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FOREWORD

This work was performed for the U.S. Army Engineering and Housing Support Center (USAEHSC),
under Facilities Engineering Application Program (FEAP) “Energy Conservation Retrofits for Standard
Designs.” B. Wasserman, CEHSC-FU, was the technical monitor. Operations improvement was funded
in part by the U.S. Amy Forces Command (FORSCOM) under reimbursable project Intra-Army Order
FC-176-87. “Assessment of Energy Savings through Improved Operations of Heating Equipment.”
Naresh Kapoor, FCEN-RDF, was the FORSCOM Project Monitor.

The research was performed and coordinated by the Energy and Utility Systems Division (FE) of
the Infrastructure Laboratory (FL), U.S. Amy Construction Engineering Research Laboratories
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was principal investigator. Dr. David M. Joncich is Chief, CECER-FE, and Dr. Michael J. O’Connor is
Chicf, CECER-FL.

Appreciation is expressed to Richard Rundus, G. Russ Northrup, Lee Edgar, and Richard Strohl of
USACERL for their assistance in building monitoring and improvement, and data analysis. Special thanks
is extended to the Directorate of Engineering and Housing (DEH) and Operations Division personnel at
Fort Carson who provided valuable knowledge and assistance during this project; in particular Duane
Schaap, Acting Director of Engineering and Housing; Stephen Snyder, Energy Coordinator; and Dick Hall,
Chief of the Operations Division.

COL Daniel Waldo, Jr., is Commander and Director of USACERL, and Dr. L.R. Shaffer is
Technical Director.
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2 ORIGINAL BUILDING CONFIGURATION

Building Layout and Use

Building 811 is an L-shaped (Type 64) bachelor enlisted quarters constructed in 1956. Figures 1
and 2 show an original floor plan and exterior view for the barracks. It has a three-story barracks wing
plus an adjoining single-story dining facility. The total floor area of about 38,000 sq ft* consists of about
11,000 sq ft for each of the three barracks floors and about 5,000 sq ft for the single story wing. The
three-story barracks wing is oriented north and south and the single-story kitchen/mess hall wing is
oriented east and west at the south end of the barracks wing.

The barracks wing has double- and single-occupancy sleeping quarters, ground level offices,
lounging rooms, and laundry and bathing facilities. Originally an open-bay sleeping design with capacity
for 178 residents, the barracks wing was converted to individual rooms in 1978. This wing is built above
a combination of basement and crawl space. The basement is used for an equipment storage and office
arca. The kitchen/mess hall wing is currently being used for a first-aid station, classrooms, and offices.
The kitchen equipment has been removed (with the exception of a walk-in refrigerator) and the plumbing
service has been capped. The south wing is built over a partial basement which houses the mechanical
room.

Building Construction

The building was originally constructed of 8-in. concrete block exterior walls, 6-in. concrete ground
floor, and a roof composed of 1/2 in. stone, 2 in. rigid insulation, 2 in. concrete, an air space, and acoustic
tile. The building had numerous single pane windows. Energy retrofits in 1985 resulted in:

=  the blocking of 50 percent of the window area

» the replacement of existing window units with double-glazed, double-hung, thermal-sash
window units

«  the addition of exterior wall insulation consisting of 2 in. of rigid polystyrene and a 3/8-in.
polymer-modified portland cement stucco finish

» the replacement of two existing electric fixed-setpoint heating water controllers with pneumatic
outdoor reset controllers

» and the blanking of the outside air intake to one of the south wing's air handler units.

Heating

Heat is provided to the barracks wing through hot water fin-tube radiation. (The south wing also
uses a steam unit heater.) The building is zoned for three hydronic heating loops: the east side barracks
wing (zone 1), the west side barracks wing (zone 2), and the south wing mess hall area, now first-
aid/classroom (zone 3).

The hot water heating pipes form a two-pipe reverse retun system. The pipes for the barracks wing
run through the crawl space and up several three-story risers on each side of the building. These pipes
branch off at the risers on each floor to supply perimeter hot water to the fin-tube radiators running for
a series of approximately five dormmitory rooms or one stairwell. A two-pipe reverse retum system is
inherently self-balancing; no balancing valves were found on the hot water pipes. However, there were

*Metric conversions are listed on p 28.
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Figure 1. Original Floor Plan, L-Shaped Barracks.

Figure 2. Exterior View, Building 811.
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a few shut-off valves. The dampers on the radiator cabinets originally had pull chains to close off the
louvered openings for decreased heat exchange, but no operable dampers were found.

The circulation pumps for the three heating zones are controlled by an outside air sensor that turns
the pumps off when the outside temperature is above a set point. The south zone also has an interior
thermostat that overrides pump circulation for zone 3 below the pump cut off temperature. The indoor
thermostats for the barracks zones (zones 1 and 2) which were indicated on the original building plans are
no longer installed.

As a result of the 1985 retrofit, the circulating temperature of the hot water to zones 1 and 2 was
reset based on outside temperaturec. The supply temperature ranges linearly from a minimum setting
(during warmer weather) to a maximum setting (during colder weather.) The supply temperature of the
hot water to the south zone was not reset.

Boilers

The hydronic heating system is serviced with one of two Kewanee gas-fired steam boilers with
namcplate input ratings of 3.12 MBtwhr. The operating boiler is currently firing at about 1.8 MBtu/hr,
presumably from intentional derating. One boiler is used strictly for stand-by and brought on line as
nceded. The working boiler maintains a steam pressure currently set at 9 to 13 psi. Steam was provided
to three hot water converters, a 645-gal domestic hot water storage tank, and a unit heater in the south
wing. Steam pressure was maintained continuously during the heating season even when heating
circulation pumps were off.

Cooling

Cooling is provided by chilled water, supplied from a central plant, and pumped to fan coil units
in the rooms. Fans can be controlled individually. The occupants and the heating shop have observed
that cooling in the summertime is insufficient. There is no in-building control to limit the amount of
cooling because there is no excess capacity.

Ventilation

Four air handlers provided ventilation in the original building design. Two serviced the old kitchen
area (one blanked off), one serviced the old dining area, and one serviced the hallways of the barracks
wing. At the time of the last inspection, all forced ventilation had been disabled.
Domestic Hot Water

Domestic Hot Water (DHW) was provided by a direct-fired gas unit and by a steam heat exchanger

serviccd by the boiler. The boiler provided the primary heating, and the direct-fired unit cycled if the
boiler was unable to meet the demand. DHW was maintained near 180 °F.




3 OPERATIONAL FINDINGS

General

The building was substantially overheated, a condition caused by a combination of inadequate
equipment, improperly set cquipment, and inappropriate actions of occupants and operators (e.g..leaving
windows open in cold weather). The part-load efficiencies of the space heating and DHW heating systems
were low due to various standby losses and control strategies.

Specific
The temperature control of the building was inadequate for three major reasons:

1. The steam valves on the heating hot water converters were too large. The resultant control was
on/off rather than modulating.

2. The existing hot water controllers were not set for existing conditions and were also difficult to
set and maintain.

3. Some control wiring was broken.

The boiler was controlled to maintain stcam pressurc regardless of a need for heat from mid-
September through mid-May. The heat developed in the boiler was vented through the flue on the off-
cycle. These factors caused significant standby losses in an area having a lengthy transition between
scasons. Other problems with the heating equipment included a Icak in the boiler, a need for boiler tune
up and repair, a failed steam trap, and excessive vibrations in a circulating pump.

The DHW service posed both an energy and comfort concern.  The plumbing for the DHW was
valved so that most of the need was serviced by the steam boiler rather than the more efficient direct fired
gas water heater. Further, the direct-fired water heater was underfiring and could not meet the DHW need
alone. The shower hcads were large or nonexistent, causing a heavier than needed DHW demand.
Because there were no mixing valves, a scalding occurred if the toilet was flushed while others were in
the shower. The setting for the circulating DHW temperature was higher than necessary, causing undue
standby losses.

Although some building operators were highly skilled, other operators could improve their awareness
of how the building systems operated and what the appropriate response was for a particular problem.
Operators did not log or coordinate service responses and, therefore, could easily undo each others” fixes
and over-tweak delicate instruments. Repairs were often makeshift, which focused on symptoms rather
than causes, and left systems only semi-operative. Further, operators indiscriminately trusted that occupant
complaints were founded and rarely verified the need for system attention.

The nced for energy cducation for building occupants was also apparent. Some occupants were
uncomfortablc in rooms that were heated to 75 °F because they wore inappropriate clothing for winter
conditions or failed to use a blanket on their bed. Other occupants had cold rooms because they
barricaded their radiators with fumiture. Rarely were occupants aware of opportunitics for comfort
control, such as thermostats or radiator dampers. Occupant education could reduce many unnecessary
service calls.




4 IMPROVEMENTS IMPLEMENTED

After the original retrofits were made, various operational and housckeeping remedies were
implemented to improve temperature control in the building and to increase efficiency and decrease the
loads of the space and DHW heating systems. Modifications included equipment repair, replacement,
augmentation, tune up, and control strategy changes.

Manufacturer specification sheets are included in the Appendix for the installed products used in
retrofits. References to manufacturers are made to fully identify the equipment used in this project; these
references are not endorsements of the products. After 1 year, all products were operating satisfactorily;
other manufacturers’ products could perform as well.

1. The boiler control was modified by installing a double-pole, double-throw relay tied to the
outside temperature sensor which activates the pumps. This allows the boiler to fire only when the
circulator pumps call for heat to the building. This occurs when the temperature drops below a set value,
usually 55 °F. An override switch was installed so that it would be possible to reset the original boiler
system. Figure 3 shows the relay and override switch installation. An added benefit of this change is that
the building operators do not need to turn the boiler off for the summer. It will tum itself off if the
outdoor temperature control is set appropriately.

2. A damper motor was installed on the boiler to close the flue damper during the off cycle. The
damper is fail-safe with a spring-open mechanism. Figure 4 diagrams the flue damper control. The
existing steam pressure control activates the flue damper to open when the minimum setpoint steam
pressure is reached. The boiler control circuit is now activated by an end switch on the damper motor,
so that the burner can only come on after the flue damper is open.

3. The boiler leak was repaired.

4. The boiler was tuned up. This included cleaning the fire and water sides of the boiler, replacing
broken parts (e.g., rusted cross-over tube), cleaning boiler blow down, and adjusting fuel air ratio.

5. The failed steam trap was replaced.
6. The vibrating circulation pump was serviced.

7. Smaller steam valves and actuators were installed at the hot water converters. The valves need
to be normally open and linear. The steam valves were sized with the assistance of gathered energy data,
indicating a maximum steam flow requirement near 400 Ib/hr. Data gathered from another L-shaped
barracks without the 1985 retrofits indicated a maximum steam flow requirement near 550 Ib/hr for each
zone.> With the installation at Building 811, the manufacturer agreed to replace the steam valve if the
sizing was inappropriate.

8. New pncumatic heating reset controllers were installed and adjusted for the barracks wings.
Diagnostic sensors (temperature and pressure meters) were installed in the control lines. Figure 5 shows
the control scheme. Table 1 gives the material list for the reset control and steam valves.

? Estimated hard calculation from data on Building 813.
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Figure 5. Reset Control Scheme,
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The appropriate settings for the reset controllers were originally determined by trial and error. These
settings will be different for each building and each controller. Controls goveming interior comfort should
be adjusted by control specialists. Figures 6 through 11 show the interior temperature trends by zone and
the effective reset schedules during these periods. Table 2 shows the zone controller settings which
brought about these reset schedules.

9. Broken control wires in zone 3 were repaired. Figure 12 shows the heating control scheme for
zone 3.

10. Superfluous controls were removed. Operating controls were labeled.

11. The valving for the DHW was changed to isolate the steam boiler from the water heating
function. Figure 13 shows this valving arrangement.

12. The direct-fired gas state water heater was adjusted to increase its firing rate from 450,000
Btu/hr to 500,000 Btu/hr.

13. Anti-scald flow-restricting shower heads (2.75 gpm) were installed in the 15 showers in the
building. During installation, the absence of zoned water shut-off valves caused some difficulty. To keep
the building operational during shower retrofit, existing shower valves were left in the piping (handles
removed) and mixing valves were installed downstream. See Figures 14 and 15.

