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MASTERING THE
MACHINE: YOUR
QUICK REFERENCE
FOR THE
MECHANICAL
ENGINEERING PE
EXAM

F o r  m e c h a n i c a l
engineers, earning the
Professional  Engineer
(PE)  license  is  more
than  just  a  career
m i l e s tone ;  i t  i s  a
testament  to  your
expertise,  dedication,
and  commitment  to

publ ic  safety.  The
journey to becoming a
licensed PE culminates
in  the  Principles  and
Practice of Engineering
(PE) exam, a rigorous,
eight-hour  test  that
evaluates  your  ability
to practice engineering
at a professional level.
As you prepare for this
significant  challenge,
you will quickly realize
that  success  depends
not  only  on what  you
k n o w  b u t  o n  h o w
efficiently  you  can
access and apply that
knowledge under timed
condit ions.  This  is
where  a  thoughtful,
well-organized  quick

https://old.setefer.com/


2

2 Quick Reference For The Mechanical
Engineering Pe Exam

2023-11-06

reference  for  the
M e c h a n i c a l
Eng ineer ing  PE
exam  becomes  your
most  valuable  asset.
This article serves as a
comprehensive  guide
to building and utilizing
such  a  re ference,
ensuring you walk into
t h e  e x a m  r o o m
confident,  prepared,
and  ready  to  succeed.

UNDERSTANDING
THE DEPTH OF THE
MECHANICAL
ENGINEERING PE
EXAM

Before  diving  into  the
specifics  of  a  quick
reference,  it  is  crucial
to  understand  the
scope  of  the  exam
itself.  The  mechanical
engineering PE exam is
n o t  a  t e s t  o f  r o t e
memorization.  Instead,
i t  i s  an  open-book
exam  des igned  to
simulate  real-world
engineering  problem-

s o l v i n g .  Y o u  a r e
permitted  to  bring
reference  materials,
w h i c h  i s  w h y  a
s t r a t e g i c  a n d
personalized  quick
r e f e r e n c e  c a n
dramatically  improve
your  performance.
The  exam  is  offered  in
three  distinct  depth
a r e a s :  H V A C  a n d
Refrigeration,  Machine
Design  and  Materials,
and Thermal and Fluid
Systems. Each module
c o v e r s  a  b r o a d
spectrum  of  topics,
from  thermodynamics
and  fluid  mechanics  to
statistics,  safety,  and
e n g i n e e r i n g
economics.  A  generic
study  guide  will  not
suffice.  Your  quick
reference  must  be
tailored  to  the  specific
module you are taking,
reflecting  the
equations,  concepts,
and data you are most
likely to need.
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The
Power of
a
Personali
zed Quick
Referenc
e
W h i l e  t h e  N C E E S
(National  Council  of
E x a m i n e r s  f o r
E n g i n e e r i n g  a n d
Surveying)  provides  a
h a n d b o o k ,  i t  i s  a
general  document
c o v e r i n g  a l l
engineering disciplines.
Relying  solely  on  this
handbook  during  the
exam  is  a  common
mistake.  F l ipp ing
through  hundreds  of
pages  under  t ime

pressure  is  inefficient.
A  personalized  quick
reference  for  the
M e c h a n i c a l
Eng ineer ing  PE
exam  condenses  the
critical  information
f r o m  t h e  N C E E S
h a n d b o o k ,  y o u r
textbooks,  and  your
c lass  notes  in to  a
streamlined,  easy-to-
navigate  format.  This
allows  you  to  spend
more  t ime  solv ing
problems and less time
searching for formulas.

ESSENTIAL
COMPONENTS OF
YOUR MECHANICAL
ENGINEERING PE
EXAM QUICK
REFERENCE

Building  an  effective
quick  reference  is  a
strategic process.  It  is
not merely a collection
of  formulas;  i t  is  a
curated  toolkit  of  the
most frequently tested
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concepts.  Below  are
t h e  f u n d a m e n t a l
sections  that  every
w e l l - c o n s t r u c t e d
re fe rence  shou ld
include.

Core
Engineeri
ng
Principles
and
Mathema
tics
This  foundat ional
section  should  be  the
first  thing  in  your
binder.  I t  includes
general  engineering
knowledge that applies
across  all  three  exam
modules.

