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Ac Split System Diagram

Understanding the AC
Split System Diagram:
A Complete Guide to
How Your Air
Conditioner Works

When  the  summer  heat  becomes

unbearable, few household appliances
provide as much relief as a split air
conditioning  system.  Yet,  for  most
homeowners,  the  mechanics  behind
that cool breeze remain a mystery. An
AC split  system diagram  is  more
than just a technical illustration; it is a
visual roadmap that explains how your
air  conditioner  extracts  heat  from
your  indoor  space  and  expels  it



outdoors. Understanding this diagram
empowers  you  to  maintain  your
system more effectively, communicate
confidently  with  HVAC  technicians,
and even identify potential problems
before  they  esca la te .  In  th is
comprehensive  guide,  we  will  walk
through every component, connection,
and process shown in a typical split
AC system diagram.

What Is a Split Air
Conditioning System?

A  split  air  conditioning  system
consists of two main units: an indoor

unit  and an outdoor unit,  connected
by  refrigerant  lines  and  electrical
wiring.  Unlike  packaged  systems
where all components are housed in a
single cabinet, split systems allow for
flexible  installation  and  quieter
operation  indoors.  The  AC  split
system  diagram  illustrates  how
these  two  units  work  together  to
transfer heat, making it an essential
reference  for  technicians,  DIY
enthusiasts, and homeowners alike.

The beauty of a split system lies in its
s impl ic i ty  and  ef f ic iency.  By
separating the noisy compressor and
condenser  coils  from  the  indoor
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evaporator,  manufacturers  create  a
system  that  distributes  cool  air
without the mechanical rumble inside
your living space. The diagram reveals
the precise path that refrigerant takes
through  the  system as  it  alternates
between  liquid  and  gas  states  to
absorb  and  release  heat.

Key Components
Shown in an AC Split
System Diagram

Before  diving  into  how  the  system
operates, it is crucial to identify the
major components that appear on any

standard AC split system diagram.
Each part plays a specific role in the
refrigeration cycle.

Indoor Unit Components

The indoor unit, typically mounted on
a  wall  or  cei l ing,  contains  the
following  key  parts:

Evaporator Coils: These copper
or aluminum coils hold cold
refrigerant. Warm indoor air
blows across them, causing the
refrigerant to absorb heat and
evaporate into a gas.
Blower Fan: This fan draws
warm room air across the



evaporator coils and pushes the
cooled air back into the space.
Air Filter: Located at the intake,
the filter traps dust, pollen, and
other particles to protect the
system and improve indoor air
quality.
Expansion Device: Often a
thermal expansion valve or
capillary tube, this component
regulates the flow of refrigerant
into the evaporator coils.
Control Board: The electronic
brain of the indoor unit manages
fan speed, temperature settings,
and communication with the
outdoor unit.

Drain Pan and Drain Line:
Condensation that forms on the
cold evaporator coils collects in
the pan and is drained away
through a small pipe.

Outdoor Unit Components

The outdoor unit, usually placed on a
concrete  pad  or  mounted  on  an
exterior  wall,  houses:

Compressor: Often called the
heart of the system, the
compressor pressurizes
refrigerant gas, raising its
temperature and preparing it to
release heat.
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Condenser Coils: These coils
dissipate the heat carried by the
refrigerant to the outside air.
Condenser Fan: This fan pulls
outdoor air through the
condenser coils to speed up heat
rejection.
Refrigerant Lines: Two copper
tubes connect the indoor and
outdoor units: a smaller liquid
line and a larger suction line.
Accumulator: This component
prevents liquid refrigerant from
entering the compressor, which
could cause damage.
Service Valves: These allow
technicians to access the

refrigerant circuit for
maintenance or repairs.
Electrical Components:
Contactors, capacitors, and
relays control power delivery to
the compressor and fan motor.

How the Refrigeration
Cycle Works in a Split
AC System

The  AC  split  system  diagram
becomes truly informative when you
trace  the  path  of  the  refrigerant
through  the  complete  cycle.  This
process relies on the basic principles



of  thermodynamics:  heat  naturally
moves from warmer areas  to  cooler
areas, and changing the pressure of a
substance changes its boiling point.

