ROTA
TION FOR SWITCH BREAK TIGHTEN SCREW

FIG. 10-ADJUST MAKE AND BREAK POINTS OF LEFT AUXILIARY SWITCH.
6. On the M941D, put right switch cams on motor shaft and adjust right switch. See Fig. 11.

® @

REPLACE CAMS
ON MOTOR
OF RED DOT

BACK OF CAM

PLACE CAM 0N MOTOR SHAFT FIiTTING
FEGS INTOSLOTS ON INNER CAM

STARTING POSITION
NOTE POSITION

CENTERLINE
OPERATIONAL
RED CAMSEY TO
WMAKE AT 8%
OEGREES

15 CAM 55 PLACED PROPERLY RED DOT wWiLL
BE YO RIGHT OF CENTERLINE

@ RED DOT WILL BE TO RIGHT OF CENTERLINE IF SWITCH I8 PROPEALY ADJUSTED.

®
ADJUST CAMS -
RIGHT SWITCH

SWITCH

DIFFERENTIAL
(20 DEGREES OF
MOTOR ROTATION)

ADJUST OPERATIONAL AND DIFFERENTIAL
CAMS USING SAME PROCEDURE ASFOR | EFT
SWITCH

FIG. 11-ADJUST MAKE AND BREAK POINTS OF RIGHT AUXILIARY SWITCH (M841D ONLY).
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7. After switches are adjusied, replace spring and
washers on motor shaft and replace the auxiliary
end cover.

EXACT ADJUSTMENT
(Requires running the motor.)

Connect a manual potentiometer to the motor in place
of the regular controller and run the motor to the desired
position for switch make. Set the operational cam s0 the
cam roller is on the outer corner of the upper level of
the operational cam, and tighten the operational cam

locking screw. On the M941D, run the motor back to
desired switch break point and set differential cam.
DO NOT ATTEMPT TO ADJUST THE DIFFERENTIAL
CAM ON THE M9%41C.

CAUTION
Do not attempt to turn the motor shaft by hand
or with a wrench as damage to the qear train
will result. -

: OPERATION

SERIES 90 CIRCUIT

The 2 potentiometers, one in the controller and
one in the motor, along with the balance relay form
a bridge circuit. As long as the value of the controlied
medium remains at the controller set point, the circuit
is balanced (equal current flowing through each half
of the balancing relay), and the motor does not run.

When the value of the controued medium changes.
the potentiometer wiper in the controller is moved
This unbalances the circuit and more current flows
through one-half of the balancing relay. The relay
closes and the motor runs in the direction necessary to
correct the change in temperature or pressure. As the
motor runs, the feedback potentiometer moves to
rebalance the circuit and stop the motor.

CHECKOUT

After installation and linkage adjustment, check the
enure motor and control hookup to prove that-

—the motor operates the damper or valve properly.
~the motor responds properly to the controller.

Inspect the motor. linkage and valve or damper to
see that all mechanical connections are correct and
secure In damper installations, the push rod should not
extend more than a few inches past the ball joints.
Check to see that there is adequate clearance for the

linkage to move through its stroke without binding or
striking other objects.

M94] motors are shipped in the fully closed position
(the limit of counterclockwise rotation as viewed from
the power end of the motor).

To check operation of motors with integral balance
relay, jumper R1 to W1 1o close, or Rl to Bl to open.
the motor. Check operation of motors without integral
balance relay by jumpering appropriate terminals on the
remote balance relay.

HONEYWELL MINNEAPOLIS MINN 35408 INTERNATIONAL Ssin Cffice. in 8l princapel atwes of the world Manufactunng in Austratu Cansds Finland France Germany Jepan

Mexico Nethertands Spain Taiwan. United Xingdom U S A

PRINTEDINUS A
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Honeywell

THE V5085 GAS VALVES ARE USED
WITH THE V4055, V4062, AND V9055
FLUID P~ +".R ACTUATORS TO CONTROL
GAS FL TO COMMERCIAL AND IN.
DUSTRIAL BURNERS. THEY MAY BEE
USED WITH NATURAL OR LP GASES.

0 V5055 single-seated, ncrmrally closed valves
are suitable for service requiring tight shutoff.

0 V5055A,C,D,E valves are for On-Off service.

0O VS5C55B valve has a characterized guide to
provide clow opening, Hi-Lo-Off, or Modulat-
ing service.

0 V5055C and E valves have 2 seals to provide
a valve seal overtravel interlock (valve-closed
indication).

O VS5055D and E valves are for high pressure
applications.

O Threaded connections for 7 pipe sizes from
3/4 to 3 in. NPT (or parallel BSP); V5055A,
B,C are also available in a 4 in. size with flange
connections.

O Standard-1/4 in. NPT or parallel BSP
upstream tap and plug. Optional-1/8 in. NPT
downstream tap and plug; additional 1/2 in.
NPT upstream tap and plug.

O Valve body rating of 75 psi [517.1 kPa];
body passes burst test of Underwriters
Laboratories Inc.

O Yellow “SHUT" indicator right on the valve
stem represents an accurate indication of the

actual position of the valve disc

0 Unpainted, die-cast aluminum body

ORIGINAL PAGE IS
4B. OF POOR QUALITY

REV. 11-78 (.13)

INDUSTRIAL GAS
~ VALVES

~
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SPECIFICATIONS

IMPORTANTY
THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES.
THEREFORE, THIS UNIT MAY NOT MATCH THE LISTED SPECIFICATIONS EXACTLY. ALSO, THISPRODUCT I8 TESTED
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES IN PERFOR.
MANCE CAN 8E EXPECTED IF THOSE CONDITIONS ARE CHANGED.

MODELS. .

VS5055A Industrial Gas Valve for On-Off service. cation feature), but for high pressure applications.

\ V5055B Industrial Gas Valve with characterized TYPE OF GAS: Natural or LP (liquefied petroleum)only.

guide for slow opening, Hi-Lo-Off, or Modulating PIPE SI2ZE (in.):. 3/4, 1, 1-1/4, 1.1/2, 2, 2.1/2, 3,

service. and 4 (only V5055A,B,C available in 4 in. size).

V5055C- Same as V50554, but with 2 seals to pro: PIPE THREADS: NPT (National Pipe Threads) or parallel

vide a valve seal overtravel interlock (valve-closed BSP (British Standard Pipe Threads - equivalent to ISO

indication). R7 and DIN 2999) available on inlet and outlet of

V5055D--Same as V5055A, but for high pressure 3/4 to 3 in. valves; 4 in. valves have flange con.
applications. nections.

VSOSSE-Same as V5055C (with valve-closed indi- PRESSURE RATINGS. See Table 1.

TABLE |- PRESSURE RATINGS OF VALVE-ACTUATOR COMBINATIONS

ACTUATOR
VALVE V4085A,0¢ VA405858,.EC V4082, VI056¢
DIFF.2 CLOSE-OFF® DIFF.® CLOSE-OFFP DIFF.8 CLOSE-OFFb
pei kPa [ kPa [ Y kPa [ kPs pai kPa (] kPa
VS0554.C 5 | 345 | 15 | 1034 | 15 | 1034 | 15 | 1034 5 | 345 | 15 | 1034
J/4 103 n.
| X?:s”'c '3 | 207 ;15 [ 1034 , 5 @ 345 15 {1034 ' 3 | 207 | 15 | 1034
vS0558 | 5 345 15 ! 1034 | 15 | 1034 15 : 1034 5 ' 345, 15 | 1c34
p J/4103in. I j 1 L J +
* : : ﬁ‘( .-
| 750558 3 7207 15 [ 1034 | 5 35| 15 1034 3| 2071 15 | 100a
: - ) i . "
VS0S5D E | ; 1 i T ‘ 1
: i L8 . 5, 172, & |
AR | 345 | 75 | 5170 1 2 : 724 | 1 (5170 5 | 345 | 75 | 8170
¥5°5!,‘°‘F I s 345 | 45 | 3102 | 15 {1034 | 45 | 3103 | & 345 | 45 | 3103
2.24/2, 3 n. 1 H { _L s

4Maximum operating pressure differential.
] DMax:mum close-off pressure without seat leakage. This is the maximum allowable pressure drop to which a valve
may be subjected whiie fully closed, and 1s independent of the valve body rating.
CUse a V40550, V4055E, V40620, or VIDS5D (with valve-closed indication switch) with @ V8055C or E {with double

' seal) tor a Valve Seal Overtrave! interiock. (continued on mext y

t ORDERING INFORMATION s

WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR
COMPLETE ORDERING NUMBER, OR SPECIFY -

1. Order number. 4. Optional additionsl tapping and plug—1/8 in.
2. Pipe size. downstream and/or 1/2 in. upstream.
3. NPT or paralle! BSP threads (except for 4 in. 5. Replacement parts, if desired.

models with flanges).

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION. OR WOULD LIKE TO COMMENT ON OUR
PRODUCTS OR SEAVICES, PLEASE WRITE OR PHONE:

1. YOUR LOCAL HONEVYWELL RESIDENTIAL GROUP SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY].
2. RESIDENTIAL GROUP CUSTOMER SERVICE

HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 85422 (612) 842.7800

(IN CANADA -HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO MIP 2V9)
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD.
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VALVE BODY RATING: 75 pai [517.1 KPa); body ~ REPLACEMENT PARTS:

pasees burst test of Underwriters Laboratories Inc. Replacement seal assembly —includes valve seal, bonnet
VALVE CAPACITIES: A.G.A. ratinge at 1 in. [0.25 kPa) seal, and tube of lubricant. ‘
pressure drop; based on gas with specific gravity of 133393A for 3/4, 1, 1-1/4, and 1:1/2 in. valves.
0.64. (See Fig. 1 for other pressure drops.) 133392A for 2, 2-1/2, and 3 in. valves.
o 137253A for 4 in. valves.
VALVE $IZE A.G.A. RATED . Replacement bonnet assembly -includes complete
) Y bonnet assembly, plus the required replacoment seal
(in. ofh m3/hr assembly.
3/4 665 18.8 — REPLACE-
! 960 27.2 VALVE VALVE 8I1Z€ MENT
1.1/4 1406 39.8 MODEL tin.) BONNET
1.1/2 1717 48.6 ASSEMBLY
2 3620 102.6
3/411-1/41.1/2 | 1333098AA
2:1/2 425 | 1203 vS055A 22123 | 133417AA
3 5230 148.1 {On-O) “a 136011AA
4 (V50854) 10200 | 2888 VB055B | 3/4.1,1-1/4 1.1/2 | 1333988A
s {vegsee o) 9180 | 2569 (Characterized | 221723 | 13AT7BA _
Guide) ) 136011BA
e (e, e - V5055C 3/4.1.1-1/41-172 | 137338AA
e S = 53K (Valve-Closed 2,21723 133064AA
S S~ - ~—F ' . indicator) 4 136911CA
I f (Hion Premure, | 341 1-1/4.1:172 | 136308AA
R i : ’ Ay 7
; il O 221,23 ] 138307AA
1
H £ . VB5055E
)5 R A (High Pressure, 3/4,1,1-1/4,1-1/2 | 136308BA
s ey A ==y Valve-Closed
i; o= w7 -:—:-:: Indicator) 2,21/2,3 136307BA
/ .
t 2 :
I - APPROVALS: The following combinations of V5055
: : e Valves (3/4 through 4 in.) and V4055, V4062, and
SR 1 ARt V9055 Fluid Power Actuators are approved by these
VT '!?.4 /1?... R agencies.
V47V 5 UNDERWRITERS LABORATORIES INC. LISTED
. 100e s Y (File No. MH1639, Guide No. YIOZ):
M M e Ko - V4055A,B,D.E/VS055A,8,C.D.E
ML V4062/VS055A,B.C.E
FIG. 1—-FLOW CURVES FOR V5055 VALVES. V9055/VS055A,B.C.E
INDUSTRIAL RISK INSURERS (FORMERLY
F.I.A.) APPROVABLE:
V40 .D.E/V5055A,B,C,D,
UPSTREAM TAPPING AND PLUG: 1/4 in. NPT or par- m:g,’t,ﬁoss ﬂ CSE DE
allel BSP is standard; additional 1/2 in. NPT is VQOSSNSOSSA:B:C'E
optional. FACTORY MUTUAL APPROVED (Report Nos.
DQW":;TREAM TAPPING AND PLUG (optional): 1/8 20698, 20835, 21172, and 24061) AND Ammcm
in. NPT. GAS ASSOCIATION DESIGN CERTIFIED i
AMBIENT OPERATING TEMPERATURE RATING: ficate Nos. r-273.001,r-273.121f:md F-273.2C()?).‘m
Minus 40 F to plus 150 F [minus 40 C to plus V4055A/V5055A B V4055E/V5055E
66 C)]. (to plus 125 F |52 C] when used with a V4055B/V5055D V4062/V5055B.C
V9055). '

V4055D/V5055C V9055/V5055B.C
CANADIAN GAS ASSOCIATION CERTIFIED
(Report No. 1029-SSV-4098; 60 Hz actuator models

MATERIAL: Die-cast aluminum.
MOUNTING MEANS: Mounts directly in the gas supply
- line.

DIMENSIONS: See Fig. 2and 3. onl:v,kOSSA 5 D.E/VS0SSAE C D E
WEIGHT: ' V4062/VS05SB
3/4,1,1-1/4,1-1/2 in.valve - 41b[1.8Kkg]. V9055/V50S5B
2in. valve - 81lb[3.6Kkgl.
2:1/2, 3 in. valve ~111b[5.0kg].
4in. valve -281b[12.7kg). fcontinued on next pege)

3 60-2307-5




BRITISH GAS CORPORATION AND DUTCH GAS
INSTITUTE APPROVED:

V4055 or V4062 with V5055A1129, -All137,
-Al1145, -Al152, -Al160, -Al178, -Bl168,
-B1176, -Bl184, -B1192, -B1200, -Bl1218,
-B1317, -B1325, and -B1333.

V4055D or V4062D with V5055C1216, -C1224,
and -C1232.

AUSTRALIAN GAS ASSOCIATION APPROVED:
VS055B1242, -B1259, -B1267, -B127S, -B128S,
-B1291, and -B1309.
DIN-DVGW APPROVED (GERMANY):
V5055A1129, -Al1137, -Al145, -Al152, -Al160,
-Al178, -A1236, -B1168, -Bll176, -Bll1M4,
-B1192, .B1200, -B1218, and -B1226.
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FIG. 2-APPROXIMATE DIMENSIONS OF THE 3/4 THROUGH 3 in.

IN in. [mm IN BRACKETS].

V50565 VALVES WITH VALVE ACTUATOR,




GAS VALVE SIZING

1. Check the burner nameplate for (a) the type of
gas used, and (b) the gas flow cepacity. The capacity
will be listed in Btuh (Btu's per hour) or in ¢fh (cubic
foet per hour).