Unit
Conversions:
Create a clear,
comprehensive
conversion table.
Include common
conversions like
ft-lb to BTU,
horsepower to
kW, psi to Pa,
and temperature
scales
(Fahrenheit,
Celsius, Kelvin,
Rankine). A
mistake in unit
conversion can
ruin an entire
problem.
Thermodynami
cs
Fundamentals:
The first and
second laws of
thermodynamics,
specific heat
relationships,
and property
relations for ideal
gases and real
substances.
Include the basic
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forms of the
steady-flow
energy equation.
Fluid
Mechanics
Basics: The
Bernoulli
equation,
continuity
equation, Moody
chart (for friction
factors), and
formulas for
Reynolds
number, head
loss (Darcy-
Weisbach), and
minor losses.
Heat Transfer
Equations: The
three modes of
heat transfer:
conduction
(Fourier's law),
convection
(Newton's law of
cooling), and
radiation (Stefan-
Boltzmann law).
Include the
overall heat
transfer

coefficient (U-
factor) equation.
Engineering
Economics:
Formulas for
present worth,
future worth,
annual worth,
capital recovery,
and benefit-cost
ratio. A simple
table for discrete
compounding
factors (P/F, F/P,
P/A, A/P) is
invaluable.
Mathematics
and Statistics:
Basic calculus
derivatives and
integrals,
standard normal
distribution
table, and
formulas for
mean, median,
mode, standard
deviation, and
probability.
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Module-
Specific
Sections
(Choose
Your
Depth

Area)
This is where you tailor
your quick reference
for  the  Mechanical
Eng ineer ing  PE
exam  to  your  chosen
module.  Create  highly
specific subsections.

FOR HVAC AND
REFRIGERATION

Psychrometrics
: This is the heart
of the HVAC
module. Include

the
psychrometric
chart (a physical
copy is
essential), but
also have key
formulas for
humidity ratio,
relative humidity,
enthalpy, and
sensible/total
heat ratios.
Refrigeration
Cycles: The
ideal vapor-
compression
cycle diagram,
COP formulas for
refrigerators and
heat pumps, and
compressor
power
calculations.
Load
Calculations:
Simplified
formulas from
ASHRAE for
heating and
cooling loads
(e.g., conduction
through walls,
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solar heat gain,
infiltration,
ventilation).
Components:
Key performance
formulas for
compressors,
condensers,
evaporators,
cooling towers,
fans, and pumps.

FOR MACHINE
DESIGN AND
MATERIALS

Stress and
Strain: Basic
stress (tension,
compression,
shear), strain,
Hooke's law,
Poisson's ratio,
and thermal
stress. Include
the stress-strain
curve for ductile
and brittle
materials.
Failure
Theories:
Maximum normal

stress theory,
maximum shear
stress theory
(Tresca),
distortion energy
theory (von
Mises). These are
critical for shaft
and component
design.
Fatigue and
Fracture: S-N
curves,
endurance limit,
Goodman
diagram, and
Miner's rule for
cumulative
damage.
Power
Transmission:
Formulas for
gears (spur,
helical, bevel),
belts, chains, and
shafts. Include
torque,
horsepower, and
bending moment
relationships.
Materials
Properties: A
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quick reference
table for
common
materials (steel,
aluminum, cast
iron, plastics)
listing yield
strength,
ultimate tensile
strength,
modulus of
elasticity, and
density.

FOR THERMAL AND
FLUID SYSTEMS

Fluid
Machinery:
Pump and fan
laws (affinity
laws), net
positive suction
head (NPSH)
calculation,
specific speed,
and system
curve equations.
Pipe Flow:
Detailed
formulas for
major and minor

head losses, pipe
sizing, and flow
networks. A
physical copy of
the Moody chart
is mandatory.
Power Cycles:
Rankine cycle
(steam), Brayton
cycle (gas
turbine), and
combined cycles.
Include thermal
efficiency
formulas and key
state point
calculations.
Compressible
Flow: Isentropic
flow relations,
Mach number,
and formulas for
flow through
nozzles and
diffusers. Include
the basic normal
shock relations.
Combustion:
Stoichiometric
air-fuel ratio,
heating values
(HHV and LHV),
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and adiabatic
flame
temperature
concepts.

STRATEGIES FOR
BUILDING YOUR
QUICK REFERENCE

Creating the reference
m a t e r i a l  i s  a s
important  as  the  final
product. The process of
compiling,  organizing,
a n d  w r i t i n g  t h e
information  reinforces
your  understanding.

Start
Early and
Iterate
Do  not  wait  unt i l  a
week before the exam
to build your reference.
As  you  study  each
t o p i c ,  c r e a t e  a
corresponding  page.
For  instance,  after
studying  steam tables

for  thermodynamics,
create a concise page
with  instructions  on
how  to  navigate  the
tables,  key  saturation
p r o p e r t i e s ,  a n d
superheated  steam
formulas. This iterative
process  ensures  your
r e f e r e n c e  g r o w s
organically  with  your
knowledge.

Focus on
Clarity
and
Organizat
ion
Use tabbed dividers for
each  major  section.
Wr i te  c lear ly  and
legibly.  Use  color-
coding  to  highlight
crit ical  equations,
common  pitfalls,  or
specific  units.  For
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example,  use  a  red
marker  fo r  sa fety
factors  or  green  for
efficiency  formulas.
The  goal  is  to  find
i n f o r m a t i o n  a t  a
glance.