Step 1: Compression

The cycle begins with the compressor
in the outdoor unit.  The compressor
takes  low-pressure,  low-temperature
refrigerant gas from the suction line
and compresses it into high-pressure,
high-temperature  gas.  This  sudden
increase  in  pressure  raises  the
refrigerant  temperature  well  above
the  outdoor  ambient  temperature,
which  is  essential  for  the  next  step.

Step 2: Condensation

The hot, high-pressure gas flows into
the condenser coils. As the condenser
fan  blows  air  over  these  coils,  the
refrigerant cools down and transforms
into  a  liquid.  This  phase  change
releases a large amount of heat to the
outdoors. By the time the refrigerant
exits  the  condenser,  it  is  a  warm
liquid under high pressure.

Step 3: Expansion

The  high-pressure  liquid  travels
through the liquid line into the indoor
unit.  Before entering the evaporator
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coils, it passes through the expansion
device.  This  component  causes  a
sudden  drop  in  pressure,  which
dramatically  lowers  the  refrigerant
temperature.  Some  of  the  liquid
flashes  into  a  gas,  creating  a  cold
mixture that is now ready to absorb
heat from your indoor air.

Step 4: Evaporation

The  cold  refrigerant  mixture  flows
through  the  evaporator  coils.  The
indoor blower fan pulls warm room air
across these coils, and the refrigerant
absorbs the heat. As it absorbs heat,
the refrigerant evaporates back into a

low-pressure gas. This is the moment
when your room actually gets cooler.
The  now-gaseous  refrigerant  travels
through the suction line back to the
compressor, and the cycle repeats.

Reading an AC Split
System Diagram: What
to Look For

When  you  examine  an  AC  split
system  diagram,  pay  attention  to
several key elements that reveal the
system  design  and  operation.  Most
professional diagrams include arrows
showing  refrigerant  flow  direction,



temperature  labels,  and  pressure
readings  at  various  points.

Line Sizes and Connections

The diagram typically shows the liquid
line as a smaller diameter tube and
the suction line as a larger diameter
tube. The suction line must be larger
because  it  carries  low-pressure  gas,
which  takes  up  more  volume  than
liquid. Proper sizing and insulation of
these  lines  are  critical  for  system
efficiency.  Many  diagrams  also
indicate  where  insulation  should  be
applied.

Electrical Schematic Overlay

Some diagrams include an overlay of
the electrical connections between the
indoor  and  outdoor  units.  These
connections include power wiring for
the  compressor  and  fan,  as  well  as
low-voltage  control  wires  that  carry
signals  from  the  thermostat  to  the
control  board.  Understanding  this
part  of  the  diagram  helps  when
troubleshooting issues like the system
not turning on or the fan running but
no cooling.
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Safety and Protection Devices

High-quality  AC  split  system
diagram  examples  will  highlight
safety  components  such  as  high-
pressure  switches,  low-pressure
switches, thermal overload protectors,
and  fusible  plugs.  These  devices
protect  the  system  from  damage
under abnormal operating conditions,
and  their  locations  on  the  diagram
help  technicians  diagnose  faults
quickly.

Common
Configuration
Variations in Split AC
Systems

Not all split air conditioning systems
are  identical.  Depending  on  the
manufacturer ,  capaci ty ,  and
application, several variations appear
i n  p r a c t i c a l  i n s t a l l a t i o n s .
Understanding these differences helps
when  interpreting  any  AC  split
sys tem  d iagram  y o u  m i g h t
encounter.



Single-Zone vs. Multi-Zone
Systems

A  single-zone  diagram  shows  one
indoor unit connected to one outdoor
unit .  This  is  the  most  common
residential  configuration.  Multi-zone
diagrams,  by  contrast,  illustrate
multiple indoor units connected to a
single  outdoor  unit.  These  systems
use  branch  boxes  or  individual
refrigerant  metering  devices  to
control each zone independently. The
diagram  becomes  more  complex,
showing  multiple  sets  of  refrigerant
lines and additional isolation valves.

Heat Pump vs. Cooling-Only
Systems

Cooling-only split  systems follow the
cycle  described  earlier  in  a  single
direction.  Heat  pump  diagrams
include  a  reversing  valve,  which
allows the refrigerant  flow direction
to  reverse.  In  heating  mode,  the
indoor  coils  become  the  condenser
(releasing heat into the room) and the
outdoor coils become the evaporator
(absorbing heat from the outside air).
A  heat  pump  AC  split  system
diagram  will  always  show  this
reversing  valve  along  with  a  check
valve  and expansion device  on both
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sides of the system.

