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Conpany: Fliteway Technologies, Inc. .
Address: 2129 East Birchwood Ave. Cudahy, WI 53110
Ph: 414-483-5600

Customer: Olsson Associates - All Points Coop - Lexington, NE
Project: Q14190 Air Sparge Blowars
ROOTS BLOWER PERFORMANCE SUMMARY : Program Varsion 6.000 Release Date 2/28/2008
Program Mode: SELECTION Run Date: 03/1%/2012
AMBIENT CONDITIONS:
Gas AIR
Relative Humidity 36%
Molacular Weight 20,869
k-Value 1.396
Specific Gravity . 997
Ambient Temperature 68 deg F
Ambient Pressure 13.46 PSIA
Elevation 2390 feet
STANDARD CONDITIONS:
Praessure . 14.7 PSIA
Temperature €8 deg F
‘Relative Humidity 36 %
INPUT CONDITIONS:
Actual Inlet Volume 335 ICFM +/-5 %
Standard Volume 300 SCFM
Mass/Waight Flow 22,47 #/min +/-5 %
System Inlet Pressura 13,46 PSIA
Inlet Pressure Loas 0.3 PSI
Blower Inlet Pressure 13.16 ) PSIA
Blower Discharge Praessure 21.86 PSIA
bDischarge Pressura Losa 0.4 PSI
System Discharge Pressure 8.0 PSIG
Inlet Temperature 68 deg F
SELECTED UNIT DETAIL: .
Model 56 URAI-J
Speaed 1961 RPM 68.8%
Blowar Differential Pressure 8.70 PSI 66.9%
Powar at Blower Shaft 16.85 BHP +/=- 4%
Temperature Rise 125 deg F 55.4%
Discharge Temperature 193 deg F
System Discharge Volume 249 ACFM
Relief Valve Setting NO RELIEF VALVE SPECIFIED
V-Belt: Est. B10 Brg Life: 317768 houra
Coupling: Est. B10 Brg Life: 317768 hours
Est., Free Field Noise B6.4 dBa

Measured as sound pressure level per ISO 2151:2004E with +/-3 dBA tolerance.




56 URAI-J; Variable Speed Performance
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INLET CONDITIONS: AIR

RE = 36,008, MW = 28,869, k = 1.396, Tin = 68 deg F
DESIGN: Speed = 1561 REM
Systen Inlet P = 13.46 BSIA, Inlet P Loss = 0.3 PSI
System Disch P = § BSIG, Disch P Loss = 0.4 B5I
STD: R=36% T=65deg ¥, # =147 BSIA

CUSTOMER: Olsson Assaciates - All Points Coop - Lesington, NE

PROJECT: Q14190 Air Sparge Blowars
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You must press the Print
Screen keyboard button
before the Print Curve Button.

Design Oata



ESTIMATED NOISE LEVEL
TYPICAL BLOWER PACKAGE WITH PREMIUM GRADE SILENCERS

Customer: |9‘§§Eﬂﬁ$5°€ia‘°5 - AEi P_o_ir_tts Coog - V!,?xingtqp. NE

Unit: FoURAl
Blower RPM: Octave Sound Pressure
Band Level (dB)
315 71.4
63.0 71.4
125 784
250 82.4
500 85.4
1000 814
2000 78.4
4000 74.4
8000 71.4
16000 55.4

NOTE : 1) Free field sound pressure level estimate when measured per ISO 2151:2004E
2) Due to environmental influences beyond ROOTS' cantrol, these levels cannot be
guaranteed on jobsite,
3) Premium Grade Silencers are assumed.




Absorption Silencers
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Application
Silencing of intake and discharge of centrifugal compressars in areas requiring standard
silencing.

Design

This silencer employs a pertorated tube surrounded by acoustic absorlpiion material at a
coritrolied density 1o achieve silencing. Exterior shell retains acoustical pack and reflects
noise back into pack to achleve maximum noise raduction. Designed for very low pressure
drop and long service fife. They can be installed either in vertical or horizorital position,

Construction

All welded sheet and plate steel. Absorption material a propriate for operating condi-
tions. Exterior surfaces are prime coated. Flanges are drilled o mateh 125 ib. American
Standard Flanges. Side connections, mounting brackets, or special paint available at extra
cost.
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Sutorbilt /

Date Sheet SB-5-415
July 31, 1989

Supersedes 90912-B

Dated 10-25-69

SUTORBILT(R) WEIGHT LOADED PRESSURE
RELIEF VALVES

THREADED - 1” THRU 4”

The SUTORBILTY weight loaded pressure relief valve
offers inexpensive relief capacity in a sturdy, trouble free
design in 1" through 8 sizes.

Sizes 1" through 4” have sandard male threaded con-
nections. Sizes 6" and 8" have standard 125# ANS|
flange drilings.

Removable weights have been carefully designed to
permit accurate pressure settings in 1/2 PSI increments
in the 1” through 4" size and 1/2 and 1 P3! increments
in 6" and 8" size.

The operation of the relief valve is simple. As the serv-
ice line air pressure reaches the pressure sefting, the
weight loaded cap is forced upwards off the valve seat.
As pressure increases, the cap rises (0 expose the dis-
charge ports. The flow-through capacity of the vaive is
stch that no damage can be caused to the blower or
related systems.

The valve automatically reseats itself as line pressure is
reduced.

FLANGED 125# ANS1 - 6” AND 8”

i
Since the opening and closing of the valve is essen-
tially the sliding of a piston in a cylinder, the valve is
virtually chatter-free. ’

The body and cap of the valve are made of cast iron
with close tolerance machined surfaces in the operat-
ing areas. The weights are cut from uniform steel
plate or uniformly cast to give accurate pressure
adjustment.

Application of light oil to the mating surfaces of the
cap and body periodically is all the maintenance
required on this valve.

The SUTORBILT weight loaded relief valve was engl-
neered to provide long life and dependable protection
for the SUTORBILT blower and associated systems
by its simplicity of design. Weight loaded pressure
relief valves are designed to protect the blower
against damage caused by operation at greater than
design pressure or vacuum, However, they are not
intended as pressure regulators.

For proper operation, the valve must be mounted in
exact upright position.

Use only FULL FLANGE gasket.

For prices, see Price List SB-5-134

COPYRIGHT 1995 Gardner Denver Inc.
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SUTORBILT WEIGHT LOADED PRESSURE RELIEF VALVES

THREADED CONNECTION — 1%, 2/, 3" AND 4"
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pressures under 3 palg.

All prices subject to changs without notice.
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COPYRIGHT 1995 Gardner Denvar Machinery Inc.
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NOTES:

1. CLEARANCE REQUIRED FOR FILTER

ACCESS I8 7.00"

2. CLEAN OR REPLACE FILTER WHEN AP
INCREASES 4" H:0 OVER CLEAN FILTER

3. NOMINAL CAPACITY: 500 CFM AT FLOW
VELOCITY OF APPROX, 5,500 FT/MN
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Built to Suit Your Application

iy

#  Designed for vacuum service application requirements,

#  Optional design features for special production and assembly conditions
are available.

%  Special materials such as stainless steel are available.

#  Interchangeable paper or felt elements, for desired filtration
characteristics in the same housing.

#  Filter restriction gauges are optional for all units.

Durable Congtruction

#  Carbon steel construction with a high-quality blue semi-gloss
enamel finish.
B Removable top plate for easy access to the filter efement.

immediate Avallability
#  Fast delivery for most sizes.

Advanced Design and Testing

#  Our extensive in-house engineering, manufacturing, and testing facilities
ensure optimized process, mechanical, and acoustic parformance for your

~ PRODUCT SELECTION GUIDE

- Serfes of inline air filters has
 been designed especially
for vacuum applications as
an economical alternative
to our ILF Series, Choose from ten
standard pipe sizes ranging from 2 in.
to 14 in.and flow capacities ranging
from 120 to 5900 CFM. Two choices
of filter element media — pleated
paper or pleated felt — are available
to suit your specific application.

Universal’s Filter Restriction
Gauge provides a convenient, !
accurate means of monitoring
filter pressure drop as the
filter element becomes
increasingly foaded with dirt. Inline
air filters are standard with threaded
connections for directly mounting the
gauge. See product buHetin 81-1234
for a complete description.

