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HEAT TRANSFER

Process temperature control
with bolt-on jackets

Economy, availability, adaptability among pluses

processing system (piping and

equipment) has been made by fabri-
cating a jacket onto the base components
(Fig. 1), or by producing equipment from
double-wall castings.

lein\m:my. the integrally jacketed

1m1 nr welded)

Cast or welded (pictured) integral
jackets on valves and other compo-
nents provide benchmarks against

The thermal performance of the inte-
erally jacketed system is the benchmark
against which other process heating
sources are compared. An integrally jack-
eted system heats quickly and maintains

ng t
capacity to achieve fast
start-ups in the event the process freezes
because of an unexpected stoppage of
steam or other heating medium.

Disadvantages cited for the integrally
jacketed system include high cost, fimited
selection of jacketed components and
Tong delivery times.

Bolt-on heating jacket:

These limitations emphasize some
advantages of the bolt-on heating system
(Fig. 2), which warrant consideration for
any project requiring close temperature
maintenance.

Cost considerations
Initial and maintenance costs of the bolt-
on jacket (and component) are lower than
the integrally jacketed component.
Reasonable delivery times are normal,
‘While most process components can be
effectively heated with bolt-on jackets, the
higher heat input rate of an integral jacket

which
ods are compared.

choosing

from a wide selection of heated equipment.
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SPOTLIGHT: HEAT TRANSFER

i often cited as a performance advantage.
Tuis true that bolt-on jacket heating speed
i lower than that of integral jackets, but
bolt-ons provide more than adequate heat-
ing speed for most processes.

‘The primary function of most heating
jackets i to maintain process tempera-
tures. The net heat transferred to a
process, ideally, is zero. Therefore, the
purpose of most heating jackets s 10 off-
set process heat loss to the atmosphere.

In this context, the jacket is a heat
shield under normal processing conditions
(Fig. 3). Melt-out is another function that
properly designed jackets provide, even
though heat input 1o the process is some-
what restrained by the double-wall heat
path

While the double-wall heat path
retards thermal performance during start-
up, it offers a singular advantage that easi-
ly offsets a lower rate of heat transfer.
This important s elimi

cracks in base components or core piping
cause cross that, in tm,

“This jacketing versatiity extends o valves,

can cause extensive problems in product

quality. Production and maintenance costs  Jackets for valves

skyrocket. The two styles of bolt-on jackets most
cross widely used for hown in Fi

occurs more often than is commonly 1. Cast aluminum bolt-on jacket with a

acknowledged.

Chemically aggressive processes and
anhydrous processes are prime candidates
for bolt-on heating systems. Products such
as acrylic acid, cyanuric chloride,
dimethyl terephthalate (DMT), phthalic
anhydride, sodium, sulfur, phosphorus and
various foodstuffs are typical processes
that cannot tolerate cross contamination.
‘The bolt-on heating system will melt out
these processes while isolating the heating
fluid from the process fluid.

‘The major contribution bolt-on heating
technology makes to chemical processing is
the extensive sekction of jacketed equipment

the possiblity of crosscontamination.

s liquid enters the heating
medium system or the heating medium
breaches the process, cross contamination
oceurs (Fig. 4). Defects in castings and

neers. For example, practicaly all flow mea-
surement devices such as Coriolis meters, vor-
tex shedding meters, orifice clemens, tubine

meters, and posiive displacement meters are
ek with bk heating jackets.

(Aluminus
Casting)

Process Component
Valve, Purrlp. Meter, etc.)

(In)

The prmary function f t

jacket

pensating for
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steel pressure chamber embedded in the
aluminum, The pressure chamber receives
the heating fluid and the aluminum trans-
fers heat to the valve body.

In a typical installation, heat transfer
cement s used to fill any voids between
the internal surface of the jacket and the
body of the valve. The jacket covers the
flanges of the valve. It can also be made
to cover the mating flanges on adjacent
piping, ths providing a heat shield to an
entire valve station.

When the jacket raises component
temperature (o the process equilibrium
temperature, the heat-shield effect (Fig. 3)
omes into play, maintaining the process
temperature within close tolerances

b

the compo-
nent body. The hollow annulus conveys
the heating fluid,

Fabricated bolt-on valve jackets are
difficult to manufacture in accordance
with the ASME BPV Code. There are two
underlying reasons:

a. The intemal dimensions of the jack-
etmay be sufficiently large (o put the fab-
rication within the jurisdiction of the
Code, thus requiring a Code “Stamp”
which substantially increases the unit cost.
This is especially true when the jacket
shape is complex enough to require proof
testing of a fnished assembly.

b. Joint designs in the fabricated jack-
et, when made in accordance with the
ASME Code, add substantially to the
cost of the jacket, compared to jackets
made without ASME Code-sanctioned
joint details. Fabricated bolt-on jackets
usually do not fit the process component
as well as the cast aluminum jackets,
because most component shapes are
more easily duplicated by molding than
by fabri




fabricated
to heat

maintenance problems.