14. The DHW temperature setting was tumed down from 180 °F to 160 °F.

15. At various times throughout the investigation, zone 3 experienced both underheating and
overheating. Figure 16 illustrates the zone 3 floor plan. This zone consists of three different subzones:
(1) the classroom area, men'’s room and medical treatment room, with perimeter heat controlled by a single
thermostat on the north wall, (2) the ladies’ room with perimeter hydronic heat controlled by a separate
thermostat in the ladies’ room, and (3) the first-aid waiting and sick bay area with no perimeter heating.
This area is heated by a steam unit heater with its own thermostat.

In one case, underheating in the classroom area was caused by the combination of an incorrectly
set thermostat (which was set near 50 °F rather than 68 °F), a closed steam valve that prevented steam
from servicing the zone heat exchanger, and a broken electric control wire to the modulating steam valve.
This underheating was corrected by repairing these problem areas. Another case of underheating was also
caused by an incorrectly set thermostat. The thermostat in the ladies’ room was turned completely down
and occupants were unaware of its existence. This problem was corrected by resetting the thermostat.

A third case of underheating was caused by a broken thermostat control on the fan of the steam
space heater. The fan ran continuously, even during the off cycle of the steam flow to the coil. This
caused circulation of cool air and increased occupant discomfort. The thermal switch on the condensate
retum was modified so that the fan would only operate when the coil was at setpoint.

Overheating in zone 3 was caused by high aquastat settings and valving which bypassed the
thermostat’s control capabilities. The thermostat in the classroom was turmed down and a complaint call
was made. To provide heat, the maintenance person opened the by-pass valve from zone 2 to zone 3
(Figure 17). With valve 11 open and valve 6 closed, the zone 2 pump supplies all the water to zone 2
and zone 3. The water returns from these zones through the hot water converters and is mixed before re-
entering the zone 2 pump. The hot water converter on zone 2 is set up for reset control, and for zone 3,
it is set at a constant temperature of 195 °F. Therefore, the 195 °F water is mixing with the return of the
zone 2 water which makes the zone 2 water too hot.

14




With this arrangement two anomalies occur: zone 2 overheats because supply water temperatures
are too high, and zone 3 overheats because the flow to that zone is continuous. It would normally be
cycle controlled by the thermostat. To correct these problems the valving was changed to the original
scttings and the heating water aquastat was adjusted from 195 °F to 160 °F. The valve handles were
removed on valves 11 and 6 to prevent the maintenance people from easily opening these valves as part
of a "quick fix" solution. Associated valves were labeled.

16. At times during the investigation, a combination of underheating and overheating occurred in
the barracks wing. A call for heat in some rooms prompted an adjustment of the reset controls to provide
higher temperature heating water. Upon inspection of the cold rooms, various causes were revealed
concemning occupants’ lack of awareness and education. Suggestions were made on furiture placement,
bedding, and clothing adjustments to improve comfort. When the hot water heating system was found
to be airbound, the piping was bled of air with manual valves on the radiators. In all these cases controls
were reset to their original settings.

Table 1

Material List. Reset Control and Steam Valve

Honeywell
Qty Part Number Description

2 LP914A1011 Sensor

2 LP914A1052 Sensor

2 MP953C1083 Actuator

2 RP920B1049 Pneumatic Controller
2 V5011C1391 2-Way Steam Valve
2 305929 -40 to 160 °F Gauge
2 305931 40 to 240 °F Gauge
2 305965 0 to 30 PSI Gauge

Table 2

Control Settings at Building 811

Zones
East Side West Side South Side
Wi=94 WI1=80 T=160
Ac=2.18 Ac=2.18
Wc=43 Wc=43
Xp=11 Xp=11
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S DATA ANALYSIS

Data collected from this field test over the 1987-1988 heating season was reviewed to assess
improvement. Analysis results were encouraging. Improvements in interior temperature trends, control
capabilities, system part-load efficiencies, and heating and DHW loads resulted in substantial fuel savings.

Enhanced Controls/Improved Interior Temperature Trends

The standard L-shaped barracks design at Fort Carson provides heating with hot water at a fixed
setpoint, usually near 200 °F, regardless of the thermal load (differential indoor/outdoor temperature) on
the building. The resultant overheating requires occupants to open windows for comfort in all but the
coldest weather. Initial retrofit efforts to reset control on the heating hot water in the L-shaped barracks
yielded limited success. Several factors hampered these efforts:

« the oversized steam valves on the hot water converters (causing on/off rather than modulating
control)

e the complexity of the controllers (making adjustments difficult)
» and the lack of coordination and education of the service staff.

During the improved operations period, interior temperatures in the test building were brought into
the comfort range. This was accomplished through (1) new, properly adjusted heating controls that reset
heating water temperatures as outdoor temperatures change; (2) appropriately sized steam valves on the
hot water converters which allow modulated steam control, yielding fewer tempcrature excursions on
heating hot water and room temperatures; and (3) diligent data monitoring and collaboration with site
service staff.

Figure 18 shows a dramatic example of the enhanced control capabilities during the improved opera-
tions period. The hot water reset schedule (heating hot water supply temperature versus outside air
temperature) with the new set of reset controllers and new steam valves is significantly lower in tempera-
ture, more shallow in slope, and tighter in throttling range than the previous year’s attempt at reset control.
This example is not representative of the entire heating season, however, since insufficient coordination
between USACERL and base personnel, before the on-site monitoring period, led to inappropriate and fre-
quent adjustment of control settings. In spite of these difficulties, reset control improvement was still
significant over the previous year’s attempt.

Figure 19 shows typical temperature improvements obtained in the building. The improved
operations period, May 1987 through May 1988, shows temperatures averaging about 7 °F cooler in the
heating scason (September through May) than the operations between May 1986 and May 1987.
Temperature reductions for the entire building averaged about S °F during this period.

Part-Load Efficiency

Based on the system load, heating system efficiency varies. At 100 percent load, the system is
operating at its maximum efficiency, while at less loaded conditions, the efficiency decreases until it
reaches 0 percent efficiency at no load. An improvement in a system'’s efficiency needs to be evaluated
over the operating range or part-load conditions of the system.
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Scveral system modifications during the improved operations period Iead to increased part-load
cfficiencics of the combined spacc heating and DHW heating system. These modifications included:

« installing a fluc damper on the boilcr 1o minimize off cycle losscs

+ revalving the DHW heating system to isolate the domestic water heating function to the direct-
fired gas unit

« rcwiring the boiler controls to produce stcam for heating only during heating conditions

< tuning up the boilcer, including adjusting the fucl/air ratio, to maximize sicady state efficiency
« rcpairing the leaks in the boiler

«  recpairing failed stcam traps to rcduce venting of live steam.

Figurc 20 shows the part-load data for the original and improved operations. The comparison of
part-load data was challenging since the original opcrations of the heating/DHW system did not clearly
show cfficicncy as a function of system load. The rcason for this is not known. Improved operations did
show a strong, classical rclationship of increascd cfficiency with increased load. For comparison, the
classical form of the part-load curve was supcrimposcd on the original data. The curve fit is extremely
poor. With this qualification, the following conclusions were drawn. The improved operations curve is
both higher and less scattercd than the original curve, yiclding more consistent and, on average, more
cfficicnt opcration over the operating range of the system.
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Figure 20. Part-Load Efficiency Curves.
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Heating Load Reductions

Heating load reductions occurred because of reduced interior temperatures which caused occupants
to close the windows. The hecating load reduction during the improved operations period was 1033
MBtu/yr or 50 percent of the previous year’s load corrected for weather differences. (Complete data tables
are included in Tables 3 through 5.)

Domestic Hot Water Energy Savings

Savings in energy for DHW production occurred due to the installation of restricted flow shower
heads, which reduced the thermal load, and reduced water temperature settings (from 180 °F to 160 °F),
which decreased the standby losses. The DHW load reduction during the improved operations period was
86 MBtu/yr or 11.7 percent of the previous year’s load. This estimate is conservative since the reduced
flow shower hcads were only installed during 6.5 months of the 12-month comparison period.

System Efficiency

Overall annual system efficiency decreased a nominal 2 percent, from 40.6 to 38.5 percent.” This
2 percent is the net effect of decreasing system loads by 34 percent and increasing part-load efficiencies
by 5 to 7 percent. Anticipated system efficiency reductions, due only to decreased load, are on the order
of 10 percent (sec Figure 20) which further substantiates the part-load improvements.

Table 3

Savings of Initial L-Shaped Barracks Retrofit Package,
Normalized to 1987-88 Heating Season

Energy Percent

Annual Energy Totals Savings Savings

Energy Type Bldg Bidg Bldg Mean 811+ 811t
811t 812+ 813t Reft -vs- -vs-

MBtu MBtu MBtu MBtu Mean Mean

Reft Reft

MBtu MBuw

Gas: 6281.6 8734.7 7920.5 8327.6 2046.0 24.6%

Heating Total: 2055.4 2655.9 24345 2545.2 489.9 19.2%
DHW: 7479 8324 823.6 828.0 80.1 9.7%

+ These data are from 1986-87, and have been normalized to the 1987-88 heating season.

Notes:

Building 811 == Test 86-87 is June 1986 - May 1987
Building 812 == Reference 87-88 is June 1987 - May 1988
Building 813 == Reference

1 KBtu == 103 Btu 1986-87 HDD = 5968

I MBtu == 1046 Biu 1987-88 HDD = 6095

*Efficiencies are calculated by [(heating total)+(DHW total)}/(gas total).
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Table 4

Incremental Savings of Improved Oper-ations

Energy Percent

Annual Energy Tests Savings Savings

Energy Type  Bldg Bidg 811 811
811t 811t -vs- -vs-

MBtu  MBt 811+ 811t

MBtu MBtu

Gas: 4540.1 6281.6 1741.5 27.7%

Heating Total: 10225 20554 1032.9 50.3%
DHW: 6463 7323 86.0 11.7%

+ These data are from 1986-87, and have been normalized to the 1987-88
heating season.

Notes:
Building 811 == Test 86-87 is June 1986 - May 1987
Building 812 == Reference 87-88 is June 1987 - May 1988
Building 813 == Reference
1 KBtu == 1013 Btu 1986-87 HDD = 5968
1 MBtu == 1046 Btu 1987-88 HDD = 6095
Table §
Savings of Total L-Shaped Retrofit:
Initial Retrofit Plus Improved Operations
Energy Percent
Annual Energy Tests Savings Savings
Energy Type  Bidg Bldg 811 811
811t 811t -vs- -vs-
MBwu  MBuw 811t 811¢
MBwu MBuw
Gas: 4540.1 8327.6 37875 45.5%
Heating Total:  1022.5 2545.2 1522.7 59.8%
DHW: 6463 8280 181.7 21.9%

t These data are from 1986-87, and have been normalized to the 1987-88
heating season.

Notes:

Building 811 == Test 86-87 is June 1986 - May 1987
Building 812 == Reference 87-88 is June 1987 - May 1988
Building 813 == Reference

1 KBtu == 10"3 Btu 1986-87 HDD = 5968

1 MBtu == 1046 Btu 1987-88 HDD = 6095
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Fuel Savings

Fuel savings during the improved operations period were significant. Gas consumption was reduced
by 1741 MBuu/yr, or 28 percent of the previous year’s consumption, adjusted for weather conditions.
Return on Investment

The measured fuel savings of 1741 MBtu/yr corresponds to an annual dollar savings of $6094/yr,
if natural gas can be purchased at $3.5/MBtu. The initial investment for these improvements is estimated
at $19,150, yielding a simple payback period of 3 years. Over an assumed 15 year life of the building,
this investment would pay for itself 5 times. However, continued return on the investment requires
minimal upkeep of the mechanical equipment including:

»  periodic boiler tune up,

» elimination of air from the hydronic heating system,

» servicing of the air compressor which supports the controls (bleeding out excess water,
supplying oil when needed), and

«  repair of equipment as it fails (especially steam traps).