- | UNIVERSAL SILENCER

* £
o ANSIRAB
Tye®

DR
DY Codficrica, lar
150 5001 REGISTERED FIRM

™

A FLEETGUARD/NELSON COMPANY

Noise Control and Air Filtration




SPECIFICATIONS

@
LY Series

clearanceto |

optlonat filter
remove element

restriction gauge
removable top plate \
N

fitter element

.—.-_q 3

DIMENSIONS, WEIGHTS, AND REPLACEMENT ELEMENTS

P Weight " Rated Flemant Fart No,

Madel {rionm,) D L. [ ¥ i S {est.) Cap, {CF M} Paper Fall
JLFV-2 2 14 9.38 35 6.44 7 10 18 120 81-1063 81-1205
ILFV-2t/, 21/5 14 9.38 3.5 6.44 7 10 19 180 81-1063 81-1205
ILFV-3 3 14 9,38 3.5 6.44 7 10 20 275 81-1063 81-1205
ILFV-4 4 14 9.38 3.5 644 7 10 21 500 81-1063 81-1205
ILFV-5 5 18 12.00 3.5 7.75 10 12 50 750 81-0475 81-1207
ILFV-6 6 18 20.56 3.5 12.00 10 12 65 1100 (2) 81-0475 {2) 81-1207
ILFV-8 8 24 13.19 3.5 8.35 11 15 90 2200 81-1163 81-1209
ILFV-10 10 24 22,69 3.5 13.00 11 15 125 3000 (2} 81-1163 (2) B1-1209
ILFV-12 12 30 17.19 35 10.35 15 18 160 4300 81-1164 81-121¢
ILFV-14 14 30 30.69 3.5 17.00 15 18 205 5900 {2) 81-1164 (2) 81-1210

#  All models have a /s In. FNPT tap for installation of a gauge or manometer to monltor prassure drop,

#  Tha Cdimension is clearance required to remove elements,

#  Non-ASME code construction is sultabla for 15 Hg vacuum. Not applicabla for pressure applications.
& Rated capacity is based upon flow valocity of approximatety 5560 ft/min. If pressure drop alfowance permits, capacity may be increasad by as much as 50%,

Flange connections are drifled per ANS! standard for each size.

ER-N-

Waight does not include filter elements,

Sizes 2" through 4" are standard with male pipe threaded Inlet and outlet fitting [MNPT),
Sizes 5" through 14” are standard with plate flanges drilled to ANSI standards (dashed tnas on sketch},

FILTER ELEMENTS

Two types of filter elements are available for Universal Silencer's vacuum service infine air filters. The pleated paper elements provide
the highest efficiency and are considered standard, Pleated felt elements are avallable for less demanding service, with respect to effi-
ciency. Both types of elements are completely interchangeable and will fit the ILFY filter housings.

SERVICE INTERVALS: Paper and felt efements are typically cleaned or replaced when the alr flow resistance has increased 4 inches of
water over the initfal clean resistance, The maximum restriction recommended across the lter efements is 20 inches of water, but this

Fleated Paper Element

SPECIFICATIONS:

#  High-quality industrial-grade filter paper—pleated and oven-
cured during production.

#  Oven-cured plastisol end caps with molded seafing beads (larger
elements for pipe sizes (P} 8 in. through 14 in. have metal end
caps with closed-cell rubber gaskets),

#  Media efficiency: 29.5% on 2 microns; 97% on 1 micron.

#  Maximum operating temperature: 200° F for units with 2 in.
through 14 In. pipe sizes.

SERVICE INSTRUCTIONS:

Because of the low cost of the paper element, it is generally

treated as a consumabile and replaced when dirty. However,

depending upon customer preference, the paper element may
be cleaned with compressed air and reused.

Compressed Afr Cleaning:

Carefully divect compressed air (100 PSE maximum) through the

dry element, opposite the normal direction of flow. After clean-

ing, inspect carefully for hotes or cracks. If the element is dam-
aged, replace it.

Vacuum Service Inline Air Filters

value may be greater than the equipment can tolerate for best efficienc

Plaated Felt Element

SPECIFICATIONS:

% Durable polyester felt media — pleated,

#  Oven-cured plastisol end caps with molded sealing beads {[arger
elements for pipe sizes (P) 8 in. through 14 in. have metal end
caps with closed-cell rubber gaskets).

#  Media efficiency: 99% on 10 microns,

B Maximurm operating temperature: 200° F for units with 2 in.
through 8 In. pipe sizes,
250° F for units with 10 in. through 14 in, pipe sizes using ele-
ments with metal end caps.

SERVICE INSTRUCTIONS:

Pleated felt elements may be cteaned with compressed air or

water and reused,

Water Cleaning:

Rap the element gently to distodge accumulated dirt, and soak

it thoroughly approximately 15 minutes in warm water and mild

detergent. Rinse tharoughly under low-pressure water, Air dry--

do not dry with compressed air. After cleaning, Inspect carefully
for holes or cracks, i the element is damaged, replace it.

Copyight 1999 Universal Sliencer. All rights resesved. Spediiications sublject 1o change, 201/11-95.

¥ 608.873.4272 v 608.873.4298 fax » US@universal-silencer.com % www.universal-silencer.com
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Minihelic” Il Difierential Pressure Gages

Combining High Accuracy, Gompactness, Dependability, and Low Cost

ﬁ'

[
3 f& ;’?

Patent No. 4,347,744

The Series 2-5000 Minfhelic® Il tow differential pressure
gage provides excellent readability in a compact size.

f2-20132
.81)

19/64
i

LOW
PRESSURE
CONNEGTION
a9/64 Pj?{

HIGH
PRESSURE
CONNECTION

2-5/16 [58.74]
MOUNTING HOLES

1732
{38.89]
2-3A6 J— *1-3/64 £26_59 FOR OPTIONAL
(55.56] 1/6 MALE CONNEGTIONS

Dimensions, Series 2-5000 Minihefic® Il Gage.

Gombining clean design, small size and low cost with enough aceu-
racy for all but the most demanding applications our Minihelic® II gage
offers the Jatest in design features for a dial type differential pressure
gage. It is our most compact gage but is easy to read and can safely op-
erate at total pressures up to 30 psig. The Minihelic® II is designed for
panel mounting in a single 2%" diameter hole. Standard pressure con-
nections are barbed fittings for %" L.D. tubing; optional %" male NPT
connections are also available. Over-pressure protection is built into the
Minihelic II® gage by means of a blow-out membrane molded in con-
Jjunetion with the diaphragm. Aceidental over-ranging up to the rated
total pressure will not damage the gage. With removable lens and rear
housing, the gage may be easily serviced at minimum cost.

With the housing molded from mineral and glass filled nylon and the
lens molded from polyearbonate, the gage will withstand rough use
and exposure ag well as high total pressure. The 5% accuracy and low
cost of the Minihelic® IT gage malte it well-suited for a wide variety of
OEM and user applications. OEM applications include eabinet air
purging, medical respiratory therapy equipment, air samplers, lami-
nar flow hoods, and electronic air cooling systems. As an air filter
gage, the Minihelic® II finds many end use applieations on large sia-
tionary engines, compressors, ventilators, and air handling units. The

PRESSURE CONNECTIONS

Minihelic® IT gage is suitable for many of the same applications as the
Magnehelic® gage where the greater accuracy, sensitivity, and higher
and lower differential pressure ranges of the Magnehelic® gage are not
required.

SPECIFICATIONS

Service: Air and compatible gases.

Woetted Materials: Consult factory.

Housing: Glass filled nylon; polycarbonate fens.

Accuracy: +5% of full scaie at 70°F (21.1°C).

Pressure Limits: 30 psig (2.067 bar) continuous to either prassure
connection.

Temperature Limits: 20 to 120°F {-6.67 o 48.9°C).

Size: 2-1/16" (52.39 mm) diameter dial face.

Mounting Orientation: Diaphragm in vertical position. Consult factory for
other position orientations,

Process Connections: Barbed, for 3/16"LD. tubing (standard); 1/8" mala
NPT (optional}.

Weight: 6 0z (170.%g).

CAUTION: FOR USE ONLY WITH AIR OR COMPATIBLE GASES.

A The standard Minihelic® It gage is supplied
with two barbed pressure taps molded
into the rear housing of the gage. These
connections allow easy, fast connaction to
the gage using %" .D. rubber or plastic
tubing.

