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A Petrified Waterjet

Y:Hnwsmn: Maticnal Park contains
many wonders, including geysers,
mud volcanoes, petrified trees and hot
springs. Among the wonders is Liberty
Cap at Mammoth Hot Springs located in
the northwest sector of Yellowstone
Park.

Liberty Cap is a 37-foot (1 1-meter)
high tower of calcium carbonate created
by a hot spring that was active in one
location for a long time. The hot spring
arose because there is a series of
fissures beneath Mammoth Hot Springs
which reach from the surface to hot
magma deep within the earth. These
fissures form a series of natural conduits
through which hot water can reach the
surface. The water comes from rain
and snow that falls on the surrounding
terrain and seeps into the earth. There it
i5 heated and riscs to the surface.

The hot water contacis limestone in
the enrth and takes caleiom carbonate
ile thee solution. When the water
redches the surface the caleium
carbonate is deposited creating such
formations as Liberty Cap

In the case of Liberty Cap the
pressure in the fissures connecting an
orifice in the cap was sufficient 1o lift
the waier at least 37 feet vertically, The
water was discharged through Liberty
Cup and as it ran down the sides of the
tower it cooled and precipitated calcium
carbonate. Thus we have the discharge
of a vertical pressurized waterjet
preserved in rock.
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Liberty Cap at Mammoth Hot Springs, Y ellowstone National

Park. Photograph courtesy of the National Park Service.




Water Droplet Analysis of Spray Nozzles Using Phase Doppler Particle Analysis:
New Technology to Evaluate a Spray Nozzle's Performance Characteristics

iy
Introduction

The understanding of a spray nozzle's
performance is dependent on the
individunl water droplet’s size and
velocity attributes.  Spray nozzle
performance can be improved by
designing the nozzle with droplet size
and velocity characteristics
appropriate for the application.

There are several examples of how
optimization of droplet size and velocity
miay assist in heat and mass iransfer
spplications. These include increasing
cooling efficiency for cooling towers,
improving control and suppression of
fire using automatic sprinklers, sprays
in pharmaceutical products and
optimizing velocity of walerjel nozzles.

In this article, the typical methods of
droplet characterization will be bricfly
described. A particular method using
a phase doppler particle analyzer will
be presented in detail with emphasis on
how the data may be interpreted.

Characterizition Technigues:

There are several techniques
available o measure the droplet size of
waler sprays. These include:

1. Manual collection of dropleis
in partinlly melted wax: This
method is one of the earliest methods
for direct droplet characterization. [t
was very labor intensive and involved

Dhaniel R. Steppan, Underwriters Laboratories, Inc. E-mail: Daniel Steppanfius.ul com

the droplets in a two dimensional plane
within a small portion of the spray
Computer based progrums then analyze
the information to provide drop size
distribations.

collecting droplets in a small dish
comaining molten wax, The collected
drops were then analyzed with a
microscope, adding the number of
drops within discret2 ranges which
quantified the minimum and maximum
gize. Statistical calculations were then
performed by hand 1o determine the
droplet size distribution.

2. Optical imaging: This method
incorporates optical technology o image

3. Diffraction technigues: A
collimated light source is passed
through a portion of the spray, The

(continuwed on page 4)

EDIECH

Waterjet Products

When You Need O.E.M Quality Waterjet Parts
Without The O.E.M Prices

Pump and Valve Replacement Paris
Accustream Cutting Head
Abrasive Regulators
Abrasive Delivery Pots
Plastic Waterjet Bricks

High Performance
Waterjet
Products

Ph: B88-784-4600
Fx: B88-784-4700

E-mail: Infoi@fedtech.com
Webesite:www fedtechparts.com




Soltion . , .

= Tochnical Suppon -'ﬁw # Teechim uppor i Holrs —h
: i 1o Mo Aes » Dialivary in 5 — |
. M&Iiunry ir s, : sCuality — Repetitive & Conslsisnt
& Cality — Inco . Product (nnoyvalions -
= Produc] innovallonsSNaver ™ Fuutlnuul.nl‘y] 1 - . %
.I; 4

s b : N
| HCT Supertube '

* Tubing for High Cycle Application
« G5, 000 psi Working Pressure o -

= 3 fimes the lite of
standard tubing

5% West Eﬁ'll:i Strest
Pennsylvania 18506-2302 USA
T BT4-H38-5700 FAX: A14-B38-5B11
g-mai 48 _salps & snap-tifa cam

| www aulociavesngineers . com

N-Dura
Coating

« Hardear than Tungsten Carbide
= More durable than Sitellite against erosion

I50-9001 Certified

Yaino Goat Beyund the Product... Atociave Engineers...The High Pressure Experts.




Water Droplet Analysis of Spray Nozzles Using Phase Doppler Particle Analysis, i

amount of diffracted light 15 sensed on
sirategically positioned photodetectons
and the relative diffraction angle is then
correlated to droplet size distribution
bands.

