HAMMELMANN®

High pressure water jetting in the
Oil & gas
Petrochemical industry




What needs to be cleaned HAMMELMANN®

Heat exchanger bundles -tubes inside
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What needs to be cleaned HAMMELMANN®

Heat exchanger bundles - shellside
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What needs to be cleaned
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What needs to be cleaned HAMMELMANN"

Pipes and pipelines i internal

pipe elbows, shutt-off valves, housings,




What needs to be cleaned

HAMMELMANN"

Tanks, vessels, reactors, autoclavs
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What needs to be cleaned HAMMELMANN®

Storage tanks i coating removal
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Heat exchanger cleaning i tubes internal HAMMELMANN’

Most common method:
manually operated flexible lance with a pipe cleaning nozzle

Working pressure in oil & gas and petrochemical industy
up to 1200 bar

Advantages

3 Highly flexible deployment

3 Minimum space requirements
3 Quick setup time

3 Relatively low investment costs

Disadvantges

3 Low performance

3 No push forces possible at the nozzle
3 Safety is not up to date




Heat exchanger cleaning i tubes internal HAMMELMANN’

Typical setup for manual heat exchanger bundle
cleaning by using flexible lances

High pressure hose
Nom.i/d 12

Heat exchanger
20m or

40m long

High pressure pump unit

Diesel engine
or
electrically powered

Flexible lance
10m long

Pipe cleaning nozzle

Foot valve
or foot switch



Heat exchanger cleaning i tubes internal HAMMELMANN’

Recommended flow rates dependent upon l
inside diameter of flexible lance:

Nom.i/d4mm C max. approx. 30 I/min

Nom.i/d5mm C max. approx. 50 I/min
Nom.i/d 6 mm C max. approx. 75 I/min

Wall and fluid friction results in
pressure loss between the pump
and the nozzle.

High pressure pump unit

The extent of pressure loss is dependant
in the main on the velocity of the medium
and the length of the hose line.

e i Foot valve
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Heat exchanger cleaning i tubes internal HAMMELMANN

Pressure loss from pump unit to nozzle tip T approximate calculation

= Flow rate & pressure loss = Flow rate & pressure loss = Flow rate & pressure loss
Nom. i/d 4 Nom. i/d 5 Nom. i/d 6 Calculations done by
Please select Please select Please select * usin g the
Flowrate 31 I/mln 31 |/min 50 I/min soimin Flowrate 75 1/min  7smin Hammelmann APP
AMOUNT LENGTH AMOUNT LENGTH LENGTH
2 20m DN 12 X 2 20m DN 12 X 2 20m DN 12 X
1 10m DN 4 4 1 10m DN 5 X 1 10m DN6
Water Jetting
+ Add another hose +Add another hose $Add another hose Calculator
NOZZLETYPE AMOUNT  NOZZLE-@ ANGLE NOZZLETYPE AMOUNT  NOZZLE-@ ANGLE NOZZLETYPE AMOUNT  NOZZLE-® D
Direkt Direkt Direkt
. 1 0.7 0° .
gebohrte Diise : L5 2 x gebohrte Diise i X gebohrie Diise !  mm o
Direkt Direkt Direkt
. 5 0.85 120° .
gebohrte Diise 8 s 2 X gebohrte Diise o X ebuteto e ’ o = Get it on
+ Add another nozzle +Add another nozzle .
Note! Pressure losses S iOS App-store

Android Play-store

or use online in your
330'bar Pressure Loss 275 bar Pressure Loss 250 bar Pressure Loss Web_browser

1046 bar Overall Pressure 1067 bar Overall Pressure 1083 bar Overall Pressure

70N Reaction Force -106 N Reaction Force -127 N Reaction Force WWW h amm el mann d e



Heat exchanger cleaning T tubes internal HAMMELMANN’

Equipment

Pipe cleaning nozzles

- " Hose arrester - safety catch
i5_ for fexible lance

push pull push radial

center pull

Flexible lance
available in different lengths and inside diameter

Foot valve
up to 1000 bar

—ﬂ “:nuu — ,Fi ‘ . -
Stinger (up to 500mm) or rigid lances (up to 6,0m)

Foot switch



Heat exchanger cleaning i tubes internal HAMMELMANN’

Safety note!

tubeid @ nozzle od @

Tube inside diameter must be at least 2 mm greater than
nozzle outside diameter or crimping diameter

Don’t work without hose
catching device!

It prevents an uncontrolled flex-lance
leave out of the tube



Heat exchanger cleaning T tubes internal HAMMELMANN"
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Heat exchanger cleaning T tubes internal HAMMELMANN’

Light scale: PULL or PULL - RADIAL nozzle

A\

Make sure that the

Heavy scale: PULL i PUSH or PULL i RADIAL i PUSH nozzle resultant reaqtion force
of the nozzle is allways

directed into the tube.