B For applications in systerns having higher
total operating pressures, optionat male 4°
NPT pressure connections can be supplied,

MNote the oblong over-pressure vent hole
on the back of the gage at the right of the
connections. This vent is sealed by a
membrane moldad in conjunction with the
diaphragm and will blow out at approxi-
mately 75 psi.

50 Dwyer instruments, ing./P.0. Box 373/Michigan Gity, IN 46361/Phone 219 879-8000/Fax 219 §72-9057 « UK. Phone {+44) (0)1494-461707 » Ausirasia Phene 61 2 4272-2055




Simplicity of Design Ensures Refiatile Operation

Housing is molded from strang mineral and -~
glass filled nyion.

Painter stops of molded rubber prevent ~—-.
pointer over-travel without damage.

Full view lens is removable and molded of
tough polycarbonate.

Aluminum scale lithe-printed black on white,
enhances readability.

Red tipped aluminum pointer, rigidly
mounted to helix is easy to ses.

Wishbone assembiy provides mounting for
helix, helix bearings, and pcinter shaft.
Jewel hearings provide virtually friction-free

helix motion.

Helix is free to rotate in jewsl| bearings. it
aligns with magnetic field of magnet to trans-
mit pressure indications to pointer.

Zero adjustment screw, located behind the
removable lens, giminates tampering.

PANEL MOUNTING

Patent No. 4,347,744

Range spring calibration clamp fixes five
length of spring for proper gage calibration
and is factory set and sealed.

Silicone rubber diaphragm allows accurate
response to a broad range of temperalures
and at extremely low pressure. Incorporates
blow out area for overpressure protection.

~ Diaphragm support plates of fightwsight

aluminum on each side of the diaphragm min-
imize position or attitude sensitivity and help
define pressure area.

Fiat leaf range spring reacts to pressure on
the diaphragm. Live length is adjustabie for
calibration. Small amplitude of motion mini-
mizes Inaccuracies and assures long life.

Low pressure tap connects to rear chamber.

Coil spring link provides a resilient connec-
tion between the diaphragm and the range
spring.

Ceramic magnet mounted on a melded
bracket at the end of the range spring rotates
the helix without direct mechanical linkage.

High pressure tap connects with the front
chamber through passageway in the plastic
case and a sealng ring molded into the edge
of the diaphragm.

STOCKED MODELS

Range, Range,
Modal inches of Model Range, Model M of
Number Water Number P35l Number Water
2-5008-0 0-0.5 2-5205 0-5 2-5000-25MM 0-25
2-5001 0-1.0 2-5210 0-10 2-5000-50MM 0-50
2-5002 D-Z.g 2-5%15 0-%3 2-5000-100MM 0-100
2-5003 0-3. *2-5230 0
2SIS | 050 e
2-5010 0-10
> 2-5020 0-24 2-5000-125Pa 0-125
2-5040 0-40 2-5000-250Pa 0-250
2-5060 0-69 2-5000-500Pa 0-500
25100 0-100 Model Rangs,
. ] Number kPa
A-434 Portadle KIt . ... . 2:5000-3 kPa 03
A-497 Surface Mtg, Brkt. . . *THIS RANGE EMPLOYS SPIRALLY WOUND BERYLLIUM
A-B08 Alr fFilter Kit ... ... ) COPPER BOURDON TUBE POINTER DRIVE MECHANISM.
NOTE: GONSULF FACTORY REGARDING AVAILASILITY OF
ADDITIONAL RANGES.
Mounting hardware is SUppﬁEd with the Minihelic® I} For optional %* male NPT connections, add suffix -NPT to model numbers listad above,

gage for panel mounting thraugh a single hole, 2- Exampte: 2-5001-NPT. No extra charge.

5/8" (67 mm) in diameter. Panel thickness up 1o 1/2”
{13 mm} can be accommodated with the hardware
supplied. If necessary, surface mounting of the gage
can be accomplished by means of two 4-40 screws
into the tapped mounting bracket stud holes in the
rear of the gage. Surface mounting requires clear-
ance holes in the panel for the two pressure taps.

Duwyer Instruments, Inc./P.0. Bex 373/Michigan Gity, IN 46361/Phone 218 879-B000/Fax 219 872-9057 » UK. Phone (+44) (0}1494-481707 » Australia Phona 61 2 4272-2055 11



PD BOX 373+ MICHIGAN CETY N 46361 .5, A

Series 2-5000 Minihelic 1®
Differential Pressure Gage

Bulietin A-36

Specifications: Installation & Operating Instructions

Series 2-5000 Minihefic 1l Differential
Pressure Gages have clean design, small
size, low cost and sufficient accuracy for all
but the most demanding applications, With
housing molded from mineral- and giass-filed
nylon and a lens molded from polycarbonate,
this gage will withstand rough use and expo-
sure, as well as high total pressure up to 30
psig [2.067 bar]. Over-pressure is accommo-
dated by a blow-out membrane molded in
conjunction with the diaphragm.

INSTALLATION

1. Select a location free from excessive vibra-
tion and where ambient temperature will be
between 20° to 120°F {-6.7°C to 49°C).
Sensing lines may be any length necessary
without affecting accuracy. However, long
runs of tubing will dampen readings slightly
and cause a minor increase in response time.
If pulsing pressure or vibration cause exces-
sive pointer oscillation, please contact factory
for ways to provide additional damping.

2. This gage is calibrated and zeroed in the
vertical position at the factory. If the gage is
used in any other position, it must be re-
zeroed each time the position is changed.
Gages with ranges under 5 inches w.c.(1.24
kPa), or the equivalent, should be used only in
the vertical position unless special calibration
was specified when ordering.

DWYER INSTRU_MENTS

2.33[59.18)
MOUNTING ROLES ™

NG|

| 511345 | f=—— 2-3/16 [55.56]
117432 (38.89] =

o
f I I
0P|RESSURE
2-29/32 _33}3]/ 21932
{73.62) ‘Hu_" - “T[ss.sa)

1-312*
(2178}

1o

.
HI PRESSURE
*+1-3/54 [26,59] for optional 1/8” NPT connections

Dimensions, Series 2-5000 Minihetic It* Gage.

PHYSICAL DATA

Dimensions: 2-29/32” (73.82 mm) x
2-7/16" (61.93 mm).

Weight: 6 oz. {170 gr].

Rated Total Pressure 50 psig (3.445 bar)
surge; 30 psig (2.067 bar) continuous to
either pressure cannection,

Ambient Temperature Range: 20°F to
120°F (- 6.7°C to 49°C).

Accuracy: + 5% of full scale at 70°F
(21.1°C).

Connections: standard, barbed for 3/16”
1.D. tubing; optional,1/8” NPT(M).
|I-iousmg glass-filled nylon, polycarbonate
ens

Finish: black

Standard Accessories: (2) 4-40 x

1-5/8” mounting studs, {2} 4-40 hex nuts,
(1) .050" hex allen wrench, (1) panel
mounting bracket.

CAUTION:
Use only with air or compatible non-
corrosive gases.

;Phone 21 9/819 8000 www dwyer-mst com
_Fax:.219/872-9057.- s ‘
‘e-mail: mfo@dwyer-lnst com S
:th-By Fax: 888/891-4953




PANEL MOUNTED INSTALLATION

3. To surface-mount the gage, drill two
5/32” holes on a horizortal line, 2-
1/3” apart for mounting screws, Next,
drill two 7/16* holes 1-1/32" apart on
a vertical iine for pressure connec-
tions. Install mounting studs in back
of the gage, insert through holes in the
panel, and secure with hex nuts pro-
vided. Be careful not to block the stot-
ted hole near the right-hand mounting
hole, This provides a path for pressure
relief in the event of over-pressuriza-
tion.

4. To panel-mount gage, cut a 2-5/8”
diameter hole. Install the mounting
studs in the back of gage, position
gage in the panel, and place bracket
over the studs. Thread hex nuts over
studs and tighten,

5. After installation, the gage may
need to be zeroed before placing in
operation.  If re-zeroing is required,
firrnly hold the case of gage with one
hand and unscrew the front cover with
the patm of the other hand in a coun-
terclockwise direction. If difficult to
loosen, piace a small sheet of rubber
between the cover and the palm of the
hand. Zero-adjust screw is located
behind the scale at the pair marked

©Copyr|ght 2001 Dwaf Instruments, Inc

Printed in U S.A 4/01
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Bulletin A-36

“zero." Use the hex allen wrench
supplied and adjust until painter is
on zero, This must be done with
both pressure connections vented
ta atmasphere and the gage orient-
ed in the final mounting position.
Replace cover.