4. Laszer doppler refraction: A
pair (or multiple pairs) of crossed laser
beams establish a small sample volume,
through which droplets pass. The laser
light is transmined through the droplets
anil this refracted light is collected and
processed to determine the droplet size
distribution al ihe sample volume, One
advantage to this method is thit it can
also calculate the dropler's velocity.

The last three methods described
above can be described as "nion-
intrusive.” In a non-intrusive method, a
spray nozzle's water droplets within a
spray patiern may be characterized
without disturbing the flow field. This
method has sdvantages over the first
method described, by not disturbing the
flow field to take measurements. This
means a more accurate representation
of the flow field can be attained. Also,
the methods are less labor intensive

measirements may be attnined
in this problematic area.

Underwriters Laboratories
{UL) currently uses a phase
doppler refraction method
further described herein.

Fhase Doppler Particle
Analyzer (FDPA)

The PDPA is a technique used
by LIL 10 characterize the water
spray from nozzles and
sprinklers. In this technique,
four separate liser beams in two
pitirs pierce through a spray nozzle's
flow field and converge t establish o
relatively small sampling arca. This can
be seen in illustrations | and 2. The
measurement of droplet sizes and
velocities are performed in this mrea.

When a droplet passes through the
sampling area, it's size and velocity
components are determined as shown in
figure 1. Each droplet that travels
through the probe volume has it's size
and velocity information determined
simnulinneows]y

i through a "Real
i, e N Time Signal
[ | Analveer (REA Y
| oecun " Corpars data acquisition
(¥ ,-"'I syslem developed
A\ s, / by Aerometrics,
\, forrd I'J';:‘ll.l e Inc.' Using the
'H._‘- Lorpurei | |II I-Hul-iil RSA. up o
A |I I 200,00 spmples
-y maamene | can be measured in
P ey wred
Compuiat one second,
L Bt i Lasar ,
F— T Typically,
arsund 15,000
Figure | - General PDPA Arrangement samples are

e

since computer hased methods are
used.

The second and third methods
described may have trouble accurately
measuring droplets deep within a dense
flow field, The last method is less
susceptible to this problem since the
detectors are gathering information
from the discrete wavelength of the
incoming laser light. |7 the lasers are
powerful enough, accurnte

measured at any
one point in a nozzle’s low field prior to
moving to the next position 1o be
analyzed, The 15,000 samples are
actually 15,000 separate events that link
a single droplet's size 1o two
components of velocity in ortho-gonal
axes as depicted in figure |, Lsing this
information. a water droplet’s mass can
be determined by knowing the droplet's
diameter, Alsoa velocity vector can be
established by knowing that individual

Hiustration | — View of PDPA Transminer Showing
Heams Crossing (hver to Form Sampling Area,

Hecelver Im Foregrommd. mesers by M Fenes
Fudlym. Lmicrsnmy | fmego b

droplet’s two dimensiomil velociny
information [asswming the third
component to be negligible’),

With the moss and velocity
information determined, an average
famentum vector {mass times velocily
irajectory) can be cstablished at any one
point ina nozle's Aow field. The probe
volume {measurement location)
deseribed earlier can be traversed
through the noeede’s fow feld o
determine data a1 significant positions
within the flow field as determined by
the nozzle manufacturer or accepted
test methodologies,

A traversing system can be used 1o
maneuver the PODPA's convergent
sampling area within the spray pattem
The traverse UL incorporates allows a
vertical plane of up to 10 by 10 feet 10
be traversed with repeatabiliny within +-
0.1 inch. See illustration 3 on page 20
for a photograph of the traverse. The
resalution of the measwrement system
for the traverse can be positioned 1o
within 0.001 inch that would allow for
traversing of very thin streams of waler
for waterjet type analysis. Droplet
digmeters of between 1 and 13,000

| Acrometrics, Ine. - Sunnyvale CA = now
T51 Incorporated, 51 Paul, MN

“Careful orientation of the measurement
plane as shown in figure 1 con typically be
used 10 minimize the magnitude of the thire
component of velocity not mensured.

| {continued on page 6)
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Water Droplet Analysis of Spray Nozzles Using Phase Doppler Particle Analysis, i p

microns” (0,00003937 and 0.512 inch)
can theoretically be mensured along
with velocihes up Lo BO0 m's (2625 i

L]~ |

Information abiained:

Umee a nozzle has been tested and
proven in an application, new nozele
designs can be readily compared against
this "baseline” nozzle fo defermine if
eguivalent performance characteristics
exist for @ less costly design. The
effects of a range of presswres can be
determined if a nozzle's end use appli-
cstion has a significant range. This
information can be used to optimize
m design for the orifice and nozzle
compaonent combination.