2. Call the gas utility for information on (a) the
specific gravity (sp gr) and (b) Bru per cubic feet (Btu/
cu ft) for type of gas used.

3. Find the capacity in cfh. If the capacity is loteu
in Btuh, convert to ofh by the following formula.

‘v i - Btuh (from burner nameplate
Capacity in o = G o oy
4. For gases with specific gravities other than 0.64,

multiply the burner cfh by the proper conversion factor
shown below.

S. Use the corrected capacity in cth when determin-
ing the gas valve sise on Fig. 1.

6. Determine the maximum pressure drop across the
valve, and draw a horisontal line at this pressure on Fig. 1.

7. Draw a vertical line on Fig. 1 at the capacity (cfh)
previously determined. Use the corrected capacity for a
gas with a specific gravity other than 0.64.

8. Use the valve sia~ at the intersection of the hori:
sontal and vertical lines. 1If the intersection is between
valve sizes, use the next hightr valve size to the right.

TO SIZE 2 IDENTICAL VAL'VES PIPED IN SERIES

1. Find the cfh for the type of gas used.

2. Consider both vaives as 1 unit. Determine the total
maximum pressure drop across the unit.

3. Find the pressure drop across the first valve by

YY;:SO F ( g ) M:':;‘T;:LY assuming it to be 45 percent of the total pressure drop.
5 Sverage 4. Find the valve size from Fig. 1.
LP—Propane 1.83 1.58 5. The second valve will be the same size as the
LP-B“‘.“Q 1.98 176 ﬁn‘ '.lv.‘
u} s
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FIG. 3-APPROXIMATE DIMENSIONS OF THE 4 in. V5085 VALVES WITH VALVE ACTUATOR, IN in. (mm IN
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INSTALLATION

WHEN INSTALLING THIS PRODUCT. ..

1. Read these instructions carefully. Failure to
follow them could damage the product or cause a
hazardous condition.

2. Check the ratings given in the instructions and on
the product to make sure the product is suitable for your
application.

3. Installer must be a trained, experienced, flame
saféguard control technician.

4. After installation is complete, check out product
opération as provided in these instructions.

1. Turn off gas supply before starting installation.

2. Disconnect power supply for valve actuator be-
fore beginning installation to prevent electrical
shock and equipment damage.

3. The valve must be installed so the arrow on the
valve points in the direction of gas flow. (Gas
pressure helps to close the valve.)

LOCATION

Install the valve in the gas supply line downstream of
the pressure regulator. The valve and actuator may be
mounted in any position that allows sufficient clearance
for installation and for repair or replacement.

1. The valve position indicators should be easily
visible with the valve and actuator in their final position,

2. The final position of the valve and actuator must
allow for damper linkage if used.

IMPORTANT
Allow room for turning the valve body (actuator
not attached) onto the gas piping. *'Swing’’ dimen.
sions, measured from the center of the pipe are:
3/4 through 1-1/2 in. valves-4in. | 101 6 mm]|.
2 through 3 in. valves-5in. {127.0 mm .
4in. valves- 7in. [177.8 mm}.

MOUNTING (FIGS. 4 THROUGH 6)

____ WARNING

I Ll Y

If fiow is not in direction of arrow on valve body,
~valve may not shut off.

1. Use new, properly reamed pipe, free from chips.
2. Do not thread pipe too far (Fig. 4). Valve distortion
or malfunction may result from excess pipe in valve.

3. Remove the protective caps from the ends of the
valve. Do not attach the valve actuator until the valve
body installation is complete.

4. Apply good quality pipe dope, putting a moderate
amount on the male threads only. Use dope sparingly; if
pipe dope iodges on the valve seat, it will prevent proper
closure. If using LP (liquefied petroleum) gas, use pipe
dope resistant to action of LP gas.

S. In.tall valve with the gas flow in the direction
indicated by the arrow on the casting.

6. Apply a parallel jaw wrench only to the flat next
to the pipe being inserted (Fig. 5). A wrench applied to
the valve body itself or to the end farthest from the pipe
being inserted may distort the casting, causing a mal
function. Do not use the valve for a lever.

7. The gas flow MUST be in the same direction as

« the arrow on the hottom of the valve body.

8. Two threaded companion flanges, 2 gaskets (in-
cluded with valve), and 16 bolts (with washers and nuts)
are required for mounting a 4 in. V5055 valve. Mount a
threaded flange and gasket on vach end of the valve as
shown in Fig. 6. Then screw the pipes into the threaded
flanges. Apply dope sparingly, and use wrenches and vises
properly as shown in Figs. 4 and 5.

9. Make sure the power supply has been disconnected
from the valve actuator. Then mount the actuator on the
valve body and complete the electrical and linkage con
r.«ctions as instructed in the sheet packed with the
actuator.

2CLEAN THREADS EALESS DOPL MAY
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FIG. 5-INSTALLING A 3/4 THROUGH 3 in. V5055 VALVE.
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FIG. 6—INSTALLING A 4 in, V5055 VALVE.
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[ OPERATION AND CHECKOUT ]

OPERATION

A V5055 Industrial Gas Valve is operated by a V4055,
V4062, or V9055 Fluid Power Gas Valve Actuator. The
valve opens when the actuator is energized, and closes
when power is removed. When closed, the vaive seals off
against the rated close-off pressure with no power applied.
For further information. refer to the instruction sheet
for the actuator.

CHECKOUT

Do not sliow tus! to accumulate in the combustion
chamber. If fuel is sllowed to enter the chamber
for longer than » few ssconds without igniting,
on explosive mixture could result.

1. Do not put the system inio service until you

have satisfactorily completed the Valve Leak
Test below, all applicable tests described in the
Checkout section of the instruction shest for the
flame safequard control, and any other tests
required by the burner manufacturer.

2. All tests must be performed by a trained, ex-
perienced flame safeguard control technician.

3. Close all manual fuel shutoff valves as soon as
trouble occurs.

After the insallation is complete, cycle the valve
several times with the manual fuel shutoff cock closed.
Make sure the valve and actuator function properly. Also
perform the Valve Leak Test described below before
putting the valve into service.

VALVE LEAK TEST (FIG. 7)

This is a test for checking the tightness of closure
of a gas safety shutoff valve. It should be performed
(by qualified personnel) during the initial startup of a
burner system, or whenever the valve or valve bonnet is
replaced (see Service Information). It is recommended
that this test also be included in scheduled inspection
and maintenance procedures. For a periodic inspection
test, follow steps 1,3,4,5,8,9,10,12,14,16, and 17.

1. De-energize the control system to ensure that there
is no power to the safety shutoff valve (C), shown in
Fig. 7.

2. Close the upstream manual gas cock (A).

3. Make sure the manual test petcock (F) is closed in
the leak test tap assembly (D).

4. Remove the leak test tap plug and connect the test
apparatus to the Leak Temt Tap (D).

S. Closs the downstream manual gas cock (E).

6. Open the upstream manual gas cock (A).

7. Run the safety shutoff valve (C) to its fully open
position (through the safety system). theri immediately
de-energize the system to close the valve.

8. Immerse a 1/4 in. tube vertically 1/2in. |12.7mm|
into a jar of water.

9. Slowly open the test petcock (F).

10. When the rate of bubbles coming through the water
stabilizes, count the number of bubbles appearing duringa
10 second period. Each bubbie appearing during a 10
second period represents a flow rate of approximately
0.001 cth. To meet all U.S. requirements, there shoid
be no more than 23 bubbles during a 10 second neniod
(approximately 0.023 cfth - 650 cc/hr). If leakage
exceeds 23 bubbles, replace the valve immediately.

NOTE: For international leak test requirements, contact
the office of the appropriate approval agency.

FOLLOWING THE TEST:

11. Close the upstream manual gas cock (A).

12. Close the test petcock (F), remove the test appar-
atus, and replace the leak test tap plug (D).

13. Open the upstream manual gas cock {A) and ener-
gize the safety shutoff valve (C).

14. Test with soap bubbles to ensure that there is no
loak at the test tap (D).

15. De-energize the safety shutoff valve (C).

16. Open the downstrearn manual gas cock (E).

17. Restore the system to normal operation.

MANUAL
GAS CO(»

8 e ALUMINGN Dk
(OMPLR P 07
BN —

v ] 1amon o ass
l Wt mATER

Lt A
5 DECREL
ANGLE

Ll MAY ALSC BE A PERMANIAT PETCOCR .

FIG. 7-VALVE LEAK TEST.




SERVICE INFORMATION

1. Turn off the gas supply and disconnect ail
electrical power to the valve actuator before
servicing.

2. Only qualified service technicians should at-
tempt to service or repair flame safeguard
controls and burner systems.

3. Do not disassemble the valve bonnet assembly
the valve seat is not replaceable.

{ 4. Failure to properly position and seat the sealsin

the valve body may result in a hazardous gas

leak.

SCHEDULED INSPECTION
AND MAINTENANCE

A schedule should be set up and followed for periodic
ingpection and maintenance, including the burner and all
other controls as well as the valve(s). it is recommended
that the Valve Laak Test in the CHECKOUT section be
included in this schedule. Refer to the instruction sheet
for the flame safeguard control for more information.

VALVE BONNET REPLACEMENT

The entire valve bonnet miay be replaced without
removing the valve bodv from the gas line. Do not
disassernble the valve bonnet assembly: the valve seat is
not replaceable.

For part numbers, refer to Replacement Parts ir the
SPECIFICATION section. Complete instructions on
replacing the bcnnet assembly are included with the
replacement part.

NOTE: Any V5055 valve body can be fitted with a bonnet
assembly with 2 seals to provide a valve seal over-
travel interlock (valve-closed indication). Add a valve-
closed switch (Part No. 133569) to the actuator when
changing the bonnet. Identify this change by tagging
the valve so that if the valve should require future
replacemant parts, the correct parts may be ordered.
This change is not ¢pproved by Factory Mutual.

REPLACEMENT OF SEALS (! G.BOR9)

When removing the bonnet to inspect and clean the
valve, install new seals (see Replacement Parts) Coat
the new seals with the grease provided, and position them
in the valve body as shown in Fig. 8 or 9.

Failure to properly position and seat the seals in
the valve body may result in a hazardous gas leak.

After the new bonnet assembly has been installed,
or the bonnet removed for any reason, check for gas
leakage around the bonnet seal. Turn on the gas at the
manual valve. Paint the seal area with a rich soap and
water solution. Bubbles indicate a gas leak. If a leak
is detected, check 1o see that the bonnet screws are tight.
If necessary, turr off the gas again and remove the
bonnet tc be sure the seals are properly seated.
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FIG. 8-PROPER POSITIONS OF VALVE AND
BONNET SEALS IN 3/4 THROUGH 3 in.
VALVES.
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THE V9055 GAS VALVE ACTUATOR 7
PROVIDES MODULATING (SERIES 90)
CONTROL OF THE GAS SUPPLY TO
COMMERCIAL AND INDUSTRIAL
2 YETTV, LTI AT
{ . . ’f

BURNERS.

O Actuator opens the valve to the LO fire
position when power is supplied. Actuator
then modulates to meet firing rate controller
demand.

D Actuator is equipped with an integral shaft
which may be used to drive a combustion
air damper in unison with the valve

0 The V5055 Gas Valve includes a yellow
SHUT indicator. The actuator includes a red
OPEN indicator. The indicators provide
constant visual indication of valve position

O Actuator can be used with all V5055 valve
models; however, best control and low fire
repeatability will result with V5055B. with
characterized guide

O Ambient temperature range minus 40 to
125 F [ minus 40 to 53 C]

O Auxiliary 1/2 hp rated switch is optional
and may be added in the field

O Integral damper shaft provides a maximum
of 20 pounds [9 kilograms] of fore

O Valve and actuator may be mounted in any
position

D Models available with NEMA 4 (weather:
proof) enclosure

0 V9055D/V5055C,E combinations available
to meet Factory Mutual valve closed indication
requirements for firing more than 250 hp (12.5
million Btuh or 10,000 lbs. per hour steam)
and Underwriters Laboratories Inc. 795 re.
quirements for valve seal overtravel interlock

O When replacing a V9034 actuator with a
V9055, the V5034 valve body must also be
replaced with a V5055

Form Numbaer

Vd.
REV. 1.77 (.048)




SPECIFICATIONS

MODELS: ELECTRICAL RATINGS:
V9055A-C.E Modulating Fluid Power Gas Valve
Actuators. VOLTAGE/ OPENING HOLDING
V9055D Modulating Fluid Power Gas Valve Actuator FREQUENCY [WATTS] VA | WATTS] VA

V9055/V5055 ACTUATOR-VALVE COMBINATIONS:

with valve clored indication switch.

120/60 % | 22| 2 |37
100-50/60 | 57/46 | 100/81] 26/20 | 36/31
200-50/60 | 76/53 | 164/114] 22/1% | 36/30
220/50 68 | &1 | 20 | 32

- 240/50 88 | 194 | 19 ]| 36
VALVE V0BED
VI0S5A (use with AUXILIARY AND VALVE CLOSED (FACTCRY
VB058C.E) MUTUAL) SWITCH RATINGS: 1/2 hpa.
5 psi [35 kPa) ditf.; 120V 200V
\3//5‘02?: 16 psi {105 kPa) - Full Load 9.8 amp 4.9 a1 p
' close off Locked Rotor | 68.8amp | 29.4 amp
V50558 3 r;';? 1[ ‘k :; ]k:;'}’ _ SMaximum total connected power to both switches
4in, (if used) is 1800 VA,
close oft
5 psi (36 kPa) diff.; |5 psi (36 kPa) diff.;
V5065A.C \ .
ya3im | 107 1106 kPal | 16081 (I0BKPAI - 1oW FIRE ADVUSTMENT: 5 (nominal) to 50 (maxi.
LU _Cose oT"__ mum) percent of actuator stem travel.
v5055A,c |3 P4 (21 kPal diff.; 3 psi 121 kPa] dift..  opENING TIME: 50 Hz models-31 seconds (nominal).
din. 15 psi {105 kPa} | 15 psi (105 kPa) 60 Hz models - 26 seconds (nominal).
close off close oft CLOSING TIME: 1 second (maximum).
V50550 € |5 psi [35 kPa) diff.; |5 psi [35 kPa) diff.; DAMPER ARM RATING (damper drives 1 direction
3/4-1-1/2 75 psi {525 kPa] 75 psi {525 kPa) only):
n. close off close off Standard Models-20 1b. maximum at 2:11/16 in.
VB065D.E |5 psi [35 kPa] ditf.; |5 psi [35 kPa) dift.. radius at plus 20 to 125 F and S 1b. at minus 40
2,21/2, | 45p.i (315kPa) | 45 psi [315 kPa) to 20 F [9 kg maximum at 68 mm radius at
3in. close oft close off x_;uéx]us 7 to 66 C and 2.3 kg at minus 40 to minu:

Models with Damper Shaft Return Spring-10 1t
maximum at 2-11/16 in. radius at plus 20 to
125 F and 5 Ib. at minus 40 to 20 F {4.5 kg at
68 mm radius at minus 7 to 66 C and 2.3 kg at
minus 40 to minus 7 Cj.