Integrate
Examples
and Units
For complex equations,
include a small, solved
example  w i th  the
correct  un i ts .  For
instance, when writing
the Bernoulli equation,
show the units for each
term (ft, psi, ft/s). This
visual  reminder  helps
prevent  unit  errors
dur ing  the  exam.
Always state the units
for  every  variable  in
your formulas.

Use the
NCEES
Handboo
k as Your
Base
Your quick reference is
not  meant  to  replace
the  NCEES  handbook
but  to  supplement  it.
Identify  the  equations
a n d  t a b l e s  i n  t h e
handbook  that  are
noted  or  frequently
used.  Extract  those
core  elements  and
place  them  into  your
reference.  This  allows
you to avoid the time-
consuming  search
through the  handbook
for  the  most  common
items.

COMMON PITFALLS



Quick Reference For The Mechanical
Engineering Pe Exam 11

11

TO AVOID

Even  w i th  a  g reat
reference,  missteps
can occur. Being aware
of common pitfalls can
save you valuable time
and points.

Overloading
Your
Reference: A
reference with
hundreds of
pages of dense,
unorganized text
is no better than
the NCEES
handbook. Be
ruthless. If you
have not used a
formula during
practice,
consider leaving
it out.
Neglecting the
Physical Copy:
Some candidates
try to rely solely
on digital
resources on a
laptop or tablet.
However, the

exam
environment can
be stressful, and
technology can
fail. A well-
bound, physical
binder is reliable
and easy to
navigate.
Ignoring the
NCEES
Handbook:
Some areas of
the exam will
require obscure
data from the
handbook. Your
quick reference
should guide you
to the right
section of the
handbook, not
replace it
entirely. Include
page references
for complex
tables.
Poor Indexing:
If you cannot find
the equation for
"heat exchanger
effectiveness"
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quickly, your
reference fails.
Create a table of
contents or an
index on the
cover of each
tab.

EXAM DAY: USING
YOUR QUICK
REFERENCE
EFFECTIVELY

Your strategy on exam
day is just as important
as your preparation. A
ca lm,  method ica l
approach  combined
with  a  well-organized
quick  reference  for
the  Mechan i ca l
Eng ineer ing  PE
exam can make all the
difference.

Time
Managem

ent
The  exam  is  e ight
hours  long,  typically
split  into  a  four-hour
morning session and a
four-hour  afternoon
session.  Aim to spend
n o  m o r e  t h a n  6
minutes per problem. If
you are stuck, use your
reference  to  find  the
relevant formula within
2  m i n u t e s .  I f  y o u
cannot  find  it  or  solve
it  quickly,  flag  the
question and move on.
Do not let one problem
consume your time.

Navigatin
g Your
Referenc
e
When you encounter a
problem,  first  identify
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the  core  topic  (e.g.,
"This is a pump NPSH
p r o b l e m " ) .
Immediately  flip  to
your "Pumps" tab. Scan
your reference for the
NPSH available formula
and  the  key  variables
(atmospheric pressure,
elevation head, friction
l o s s e s ,  v a p o r
pressure).  Having  this
information  at  your
fingertips  saves
minutes  per  problem,
which  accumulates
over  the  eight-hour
exam.

Staying
Calm and
Focused
Remember  why  you
built your reference: to
reduce  stress  and
improve  efficiency.
Trust your preparation.
If  a  problem  seems

complex, break it down
into smaller steps. Your
reference  is  there  to
guide  you  through
each step. Take a deep
b r e a t h ,  r e a d  t h e
problem carefully,  and
then  consu l t  your
materials.

CONCLUSION

Passing the Mechanical
Engineering PE exam is
a  cha l leng ing  but
achievable  goal.  It
requires deep technical
knowledge,  strategic
p repara t i on ,  and
effective  time
m a n a g e m e n t .  A
t h o u g h t f u l l y
constructed  quick
reference  for  the
M e c h a n i c a l
Eng ineer ing  PE
exam  i s  not  just  a
collection  of  formulas;
it  is  a  mirror  of  your
understanding,  a  tool
for  efficiency,  and  a
source  of  confidence.
By  investing  the  time
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to build a personalized,
o r g a n i z e d ,  a n d
c o m p r e h e n s i v e
r e f e r e n c e ,  y o u
transform  the  open-
book exam from a test
of information retrieval
in to  a  test  o f  t rue
e n g i n e e r i n g
application. Begin your

r e f e r e n c e  e a r l y ,
p r a c t i c e  w i t h  i t
diligently,  and  walk
into the exam knowing
you have the resources
to succeed. Your career
a s  a  l i c e n s e d
Professional  Engineer
is  waiting.