6. To measure positive pressure,
connect tubing to port marked "HI"
and vent "LO" paort to atmosphere.
For negative pressure {vacuum),
connect to port marked "LO" and
vent "HI" port to atmosphere, For
differential pressure, connect higher
pressure to port marked "HI" and
lower to "LO" port. If gage is sup-
plied with 1/8” NPT connections, be
careful not to over-tighten fittings to
avoid damage to the gage.

CALIBRATION CHECK

Select a second gage or manometer
of known accuracy and in an appro-
priate range. Use short tengths of
rubber or vinyl tubing to connect the
high-pressure side of the Minihelic
gage and the test gage to two legs
of a tee. Very slowly, apply pressure
through the third leg. Allow enough
time for pressure to eqgualize
throughout the system and for fluid
to drain. if a manometer is being
used. Compare readings. If the
gage being tested exceeds rated
accuracy, it should be returned to
the factory for recatibration.

MAINTENANCE

No lubrication or periodic servicing
is required. Keep case exterior and
cover clean. Occasionally, discon-
nect pressure lines to vent both
sides of the gage to atmosphere
and re-zero per paragraph 5.

~ FR# 14-440434-00 Rev. 1
Phone 21 9/879 8000 www dwyer-mst com
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CB'LIL HUMMER“’"

Compaei Sileneer

INLET OR DISCHARGE SILENCER
FOR POSITIVE DISPLACEMENT BLOWERS

Benefils ...
Approximately 1/3 the size of conventional blower silencers.

Reduces overall package noise without further acoustic
freatment.

Reduces cost, overall package size, weight, storage
space, freight cost, and damage.

VERSATH.E—Suitable for inlet or discharge
application, forward or reverse flow, alf without
compromising acoustic or pressure drop
performance.

Besign Advantages ...
For conditions up to 15 PSIG.

Internal pack material suitable for
temperatures up to
325 degrees F.

Standard connections, plain
nominal pipe ends.

Flanged or threaded connections
available.

Availability ...
Sizes 2" through 12" stock.

Larger sizes, special connections, and mounting
hardware available for fast delivery.

UNIVERSAL SILENCER

A FLEETGUARD/NELSON COMPANY

Noise Control and Air Filtration




SPECIFICATIONS

CB'LIL HUMMER’
Compact Blower Sil

PRESSURE DROP

40 7 |

. L A
o 70 degrees F ]
5 30 Q, 5 "-’K//
5 T g s e
§ 20 % s 200 degreesj’%ﬂ/
L -~ 2
< 10 ?i ; /%ﬁ&:;. 380 t{egrces.F

A L S N S P
63 125 250 500 1K i K 8K 500 1000 1500 2000 2500 3000 3500 4000 4500 5C00 5500
Cetave Bancd Certter Frequency, Hz Velocity, fpm
MODELS, DIMENSIONS & WEIGHTS

MODEL P tnom.) O L H ¥ K WL CFM CAP
CB-2 2 8.00 11.00 8.00 4.00 1.00 15 120
CB-2.5 2.5 8.00 12.50 9.50 475 100 25 187
CB-3 3 12,00 13.50 10.50 5.25 9.00 35 270
CB-4 4 12.00 18.60 15.00 7.50 9,00 45 480
CB-5 5 16.00 20.00 17.00 8.50 11.00 70 750
CB-6 6 16.00 26.00 23,00 11.50 11.00 85 1080
(B8 8 24.00 31.00 21.50 13.75 15.50 170 1920
CB-10 10 30.00 38.00 35.50 11.75 18.50 275 3000
CB-12 12 34.60 43.00 39.50 19,75 20.50 355 4320

N

NOTES:
1. Finish: Shop coat primer (88-0102),

.| UNIVERSAL SILENCER

i A FLEETGUARD/NELSON COMPANY

P. O. Box 411, Stoughton, Wisconsin 53589
4 608-873-4272 Fax 608-873-4298

Copyright 1998 Universal Silencer. All rights reserved. Lil Hummer is a rademark Visit us on the World Wide Web: http://vww universal-silencer.com
of Uiniversal Silencer, Specifications subject to change, Apr! 1998. U5D-255A-4/98 Internet E-mail; US@universal-silencercom




soe In-Line Flow Sensors

Use with the Dwyer” Differential Pressre Gages or Transtitters

Valves — Standard, brass with TFE
seat and Buna-N O-ring

1-15/16 [48.21}
Nameplate «. Stain-
less steel permanently
§— attached with split ring.
Includes complete size
and model infermation.

£ )
: 1-11/16 [42,86] APPROX
Head — Machinéd stainless steet. I

TANPT ~ 147716 [36.53]
1

5116 [7.94}

=~ Packing gland — Parker CPl brass
compression fitting.

Sensor tube — 304 S5,

1416 [1.59] Ci.E.t\R.l\NCE—l

Sensing ports — Multiple upstream
and downstreant ports sized and posi-
tioned to provide effective accurate
pressure averaging, even at lower
velocities.

In-Line Flow Sensors are averaging Pitot tubes that provide accu-
rate and convenient flow rate sensing for schedule 40 pipe, When pur-

chased with a Dwyer® Capsuhelic® differential pressure gage of model with suffix which matches pipe size

DS-300-1"

appropriate range, the result is a flow indicating system delivered off DS-300-14"
the shelf at an economical price. DS-200-1%"
Pitot tubes have been used in flow measurement for years. Conven- DS-300-2"
tional pitot tubes sense velocity pressure at only one point in the flow- DS-300-2%"
ing stream. Therefore, a series of measurements must be talken across DS-300-3"
the stream to obtain a meaningful average flow rate. The Dwyer® flow DS-300-4"
sensor eliminates the need for “traversing” the flowing stream because DS-300-6"
of its multiple gensing points and built-in averaging capability. gg'ggg'i’ou
The Series DS-300 flow sensors are designed to be inserted in the DS-400-6"
pipeline through a compression fitting. They ave furnished with in- D3-400-8”
strument shut-off valves on both pressure eonnections. Valves are fit- D5-400-10"
ted with %" female NPT connections, Accessories include adapters DS-400-12"
with 4" SATE 45° flared ends compatible with hoses supplied with the gg:zggjg"

Model A-471 Portable Capsuhelie® gage kit. Standard valves are rated DS5-400-18"
at 200 psig (18.7 bar} and 200°T (93.3°C}. Where valves are not re- DS-400-20"
quired, they can be omitted at reduced cost. Series DS-300 flow sen- DS-400-24"
sors are available for pipe sizes from 1" to 10"

DS-400 Averaging Flow Sensors are quality constructed from extra Options and Accessories

strong %" dia, stainless steel to resist inereased forces encountered at Jiigh- A-160 Thredolet, %" NPT, forged steel, 3000 psi
er flow rates with both ar and water, This extra strength also allows them A-161 Brass Bushing, %" x %"

to be made in longer insertion lengths up to 24 inches (61 cm). All models {DS-300) To order, add suffix -LVdeduct
include convenient and quicleacting quarter-turn bhall valves to isolate the Items subject to Schedule B discounts

sensor for zeroing, Process connections to the valve agsembly are 14" female
NPT, A pair of 18" NPT X 4" SAT 45° flared adapters are included, com-
patible with hoses used in the Model A-471 Portable Capsuhelic® Gage Kit.
Supplied sofid brass mounting adapter has a %" dia. compression fitting to
lock in required insertion length and 4 34" male NPT thread for mounting
in a Threaded Branch Connection.

170 VISIT OUR WEBSITES:  www.dwyer-instcom  + www.dwyer-inst.co.uk  » www.dwyer-inst.com.au



Large */a Inch Diameter for Extra Strength in Lengths
10 24 Inches

- How To Order

Merely determine the pipe size into which the flow sensor will be
mounted and designate the size as a suffix to Model DS-300. For ex-
ample, a flow sensor to be mounted in a 2" pipe would be a Model No.
DS-300-2".

