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Types

Heat Exchanger Types

Heat exchangers are ubiquitous to energy conversion and utilization. They involve 

heat exchange between two fluids separated by a solid and encompass a wide 

range of flow configurations.

• Concentric-Tube Heat Exchangers

Parallel Flow Counterflow

 Simplest configuration.

 Superior performance associated with counter flow.
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Types (cont.)

• Cross-flow Heat Exchangers

Finned-Both Fluids

Unmixed

Unfinned-One  Fluid Mixed

the Other Unmixed

 For cross-flow over the tubes, fluid motion, and hence mixing, in the transverse

direction (y) is prevented for the finned tubes, but occurs for the unfinned condition.

 Heat exchanger performance is influenced by mixing.
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Types (cont.)

• Shell-and-Tube Heat Exchangers

One Shell Pass and One Tube Pass

 Baffles are used to establish a cross-flow and to induce turbulent mixing of the

shell-side fluid, both of which enhance convection.

 The number of tube and shell passes may be varied, e.g.:

One Shell Pass,

Two Tube Passes

Two Shell Passes,

Four Tube Passes



Curso de Engenharia Mecânica -

PUCPR

Trocadores de calor
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Condensador

Os condensadores de fluxo paralelo surgiram melhorando ainda
mais a eficiência e com peso reduzido.

1 passe

2 passes

3 passes

Microcanais

Tubos paralelos

Sistema de sub-resfriamento
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Types (cont.)

• Compact Heat Exchangers

 Widely used to achieve large heat rates per unit volume, particularly when 

one or both fluids is a gas.

 Characterized by large heat transfer surface areas per unit volume, small 

flow passages, and laminar flow.

(a)  Fin-tube (flat tubes, continuous plate fins)

(b)  Fin-tube (circular tubes, continuous plate fins)

(c)  Fin-tube (circular tubes, circular fins)

(d)  Plate-fin (single pass)

(e)  Plate-fin (multipass)
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Evaporador

Este trocador de calor no início também era constituído de tubos
circulares fixados por expansão mecânica, sendo substituído pelo
modelo serpentina e depois pelo evaporador de placas.

Montagem da placas Fluxo do Gás



Curso de Engenharia Mecânica -

PUCPR



Curso de Engenharia Mecânica -

PUCPR

PAREDE

ISOLANTE

CALORÍMETRO

VENTILADOR

AQUECEDOR

"SCREEN"
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COMPRESSOR

CONDENSADOR

SISTEMA DE REFRIGERAÇÃO

VENTILADOR

Calorímetro
O calorímetro permite simular o efeito da carga térmica e medir a 
transferência de calor no evaporador.

Freezer horizontal
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: www.myoops.org/.../CourseHome/index.htm

: www.mirm.pitt.edu/.../projects/projects4.asp

Artificial lung

http://www.myoops.org/.../CourseHome/index.htm
http://www.mirm.pitt.edu/.../projects/projects4.asp
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Coeficiente Global de Transferência 

de Calor
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Energy Balance

 
médio

TUAQ 

Overall Energy Balance

• Assume negligible heat transfer between the exchanger and its surroundings

and negligible potential and kinetic energy changes for each fluid.

 , ,h i h ohq m i i


   , ,c c o c iq m i i


 

 fluid enthalpyi 

• Assuming no l/v phase change and constant specific heats,

 , , ,p h h i h ohq m c T T


   , ,h h i h oC T T 

 , , ,c p c c o c iq m c T T


   , ,c c o c iC T T 

• Application to the hot (h) and cold (c) fluids:

 
médio

TUAQ 
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TROCADORES DE CALOR DE 

CORRENTES PARALELAS
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TROCADORES DE CALOR COM 

CORRENTES CONTRÁRIAS
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LMTD Method

A Methodology for Heat Exchanger

Design Calculations
- The Log Mean Temperature Difference (LMTD) Method -

• A form of Newton’s Law of Cooling may be applied to heat exchangers by

using a log-mean value of the temperature difference between the two fluids:
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Evaluation of                        depends on the heat exchanger type.1 2 and T T 
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Special Conditions

CONDIÇÕES ESPECIAIS

 Case (a):  Ch>>Cc or h is a condensing vapor  .hC 

– Negligible or no change in   , , .h h o h iT T T

 Case (b):  Cc>>Ch or c is an evaporating liquid  .cC 

– Negligible or no change in  , , .c c o c iT T T

 Case (c):  Ch=Cc.

1 2 1mT T T   
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TROCADORES DE CALOR COM CORRENTES 

CRUZADAS E PASSES MÚLTIPLOS

CClmlm TFT ,

CC: Corrente Contrária
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TROCADORES DE CALOR COM CORRENTES 

CRUZADAS E PASSES MÚLTIPLOS
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TROCADORES DE CALOR COM CORRENTES 

CRUZADAS E PASSES MÚLTIPLOS



Curso de Engenharia Mecânica -

PUCPR



Curso de Engenharia Mecânica -

PUCPR

Definitions

Método e-NUT

• Heat exchanger effectiveness,    :     e

max

q

q
e 

0 1e 

• Maximum possible heat rate:

 max min , ,h i c iq C T T 

min

 if 
or

h h cC C C
C


 
  if c c hC C C

L→∞
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Definitions (cont.)

• Number of Transfer Units, NUT

min

UANTU
C



 A dimensionless parameter whose magnitude influences HX performance:

 with q NTU 
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HX Relations

Heat Exchanger Relations
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•  min , ,h i c iq C T Te 

• Performance Calculations:

  min max, /f NTU C Ce 

Cr

 Relations  Table 11.3 or Figs. 11.10 - 11.15
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