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Jacket Corrosion and Its Protection
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Koshi Miyazaki

This paper describes some of our recent experiences with carbon steel corrosion accidents
caused mainly by cooling water among heat transfer media used in jackets, and focuses by
referring to relevant literature, on how corrosion takes place and how such corrosion can be

prevented.
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Table 1 Comparison of various jacket types and construction

Type Detail Remarks
- Conventional ~For keeping warm and keeping cool.
jacket . . . .
! Jacket Tank| ~Unsuitable for cumpulsive heating or cooling.
shell . .
~Most simple construction.
Plate coil Plate coil -Can be installed on existing tanks.
jacket .
:g\ ’E -Easy to replace jacket.
~Tank life is extended, since tank body is not in contact
Heat with codling or heating medium.
conductive
cement
Conventional Agitating nozzle -Heat transfer is accelerated owing to spiral flow produced
jacket with - L
jacket Wi . by hydraulic jet from agitating nozzle.
agitating A ][%
nozzles 1 -Simple construction.
—
Jacket
Conventional Partition -Spiral flow channels are formed by partition plates (baffles).
jacket with —ﬁ - .
:pir:l Wi i —Clearance between partition plates and jacket wall affects
partition H heat transfer performance.
H
I"‘E%l Jacket
Dimple /{\ Dimple jacket ~Most superior for higher jacket operating pressure.
jacket - h's . Ly
jacke ~Turbulence of heat transfer medium, which is created by
dimple jacket, accelerates heat trasfer.
8 B
Moo
Half-pi -Most superior for higher jacket operating pressure.
; pipe ‘3 L/‘\ p g ] P g P
jacket

V=0
o

HA,
T
Too

-Higher velocity and turbulence of heat transfer medium
are assured through jacket, which incidentally accelerates
heat transfer and reduces scale build-up or fouling in

jacket.

Inner jacket

N/

Outer
jacket

Inner
jacket

—Special type of spiral baffle jacket.
-Since patition plates transmit internal pressure to tank
wall, thickness of inner jacket can be minimized.

~Thinner jacket plate assures a more heat transfer.
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Table 2 Heat transfer media

Jacket
media

Working
temperature
(&%)

Features

Steam

120~210

-Heating proceeds mainly by condensation.
(change of latent heat)

~The jacket, which is so constructed that the
condensed water can be discharged from its
bottom, (conventional jacket) is of the most
simple construction, since steam itself is in
the state of vapor phase.

~The higher the temperature required, the
higher the vapor pressure, which sometimes
necessitated the use of a dimple jacket or
half-pipe jacket for reducing wall thickness
of the tank being used.

Hot water

Heating

40~ 80

~This is a heating medium used when a product
does not require elevated temperatures.

~This heating medium assures that the desired
temperature is instantaneously obtained by
directly blowing in the steam through an
in-line heater. Further, it can be used by
having circulated through a constant tempe-
rature vessel.

Heating oil

200~-350

-This is used when a heating medium is
required to be at an elevated temperatures but
not at higher pressures such as the steam.

-To prevent moisture from entering the
medium, attention must be paid when handling
this medium at elevated temperatures.

Industrial
water

(or clean
water)

10~ 30

-This is a cooling medium most commonly
used. The water, after used, is returned to a
cooling tower or chiller for circulation.

-Jons are sometimes exchanged to upgrade the
degree of purity.

Brine

Cooling

—40~ 10

-Calcium chloride or ethylene glycol is com-
monly used as a cooling medium, but some-
times causes corrosion problem. Accordingly,
used mostly today are those media improved
in this area.
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Photo. 1 Pitting occurred in plate coil

(a) Internal surface

(b) Section
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Table 3 Comparison of behavior mechanisms of various corrosion inhibitors

. . . Application
Corrosion protective covering
closed system open system
Component F catures trat
concentration
Classification Schematic clear soft pure - -
water | water | water high |medium| low
Polymer Ton 0 0 —There is a possibility that polymer phosphate is subjected to hydrolysis
ph‘osphate Fjrecipitation __1”3_0_1")__ in water, thus producing phosphoric acid ions partially, resulting in
(zincate) film type i | . . .
0 0 calcium and calcium phosphate scale build up. o A « % A e)
A\ . . .
Ca(Zn)/ —-Used mostly in an open circulatory cooling water system for low con-
C—Fe ] centration in which the residence time is short.
Formation : 10~-24 Hrs
Phosphonate Il{ IF ~Rarely decomposed in a usual open circulatory cooling water system.
po.lymer o-"P P-0 —Used mostly in an open circulatory cooling water system for high con-
(zincate) | | .. . . . .
0 0 centration in which the residence time is long. ') X X O A X
\ /
Ca(Zn)
| [ Fe ]
i
Nitrite Oxide film Thick —Very effective in a closed system, but sensitive to anion.
ickness
(molybdate) type -There is a case where NOg is converted into NHjz or N2 by a cirtain
(Passivated 7~ FeOOH . . . . .
film type) 7/ kind of bacteria, thus losing an intended effect. Its use together with a O O O % % X
%86’ i slime prevention agent is neccessary when applied at a water temperature | *
of 50°C or lower.
Formation : 1-10 Hrs
Molyhdate Ozxide film R R -Used as a nonphosphorous-based corrosion inhibitor.
carboxylate + | | —Sensitive to anion. Rarely decomposed with NOg -based inhibitor, used
polymer Precipitation F COO 00C . . L :
. . —FeOOH tl h t heat st tank.
(zincate) film type 7 L \Fe(Zn)/ mostly in such system incorporating a heat storage 0O 0 O % X O
L Fe |
Azole Eluted Thickness —Used as a corrosion inhibitor for copper-based metals.
meta.l-{on. . -Its effect is not affected by quality or temperature of water.
Precipitation /I\\ R In ixed with f the ab listed son inhibi
type —C N-Cu N\ N— ?gaA ~In many cases mixed with any of the above listed corrosion inhibitors. O O O O O O
= 7
R N
Formation : 1-10 Hrs
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