Continued return on the investment also assumes informed responses to heating calls and lack of vandal-
ism to any of the installed equipment.
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6 CONCLUSIONS AND RECOMMENDATIONS

Potential energy savings from improved building operations are high. In this test, fuel savings of
1741 MBtu/yr from improved operations (Table 4) nearly equalled fuel savings of 2046 MBtu/yr resulting
from the initial retrofit on an as-operated building (Table 3). The cost of improved operations is signifi-
cantly lower than the cost of envelope improvements, and improved operations are essential for envelope
improvements to achieve their full savings potential. The lessons leamed in the L-shaped barracks are
not unique; neither is the level of building operations found at this test installation. There is vast
opportunity for fuel and dollar savings throughout the Army by recognizing the cost effectiveness of
routine mechanical upkeep and enhancements on outdated methods of heating control, and by educating
occupants and operators.

It is recommended that the improvements implemented in Building 811 be applied to other similarly
constructed and operated buildings and that the retrofits detailed in this document, or similar changes, be
used where appropriate. Because not all L-shaped barracks are exactly alike, detailed building inspections
should take place to verify original conditions.

Much of the opportunity for savings depends on adequate occupant and operator education and
coordination. To maximize savings, increase occupant comfort, and reduce service calls, it is recom-
mended that:

»  job-specific training programs for building operators (e.g., troubleshooting guidelines and
operator testing) be investigated

*  occupant education programs be expanded

+  clothing, bedding, and fumiture positioning be adjusted

» selected occupants be taught the heating control capabilities in these buildings, (e.g.,
thermostats in the south zone, radiator dampers which could be made operable, fan controls on
cooling coils, and air bleed valves on hydronic heating loops)

* an in-building log book of service calls, including reported problems and responses, be kept

e adesignated controls staff, exclusively authorized to make adjustments 0 building controls, be
appointed

*  air be permanently eliminated from the heating system by increasing the water pressure and
bleeding the piping (If air introduction continues to be a problem, the installation of automatic
air bleed valves on hydronic heating loops should be investigated.)

»  radiator damper chains be repaired.

METRIC CONVERSION FACTORS

1B = 1055.87)
°F = (°C+17.78)x 18

1gal = 378L
lin. = 254 mm
1lb = 0453 kg

Ipsi = 6.89kPa
1sqft = 0093 m?

28




APPENDIX:

Manufacturers’ Specification Sheets
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Motors

M945A-D,F,G
Modutrol Motors

Moduiating, spring-return motors used to operate dampers and valves.
Integral helical spring returns motor haft 1o MioHal position (full Gpen or tull
closed) on power interruption. Stroke: Fixed 90 or 160 degree. Timing: 30 or 60
sec. Voltage and Frequency: 24 V, 50/60 Hz. Maximum Operating Torque: 50
Ib.-In. [5.7 N-m] (25 tb.-in. [2.8 N-m] max. at auxiliary end). Ambient Temperature
Range: Minus 35 F to plus 130 F [minus 37 C to plus 54 C] at 25% duty cycle.
Crankshaft Double-ended, 3/8 in. [10 mm] square, untapped. Approximate
Dimensions: 7-5/32in.[182 mm] high, 5-5/8 in. [143 mm] wide, 9-1/4 in.[235 mm)]
deep. Listed by Underwriters Laboratories inc.—M945C,D; Canadian Standards
Association certified—M945D.

ACCESSORIES:
See PARTS and ACCESSORIES, page 201.

AUXILIARY SWITCH RATINGS FOR M945C,D (A):

One spdt V3 switch—
ONE CONTACT® 120V 200V
Full Loed 7.2 36
Locked Rotor 432 216

840 vA pilot duty, 120/240 Vac on opposite contact

*TRADELINE model.
Power
Con- intemal
Order M Balance Normal Stwroke | Timing
Number w VA Clreuit® Position (degress) | (sec) includes
*M945A1017 23 30.0 Yes Closed 160 60
M945A1082 23 30.0 Yeos Ciosed 90 30
M94581057 20 255 No Closed 160 60
M04581065 20 255 No Ciosed 90 30
M945C1015 | 20 25.5 No Closed 160 60| 2 spdt auxiliary swilches
M94501006 23 30.0 Yes Closed 160 60 | 2 spdt auxiliary switches
— M945F 1004 23 300 Yes Open L) &0
M945G1037 20 255 No Open 160 60

8Models less balance circuit are for use with electronic panels, reset syatems, and R927C Balance Relay (with external Q181 Auxiliary Pot).

M644A-E
Modutrol Motors

Reversing 2-position motors used to operate valves and dampers.

M644 motors are used with series 80, 2-position controliers (spdt switching).
Crankshaft: 3/8 in. [10 mm)] square, double-ended, untapped. Ambient
Temperature Range: Minus 40 F to plus 130 F [minus 40 C to plus 54 C] at 25% duty
cycle. Approximate Dimensions: 7-5/32 in. (182 mm] high, 5-5/8 in. [143 mm]
wide, 7-7/16 in. [189 mm] deep. Listed by Underwriters Laboratories inc.—
M844A,B,D,E; Canadian Standards Association certified—M644B,D,EF.

continued next page
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Motors

MG44A-E continued

TORQUE:
Normsl Brosk-
Running away
Timing Torque Torque®
90 deg. | 160 deg.
stroke stroke b.-In. N-'m B.-in. | Nm
15 sec 30 sec 75 8.5 150 17.0
1/21,2 124 150 170 340
min min

2The maximum torque available to overcome occasional large iocads such as a seized damper or
vaive. MOTOR NOT TO BE USED CONTINUOUSLY AT THIS RATING.

AUXILIARY SWITCH RATINGS (A):
One spdt V3 switch—M644D.E
ONE CONTACT® 120V 200V
Full Load 7.2 36
Locked Rotor 432 216

840 VA pilot duty, 120/240 Vac on opposite contact
See PARTS and ACCESSORIES, page 201.

*TRADELINE model.
Power Con-
Order Voltage L0 Stroke
Number (50760 Hz) w VA Timing (degree) includes
*MGB44A1016 24 15 186 60 sac 160 :
M644A1024 30 sec 90
ME44B81049 120 30 seC 160
ME44C1006 24 15 18.6 15 or 30 sec? Sel. 90 or 160
M644C10148 2 or 4 min® Sel. 90 or 160
M644D10052 24 15 16.6 30 or 60 sec® Sel. 90 or 160 2 spdt auxiliary switches
M644E10128 24 15 16.6 60 sec 90 1 spdt auxiliary switch

3shipped in 90-degree position.

bsmmt timing applies when 90-degree stroke is selected.

186

130810

Cover Mounted Transformer

40 VA transformer used to supply power to a 24-volt motor.

Replaces standard motor top cover on M744, M745, M845, M644, M941, M944,
M945, M954, M955 (old series motors). Listed by Underwriters Laboratories Inc.;
Canadian Standards Association certified (when used with motor).

* TRADELINE model.
Order
Number Primary Voage
130810A 120V, 60 Hz
*1308108 120/208/240 V, 80 Hz
130810C 220 V, 50 Hz
13081048 24 V, 50/60 Hz

8Use with W38 Multizone Logic Panel. .

TRADELINE

Figure courtesy of ITT McDonnell & Miller.
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Honeywell

GENERAL

V5011 single-seated, two-way, straight-through
valves provide proportional control of steam, liquids,
air, or other noncombustible gases in HVAC systems
requiring tight shutoff. They are available in bronze
bodies with screwed NPT end connections or cast iron
bodies with flanged end connections.

FEATURES

® Direct or reverse acting.

® Stainless steel stem with removable composition disc
and self-adjusting, spring-loaded Teflon packing.

® Bronze, brass, or stainless steel plugs provide equal
percentage or linear flow characteristics.

* High pressure models available (V5011D or E).

* Stainless steel, metal-to-metal seating avatilable in
smaller valve sizes.

® Suitable for pneumatic (1/2- to 6-inch valve) or elec-
tric (1/2- to 4-inch valve) actuation with proper
linkage.

SPECIFICATIONS

Models:
See Table 1.

Flow Characteristics:
Equal Percentage or Linear. See Table ! and Figure 1.

Dimensions:
See Table 4 and Figures 2 through 4.

Close-off Ratings:
See Table 5 and Figure 8.

Valvé Ratings:
See Table 2.

Controlled Madiums and Temperatures:
See Table 3.

Stem Travel:
1/2-to 3-in. valves: 3/4-in. (19 mm).
4-, 5-, and 6-in. valves: 1-1/2-in. (38 mm).

V5011A-E
Single Seated
Valves

Trim Materials:

Stem: Stainless steel.

Packing: Teflon cone for 125 psi (860 kPa) flanged
and 150 psi (1034 kPa) screwed valves, all sizes.
Teflon V-ring for 250 psi (1725 kPa) valves, 1-1/2-
to 6-inch size.

Disc: Removable composition.

Disc Holder:

Screwed bodies—brass.
Flanged bodies—cast iron.

Plug:

Screwed bodies with composition disc—contoured
brass.

Screwed bodies with metal-to-metal seating—
contoured stainless steel.

Flanged bodies—V-ported, skirt guided bronze.

Seat:

Screwed bodies—brass (replaceable, screwed into
body).

Screwed bodies, metal-to-metal-stainless steel
(recommend replacing valve).

Flanged bodies—bronze (replaceable, screwed into
body).

Valve Actuators:
The V5011 valves require either MP953 actuators or
electric/electronic Modutrol motors as listed in Table
6. Refer to Fig. $, 6, and 7 for actuator dimensions.

Rev. 10-84

Figure courtesy of Honeywell, Inc.

Copyright © 1984 Honeywell Inc.
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Accessories: When Ordering, Specify:

Packing Conversion Kits (for converting to high pres- 1. Model number, size, and direct or reverse acting.
sure applications): 2. Accessories.
14002920-001 Rubber V-ring for 1/2-to 1-1/4-inch 3. Actuator and linkage (refer to Valve/Actuator
valves (1/4-inch diameter stem). Selection, Table 6).

14002920-002 Teflon V-ring for 1-1/2- to 3-inch
valves (3/8-inch diameter stem).

Table 1. V5011 Model Descriptions and Body Specifications.

Model Number Body Capacity Nominal Body Rating
and Plug End Size in Index Pressure Temperature
Characteristic Action A Connections Inches (Ccy) psi (kPa) F(O)

V5011A Equal Direct Screwed 172 0.4,0.63,1.0, | 150(1034) 366 (186)
Percentage and 1.6,2.5,4.0 or or
V5011C Linear 3/4 6.3 200(1379) 150 (66)

1 10.0

1-1/4 16

1-1/2 25

2 40

2-1/2 63

3 100
V5011A Equal Direct Flanged 2-1/2,013 63;2-1/2in. 125 (860) 353(178)
Percentage 100; 3in. or or
———] 175 (1207) 150 (66)
V5011D Equal 250(1725) 400 (204)
Percentage or or

400 (2758) 150 (66)

V5011A Equal Direct Flanged 4,5,0r6 160; 4in. 125 (860) 353(178)
Percentage or or
V5011B Equal Reverse 250; 5in. 175 (1207) 150 (66)
Percentage
V5011D Equat Direct 360; 6in. 250(1725) 400 (204)
Percentage or or
VSOI1E Equal Reverse 400 (275) 150 (66)
Percentage

A Direct: stem down to close.
Reverse: stem up to close.
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Fig. 1. V5011 Average Flow Characteristics.
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Table 2. Valve Ratings. A\

Body Screwed, cast-bronze
150 psi at 366F max. (1034 kPa at 185C).
200 psi at 1SOF max. water (1379 kPa at 66C). /A
Flanged, cast iron
125 psi at 353F max. (860 kPa at 178C) or 175 psi at 150F max. (1207 kPa at 66C).
250 psi at 400F max. (1725 kPa at 204C) or 400 psi at 150F max. (2758 kPa at 66C).
Max. Pressure Composition Water Proportional, 25 psi (170 kPa)
Differential for Discs
Normal Life of 2-Position, 50 psi (345 kPa)
Trim Steam Proportional, 35 psi (240 kPa)
(A,B,&Q)
only) 2-Pasition, 70 psi (480 kPa)
Metal-to- Steam 100 psi (690 kPa)
Metal Seats only
Max. Pressure 20 psi (140 kPa)
Differential for
Quiet Water
Service
Max. Pressure Refer to Fig. 8 and Table 5.
Differential
for Close-Off
Teflon Cone Water A 150 psi at 250F max. (1034 kPa at 121C); 40F min. (4C)
Packing
(V5S011A & C) Steam 100 psi at 337F max. (680 kPa at 169C)
Teflon V-ring Water -2\ 250 psi at 250F max. (1725 kPa at 121C); 40F (4C)
Packing, 3/8-in.
Stem
(V5011D & E and
14002920-002 Kit)
Rubber V-ring Water
Packing, 1/4-in.
Stem
(14002920-001 Kit)

A For high fluid temperatures, the valve and/or piping should be insulated to prevent ambient temperatures from
exceeding ratings at the actuator location.