For non-eritical water and air flow monitoring applications, the chart
below can be utilized for ordering a stock Capsuhelic® differential pres-
sure gage for use with the DS-300 flow sensor. Simply locate the max-
imum flow rate for the media being measwred under the appropriate
pipe size and read the Capsuhelic® gage range in inches of watey col-
umn to the left. The DS-800 sensor is supplied with installation and op-
erating instructions, Bulletin F-60. 1t also ineludes complete flow
conversion information for the three media conditions shown in the
chart below. This information enables the user to create a complete dif-
ferential pressure to flow rate eonversion table for the sensor and dif-
ferential pressure gage employed. Both the Dwyer® Capsuhelic® gage
and flow sensor feature excellent repeatability so, once the desired
flow rate is determined, deviation from that flow in quantitative mea-
sure can be easily determined. You may wish to order the adjustable
signal flag option for the Capsuhelic® gage to provide an easily identi-
fied reference point for the proper flow.

314 [19.05]
OIA.

Capsuhelic® gages with special ranges and/or direet reading scales in
appropriate flow units ave available on special order for more critical
applications. Customer supplied data for the full scale flow (guantity
and units) is required along with the differential pressure reading at
that fuli flow figure. Prior to ordering a special Capsuhelic® differen-
tial pressure gage for flow read-out, we recommend you request Bul-
letin F-60 to obtain complete data on converting flow rates of various
media to the sensor differential pressure output. With this hulletin
and after making a few simple calculations, the exact range gage re-
quired can easily be determined.

}
1416 [1.80 ey

GAPUPTO 12° PIPE
118 [3.175]
GAP 14° PIPE AND UP

DS-400

GAGE FULL RANGE FLOWS BY PIPE SIZE (APPROXIMATE)
RANGE MEDIA @ T0°F
(. W) : 1 s " - P 3 & & m 0
Water (GPM} 48 8.3 15 205 30 48 86 205 350 560
2 Air @ 14.7 PSIA (SCFM) 19.0 33.0 420 65.0 113 183 330 760 1340 2130
Air @ 100 PSIG (SCFM) 500 90.5 120.0 2100 325 510 920 2050 3500 6000
Water (GPM) 7.7 4.0 180 340 47 78 138 320 560 890
5 Air @ 14.7 PSIA (SCFM) 300 510 66.0 1180 178 289 510 1200 2150 3400
Air @ 100 PSIG (SCFM) B30 142.0 190.0 3400 610 820 1600 3300 5700 10000
Water (GPM) 1.0 19.0 255 455 67 110 195 450 800 1260
10 Hir @ 14.7 PSIA (SCFM) 41.0 720 93.0 163.0 250 16 725 1690 3040 4860
Air @ 100 PSIG (SCFv) 1200 205.0 275.0 470.0 740 100 2000 4600 8100 500K
Water (GPM) 18.0 32,0 405 - 720 | 108 173 310 720 1250 2000
25 Al @ 14.7 PSIA (SCFM) 63.0 112.0 155.0 255.0 390 640 1130 2630 4860 7700
Air @ 100 PSIG (SCAM) 1850 | 3250 £30.0 760.0 1200 1800 3300 7200 13000 22000
Water (GPM) 25.0 44.0 515 100.0 152 247 435 1000 1800
50 Air @ 14.7 PSIA (SCFM) 80.0 161.0 205.0 360.0 560 900 1600 3700 6400
Air @ 100 PSIG (SCFM) 260.0 460.0 620.0 1050.¢ 1700 2600 4600 10000 18500
Water (GPM) 365 62,0 820 142.0 220 50 G20 1500
100 Air @ 14.7 PSIA (SCFM) 135.0 230.0 306.0 5050 800 1290 2290 5000
Air @ 100 PSIG {SCFM) 3700 660.0 870.0 1500.0 2300 3600 6500 15000

For portable operatien, the A471
Capsuhelic® Portable Gage Kit is
available complete with tongh

Model A-471 Portahle Kit

The Dwyer® Series 4000 Capsuhelic* differential pressure gage is idealty

suited for use as a reacd-out device with the DS-300 Flow Sensors. The gage
may be used on system pressures of up to 500 psig even when the flow sen-
sor differential pressure to be read is less than 0.5" w.c, With accuracy of £3%
of full seale, the Capsuhelic® gage can be used in ambient temperatures from
32 ta 200°F (0 to 93.8°C). Zero and range adjustments ave made from outside
the gage. The standard gage with a die cast aluminum housing ean be used
with the flow sensor for air or oi! applications. For water flow measurements,
the optional forged brass housing should be specified. The Capsuhelic® gage
may be pane} or swrface mounted and permanently plumbed to the fiow
gensor if desired. The optional A-610 pipe mounting bracket allows the gage
te be easily attached to any 1'4" - 2" horizental or vertical pipe.

CALL TOORDER:  U.S. Phone 219 879-8000 -

LK. Phone {+44) (0)1494-461707 -

polypropylene carrying case,
mounting bracket, S-way manifold
valve, two 10 high pressure hoses,
and all necessavy fittings. See
pages 8 and 9 for compiete
information on the

Capsuhelic® gage,

CAPSUHELIC* GAGE SHOWN
INSTALLED IN A-471 PORTABLE KIT

Asia Pacific Phone 61 2 4272-2055




Series DS-300 Flow Sensors are averaging pitot fubes
that provide accurate, corwvenient flow rate sensing, When
purchased with a Dwyer Capsuhelic® for fiquid flow or
Magnehelic® for air flow, differentlal pressure gage of
appropriate range, the result is a flow-indicating system
defivered off the shelf at an economical price. Series DS-300
Flow Sensors are designed to be inserted in the pipekne
through a compression fitting and are furnished with
instrument shut-off valves on both pressure connections.
Valves are fitted with 1/8" female NPT connections.
Accessories include adapters with 1/4” SAE 45° flared ends
compatible with hoses supplied with the Model A-471
Portable Capsuhelic® kit. Standard valves are rated at 200°F
{(93.3°C). Where valves are not required, they can be
omitted at reduced cost. Series DS-300 Flow Sensors are
available for pipe sizes from 17to 10",

INSPECTION
Inspect sensor upon receipt of shipment to be certain it is
as ordered and not damaged. If damaged, contact carrier,

INSTALLATICN

General - The sensing ports of the flow sensor must be
correctly positioned for measurement accuracy. The
instrument connections on the sensor indicate correct
positioning. The side connection is for total or high pressure
and should be pointed upstream. The top connection is for
static or low pressure.

Builetin F-50

f

1-5/8 (41.27) TYP

1-3/4 (44.45)

1-11/46 (42.86)

1/4 MALE NPT

——5/16 (7.94)

Location - The sensor should be installed in the flowing line
with as much straight run of pipe upstream as possible. A
rule of thumb is to allow 10 - 15 pipe diameters upstream

“and 5 downstream. The table below lists recommended up

and down piping.

PRESSURE AND TEMPERATURE
Maximum: 200 psig (13.78 bar) at 200°F (93.3°C).

Upstream and Bownstream Dimenslons in
Terms of Internal Diameler of Pipe*

Minimum Diameter of Steaight Pipe
Upstream Condition Upstream Downst
In-Plane | Out of Plane wasiream
One Elbow or Tea 7 g 5
Two 90° Bends in
Same Plane § 12 9
Two 90° Bends in
Different Piana 18 2 S
Reducers or Expanders 8 8 5
All Valves** 24 o4 5

* Values shown are recommended spacing, in {erms of Intarnal diamater for nermal Industrial
mzlering requirements. For iaboratory or high accuracy work, adkd 26% 1o values.

“* Ingludes gate, globe, plug and other throttiing valves that are only partially opened. if valve is to
be fully open, use values for plpe size change, CONTROL VALVES SHOULD BE LOCATED
AFTER THE FLOW SENSOR.




POSITION

Be certain there is sufficient clearance between the
mounting position and other pipes, walls, structures, etc, so
that the sensor can be inserted through the mounting unit
once the mounting unit has been installed onto the pipe.

Flow sensors should be positioned to keep air out of the
instrument connecting lines on liquid flows and condensate
ouit of the lines on gas flows. The easiest way to assure this
is to install the sensor into the pipe so that air will bleed into,
or condensate will drain back to, the pips.

