Honeywell

GENERAL
DESCRIPTION

The CP980 Veocitrol Velocity Sensor-Controller is
a control system combining an ultrasensitive air velocity
sensor with a pneumatic controller to detect and control
air flow in air terminal units, independent of system static
pressure.

Two models of the sensor are currently available, a
reverse acting sensor for normally closed dampers and a
direct acting sensor for normally open dampers. Two
earlier models were both reverse acting, one for low
velocities and one for high velocities. The sensor’s velocity
rating is determined through the use of an orifice to limit
the flow.

Two controller models are currently available and will
be referred to as a B- or C-type controller corresponding
to two of the three previous models. The B-type models
work in conjunction with a one-pipe thermostat to pro-
vide high and low air volume limits. The C-type models
work with a two-pipe thermostat to provide high and
low air volume limits and sequencing for reheating. The
A-type model provided only a fixed high air volume
limit. The A-type models have no MIN or MAX dials.

Adding a bypass port to the B- or C-types alows

bypassing the minimum setting to provide the cooling
control with no minimum setting.
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Fig. 1. Velocitrol Velocity Sensor/Controller Components.
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APPLICATIONS

The applications following may be either high- or
low-velocity; they are theoretical and not necessarily
typical examples.

Systems above 100 ft/min are high velocity systems.
High-velocity systems in high-rise buildings may be
captured by a fire management system to help control
smoke in the fire area. Any fire management systems
will determine normally open and normally closed con-
figuration of the dampers.

SINGLE-DUCT, CONSTANT VOLUME REHEAT
SYSTEM

The thermostat in Figure 2 modulates the reheat coil
valve in response to load. Although inlet static pressure
may vary, the sensor-controller maintains a constant
volume by sensing air velocity changes and adjusting the
damper accordingly.

SINGLE-DUCT, VARIABLE CONSTANT VOLUME
SYSTEM

The thermostat (Fig. 3) senses room temperature and
resets the control point of the velocity sensor-controller.
This repositions the damper to increase or decrease air-
flow accordingly. If a change in static pressure modifies
flow, the sensor repositions the actuator to maintain flow
as directed by the thermostat.

If the thermostat calls for airflow greater or less than
the controller maximum and minimum settings, these
adjustments take precedence over thermostat control
and maintain the specified air volume as shown in Fig-
ure 4.

Use of a C-type controller makes sequencing of reheat
possible. The thermostat output is connected to the
reheat coil valve whose operating range is 9 to 15 1b/in2
(62 to 103 kPa).
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Fig. 2. Single-Duct, Constant Volume Reheat Application.
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Fig. 3. Single-Duct, Variable Constant Volume Application.
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/ dampers to full cooling and reaches a branch line pres-
¥ sure of 9 lb/in2 (62 kPa). A further increase in branch

line pressure increases arflow to the maximum limit
setting while the cold damper is fully open and the hot
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Fig. 6. Air Volume Control in Alternate Dua-Duct Vari-
able Constant Volume Application.

DUAL-DUCT, DUAL VARIABLE CDMSTANT
VOLUME SYSTEM

When the room temperature (Fig. 7 and 8) is below
the control range of the direct-acting thermostat
(2 1b/in?), the volume damper and the hot duct damper
are fully open while the cold duct damper is fully closed.
With less than 2 lb/infZ branch line pressure (BLP) from
the thermostat, the RP972 reversing relay outputs a
maximum signal. For this application, the RP972 is set
on “A” and calibrated to 14 Ib/in? -instead of 13 Ib/in2,
the factory calibration.

The RP470A higher-of-two-pressure selector relay
compares the output of the RP972 with the output of
the thermostat and transmits the higher pressure to port
3 of C-type controller, in this case the full 14 1b/in2.

As the room temperature rises, the BLP of the
thermostat increases. When the thermostat BLP reaches
5 1b/in2, the output fo the RP972 drops to 9 1b/in2. The
RP470 selects the 9 1b/in? as the higher and transmits it
to the controller. The drop in pressure to port 3 causes
the controller to modulate the volume damper to its
minimum position as dictated by 9 1b/in2 internal biasing
of the C-type controller.

As the thermostat BLP increases from 6-1/2 to 8
Ib/in2, the controller bias holds the volume damper at
minimum while the RP971 coverts the BLP signal into a
5to 10 1b/in? signal. The hot and cold air duct damper
operator then modulates the hot duct damper closed and
the cold duct damper open.