é Maximum temperature differential in alternate hot-coid water use, 140F (60C).

A Modified with high pressure packing kit.

Table 3. Recommended Controlled Mediums and Temperatures.

Recommended | Temperature Range
Model End Controlled F (C)
Number Connections Medium (Composition Disc)
Water 351t0200(21099)
V5011A&D Screwed Water 11510 275 (4610 115)
Flanged Water 3510275210 139)
V5011B Flanged Water 3510275(210 135)
vs011c* Screwed Steam 11510 275(4610 135)
27510425 (13510 218)
V501D Flanged Water 3510275(210 135)
VS0I1E Flanged Water 3510275(210 135)

*Metal-to-metal seats available in 17210 1-1/2 inch valve sizes.

Figure courtesy of Honeywell, Inc.
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Table 4. VS011A-E Approximate Dimensions in Inches (Millimeters). Refer to Figures 2, 3, and 4.

Body Style | Valve No. of
and Figure Size Flange
Reference (in.) A B C D E F G Bolt Holes
VSOIIA& C 172 | 1-3/4(44) 1-3/4(44) 3-3/8(86) - 1-13/16 (46) | 1-5/8 (41) 43/4 -
Screwed, 374 | 1-5/8(41) 1-3/4 (44) 3-172(89) - 1-13/16(46) | 1-5/8(41) 4-3/4 —
Direct Body |1 1-3/4 (44) 1-5/8 (41) 4-3/8(111) - 1-15/16 (49) | 1-3/4 (44) 47/8 -
(Fig. 2) 1-174 | 1-15/16(49) | 1-1/2(38) 5(126) - 2-9/16(65) | 1-15/16(49) | 5-1/16 -
1-172 | 2-3/4(70) 1-3/8(35) 5-3/4(146) - 3.9/16(90) | 2-11716(68) | 5-3/16 —
2 3(76) 2(51) §-3/4 (146) - 3-9/16(84) | 2-5/16(58) 5-17/16 -
2-172 | 2-9/16(65) | 2-3/8(60) 7-1/2(194) — 4-3/8(104) | 3-1/16(77) 511716 -
3 3(76) 2-3/8(60) 8-7/8(226) - 4-15/16(125) | 3-5/8(92) 6-1/8 —_
VS011A 2-1/2 | 4-13/16 (122) | 4(102) 9-1/2(241) | 7(178) 2-1/2(19) 3/4(63) 5-1/2(140) 4
Flanged, 3 5-3/8(136) | 4-5/8(117) | 11(279) 7-1/2(190) § 3(76) 3/4(19) 6(152) 4
Direct Body |4 7-9/16(192) | 5-3/16(132) | 13 (330) 9(229) 4(102) 3/4(19) '7-172(190) 8
(Fig. 2) s 7(178) 6-1/8(155) | 15(381) 10(254) 5127 7/8(22) 8-1/2(215) 8
6 8(203) 71/16(179) | 16-1/72(419) | 11(279) 6(152) 7/8(22) 9:-1/2(241) 8
V5011B 4 4-11/16(119) | 8-1/16 (205 | 13(330) 9(229) 4(102) 3/4(19) 7-1/2(190) 8
Flanged, (] s-s/8(143) | 7-122(190) | 15(381) 10(254) s(127) 7/8(22) 8-1/2(215) 8
Reverse Body | 6 69/16(167) | 8-172(216) | 16-1/2(419) | 11(279) 6(152) 7/8(22) 9-1/2(241) 8
(Fig. 3)
Vs5011D 2-1/2 | 4-13/16(122) | 3-3/4(95) 11-172(292) | 7-1/72(178) | 2-1/2(63) 7/8(22) 5-7/8(149) 8
Flanged, 3 5-3/8(136) | 4-1/4(108) | 12-1/72317) | 8-174(209) | 3(76) 6-5/8 (168) 8
Direct Body |4 79/16(192) | 5(127) 14-1/2(368) | 10(254) 4(102) 7-1/8 (200) 8
(Fig. 3) 5 7(178) 5-1/2(140) | 16-374(425) | 11(279) 5(127) 9-1/4(235) 8
6 8(203) 6-1/74(159) | 18-5/8(473) | 12-1/2(318) | 6(152) 7/8(22) 10-5/8 (270) 12
VSOLIE 4 43/4(120) | 7-5/16(186) | 14-1/2(368) | 10(254) 4(102) 7/8(22) 7-7/8 (200) 8
Flanged, 5 5-3/4(146) | 6-37401°1) | 16-3/4(425) | 11 2™ 5127 9-1/4(235) 8
Reverse Body | 6 611/16(1700 ' 7 200) | 18-5/8(473) | 12:1/2(318) | 6(152) 7/8(22) 10-5/8 (270) 12
(Fig. 4) |
/(; o
O
WA
—\\ G
} DE —— .
N\l o
562241 8 O
Fig. 2. V5011A and C Screwed, Direct Acting Body \;:ﬁ
Dimensions (Refer to Table 4). = e —

[/ 1\ SEE TABLE FOR ACTUAL NUMBER OF BOLT HOLES

$6344

Fig. 3. V5011A and D Flanged Body Dimensions
(Refer to Table 4).

77-5315

Figure courtesy of Honcywell, Inc.

C

A SEE TABLE FOR ACTUAL NUMBER OF BOLT HOLES

2406

Fig. 4. V5011B and E Flanged Body Dimensions
(Refer to Table 4).
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% MINIMUM CLEARANCE 4 (100).
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1/2 IN. CONDUIT

[
O O

;

15-1/16
(397) h
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(183 (254} 15288

Fig. 5. Approximate Dimensions in Inches (Millimeters)

of Typical Electric/Electronic Actuator with Q601
Linkage (M644 Shown).

NEAREST
OBSTRUCTION

POSITIONER

NEAREST

ON MPISIE ONLY POSITIONER ON OBSTAUCTION
wposyFomy 8
. A MPISIF apn
" 4.1/8 ——i _
1 tion !
) '
j [
v t
A MP9SIF
MPISIE 10172
| | @2
MPISID
MPISIC 5578
(143)
e AV, 1 {7 S——
(el
MP9SIC, E MP9530, F
OPERATOR SIZE
vownacom | A LA | A A
S-INCH 3-1/8(130) | 91/a(23%) | asmainfesmmy
BINCH 8174 (210) | 11-1/8(283) | 6-1/2(06%) | 5-3/8 (137)
13-INCH 13-1/2 (343) | 18178 (460} | 10 (254) 711116 (195)

wrro

Fig. 6. MP953C to F Dimensions in Inches (Millimeters).

Figure courtesy of Honeywell, Inc.
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Fig. 7. Approximate Dimensions of Q618 Linkage with
Modutrol Motor in Inches (Millimeters). (Note: Motor
shown is representative, other motors may vary in size.)

Table 5. Close-Off Ratings for VS011A-E with Electric

Actuators.
Close-Off Ratings
psi (kPa)
Linkage Seal-Off Force
1601b 801b Body Size
Model Number [ (TIIN) A\ (356 ) A\ C, in tnches
VSOHHA & C 150 (1034) 150(1034) 0.40
Screwed Con- 0.63
nections 1.0 172
1.6
2.5
4.0
150 (1034) 122 (840) 6.3 3/4
150 (1034) 106 (731) 10.0 1
141 (970} 60 (414) 16.0 1-1/4
91(627) 39 (269) 25.0 1-1/2
55(379) 22(152) 40.0 2
32(221) 12 (83) 63.0 2-172
20(138) 8 (55) 100.0 3
VS0LIA & D 26(179) 10 (69) 63.0 2-172
Flanged 20(138) 7 (48) 100.0 3
10 (69 - 160.0 4
6 (41) - 250.0 5
4 (28) — 360.0 6
V5011B& E 10 (69) — 160.0 4
Flanged 6 (41) _ 250.0 5
4 (28) - 360.0 6

A 160 1b—Q618A (160 1b model); Q601D, E, J, K; Q455B, C, D.

A\ 8015—Q818A (801> model); QEOIF, G, H, L, M; Q455A, E. F. G.

77-5315
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Fig. 8. Close-Off Pressures at Various Control Air Pressures for V5011A-E Single-Seated Valves and MP953 Pneumatic

Actuators.
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Table 6. V5011 Valve/Actuator Selection.

&Elecmc Actuators A Electronic Actustor
Two-Position Two-
or Floating Position | Prop: ) | Prop } | Proportional | Proportional
Size & Pneumatic Non-Spring Spring Non-Spring Spring Noa-Spring Spring
Valve (Inches) (o Actuators Return Return Return Return Return Return
VS011A 1/2NPT .63, 1.0, 1.6, Al,C1 A2, C2BI, DI EorF Horl LLorT M, N,orU QorR
25,40
3/4 6.3
1 10
1-1/4 16
1-172 25
2 40 AL CH
2-172 63
3 NPT | 100 A2,C2BL, DI EotF Horl J.LorT M, NorU QorR S
2-172FLG 63 A2,C2B1,DI1 E Horl J,LorT M,NorlU QorR S
3 100 A2,C2B1,DI E Horl J.Lor T M,NorlU QorR S
4 160 A3, C3 F b K * . *
5 250 F * K . M .
6 FLG | 360 A3, C3 F . K . ° *
vsouB 4 FLG 160 A3, C3 F . K ¢ . .
5 250 F . K . M M
6 FLG }360 A3 C3 F b K . . .
Vs5011C 172NPT 40, .63, 1.0, Al,C1A2,C28B1,DI E Horl J,LorT M,NorU QorR S
1.6,2.5,4.0
3/4 6.3
1 10
1-174 16
1-1/2 25
2 40 Al CI
2-172 63
3 NPT | 100 A2,C2BI, DI E Horl J.LorT M,NorU QorR S
V5011D | 2-1/2FLG 63 A2, C2BI1,DI E Horl J.Lor T M,NorU QorR N
3 100 A2,C2BI, DI E Horl J,Lor T M,NorU QorR S
4 160 A3, C3 F M K . . .
b 250 [ F . K . . .
6 FLG ) 360 A3 C3 F . K M . .
VSOUE 4 FLG |60 A3,C3 3 * K . * .
5 250 F * K * . .
6 FLG |360 A3, C3 F M K . . .
*Not recommended for tight close-off. Use pneumatic actuator.
NOTES:
A The MP953C-F are rolling type diaphragm actuators which provide proportional control of V5011 valves.
Al—MP9S3ED.A. S in. d!a. w!lh positioner. Letter Use Motor With Linkage
A2—MP953E D.A. 8in. dia. with positioner. Designation Simitar to: Similar to:
A3—MP953E D.A. 13 in. dia. with positioner. ® : :
BI—-MPIS53F R.A. 7-1/8in. dia. with positioner. E M644A Q618A1024
C1—MP953C D.A. §in. dia. without positioner. F M64C Q601E 1000
C2—MP953C D.A. Bin. dia. without positioner. H M84SA Q618A1032
C3—MP953C D.A. 13in. dia. without positioner. 1 MB84SE Q618A1032
D1—MP953ID R.A. 7-1/8in. dia. without positioner. J M94A Q618A1024
. K M944C Q601E1000
Z:S Example Linkages: L M934 Q618A1032
Q601E1000— 160 Ib seal-off force. M M94SA Q618A 1032
Q618A 1024— 160 Ib seal-off force.
Q618A1032— 801b scal-off force. N M945F Q618A1032
Q M734H, ) Q618A1032
R M744A Q618A1024
S M745A-F Q618A1032
T M954A D Q618A1024
§) MISSA. C Q618A1032

Figure courtesy of Honcywell, Inc.
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TYPICAL OPERATION

In a normally open valve assembly application (direct
acting valve with a direct acting pneumatic actuator), an
increase in branch line pressure from a sensor or control-
ler moves the valve stem toward the closed position.