For Air or Gas Flow
LPPER PIFE

QUADHANT> Condensate drains
back to pipe

Install in upper
quadrant of pipe

For Liquid or Steam Flow

Install in lower
quadrant of pipe Air bleeds

back to pipe
<Lowm PIPE>\

QUADRANT

INSTALLATION

1. When using an A-160 thred-c-let, weld it to the pipe wall,
if replacing a DS-200 unit, an A-161 bushing {1/4"x 3/8") wiil
be needed.

2. Drlll through center of the thred-o-let into the pipe with a
drilt that is slightly larger than the flow sensor diameter,

3. Install the packing gland using proper pipe sealant. If the
packing gland is disassembled, note that the tapered end of
the ferrule goas into the fitting body.

4. Insert sensor until it bottoms against opposite wall of the
pipe, then withdraw 1/16" to allow for thermal expansion.

5. Tighten packing gland nut finger tight. Then tighten

nut with a wrench an additional 1-1/4 turns. Be sure to hold
the sensor body with a second wrench to prevent the
sensor from turning,

INSTRUMENT CONNECTION

Connect the slide pressure tap to the high pressure port of
the Magnehelic® (air only} or Capsubelic® gage or
transmitting instrument and the top connection o the low
pressure port,

See the connection schematics below,

Bleed air from instrument piping on liquid flows. Drain any
condensate from the instrument piping on air and gas flows,

Open vaives to instrument to place flow meter into servige.
For permanent installations, a 3-valve manifold is
recommended to allow the gage to be zero checked
without interrupting the flow. The Dwyer A-471 Portable
Test Kit includes such a device,

Water Flow

1716 (1.59)
CLEARANCﬂ

LP BLEED =
1-7/16 (36.53)

[ ]

Air or Gas Flow

g

p
&

PIPE 17116 (36.53)
n

| - SENSOR

1116 (159) |
CLEARANCE




——[»1-15/16 {49.21)

}

1-5/8 (41.27) TYP

1-3/4 (44.45)

3
I

1-11/186 {42.86)

1/4 MALE NPT

~—5/16 (7.94)

Flow Calculations and Charts

The following information contains tables and equations for
determining the differential pressure developed by the DS-
300 Flow Sensor for various flow rates of water, steam, air
or other gases in different pipe sizes.

This information can be used to prepare conversion charts
to translate the differential pressure readings being sensed
into the equivalent flow rate. When direct readout of flow is
required, use this information to caiculate the full flow
differential pressure in order to specify the exact range of
Dwyer Magnehelic® or Capsuhelic® gage required. Special
ranges and calculations are available for these gages at
minimal extra cost. See hulletins A-30 and F-41 for
additional Information on Magnehelic® and Capsuhelic®
gages and DS-300 flow sensors,

For additional useful information on making flow
calculations, the following service is recommended: Crane
Valve Co. Technical Paper No. 410 "Flow of Fluids Through
Valves, Fittings and Pipe.” It is available from Crane Valve
Company, www.cranavalve.com.

Using the appropriate differential pressure equation from Page 4 of this bulletin,calculate the differential pressure generated by
the sensor under normal operating conditions of the system. Check the chart below 1o determine if this value is within the
recommended operating range for the sensor. Note that the data in this chart is limited to standard conditions of air at 60°F
{15.6°C) and 14.7 psia static line pressure or water at 70°F (21.1°C). To determine recommended operating ranges of other

gases, liquids an/or operating conditions, consult factory.

Note: the column on the right side of the chart which defines velocity ranges to avoid. Continuous operation within these
ranges can result in darnage to the flow sensor caused by excess vibration.

Pine Size Flow Operating Ranges Operaling Ranges Velocity Ranges
(Schgdul e 40) Coefficient | Air @ 60°F & 14.7 psia Water @ 70°F Not Recommended
“K” (D/P in. W.C.) (D/P in. W.C.) {(Feet per Second)
1 0.52 1.10 to 186 4.00 to 675 146 to 220
1-1/4 0.58 1.15to 157 4.18 to 568 113 t0 170
1-1/2 0.58 0.38 to 115 1.36 to 417 96 to 144
2 0.64 07510 75 2.72 1o 271 7110108
2-1/2 0.62 1.72 to 53 6.22 to 193 56 to 85
3 0.67 0.39 1o 35 1.43 to 127 42 to 64
4 0.67 0.28 to 34 1.02 t0 123 28 t0 43
6 0.71 0.64 to 11 2.31 to 40 15 to 23
8 0.67 0.10to 10 0.37 to 37 951015
10 0.70 0.17 10 22 0.60 10 79 6.41t010




FLOW EQUATIONS DIFFERENTIAL PRESSURE EQUATIONS
1. Any Liguid 1. Any Liquid
Q{GPM) = 65668 x Kx D2x  VAP/S¢ AP (in. WC) = Q2 x S¢
K2xD'x32.14
2. Steam or Any Gas 2. Steam or Any Gas
Q(b/Hn=359.1xKxD2x VpxAP AP (in. WC) = Q2
K2x D*x px 128,800
3. Any Gas 3. Any Gas
Q (SCFM) = 128.8 x K x D2 x / PxAP AP {in. WO) = G x Ss x (T + 460)
(T + 460) X Ss K2x D'x P x 16,590

Technical Notations

The following notations apply:

AP = Differential pressure expressed in inches of water column

Q = Flow expressed in GPM, SCFM, or PPH as shown in equation
K = Flow cosfficient— See values tabulated on Pg. 3.

D = Inside diameter of line size expressed in inches,

For square or rectangular ducts, use: D = _\/ 4 X Height X Width
T

P = Static Line pressure {psia)

T = Temperature in degrees Fahrenheit {pius 460 = °Rankine)
p = Density of medium in pounds per square foot

S = Sp Gr at flowing conditions

Ss = Sp Gr at 60°F (15.6°C)

SCFM TO ACFM EQUATION

SCFM = ACFM X (14-1";}‘38'@) ( e )

ACFM = SCFM X ( 14';11%8'@ ) (46%2+0°F )

POUNDS PER _ POUNDS PER 147 460 + °F
CUBIC FOOT STD. = cigic Foor ACT X (14-7 + PSIG ) ( 520 )

POUNDS PER pcT .. POUNDS PER 14.7 + PSIG y 620"
cuBic Foot ACT = claic Foot S0 X () (F0+F )

1 Cubic foot of air = 0.078 pounds per cubic foot at 60° F (15.6°C) and 14.7 psia.
* {520°= 460 + 60°%) Std. Temp. Rankine

©Copyright 2004 Dwyer Instruments, Inc. Printed in U.8.A, 7/04 FR# 72-440451-01 Rev. 2




(uality design and construction features

Bezel provides flange for flush mounting N e : e Q-1iNg seal for cover assures pressure
panet. ; integrity of case.

Clear plastic face is higihly resistant to i ~— Blowout plug of siicone rubber protects
breakage. Provides undistorted viewing of B ] : against averpressure on 15 psig rated
pointer and scale. 3 models, Opens at approximately 25 psig,

M\

i - Die cast aluminum case is precision made
and iridite-dipped to withstand 168 hour salt
spray corrosion test. Exterior finished in
baked dark gray hammerlold, One case size
is used for all standard pressure oplions, and

for both surface and flush mounting,

Precision litho-printed scale is accurate
and easy to read.

Red tipped pointer of heat treated aluminum
tubing is easy to see. It is rigidly mounted on
the helix shaft.

"™ Silicone rubber diaphragm with integrally
molded O-ring is supported by front and rear
piates. it is locked and sealed in position with
a sealing plate and retaining ring. Diaphragm
motion is restricted to prevent damage due to
overpressures.

Pointer stops of molded rubber prevent s o e,
pointer over-travel without damage.

"Wishbone" assembly provides mounting for
hetix, helix bearings and pointer shaft,

Jeweled bearings are shack-resistant mounted;
provide virtually friction-free motion for helix.
Motlon damped with high viscosity silicone
fluid.

Calibrated range spring is flat spring steel.
Small amplitude of motion assures
consistency and long life, I reacts to pressure
on diaphragm. Live length adjustable for
Zero adjustment screw is convenigntly s calibration.
located in the plastic cover, and is accessible
without removing cover. O-ring seal provides Samarium Cobalt magnet mounied at one
pressure tightness, / end of range spring rotates helix without me-
chanical inkages.
Hetlix is precision made from an alloy of high magnetic permeability. Mounted in jeweled
hearings, it turns freety, foliowing the magnetic field to move the pointer acress the scale.