In addition, noerle maintenance issues
can be tracked with data obtamed by
such @ system. Statistical

' A& mieron equals one millionth of a meler
or QAR T mch

guality control charts
| can be dr'.-'n.'h::-pl.'d. for
trend analysis of eritical
nozzhe performance
parameters. Using an
pctive munlenance
schedule, a particulsr
nozzle's performance
can be analvzed with
respect to time
service o determing
when néplicémefil
may B nipessary, j:lr'rur

use application.

Conclusion:

The Phase Doppler Porticle Analyrer
{PDPA) can provide importind

to performance degradation of the end

Ihe effects of different mamntenance
technigues can be analyzed 1o determing
their effectivenass when compared
against a particular nozzle’s data prior to
intraduction to service (baseline data)

iliustration 1 — FOFA Transmitier. Showing Four Beams
Crossing Dver to Form Sampling Area. moepes

by by Femca FhuBga. 1hsdorereen Lsbomiere (s

mformation in a spray noFEries
performance characteristics that are
critical to processes” end use
application,

The PDPA not only perfonms i1's
analysis non=imrusively 2o a8 o nod
disturh the Now Oeld prios to
measurement for more accurnie datn,
but can perform this analvsis withim a
dense Now Deld. The PDPA also

{continued on page 20)
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Runway Cleaning At Shanghai's New Airport

The WOMA system for Pudong
Airport consists of a WOMA high-
pressure plunger pump type 3254
operating ai 8 pressure of 11,000 ps1
{750 bar), generating a flow rate of
47.5 gpm (180 Vmin). The pump is
driven by a Volvo diesel engine, and
cleaning heads are hydraulically
driven. Control over the ¢leaning
process is remotely controlled via an
operators console in the truck cabin,

he frequent removal of rubber
from runways is a major
“quirement for safe airport

management. For years now, WOMA
high pressure waterjetting sysiems
have been used to solve this problem
World-wide, WOMA systems have
efficiently and reliably ¢leaned millions
of square feet of runways with
production rates az high as 27,986
s e, WOMA waterjetiing sysiems
remove rubber deposits from munways

Further information on the system
and its application are available
through Mr. Zhou Dan, WOMA-
Dalong Super High Pressure
Equipment Co., Ltd. He can be
reached at 0086/21-62034263 or send
an e-mail: showmadiia
public|.sta.net.cn

without generating heat. dust or fumes. | |

After having equipped many of the
major airports in Europe and the
Americas, WOMA now steps into the
Asian market. Very recently, WOMA
supplied another of its innovative high-
pressure walerjet runway cleaning
systems 1o the Shanghai Airpon
Authority, This airport authonty s
responsible for the management of the |
Shanghai Pudong International Airport

Shanghai's
New Pudong
International

and the Hong Kong International
pirport. Next to Hong kong s new
arpart, Pudong is China’s largest and
maost modern airpodt, The airport, pat
inlo {1p1.-r;|1i.|||: i 1999, hasn LIV HY
2.5 miles (4000m) long and 197 ft |
{60m ) wide with two parallel shide
ways, six rapid taxi ways, and six
vertical contact ways. It can handle
126,000 Mights, 20 million passengers
and 750,000 tons of cargo annually.

When it came Dime (o |:|un:|1a:.-.' a

Operating
Cenler at
Pudong
International

Airport

runway cleaning system, the
requirements were very stringent: the
system purchased had to be first,
reliable, have a high degree of
flexibility, high production rates, high
quality manufacturing, 24-hour-service,
experience at manufacturing runway
cleaning svstems and references from
other internaticnal airports were all
must requirements, Afler having
reviewed bids by many other
walerjetting equipment manufacturers
*he airport authority issued the order to
WOMA,

Runway Cleaning With WOMA's High-Pressure um
Photographs provided courtesy of WOMA Corperation.




Hydrodemolition

Automated waterblasting
robots are excellent
equipment for bridge and
parking deck repair

Corroding reinforcing steel in bridge
and parking decks often cracks and
spalls the concrete surface. Minor
deterioration usually reguires only
localized patching, but extensive
damage often requires complete
removal of the concrete surface and
mstallation of an overlay.

Contractors typically use mechanical
methods, such as rotomilling and
Jackhammering, (o remove the
concrete surface to the specified
depth. For exam ple, a common

procedure on bridge decks is to use a
rotomill to remove concrete 1o the top
of the rebar, then use jackhammers (o
remove concrete next to and below the
rebar. |n recent yvears, however, more
and more contractors have been using
hydrodemolition i conjunction with, or
as i replacement for, rotomills and
jackhammers.

Why hydrodemaolition?

Removing concrete with rotomills
and jackhammers has many polential
draw-backs. Rotomills and impact
hammers often remove sound concrete
as well as deteriorated concrete,
Mechanical vibrations produced by this
equipment can cause residual damage
to the remaining structure.

Jackhammers can damage rebar, and
microfractures may develop in the
surface of the remaining concrete,
weakening its bond o the overlay. In
addition, these removal methods
produce a lot of noise and dust.

