Low voltage landscape wiring diagram

Free Wiring Diagram. Collection of low voltage outdoor lighting wiring diagram. A wiring
diagram is a simplified standard pictorial depiction of an electric circuit. It reveals the
components of the circuit as streamlined forms, as well as the power and signal connections in
between the devices. A wiring diagram typically provides information concerning the relative
setting as well as arrangement of tools and also terminals on the tools, to assist in structure or
servicing the device. A pictorial layout would reveal much more information of the physical
look, whereas a wiring diagram makes use of a more symbolic notation to emphasize affiliations
over physical look. A wiring diagram is commonly made use of to troubleshoot troubles and
also to earn sure that all the links have actually been made which everything exists. Click on the
image to enlarge, and then save it to your computer by right clicking on the image. An initial
appearance at a circuit layout could be confusing, yet if you can check out a subway map, you
could read schematics. The function is the same: getting from point A to point B. Literally, a
circuit is the path that allows power to flow. Voltage: Gauged in volts V , voltage is the pressure
or force of electrical power. This is generally supplied by a battery such as a 9V battery or keys
electrical power, the outlets in your home operate at V. Outlets in other countries operate at a
various voltage, which is why you need a converter when taking a trip. Existing: Current is the
circulation of electricity, or more particularly, the circulation of electrons. It is determined in
Amperes Amps , as well as can just move when a voltage supply is linked. Resistance:
Measured in Ohms R or O , resistance defines exactly how quickly electrons can stream via a
material. Products such as gold or copper, are called conductors, as they easily enable
circulation of motion reduced resistance. Plastic, wood, and also air are examples of insulators,
hindering the activity of electrons high resistance. DC Straight Present. DC is a continual
circulation of current in one instructions. DC could stream not just via conductors, however
semi-conductors, insulators, as well as also a vacuum cleaner. In Air Conditioner, the
circulation of current periodically rotates in between 2 instructions, typically forming a sine
wave. The frequency of Air Conditioning is measured in Hertz Hz , and is usually 60 Hz for
electrical energy in residential and also organisation functions. Completing an electrical
engineering degree as well as then getting a job in the field implies you will see a lot a lot a
great deal of these schematics. It s important to recognize specifically just what is going on with
these. Whenever you establish your particular field of electrical engineering, you could see
more complex diagrams and signs. You ll learn likewise that different nations utilize various
symbols. Of the 2 icons for resistors above, the very first one is made use of in the U. When
wiring landscape lights or deciding how to select which type to use, keep in mind that there are
many different varieties of landscape or garden lighting available. So I'm going to cover some
basics that I hope will get you knowledgeable enough to tackle the Do-It-Yourself landscape
lighting installation. The v Source lighting house voltage is typically used for commercial
purposes. The biggest advantage is that this type of source can produce a more powerful light
illumination. The disadvantages are numerous. They cost more to operate, they are less safe,
harder to install and the list can go on. Or low-voltage lighting is without a doubt the most
popular. This type system will cost less to operate, can produce great illumination, allows for an
assortment of different style light fixtures and is very easy to install. Electrical knowledge is not
required for the do-it-yourself installation. Solar powered lighting has come a long way. I for one
have tried solar power but I just didn't care much for the amount of illumination they produce.
Installation is practically non-existent but keep in mind, it takes a good sunny day for them to
really perform well. So as you can tell, I am going to show you the basics of wiring landscape
lights of the low-voltage style. Be sure to see My Landscape Lighting Store for great low prices!
But before we get to involved. I would like you to watch the following video that briefly covers
the information that I will be going over in more detail and it will provide a great visual for the
actual installation of low-voltage lighting. If you Purchased a Kit then you will already have most
items necessary for the installation. Most complete kits will provide all the components you'll
need. The video should help you on getting started with the installation process. Just be sure to
follow the manufacturer's instructions and safety guidelines. If your designing your own
landscape lights then read on and we'll get you started. When wiring landscape lights, the best
place to start is to layout your lighting plan on a piece of paper. This will help tremendously
when trying to calculate the number of lights, length of wire and transformer sizing necessary to
perform the installation. By designing your own system, you can pick out different styles and
types of lighting such as, spot lights on the house and lower intensity lighting for pathways etc.
