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Kata Pengantar

Alhamdulillah, segala puji dan syukur tidak terhingga
penerbit sampaikan kehadirat Allah SWT, dengan terbitnya
Buku Ajar Thermo-Fluids, karya Taufik, Ph.D.

Dalam kajian yang komprehensif ini, Taufik, Ph.D.,
memaparkan penjelasan yang mendalam dan unik mengenai
thermo-fluids. Secara rinci, terbagi dalam 7 chapter. Chapter 1
Introduction To Thermal and Fluids Engineering, Chapter 2 The
First Law of Thermodynamics, Chapter 3 Thermodynamic
Properties, Chapter 4 Thermodynamics Cycles and The Second,
Chapter 5 Refrigeration, Heat Pump and Power Cycles, Chapter
6 Fundamentals of Fluids Mechanics, dan Chapter 7 Internal
Flow.

Akhirnya, selain syukur ke hadirat Ilahi, penerbit juga
berharap semoga dapat mendorong masyarakat umum untuk
selalu  antusias dalam menambah wawasan dan ilmu
pengetahuan.

Penerbit
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CHAPTER 1 INTRODUCTION TO THERMAL AND
FLUIDS ENGINEERING

In thermal-fluids systems, the focus is on energy: its
use, conversion, or transmission in one form or another.
For example, consider a few of the energy flows in a car.
Gasoline is stored in a tank until its energy is needed to
move the vehicle from one place to another, and then the
gasoline is pumped from the tank to the engine. In the
engine the fuel is burned, and some of the released
chemical energy is converted to useful mechanical power
to propel the car. Mechanical power is also extracted to
drive: the water pump used in the engine-cooling system;
the alternator to provide electrical power for the CD player,
lights, cooling fan motor, and fuel pump; and the air-
conditioning system.

Cars of the 21st century are dramatically improved
over those of the early 1900s. The advances in
engineering are the result of improved technical knowledge
and the systematic application of this knowledge. The
intelligent use of basic thermal and fluids engineering
principles has improved the design of cars and other
thermal-fluids systems as diverse as buildings and window
air conditioners.

To analyze these systems, one, two, or three energy
disciplines are needed, separately or in combination.
These disciplines are:



CHAPTER 2 THE FIRST LAW OF THERMODYNAMICS

LEARNING OUTCOMES
At the end of this chapter, you should be able to:

1. Discuss the nature of internal energy.

2. Introduce the first law of thermodynamics, energy
balances, and mechanisms of energy transfer to or
from a system.

3. Describe the hypothetical substance “ideal gas” and
the ideal-gas equation of state.

2.1. The First Law of Thermodynamics

The first law of thermodynamics, also known as the
conservation of energy principle, provides a sound basis
for studying the relationships among the various forms of
energy and energy interactions.

Based on experimental observations, the first law of
thermodynamics states that energy can be neither created
nor destroyed; it can only change forms. Therefore, every
bit of energy should be accounted for during a process.

2.2. Internal Energy

Internal energy can be referred as the store of energy
which results from the random motion of atoms and
molecules of a body. At any particular state, the atoms and
molecules will have a particular overall degree of random
motion and, in pure substance; this degree of random
motion will be the same each time the substance returns to
that state. The degree of random motion must therefore be

16
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