3The low fire position of the VS055A.C.D and E
valves will differ from those of the V50558. Check
the valve flow curves in form 70-8311 and match the
low fire adjustment to the burner design and
application.

ORDERING INFORMATION

WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR
COMPLETE ORDERING NUMBER.
SPECIFY~ 1. ORDER NUMBER.

2. VOLTAGE AMD FREQUENCY.
3. STANDARD OPENING TIME.

4. ACCESSORIES, IF REQUIRED.
5. NEMA £ ENCLOSURE, IF NEEDED.

1F YOU HAVE ADDITIONAL QUESTIONE, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE:

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY).
2. RESIDENTIAL DIVISION CUSTOMER SERVICE

HONEYWELL INC., 1808 DOUGLAS DRIVE NORTH
MINNEAPOL IS, MINNESOTA 55422 (612) 542-7800

(IN CANADA-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, JICARBOROUGH, ONTARIO M1P 2V9)
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD.




LOW FIRE CONNECTIONS

ADJUSTMENT 7 10
/ PROPORTIONING

CONTROLLER

LINE VOLTAGE
POWER SUPPL Y
CONNECTIONS
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‘ CONNECTIONS
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N
" GROUND SCREW

AUXILIARPY
SWITCH

VALVE CLOSED
INDICATION SWITCH

= ADJUSTING SCREW
.' > l FOR AUXILIARY
SWITCH
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FIG. 3—-INTERNAL COMPONENTS AND CONNEC-
TIONS IN THE V9055.

WIRING

Disconnect power supply before connecting wiring
to prevent electrical shock and equipment damage

All wiring must agree with applicable electrical codes
and ordinances.

Connect power supply to terminals 1 and 2 on the
terminal strip. Do not make any connections to the

unmarked terminals shown in Fig. 3.
NOTE: If replacing a V9034, remove the 24 volt trans-
former since V9055 has a built-in transformer.

PRECEDING PAGE BLANK NOT FILMED

PROPORTIONING CONTROLLER
140 OHm POTENTIOMETER
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V9055 GAS VALVE ACTUATOR

[\ POWER SUPPLY PROVIDE DISCONNECT MEANS AND OVERLOAC
PROTECTION AS REQUIRED

A\ CIRCUIT CLOSED WITH ACTUATOR DE-ENERGIZEC -

FIG. 4-HOOKUP FOR THE V9055 MODULATING
GAS VALVE ACTUATOR.
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"A POWER SUPPLY PROVIDE DISCONNECT MEANS AND OVERLOAL
PROTECTION AS REQUIRED

FIG. 5-V9055 CONNECTED TO THE R4795 IN A
TYPICAL APPLICATION.
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. ADJUSTMENTS

IMPORTANT
When using the V9055 with the VS055C or E
(with Factory Mutual double ssat) match low
fire minimum adjustment to burner and applics-
tion. Too low an adjustment could result in loss
of burner flame. This low fire adjustment should
also be checked at periodic maintenance intsrvals.

ADJUST LOW FIRE ADJUSTMENT

The low fire setting is adjustable from 5 (nominal)
to 50 (maximum) percent of actuator stem travel. The
low fire adjustment is factory-set at the maximum
position (approximately 50 percent of full gas flow
capacity). Check to be sure the low fire setting is at
maximum (full clockwise) before starting the adjustment
procedure. To adjust:

1. Remove the lead to V9055 termina! R. Jumper
terminal R to W. This will prevent the actuator from
going to the high fire position.

2. Using a Phillips screwdriver, turn the low fire
adjusting screw to the desired low fire position. DO
NOT PUSH INWARD ON SCREW.

Shut down the bumer, and then restart. Repeat
several times to be sure the low fire setting is suitable
for correct bumer light off.

Tumn off power supply. Remove R-W jumper, and
reconnect the lead to teiminal R on the V9055.

ADJUST THE AUXILIARY SWITCH
(if used)

The auxiliary switch is adjustable throughout the
stroke of the actuator. With the switch installed in the
actuator, turn the adjus*ng screw (Fig. 3) clockwise
/7N to cause the switch to operate earlier in the
stroke and counterclockwise »~\ to operate later in
the stroke.

OPERATION

To function as intended, the V9055 must be con.
nected to a properly sizsed valve. Too large a valve will
not properly modulate the gas flow.

When the actuator is energized, it will drive at least
to the adjustable low fire position. How far it will open
beyond this low fire position depends on the demands
of the modulating coatroller.

i Olgggu

CHECKOUT

Afrer thl valve installation is complate, cycle the
valve a few times with the manual fuel shutoff cock
closed before testing the system in actual operation.

SERVICE
The actuator is not field repairable, exocept for re-
placing the auxiliary switch. See page 4 for procedure.

When the controller calls for no heat, the actuator
will modulate th. valve to the low fire position. When
power to the actuator is interrupted, the valve will be
closed all the way.

Fig. 5 shows the V9055 in a typical flame safeguard
control system.

Do not disassemble the valve actuator. Perform the fol-
lowing checks before removing and replacing the V9055
oas valve actuator.

1. With manual gas valve closed, energize the
V9055 and check for voltage on terminals 1 and 2.
Actuator should modulate to the low fire position.

2. Disconnect the leads from the modulating con-
troller (terminals W, R, and B). Connect 3 manual
potentiometer, color-tocolor, to terminals W, R, and
B on the actuator. With the valve energized, use the
potentiometer to open and close the actuator. It should
run from low fire position to full open.

If the actuator itself has failed, return it to the
factory for repair.

HONEVWELL MINNEAPOLIS, MINN. 55408 INTERNATIONAL Salas Offices in all principal cities of the world. Manufacturing 1n
Austratia, Canada, Finland, France, Germany, Japan, Mexico, Netherlands, Spain, Taiwan, United Kingdom, US.A.

PRINTED IN USA.

I
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ATTENTION: Toassure safe anT proper performence M INese iNEIruCHions Care!uity Delors attempling 10 iNstal Or 0Derals s Fenwel 05 16 Direc!

Soark ignition System Please retan for luture reference
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5.16.C

SERIES 05-16
24VAC Direct Spark Ignition System

SERIES 05-16
24VAC Direct Spark Ignition System
with 15-Second Cold Start Pre-Purge
Option

SERIES 05-16TWO
24VAC Direct Spark Ignition System
with 45-Second Pre-Purge Function

U S PATENT NOS 3 847 533 3 B53 455
ond 3 86! 854 QOther Patents P.r\d.ng

INSTALLATION INSTRUCTIONS

GENERAL INFORMATION
The Fenwal Series 05-16 Direct Spork Ignition System
offers an alternative to piloted ignition systems on gas
tired equipment burning notural. manufactured or LP
gases ot input rates up to 400 000 BTU per hour

The Series 05-16 is also available with an optional cold
start pre-purge feature

PRINCIPLE OF OPERATION

The Series 05-16TWO made primarily tor conversion
gos burners incorporates o purge-timing circuit and
greater flame sensitivity os required for conversion

burners or power burners

To ignite the burner it is necessary only to set the
thermostat. The thermostat powers the igniter to
simultaneously provide the ignition spark and open the
main burner valve

In units incorporating the prepurge feature. ofter setting
the thermostat, o delay period ensues allowing the
combustion chamber to be purged of any residual gas
Atter the purge cycle as specified tor 0516 or
05-16TWO, the ignitor simultaneously energizes the
spork circuit and opens the main burner valve

As soon as the flome is established the spark ceases
thus minimizing rodio and TV interference

Electronic tlome sensing circuitry in the ignitor detects
the presence or absence of main burner tlome If

the flome is not estublished during the Flome Estab
lishing Period. the system cioses the gos valve and
locks out. If the flome is extinguished during the

duty cycle. the ignitor will provide one immediote
retry for ignition betore going into lockout. To re
activate or retry for ignition simply reset the thermo
stat by turning it down for 5 seconds and then raising
it again to the desired setting

MOUNTING

The Series 05-16 is not position sensitive and can be
wounted vertically or horizontally. The cose, or printed
circuit boord, may be mounted with #6 hardware

*Design is certified by AG A 1o ANS 221.20 Automatic ignition Systems Ao @ b\

_ !

Integral standofts on the bottom of the PC board pro
vide proper electrical and thermal isolation between
the board and the mounting surfoce
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CAUTION: Do not apply power to control unit until wiring is
completed and electrode is properly grounded.

LOW VOLTAGE CONNECTOR AND ASSEMBLY
(Fenwal P/N 05-127324-024):

insert plastic connector onto adge ot PC board as shown
in Figure 1. (Connector will not tit if reversed). Connect
leads as follows (See Figure 3):

Red wire to 24VAC transformer
8rown wire fo valve

Black wire to flame sensing elecirode
Yellow wire to ground

NOTE 1: Fiame sensing isad has . 187 female Quick connec!
terminal to mate with maie terminal on liame sensing electrode

NOTYE 2: /1 low voltage connector assembly and lead wires are
not ordered from Fenwal. component parts may be procured
using Table 1 below.

HIGH VOLTAGE ASSEMBLY
(5mm Silicon Rubber Insulated Wifn):

Connect the female spark plug connector to the High
Voltage Terminal on top of the control. Attach '~
femole quick connect terminal to the High Voltage
Electrode. See Figure 28.

Caution: High Voltage

TABLE )

$-pin odge connector AP #480519-6 with terminols #61668.1 .
Molex #09-01.108) with terminals

MOLER CONNE DT S - g
N e

WEEAT INTO FOS: T1ONS

#08.01-6102. / —
High Voltege leod wire  Smm stronded wire with insulotior ; URTTTTOVERRR. T L.

rated 250°C. - u-u»..‘—‘

Rodix #3257 « SOma vaLvt GROUND Ltacs
Fleme sonsing loed wire 1BAWG stronded wirs with insulation mg'mfg:'m L

roted 01 200°C. —_—

Tensolite #726TX33UL. NN $LAME SENSOR LLAD YSAWG

Ny CONOLITOR YlamAl Dia

insulator Boot Jomok /Detroit Silicon Div.) #935. - uucv- //\\\\’\\x ““‘:o- Tew apew
Terminah Quick connect, and sparkplug type \

femaie connector.

FIGURE |
ELECTRODE

Proper location of the elecirode assembly is important
for optimum system performance. It is recommended
that electrode ossembliss be mounted temporarily using
clamps or other suitable means so that the system can
be checked before permonently mounting the nssembly.
The electrode assembly should be located so that the
tips are inside the {lome envelope and about '2 " above
the base of the fiome. (Figure 2A)

IMPORYANT: Ceramic insurators should not be within or close
to the tiame patte:n. Study the iliustrations below before pos:
tioning the electrodes

NOTE: Eiectrode assembiies should not be adiusted or dis
assembled. Electrodes shouid have a gap spacing 0! 0.125
*0.032" I this spacing is not 8 spacifted, return the etectrode
assembly to Fenwal for replacement Electrodes are NOT lielo
adjustable

) b © i
. FLAME SENSE 4
e | S—— ELECTRODE _1:4:4 ‘
4 S —— lI:E'
i [ : el HIGH VOLTAGE '
P > ELECTRODE _d_ﬁﬂ _[___E”
‘ 1 ./ 7 1 : N 100001
L P
YES NO L o A L_ -
ELECTYROO! AMBIENTY  WiiTY
FIGURE 2A FIGURE 28

WARNING: Do not apply power to input terminals unless electrode is properly connected & grounded

PRELIMINARY SYSTEM CHECKS s

The system must be checked after installation and
before gas supply is turned on.

A

8e sure that input is polarized as shown in Figure J ond
tha installation is electrically grounded.
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YO MEASURE £LAME CURREN
OISCONNECT SENSOR WIRE AT ELEC TRODE
AND INSERT 0 50 MICROAMP DC METER

BURNE

SPARNK
(12% GAP YO
BURNER TOP)

FORREMOTE FLAME SENSING

FIGURE 3

INITIAL OPERATION v

1. Check installation. mounting. and electrode gap to
insure conformance to specitications.

2. With the gos supply shut oft, opply electrical power
to the system by advancing the thermostat.

3. Chock to insure thot a spark is being produced ot
the electrode during the trial-for-ignition period specified
tor the unit. Units should lock out atter trial-tor-ignition
period. Set thermostat below ombient temperature.

NOTE: Pre-purge units have a typical delay of 15 seconds betore
1gnition sparks occur Series 05-16TWO units have a typical
delay of 45 seconds

SAFETY CHECKS m—

1. Manually shut off gas supply and opply power to the
control board by advancing the thermostat. Atter unit
haos locked out, check that there is no voltoge output
between “Valve” and "Ground” with a suitable volt-meter.
Set thermostat below ambient temperature.

2. Manually open the gas supply valve and reactivate
control unit by raising the thermostat above room temp-
erature. Sparking should occur (after the purge period
on pre-purge units) and cease when the {lame is estab-
lished. While running, manually close the gas supply
valve. Sparking should start os soon as the tiame is
extinguished. The spark should remain on for the trial-
for-ignition period and then lock out. Check thot there is
no voltoge between “Vaive” and "Ground” os described
obove.

REPAIRS wemmmmn —

4. Monually open the gas supply line and odvance the
thermostat to recycle the unit.

5. Check that ignition has been accomplished within
the triol period. Sparking will cease a few seconds
ofter establishing the tiame.

6. It system ignites but fails to hold in. check for 5 micro-
amp minimum flame sense current and check to assure the
system is properly grounded per Figure 3.

7. For multiple unitins* llation, assure that ol! units

are powered by 0 commc.i supply voltage and all are
correctly polorized and grounded.

A

SERVICE CHECKS

Flome current is the current which passes through the
tiome from the sensor to ground 1o complete the primary
safety circuit. The minimum tlome current necessary to
keep the ignitor trom lockout is five microomps. To
meosure flame current, DISCONNECT INPUT VOLTAGE
then remove low voltage sensing lead wire from elect-
rode terminal ond insert 0 0-50 DC microomp meter ina
series with the sensor probe and sensor wire. (See Fig-
ure 3o.) Meter reading should be 5 microomps or higher.
f meter reads below "0" on scole, the leods ore reversed.
Disconnect power ond reconnect leads tor proper
polarity.

if the tlome current reading is less thon S microamps
reposition the electrode in the {iome to get o higher
reoding.

SRR
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The Fenwal Series 05-16 Direct Spark Ignition Systems
ore not field repairable. Any moditications or repairs to
the Series 05-16, or 05-16TWO, will invalidate Fenwal's

S

stondard warronty as well os agency certifications.
Foulty units should be returned to the factory tor repair
or replacement.