Each type of light draws a different amount of current, so let's go into some simple formulas
that will allow for proper operation. By now you should have sketched a layout of your lighting
system which will determine the length of wire, style of lights being used low voltage variety
and their locations. Let's go over the basic formulas to determine proper wire size, wire length
and transformer sizing. Voltage Drop When wiring landscape lights, determining voltage drop is

very important so you don't have dim lights at the end of your run. So let's determine what your
voltage drop will be. By looking at the specifications on your individual lights, you will see how
many watts each fixture consumes. Let's total the wattage of all lights in your system. You have
5 path lights at 8 watts each. That equals 40 watts 5 x 8. Also there are 2 spot lights at 20 watts
each. That equals 40 watts 2 x Now that we know the wattage, let's say that your wire length is
going to be 80ft. Let's use the following formula to calculate the voltage drop. Transformers or
power-packs are designed to plug into any vac house circuit and reduces the output voltage to
12vac which creates a low-voltage system. Transformers for your 12v lighting design typically
come in sizes of , , and watts. In our example above we calculated that the lights are going to
require 80 watts so a watt transformer will be plenty to do the job. When designing or wiring
landscape lights, it is extremely important not to go over the wattage capability of the
transformer, plus by having the extra wattage available, will allow you to add more lighting to
your system in the future if you desire. Wire Sizing. Most low-voltage landscape lighting wire
comes in two different sizes. A good rule of thumb for selecting proper wire size is determining
your wattage. Any system under watts will be fine using 16 gauge wire. Over watts, you should
use a 12 gauge sized wire. Your lighting system or transformer should be plugged into a GFCI
circuit breaker for moisture protection. Also, you should always follow the manufacturer's
instructions in order to maintain safety and reliability on your purchased products. How To Wire
It. Here's How. Need Directions? Phone Fax Contact Us. Skip to Navigation Skip to Content.
About Us Company History W. Law, Inc. Special Offers :Click Here. Visit Blog :Click Here. The
complete manual is available in PDF format by clicking on the link below. A low voltage lighting
calculator is also available in Excel format for transformer load calculations. Please click on the
link below to download this useful tool. Introduction to Design. The purpose of this manual is to
provide you with a precise, step-by-step method of designing and installing low voltage
landscape lighting. This manual will take you through fixture choice, bulb selection, wire sizing,
fixture installation using the hub method, transformer selection, and a reference section. When
a landscape is designed, attention is focused on highlighting the architecture, dividing public
areas from the private ones, creating unity, flow, safety, and harmony between the different
elements used whether it's plants or hard-scape. Landscape lighting serves to do the same
thing. Beginning the design process starts with the focal point of the landscape, the home. Look
at the architecture, the texture of the building materials, and landscape materials in the
foundation plantings. Think about using fixtures that wash the walls or cast light into dark
corners and to highlight doorways and trim. Moving away from the home investigates
illuminating shrubs, especially those plants or plantings that direct a visitor to the entrance or
those plants that are accents to the architecture. Still moving further from the foundation
plantings are hard-scapes such as walks and drives. These are one of the most difficult areas to
illuminate. This lighting should be done in such a way that the "landing strip" appearance is
avoided. If possible, wash the surface of a walk with a level ground directional light. This will
cast light horizontally across the walk and is far better than lining up a number of path lights.
With a little planning ambient light spilling from the foundation plantings and the home may be
enough to create a glow to gently light a walk and provide safety. Drives can be lit in the same
manner or in combination with down lighting being used from nearby trees to light the way. The
last items to light are the lawn areas, front and back. First frame the home by up lighting large
trees in the front, back, and sides. Next provide light in excessively dark areas of the lawn. Next
use accent lighting, either up lighting, area, or directional lighting to highlight points of interest.
Below is a list of fixtures and a short description of what each one does. Please note that this is
a general description and a product catalog should be consulted to pick out the proper size,
color, material, and bulb for the job. Well lights are among the most versatile fixtures. Lenses
and grates can be easily installed on these fixtures for many custom lighting applications. Well
lights are used mainly in areas where up lighting is required to illuminate the entire object or
wash the object with light. Path Lights Path or area lights are best used to give down lighting on
pathways, sidewalks, breezeways, driveways, or beds with seasonal color. Directional Lights
Directional lights are used when a concentrated beam of light is needed on statuaries, columns,
signage, and water features. Underwater Lights These lights are directional and require
complete submergence to remain cool. These are used to up light waterfalls, statuaries, and
provide diffuse lighting of the feature. Optional colored lenses are available. Specialty Lights
Specialty lights are lights that serve a specific purpose. These lights are usually low wattage
and only produce a small amount of illumination. Dock and step lights are just a few samples of
this type of lighting. Transformer Locations. Setting Up The Hubs. Controlling the Lights. The
Hub Connector. Establishing Wire Runs. Tools Needed for Installation. Final Check of the
Overall System. Once the lighting system is installed, there are three checks you will want to
make to ensure everything is functioning properly. The voltage at the hub should read between

If the voltage does not fall within this range, you will need to choose another tap at the
transformer. For this purpose, there is a loop of wire located under the cover of the transformer.