Ducted vs. Ductless
Configurations

Ductless mini-split diagrams show the
indoor  unit  mounted  directly  in  the
conditioned space with no ductwork.
Ducted split system diagrams include
an air  handler with a larger blower
that distributes cooled air through a
network of ducts. The diagram for a
ducted  system  will  show  additional
components  like  plenums,  dampers,
and return air grilles.

Troubleshooting with
an AC Split System
Diagram

Having  a  clear  AC  split  system
diagram  at  hand can transform the
way  you  approach  common  air
conditioning  problems.  Instead  of
guessing,  you  can  trace  the  likely
cause  of  a  failure  by  following  the
refrigerant or electrical path.

Insufficient Cooling

If  your  system  is  running  but  not
cooling adequately,  the diagram can



help  you  narrow  down  possibilities.
Check  whether  the  issue  lies  with
airflow across the evaporator coils, a
dirty  air  filter,  or  low  refrigerant
levels.  On  the  diagram,  trace  the
refrigerant path to see if a restriction
might exist at the expansion device or
i f  a  leak  has  developed  in  the
evaporator  or  condenser  coils.

Frozen Evaporator Coils

Ice forming on the indoor coils often
points  to  restricted  airflow  or  low
refrigerant.  The  diagram  shows  the
relationship  between  the  evaporator
temperature, airflow, and refrigerant

pressure. When airflow is blocked by
a  dirty  filter  or  when  refrigerant
charge  is  low,  the  evaporator
temperature  drops  below  freezing,
causing condensation to freeze on the
coils.

Compressor Won't Start

When the outdoor unit hums but the
compressor  does  not  engage,  the
electrical  portion  of  the  diagram
becomes  your  best  friend.  Look  for
the  contactor,  capacitor,  and  start
relay. A failed capacitor is one of the
most common reasons a compressor
fails to start, and the diagram shows
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exactly where to test for continuity.

Maintenance Tips
Informed by the Split
System Diagram

Understanding the AC split  system
diagram  also  helps  you  perform
routine maintenance that keeps your
system running efficiently.  Here are
practical actions you can take based
on what you have learned about the
components and their functions.

Clean or replace the air filter1.
monthly: The diagram shows

the filter at the intake of the
indoor unit. A clogged filter
restricts airflow, which reduces
cooling capacity and can cause
the evaporator coils to freeze.
Keep the outdoor unit clear:2.
The condenser coils and fan
need unobstructed airflow to
reject heat. Trim vegetation and
debris away from the unit,
maintaining at least 24 inches of
clearance on all sides.
Inspect the condensate drain:3.
The drain line shown on the
diagram can become clogged
with algae or debris. Flush it
with a vinegar solution or use a



wet-dry vacuum to prevent water
damage and reduce humidity.
Check the insulation on4.
refrigerant lines: The suction
line must be insulated to prevent
heat gain and condensation. If
the insulation is damaged or
missing, replace it to maintain
system efficiency.
Schedule professional5.
maintenance annually: A
technician will use the diagram
to check refrigerant pressures,
test electrical components, and
ensure the entire system
operates within manufacturer
specifications.

Energy Efficiency and
the Split System
Diagram

The AC split  system diagram  also
prov ides  ins ight  in to  energy
efficiency.  The  SEER  rating  of  a
system is directly influenced by how
effectively each component transfers
heat.  On  the  diagram,  you  can  see
where  efficiency  gains  are  possible.
Upgrading  to  a  system  with  a
variable-speed  compressor  and  fan
motor,  for  example,  changes  the
electrical and refrigerant paths shown
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in  the  diagram  to  allow  part-load
operation. This means the system runs
longer  at  lower  speed,  maintaining
consistent  temperature  while  using
less  electricity.

Proper  installation  as  shown on  the

diagram is  just  as  important  as  the
equipment  i tsel f .  Undersized
refrigerant lines, poor insulation, and
incorrect  charge  a l l  degrade
efficiency. By understanding what the
diagram represents, you can ensure