05.162426-00X% With cose

05.162425.00X Withoyt cose

15.162426-10X% Purge unit. with cose
05.162425-10X  Purge unit, without cose
03-162426-20X 05-16TWO unit. with cose
05-162425-20x 05-16TWO unit. without cose

TRIAL FOR IGNITION 05-16242X.- %00 3.3 seconds
(Fleme-Establishing Peried and /or 05-16242X- X0V 4.7 saconds
Lockout Time) Nominel: 05-16242X-X02 5.6 seconds

05-16242%.X03 6.8 seconds
05-16242X-X05  10.0 seconds
05.16242X.X06 12.0 seconds

PRE-PURGE DELAY TIME: 0516 Units 7.0 seconds minimum
15.0 seconds typicol
0516TWO Units T80 Lecondh wprcal
IGNITION MEANS: interrupted
FLAME FAILURE RE-IGNITION TIME: Less than .8 seconds
INPUT VOLTAGE:  24VAC, 60Hz. Operating range 20 to 28 VAC
INPUT CURRENT DRAIN:  90mA Ignitor current drain only 300mA (momentary during ignition;

Does not include vaive power.
AMBIENT RANGE: - 40 10 165°F .

MOISTURE RESISTANCE: 10 90% humidity Control is moistureproot but not waterproot and must be
protected ogainst direct exposure 1o water

TYPES OF GAS: Notural, LP. Manutactured
VALVE RELAY COMTACT RATING: 1.0A continvous @
24VAC
LEAD WIRE & CONNECTORS

HIGH VOLTAGE ASSEMBLY: 05.127328-0xXX Smm stranded wire rated at 200°C. Supplied with "« quick
connect and spark plug-type terminais. Designate length in
lost two digits of cotolog number. Max. length 48 . Assembied

LOW VOLTAGE ASSEMBLY: 05-127324-4XX §-pin plastic edge connector with four lead wires for inpu?
power, valve, ground and flame sensing. Assembled

INSULATOR BOOT: (stroight)  05-115548-000 Provides electrical and environmental protection ot
(90°*) 05-115548-001 electrode high voltoge terminai

Speciticotions subject to change without notice.
OUTLINE DIMENSIONS =eemmsenam———
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—— A e | 10— CAUTION: The Fenwal Series 05-16 Direct Spark ignition Systems
2 R ! L ey el are designed for use only on new products by manufacturers of gas
=~ y ————— fired equipment. it may only be used as such, or as replacement for
LI v o - : r—“* an existing Fenwal Spark ignitor. Any substitution or application
’ : ! e must be expressly approved by Fenwal or the manulacturer of the
\ ome { ! »
- ‘ , L \ J_i oquipment. Impropet substitution or application may result in mai
{ o = T ’ -~ function of equipment such as loss of flame sensing safety circut
~ i e creating an explosive atmosphere
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Fenwal Inc P that this Produc! 18 tree rom delects (N MAISNA) AN workmManship 8nd it will repsr O rePIace any praduct Ot pan thereot which proves to be
aot " P OF tor 8 penod of 1§ Moning ater delvery of the Product 10 the buyer For 8 full descnption of Fenwa! 8 LIMITED WARRANTY. which smong
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SERIES 05-15 & 05-16

FENWAL ot TIPS

Direct Spark Ignition System Service Guide

SERVICE HINTS, DIAGNOSIS and CORRECTIVE MEASURES

l PRy VOLTAOL
The only tools required to service the 05-15 and -16 are a Phillips head screw-
drver and a 20,000 ohms/volt multi-tester (Radio Shack 284013, Alired .
WV.518A. Tnpiett Model 310C or equivalent) nadi
What's Wrong Why What to do J wane —
1 Lockout occurs 3-10 1 Reverse polanty Para. | wOwen SPane ELRCTROOL fLECTRO0
seconds after gnition 2. System unproper!y Para. 2 amoLrER GhITION -G :
: pounded =0l
: 3. Gas pressure too high. Check 10 mnsure input pres: |
; ausing flame to hft sure as specuﬁed on manu- L, FOR Al GAS VALVE
off burner facturer's data plate WNTON @
4. Sensor probe incorrectly Para. 6 T
’ positioned 1n flame
pattern
} 2. Flame not established Spark gap 100 small Para. 3.a -
Arcing to ground Spark gap too large Para. la - {
3. No Spatk Corroded coanector P 3b i
4. Ascing other than across 1. Cracked or dirty tnsu- Para 3.
&8P " lator ¢ Block Dagram
2 Broken high voltage iead Para 3.1
l Weak Spark i’nh voltage lead o0 Para. 3. PRELIMINARY CHECKS
close 1o metal surface .
' No flame Valve maltuncton Para 4 1. lnput Polarity. If a spark is present and the gas valve opens for the
’ Lo:/ flame curre:'n cout El:n;odr improperiy Para § flame establishing period but then locks out at the end of three to ten
“ngd/0r AUISANLGE lockouty [N 4 R : .
| sance lockouts 1 Flame current falls Para 6 lecoqu. checl‘t the input volt:.e n't Terminals 1 and 6 for' the prope:
| below 2.5uA polarity. Terminal 1 should be ““hot’*; [12VDC (05-15) or 24VAC (05-16))
|
l

2. Low gas pressure

Check 10 ensure that mans-
fold pressure meets manu-
facturer’s specifications

with respect (o ground. Terminal 6 is neutral, or zero voltage, with re-
spect to ground (See Figure #1).

2. Improper Grounding. If a flame is present during the Trial for ignition

DESCRIPTION period but the system shuts down, insure that the burner is properly
The Fenwal Series 05-15 (12VDC) and 05-16 (24VAC) Direct Spark qounded. If ghe burner is not grounded, the flame monitoring signal
y Ignition Systems operate through a thermostat to provide a means of will not function and the system will go into lockout. Check for loose

or corroded terminals and replace if necessary. Insure good electrical
connection be scraping paint or any other foreign matter off the area
where ground connection is made.

If is equally important 1o be certain that the electrode bracket assembly

ignition for the main burner on gas-fired equipment. This is accomplished
by generating a spark between high voltage electrode and ground. Once
the flame is established a flame rod monitors the main burner flame (see
Figure #1). Refer to Bulletins No. $.15.A and 5.16.A for installation

instructions. is properly grounded. The bracket should be common with the ground
lead on the input connector (ground terminal 6). If the bracket is not
SEQUENCE OF OPERATION properly grounded, damage to the ignitor can result.

On a call for heat, voltage is applied to the ignitor across Terminals |
(power) and 6 (ground) of the input connector. A high voltage spark is
then generated from the spark electrode to ground. Simultaneously, the

gas valve is energized. On s wiang THRMOSTAT ' \

At the start of each heat cycle, there is a *“Trial for ignition period™ of > i oo, M omamers e e 03
three 1o ten seconds duration depending upon the model ignitor used. - awp ol % b e e et tamt mare-
Normally, main burner flame will be established before the end of this CommecTon | 801103 w11h snecr §:00¢

period. Once the flame is established, sparking will cease and the *‘flame
rod"* will provide flame monitoring for the remainder of the heat cycle.
If the flame is extinguished during this cycle, the ignitor will start sparking
sutomatically in an sttempt to re-establish the flame. If this does not
occur within the ““Trial for ignition period,’’ the system will go into lock-
out, closing the gas valve.

£ ECTRODE

L

Troubleshooting

Although the following tests can be made using a standard volt meter, it
is quicker and more convenient to use a Fenwal Model 05-125533-001
Test Adaptor (See Figure #3).

Figure 1




). Inoperstive High Voltage. If there is no spark or sparking is inter-

mittent. check the following after disconnecting voltage to the system.
8. Check spark gap. Gap should be 1/8 $1/32" FROM H.V. TO
GRND. CAUTION: NEVER REPLACE THE COMPONENT
BOARD WITHOUT FIRST CHECKING TO INSURE THAT
THE ELECTRODE HAS THE PROPER GAP. IF THE GAP IS
TOO WIDE, DAMAGE TO THE IGNITOR CAN RESULT.

b. Check electrode leads and determine there is no corrosion at the
terminals. If there is corrosion, clesn it off.

¢. Check ceramic insulators for cracks, foreign matter, and carbon.
If there are cracks, replace electrodes. If there is carbon or foreign
matter, clean it off.

d. Check high voltage lead wire for cracks or breaks. If there are
cracks, bresks or chaffing, replace high voltage wire.

¢. Check that the high voltage lead wire is not too close 10 a metal
surface 1o insure that arcing will not occur at any point other than
across the H.V. electrode. Also, insure that the high voltage lead
wire is not taped or connected to a metal frame along its length,
sharp metal edges, or crossing, do nor bundle with other wires. Al-
ways leave one inch spacing between the high voltage lead wire and
any other metal or wires.

f. For best operation, the high voliage wire should be as short as
possible and should not exceed 24 inches in length.

g. Check to insure that the high voltage terminal is clear of dust,
moisture or any foreign matter that could create high voltage leakage
to ground.

4. Valve Malfunction. With power applied to the ignitor, sparking should
occur and the solenoid valve should open simultaneously. 1f sparking
occurs but the valve does not open, place a volt meter between Terminal
4 on the input connector and ground (or across valve). Recycle the ignitor
by turning the thermostat down for five seconds minimum and then back
up and determine if voltage is present at the valve. [Terminals 4 (valve)
and 6 (ground) in Figure 1.) If voltage is present and the valve does not
~nen, remove wires from the valve terminals and retest the valve on a
wn voltage source. If valve still does not function, it should be
1cplaced. If the voltage is not present at Terminals 4 and 6, the ignitor
should be replaced. Check p.c. connector area. (Clean with soft rubber
eraser only.) Also, check the termnals in the plasiic connector for good
contact.
The valve relay is rated for 12VDC on the 05-15 and 24VAC on the
05-16, bothat .S amps. If a valve is used with a higher current rating than
that specified, damage can result to the relay contacts.

S. Electrode Placement.
a. Electrode should be placed so optimum flame current is achieved
for proper application.
». Flame should not impinge on any portion of ceramic insulator.

Figure 3.

05-15 & 16

Tost Adepter

Part No. 06-127539-001

6. Flame Current. The flame detector circuit uses the ionized gas flame
to conduct the flame signal. This signal is a small DC current which can
be measured directly with a 0 to 30 microamp meter.

Although the minimum flame current necessary 10 keep the 05-15 and
03-16 ignitor from going into lockout is 2.$ microamps, the lowest
recommended is 5.0 microamps. These ignitors can s1and flame currents
as high as 30 10 40 microamps.

To smeasure flame current, first shut off the power to the system and then
remove the flame sensing lead wire from the electrode terminal and insent
a 0-30 DC microamp meter in series with the sensor electrode and the
sensor lead wire. ‘*Plus’’ terminal of meter 10 component board and
““negative’’ terminal to sense electrode. Energize the ignitor If the
meter reads below zero, shut the system off and reverse meter leads

Once the flame is established, assure that the flame current 1s above the
minimum specified. If not, assure that the system has the proper input
voltage, and then relocate the sensor electrode in the flame pattern until
flame current is increased.

Once the flame has been established and the system is in its heat cycle,
occasional sparking may occur. This is common in some installanons
and is not significant. Sparking will not damage the ignitor.

7. Ambieat Temperatures. The 05-15 and 05-16 are designed to operate
over the temperature range of — 40 to 150°F. Care shouid be taken to
insure that it operates within this range.

8. Relative Humidity. The 05-15 and 05-16 are coated for moisture re-
sistance to 90 percent relative humidity. Caution shouid be taken to
protect the component board against direct exposure t0 water.

WARRANTIES

1f the igniter 's damaged due 1o mishandling, or is not applied or instalied
properly, warranties will be voided. the 05-1% and 05-16 ignitors are not
field repairable. All ignitors that fail 1o function properly should be
returned 1o Fenwal, Incorporated, Ashland, Mass. 01721, to the attention
of Customer Service.

CAUTION

The Fenwal Series 05-1%5 (12VDC) and 05-16 (4VAC) Direct Spark
Ignition Systems are designed for use on new gas-fired equipment or as
replacements for an existing Fenwal spark ignitor. Any substitution or
ather application must bc expressly approved in writing by Fenwal
Incorporated or the manufacturer of the equipment. Improper subst-
tution or application may result in a maifunction of equipment, and the
creation of an explosive atmosphere.

IGNITES GAS . . .

RELIABLY

FENWAL INCORPORATED * ASMLAND, MASSACHUSETTS

Printed m USA

Diviston of Walter Kidde & Compeny I
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The V4036A,B,X, and V8036A are solenoid
gas valves for medium pressure gas burners.
V4036A,B, and X provide ON-OFF control from
a two wire line voltage controller. VB036A is for
low voltage applications. These solenoid gas valves
may be used as safety shutoff valves on either pilot
or main fuel supply line, and are suitable for all
gases, including LP and scrubbed coke oven gas.

O Powerhead, including integral junction box,
rotates horizontally for convenient wiring.

O Two pilot gas tappings upstream of the valve
disc provide piping convenience

V4036A.B.X
V8036A
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SPECIFICATIONS

MODELS:
COiL BAG -
MODEL |\ g [ASSEMBLY |VOLTAGE [QUENCY
NUMBE (HZ)
§634 T _Te40NB 80
5 15
. 6636 | T640NC 20 30
V4036A 116637 | 7640ND | 208, 2201 50
8637 | 1640ND 340 &0
663 240 50
V40368 | 116760 | T640NH 120 €0
V4036X ¥640NC 200 %0 60
V80364 | 1168 24 60

‘Order by assembly number, if available, Bag as-
semblvincludes coil, new nameplate. and instruction
sheets.

t LFECTRICAL CONNECTIONS: Two 6inchleadsfrom
solenmd coil: wiring compartment with two knock-
outs for 12 incn conduit.

VALVE PATTERN: Straightthrough, non-offset, with
twe pipe tappings.

— . - g -

————e a

FIG. 1-OUTLINE DIMENSIONS OF 3/8, 1/2, 3/4, 1 INCH
VALVES.

MAXIMUM WATTS V4036A — 16 watts,
V403613 — 19 watts.
V4036X — 16 watts.
VB036A -~ 16 watts,

MAXIMUM VA RATING:
V4036A =24 va.
V4036B~—33,5 va.
V4036X—26 va.
V8036A—25.2 va,

MAXIMUM AMBIENT TEMPERATURF
V4036A — 125 F.
V4036B — 140 F.
v4036X — 125 F.
VB036A — 125 F.

DIMENSIONS:

PIPE VALY BOE! Pl N PILOT
SIZE A? B (% D TAPPINGS
38, 12]2-13 16/1-716]1-1 4 {1-7 8]1 6-2TNPT
34 13-172 -58 11-5 16]2- §-2"NPT
1 4 -3’4 [1-7/ -77811/8-2TNPT
1-1/414-578 -1 1-9 7 -1/ 4-18NPT
1-1/215-5716 [1-7 1-1/% =3 =188

aCode letter. See Figs. 1 and 2.