Pressure loads must be carefully analyzed to determine the
‘number and location of pressure retaining stays (Fig. $). Jackets
with large, non-stayed areas are subject to potentially dangerous
deformation under elatvely low pressure loads.

Fabricated bolt-on jackets are installed on valves with heat trans-
fer cement between the inner surface of the jacket and the body of
the valve. From a thermal standpoint, these jackets can be made to
perform well in service. They often require the use of substantially
‘more heat transfer cement than the cast aluminum jackets.

and blowers

Uniform heating is critical for close-olerance rotating equipment
such as pumps and blowers. This equipment s difficul (0 jacket
by fabricating mugml jackets onto nmhmw casings. The casings
are 2p

Thors as o metocs nrymmmg ml::gr.ﬂ ckets on pumps.
One method is 1o weld a jacket onto the pump casing and then
‘machine the pump to the required tolerances. Another method is to
cast the jacket and the pump simultaneously. Integral jackets for
arge pumps or blowers are not readily available. Several manu-
facturers of both centrifugal and positive displacement pumps
have recognized the advantages of bolt-on jackets and actively
promote this heating technique. Examples of pump and blower
jackets are shown in Fig. 6.

Sizes of centrifugal pumps heated with bolt-on jackets range

m 2+in X 1-in X 6-in to 10-in X 8-in x 18-in. Induced draft blow-
ers frequently used in sulfur storage facilities (with wheel diame-
tersupto M) have been heated with bolt-on jackets. At the other
end of the spe anall used in synthetic fiber pro-
duction and un!)‘ a few centimeters in diameter can be uniformly

ted o

Meters and instruments
As noted earfier, the versailty of the bolt-on heating technology is

Abroad range of rotating equipment uses bolt-on jackets.

highest temperature limits with bolt-on jackets (Fig. 7). Compared to
tube tracing. the major advantage of the bolt-on jacket s the consisten-
cy of installation that can be achieved each time the meter or instru-

fany meters and instruments are sensitve to thermal-stress di
tortion that occurs when a section of the component body
high heat input while another section is relatively cold. Uneven
heating creates thermal stresses that can distort measurement accu-
racy. The bolt-on jacket, because it covers the entire component,
heats the body of the component uniformly during start-ups. It
‘maintains a uniform heat shield during operation that minimizes

receives

variety of

CHEMICAL PROCESSING



SPOTLIGHT: HEAT TRANSFER

e
Bolt-on heating jackets have solved several
& - unique thermal processing problems:

L A polymer additive system oper-
{ ating at S00°F consisted of melt-pors,
pumps, meters, and valves (Fig. 8). It
was designed 1o allow an R&D facility
t0 quickly vary formulations of poly-
mer additives and provide the optimiz-
ing data to production. Hot oil heating

was selected for this application
Due to the complexity of the inter-
— connecting piping with numerous
valves and meters, the uniform heating
I provided by bolt-on jackets could ot be
. duplicated by other heating methods.
& 2 without severely exceeding the plant’s

* - budget.

(] 2. Bolt-on jacketing was selected for
a pilot plant that needed relatively quick
equipment rearrangement so that the
under develop-
ested with various picces
of cquipment (Fig. 9). Fast cquipment
change-out with uniform heating was
Bolt-on jackets heat met iformi izing 1 the major design contribution of the
stresses that can cause Inaccurate outputs. bolt-on heating system.
A heated process consisting of

Uniform temperature control for this
polymer additive unit was achieved
with a “total” bolt-on heating system,
‘which pr i Bolt-on heati for pil ile testi
than a fabricated jacketed system. ment arrangements to speed development of new processes.




many jacketed components was
needed in a relatively short peri-
od 10 meet an aggressive pro-
duction schedule.

To simplify fabrication and
speed-up delivery. the designers
elected to heat the equipment
(valves. pumps, meters and
instruments) with bolt-on jackets
(Fig. 10). Swaged jacket con-
struction with insert flange con-
nections was used on the piping
system. The bolt-on jackets gave
designers the freedom to select
off-the-shelf equipment. The
owner credits bolt-on jackets
with helping ensure that the plant
was erected and operational on
the fast-track project schedule.

By Dave Hombaker, Manager.
Bolt-On Products, Controls
Southeast Inc, Chariote, NC.

This is an expanded reprint
from an article that appeared in
Chemiical Processing. August. - Bolt-on jackets for valves, pumps and meters received high marks from plant owners for
1997. i . %
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