In a normally closed valve assembly (reverse acting
valve with a direct acting pneumatic actuator), an
increase in branch l_xr_le pressure moves the valve stem DIRECT ACTING REVERSE ACTING
toward the open position.

Fig. 9. Typical Operation.

Honeywell

In the USA: Honeywell Plaza, Minneapolls, MIinnesota 55408
In Canada: Scarborough, Ontario
Subsidlaries and Atfiliates Around the World

Printed In USA

81291

Figure courtesy of Honeywell, Inc. 40




Honeywell MP953C-F
Pneumatic Actuators

for V5011 & V5013

Valves

G EN ERAL MP953 Pneumatic Actuators operate V5011 and V5013 Valves to
provide proportional control of steam or hot and cold liquids of HVAC
systems.

F EATU R ES * Rolling diaphragm for long life and low hysteresis

* Easily attached to valve

* May be installed after piping valve

« Slide lock feature permits simple engagement to valve stem
* Direct- or reverse-action control

* Models available with positive positioning relay

Copyright © 1987 Honeywell inc.
All Rights Reserved 77-3001

Figure courtesy of Honeywell, Inc. 41




DESCRIPTION

The MP953 Pneumatic Actuators operate V5011 and
V5013 Valves to provide proportional control of steam or

hot and cold liquids of HVAC systems.

SPECIFICATIONS

Models:
See Table below

Maximum Diaphragm Temperature:

160F (71C) standard

250F (121C) high-temperature model (MP953D only)

Maximum Safe Operating Pressure:

25 psi (172 kPa)

Accessories:
Position Indicator for:
S-inch (127 mm) dia: 316028A
7-inch (178 mm) dia: 316035A
8-inch (203 mm) dia: 316037A
13-inch (330 mm) dia: 316036A
Valve Bonnet Extension Kit
for high-temperature applications)
Corrosion-Resistant Spray: CCT 3858

14000501-001
(separates actuator 2-1/2 inches (64 mm] from valve

MP953C-F Pneumatic Actuators

Dimensions:

NEAREST
OBSTAUCTION

POSITIONER

il

non

NEAREST

POSITIONER ON OBSTRUCTION
weesaf oLy G
MPOSIF &
14— -

MPILIF
10172
l 222y
MP9510
MP9SIC 5578
(143)
7-1/8 01 Acmn]
(R3]
MP9S3C. E MP9530, F
OPERATOR SIZE
wownacon | A A A | A
5-INCH 5-1/8(130) | 9-1/4(23%) | 4581117 4381111
81NCH 814 (210) | 15-1/81283) | 61720165 )5-3/8(137)
13-INCH 13-1/2 (343) | 18-1/8 (460} | 10(254) 711716 (195)

arg

MP353A APPROXIMATE DIMENSIONS IN INCHES
(MILLIMETERS)

MP953C, D, E,and F

Diaphragm |Effective Area
Dia. in |of Diaphragm Operating
Positive Inches in Square Stroke in Range in
Model | Action |Positioner [V (mm) Inches Inches (mm) psi (kPa)
MP953C | Direct No 5 (130) 11 172 (12) or 3/4 (19) | 2 to 7 (12 to 50) or
8 (203) 33 3/4 (19) or 1-1/2 (38)] 4 to 11 (30 to 75) or
13 (330) 99 1-172 (38) 810 12 (55 t0 85)
41011 (30to 75) or
2107 (12 to 50)
MP953D | Reverse No 7(180) 216 1/2 (12) or 3/4 (19) | 3 10 7 (20 to 50) or
41t011(30t075) or
810 13 (5510 90)
MPI953E | Direct Yes 5(130) 11 314 (19) 38 0
8(203) 33 34 (19) or 1172 G| & 0 o 20
13 (330) 99 1-1/2 (38)
MPI53F | Reverse Yes 7 (180) 216 3/4 (19) Same as MP953E
A Start point is adjustable from 1-1/2 (10) to 13 psi (90 kPa) in 1/4 psi (1-1/2 kPa) increments.
T!Oﬁ
Honeywell
intre Usl::éanadazgc:';zo%urn. Ontano mﬁ 2v9 55400
77.3001 Subsidiaries and Altilkafes Around the World
METABLC T oSk Rev. 187

Figure courtesy of Honeywell, Inc.
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Honeywell RP920A-D

Modular Pneumatic
Controller

G EN ERAL The RP920 Modular Pneumatic Controllers, in conjunction with
remote sensors, provide proportional or proportional plus integral
control of temperature, humidity, pressure, or dewpoint in heating
and air-conditioning systems.

FEATURES

Proportional plus integral control minimizes offset.

Miniature diaphragm technology provides high degree of
accuracy and reliability.

Field adjustable compensation start point.

Local or remote setpoint field optional.

Integral action cut-off provides trouble-free automatic startup.
Transparent cover (optional) provides protection while allowing
easy reading of settings and gages.

e Corrosion resistant construction.

¢ & &

Copyright © 1985 Honeywell Inc. 74-5576

Figure courtesy of Honcywell, Inc. 43




DESCRIPTION

The RP920 Modular Pneumatic Controllers, in con-
junction with remote sensors, provide proportional or
proportional plus integral control of temperature,
humidity, pressure, or dewpoint in heating and air-
conditioning systems.

SPECIFICATIONS

Models:
0 RP920A: Single Input Proportional Controller.
>,(J RP920B: Dual Input Proportional Controller.

00 RP920C: Single Input Proportional plus Integral
Controller.

T1 RP920D: Dual Input Proportional plus Integral Con-
troller.
All models available Direct or Reverse Acting.
All models available with Control Point Adjustment

(CPA).

Dimensions:
See Figure 1.

3 (751 MINIMUM CLEARANCE

AR

\

[e—23-3/8 (88)
WITH COVER

= °
po—o 3-13/76 —’1
198}

RPS208.C. D

j-l o
lem 1.7/8 —
(L]

3-1/4 (83)
RPI20A WITHOUT COVER

Fig. 1. RP920 Dimensions in Inches (Millimeters).

Air Connections:
Combination 5/32-inch (4 mm) and 1/4-inch (6 mm)
push-on barb.

RP920A-D Modular Pneumatic Controller

Main Air Supply:

18 psi (125 kPa) minimum.
Maximum Safe Air Pressure:

30 psi (200 kPa).
Input Signals:

3to 15 psi (21 to 104 kPa).

Output Signal:
310 13 psi (21 to 91 kPa).

Air Consumption:

Add sensor consumption for total. Values valid for 18
psi MLP and 8.5 psi BLP (125 kPa MLP and 58
kPa BLP).

RP920A and C: 0.021 scfm (10.0me/s).

RP920B and D: 0.046 scfm (21.7mg/s).

Normal Sensor: 0.019 scfm (9.0 m2/s) depending on
sensor selected.

Air Capacity:
0.07 scfm (33.0mg /s) with 1 psi (6.9 kPa) pressure dif-
ference and 18 psi (124.1 kPa) MLP.

Proportional Band:
2.510 50%, field adjustable.

Authority (RPS20B and D only):
5 to 300% of primary sensor span.

Compensation Start Point (RP9208 and D Only):
0to 100% of compensation sensor span.

Control Point Adjustment (Orderable Option):
+ 15% of primary sensor span with 3 to 15 psi (20 to
100 kPa) input.

Remote Setpoint (Field Option):
0to 100% of primary sensor span with 3 to 15 psi (20
to 100 kPa) input.

Integral Reset Time:
0.5 to 20 minutes, field adjustable.

Ambient Temperature:
40t0 130 F (5t0 55 C).

Accessories:

1. Barb fitting 14003755-001 for port 4, 6, 7, or 8 if
connection required.

. Gages.

. Remote setpoint device, SP970 or equivalent.

. Cover RP920A: 43188057-001.

. Cover RP920B, C, D: 43188123-001.

. Static Pressure Setpoint Scales 14004267-002.
(Commonly used scales for temperature,
dewpoint, and relative humidity are included with
the RP920).

7. Rail Mounting Bag Assembly 14004322-001 (25

sets per bag assembly).

[= SRV I VIR S ]

Honeywell

In the USA

74-5576

Commercial Bidg Group
MLFTAB: ! C. 6.

In Canada Scarborough. Ontanc MIP 2v9
Subsicharies and Alfhates Around the World

Plaze, M 55408

Rev. 8-85

Printed in USA
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Honeywell LP914A and LP915A
Pneumatic
Temperature Sensors

LP914 LPS15

GENERAL The LP914A and LP915A Sensors are proportional-type tem-
perature sensors used with a pneumatic receiver controller for con-
trol of pneumatic valves and damper actuators in fanroom
applications. The LP915A is a duct-mounted, liquid-filled, averag-
ing type sensor. The rod and tube insertion element of the LP914A
can be duct-, well-, or through-the-wall mounted.

FEATU RES ¢ May be used with a calibrated gage for continuous temperature
indication.

Copyright © 1985 Honeywell Inc. 77-9268

Figure courtesy of Honeywell, Inc. 45




LP914A and LP915A Temperature Sensors

DESCRIPTION

The LP914A and LP915A Sensors are proportional-
type temperature sensors used with a pneumatic receiver
controller for control of pneumatic valves and damper
actuators in fanroom applications. The LP915A is a
duct-mounted, liquid-filled, averaging type sensor. The
rod and tube insertion element of the LP914A can be
duct-, well-, or through-the-wall mounted.

SPECIFICATIONS

Models:

— LP914A: Insertion element, direct acting.
T LP915A: Averaging element, direct acting.
Seiising Range:

Nonadjustable.

LP914A LP915SA
—40to +160F(—40t0 +71C) 0to 200F
+40to +240F( +5t0 +115C) (—18to +93C)
—20to +80F(-29t0 +27C) 2510 125F

+25t0 +125F( —4to +56C) (—1to0 54C)

Maximum Safe Temperature at the Element:
LP914A: 265F (228.3C)
LP915A: 225F (118.2C)
Supply Ais Pressure:
18 psi (124 kPa) nominal for both LP914A and
LP9I5A.
Maximum Safe Air Pressure:
25 psi (172 kPa) for both LP914A and LP915A.
Pressure Output:
3to 15 psi (21 to 103 kPa).
Air Consumption:
0.019scfm (9.0 m@/s).
Air Connections:
Push-on combination barb connector for 5/32 in.
(4 mm) and 1/4in. (6 mm) O.D. tubing.
Mounting:
Duct-mounted, LP914A and LP915A.
Well-mounted, LP914A.
Through-the-wall mounted (up to 12 in. [304.8 mm]
thick), LP914A.
Element (Type and Size):
LP914A: Rod and tube, 6 in. (152.4 mm) and 15 in.
(381 mm) lengths for water and air.
LP915A: Liquid filled, 8 ft 8 in. (2.6 m) or 20 ft
(6.1 m) averaging.
Dimensions:

Finish:
Gray styrene plastic cover, nonremovable, for
LP914A; brass forging for LP915A.
Accessories Available:
Wells for LP914A only:
Copper: A Dimension:
315046A 15-3/18 (385 mm)
315046B 7-3/8 (187 mm)
Stainless Steel: A Dimension:
315904A 15-5/16 (389 mm)
315904B 7-5/16 (186 mm)
Averaging element clip 314439 for LP915A.

i1
.
|32
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\ 2 ——er—|——t——— 7 OR IS —d
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{€4) 20887

Fig. 1. LP914A Approximate Dimensions in Inches

(Millimeters).
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Fig. 2. LP915A Approximate Dimensions in Inches
(Millimeters) .
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Fig. 3. Nominal Dimensions in Inches (Millimeters) of

. Wells.
See Figures 1 and 2. LP914A Wells
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Honeywell

GENERAL

FEATURES

Pneumatic
Indication, Receiver
& Target Gages

Pneumatic gages provide continuous indication in a
pneumatic control system. They are flush or stem mounted in
the factory or field. The three gage types are applied as fol-
lows:

Indication gages indicate pneumatic system pressures such
as main air, branch line, or compressor tank.