FIG. 2-OUTLINE DIMENSIONS OF 1.1/4, 1-1/2 INCH VALVES

1continuea on (uer

ORDERING INFORMATION

NUMBER,OR . ..

SPECIFV—

1. MODEL. NUMBER.

2. VOLTAGE AND FREQUENCY.

3. PIPE SIZE.

4. REPLACEMENT COIL, IF NEGDED.

WHEN ORDERING REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR COMPLETE ORDERING SPECIFICATION

ORDER FROM-—
1. YOUR USUAL SOURCE, OR
2. HONEYWELL
1085 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 55422
(IN CANADA-HONEYWELL CONTROLS LIMITED
740 ELLESMERE ROAD
SCARBOROUGH, ONTARIO)
INTERNATIONAL SALES AND SERVICE OFFICES
IN ALL PRINCIPAL CITIES OF THE WORLD.

Page ORIGINAL PAGE IS
OF POOR QUALITY




SIZES AND CAPACITIES:

——

—v——

PIPER PRESSURE FLOW CAPACITY (CFH) BTUHR. atp o PP

SIZE (IN.) RATING ( PSI) P.D. 1IN., SP GR 0.6 1000 BTU o PT KAT. GAS
3 i ] 4,400
‘ 230,500
3 4 48 470, 000
3 id 548,80

17 .25 05 , 400 -
1 0 109 6,700

4V8036A is available in 1-1/4 (in.) only.
To caiculate gas flow for other than 1 in. p.d.
. Newcfh = (efh at 1in.) x \/new p.q.

VALVE BODY MATERIAL: Aluminum alloy.

REPLACEMENT PARTS: See coil numbers listed un-
der MODELS.

UNDERWRITER'S LABORATORIES, INC, LISTED:
V4036A, B and V8036A all sizes: File No. MH1639,
Guide No. YIOZ.

To calculate gas {1ow for other than 0.6 s).

New cfh = (chf at 0,6) x 0.6
New sp pr

C.8.A. LISTED: V4036A unly, File No. LR162G,

FACTORY MUTUAL APPROVED: 38, 12, and 3 4
inch sizes only.

A.G.A. CERTIFIED: All sizes,

- +
-

. T f‘:r..»;g.;n.‘,.;& o ML

WHEN INSTALLING THE VALVE BE SURE TO-

1. Use new pipe, properly reamed and free of chips.

2. Install the valve coil vertically with no more than
a 5 degree lean.

3. Install the valve so that the {flow will be 1n the
same direction as the arrow on the valve body.

4. Install a hand valve and (preferably) a strainer
zhead of the valve.

5. Install a drip leg in the gas supply line 1if nec-
essary.

6. Follow approved valve piping procedures.

7. Conduct gas leak test as follows:

provmrememsne TEST FOR GAS LEAKS

Paint connections withrich soap and water solution,
Bubbles indicate gas leak. Tighten connections.

INE VOLTAGE LY
CONTROL EF CONTRC,
vaQle
MAI A
& o LD
IGNITION A
4 @ '
RABYC va036
= PLOT/ VALV E
N 0) T amn |
- 1 !
o O ‘g—"*
! r""@ @ [%3
(4

¢
T TC FLAME DETECTOR

T PORER SUBPL Y BROVITE D'SCOMMECT MEANS ANE OVERLOAL
PROTECTION A3 REQUIRES

A!Qi INTERMTTENT (GNITION COMNEC Y 10 “EMwNAL !

WIRING

CAUTION

Blsconnect power supply before making wiring
sonvection to avoid possible electrical shock or

equipment damage.

All wiring must agree with local electricai covtes
and ordinances.

Counnect the leadwires 1 the line voltage contr .
The powerhead may be rotated horizontaily tor o0 -
venient wiring.

) P
0 0} .
”~ ,:, - .
™ LT ”
YT
— q__L(}
| -
' >
NS
B l '
“v NIt
-
A PDeEE 5 K L R o B L I L
L PROVECTDN ACMEG, KL T
L:l FOh WYL WM *TERT LAY DN JONRE T ST TERM N

FIG. 3-V4036 TYPICAL CONNECY'ONS USING AN RASSOF
PRIMARY CONTROL.

Page
3

FIG. 4-VB038 TYPICAL CONNECTIONS USING AN RABSOF
PRIMARY CONTROL

60-2083
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IMPORTANT

After all connections are made, make certain
that the main .18 valve i8 closed and the combus-
tion chamber : 4 free of unburned gas.

Light the pilot according to mamufacturer's instruc-
tions, and let it burn for about five minutes. At the
end of this time, turn on the power supply to the sys-
tem, and open the main gas valve.

Once power is on, adjust the settings onthe thermo-
stat and limit controls so that:

1. The valve opens when all controls call for heat.
2 The burner lights normally.

3. The valve closes when the thermostat is satis-
fied.

4. The valve closes when the limit control breaks
the circuit.

TEST THE COIL

1. Remove the outlet box cover, and bare the vire
splices.,

2 Connect a trouble lLight or meter between the
splices, being careful not to cause a cirect short be-
tween the splices or a short to the metal body of the
valve,

3. Start the system. U the light goes on or the
meter shows line voltage, but the vilve does not op-
erate, replace the valve coil. U the light does not go
on, chock the wiring from the valve to tM program-
ming re'ay.

PMENOLIC WASHER

//%

LEADWIRE:

Bl

COIL//_
PHENOLIC WASHER —

SLOTTED STEEL waASwERm

FIG. 5-ASSEMBLY OF POWERMEAD.
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Specifications

CCS Series Filter
Silencers
CCEF Series Filter

For use on small blowers COMPressors anc engines

CCS Series Filter Silencer

pob e —

NOTE
Tl 4 FEMALE NPT PiBE CONNEC TIONS
S O THRE 128 1808 ANS DRILLED FLANGES

)—.—I .
v oare a g
G v
o Vel

Universal CCS Series 18 a combination hilter silencer with a
; heavy-duty type construction. shrouded for weather protec-
tion and fimished with a high quahty black paint Sizes 5 6
and 8" have flanged connections drilied to 125# ANSI stang-
args — the other sizes have femaie NPT type connections
The weatherhood i1s removable 1or access 10 the tilter eie-
ment The replaceabie dry pleated paper etement i1s 99 5%
etficient on 2 microns — 97% on 1 micron particle size The
element may be cleaned and reused a number of times Re-
placement elements are availabie (Galvanized wire mesh
elements are also availaple for replacemen! — contact
factoty !

Normaily the CCS provides adequate noise attenuation
’ however if additional siHencing 15 necessary this hiter may
be used in series with an inlet silencer

RATED | I TELEMENT
MODEL | CAP(CFM); P | D | H | L [WI =~ PL
CCS- . 15 [ 7.] 6. 6 1 at 81.04°0
cCs-. 2 | 7.1 6.8 4l 81-0470
c€es | 3% v pTel 60 & a0 800470
CCS-1 4 60 179 1771777 el mroam
CCS-1 7 Y L9 7.0 T 6 B81.0471
CCS2 | 120 12 9 | T. 7., 6 810471
CCs-2 . | 190 2 I 11 1120 | 14] 81.0472
CCS-3 | 275 3 2 v 2. e 81.0472
CCs-3.; 375 3. 12 14 [14. 20| 811063
CCS-4 | 500 14 12 Tha “1a. 1 200 811082
CCs-5 | 780 5 16 :17.,20 | 40| B1-0474
[CCS-6_| 1100 6 (18 [23.,26 | 50 R1.0478
CCS-8 | 2200 B 18 31" (34 | 60y2:B1-047%

Noise Aftenuatior — CCS Serie:

Octave Bana . i
Cent Freq - Mz | bo (125 1250 500 10002000 4000 80OC
Attenuation - dB | 5 { 8] 10 13 14 14 14 3

%o of rated fiow 50 75100 reh 50

[PRESSURE DROP —INCHES H. O 0-ive 28 33 84

| CCF Series Filter

- -

| - =~
Pr-. e "

P 1%‘.
[ #
[ L4

-y 7‘_._4 — !

- A

4 Ap b o 1Aty
Vit SARLE L pasie”

NOTE
Tl 4 SEMALE WP ERE C ONNEC T ION
Y TR 8 125 2800 ANS. DR KD S ANLE"

Universal CCF Series i1s fundamentally similar tu the CCS
Series except 1t does not include the integial silencing sec-
tion All of the other features are included heavy-duty con-
struction high qualiity black paint and highly efficient paper
eiement (See CCS description for details )

The unit may be used alone Or In series with an iniet siencer

RATED TELEMENT
MODEL | CAP(CiMi P | D | WL W en
CCF- 15 v7 3 3 2 510470
CCF- . <2 P A | 2 2 5.-048T0
ccFr 3 v L 7.3l ] 810470
Fccra ] 60 119 |37 3T a4 o4
CCF-1 . 75 1 9 (3. 3 a4l groam
CCrz | 120 2 [ 9 |3 3 4y srosn
CCF.2 . 190 (2. 12 £ 5 1" 81-0472
CCF-3 7% 23 12 5 § 1t | B1-laT)
CCF-3.| ars /3 112 | 6., ". 16 +e»6
CCF-4 500 T_A 12 6. 7.'16 81-1062
CCF-5 %0 |5 |18 7 |0 .34 810474
CCF-6 1100 |6 |18 | 9 |12 40 81.0475
! 4 N0 {18 [ 9 |1 ;40
CCF-8 2200 Ts 18 |18 [20 50 [12181-04.5
wof retedtiow 50| 75[100 125 150
PRESSURE DROP--INCHES H-O 07]16{28;44{63

¢ Copyright Universal Stencer A Division of Helson Industnies inc Al Rights Reserved
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Filter Element
Service Instructions

Dry Pleated Paper Element
for CCS or CCF Series

CLEANING: Shake or rap element gently to dislodge accum
ulated dirt Wash thoroughly. using warm water and mild
detergent Allow filter to air-dry completely before using
Aiternate method is to arect compressed air (700 PSI max |
through element opposite the direction of flow

NOTE: Thiseiementisadry type donotapply oilor adhesive

Galvaniz=s Wire Me< Element
for CCS o' CCF Sere

CLEANING: Rap element gently to dislodge accumulated
dirt Wash thoroughly. using warm water and detergentor a
solvent. such as kerosene Ailow filter to dry completely
‘before recharging Drying may be accelerated by directing
compressed air through media

RECHARGING: Element may be recharged by spraying both
sides of media with Filter Adhesive (shown below), or by
agipping in standard motor o1l If o1l dipis used. use SAE30-50
andallowelementtodrainthoroughly before puttingintouse

Universal Oil Free Adhesive

Universal oil free adhesive 1s an oil-free product developed
for use on viscous impingement type filters itis a substitute
for o1l for apphcations which do not permit o1l wetting of the
elements. such as oil-free compressors

New Filters should be treated on each side by applying a
thorough coat of the adhesive and aliowing to dry about ten
minutes before placing into service Used hiters must be
cleaned and dried according to instructions prior to applica-
tion of the adhesive

Universal Oil-Free Filter adhesive 1s available in 20 ounce
aerosol spray cans, packaged 6 cans per carton Order by
part number 81-0323

> L X ot Lo S At At fhdes v oo




Small Air Filters
and Filter Silencers

CONTACT UNIVERSAL SILENCER FOR ALL YOUR
INDUSTRIAL SILENCING AND AIR FILTERING
REQUIREMENTS.

Complele lines of Silencers and Air Filters/Filter-
Silencers for

¢ Rotary Pasitive Blowers and Vacuum Pumps

s Heciprocating Engines

e Ga: Turbine Ergines (Through 10 000 Hp)

o High Pressure Vents & Blowdowns

o Zentntugal Comprescors

¢ Specialty Applications (Such as Pressure Reduction
o Vaives Rotary Screw Compressors etc )

Representatives in Major Industrial Areas of U S
angd Canada

Write 10t Literature

Represented By

A Division of

UNIVERSAL SILENCER
PO Box 411 \/ e
(6081 8734272 ( @ BT L 4o

Industnies. Inc




T W

Specrehets in Eificioncy-Engineared
Air Moving Equipment
L EATING § VENTILATING, INC.
CniCaB0 DLOWER CORPRRAVION 0 - -
T orts saeatan tonr 820 South Palm Avenue. Suite 21 / Athambrs, Calif. 91803 / Tel. (213) 189-465|
October 3, 1979
R E C '\ F
Fairchild, Statos division
1800 Rosecrans Blvd.
Manhattan Beach, California 90266 FA'RCFHL:;

Attention: Mr. Al Aiello
Advanced Projects

Gentlemen:

Supplementing our telephone conversation of this morning, we are
enclosing a copy of a catalog on Siemens blowers and we are pleased
to quote the following item for your consideration.

Siemens Model 2BH4-000-0AB-16Z, side channel compressor.
Standard construction per page 6 of the enclosed catalog.
1.15 HP, 3320 RPM, 1/60/115 volt, ODP motor.

70 CFM at 40.0" S.P. when used on pressure system. See
page 4 of attached catalog for perfermance curve.

No accessories included.

For the fan as described above, your net cost each f.o.b. factory,
Iselin, New Jersey 1S. . + & &« + o &« o « o o o & + o & + o« o+ « . 2$549.00

Please note that the attached catalog is an old issue and that this
unit is listed as Model #2CH4 in all references therein.

The new model number is #2BH4 and this has been changed merely because

of correction of printing errors made when transmitting from metric

to American units and from German to English. New catalogs are currently
being printed which will match with the 2BH4 nomenclature and these are
supposed to be available for distribution some time before the end of
this year.

The unit as quoted is available from stock and it is the only one of
the various models offered in this size that is in stock at the moment.
If other models are required, i.e., 230 volt, single phase, or 3 phase
units, these would have to be shipped in from Germany and it is our
understanding that the current shipping time is running 8 to 10 weeks.

Yours truly,

SHARPE HEATING & VENTILATING, INC.

,”"., )) . | |
Wil

v
Thomas B. Mcxelv‘;
TBM: 88
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Siemens i1s a major multi-national corporation with tacil-
tes on all continents and in over 100 countries. U.S.
headquarters, shown here, is at Iselin, N.J.. about 30
minutes drive from Manhattan. Siemens employs over
300,000 people and has an annual sales volume ¢t over
$6 billion.

(IS .. L
. e T

With regard to the side channet compressors described
herein. Siemens designs and manutactures both the
compressor porhions and the motors, thus the customer
1s assured of single source responsibility for all com-
ponents not only with respect 10 manufacture but aiso
for service.