Hydrodemolition reduces or
climinates many of these problems,
The high-pressure water siream used
in hydrodemalition selectively removes
detenorated concrele and leaves good
concrete intsct, 1t also removes rast
from reinforcing kars without
damaging them. Hyvdrodemolition
produces no mechanical vibration and,
therefore, does not inflict residual
damage to the remaining struciure. In

feontinued on page 13)
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2001 WJTA American
Waterjet Conference

August 18-21, 2001

Hyalt Regency Minneapolis on Micollet Mall
Minneapalis, Minnesata, USA

First Announcement and Call for Papers

Impresssivie progress and & fast-growing undersianding of the diversifisc applications of waterat
lechnology are generating & growing exclement in the industry. New techriques and appiica-
ticns are being developed and curment ones are belng improved. YWaterjet lechmology, nore being
usad in nearty all types of industry — manufaciurng, mining, construction, concrete, sione,
BErOSpacE, enginearing, process, and medical industrias — continues b expand al a rapid pace.

The 2001 WJTA American Waterjet Confarance wil focus, from a practical and scentfic
vigwpoint, on the mostup-io-date indusiry advances in walerjsfing equipment, techniques, and
applicaions. The areas to be addressad indude but are not limited ko
Abrasives, Water, and the Environmeant
Advanced Industrial Applications
Advances In High Pressure Technalogy
Automotive Applications
Cleaning and Coating Removal
Components and Systems
Construction and Non-Manufacturing Applications
Contractor Applications and Processes
Demilitarization, including removal of land mines {demining),

Drilling Applications
Excavation, Tunneling, and Mining Applications
High Pressura Equipment and Systems
Jot Mechanics
Jed-Matarial Interaction
Manufacturing Processes
Market and Future Meads
Movel Jets and Applications
Process Modeling and Control Studies

# Rock Cutting

= Safety, Training, and Environmantal Protection

Commercial and academic suthors ere encouragad fo submit Bes and abstracts ko consider-
ation. To submil an ebstractis), plaase compiebe the absract submission fomm on e back of this
sheat, aftach acopy of your abstrachis), and forward to e atiention of fhe Confenence Coordine-
tar at the WaterJat Technology Association. The deadline date for submission of abstracts
is Decambaer 1, 2000,

An Absiract Review Committes conssting of lowr neferess, chosen from the Crganizing
Commitisa and fhe Intermational Advisors, wil reviaw e abstracts. Authors will be scvized by
Fabruary 19, 2001, regarding the decision of the Absiract Raview Commities.

 The 2001 WJTA American Wateret Conference is arganized by the WaterJet Technalogy
Association and is endorsed by the International Society of Water Jet Technology. The
WatarJal Technology Assocation looks forward to providing Bis fanum and o your imahament

ard particpation.
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WJTAN

Walerdet Technology
Associahlon

2001 WJTA American Waterjet Conference
August 18°-21, 2001 =  Hyalt Regency Minneapolis on Micoliet Mall  «  Minneapolis, Minnesota

Abstract Submission Form

Foreach paper to ba submitted for consideralion, plaase complate this form, attach a copy of the abstract, and mail or fax to WUTA by
Decamber 1, 2000, Authors will be advisad by February 19, 2001, regarding the decision of the Abstract Review Commitiee. Please send this
form even if you emed your abstract

Paper Information

Paper Title
Authors

Contact Person
(Ploase prinf ar typa)
MName
PesitionTitle
Company/Organzation
Street Address
City, Province State
Country ZipPostal Code
Business Telephone Fax
Email Web site

Please check the category that best describes the topic of your paper. U Applications U Research O Conbracior
Indexing words [Check the baxes under the different calegonias that epply 1o your paper):

Type of Study Process Related Industry

O modsing (nearetical) O Cuttng 0O Generic

O Experimental study O Criling O Shipyard

O Handware daveiopment O Surfaos prépanaion O Mining

O Coniracior case shudy O Cleanirg O Corsincten

O Manufaciuring case shady O Sirpping O Aercepacaddig

O Sofwane development 0 Safely O Aulomotive

O Ecomomic analyss O Miling O CitGasRalinary

O Legal O Jet-asssiad O Guarying

O Cther O Ofer O Omer .
Jets Material Enviranment

O 'Wateret 0 Metal O Field work

O Abrasive-aaterjel 0 Rock O Factory work

O Arasive gismpension j&l O Glass O Submenged

O Pulsed O Cammic O Mudes

O Caviaton  Compasite O Demitarimtion

O Polymer Jeds O Corerele 0O Oftshore

O Cther O CHver O Cther

“August 18 is resarved for T YWatenet “Short Course,” safety semirar, and Conference Welooming Recepbon.
Wil complaied form and absiaci, MO LATER THAN DECEMEER 1, 3000, io Conlerence Coordinabes, 2001 WUTA Amsrican Waterjel Conferencs, Walsr el
Technalogy Association, 91T Locust Strest, Suite 1100, SL Louis, MO 63101-1418, USA, telephona: [314)241-1445, fax: {147241-1448,

amail: wilafwitaorg, web sile: wewowjla.org
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Hydrodemolition Plays Key Role In Florida Bridge Rehabilitation

ncreased traffic between Tampa
and 5t Petersburg has prompied
ie Florida Department of Transpona-
tion { FDOT) 1o undertake a major
renovation project on the Howard
Frankland Bridge that connects the
two cities along Interstate 275,