With a continued rise in space temperature, the ther-
mostat BLP continues to increase and-since the BLP is
now higher than the RP972 output-the RP470 selects
the thermostat BLP to be transmitted to the controller.
A BLP increase from 9 to 1 1-1/21b/in2 modulates the
volume damper from minimum to maximum airflow.
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Fig. 7. Dua-Duct, Dual Variable Constant Volume Application.
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SPECIFICATIONS

DEVICES

Both active and inactive devices increase the air veloc-
ity with and increase in thermostat BLP.

MODELS:

1. CP980B1000 (Low Veocity) and
CP980B 1034 (High Védocity):
Consisting of CP980A and RP980A (inactive)-R.A.
(normally closed damper) adjustable maximum veloc-
ity limit only.

2. CP980B1018 (Low Velocity),
CP980B 1042 (High Vdocity), and
CP980B1067 (High Velocity-Carrier Specia):
Consisting of CP980A and RP980B (inactive)-R.A.
(normally closed damper) adjustable maximum and
minimum velocity limits.

3 CP980B 1026 (Low Velocity) and

CP980B 1059 (High Veocity):

Consisting of CP980A and RP980C (inactive)—R.A.

(normally closed damper) adjustable maximum and

minimum velocity limits with sequencing.

NOTE: The sensor was available in two ranges (see
Table | in REPAIR section):
CP980A1002—Low Veocity.

CP980A 10 1 O-High Velocity.

4. CP980C: D.A. (normaly open damper) with B-type
controller (I-pipe thermostat).

5. CP980D: R.A. (normally closed damper) with B-type
controller (I-pipe thermostat).

6. CP98OE: D.A. (normally open damper) with C-type
controller (2-pipe thermostat).

7. CP980F: R.A. (normally closed damper) with C-type
controller (2-pipe thermostat).

ADJUSTMENT RANGE:
Maximum limit:
CP980B: 25 to 100% of velocity range.
CP980C, D, E, and F: 40 to 100% of velocity range

(Fig. 9).

Minimum limit :
CP980B: 0 to 75% of velocity range.
CP980C, D, E, and F: 0 to 50% of velocity rating.
(Fig. 10)

AIR CONSUMPTION:

CP980B: 0.04 SCFM (1133 SCCM).

CP980C, D, E, and F: 0.029 SCFM (821 SCCM).

Air consumption for a bleed type thermostat is
included with the B-type controller but not for
the C-type controller.

AMBIENT OPERATING LIMITS:
Temperature: 40 to 130 F (5 to 55 C).
Humidity: 5 to 95% rh.

MAXIMUM SAFE AIRPRESSURE: 30 Ib/in? (207 kPa).

NORMAL OPERATING AIR PRESSURE:
Nomina Main Supply: 20 Ib/in? (138 kPa).
Minimum: 18 1b/in? (124 kPa).

NOMINAL THERMOSTAT BRANCH LINE:
B-type Controller: 1 to 1.5 1b/in? (7 to 103 kPa).
C-type Controller: 9 to 15 Ib/in2 (62 to 103 kPa).

MAXIMUM CONTROL POINT VARIATION DUE TO
STATIC PRESSURE CHANGES:

+5 percent: 0 to 4 in. wc (0 to 1 kPa).

+10 percent: 0to 6 in. wc (0 to 1.5 kPa).

SENSITIVITY: Veocity change required for control
action is less than 5 ft/min (0.025 m/s) maximum
(no orifice).

CAPACITY (Branch Line):
CP980B: 0.022 SCFM (623 SCCM) maximum. Equiv-
aent to 0.007 in. (0.2 mm) restriction.
CP980C, D, E, and F: 0.011 SCFM (312 SCCM).
Equivaent to 0.005 in, (0.13 mm) restriction.

SENSOR VELOCITY RATING: Sensor velocity rating
is dependent upon the orifice used and corresponds
to a setting of 10 on the controller’s MAX dial. See
Table | in REPAIR section.
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Fig. 9. Velocitrol Sensor-Controller Maximum Scale Cadlibration.
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Fig. 10. Velocitrol Sensor-Controller Minimum Scale.
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OPERATION

The Veocitrol Veacity Controller takes main air and
passes some through the primary jet restriction and some
through the primary amplifier restrictions.