Pipe cleaning nozzles

Fully clogged tube: PULL T PUSHi CENTER nozzle used at flex-lances have
/s to have PULL reaction

forces < —

<~ "™
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Heat exchanger cleaning i tubes internal HAMMELMANN"

Static pipe cleaning nozzles




Heat exchanger cleaning 7 tubes internal

UNIT

Unit

Flow rate & pressure loss

Please select ¢

Flowrate

43 I/min

HOSE CONFIGURATION

AMOUNT LENGTH TYPE
1 20m DN 12 X
1 10m DN5 X

+ Add another hose

NOZZLE CONFIGURATION

NOZZLETYPE  AMOUNT NOZZLE® ANGLE

Di“’":)?j‘;‘;““e 3 0.5mm 45° X
D"e":)?j‘::’me 3 0.5mm 90° Sl
D"e":)?j‘;:"me 3 0.8mm 135° X

+ Add another nozzle

@ 6 warnings

@ RP.M.notset

1049 bar Overall Pressure

205 bar Pressure Loss

-71 N Reaction Force

@ No max. flow rate set

@ No max. op. pressure set

More Info
More Info

More Info

Use HAMMELMANN App or nozzle calculator to

determine the reaction force of a pipe cleaning nozzle

HAMMELMANN®

Pipe cleaning nozzle - calculator

consider
pressure drop in hp-hose Push Radial Pull
1.0 12.9 (3.0 1.0(12.9 1.0(12.0 |13.02
Parameter Nozz. factor _ Nozz. factor
Pressure (bar) - 900 45|Angle® <= 90° 90° -»|Angle® 45|
Flow (/min) o 0,5/Nozz. @mm 0,5 Nozz. @mm | 0,8
Max. speed (rpm) o 3(Number 3 Number 3|
global nozzle factor 0,63 0,63| 0,63 0,63 0,63| 0,63 0,63 0,63] 0,63
¢ optional 0,00 0,0 9,3[Flow I/min 93] 0,0 Flow I/min 23,9 0,00 0,0
0f 0 65ForceN 65 Force N 168 0 0
Axial 1.0
Emitted flow (/min) 42,6 Nozz. factor
~»|Working speed (rpm) Angle® 0°
Nozz. @mm
Drive power (kW) 88,2 Number |
0,63 §
Flow Ifmin 0,0
Force N 0 T. Trott, 2014
Direction of nozzle movement <<<L< 72 Force (N)




Heat exchanger cleaning 1 polishing tubes internal HAMMELMANN"

Common method

1 Step: fixed (static) nozzle for descaling, Turbojet is a fast spinning nozzle to remove
unplugging or rough cleaning remaining spots of scale T final cleaning step

2 Step: Turbojet to polish the tube

Sometimes combined with a driver nozzle

Turbojet Static
rotating nozzles driver nozzle




Heat exchanger cleaning T tubes internal HAMMELMANN"

Turbojet with two forward directed cross-jets for unplugging Polishing and

rotation

3 Possible with soft deposits
3 Has allways be combined with a driver at a flex-lances
3 Two additional radial nozzles necessary for rotation

3 Requires relatively high flow rates




Heat exchanger cleaning 7 tubes internal

Attention should be paid to:
3 Heat exchanger bundles in U-shape

3 U-turns of inner tubes can’t be passed by the
nozzle T not possible to clean

3 Nozzle comes back to operator at the outer
tubes

3 Crimping diameter of smallest available flex-lance
Is 11mm. Means smallest tube diameter is 13mm

3 Consider the dramatic possible pressure loss at
flex-lances with a small nominal diameter

3 Use a foot valve or foot switch to controll the
pump. Both hands are free to hold the flex-lance

3 Hazardous areai ATEX zone?
equipment has to be certified
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HAMMELMANN®

U-shape heat
exchanger bundle




Heat exchanger cleaning T tubes internal HAMMELMANN’

Rigid lances T manually operated

Nozzles with PUSH forces possible

+

More efficient at fully clogged tubes or at
tubes with massive and hard scale

Long lances and in vertical position, difficult
to handle. Turning more difficult

e e R
Cleaning with rigid lances

Applicable at straight tubes only
Working pressure up to 3000bar possible

Maximum length is about 6 m, smallest
outside diameter is @10 mm
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Heat exchanger cleaning i tubes internal HAMMELMANN

Spray gun with slowly rotating lance i SP 3000 PR ER3

3 ldeal in combination with PUSH nozzles 1 for fully
clogged tubes or hard and heavy deposits

3 Pneumatic driven rotating lance

3 Speed adjustable from 100 up to 600 rpm

3 Max. operating pressure: 3000 bar
3 Flow rate up to 30 I/min possible
3 Recommened max. lance length: 4 m

3 Available lance outside diameter:
?14,3 mm or @10 mm




Heat exchanger cleaning T tubes internal HAMMELMANN’

Cleaning of spiral heat exchanger

Pump performance:
24 1/min @ 2000bar




Heat exchanger cleaning i tubes internal HAMMELMANN"

Semi automatic single lance tube claner 1-LTC

3

Pneumatically powered lance deployment and g:
retraction unit T

Only PULL nozzles possible

Flex lance
For static pipe cleaning nozzles or Turbojets

Operating pressure dependent on flex lances and
nozzles which are used

Deployment unit

Flow rate also limited by nom.id of flex lance
Increase safety; No hands directly on flex lance!

Increased efficiency, better cleaning result due to
uniform feeding speed

Max. feeding speed: 0,5 m/s
Weight: 9 kg




Heat exchanger cleaning i tubes internal HAMMELMANN’

Single lance tube cleaner 1-LTC in action

Ideal for inplant use. Quick setup, flexible, safe
Working in all positions possible T horizontal, vertical, overhead