Originally a two-way, four-lane
bridge, the Howard Frankland is being
converied 1o a one-way, live-lane
bridge that has two emergency
shoulders, A recently completed
adjacent bridge carries southbound
traffic, while the oniginal 3-mile bridge
15 being converied o carry norhbound
traffic. The project required creating a
new niding surface, removing the
median barrier, and installing new edge
barriers,

Project specifications prohibited the
use of impact hammers for demolition,
All concrete was removed by
hydredemoliion equipment using

R 5.000-psi cutting pressure ata volume
+1 26 gallons per minute.

Removing the deck surface

To prepare the bridge deck surface
for a 2-12-inch-thick overlay, specifi-
cations called for removing a nominal
half inch of concrete. The contractor
used an automated hyvdrodemolition
robot to remove the deck surface in
13-12-foot-wide passes. The robot
removed a total of 829,242 square fect
of the deck at a rate of 300 10 500
sguare feet per hour,

FDOT required the overlay 1o
develop an average 28-day shear-bond
strength of 760 psi to the existing
concrete. Tests resulted in an average
shear-bond strength of 1039 psi.

Removing the median barrier

Workers used diamond swws 1o gut
ihrough the 7-inch-thick reinforced

conerete bridge '

| deck along both

sides of the
meedizn barrier,
Then, a
hvdrodemolition
oot followed
next 1o the
sawouls,
removing a 3-
inch-wide section
of concrete o the
full 7-inch depth.
This exposed the
rehar to allaw
installation of
mechanical-
crimped rebar
splices, which
provided load transfer to the new
congrete. It also roughened the
conerete surface 1o improve the bond,
The robot removed 32,752 lineal feet
at a rate of 50 1o 100 feet per hour,
The robot also was used 1o cut across
the existing median, creating 40-foot-
long sections that were removed by
crane,

Expansion joints replaced

A | B=inch=-wide, b-inch-deep groove
was hydrocut at each expansion joint
to remove the sealant and provide the
depth needed for proper edge support
of the overlay. Each 26-foot-long
expansion joimt ook about =172 hours
toocut. A total of 5,883 feet of
expansion joints was removed.

New edge barriers installed

Existing post and rail guards were
replaced by Jersey barrier guard rails
along both sides of the brdge. To
expose the bridge deck rebar 1o tie in
the new barrier rebar, 3-inch-wide, 3-
172 <inch-deep channels were
hydrocut. A total of 31,252 feet were
hydrocut along the entire length of both
sides of the bridge. Mew overlay and
guard rail rebar were attached 1o the

To prepare the bridge deck for a 2-12-inch overlay, the
cimiracior used a hydrodemalition robot o remaove @ | 3-12-foot-
wide lane to a nominal depth of 172 ineh. s e, o e i

cxposed deck Steel using mechanical-
crimped splices.

See relabed article, page 8,
LCopynght © 1'% The Aberdoen Cinoup,

Publscation #R¥20247. Permassion o reprind
from the Aberdeen Croup and Blasters, Inc.

Denmark Travel
Designated Official
2001 WITA Conference
Travel Agent

cnmark Travel in 5t Louis.

Missouri, has been designated
as the official travel agent for the
2001 WITA American Waterjel
Conference to be held August 18-
21, 2001, at the Hyatt Regency
Minneapolis on Nicollet Mall in
Minneapolis, Minnesotn. To make
wirline reservations, contact Gloria
Morgan toll-frec at 1-888-221-
0042, IF you are calling from 54,
Louis, Missouri, area codes 314 or
636, dial Gloria direct ot 991-3563

Be sure to mention that you are
attending the 2001 WITA

American Waterjet Conference.




11th American Waterjet
Conference

August 18-21, 2001
Hyatt Regency
Minneapolis
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Hydrodemolition, s s

addition, hvdrodemolition virually eliminates dust and reduces
noise, Manufacturers say the noise level 50 feet from

wdrodemolition machines is about 80 to %0 decibels. The
sevel for jackhammers is about 11010 120 decibels.

Hydrodemolition equipment

Hydrodemolition equipment used for bridge and parking
deck repair often consists of & programmable robot and &
high-pressure pump unit.