To control the pressure drop across the secondary jet
restriction, the pressure downstream of the primary jet
restriction is adjusted by the thermostat/minimum set-
ting, the maximum setting, or the optional minimum
flow bypass. This pressure drop is the determining factor
in the flow through the emitter tube (jet velocity).

The air jet is recovered by the collector tube, The
amount of air recaptured-and, therefore, the recovery
pressure-is directly related to the veocity of jet and
inversely related to the duct air velocity (increased duct
velocity deflects the jet further from the center of col-
lector tube).

The recovery pressure is amplified by the primary
amplifier and fed through the BLP restriction to the
branch line and the damper operator. The amplifier
provides either a DA or RA signal depending upon the
amplifier (sensor) type.

With an established velocity control point, any
change in duct velocity gives an appropriate change in
the controller branch line signal to return the duct
velocity to the control point. A change in temperature
a the thermostat changes the signal to the controller
changing the setpoint of the controller.
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Fig. 1 1. Sensor and Controller Schematic Diagrams.

MAINTENANCE

GENERAL

The CP980 requires only a 0 to 30 Ib/in? (0 to 207
kPa) air pressure gage to check its operation. If a sensor
or controller is replaced independently of the other a
means of measuring airflow is also required.

VISUAL INSPECTION

1. Check tubing connections for leaks.

75-7270

2 Inspect the termina unit dampers. They should not
be operating continuoudly at one extreme or the other
and they should be correctly linked to the damper
operator.

3. Look for clogged filters in the air handling unit (low
static pressure to the terminal unit).

MEASUREMENTS

The main air pressure at the controller must be no less
than 18 Ib/in?.



CALIBRATION/ADJUSTMENT

ADJUSTMENTS

The maximum velocity limit is adjustable from 100
percent down to 40 percent of the range. A minimum
velocity limit is adjustable from zero up to 50 percent of
the range. The maximum adjustment provides the con-
trolling limit in this overlap.

CALIBRATION

Sensor-controllers ordered from the factory as a
matched set come factory calibrated. This calibration is
accomplished using laboratory type instruments and pro-
cedures which is much more accurate than using field
procedures. When both units are replaced, minimum and
maximum flow calibrations are maintained. If the con-
troller or sensor only is replaced, original flow calibra-
tion is lost. In this case, some means to measure actual
flow may be required (i.e., Pitot tube or portable flow
station placed at the discharge grille),

MAXIMUM FLOW (Termina Unit Cdlibration)

1. For B-type controller, cap thermostat port 3. For
C-type controller connect main air to port 3.

2. Install flow measuring test equipment.

3. Measure actua flow in ft3/min (m3/s).

4. Adjust or calibrate MAX dial to the desired flow level
using flow measuring equipment. Write the new dia
setting and air flow on atag or on the unit for future

reference.

MINIMUM FLOW (Termina Unit Calibration)

1. Vent port 3.

2. Turn MAX dia above 10.
3. Ingtall flow measuring test equipment.
4. Measure actual flow in ft3/min (m3/s).

5. Adjust or calibrate the MIN dial to the desired flow
level using flow measuring equipment. For future ref-
erence, write the new dia setting and airflow on a
tag or on the unit.

OPERATIONAL CHECKS

1. Note the maximum-minimum controller scale settings.
Reset the maximum to 10 and the minimum to zero.

2. With main air applied to the controller, vary the
thermostat setting. The operator/damper should vary
the air flow to the dictates of the thermostat.

In a constant volume application (C-type controller),
uncap port 3. The flow should drop to shut-off.

3" With asigna applied (or port 3 capped), shut off duct
air flow (shut off fan or block diffusers). The damper
should go wide open attempting to maintain flow.

4. With port 3 of a B-type controller temporarily dis-
connected, the terminal unit should go to full volume
when port 3 is blocked (capped). The unit should shut
off with port 3 vented.

With a C-type controller the unit should go to full
volume with main air supplied to port 3; the unit
should shut off with port 3 vented.

5. If these actions do not occur, replacement of complete
sensor-controller model is recommended.

6. Reconnect thermostat and reset controller to origina
scae settings.
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TROUBLESHOOTING

GENERAL

Make note of controller settings so the controller can
be set back to the original settings when finished trouble-
shooting. The troubleshooting procedures assume that
the system operated correctly in the past and that both
the visual inspection and operational check have been
done.
NOTE: If the pneumatic air supply has been contamin-
ated with water or oil and symptoms similar to
Figures 12 and 13 (low main ar pressure)
develop, replace the filter (Fig. 16).