R Fale

The Siemens’ tamily of Side Channe! Compressors pro-
duces substantial volumes of oil-free compressed air at
moderate pressure’vacuum ditterentals in the 2CH Se-
nes, which this brochure covers. the basic machines
have flow rates to approximate 200 ctm, pressure rat-
ings 1o 120 inches of water and vacuum ratings to
nearly 100 inches of water

For applications requiring greater tiow, greater pressure
ditferential or both in combination. Siemens offers a
larger machine, the 2BM8, which is available in a single
stage and 2-stage versions The 2BH8 1s covered in a
separate technical bulletin avaiable on request. Various

o » ‘e . PN :
MRIINLIST T LI JRd 1 1B d 1 1 Lo
2 eereal ¥, X

———— LW

delivery requirements aiso can be satistied by operating
2CH units 1n paraliel or staged Data on staged and
paraliet operavon are given on pages 13, 14 and 15.

A or other gas. according to apphcation enters the
compressor through an intake port and 1s admitted to a
toroidai housing Within tris hous:ng i1s a unique. vaned
impelier mounted co-axially on a shatt common with the
armature of the induction motor The design of this im-
pelier 1s such that the ar s caused to tiow n a spira:
path constantly accelerating as it is torcea tc the pres.
sure discharge port

\A_-Tﬂou-' N RN
- - [N BRI G )

The cutaway view giagrams the tiow and shows the
construction ot a typical Siemens Sige Channei Com-
pressor Note that the armature and compressor shatt is
supported by heavy duly. permanently lubricated
sealed bearings in the 2CH2, 2CH3 ana 2CH4 models
the compressor and the motor housings are integrat On
the 2CHS. 2CH51 and 2CH6 the entire motor 1s re-
movable (See exploded view on page 12) To exclude
dust. fibers or other contaminants which may be present
1N some industnal apphcations. the compressor section
is eftectively i1solated from the front bearing and the
motor section On all models the ront end and rea
bearings are double sealed

On the sizes up to 2CHE both the mpeller and the
torordal housing are made of an aluminum alloy On the
2CH6. the toroid 1s cast iron. A low copper conter!
aluminum alloy 1S used because such an alloy has su-
perior corrosion resistance quahties For all models the
impeller 1s cast as a single piece so that there need be
no concern that blades will lposen with use nor is per -
odic inspection and service requ:ted Furthermore
there are no nngs. shding vanes Or other wearing parts
needing replacement trom time to time

v——————




Dynamic balancing assures freedom from vibration.
contributing to the long lfe of Siemens Side Channe'
Compressors They may be mounted in any plane with.
out affecting lite or pertormance

Siemens manutactures a wide variety of motors tor the
side channel compressors Stock models inciude units
tor operation on 115V or 230V. 60 Hz single phase
current and for. 230 460. 50:60 Hz three phase current
Other medels are avaiable for a wide range of voltages
~-200 to 600V « 60 Hz and 185 to 530V i« 50 Hz This
broad operating range i$ particuiarly advaritagecus for
equipment destined tor export since all of the voltages
tound throughout the worid can be accommodated Ter-
minal boxes are NEMA Type 4. standard on all units A
terminal board with binding head screws s nciuded

All models have therma! overioad protecton as a
stancarg feature On the sing'e phase motors reset 1s
automauc except on the single phase 2CH5 and the
single phase 2CHE On the three phase units the therma:
overipad protectrrs are wired directly 10 the motor
starter so that no .ot relay 1s needed Reset s manual
In all three phase motors the over:pad Circult 1s wired to
prevent single phase running

Insulation is NEMA Ciass B for 2CH2. 2CH3 and
2CH4 models and Class F for the 2CHS 2CH51 ang
2CH6 All motors are UL Approved (Yeliow Card Ap-
proval No £48364) They a! aiso have VDE approva!
CSA approvai has been obtained for al'! models excep!
the 2CH2 tor 60 Hz machines up to 600 voits

All motors are tota'ly enclesed fan cooled (TEFC:

Where greater fiow or Qreater pressure differentia: than
that obtamnable trom a single unit is required. two or
more units may be combined They may be operated in
parallei tor increased flow or staged for higher pressure
or greater vacuum it s advisable that only machines ot
the same mode! be combined Typical arrangements
are illustrated and representative performance data are
shown on Pages 13. 14 and 15 For even greater flows
pressure and vacuum, Siemens produces a series of
larger units. the 2BHE. These ccmpact machines are
availabie as single units or as dual units. Incorporatng
two impeliers on a common shaft and dual shrouds The
compressor sectons of a dual unit may be connected in
paralle: to doub'e fiow or in sernes for higher pressure or
greater vacuum A separate technica' bulletin 1s ava'l-
able ori reques!

While dynamic as opposed to positive dispiacement
machines. the Siemens S.de Channel Compressors do
not have the inherent operating hmitations of axia! or
centnfugal flow compressors They are designed for
continyous duty and may be operated wih either the
intake cr the discharge port restncted and even run tor
extended periods with either port ful'v throttled Further-
more. the Siemens machines can be usec eftectveiy
where reversing cycles e COmMpression-vacuum. vac-

uum-compression 1 required Da'a giving max mum
operating temperature range. the fully trrotten ope’-
atng per:od tor each modet and the oper arz rese’
points of the thermai overload protect on :ncorocratas -
the moto: * are inciuded n the Specitcatons Tat e 2
Pages 8 and 9

All compressors make noise. including tre s Qe zramm=
type In the Siemens units. NOISe 1§ MINIMZeg nrerar:
Dy the characterstcs of the design ang by attenuz'
N the :ntake angd aqischarge duCls whCr reoroora's
integral muttiers Noise s Delow he eves Clel -
OSHA gocuments

For requirements where even iower nNOISe e.< : a's
desired. external silencers are avalab'e Data o~ ¢ se
levels tor each machine and :nformatior o~ < ercer:
are given on Page 10. 11 and 14

All Siemens Sige Cranne! Compressors are ‘LT" Cat
with synthetic grease naving a broaa operatnglemre -
ature range -40° 1o ~400°F (40 to 204°Cy 1t s 3 zuz
purpose grease seiected for long operatng ‘e .~xe-
load at high speeds and high or low lemperat.re

The grease used 'm all mogeis is Q. temperal.rs
Aeroshell 16 It 1s a tmickened munerar poiyester .-
thetic. corros:on inhibited and heawily foriteg agary
owdaton For unusua h:ign temperature aposcatons tne
compressors can be suppaed with Dow Corning
FS-1292 a fluorosiicone thickened with an organc so-
id. which meets MiL-G-27617. a speciticaton that re-
quires good high temperature pertormance and 2 n 3-
degree of resistance 10 soh ents ana ox.dat or
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160 180 200

FLOW
" 1 2 4 5
e M3 MIN + 1 I ' =
S Note

Tre pertormance of the varous basic models of the Siemens
Side Channe!l Compressors 1s shown on the curves Perform-
ance curves tor 50 Hz machines are avaiable and wili be
suppiied on reques!

Tne vales apply with a tolerance of = 10% 10 a meaiur witr
a specific gravity o L. M2 reterred to ar 31 15°C ang
ntake conaitions equaling 298 92" Hy

All gata refer 10 continuous duty performance measurec atte
30 minutes of running 'w'ien iemperatures nave stabilized anc
not a! start-ug ' ©cic conditions when ftow and pressure
would be somewhat higher
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VACUUM, 60 Hz, 30 MACHINES

.ln-."> : ] c
3 ~¢&?.f‘ ey~ 2CH6
. - R in g
k E46 1143 2CHS
£S5
R Rk Y 2CH4
‘.é 3 Agg
i Z - B WY
TEEES 40 2CHS1
a8 1% 2CH3
‘g’?
RS 2CH2
40 60 BC 100 120 140 160 180 200
1 2 3 4 5 6
i L L | (- i
T I T T - T
VACUUM, 60 Hz, 10 MACHINES
2CHs 2CH6
2CH4
2CH3
40 60 80 100 120 140 160 180 200
1 2 3 a 5 e
i i =t ! l | o
T |l Al T T

To select the proper compressor determine from the pertor
mance curves which are likely 1o meet the require-
ments—making allowance for possibie future increase if 1.«s is
at all probable—and refer 1o the detalled specifications Tables
on Pages 8 and 9 to seiect the opt:mum match

Should the requirements fall outside the capabites o
units whose pertormance 1S shown here they mav be me! 0y
using two or more units In paralle; or staged or Dy a ar'ge’
machine in Siemens 2BHB series The 2BHB mach nes are
compact units availapie in singie or dual models Dua
incorporate two mpellers on a common sha‘'t and
shrouds The compressor sections of a dua unt
connected in paraliel or in senes at tne user s oplion A snye
unit 2BHB machine may be converted to a dual unit Dy the
adgition of a second impeller housing assembly
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2CH2 SERIES 2Ch3 SERIES
Model No. 2CH2 010-IU | 2CH2 001-IV 2CH3 010-1V 2CH3 031-IV 2CH4 010-1V
Electrical Data
Vot Phase ' 115 10 230460 30 115 10 230460 _30 115 10
Frequency H2z 60 50 60 60 5060 60
naft h o of Votor 60 H2 038 Q 38 057 057 115
50 H2 033 033 050 0 49 1 00
Rated kW 60 Hz 028 029 042 0 43 0 EE
S0 Hz 028 02% 033 047 075
Locked Rotor Current_amg 125 (@ 115V 7 220V 14 @ 115V 83 @ 220V 31 @ 115V
Capacitors mtd 20 @ 220V 30 @ 220V 60 i« 220V
Namepiate Current amps 60 Hz 47 144072 62 186093 10
S0 Hz 1.62/0 81 174087
Insulation Class NEMA 2 ] 8 B B B
Operating Data
Rated rpm 60 Hz 3230 3250 3210 _ 3200 _ 3320
PSP 50 2 2’@ 2800 ——
:ﬂ;ig’;j - Continuous Continuous 10 min Continuous 10 min
Max Operating Temg
Arapaan o 40 40 40 40 40
Ambient 3 104 e <04 194 104
C
‘ ‘/‘ A
Dimensional Data
Width inches ) ‘885 95
Height inches o 984 9N 1
ength inches 924 8 58
Weight Ibs A7 22
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2CH4 SERIES 2CHS5 SERIES 2CH51 SERIES 2CH6 SERIES
2CH4 011-1V 2CHA 001-1V 2CH5 060-1U | 2CH5 041-IU 2CHS 1411V 2CH6 071-IU 2CH6 041-1V
230190 230460 30 115 10 230460 30 230 460. 30 230 10 230460 30
60 50 60 60 50 60 50 60 60 60
118 115 23 231 231 340 3 4C
100 100 200 __ 200 200 300 3 0C
086 086 172 172 172 2 54 2 54
Q7% 078 150 ' 20 150 220 220
16 6 w220V 87 (w 115V 30 1 220V 85 ( 115V 95 (i 220V 85 1 220
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Attenustion with External SHencer
ompressor Noise Level Without Reduction With
Series Extornal Slenocer External Sliencer*
90nz SOM2 Overall dB(A) | GI(A) '+ 2900M2

2CH2 74 72 10 20
2CH3 €9 66 H 9
204 73 69 4 ?
20ms n” 73 5 ! ]
2CH5 77 73 5 | 8
2CH6 80 77 6 ‘ e

easured 8t a istance of 3 teet ang at 50% maxmum AP

External Silencer Part Nos.

mpressor  Flanged®  Flange to Nippie® Nipple te Nippie Fm\gnoﬂpo
Series

2CH2 2Cx1030-1F 2CX1030-1FN 2Cx1 030- 1NN 2Cx1030-1F P
2CH3 2Cx1031.1F 2CA1 Q311 FN 2Cx* 311NN 20X 031-1FP
2CH4 2CX1030-1F 2CX1030-*FN 2CX1030-* NN 2CX1030-1FP
2CHS 2CX1030-1F 2Cx1030-1 F'N 2Cx1 030-1 NN 2Cx1 030-1FP
20H51 2CX1030-1F 2CX1 0301 F N 2CX1 030-1N'N 2Cx1Q30-1F P
2Cm6 20X 028.1F 2CX1 028-1 FN 2CX1 030-1 NN 2Cx1028-1F P

wuppred with gasket and mounting boits (M8 a 25 f¢r a¢
:cept 2CHE m10 x 25 for 2CH6 1

ree e g——

Silencer Dimensions Table
1 No. A ] Cc 0 '
<030 8" (ApDrox } 315 197 MB 25 '
235 8" (Approx 295 187 M8 25
228 8" (Appros 315 197 M102%

THREADED PIPE FLANGE
Part Nos. and Dimensions

Compressor Threaded Dimensions (Inches)
Series Pipe Flange® A 8 C ©
2CH2 2Cx1 038 394 12 295 5
2CH3 2Cx1 037 315 e 295 &M
204 2Cx1 038 394 12 298 51
2CHS 2Cx1 038 394 1" 295
2CHL1 2Cx1 038 3o 1y 295 5
2CH6 2Cx1 04" a4 2 335 630

*nCiuCes DOMs and gasre!

HOSE FLANGE
Part Nos. and Dimensions

Compressor - Hose Dimensions (inches)

Series Flange* A 8 c ] €
2CH2 2Cx1 033 393 2585 20 183 MB25
2CH3 2Cx1 032 333 212 15 143 MB2S
2CH4 2Cx1 033 393 255 20 183 MB25
2CH5 2Cx1 033 393 255 20 183 MB25
2CHS5 2CX1 033 393 2855 20 183 MB2S
2CH6 2Cx1 034 393 285 20 183 M1025
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Components of Siemens
Side Channel Compressor
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2CH2. 2CH3. 2CH4
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Spare Parts. 56 Lock washe’ 600
60 Impelier
100 Bearnng assembiy. dnve enc 62 Interna! mutiler w screen 02
26 Screw 63 Cap 08
30 Outer bearing cap 10
34 Screw 300 Rotor complete 16
36 Washer 38 Key. shatt 20
60 Front eng bearing 64
75 Radaisea’ 400 Motor frame. complete
BO inner beanng cap 04  Motor castng only 700
30  Stator for motor
200 Compressor components 04
21  Screw 500 - Terminal box. compiete 40
40 Housing 10 - Terminal board 45
51 Screw w:sypplementary parts
53 Cap 44 - Upper part of Terminal
85 Nut retaining 84 box wrcover
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Units in Series and Parallel

V = INTAKE PORT
? = DISCHARGE PORT

In Series-Parallel for Increased
, In Series tor Increased Pressure Pressure and Flow

in Parallel for Increased Flow In Parallel for Increased Flow
Pressure Application Vacuum Application

TO EQUIPMENT

FROM EQUIPMENT
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TYPICAL PERFORMANCE
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World In the United States. Siemens has four stocking plus the fact tha! the Sieme~s motors tor the
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STRATOS DIVISION
18000 ROSECRANS AVENUE

MANHATTAN BEACH

CALF . 90266 ER 79917-2

1.0

INTRODUCTION

This test report documents the DSSR acceptance test re-
sults. The DSSR assembly was tested for the first tinc
in its final configuration with the air blower and air
and gas (motorized) flow control valves installeaqa.