Receiver gages indicate sensor line values. These may be
either the 3to 15 psi (21 to 103 kPa) signal or its analog equiva-
lent.

Target Gages indicate pneumatic control system status such
as Day-Night, Summer-Winter, or Closed-Modulating-Open.

¢ High accuracy and dependability.

¢ Easily calibrated from the front.

® Scaleplates replaceable for 2-1/2 and 3-1/2 inch Receiver
Gages.

Copyright © 1984 Honeywell Inc. 77-6091

Figure courtesy of Honeywell, Inc.
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Pneumatic Indication, Receiver, and Target Gages

DESCRIPTION

Pneumatic Indication, Receiver, and Target Gages are
accurate instruments providing continuous indication in
a pneumatic control system. The gages are factory or
field mounted.

SPECIFICATIONS
ALL GAGES

Pressure Range:
Indication gages: See Table 2.
Receiver gages: 3to 15 psi (21 to 103 kPa).

Maximum Safe Pressure:
Indication gages: See Table 2.
Receiver gages: 25 psi (175 kPa).

Dimensions:
See Figures 1 and 2 and Table 1.

STEM-MOUNTED GAGES

Models:
Indication Gages: See Table 2.
Receiver Gages: 1-1/2 inch dial see Table 3 for ranges
and model numbers.

Accuracy:
+ 2% of scale range.

Mounting:
Back-connected stem.

Air Connection:
See Figure 1.

Replacement Crystal:
1-1/2 inch dial—Not available.
2 inch dial—Not available.
2-1/2inch dial—802774.
3-1/2inch dial—802775.

FLUSH-MOUNTED GAGES

Models:
Indication Gages: See Table 2.
Receiver Gages:
2-1/2inch dial 14505895-001, -101.
3-1/2inch dial 14505896-001, -101, and -201.
See Table 3 for ranges and part numbers of inter-
changeable scaleplates.

77-6091

Figure courtesy of Honeywell, Inc.
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Accuracy:
Indication gages: + 2% of scale range at 9 psi.
Receiver gages:
-001 suffix, + 2% of scale range at 9 psi.
-101 suffix, + 1% of scale range at 9 psi.
-201 suffix, + 1/4% of scale range at 9 psi.

Mounting:
Flush mounted in panel up to 7/16 in. (11 mm) thick.

Air Connection:
See Figure 2.

Replacement Crystal:
1-1/2 inch dial—Not available.
2-1/2inch dial—14505882-001.
3-1/2inch dial—14505883-001.

!
8 iN. NPT

AiR CONNECTION

| ¢ 1

Fig. 1. Stem-Mounted Gage Approximate Dimensions.
Refer to Table 1.

BARBED FITTING  **

Fig. 2. Flush-Mounted Gage Approximate Dimensions.
Refer to Table 1.

Table 1. Gage Dimensions in Inches (Millimeters). Refer
to Figures 1 and 2.

Gage A B C )] | 3
21-2t64) § 3(76) 7/32¢(5.6)§ 1-7 8(48) 2-19/321(66) | 2-3-3(70)
31 2089) ) 4-1/B(105) | S/1647.9) | 1-7°8(48) 3-21/32093) | 3-7.809%)
112438 1 1-1171644)) - 1-21:32¢9) - —
Target 3(76) 174 (6 1S 16(49) | 2419/32(66) | 2-3:4070)




Table 2. Indication Gage Ranges and Models.

Srem-M " Flush-M: 4 "
¥-12inm. 2im. 2-172in. | ¥¥/2im. Safe

Units | Range Dia} Dial Dial Dial Pressure
0to 30 305965 305914 A 3041918 8041908 32psi

pst | Oto 60 - — 804191C | 804190C 65 psi
010 160 — 108917 A A | 804191E | 803190E 170 psi

A\ Used on PPY02.

A 1-4inch MPT Connection.

Replaceable Scaleplate:
Figure 3 shows a typical scaleplate.

SCALE ALIGNMENT MARKS
AT 3,9, AND 15 PSI

TAB (3)

SCALE IDENTIFICATION
LAST 3-DIGITS OF
SCALE PART NUMBER
21294

Fig. 3. Typical Receiver Gage Replaceable Scaleplate.

Table 3. Receiver Gage and Scaleplate Ranges and Models.

Stem- Scaleplates
Mounted 14505846~
Gages
1-1/2in. 2-1/2in. 3-1/2in.
38 mm) (6dmm) | (39 mm) Scale
Units Range Dial Dial Dial Identification
50t0 100 305972 005 105
Degrees 4010 240 305931 003 103
Fahrenheit 25t0 125 14000786-001 004 104 °F
0to 200 305930 002 102
-2010 80 305986 006 106
-4010 160 305929 001 101
1010 38 305973 010 110
Degrees Sto 11§ 305934 009 109
Celsius -510 55 14000786-002 (8} i °C
-181093 305933 008 108
-3010 30 305987 012 12
-4010 70 305932 007 107
-ltol 305615 — —
Oto2 305616 013 113
103 305617 014 114 In. H0
Inches HO 2104 305618 015 118
308 305619 016 116
4106 305620 017 17
0to 5 — 018 118
-25t025 305621 — —
Oto 50 305622 020 112
Millimeters 25t0 75 305623 - - mm H0
H,0 50to 100 305624 — —
75t0 125 305625 —_— —_—
10010 150 305626 019 119
Oto SO —_ 024 124
psi Oto 20 - 023 123 PSIG
Jto 15 — 022 122
kPa 20¢0 100 - 031 [k} kPa
Percent 651095 14000786-004 030 130
Relative 30t0 80 - 029 129 % RH
Humidity 15t0 75 14000786-003 027 127
151085 14000786-005 028 128
Dewpoint F | 401075 | 305988 025 125 | Dewpoint °F
Dewpoint C St0 25 305989 026 126 Dewpoint °C
Percent Oto 100 - 02i 121 L)
Air Velocity | 150 to 600 - 032 132 Ft/Min
Ft/Min 300 to 1500 - 033 133 100 Ft/Min
500 to 2500 — 034 134 Ft/Min
3 77-6091
Figure courtesy of Honeywell, Inc. 49




TARGET GAGES

Models:
See Tabel 4.

Dimensions:
See Figure 2 and Table 1.

Maximum Safe Pressure:

Gage Accuracy:
+2%.

Degrees Travel:
270 degrees with 108-degree viewing window.

Mounting:
Flush.

25 psi (172 kPa). Air Connection:
1/4-inch (6 mm) barbed fitting.
Table 4. Target Gage Specifications.
Range
v | Number Indication psi A Gage Calibration in psi A A
317086F DAY-NIGHT 12.5-18.5 | 12.5-13.5—white, black DAY 17.5-18.5—black, black
a1l A NIGHT at 18. A
317086G | DAY-NIGHT 0-20 0-9—white, black DAY at 3. 9-20—black, white NIGHT at
18.
317086K DAY-WARM 0-22.5 0-14.5— white, 14.5-18.5—ied, 18.5-22.5—black,
UP-NIGHT black DAY at 13. black WARM black NIGHT at
A uPaile. A 2. A
317086 | OCCUPIED- 0-18 0-9—white, black OCCUPIED | 9-18—black, white UNOCCU-
UNOCCUPIED at 3. UPIED at 15.
317086F | SUMMER- 12.5-18.5 | 12.5-13.5—green, black SUM- 17.5-18.5—white, black WIN-
WINTER MERat 13. A TERa18. A
317086H | SUMMER- 0-20 0-9—~green. black SUMMER 9-20—white, black WIN-
WINTER at 3. TER at 18.
317086M | WINTER- 0-18 0-9—white, black WINTER 9-18—green, white SUMMER
SUMMER at 3. at 1S,
317086A | OFF-ON 0-18 0-9—white, green OFF at 3. 9-18—green, white ON a1 15.
J17086P | ON-OFF 0-18 0-9-—green, white ON at 3. 9-18—white, green OFF at 15.
317086B HIGH-ALARM 0-18 0-9—white. 9-18—red, white HIGH at 18.
317086C [ LOW-ALARM 0-20 0-9—red, white LOW at 1.5. 9-20-—white.
317086D | HIGH & LOW 0-19.5 0-3—red, white 3-13—white. 13-19.5—red, white
ALARM LOWar 1.5. HIGH at 18.
3170864 OPEN-CLOSED | 0-20 0-9—white, green OPEN at 3. 9-20—green, white CLOSED at
18.
317086N | CLOSED-OPEN | 0-18 0-9—green, white CLOSED at 9-18—white, green OPEN at
3. 15.
317086R | CLOSED- 0-18 0-13—green, white 3-13—green, white | 13-18—white, black
MODULATING- vertical CLOSED at | MODULATING OPENat 17.
OPEN 1.5. at 8.
A To convert psi to approximate kPa, multiply psi by 7.
[\ SEGMENT PRESSURE SEGMENT COLOR
RANGE
\ —— INDICATION
0-9-white, green - COLOR
OPEN at 3.
INDICATION INDICATION CENTERED AT
THIS PRESSURE
2’9
A\ Light gray beige, behind lettering.
Honeywell

tn the USA: Honeywell Plaza, Minneapolls, Minnesota 55408

77-6091

Commaercisl 8idg Group

MLFTAB iV C. 3

In Canada: Scarborough, Ontarlo

Subsidiaries andg Afflliates Around the World

Printed in USA Rev. 11-84
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} SAFETY X ’

A SHOWER SECTIQN
1 PAGE R-§

"YDAPIP E ‘6" Modern, Compact, Stainless Steel,

Shower Units. The most ecunomu:a]’n'le~
of designing and installing shower systs

“SUPER"
NON-CLOG,
ADJUSTABLE
STREAM,

. The Ongnal Prefabricated Shower Unit
newly designed tor wider application. More
versatile for the specifier and the installer.

. Available n two lengths, standard and

SHOWER / . short. with vertical or honizontal supply covers
HEAD Coa - .. . No pipe chases and narrower walls mean
i lower construction costs. Neater and far less
costly than massive panel showers. Complete
unit vandal-proof.
. No exposed piping to assemble.
. . . Unit and ppe covering in heavy brush
finish, stainless steel with clean, straight line.
_ .. Alt units equipped with famous Symmons
STAINLESS Safetymix, the valve without equal.
STEEL
COVER
UNIT

"SAFETY MIX'
PRESSURE
BALANCING

SHOWER
VALVE

/ MEETS ALL
PIPING
nsuummms

HORIZONTAL
SUPPLY
PIPING
WITH
MATCHING
PIPE
COVERS.