The equipment required is:
1. Means of measuring airflow from the termina unit,

2. Gage, 0 to 30 Ib/in? (0 to 207 kPa) for measuring
main pressure at termina unit.

75-7270

12

A series of flow diagrams are provided for trouble-
shooting the CP980B-F. The titles, possible complaints,
are;

1. Damper Remains in Normally Closed Position
(Fig. 12).

2. Damper Remains in Normally Open Position (Fig.
13).

3. Unit Controls at Constant Volume Maximum Flow
(Fig. 14).

4. Unit Controls at Constant Volume Minimum Flow
(Fig. 15).
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Fig. 12. Damper Remains in Normally Closed Position.
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Fig. 13. Damper Remains in Normally Open Position.
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Fig. 14. Unit Controls at Constant Volume Maximum Flow.
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*NOTE:
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Fig. 15. Unit Continualy Controls a Constant Volume Minimum Flow.

B-TYPECONTROLLER REQUIRES BLEED STAT. NO MAIN AIR SUPPLY TO STAT NECESSARY.
C-TYPECONTROLLER REQUIRES EXTERNAL AIR SUPPLY TO STAT.
ALL MODELS REQUIRE D.A. STATS FOR COOLING APPLICATIONS.
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REPAIR

NOTE: Only parts listed in Figure 16 with part numbers 2. Remove the six screws holding the unit together (Fig.

are replaceable. If parts other than those listed 16).

are required, replacing the sensor-controller as a

matched set is recommended. Sensor or con- 3. Carefully unfasten the catch on either side of the con-

troller can be replaced individually but this nector plate and remove slowly, On C-type controller

requires field calibration. If desired order: take care not to lose the piston and spring behind the
diaphragm. Hold spring and piston down with a small

Sensor (R.A.)— 14003 514- nail file or straightedge.

Sensor (D.A.)- 14003 882-

Controller- 140036 17-002 (B-type) or 4. Remove the filter and rear diaphragm,

14003617-003 (C-type).
5. Replace with new filter No. 14001865-001. Use a
new rear diaphragm No. 14003469-001 for B-type
controller or No. 14003469-002 for C-type con-

CONTROLLER FILTER AND REAR troller.
DIAPHRAM REPLACEMENT 6. Replace connector plate and reinstall screws.
1. Remove main air line from port 1. 7. Reconnect main air line.

ACCESSORY BARB
CONNECTOR PLATE
(14003461-001) MCAP 14003567-001

ACCESSORY \
MINIMUM

BYPASS PORT KIT
(14003755-001) F e
Lo 14001865-00},

OR /\
e

ILTER
-

\~

HOUSING ASSEMBLY SCREW j,,
FACEPLATE (RP98OA-OLD) PLATE ASSEMBLY >

Q.

<&
REAR DIAPHRAGM™ -

14003469-001 "~ 3
B-TYPE

GASKET REAR DIAPHRAGM 3 N
14003469-002 0o
C-TYPE =

DIAPHRAGM

I
RETAINER x17se

&MW SCALE READS

/I\"HOUSING 0-10 FOR RPSBOB AND C
ASSEMBLY 0-4 FOR B OR C-TYPE
FACE PLATE

Fig. 16. Controller Exploded View.
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CONNECTOR PLATE REPLACEMENT
(BROKEN BARB REPAIR)

1. Remove main air line from port 1.

2. Remove the six screws holding the unit together.

3. Carefully unfasten the catch on either side of the con-
nector plate and remove slowly. On C-type controllers
take care not to lose the piston and spring behind the
diaphragm. Hold spring and piston down with a nail

file or small straightedge.

75-7270

5. Reconnect main air line.

Table I. Orifices vs. Velocity Ratings.

4. Replace connector plate and reinstall screws.

ORIFICE REPLACEMENT

" Replace lost or damaged orifices by reordering. Refer
to Table I for orifice part numbers.

Part No. Velocity Rating ft/min (m/s)

(See Fig. 16) Color CP980A1002 CP980A1010 CP9SOC, D, E, & F
None | -e-- 500 (2.5) N/A 500 (2.5)
14003642-002 Green 750 (3.7) 1500 (7.6) 750 (3.7)
14003642-001 Red 1250 (6.3) 2500 (12.6) 1250 (6.3)
14003642-003 White 1500 (7.6) 3500 (17.7) 1500 (7.6)
14003642-004 Blue 2000 (10.1) 4250 (21.5) 2000 (10.1)
14003749-001 Black 2500 (12.6) N/A 2500(12.6)
14003749-002 Gray 3500 (17.7) N/A 3500 (17.7)

N/A Not Applicable.

