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(c) Direct Contact Heat Transfer (d) Transmural Heat Transfer
Heat transfer across Heat transfer through
interface between fluids walls: fluids not in contact
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d. Double Pipe Exchanger

c. Spiral Exchanger

e. Air Cooler Ex - a. Shell and Tube Exchanger
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« Double Pipe or Hairpin 5! s sledas

Simplest type has one tube inside another - inner

tube may have longitudinal fins on the outside

However, most have a

number of tubes in the outer
tube - can have very many tubes
thus becoming a shell-and-tube
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Shell-and-Tube Heat Exchanger
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Important type of HE.
It I1s used in almost every type of industry.

This type of heat exchanger consists of a set of
tubes in a container called a shell.

The fluid flowing inside the tubes is called the
tube side fluid and the fluid flowing on the outside
of the tubes Is the shell side fluid.






:Air cooled <al s Jasa- Hla o o) ad gl (slelaa

f 1

Section support

Air High fin tubes Alr channels
Hot fluid in—=
Tube supports
Fixed header —sa. e *"ﬁ:ﬁ:ﬂ
Hot fluid out —=
Fan Plenum Fan
Venturi Support
L
N air N Air

hEs T

Speed ]:[[H: Motor ] Speed HD:[ Motor ]

reducer reducer




i :Air cooled <Gl sa Java- Hla ad (o) Al ol (sledana

= Air blown across finned tubes (forced
draught type)

= Can suck air across (induced draught)
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i Plate and frame

= Plates hung vertically and Top Bar
clamped in a press or frame. N S I
= Gaskets direct the streams He

between alternate plates and
prevent external leakage

= Plates made of stainless steel or ‘
higher quality material Sl
= Plates corrugated to give points Moveable Follower

of support and increase heat
transfer
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i Plate types

Corrugations on plate
Improve heat transfer
give rigidity

Many points of
contact and a
tortuous flow path




General view of
plate exchanger

“Plate exchanger”
normally refers
to a gasketed
plate- and-frame
exchanger




Flow Arrangement within a
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i Plate Fin heat exchanger

m This type of heat exchanger uses "sandwiched" passages

containing fins to increase the effectivity of the unit.

B The designs include crossflow and counterflow coupled with
various fin configurations such as straight fins, offset fins and

wavy fins.
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i Spiral Heat Exchangers

= Spiral heat exchangers can be used in most applications in the
chemical process industry

= In many difficult applications where fouling and plugging are
problems, a standard shell and tube design may not be
effective

= While a spiral heat exchanger often has a higher initial cost, it
may provide a lower life cycle cost due to lower fouling rates
and ease of maintenance



= A spiral heat exchanger is composed
of two long, flat plates wrapped
around a mandrel or center tube,
creating two concentric spiral
channels

= In aspiral heat exchanger, the hot
fluid flows into the center of the unit
and spirals outward toward the outer
plates while at the same time, the cold
fluid enters the periphery and spiral
Inward, exiting at the center
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Compact Heat
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Heat Exchanger Types




Heat Exchanger Types




Common uses

TYPICAL SINGLE-STAGE
VAPOR COMPRESSION REFRIGERATION

refrigeration air power plants

chemical Petrochemical petroleum natural gas

plants plants refineries processing