&W Industries Inc.,

11 Brooks Drive, Braintree. Mass. 02184
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FOR THRU-WALL SUPPLY PIPING

~—» 18018 Hydapipe ‘64" Packaged Unit —

- n - .
ISTANDARD LENGTH) Satety- : imae
mix pressure balancing shower valve ! T ‘r—r—-—’ i r 1
, [r with integral stops. ‘Super’ Shower l : : i —T __T_ "‘. _ = il
ol Head on institutional type Head l oo :E m -
' Bracket fitting. Attached soap dish | i AN e oo L ‘ e
and Top cap. Stainless steel covering i = 1 | - =
to be 18 gauge w/#4 brush finish. I ‘ S | . -t
| Weight 12' Ibs. i | TN | T e
\ b ;® ! : ~ ==
i i I | . - -7 it
\ 1801 Same as above less soap dish. . ; o BTt
:ﬁt, Weight 11 Ibs. ‘ P -
vy P :_T l j ey b
~ My 1y i ) Ve . et ne, onter wy! 8 o
- 0ui-on fatesen 3 pa 16 Seences
R LB L i |aiseas ano umons s k0 10
2.5"__47 by ; | e B BOSTION OF puOm 85 rCw |
Tt I
vemis b . i
1-8028 Hydapipe ‘64° Packaged Umit — "‘2*—“"7‘— i i m('.,(
| (SHORT LENGTH) Safetymix pres- ‘ et
. sure-valancing shower vaive with in- ! ; o e soge 20
/) tegral stops. ‘Super’ Shower Head I ! :
on nstitutional type Head Bracket [ |
' _ fitting. A;tached soap dish_and Top | — Li:f" !
R cap. Stainless steel covering to be | P ie ke !
. 18 gauge w/#4 brush finish, a0 E
Weight 11% Ibs. oy b
v —
3% SNy ?
4. . 1-802 Same as above less soap dish. VoRt acari e iy SaTE i
Weight 10 Ibs. !
toer l L]
-

‘r FOR THRU-CEILING SUPPLY PIPING WITH MATCHING PIPE COVER
' -

1.803S Hydapipe ‘64" Packaged Unit —

| (STANDARD LENGTH) Safety- l IR
mix pressure-balancing shower valve AT v o e o
/) with integral stops. "Super’ Shower b e e S
4 Head on institutional type Head : -
' Bracket fitting. Attached soap dish. ! —_ —
. Matching cover with ceiling flange ‘ b . ."-
: to conceal supplies to ceiling. Stain- i O
less steel covering to be 18 gauge W] - e
. w/#4 brusi: finish. b ‘l = '
[ L™ ‘ N T
- 1.803 Same as above less soap dish. T i ! T
M" . ' |
i —n . 1 '
Sy "y o
. 1-804S Hydapipe °‘64° Packaged Unit — o N .
~ l {(SHORT LENGTH) Safetymix pres- UL P
sure-balancing shower valve with : ! ! f | bt
! integral stops. ‘Super’ Shower Head i ! ‘ i - vave 88
i 3 Y : oo "
on institutional type Head Bracket ! P
) fitting. Attached soap dish. Match- ! b b ' ‘
e ing cover with ceiling flange to con- l 1= i'; =1 '
‘ ceal supplies to ceilling. Stainless ! o :'\ s ’
i steel covering to be 18 gauge w/#4 LA !
l brush finish. b T IT
s i !
I 1-804 Same as above less soap dish. :
ves ) o
Ty .

MODIFICATIONS TO ALL HYDAPIPE UNITS
Prefix integral Valume Control
c o a L. oA e maa -

~
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SAFETYMIX

CUNCFALED PRESSURE BALANCING * VALVE

INSTALLATION INSTRUCTIONS
SERVICE INFORMATION
REPAIR PARTS DATA

* SCE PAGE 4

Manutactured by

SYMMCHS INDUSTHIES INC.
31 Brooks Orive. Braintree, Mass. 02184
Tel. (617) 848-2250  Telex 95.1306

i
|

All SAFETYMIX' systems are equipped with a 2.75 GPM water and energy

IMPORTANT: After completion of installation step 3, foliow these instructions to set the SAFETYMIX Limit Stop

saving shower head.

Screw. This valve is equipped with a limit stop screw to be used to limit valve handle from being turned to

excessively hot water discharge temperatures. To adjust, remove dome cover, open valve to maximum desired

temperature and turn in limit stop screw until it seats.
WARNING: Failure to adjust the limit stop screw properly may resuit in serious scaiding.

WARNING: This shower system may not protect the user from scalding when there is a failure of other
temperature controlling devices elsewhere in the plumbing system.

This instruction sheet shows the
rough-in dimensions for 1-100(X),
1-210(X} or 4-500(X) units. See
separate drawings W
other numbered units) for applicable
rough-in dimensions.

INSTALLATION OF 1.100
#1.100 SAFETYMIX SHOWER UNIT

Conceateg SAFETYMIX pressure balancing
valve shower head with NU-ARM head

~e an

Valve identyhcation marked on escutcheon

Model O — Vaive with temperature control
only

**2dal V — Valve with temperature controt
any vC.ume control

1. install rough piping and valve body as

shown on instaliaton drawing

IMPORTANT Valve roughing s 24" min - 3°

max from CENTER LINE of SUPPLIES TO

FACE of FINISH WALL Supply connections

must be on an accurate honzontal plane

cracket N
- X N
“/’\ 1 100 (X) A\ -
2 =
5 N
f H_! 127 mm N :l
é’f@\u "[ Y
| L
N t
. k. 1
approx- | 7 N !1[
3g2mm' T 178mm : -
| b ]
)
2% —60mm min o .
4-500 (X) 3 —76mm max ‘_'\’—‘{'il‘_s‘lsemm
VALVE ONLY NI
SHOWER SUPPLY —h—— i
[
/J\ !1]
-
b
o
o =f
HOT & COLD ~
% —152mmmin’ SUPPLIES
iess stops - approx
3 -229mm min 18
T aan siops (X) ‘2’?mm
_loor g e

Lot

rertne A mpry g oLtanal

INSTALL HOT ON LEFT AND COLD ON
RIGHT ACCORDING TO VALVE BOOY
MARKINGS

Reverse co’e vaives ne . 1-100-REV)
designed for pip:ng SIMpiicity == hr =< 19
back instaliatons are in3tated with .ot o
right and cold on left according to vaive
markmgs

2. When timsting the tiie wall REMOVE
ENTIRE PROTECTIVE ROQUGH-IN SHIELD
and FiLL AREA AROUND VALVE BODY
WITH GROUT OR PLASTER DO NOT
PLASTER OVER SC-2 CAP OR SERVICE
STOPS IF SO EQUIPPED

3. Turn on hot and cold supples VALVE
WILL NOT OPERATE UNLESS BOTH HOT
AND COLD WATER ARE TURNED ON
Ailow valve t0 run 1 warm position or 3 few
minytes to totally flush system if system s
quite Qirty. remove valve spindle or stop
spindles (' S0 eQurpped! t Insure proper
flushing

4, Set hmit stop screw as directed in Dald
type above

5. Mount escutcheon onto valve usirg putty
of other sealant around undersige of flange
Fasten in place with screw Install hanaie
with short pointed end at oM posiion (Put
teflon tape or grease on spindie spiine) Instal
NU-ARM head bracket and shower head

6. Do not nstall positive shut-off devices on
the outtet of thig valve or devices that do not
atlow the vatve to flow at least 1 GPM @ S0
ps: ntet pressure EXCEPTION 1f a seif-
closing or siow-Closing vaive 1s nstalled on
the outlet. the supplies of the valve must be
equipped with check stops to eltmunate hot
10 cold by-pass in the event he valves
handte s not turned to off atter use Contact
your factory representative or Symmons
airectty for information on avarable checks

OPERATION

The main hangle of the SAFETYMIX vaive s
for control of temperature only From the
OFF positon the nangte 1S turned counter-
clockwise through 3 mimimum Cold posihon
through a warm and hot position ‘or 3 max-
imum turn of approximately one revaluticn
This allows tor :nhinite temperature adiust-
ments ta suit the requirements of any user

IMPORTANT
Read Entire Directions #




Tms instruction sheet shows the
rough-in dimensions for 1-100(X).
1-210(X) or 4-500(X) units. See
separate drawings (enclosed with
other numbered units) for applicable
rougn-in dimensions.

INSTALLATION OF 1-210

#1-210 SAFETYMIX TUB AND SHOWER
UNIT

Concealed SAFETYMIX pressure balancing
valve. push button diverter with integral
volume control for shower. Shower head
with NU-ARM head bracket and tub spout.
Valve identfication marked on escutcheon
Modet O — Valve with temperature control
only.
Mczet V — Valve w'th temperature control
and volume control.

1-210

4 o Hieee SN UeNLId W G WIE DACE T TMIA LIMA STop
ocrew. (s vaive is equipped with a limit stop screw to be used to imit vaive handle from being turned to

excessively hot water discharge temperatures. To adjust, remove dome cover, open vaive to maximum desired
temperature and turn in limit stop screw until it seats.
WARNING: Failure to adjust the limit stop screw properly may result in serious scalding.

W “lING: This shower system may not protect the user from scalding when there is a failure of other
t ‘ature controlling devices eisewhere in the plumbing system.

1. install rough piping and vaive body as
shown on instaliation drawing

IMPORTANT valve roughingis 2%" min - 3"
max from CENTER LINE of SUPPLIES TO
FACE of FINISH WALL. Supply connections
must be on an accurate horizontal plane.
INSTALL HOT ON LEFT AND COLD ON
RIGHT ACCORDING TO VALVE BODY
MARKINGS

Reverse core vaives {1.e.. 1-210-REV)
designed for piping simphicity on back to
back instailations are installed with hot on
nght and cold on left according to valve
markings.

2. When fimishing the tile wall REMOVE
ENTIRE PROTECTIVE ROUGH-IN SHIELD
and FILL AREA AROUND VALVE BODY
WITH GROUT OR PLASTER. DO NOT
PLASTER OVER SC-2 CAP OR SERVICE
STOPS IF SO EQUIPPED.

5 —-127mm

approx

889 mm

N
(X) \
%\
N
N
N
N
N
N
N
7 -178 mm '——-‘\
SHOWER SUPPLY —P-
224 -60mm min
¥ - 7Gm_m max

& -'52mm ! I
—" %5 5°00% e
|

3 - z23mmenn aeng00s (X)
B T ———amt— ]

——— /*\ acaron

ALL FLOOR TO CENTER DIMENSIONS OPTIONAL

b 22 -559mm b spout

10 - '62mm toe tester

HOT & COLD
SUPPLIES

— - —

- b
R i
k. -ty

CONCEALED PIPING NOT FURNISHED BY MANUFACTURER

2 .

54

3. Turn on hot and cold supplies. VALVE
WILL NOT OPERATE UNLESS BOTH HOT
AND COLD WATER ARE TURNED ON
Aliow vaive 10 run in warm positton tor a few
minutes to totally flush system If system s
quite dirty, remove valve spindle or stop
spindles (if o equipped) to msure proper
flushing

4. Set limit stop screw as directed in boid
type above

S. Mount escutcheon onto vaive. using pufty
or other sealant around underside of flange
Fasten in place with screw Install handie
with short pointed end at off position. (Put
teflon tape or grease on spindie spine). install
NU-ARM head bracket and shower head.
Mount escutcheon and knob on diverter.

6. Do not install positive shut-off devices on
the outlet of this vaive or devices that do not
allow the vaive to flow at least t GPM @ 50
psi inlet pressure. EXCEPTION: If a seH-
closing or slow-closing valve 1s instalied on
the outiet. the suppiies of the valve must be
equipped with check stops to eiiminate hot
to cold by-pass in the event the vaive's
handie is not turned to off after use. Contact
your factory representatve or Symmons
directly tor information on avalable checks

1 3/4°

~44mm

OPERATION

The main hangdle of the SAFETYMIX valve 15
for controt of temperature only. From the
OFF position, the handle 18 turned counter-
clockwise through a mimmum cold position.
through 3 warm and hot position for a max-
imum turn of approximatety one revolution
This allows for infinite temperature adjust-
ments 10 suit the requirements of any user
tmitial fiow will come from tub spout.
Pressing diverter knob will control volume
from shower head




Ofr panel walls and it 1s Jesired to
sandw:ich wall between valve body
and escutcheon, follow instructions
Note it s always recommended to
secure valve piping to rough con-
struction and not depend on fiberglass
wall for valve mounting security.

Order valve with modification “C" for
wall """ - 33" thick.

Order valve with modification “CM" for
wall " - 14" thick.

On panel walls over 1%" thick, install
in conventional manner.

1" 25mm da hole for NU-ARM head bracket. shower arm 1ub spout

& 10e tester 1; -44mm gia tor diverter

—- 3,'—3'-78n\m -

- 37 -76mm -

- %.° 19mm
dia.
2 holes
e

Ak -37mm
3¢
5 -10mm 4
dia. 3 holes

—_ 2'-10mrn dia. 2 holes

template for valve less stops tempiate for vaive with stops

ne-14 LEVERMANBLE.....................