Daal Scale English/Melric Models
Model Range, Range,
Number In. W.C. Pa or kPa
2000-0D | 0-0.5 0-125 Pa
SERIES 2000 MAGNEHELIC® GAGE — MODELS AND RANGES 000 | 010 0-250 Pa
The models below wilt fuffill most requirements. Page V also shows examples of spe- ggggg g g-g ggﬂg Pa
ciat models built for OEM customers, For special scales furnished in ounces per square 2004D 040 0j150 k’:,‘;
inch, inches of mercury, metric units, etc., contact the factory. 20060 0-6.0 0-1.5 kPa
2008D 0-80 0-2.0 kPa
2016D 0-10 0-2.5 kPa
Range . .
1ero Dual Scale Air Velocity Units
Range Center
Model Inches Model Inches of Modet Range in W.C. Mode! Range, (M Medel Range, Pascals
Number of Water | Number Waler Rumber Vetotity, F.P.M. Number of Water Number
2000-00NT+ .06-0-.2 230007 » 25-0-.25 2000-00AVT - 0-.25/300-2000 © 2000-15CM 0-15 Zero Center Ranges
2000:001++ 025 230 5-0-.5 2000-0AVY « 0-.50/500-2800 2000-20CM 0-20
2000-0f+ 0-.50 2302 101 26014 6-1.0/500-4000 | 2000-25CM 0-25 2300-60PA 30-0-30
2001 0-1.0 2304 2-0-2 20028V - 6-2.0/1000-5600 2000-50CM 0-50 2300-100PA 50-0-50
2002 ggg 2313 5-0-5 2010AV 0-16/2000-12500 2000-80CM 0-80 gggg;gggg ?2‘5056?25
2003 o 232 16-0-10 For use with pitot tube. 2000-100CM 0100 X . U
2004 ggg 2310 15-0-15 p - 2000-150CM 0150 2300-500PA, 250-0-250
2008 -2 . 2000-200CM 0-200
2006 0-60 Marel Range Model Range 2000-2500M | 0-250
2008 0-8.0 Mumber | PSt Number MM of Water 2000-300CM | 0-300
ﬁgig g}g 20 01 2000-6MM{ 0-86 Zero Center Ranges
R 2903 - GMMi» e X
2020 0-20 2203 gg 2000-T0MM:+ 0-10 2300-4CM 2-0-2 Model Kumber :ﬂggg‘scals
2025 0-25 2204 6.4 2000-26MM 0-25 2300100 a
% _ ) 10CM 5-0-5 2000-1KPA 0-1
2030 0-30 2205 0.5 2000-50MM 0-50 3300-300M 15015
g ; i - -0- 2000-%,5KPA 015
2040 0-40 2210° 010 2000-80MM 0-80
2050 0-50 2315° 01 2000-100MM 0-100 2000-2KPA 0-2
2080 080 N o : 2000-3KPA 0-3
2080 0-80 prvent 0-30 Zero Center Rangas 2000-4KPA 0-4
2100 g-100 MP ot standard 2300-20MM 10-0-10 el Nomber | R gggggm‘\ g:g
8 __ 0:150 i -20MM o Maorlel Homver | Range.Pascals | 5005-10kpa 010
Ceassories : - . e ' 2000-15KPA 0-15
A-269, Surface hMounlting Bracket . ’ ) ’ ggggjggg;t- g?gﬂ 2000-20KPA 0-20
A-300, Flal Flush Mounling Bracket Options — To order, add suliix: LE. 2001-ASF 2000-125PAt+ | 0-125 2000-25KPA 0-25
A-310A, 3-Way Vent Vaive ASF {Adjustable Signal Fiag) ZOOO:ZSOPA 0-250 2000-30KPA 0-30
A-321, Safety Relief Valve HP {High Pressure Option} 2000-300PA 0-300 Zero Center Ranges
A-432, Portable Kit LT (Low Temperatures to ~20°F) 2000-600PA 0-500
A-605, Air Filter Kit MP (Med. Pressure Optlon) 4 200050mn | 0-750. 2300-TKPA 5-0-5
A-510, Pipe Mount Kit SP (Setpoirt Indicator) 2300-3KPA 15-0-1.5
Scale Overlays - Red, Green, Mirrored or Combination, Spec#fy Locations
1G1R01-0203P

+These ranges calibrated for vertical scale position.
« Accuracy +/-3%. - + Accuracy +-4%

CALL TO ORDER:  U.S. Phone 219 879-8000  « UK. Phone (+44) (0)1494-461707 - Asia Pacific Phone 61 2 4272-2055 5



%s Magnehelic™ Differential Pressure Gages

Indicate Positive, Negative or Differential, Accurate within 2%
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Patent Nos. 4,030,365
5,012,678

Standard Magnebelic* Pressure Gage has a
targe, easy-to-read 4" dial.

24-1/8 1104.78) BOLT
CIRCLE FCR PANEL MOUNTING

2
18 NPT HIGH = [12.70]
PRESSURE 1/8 NPT HIGH
L PRESSURE —
I Ab Al
1114 = 148 NPT LOW {g““\nulmmsvuﬂ.,.v,,,,-ﬁ,?
-3/4 [31.75] |-PRESSUAE e g,
[44.45] ]_W MAGNEHELIC,
/8 LOW
PRESSURE

Dimensions, Standard Series 2000 Magnehelic* Pressure Gages.
{Slightly different on medium and high pressure modals}

120° APART

71 — 24344
(.17 [120.85]

1-11/16 112

142.96] 7 ~ri2.70)

Select the Dwyer® Magnehelic® gage for high accuracy — guaranteed
within 2% of full seale — and for the wide cholee of 81 models available to suit
your needs precisely. Using Dwyer's simple, frictionless Magnehelic® gage
movement, it guickly indicates low air or non-corrosive gas pressures — ei-
ther positive, negative (vacuum) or differential. The design resists shock, vi-
hration and over-pressures. No manometer fluid to evaporate, freeze or
eause toxie or leveling problems. H's inexpensive, too.

The Magnehelic® gage is the industry standard to measwre fan and blow-
er pressures, filter resistance, air velocity, furnace draft, pressure drop
across orifice plates, liquid levels with bubbler systems and pressures in
fluid amplifier or fluidic systems. It also checks gas-air ratio controls and
automatic valves, and monitors blood and respiratory pressures in medical
care equipment.

Note: May be used with Hydregen. When ordering a Buna-N diaphragm
pressures must be less than 35 psi.

MOUNTING. A single case
size is used for most models of
Magnehelic® gages. They can
be flush or surface mounted
with standard hardware sup-
plied. With the optional A-630
Pipe Mounting Kit they may be conveniently installed on horizontal or vertical 1%
- 2 pipe. Although calibrated for vertical position, many ranges above 1" may be
used at any angle by simply re-zeroing. However, for maximum accuracy, they
musl be cafibrated in the same position in which they are used. FThese character-
istics make Magnehelic® gages ideat for both stationary and portable applications,
A 4% hole is required for flush panel mounting. Complete mounting and connec-
tion fittings plus Instructions are furnished with each instrument.

VENT VALVES

In applications wherte pressure Is continuous and the Mag-
nehelic® gage is connected by metal or plastic tubing which
cannol be easily removed, we suggest using Dwyer A-310A
vent valves to connect gage, Pressure can then be removed
to check or re-zero the gage.

HIGH AND MEDIUM PRESSURE MODELS

Installation is similar to standard gages except that a 4%
hole is needed for flush mounting. The medium pressure con-
struction is rated for internal pressures up to 35 psig and the
high pressure up 10 80 pslg. Available for alt models. Because
of larger case, the medium pressure and high pressure mod-
els will not fit In a portable case size. Instaliation of the A-321
safety relief valve on standard Magnehealic*® gages often pro-
vides adequate protection against infrequent overpressure,

Flush ,,.Surface...or Pipe Mounted

4 VISIT OUR WEBSITES:  www.dwyer-inst.com -

www.dwyer-inst.couk ¢

SPECIFICATIONS

Sgrv)ice: Air and non-combustible, compatible gases. (Natural Gas option avait-
able,

Wetted Materials; Consuli factory.

Housing: Die cast aluminum case and bezel, with acrylic cover. Exterlor finish is
coated gray to withstand 168 hour salt spray corrosion test.