14003642~

Fig. 17. Orifices by Part Number (see Table I).
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NOTES
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Anchorage, AK (305) 894-3131 W da, MT NORTH DAKOTA {412 9284250 (703) 827-3000
(907) 274-0851 P Bismark, ND
Tampa, FL LOUISIANA (408) 728-7442 1701) 2'22 0372 Wilkes-Barre, PA Norfolk, VA

ARIZONA (813) 870-3733 Baton Rouge, LA ' : {717} 654-2477 (804) 461-0200
Phoenix, AZ West Palm Beach. FL {504) 924-8621 NEBRASKA Fargo, ND
(602) 249-7196 s " Omaha, NE (701} 2354221 RHODE ISLAND Richmond, VA

Tuscan, AZ

(305) 684-0510

New Orleans, LA
(504) 833-7241

{402) 331-3200

Providence, RI

(804) 285-8211 or

1-800-522-3807 (Toll Free)

o i 3 (401} 438-6000

(602) 249-7196 Gﬁiﬁii: o Shreveport, LA NEW HAMPSHIRE OH’&W on Roanake, VA
ARKANSAS . (318} 222-5325 Bedford, N S g ; ' ) g
1} 321- ‘ 298 .99 S0UTH CARGLINA (703} 989-5201
Little Rock, AR (404] 321-2000 (603) 6256502 1218) 733-2244 Columibin, e
(501} 664-0070 HA\Q/AHi o MAINE Canton, OH (803)779-3240
onoluty, Portland, ME NEW JERSEY {216} 454-6960 . .

CALIFORNIA (808) 537-5514 (207) 7753501 Mt. Laurel, NJ o Greenville, sC WASHINGTON
irvine, CA (609) 2,,4:2224 Cincinnati, OH (803) 288-1 821 Seattle, WA
(714) 5576940 IDAHO ° (513) 9484100 (206) 233 2030

- MARYLAND Parsippany, NJ
Los Angeles, CA Boise, ID, Baltimore, MD i?m\ 263 ’2225 Cleveland, OH SOUTH DAKOTA Spokane, WA
(2131 726-6000 (208) 375-1618 1 828, L (216) 361-7011 Sioux Falls, SD (509) 3284250
{3G11828-0800 . -
o Westtieid, NJ (605) 336-0986
Sacramento, CA INOIS (201) 2"3 9200 Columbus, OH
} 485- L N 33+
(916} 485-2221 Chicago North, 1L MASSACHUSETTS (614) 486-5971 TENNESSEE WEST VIRGINIA
San Diego, CA (312) 478-9266 BOf‘?‘LMA NEW MEXICO Dayton, OH Memphis, TN Charleston, WV
(714) 292-5311 ) (617} 969-0250 Albuguerque, NM (513) 2374000 (901) 345-6222 (304) 744-5341
X Chicago South (l.ansing), (505) 345-1656 X
San Francisco, CA 1312) 474-9300 MICHIGAN ' Toledo, OH Nashville, TN Clarksburg, WV
(415) 957-2500 Detroi (419 473-9721 (615) 385-3400 (304) 623-6551
Eigin, IL etroit, Ml NEW YORK

COLORADO (312} 697 7880 (313} 478-1600 Albany, NY Youngstown, OH TEXAS
Denver, CO 56-7 {216} 747-0072
(303} 779-6200 or Peoria, IL Grand Rapids, MI (518) 456-7000 ! Dallzs, TX WISCONSIN
1-800-332-7031 (Toil Free) (308) 692-0610 (616) 247481 | Buffalo, NY {214 688-7600 Appleton, Wi

CONNECTICUT Saginaw, MI {7161 835-2770 El Paso, TX (414) 733.4491
Hartford, CT INDIANA (617) 792-8708 Long istand, NY OQKLAHOMA {915) 533-9562 )