OBJECTIVES
The primary test objectives are summarized as follows:

a. Achieve light-off at 50% power level and determine
the air flow control valve position required for
light-off.

b. Operate the DSSR at power levels from 10% to 100%
in 10% increments with 10% excess air to assur> that
the (motorized) air ana gas flow control valves can
achieve proper operation at all power levels.

c. Verify that the new (three-electrode) ignitor oper-
ates satisfactorily and that operation at low power
levels 1s achievable.

a. Record sufficient data to provide a baseline recora
of 1nitial performance and to allow calculation of
heat transfer data at each power level.

TEST RIG CONFIGURATION

Included 1in this test report 1s the DSSR Test Rig Final
Assembly (Drawing No. 79917001), as a photograph of the
complete test setup, Photo 1. Figures 1 through 4 sche-
matically depict the plumbing and instrumentation for the
natural gas, combustion air, water, and miscellaneous
instrumentation, respectively. A schematic of the test
rig electrical system 1s shown 1n Filgure 6 ana Drawlng
No. 10097290.

The testing had the "real" configuration heat exchanger
installed, as well as the copper cone. An external watet
reservoir, water pump, and heat exchanger were usea to
control water recirculation (Figure 5) and thereby con-
trol water inlet temperature to the test rig heat ex-
changer. No air preheater was installed. Since air flow
was not i1nstrumented (because of impracticality), DSSKk
power control was achieved by presetting the gas flow tu
the desired value and then adjusting the air flow to
achieve 10% excess air while monitoring the flue gas
analyzer. Previous turn-down testing of the Honeywell
gas flow control valve indicated that the requirea

E-117 8/71
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3.0 TEST RIG CONFIGURATION (continued)
turn-down could not be achieved. The subject valve was
then modified internally at FSD and retested for turn-
down capability. These tests were performed utilizing
air and applying appropriate correction factors to simu-
late natural gas. Tests of the modified valve indicateu
that the regquired turn-down could be achieved with &
constant 3-psi supply to the valve.
Test rig instrumentation is as follows:
a. Gas supply pressure to gas flow rotameters
b. High range gas flow rotameter
c. Low range gas flow rotameter
d. Gas pressure into Honeywell gas control valve
e. Gas pressure leaving Honeywell gas control valve
f. Combustion air plenum pressure
G. Water supply pressure to water flow rotameter
h. wWwater flow rotameter
1. DSSR inlet water temperature
I N3SR outlet water temperature
k. Upper cone flue gas temperature
1. Lower cone flue gas temperature
m. Flue gas analyzer
n. Flame sensing current (from Fenwalignitor)
4.0 TEST SCENARIO

Water flow was established through the DSSR heat ex-

changer. Gas flow was set at 50% power level, with the
pressure regulator upstream of the Honeywell valve set
at 3.0 psi. The air flow was set at nearly maximum and
light-off was attempted while slowly decreasing air tlow.
Light-off was easily achieved. An attempt was then maae
to adjust air flow to achieve a 10% excess air condition.
This adjustment was very difficult to achieve because a
very minute valve position change created a huge change

E-117 8/71
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4.0 TEST SCENARIO (continued)

in excess air. After attempting adjustment for approxi-
mately 10 minutes, excess air of 1ll% was achieved (10t
excess air could not be achieved). It 1s believeu that
the difficulty in achieving 10% excess air (1.e., air
flow control valve position setting) 1s due to the rela-
tively slow valve response time and the relatively 1in-
sensitive potentiometer used to position the valve. It
is suggested that a more sensitive potentiometer (1.e.,
more turns) be installed for the air control.

Once 1l% excess air was achieved, the light-off air flow
potentiometer was set to the required (ll% excess air)
flow position and locked in place. Another problem exh:i-
bited itself at the 50% power level and persisted subse-
quently at all power levels. This problem was that, with
excess air set (above but as ciose to l0% as achievable)
at 10%, the combustibles scale of the gas analyzer 1indi-
cated unacceptably high combustibles value (in some
cases, off the scale). It 1s believed this prcblem was
caused by poor air distribution within the air plenum,
particularly in those areas furthest from the point of
air introduction. Note that these tests were performea
without the integral air preheater installed. It 1s be-
lieved that installation of the preheater will assist 1in
achieving uniform air distribution and hopefully elimi-
nate or at least reduce thls problem significantly. For
this reason, no internal modifications of the air plenun
are recommended until testing with the preheater 1s
accomplished. Another possible contributing factor to
the high combustible value 1s the fact that the sensing
line was relatively long and condensation was observed
at the gas analyzer. According tc the manutacturer, ex-
cess condensation can cause fuel-rich readings. It 1s
suggested that a water trap be 1installed 1in the sensinyg
line for future tests.

The unit was then shut down and light-off was attenptec
again at 50% fuel flow with air flow set by the (preset)
light-off potentiometer. Light-off was successtul.
Pertinent data were taken at the 50% power level ana then
the power level was decreased in 10% increments while
maintaining the gas pressure into the Honeywell gas valve
at 3 psi. It was found that, with a constant 3-ps1 1inlet
pressure, the lowest power level attainable was l..8.
Data were taken at each 10% power increment from 40w aown
to 12.8% with 3-psi inlet pressure. A test was then con-
ducted to determine the gas inlet pressure required to
achieve 10% power. This test demonstrated that 9.6t
power could be achieved with 2.1-ps1 gas 1nlet jressurc
to the Honeywell valve. Data were then taken at the 9.6Y%
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4.0 TEST SCENARIO (continued)

power level. This test indicates that further moditica-
tion of the gas valve may be desirable to achieve full
turn-down with a fixed inlet gas pressure.

Gas inlet pressure was then reset to 3 ps1 and tests were
conducted in 10% power increments from 60 to 100% power
levels; deta were taken at each power level. At the
higher power levels, a slight air leak could be felt by
hand at the lower air plenum/baseplate interface. Subse-
guent teardown and inspection indicated a discoloration
and slight deterioration of the Fiberfrax seal at a point
farthest from the point of air introduction. This fina-
ing tends to support the earlier observation of the pos-
sibility of poor air distribution. (The Fiberfrax mater-
ial will be replaced prior to delivery to JPL.) Blower
performance was adequate but marginal at the high power
levels. It 1s hoped that this condition will be recti-
fied by installation of new Fiberfrax seals.

The new (three-electrode) 1ignitor/flame scanner assembly
functioned perfectly throughout the test, including low
power operation. Data sheets for each power level are
included 1n this report.
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Test Date: 11-26-80
Power Level: 100% Nominal (10l% Actual)

Heat Transfer to Water: 61.22 kW

Specific Data

Natural Gas:

Gas pressure into rotameter: 5.0 psa
Rotameter reading: 66.5%
Gas pressure into Honeywell valve: 3.0 psa
Gas pressure out of Honeywell valve: 32.1" HLO
Rotameter pressure correction factor
(from table): 0.863

1
Correction factor = Tapble Factor: 1.158

Actual Flow = CF x Rotameter curve reading =
1.156 x 0.4 = 0.463 PPM air

PPM a1ir
05875 = 7.88 scfm gas (10lt power level)

Combustion Alr:

Air pressure within air plenum: 3.6" Hy0

Water i1nlet pressure: 85 ps1

Water rotameter reading: 88% (9.5 GPM scale flow)

Water inlet temperature: 144°F; Sp Gr = B.1948
lb/gal

Water outlet temperature: 18B°F

Sp Gr 70 9.5
= Ll J

Actual flow = scale flow x Sp 6r T
: in

8.329¢C
X B.I336 = 9.655 GPM

Miscellaneous:

(Upper Cone) Flue gas temperature: 1003°F
(Lower Cone) Flue gas temperature: 914°F

Flve Gas, %03: 0.2¢%¢

Flue Gas, % combustibles: 1.4%

Flame current: 15 microamgp

E-117 8/71
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Test Date: 11-26~80
Power Level: 93% Nominal (91% Actual)

Heat Transfer to Water: 55.65 kW

Specific Data

Natural Gas:

Gas pressure into rotameter: 5.0 psa
Rotameter reading: 60%
Gas pressure into Honeywell valve: 3.0 psa
Gas pressure out of Hcneywell valve: 2%.1" B0
Rotameter pressure correction factor
{from table): 0.863

1
Correction factor = Taphle Factor: 1.158

Actual Flow = CF x Rotameter curve reading =
1.158 x 0.36 = 0.417 PPM air

PPM air
©5875 = 7.096 scfm gas (91% power level)

Combustion Air:

Air pressure within alr plenum: 3.5" HoO
Water:
Water inlet pressure: 85 psi
Water rotameter reading: 88% (9.5 GPM scale flow)
Water inlet temperature: 148°F; Sp Gr = B8.1847
l1b/gal
Water outlet temperature: 188°F
_ Sp Gr 70 _
Actual flow = scale flow x Sp Gr T;. - 9.5
8.3290

X B.1847 = 9.667 GPM
Miscellaneous:
(Upper Cone) Flue gas temperature: 988°F
(Lower Cone) Flue gas temperature: 918°F
Flue Gas, %03: 1.2%
Flue Gas, % combustibles: off scale high
Flame current: 14 microamp
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Test Date: 11-26-80
Power Level: 80% Nominal (82.3% Actual)

Heat Transfer to Water: 54.27 kW

Specific Data

Natural Gas:

Gas pressure 1nto rotameter:
Rotameter reading:
Gas pressure into Honeywell valve:

Gas pressure out ot Honeywell valve:

5.0 psi
54+
3.0 psa

Rotameter pressure correction factor

(from table): 0.863
1
Correction factor = Table Factor: 1.15%b
Actual Flow = CF x Rotameter curve reading =
1.156 x 0.325 = 0.377 PPM air
FPM alr ~
TO58Sh = b.40 sctm gas (Bl.3 power level)

combustion Air:

All pressure within air plenum: 3.0" H-U

Water:

Water 1nlet pressure: 85 psa

Water rotameter reading: B8% (9.5 GPM scale

Water 1nlet temperature: 145°F; Sp Gr = 5.1923
lb/gal

Water outlet temperature: 184°F

Actual tlow = scale tlow x ggmgﬁ“%%; = 4.5

8.3290 .
X §I5%3 = 9.659 GPM

Miscellaneous:

(Upper Cone) Flue gas temperature:
(Lower Cone) Flue gas temperature:
Flue Gas, %0;:

Flue Gas, ¥ combustibles:

Flame current:

93v°F
Slic°r
2.0

oft scale high
15 microamp

20.8" HZO

flow)
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Test Date: 11-26-80
Power Level: 70% Nominal (68.2% Actual)

Heat Transfer to Water: 48.7 kW

Specific Data

Natural Gas:

Gas pressure 1nto rotameter: 5.0 ps1
Rotameter reading: 45%
Gas pressure into Honeywell valve: 3.0 ps:
Gas pressure out of Honeywell valve: le.g" HZ0
Rotameter pressure correction factor
(from table): 0.863

1
Correction factor = Tahble Factor: 1.158

Actual Flow = CF x Rotameter curve reading =
1.158 x 0.27 = 0.312 PPM air

PPM air
T05875 = 5.32 scfm gas (68.2% power level) |

Combustion Air:

Alr pressure within air pienum: 2.5" HoC
Water 1nlet pressure: 85 psi
Water rotameter reading: 88% (9.5 GPM scaie flow)
Water 1inlet temperature: 137°F; Sp Gr = £&.2118
1b/gal

Water outlet temperature: 172°F
Actual flow = scale flow x %S—%%~%%; = 9.5

8.32990

X B.3TIg = 9.636 GPM

Miscellaneous:

(Upper Cone) Flue gas temperature: 829°F

(Lower Cone) Flue gas temperature: 874°F

Flue Gas, %03: 2.4%

Flue Gas, % combustibles: off scale high
Flame current: 15 microamp

£-117 8/71
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Test Date: 11-26-80
Power Level: 60% Nominal (63.1% Actual)

Heat Transfer to Water: 43.13 kW .

Specific Data

Natural Gas:

Cas pressure 1nto rotameter: 5.0 ps1
Rotameter reading: 42%
Gas pressure into Honeywell valve: 3.0 ps1 3
Gas pressure out of Honeywell valve: 14.9" HO 3
Rotameter pressure correction factor 3
(from table): 0.863

1
Correction factor = Tgphle Factor: 1.158

Actual Flow = CF x Rotameter curve reading =
1.158 x 0.25 = 0.2895 PPM air

PPM air
| 0587 = 4.927 scfm gas (63.1% power level)

] Combustion Air:

Air pressure within air plenum: 2.1" H-oC
’ Water:
Water 1inlet pressure: BS psi 1
}
Water rotameter reading: 88% (9.5 GPM scale flow)
' Water 1inlet temperature: 129°F; Sp Gr = 8.2302
lb/gal
| Water outlet temperature: l60°F
b
; Sp Gr 70
Actual flow = scale flow x gg—a;~7;; = 9.5
Y 8.3290
X T.2302 = 9.614 GPM
Miscellaneous:
(Upper Cone) Flue gas temperature: 750°F
{Lower Cone) Flue gas temperature: 805°F
Flue Gas, %03: 1.2%
Flue Gas, % combustibles: off scale high
Flame current: 15 microamp
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Heat Transfer to Water: 29.22 kW

MANHATIAN BEACH  CALIF. 90266 ER 79917-2
Test Date: 11-26-80 . ;
Power Level: 50% Nominal (50.5% Actual) |
|

Specific Data

Natural Gas:

Gas pressure into rotameter: 5.0 ps1
Rotameter reading: 33%
Gas pressure into Honeywell valve: 3.0 psa
Gas pressure out of Honeywell valve: g.3" HZ0
Rotameter pressure correction factor
(from table): 0.863

1
Correction facter = Taple Factor: 1.158

Actual Flow = CF x Rctameter curve reading =
1,158 x 0.2 = 0.23 PPM air

05875 = 3.942 scfm gas (50.5% power level)

Combustion Air:

Air pressure within air plenum: 0.9" H,G
Water inlet pressure: 75 psi
Water rotameter reading: 88% (9.5 GPM scale flow)
Water 1n.et temperature: 141°F; Sp Gr = 6.203b
lb/gal

Water ouclet temperature: l62°F
Actual flow = scale 1low x 2%—%%—%%; = 9.5

8.3290

X §.7038 = 9.645 GPM

Miscellaneous:

(Upper Cone) Flue gas temperature: 543°F

(Lower Cone) Flue gas temperature: 567°F

Flue Gas, %03: 1.2%

Flue Gas, % combustibles: off scale high
Flame current: (missed)