Accuracy: +2% of full scale (+3% on - 0, -100 Pa, -125 Pa, 10MM and +4%
on - 00, -0 Pa, -6MM ranges), thraughout range at 70°F {21.1°C).

Pressure Limits; -20" Hg, to 15 psig.T (-0.677 bar to 1.034 bar); MP option:
35 psig (2,41 bar}, HP oplion: 80 psig (5.52 bar).

Qverpressure: Refief plug opens at approximately 25 psig (1.72 bar), standard
gages only.

Temperature Limits: 20 to 140°F.* {-6.67 10 6O°C},

Size: 47 (101.6 mm) Diameter dial face.

Mounting Qrientation: Diaphragm in vertical position. Consult factory for
other position origntations.

Pracess Connections: 1/8 femala NPT duplicate high and low pressure taps
- one par side and one pair back,

Weight: 11b 2 0z (510 g}, MP & HP 21b 2 0z (863 g}.

Standard Accessories: Two 1/8" NPT plugs for dupiicate pressure taps, two
1/8" pipe thread to rubber tubing adapter and three flush mounting adaplers
with screws. [Mounting and snap ring retainer substituted for 3 adaplers in MP

& HP gage accesscries]}
“Low tempirature models avadable as specist option,

tFee applications with high cycle rale within gage total presswie raling. next higher ratig is ecom-
mended. See Medium and High prassure opilons al lower feft.

OPTIONS AND ACCESSORIES

‘ Transparent Overlays
Furnished in red and green {o highlight and emphasize
critical pressures.

Adjustable Signal Fiag

Integral with plaslic gage cover. Available for most mod-
als excepl those with medéium or high pressure con-
struction. Can be ordered with gage or separate.

LED Setpoint Indicator

Bright red LED on right of scale shows when setpeint is
reached. Field adjustable from gage face, unit operates
on 12-24 VDC. Requires MP or HP style cover and
bezel.

i Portable Units

Combine carrying case with any Magnehelic” gage of stan-
# dard range. except high pressure connection. Includes 9
. (2.7 m) of %" 1.D. rubber tubing, standhang bracket and
terminal lube with holder,

Air Filter Gage Accessory Package

Adapls any standard Magnehelic® gage for use as an air
fiter gage. Includes aluminum surface mourting bracket
with screws, two 5 1t. {1.5 m) lengths of %’ aluminum tub-
ing two static pressure tps and twa molded plastic vent
valves, integral compression fittings on both tips and
valves,

wanw.dwyer-inst.com.au
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Low Cost Diaphragm Presstre Switches

Visihle Set Points, Fived o Adjustalile Deadband

e
/ EGNDIF HoLE

23110
{s.50]

S
s
v gnggﬂ ® B
A
“l
i LA
i

STOCKED MODELS in bold

Maoded Adjusiahle )
Ho, Operating Range Deadband Eg‘?é‘lit[;’znn
0S-1 1:36° H, Vag, (25:4-762 mim Hay | - Flxed 1.5° Ho. {38 mim Hg)
5-3 1100 w 6. (25-29.9 kPa) Fixed 7wt (1,74 kP
CS-10 1-10 psig £07-649 bar} Fixed (.4 psig (0.0 bar}
£S-30 1-30 psig £.07-2.1 hary Fixed 1. psig 10.07 bar}
£S-150 10-156 pisin (.69-10.3 bag) Fixed 5 psly (9,35 bar)
Co-18 1-10-psig {.07+.69 bar) Adjustable. | Min 1.5 psig L1 ban),
- Max:11.5 osig {78 bar)

CD-30 - 130 pisig {07-2.1har) Adiustable Wi 2 psig (.34 ban),
) L Mai; 12 psig (.83 ban)

CO-180 10-150 poig (69-10.3 bty Adistanle Min: 14 psig {87 bar),
Max; 24 psig (1.7 bary

CEM

Saries C8, CD combines advanced design awd preeision
eonslruelion with small size and low price. Unit is ideal for
instrument panely, small compressors and general indus-
triad applieations. Vigible sel point sl easy to wire SPDT
snap switeh rediee installaton thme, Operates in any pogk
tion and g vibeation resistant.

BPECIFIGATIONS

Wetted Materials: Nvlon rainforced Buna-N and stesl,
Temperature Limits: -30 o 180°F (-35 o 66°C).
Pressure Limit: 30 psig (2.1 ben) for ranges 1, 3, and
10, 60 psig (3.5 bar) for rangs 30, 175 psig (12,1 bay
for range 150,

Enclosure Hating: General purpose,

Switch Type: SPDT anap ewitch,

Electrical Rating: 15A @ 120 VAG, 8A @ 240 VAC,
Electrical Connections: Screw tenminal,

Conduit Connection: 1/27hole for condudt hub,
Process Connection: 14" fermale NPT,

Mounting Orientation: Any position.

Set Point Adjustment; ntemal sciew,

Weight: .5 Ib (0.22 kg).

Deadhand: Seo maodal chart,

Agency Approvais: CE, UL,

Dryer Insiruments, Inc.AP G, Bax 373Michigan City, IM 4036 1/Phone 219 879-G000Fax 218 B72-9057 « LK. Phone (+44) (0}1484-461707 « Augtralia Phone §1 2 4272-2056
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d@ Series CS Low Cost Diaphragm Pressure Switches
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Specifications - Installation and Operating Instructions
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The Series CS Low Cost Diaphragm Pressure Switch is
ideal for instrument panels, small compressors and gen-
eral industrial applications. Visible set point and easy-to-
wire SPDT snap switch reduce instaliation time. This
switch operates in any position and is vibration resistant.

INSTALLATION/MOUNTING

The control can be pipe mounted. Do not twist the case
when installing. Use wrench on the pressure connection
flats.

WIRING

All wiring must conform to the National Electrical code
and local regulations. Do not install control to handle
toads in excess of electrical rating shown in specifications
or as indicated on instructions inside control cover.
Connect wiring to screw terminals depending on the
action required. Common and High contacts wilt close
and Common and Low contacts will open when increas-
ing pressure (or vacuum) reaches set point. The reverse
will occur when pressure (or vacuum) drops below the set
point less the deadband.

@ fs COMMON

@ [ ON HIGH
@ —— ON LOW

©

WIRING DIAGRAM
TOP VIEW

CAUTIONS: Do not oil any parts. Mount controt securely.

Never exceed electrical rating for switch. Use only with

compatible,

WARNING

A failure resulting in injury or damage can be caused by
over-pressure, excessive vibration or pressure puisation,
excessive temperature, corrosion of pressure containing
parts and movement assembly, electrical overload or
other misuse.

@Copyright 2001 Dwyer Instruments, Inc.

Printed in U.S.A. 4/01

50,96 o~
[£0.96) 1 NPT

PHYSICAL DATA

Temperature Limits: -30 to 150°F (-34.4 to 65.6°C)
Pressure Connections: /¥ NPT(F}

Electrical Ratings: 12 A @ 120 VAC; 8 A @ 240 VAC; 7A
@ 277 VAC; Y«HP @ 120 VAC; /s HP @ 240 VAC
Switch Type: SPDT snap acting

Conduit Opening: /="

Wiring Connections: Three screw type, common, N.O,,
N.C.

Set Point Adjustment: Screw type, inside cover
Housing: Galvanized steel, NEMA 1

Diaphragm: Buna-N/Nylon

Calibration Spring: Plated steel

Instaliation: Any position

Weight: /= Ib. (0.23 kg)

Model Adjustable Fixed Deadband Max.
No. | Operating Range | Maximum Minimum Pressure
C51_|5575 e g [30cm g Va2 e Vec| S0P
cs-3 2150;50: cxivc 17.; cﬁ}cwc 12.? c\:ir'lctlfv.c. 30 psig
CS-10 0.1{5;%?%/0% 0.gé4k%7::gm* Og)giglsc‘gf 30 psig
€s-30 O:I(J-')?-OZ.F;Sikgg)’cmz O.t‘illl'.'c'ki';sficgm2 0.003;2 E;:’?:m? 50 psig
CS-150 0.15)7_-11555 ig'cmz 0.3?5 ?(Zg!%m’ 0.11‘132% 175 p5ig

5/872-9057.
X: 888/891-4963

FR#90-442119-00 Rev. 2