0C- 148 YOLUME CONTROL KNOB. ............. ~ =
SC-14A LOCKING SCREW W WASHER. .......... — T~

$C-14¢ COLUMEDIAL........... cceurnnn \”\\‘S\_\ ~

SC-148 VOLUME CONTNOL KNOB. ... ... .....————— e

oc-14 LUGITE WANDLE (YOL. CONTAOLI .. ... —— e Ay

LC-14 LUCITE HANOLE ot shown . ........... =\ £

SC-14 LEVER NANDLE IVOL. CONTAOLI. . ... .... ——//j

$C-15 HANDLE SCREW.................... : : '

SC-13 18 DOME COVER & LOCK NUT

sc-7 PACKING NUT. ... ...

$c-12 ESCUTCKEON & SCREW. ..............

sc-17 PACKING ......outeeeneeennnnnns

$C-28 LIMIT STOP WITH O-RING

$C-2 1Y P

$C-19 CAPGASKET. ......oooueennennnnns

s¢-9 COLO WASNER RETAINER. .............

$C-10 11 HOT SCOLBWASNERS ............... 328011 PLASTEN SMIELD
. FLOW CONTASL SPINBLE C-32-11  SPINDLE ASSEMSLY
$C-10A HOT WASNEN SCREW. ................

$¢-3 NENEWABLESEAT. ..........oonnnnnn —_—

$C-20A 21 TOP SEAT 0-RING & BOTTOM SEAT GASKET ‘1__,,

Note: Fer vaive loss velume contrel, wse AC-14 or LC-14
Nandle & C-S 1law contrel spindle 2ssenbly.

SAFETYMIX WASHER & GASKET KIT-8 )

$C-9 COLD WASHER RETAINER
$C-10,11  MOT & COLD WASHERS
sc-17 SPINOLE PACKING
$¢-19 CAP GASKET

SC-104 HOT WASNER SCREW
$c-18 MANOLE SCAEW

s

o !I,I.:.
A |

REPAIR UNITS [ Complete with Washers |

4] AENEWABLE SEAT UNIT Complste
*CS SPINBLE ASSENOLY MOBEL 8
{ Loss Velume Conirel |
*$C-5 SPINBLE ASSEMBLY MOOEL Y

| Solame Contrel |

Nete: Whea valve but 2 bigh Irequescy of use sed
requires regale, reploce Resewshie Soat 98d
Spindin Assenbly simaltenssusly.

C-58 RENEWABLE SEAT SOCKET WRENCH
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1-801S HYDAPIPE packaged unit (STANDARD UNIT) complete with
SAFETYMIX with integral stops, SUPER shower head & attached

soap dish.

1-801 Same as above less soap dish.

1-802S (SHORT UNIT)

1-802 (SHORT UNIT) Less Soap Dish

3% —79mm 1-1/16" —27mm ——»| |=-
! o 0 f /‘-’-:4
4%" LT
111mm L/
954" I N -
244mm f i ] .
4 I‘_
' L/
’ 4
! 7 maximum distance
/ 26" - 660mm
7 / standard unit
gg(/)z" l:l;gzm - 178mm / 20" —508mm
mm iy
h t
standard units / shortur
| g
5% 1% SHOWER HEAD 4
648mm 292mm HEIGHT
short units l 4
W
SFE ¥
4
? O // -3 =76mm
‘1113/15 y minimum
mm D distance
l l\o ;l < — j\‘stops
1
~6" —152mmer= 1 nﬁq! - 2% —~54mm
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Chuef of Engincers
ATTN: CEHEC-IM-LH (2)
ATTN: CEHEC-IM-LP (2)
ATTN: CECG
ATTN: CERD-M
ATTN: CECC-P
ATTN: CERD-L
ATTN: CECW-P
ATTN: CECW-PR
ATTN: CEMP-E
ATTN: CEMP-C
ATTN: CECW-0O
ATTN: CECW
ATTN: CERM
ATTN: CEMP
ATIN: CERD-C
ATTN. CEMP-M
ATTN: CEMP-R
ATTN: CERD-ZA
ATTN: DAEN-ZCM
ATTN: DAEN-ZCE
ATTN: DAEN-ZCI

CEHSC

ATTN: CEHSC-F 22060
ATTN. CEHSC-TT 22060
ATTN: CEHSC-ZC 22060
ATTN: DET 0l 79906

US Army Engr Distrct
ATTN: Librasy (40)

US Armmy Engr Division
ATTN: Library (13)

US Amy Ewope
ATTN: AEAEN-EH 09014
ATTN: AEAEN-ODCS 09014
V Corps
ATTN: DEH 8)
Vil Corps
ATTN: DEH (1D
29th Area Support Group
ATTN: AERAS-FA 09054
100th Support Group
ATTN: AETTEN-DEH 09114
222d Base Batulion
ATTN: AETV-BHR-E 09034
235th Base Support Battalion
ATTN: Unit 28614 Ansbech 09177
293d Base Support Battalion
ATTN: AEUSG-MA-AST-WO-E 09086
409th Support Battalion (Base)
ATTN: ABTTG-DEH 09114
412th Base Sappont Batalion 09630
ATTN: Unit 3140t
Prankfurt Base Support Battalion
ATTN: Umt 25727 09242
CMTC Hohenfels 09173
ATTN: AETTH-DEH
Munz Germany 09185
ATTN. BSB-MZE
218t Support Command
ATTN: DEH (10)
US Ammy Berlin
ATTN. AEBA-BH 0923
ATTN: AEBA-EN 09235
SETAF
ATTN- AESE-EN-D 09613
ATTN: AESE-EN 09630
Supreme Allred Command
ATTN: ACSGEB 09703
ATTN- SHIHBENGR 09705

INSCOM
ATTN. IALOG-I 22060
ATTN: IAV-DEH 22186

USA TACOM 48397
ATTN. AMSTA-XE

Deferme Drstnbution Region East
ATTN: DDRE-WI 17070

HQ X VIl Asrborne Corps 28307
ATTN: APZA.DEH-BE

USACERL DISTRIBUTION

4th Infantry Div (MECH)
ATTN: AFZCFE 80913

Fort Pickent 23824
ATTN. AFZA-FP-E

Tobyhanna Army Depot 18466
ATTN: SDSTO-BH

US Army Mateniel Command (AMC)
Redstone Arsenal 35809
ATTN: DESMI-KLF
Jefferson Proving Ground 47250
ATTN: STEIP-LD-F/DEH
Leterkenny Army Depot
ATTN. SDSLE-ENN 17201
Pueblo Army Depot 81008
ATTN: SDSTE-PUL-F
Dugway Proving Groond 84022
ATTN: STEDP-EN
Tooele Army Depot 84074
ATTN: SDSTE-ELF
Yums Proving Ground 85365
ATTN. STEYP-EH-E
Tobyhanna Army Depot 18466
ATTN: SDSTO-EH
Seneca Army Depot 14541
ATTN: SDSSE-HE
Aberdeen Proving Ground
ATTN: STEAP-DEH 21005
Sharpe Army Depot 95331
ATTN: SDSSH-E
Fort Monmouth 07703
ATTN: SELFM-EH-E
Savanna Army Depot 61074
ATTN: SDSLE-VAE
Rock Isiand Amsenal
ATTN: SMCRI-EH
ATTN: SMCRI-TL
Waterviet Arsenal 12189
ATTN: SMCWV-EH
Red River Army Depot 76102
ATTN: SDSRRG
Harry Dismond Lab
ATTN: Library 20783
White Sands Missile Range 88002
ATTN: Library
Carpus Christi Army Depot
ATTN: SDSCC-ECD 78419

FORSCOM
ATTN: Pacilites Engr (12)
Fort Bragg 28307
ATTN: AFZA-DE
Fort Campbell 42223
ATTN: AFZB-DEH
Fort McCoy 54656
ATTN: AFZR-DE
Fort Sewant 31314
ATTN: AFZP-DEF
Pt Buchanan 00934
ATTN: Envr Office
Pt Devens 01433
ATTN: AFZD-DE
Fort Drum 13602
ATTN: AFZS-BH-E
Port Irwin 92310
ATTN: AFZJ-EH
Fort Hood 76544
ATTN: AFZF-DB-AES Engr
Port Meade 20758
ATTN: AFKA-Z1-EH-A

6th Infantry Division (Light)
ATTN: APVR-DE 9950S
ATTN: APVR-WF-DE 99703

Natonal Guard Burean 20310
ATTN. Installstions Div

Fort Belvoir 22060
ATTN- CETEC-IM-T
ATTN: CECC-R 22060
ATTN. Engr Stntegic Studies Ctr
ATTN: Amtnalisn Lisison Office

This publication was reproduced on recycled paper.

USA Natck RD&E Cemer 01760
ATTN STRNC DT
ATTN: DRDNAF

TRADOC
ATTN: DEH (I3
Fort Mowroe 23651
ATIN: ATBOG
Cadisic Barracks 17013
ATTN: ATZE-DIS
Poet Eusts 23604
ATTN: DEH
Fort Chaffee 72905
ATIN:. ATZR-ZF
Fort Sul 73503
ATTN: ATZR-E

US Amy Mascnals Tech Lab
ATTN: SLCMT-DEH 02172

WESTCOM 96858
ATTN: DEH
ATTN. APEN-A

SHAPE 09705
ATTN: Infrastrcuare Branch LANDA

Ares Engneer, AEDC -Area Office
Amold Air Force Station, TN 37389

HQ USEUCOM 09128
ATTN: ECH-LIE

AMMRC 02172
ATTN. DRXMR-AF
ATTN: DRXMR-WE

CEWES 39180
ATTN: Library

CECRL 03755
ATTN: Libeary

USA AMCOM

ATTN: Facilities Engr 21719
ATTN. AMSMC-IR 61299
ATTN: Facihities Engr (3) 85613

USAARMC 40121
ATTN: ATZIC-BHA

Miliary Traffic Mgmt Command
ATTN: MTEA-GB-EHP (7002
ATTN: MTLOF 20315
ATTN: MTE-SU-FE 28461
ATTN: MTW-IE 94626

Fort Leonard Wood 65473
ATTN: ATSE-DACLB (3)
ATTN: ATZA-TE-SW
ATTN. ATSECFLO
ATTN: ATSE-DAC-FL

Mibtary Dist of WASH
Fort McNair
ATTN: ANEN 20319

USA Engr Activity, Coprtal Area
ATTN Library 22211

Norton AFB 92409
ATTN: Library

US Army ARDEC 07806
ATTN. SMCAR-ISE

Charles E Kelly Spt Activaty
ATTN: DEH 15071

Engr Socreties Library
ATTN. Acqumbors 10017

Defense Nixlear Agency
ATTN- NADS 2030%

Defense Logisucs Agency
ATTN: DLA-WI 22304

Walter Roed Army Medscal Ca 20307

US Mihtary Academy 10996
ATTN. MAEN-A
ATTN: Facilities Engineer
ATTN: Geography & Envr Engrg

416th Engineer Command 60623
ATTN. Gibson USAR Cu

USA Japan (USAR))

ATTN. APAJ-EN ES 96343
ATTN: HONSHU 96343
ATTN. DEH-Okinawa 96376

Naval Facidites Engr Command
ATTN: Facilibes Engr Command (8)
ATTN: Division Offces (11)
ATTN: Pubhc Works Center (8)
ATTN. Naval Constr Bauahon Ctr 93043
ATTN: Naval Civil Engr Laboratary (3) 93043

8th US Army Korea
ATTN. DEH (12)

US Army HSC
Fort Sam Houston 78234
ATTN: HSLOF
Fitzsimons Army Medical Cr
ATTN- HSHG-DEH 80045

Tyndall AFB 32403
ATTN: AFEBSC Progam Ok
ATTN- Engrg & Srwc Lab

Chanute AFB 61868
ATTN: 3345 CES/DE

USA TSARCOM 63120
ATTN: STSAS-F

Amencan Public Works Assoc. 60637

US Ammy Envr Hygpene Agency
ATTN: HSHB-ME 21010

US Gov't Printing Office 20401
ATTN: Rec Sec/Depomit Sec (2)

Nat'l Insttute of Standards & Tech
ATTIN: Libeary 20899

Deferse Tech Info Cemter 22304
ATTN: DTKC-FAB (2)
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