E-117 8/71




Page No. A-7

FAIRCHILD

STRATOS DIVISION
1800 ROSECRANS AVENUE

MANNATTAN BEACH. CAlIF, 90266 ER 79917-2
Test Date: 11-26-80
Power Level: 40% Nominal (40.4% Actual)

Heat Transfer to Water: 26.44 kW

Specific Data

Natural Gas:

Gas pressure into rotameter: 5.0 ps1
Rotameter reading: 27%
Gas pressure into Honeywell valve: 3.0 ps1
Gas pressure out of Honeywell valve: 6.0" H>C
Rotameter pressure correction factor
(from table): 0.863

1
Correction factor = Tahle Factor: 1.158

Actual Flow = CF x Rotameter curve reading =
1.158 x C.16 = 0.185 PPM aar

FPM air
705875 = 3.154 scfm gas (40.4% power level)

Combustion Air:

Alr pressure within air plenum: 0.8" H0
Water 1nlet pressure: 76 psi
Water rotameter reading: 88% (9.5 GPM scale flow)
Water inlet temperature: 150°F; Sp Gr = 8.1797
1b/gal

Water outlet temperature: le9°F
Actual flow = scale flow x %g—%§~%%; = 9,5

8.3290

Xx .15 = 9.673 GPM

Miscellaneous:

(Upper Cone) Flue gas temperature: 501°F

(Lower Cone) Flue gas temperature: 570°F

Flue Gas, %03: 2.2

Flue Gas, % combustibles: oftf scale hiyh
Flame current: 10-12 microamp
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11-26-80 )
30% Nominal (30.3% Actual)
22.26 kW

Test Date:
Power Level:
Heat Transfer to Water:

Specific Data

Natural Gas:

Gas pressure into rotameter:
Rotameter reading:

5.0 psi
19.5¢%

Gas pressure into Honeywell valve: 2.95 psi
Gas pressure out of Honeywell valve: 3.4" H70
Rotameter pressure correction factor
(from table): 0.863

1
Correction factor = TgLJle Factor: 1.158

Actual Flow = CF x Rotameter curve reading =
1.158 x 0.12 = 0.139 PPM air

PPM air

T05875 = 2.365 scfm gas (30.3% power level)

Combustion Air:

Alr pressure within air plenum: 0.5" H-O
Water:
Water inlet pressure: 75 psi1
Water rotameter reading: 88% (9.5 GPM scale flow)
Water inlet temperature: 136°F; Sp Gr = 5.2141
lb/gal
Water outlet temperature: 152°F
Sp Gr 70
Actual flow = scale flow x Sp or T, = 9.5
B.3290

X B.2131 = 9.633 GPM
Miscellaneous:
(Upper Cone) Flue gas temperature: 458°F
(Lower Cone) Flue gas temperature: 498°F
Flue Gas, % combustibles: 0.4%

Flame current: 8-10 microamp

8/71
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Test Date: 11-26-80 ;
Power Level: 20% Nominal (20.2% Actual)
Heat Transfer to Water: 13.91 kW
Specific Data |
Natural Gas:
Gas pressure into rotameter: 5.0 psa
Rotameter reading: 13%
Gas pressure into Honeywell valve: 3.0 psa
Gas pressure out of Honeywell valve: l.6" HZ0
Rotameter pressure correction factor
(from table): 0.863
: 1
Correction factor = Table Factor: 1.158

Actual Flow
1.158 x 0.08

CF x Rotameter curve reading
0.093 PPM air

FPM ailr
T05875 = 1.577 scfm gas (20.2% power level)

Combustion Air:

Alr pressure within air plenunm: 0.2" HoC
Water:
Water inlet pressure: 80 psi
Water rotameter reading: 88% (9.5 GPM scale flow)
Water inlet temperature: 118°F; Sp Gr = 8.2536
lb/gal

Water outlet temperature: 128°F

_ Sp Gr 70
Actual flow = scale flow x L — = 9.5

Sp Gr Tln
8.3290
X B.3535 = 9.587 GPM

Miscellaneous:
(Upper Cone) Flue gas temperature: 359°F
(Lower Cone) Flue gas temperature: 355°F
Flue Gas, %03: 1.75%
Flue Gas, % combustibles: 1.5%
Flame current: (missed)

I S Y W
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Test Date: 11-26-80 ;
Power Level: 10% Nominal (12.8% Actual)

Heat Transfer to Water: 11.13 kW

Specific Data

Natural Gas:

Gas pressure into rotameter: 5.0 psi
Rotameter reading: 6le "Low"

meter
Gas pressure into ioneywell valve: 3.0 psi
Gas pressure out of Honeywell valve: 0.9" Hy0
Rotameter pressure correction factor
(from table): D.863

1

Correction factor = Taple Factor: 1,158

Actual Flow = CF x Rotameter curve reading =
1.158 x 0.665 = 0.77 scfm a1ir

scfm ailr
~0.768 = 1.002 scfm gas (12.8% power level)

Combustion Alr:

Alr pressure within air plenum: 0.15" H20
Water:
Water inlet pressure: 80 psi
Water rotameter reading: 88% (9.5 GPM scale flow)
Water inlet temperature: 107°F; Sp Gr = B.275C
lb/gal
Water outlet temperature: 115°F
]
Actual flow = scale flcw x %E—%%—%%; = 9.5
8.3290

X §.2755 = 9.652 GPM

Miscellaneous:

(Upper Cone) Flue gas temperature: 324°F

(Lower Cone) Flue gas temperature: 252°F i

Flue Gas, %03: 2.8%-4% |
ioscillating)

Flue Gas, % combustibles: off scale low

Flame current: 6 microamjp
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Test Date: 11-26-80 :
Power Level: 10% Nominal (9.6% Actual)

Heat Transfer to Water: 9.74 kW

Specific Data

Natural Gas:

Gas pressure 1nto rotameter:
Rotameter reading:

Gas pressure into Honeywell valve:
Gas pressure out of Honeywell valve:
Rotameter pressure correction factor
(from table):

1
Correction factor = Tahble Factor:

Actual Flow

no#

1.158 x 0.5 0.579 scfm air
scfm air
G.768 = 0.754 scfm gas (9.6t power level)

Comkbustion Ailr:

Air pressure within air plenun: C.0D15" HyC
Water:
Water inlet pressure: 80 psi
Water rotameter readi-;: BB% (9.5 GPM scale flow)
Water 1nlet temperature: 1C0°F; Sp Gr = 8.2877
lb/gal

Water outlet tempereture: 107°F

Sp Gr 70
Actual flow = scale flow x = 9.5

Sp Gr Tm

8.3290
X B.2877 = 9.547 GPM

Miscellaneous:
(Upper Cone) Flue gas temperature: 280°F
{Lower Cone) Flue gas temperature: 179°F
Flue Gas, %0;: 6.4%

Flue Gas, & combustibles:
Flame current:

5.0 ps1

45 ("Low"
meter)

2.1 psa
0.6" HoO

0.863
1.15¢

CF x Rotameter curve reading =

oft scale low

3 microamp

w_ 'Y
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APPENDIX B 1

ILLUSTRATIONS AND DRAWINGS

Photo 1. DSSR Test Setup

Figure 1. Natural Gas Supply Plumbing and Instrumentation
Figure 2. Combustion Air Supply Plumbing and Instrumentation
Figure 3. Water Supply Plumbing and Instrumentation

Figure 4. Miscellaneous Instrumentation

Figure 5. Water Reservoir, Pump and Heat Exchanger

Figure 6., Ignitor/Flame Scanner Circuitry

FSD Drawing No. 79917001, Test Assembly #1 - DSSKR

JPL Drawing No. 10097290, Test Panel - Combustor Control

E-117 8/71




¥
W




B-1

-<

Page No.
ER 79917

20266

FAIRCHILD
1800 ROSECRANS AVENUE

MANMATTAN  BEACH, CALF,

uotljejuawniisu] pue burqunid Afddng sey [eanien 1 oanbruyg

8/71

£-117

(stb wjds ¢ 1-1°0)
a239weljoy ,obuey mog,

(  ¢— N
(rsd £ » 3123) VMHWW 1
< (119MA3UOH) zo3enbay . Aammmum
— IaTeA *ssaad ,wm4 S
PT1OjTURK 10I3U0) sey Tenuep AUeJISUOD)
1auang - — A1adng
4SSa - | ses
d d |
d
1sd 01-0 v
L ¢ JuA — 1sd 01-0
aATeA
proustos
(0%H .s€-0)
I339WOoury

(seb wjds O1-1)
I133swejoy ,9buey 1H,,




7|

FAIRCHILD

Page No. B-2

BITRATOR DivIBiON

AVENUE
CALF

ROSECRANS

1800
MANHATIAN  BEACH

ER 79917-2

%0286

R - -
uotjejuounlIlisu] pue burqunitgd Arddng a1y JO13sSnQWo) *Z o4anbiua g n

)

~

32Ul Aty =

)

!

133174 ATV —o—p

19moly XIry
— & MO[4 11V ,sseddiq,

aAleA Al3ae3jud popeo] buradg e e——

_
f d

U1V NOLLSHNYEWOD .II..@

1035s0quo) dssa I\

ACN: CwOE-0) d903owduvy




-
uorjejuaunijisu] pue burqunid Arddng aajepm ‘¢ 2anbtyg N
(-
~
~4
o) -4
! “
a9
) - obieyost(g aa3e
l .
2 o ysstda IeM
N
[\1} r~
o
© x
A =
—— ( 2anbrg 29g)
dung ‘j1oajuo) A1ddng
—t MOTJd UOTIEBTNDITOIY 193eM
f WdD TT1-0) I333Welod g ‘19bueyoxyg 3jeay ¢
‘I1TOAIDS3IY a33eM
d
. v
(saqnl I@3ep)
Iabueyoxg 3esl
ASSA «J T1sd 00T1-0
L
4
a1dnooouwaayl a1dnooowaayy,
wg . m&%& D I adAg,
Q ::
L >
=53
Tos®
3Z .
6<E
n Csuu
€::.
qv¥
S
L/
<
q.:
L :3
- %




B-4

£

FAIRCHILD

Page No.

STHRATOS IvVISION

AVENUE

ROSECRANS

1800

ER 79917-2

90266

CALIF,

MANHATTAN BEACH,

auo) aaddo)
JO MITA 9PTIg

UOT3BIUBWNIFSU] SNOUB[[IOSTW b 3anbry

yijed ses uoijzsnquo)d
391Ul uwumx
(dAL) aqn) aobueydxy 3eaH '/

- (8 30 dAr)
' -
\\lh -§——3T[Z2ZON I23UuIng
-— AI030e133Y

/ (3sneyxd)
& seo anid

(sooeTd z) soardnoo

19zATeUY -owIayyr M, 2dAL

sen any. E=——

8/71

E-117




TR SRR e S s e

5

B-

Page No.
ER 79917-2

90266

AVENUE

FAIRCHILD
ROSECRANS

MANHATTAN BEACH, CALIF,

1800

1abueyoxdg 3eoy pue dung ‘IT0AI13S3Y I23BM 'S 2anbty

8/71

E-117

¥SSA WOIJ —f-

Iabueyoxd 3eall Hv

* | ureiy oL
><l »>

unig uolien-ss

- >t |
# . . cw:umml\..l\}\/\.l\.,/\./\}\/\.

dung
I23eMm *

o I S

et e— o




—— e~

s AT T

’

L
~te, FIGURE 34
- D
o ea® B - ‘«::ﬁ TO MEASURE FLAME CURRENT
R I T 4 . e DISCONNECT SENSCR WIRE AT £LELTROCE
e L R Fan AND INSERT 0 50 MICROAMP DC METER
S L = 2 = - ' N
' T Gy,
A ‘e Yo,
S \ '404. ELECTRODE
w \ . “40
OMjofE SW- \ - %
RusE THERMOS TAT '.. N . A
. e s
9 L
120VAg N +
80/60M:
. L
[ ’ Q% I~ BURNEX
7
VALVE
—
. L Py k. cu!
ttpr kTR .
. AL OO MOID
U AN
24VAC > 1125 GAP 10 SENSE oN
{ BURNER TOP) f
FLAME SENSE FOR REMOTE FLAME SENSING
GROUND
INITIAL OPERATION

1. Check installotion, mounting, and electrode gap to
insure conformonce 1o sperifications.

2. With the gas supply shut oft, apply electrical power
to the system by advoncing the thermostat.

3. Check to insure that o spark is being producad at
the electrode during the trial-tor-ignition period specitied
for the unit. Units should lock out af:er tricl-for-ignition
period. Set thermostct below ambient temperature.
NOTE: Pre-purge units have a typical oelay of 15 seconds belore

ignition sparks occur. Series 05-16TWO units have a tyoical
delay o! 45 secongs

.

SAFETY CHECKS -

1. Moanually shut off gas supply and apply power to the
contro! board by odvancing the thermosta!. Atter unit
has locked out, check thot there is no voltage output
between "Volve” and "Ground” with o suitable volt-meter.
Set thermostat below ambient temperature.

2. Monuolly open the gos supply valve ond reoctivate
control unit by raising the thermostat above room temp-
eroture. Sparking should occur (atter the purge period
on pre-purge units) ond cease when the flome is estab-
lished. While running, manuolly close the gos supply
volve. Sparking should start as soon as the flame is
extinguished. The spork should remain on for the trial-
for-ignition period and then lock out. Check that there is

no volioge between "Vaive” and "Ground” os described
above.

REPAIRS

4. Manvally open the gos supply line and advance the
thermostat to recycle the unit.

5. Check that ignition has been accomplished within
the triol period. Sporking will cease o tew seconds
ofter establishing the fiame.

6. It system ignites but fails to hold in, check tor 5 micro.
amp minimum tlome sense current and check to assure the
system is properly grounded per Figure 3.

7. For multiple unit installation, assure thot oll units
ore powered by o common supply voltage and all are
correctly polorized and grounded.

SERVICE CHECKS

Flame current is the current which passes through the
Home trom the sensor to ground to complete the primacry
safety circuit. The minimum flome current necessary to
keep the ignitor from lockout is tive microonps. To
measure fiame current, DISCONNECT INPUT VOLTAGE
then remove low voltage sensing lead wire trom elect-
rode termina! and insert 0 0-50 DC microomp meter ina
series with the sensor probe ond senscr wire. {See Fig-
ure 3a.) Meter reading should be 5 microamps or higher.
i meter recds below 0" on scale, the leods are reversed.
Disconnect power ond reconnect leads for proper
polarity.

it the flome current reading is less than 5 microomps

reposition the elecirode in the flome 1o get o higher
reading.

The Fenwal Series 05-1& Direct Spork Ignition Systems
ore not field repairable. Any modifications or repoairs to
the Series 05-16, or 05-16TWO, will involidate Fenwel's

standord warranty as well as agency certifications.
Faulty units should be returned to the factory for repair
or replocement.

Figure 6. Ignitor/Flame Scanner Circuitry
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