The robot. Most robots have a waterjet mounted on
their underside that moves back and forth along a beam. The
maximum width of cut for most machines is 6-1/2 feet, but
one contractor uses a robat capable of removing a 15-foot-
wide lane. After the jet has traversed the beam a preset
number of times, the robot rolls forward slightly to cut a new
arca.

Hydrodemolition robots have been used in applications
ranging from membrane and coating removal to concrete
removal to depths of up to 12 inches, On bridge and parking
decks, removal depths of 2 to 3 inches are common.

Removal depth is controlled by adjusting the water
pressure and flow rate, width of spray, speed at which the jet
moves along the beam, and the number of passes the jet
“1akes before the robot advances. The water pressure and

low rate are adjusted at the pump unit, which can be placed
in a remote location away from the robot. The other
parnmeters can be set at a control panel mounted on the
robot. One manufacturer has a removable control panel.

Most manufacturers recommend fixing the water pressure
amnd Mow rate and adjusting the other varnables to control the
depth of cut. Making several passes over an area at a slow
traversing speed will produce a deeper cut. A wider spray
produces a shallower cut.

The pump unit. The horsepower of pump units ranges
from 335 1o 750 horsepower. [f necessary, smaller units can
be used together to supply the needed power. Most pump
umits are stored in insulated trailers that reduce the noise
level.

The pump unit's power is based on pressure times flow
rate. The higher the pressure, the lower the flow rate, and
vice versa. Manufacturers differ aboul the water pressure
and flow rate that produce the best resulis, Some
manufacturers recommend using the lowest pressure possible
that still penetrates the concrete, then increazing the flow
rate for greater productivity. For example, one manufacturer

vs that about 14,000-psi water pressure will cut most

ancrete. Setting the pressure at this level leaves enough
power in the unit to pump 66 gallons per minute. Another

For info on the WARD

contact Easidel:
Phone: (330} 633-T638 Faoc (330) 633-TET0
Email: easijebifeasiplcom  weew, easial.com
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A Tradition of Innovation and Excellence

nmpany Built on Solutions Industry Exclusive Features

aver 15 years, Jot Edge has been providing ® Pressure Viessel | Atfenuator incorporates Fail Safe

jong for the waterjet industry. Jet Edge’s ability design and offers the highest volurme, thickest

g & customer’s problem and provide walled vessal in the industry providing laminar flow

tions has lead to the largest product line which gives you the best stream in the industry

B Long Life UHP cylinders are approximalely 1°
thicker than our compefitors eliminating premature
faillre giving you the longest lasting parts.

2 Muitiple heads and spreader bar are mouinied
without decreases in work envelope per head which
muftipies your productivity

& |ndustry Exclusive 4,000 hour Warranty on

st Edge users  hydraulic circuit on 55K units.
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Website: www.jetedge.com + E-mail: sales@jetedge.com el
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New Products

WOMA Introduces 3-) Tank
Cleaning Head

Recently WOMA introduced the
latest addition to its already extensive

_ lime of water

blasting accesso-
| bl ounted on

tank cleaning head.

# Housing and all parts Rotationl speed:
subjected to high pressure 10 1o &0 rpm
water made of stainless steel Weight:

: , 39.6 Ibs. (18 kg)
Technical Information:

For additional information, contact:
WOMA Corporation, P.O. Box 6793,
Edison, MJ 08818, telephone;
(BOM258-5530, fax: (732)417-00135,
email: womacorpidbellatlantic.net,
web site; www womacornp.com

Operation pressure
| 8.000 psi (125 Mpa)

Mominal volumetric flow rate:
6 gpm (250 1/min)

ries: the Model
TRD 1250415 3-D
one of

WOMA's

posioning
devices, this
high-efficiency
tool can be used for cleaning
tanks, containers and vessels as
well as most chemical processing
tanks such as autoclaves, mixers
and agitators,

The TRD 1250/ 15 can be used
by a varety ol industries including
chemical processing,
biotechnology, transportation,
construction materials, oil and gas,
and power generation.

WIOMA s new
tank cleaning
head features the
following
advaniages:

& Oiptimizstion
of cleaming
resulis due to
special rear

drive design

» Long nozzle life due to proven
sealing system and hardened
BCArs

® Rotational speed control via
magnetic brake system

Proven protection.
Verifiable results.

Make sure your operators have
the protection they need.
TurtleSkin WaterArmor's
patented system 1s

rigorously tested to help
prevent injuries from water-jetting, with
specified results at all water pressures.
Stop by SSPC booth #657 to see a
gaiter that saved an operator from
an injury at 36,000 psi.