1203 1549-3800 Fort Wayne, iN (212) 392-4300 Oklahoma City, OK Madison, W|
) {219} 482-9654 e {405) 848-2811 Ft Wworth, TX (608) 222-3400
Milford, CT MINNESCTA Plainview, NY {817} 927-2400 .
1203} 8’77"6014 indianapolis, IN Duluth, MN (516)931-1 500 Tulsa, OK Milwaukee, Wi
{317} 243-0831 {218} 727-0401 {318} 437-5934 Houston, TX (414) 784-6260

DELAWARE Rochester, NY {713} 780-6500 or
. fMinneapolis, MN 716} 424-2700 1-800-392-2328 (Toll Free
&':)m?émé' o towa (612) 830-3500 el ¢ OREGON ( )

2} 762-3100 Bettendorf, {A Syracuse, NY Eugene, OR Lubbock, TX WYOMING
59-3441 3151 451-400 3 - 06) 762-0506

DISTRICT OF COLUMBIA {319 359-3 MISSISSIPPI 3 £1-4000 (503} 485-2241 (806) 78 Casper, WY
Washington DC Des Moines, IA Jackson, MS White Plains, NY Portland, OR San Antonio, TX {307) 265-9333 or
1703: 827-3000 (5151 288-3601 (601) 982-2090 (914} 948-7511 (503) 245-0721 (512} 3414691 1-800-443-8446 (Toll Free)

CANATYA . ]

LoLAYM L/ A Honeywelt Limited - Honeywel! Limitee, 74Q Ellesmere Road — Scarbarough, Ont

ONTARIO QUEBEC

ALBERTA NEW BRUNSWICK NEW FOUNDLAND Hamiiton Montreal
Calgary Moncton St John's London Quebec
Edmonton Ottawa

Sudbury SASKATCHEWAN

BRITISH COLUMBIA MANITOSA NOVA SCOTIA Toronto Regina
Vacouver Winnipeg Halifax Windsor Saskatoon

TR TN 4 TN A T

INTERNATIONAL

ARGENTINA BRAZIL GERMANY JAPAN PUERTO RICO SWITZERLAND
BUENOS AIRES SAC PAULO OFFENBACH/Main TOKYO San Juan ZURICH

Rio de Janeiro Dusseldorf Hiroshima Basel

AUSTRALIA Echterdingen Kokura SAUDI ARABIA Bern
WAT EiﬁLOU,V sSw Hamburg ) _ gagl?ya DAMMAM (Dhahran) Geneva
Ada‘[ame DENMARK szmc,vgn l.angenhagen Saka TAIWAN
Brisbane Mannheim . TAIPE]

Canbors COPENHAGEN Musnchen KUWAIT SINGAPORE

Da, win ff:;‘::c.‘a Nuernberg MEXICO UNITED ARAB EMIRATES

Hobart o ! ; SOUTH AFRICA SHARJAH

Melbourne MEXICO CITY, D.F. JOHANNESBURG (Transvall)

Newcast] Monterrey, Nuevo Leon T UNITED KINGDOM

N weastle P cape Town LONDON {BRACKNELL)

Perth DOMINICAN REPUBLIC " NETHERLANDS Dut ban Aberdeen  (Scotland)

Townsville SANTO DOMINGO ATHENS AMSTERDAM Port Elizabeth Belfast {N. Ireland)
Schiphol-Centrurn Pretoria Cardiff (S. Wales)

AUSTRIA NEW ZEALAND Cheadle Hulme, Chesire
VIENNA N . NE LAT SPAIN Dublin (ireland)

Gras FINLAND HONG KONG AUCKLAND MADRID East Kilbride, Glasgow (Scotland)
Innsbiuck ESPOG Christehurch Barcelona Erdington, Birmingham
Klagenfurt Tampere ?“??‘j’[‘ ) Gijon Maidenhead, Berkshire
Linz ITALY Weliington Las Arenas (Bilbac! Sheffield, Yorkshire

MILAR NOBWAY Stockron-on-Tees, Cleveland

BELGIUM Bologna 0sSLO SWEDEN VENEZUELA
BRUSSELS FRANCE Firenze Bergen STOCKHOLM CARACAS
Gent BOIS D'ARCY Padova Stavanger Gotebora Maracaibo
Liege Grivegnee Lyon Rome Matmo Puerto Ordaz
Luxembourg Marseille Torino Sundsvall Valencia

HONEYWELL®Minneapolis, Minnesota 55408%Scarborough, OntarioeSubsidiaries and Affiliates Around the World.sPrinted in U.S.A,



