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heat exchangers is necessary 
to evaluate vendors' proposed 
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ers, or plate heat exchangers 
(PHEs), are a type of compact 
heat exchanger. PHEs have 

been widely used in the food indus
tries, mainly because they easily 
meet health and sanitation require
ments due to their simple disassem
bly for cleaning. They have recently 
become more common in the chemical 
process industries (CPI) for certain 
applications 位ld operational condi
tions. Generall只 a PHE is designed 
and supplied by vendors exclusively, 
making them a proverbial “black 
box" for engineers. However, it is a 
poor practice to rely only on vendors, 
who, at times, may not fully under
stand actual fluid properties or pro
cess requirements at a specific site. 
This can lead to design mistakes or 
equipment inadequacies. 

This article covers the practical 
design aspects of PHEs, and ex
plains how to design a PHE using a 
generally accepted method derived 
企om heat-exchanger design fun
damentals. This method can be ap
plied to the preliminary design of a 
PHE and can also be used to r eview 
vendors' proposed equipment for its 
suitability for a required service. 

FIGURE 司 . Numerous 
components are contained 
within a PHE assembly Guide bar 

(bollom) 

Wha t engin eer s sh ould lmow 
Using convective heat-transfer 
principles, a PHE achieves heat 
transfer via two streams of fluid 
that are separated by a stainless
steel corrugated plate, forming a 
small (usually 2- 5 mm in size) flow 
passage. This small flow passage, 
along with the geometry ofthe PHE 
plates, induces turbulence, contrib
uting to a very high convective 
heat-transfer coefficient - much 
higher than that seen in shell-and
tube (S&T) heat exchangers. Fig
ure 1 shows the m句or components 
ofa PHE. 

Plate-corrugation geometry is an 
important feature for PHEs. Fig
ure 2 shows the two typical types 
of plate司corrugation geometη; in
termating and chevron (herring
bone). Chevron geometry produces 
greater heat-transfer enhancement 
for a given pressure drop and thus 
is more commonly used. 

Gaskets are installed in a groove 
around the heat-transfer surface on 
a PHE plate to prevent fluid leak
age to the outside and to avoid con
tamination of process fluids. Also, 
the gasket s help to control fluid 
movement by creating an alternat-
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ing flow sequence between the two 
fluids in the plate channels. A fluid 
may be prevented from entering 
some plate channels, but will be r e
quired 切 enter others. 

As mentioned previously, PHEs 
have much higher convective heat
transfer coefficients compared to 
S&T heat exchangers. Some addi
tional advantages in using PHEs 
r ather than S&T heat exchangers 
ar e as follows: 
• True countercurrent flow is easily 

achieved 
• Surface area per unit volume is 

very high - usually greater than 
700 m2/m3 

• Equipment is lightweight and 
compact; only a small p lot space 
is required 

• Mod的cations to meet specific pro
cess requirements can be achieved 
by simply changing the number or 
form of plates 

• A wide range of fluids, including 
ones that are very viscous, can 
be processed with relatively little 
expense .The heat-transfer area can be eas
ily increased or decreased 

• When leaks occur, contamination 
of the process fluid is prevented 