Tel: +1 603.878.1565
www.turtleskin.com



Full-Time Students Invited To Apply
For Complimentary Conference
Registrations

he Waterlet Technology Assocution (WITA) has

available three (3 ) complimentary combo regisirations
for full time students who are also members of the WITA
a1 the time of application, The complimentary regisirations
are for the 2000 WITA American Waterjet Conference 1o
be held August 18-21, 2001, ot the Hyan Kegency
Minneapolis on Nicollet Mall in Minneapolis, Minnesot,

Each complimenmary registration covers the pre-
conference seminars, presentation sessions, party, tour and
luncheons. 1t does not include room or travel. Applications
will be taken up o Apnil 18, 2000, Preference will be given
first 1o students and then to other visitors traveling the
furthest distance. The complimentary registrations will be
awarded on or before May 18, 20401

For more mformation, contact the WITA office

Freemyer*
Industrial
Pressure

SALES e RENTALS e PARTS

Water Blasters - Mew & Re-hult
0-2.000 H.P. - 0-40,000 PSI
Chemical Circulators - Shell Sides
[ O=-40k Auto Lancers
Fank & Line Cleaning Nozdes
Coke Line Cutting
Air Pre Heater Pumps

Wet Vaes [
Enviro Green Blast

Financing - We take irade-ins
(800)826-8379
(D15)335-0838 = (S04)398-3030

www, indpress, com

Jet Edge And ABB Form A

~ Partnership

¢l Edge, a leading walerjet equipment manufacturer,

has Tormed o partnership with ABB Flexible
Automation on all robotic waterjet applications in Morth
America. “This parinership shows the respect that each
company has for one another and we can now concentrate
our efforts together 1o build quality svstems that our
customers can depend on,” stated Tom Luckemeyer, vice
president of sales and marketing for Jet Edge

Robotic waterjet applications are commonly found in
putonotive, aerospace, foundry, and noclear Facilities. Jet
Edge and ABB Flexible Automation will ofTer f-axis
pedestal robots 1o meet all robotic walerjet applications

For more information contect Jet Edpee at | 300333 8-

3343,
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Reduce Set-Up Time,
Eliminate Guesswork

ESAB Vision Controller with Data Generafor outomates
process parameter programming fo enhance repeatability,
eliminate the need for special programs and allow
customization. The Daoto Generotor is a 32 bit Windows
application that runs on the Vision PC in the background.

Available on new machines or may be retrofit
fo your existing ESAB or competitive waterjef sysfem.

M ESAHR's Vision PC CHC controller for waterjet cutting combines
remarkable ease of operation with powerful soffwane tDDis ke
real-time ool path display and kerf-on-the-fly wath kerf-ovemde to offer the
most technologically advanced contral in the industry. This Windows-Dased

contraller features menu-driven operation, color LCD dsplay, B-position

for easy operator use. Station and process control are integrated in a single ergonomic
ESAR's ahrosive cuffing
operator's panel A 333 mHz nazie mith diamond
et boe ey provices
FrCETLITY CLEting speeds
such as multi-devel return, 2oom walfy reduond operoting
costs and exfremely Lmple
winile runfnfg, and program momienance. 4 cdling
haod watfy shondand -
siide, programmabie
F-gur o J-cars wally fephl
conlrl can dsly be
coumnbimed with o Viian
ESAR's euclusive Process Parameter P retrofit
Rugged gnry design and AC brushies Programeming features [ne unique
aligle mmcfors o ESAR'S HydoCuil prreihe preie /
inotion control and postioning occurcy Data Generator Program fhat

i processor and advanced features

cortinue ater powET Bailure Furthiag

acd to the power of s conino

automatically optimizes cutting
speed and comenng based on matenal type, thickness and desined cul quality These
settings are saved as a file that can be recalled at will, greatly reduong set-up tme on
repeat runs. Kerf, speed, dynamic awal pierce bmes, comer deceleration and comer

arceleraton are all set autormatically

E Contoct ESAB oday for mare inforrmation on how the Visson PC can

revolubonize your cutting gpplcobons,

See us al SCEC International 2000, Booth #1718 December 5-7, 2000, Chicago, Hinois.

Im LS. A In Carads In Maxico
g CUTTING SYSTEMS  *!! 5 Ebenesr Raa ook i biog T NS o sl ot

Shaping the Future of Cutting  Teechone (B47) &64.4194  Teelan (3

lertas B4y S 4407



Hyvdrodemolition, e e

manuinciurer has found that waler pressure ol
phout 3-1/2 times the compressive strength of
concrete to be removed is adequate,
LIWEVET, One contractor uses pressures of
15,000 psi ot a Mow rate of 13 to 16 gallons per
minute, clamming that higher pressures produce
better depth control and higher productivity.

Water supply and management

Water can be supplicd to the pumps by a
inearhy fire hydrant or by water tankers, Some
manufacturers include optional water tanks thi
Il abeoun 1,200 to | 650 gallons

Mot hvdrodemolition equipmient comes with a
system that filters the water before 1t1's pumped
This greatly extends the life of the spray
nozzles. One manufacturer offers an additionol
fald Ting syslem that comes with a submersible
pump that allows contrpctors 1o use river water
on bridge projects

Many jobs require the contractor to Tiler
solids from the runoff water, 'Waste water can
be removed by an indusirial vacuum orF it can be
drained into settling tanks located undemeath the
workplace. Some contractors use sand bags to

innel the water through hay bails or piles of
ni that filter owt the solids

Production rates

Production rates for hydrodemolishers are
afTected by the strength and condition of the
concrele, and by rebar density. Previously
repaired areas contnining patches of high-
strenglh concrete can be difficult to remove
Carbomsation of conerete, particularly in parking
garages, produces an extremely hard and low-
p.'\-r-.l:.il:. surface that can make initial penetration
of the jets difficult. This slows production. Cn
the other hand. delaminated or deteriorated
concrete breaks out easily, Removal rates can
range from 10 1o |'u,':|r|_-. 10 cubic feet pier haar.
When the machines are used o ~.L.|.r||':-. conerete
{ 1/4-inch depth), reporied productivity rates are
SO0 to B0 square feet per houd

Cost

Because it is more expensive than rotomilling,
hydrodemaolition often is used for complete deck
remaval only when mechanical removal methods
e prohibited. However, some contractors find

WATERJET ABRASIVES

hvdrodemalition 1o be cost-gttective when used in compumetion
with mechamcal methods. A typecal concrete removal sequence
vkl ves retomi g the surface down lo the rebar, then usimg a
hydrodemolisher to remove the concrete next to and below the
rebar. Jackhammers are then used (o remove any concrete
beneath the rebar that the waterblasting missed

The cost of & hydrodemalition robok and suppor equipiment
ranges from 3400,000 1o 700,000, The equipment also can be
leased. Manufacturers supply tramning to costomiers and. o
necessary, will send a service technicinn to the pobsite.

Because hydrodemolition equipment requires sKilled operators,
miost work is contracted out to specialists, Some companies
mmake their own hydrodemol ition machines, but do not sell them,
opling instead to use the machines for their own contractimg

HETY i|.'|.':.

See related armicle, page |1

Copyright © 1992 The Aberdeen Group, Publication sRI20247T. Permission
Ly FEpring
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Water Droplet Analysis of Spray
NOZZIES, s pages

Niustration 3 - FDPA 10 L h,'r 10 fi.
Vierticnl Plane Traverse {PIDIPA
taser and recelver nesr maximom
VErTeal AEIRNCE), Patgps oy bluy Pasis

Frdim | b i AT

provides a match between a single droplet’s
sige and velocity.

Combined with the traversing handware
and the aforementioned abiliies, tee signifi-
camce of siech an instrument (o the spray
noxle indistry can clearly be realized,
e —————————

- HELP WANTED -

UHP Technicians,
Operators, Project Leaders
& Hydrodemolition
Technicians

Higrly respecied Flonda based Walsriblastng and
Coating Removal Contracior looking fof expenenced
LIHP and Mrytdrodemallion Appheanls

& Kusi be avalable o avel throughoul Be
SE Unifed Stales
#® Muslhave indusiial work sxpenerce
& Compensation and Salary hassd on Exparience

& Benefil Package nchudes Healin insurenca with
company conrituton, £01(K) with malch, ile
insurance, paid holidays and vacalions.

® [Dirug Scresn Reqguned

Contad Scof Boos al 500-327-67595 and Mall msuma,
aalary hislory and references o Blasiers, a2, TA13
Professional Flace. Tampa, FL 33637 ECE
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For the highest quality
valves, fittings and tubing . . .

that will reduce your waterjet costs,
there’s only

When you um up e pressurs” an your walorel system, you need 1 know
yowim working with ihe highesi quality, mosi dependabie fuid products, And |
indiy's compatiive ervirnmant you nsod fo v money whonses possibis
T do both, you need High Pressure Equipiment Compary.

Ouir IS0 B0 carfiled design and manuiaciurng opomiors ans par of
& ualy focus that has hefped us gain the st of maey rew cusioma . And
our an-lima dalvery has madks us an inlegml part af our cusiomen rveany
recluction afioris.

Wil sinck AN extersia ing of valves, IBings and fubing in pressures
rareging froem 10,000 ps o 150,000 pai i salishy your walterjel applicaton
Ir dcdclilaor, oo iachrical 58S i avRilabia O ansver QURSHIONS and Cusiom
dessign @ solution o your profiom.

There is & choice in high pressurs valves, fitings and ubing... HiP
To firgd oufl mone, pive us A cal o BO0-28S-T447,

it

Cal far gur 112 page catalng
alio Fvilaide an CO Rom

PO Bou 4741, 1377 Lirclen Assrem
Fom, Pacrmyhasin 108 LS A
Phoee: (114} M-8 « BO0-788- T4 1

N4 Fan: [B14] S38-8075
ISO “""‘"‘i—' E-Ramit pows i heghprenaume com
#ieh Siie - wera highpresaurs com