Plug it into the matching socket labeled "Photocell Plug" on the face of the transformer. Clamp
the amp meter to the wire loop to test for amperage. Do not exceed 2. The amperage for each
run should be equal to the wattage for the hub divided by Key Products. Let's Get Started! Find
A Location Near You! All Rights Reserved. Web Design Columbia SC. Voltage drop is the
decrease in electrical current experienced as electricity travels through a wire. This is most
commonly seen as dim light output from your landscape lights. Voltage drop is especially
noticeable when many lights are wired in series. You will be able to see the brightness decrease
as the lights get further from the transformer. Zone Spacing â€” try to keep all lights in a zone
fairly close together. On long wire runs the voltage coming form the transformer needs to be
increased to reduce voltage drop. Our multi-tap Kichler transformers have 12 volt, 13 volt, 14
volt and 15 volt terminals. Testing the voltage at each light is best way to determine what
voltage terminal to use. The goal when designing a low voltage landscape lighting system is to
have the voltage at each fixture between This ensures powerful and even light output from each
fixture without degrading lamp life. Use a volt meter to measure voltage at each fixture. If
voltage is less than If voltage is above 12 volts the lamp life will be decreased without much
benefit to light output. Choose the voltage terminal in the transformer for each zone that puts all
of your lights between Kichler LED landscape lights come on at the same brightness between 9
volts and 15 volts. So voltage drop is a non issue in most landscape lighting systems using
Kichler LEDs. This smaller wire creates voltage drop and is unsafe. Short circuits or cuts in
smaller wires are less likely to trip the breaker in the transformer. This could pose an
overheating risk to your system components. When stripping insulation away from low voltage
wire sometimes strands of copper will get cut and removed with the plastic insulator. Be very
careful to minimize the copper removed. We want as much copper contact as possible at the
connection. We recommend using a dry wire nut connection and then drop the wire nut into a
waterproof splice tube. This type of connection allows the copper strands to make solid
contact. The gel filled blue wire nuts available at the home stores do not make a tight
connection and are not recommended. The tips above will help you avoid voltage drop in most
installations. For long wire runs feet plus check out the voltage drop equation. Check out the
Voltage Drop Equation. Landscape Lighting Voltage Drop by aakyebz8e aratz9frt. Voltage Drop
â€” How to install landscape lighting Voltage drop is the decrease in electrical current
experienced as electricity travels through a wire. In landscape lighting voltage drop is affected
by: distance of the wire run amount of wattage on the run spacing of fixtures output from the
transformer size of the low voltage wire quality and placement of connections In most
installations a few simple tips will help you avoid voltage drop issues. Group lights into zones
â€” to prevent voltage drop. Each zone gets its own wire going directly back into the
transformer. Zone Wattage â€” Keep wattage on each zone under watts. Wiring Diagram.
Assortment of low voltage landscape lighting wiring diagram. A wiring diagram is a simplified
conventional pictorial depiction of an electric circuit. It shows the parts of the circuit as
streamlined shapes, and also the power as well as signal links between the gadgets. A wiring
diagram usually gives information about the relative position and also setup of gadgets and
also terminals on the gadgets, to assist in structure or servicing the gadget. A pictorial layout
would certainly reveal more information of the physical look, whereas a wiring diagram utilizes
an extra symbolic notation to emphasize affiliations over physical appearance. A wiring diagram
is commonly made use of to repair issues and to earn sure that the links have been made as
well as that whatever exists. Click on the image to enlarge, and then save it to your computer by
right clicking on the image. A wiring diagram is a straightforward visual depiction of the
physical connections as well as physical format of an electric system or circuit. It demonstrates
how the electrical cords are interconnected as well as can additionally show where fixtures and
also components may be linked to the system. Use wiring representations to help in structure
or making the circuit or digital device. They are likewise useful for making fixings. DIY
enthusiasts utilize wiring layouts yet they are also typical in residence structure and also
automobile repair work. A home builder will desire to validate the physical location of electric
outlets as well as light components using a wiring diagram to prevent pricey errors and
constructing code infractions. A schematic shows the strategy and also feature for an electric
circuit, yet is not concerned with the physical design of the wires. Wiring representations show
how the cords are connected and where they must found in the actual gadget, as well as the
physical links in between all the components. Unlike a pictorial diagram, a wiring diagram
utilizes abstract or simplified shapes as well as lines to reveal parts. Pictorial representations
are commonly photos with tags or highly-detailed illustrations of the physical elements. If a line
touching one more line has a black dot, it means the lines are connected. The majority of icons

made use of on a wiring diagram look like abstract versions of the genuine things they
represent. A switch will be a break in the line with a line at an angle to the cable, much like a
light button you can turn on and also off. Facebook 0 Tweet 0 Pin 0. Every lighting job and every
lighting system are the same, right? Well, not quite. The wiring method used can affect both
system performance and, more importantly, the visual outcome the lighting portrait. To control
voltage drop in low-voltage landscape lighting systems, there are two things to consider. The
first is having a multi-tap transformer to compensate for voltage drop by having several
higher-voltage taps available. When utilizing a higher-voltage tap at the transformer, the voltage
starts out high then drops down to the proper voltage as the power travels through the wire to
the fixtures. There is really only one way to confirm that you are getting proper voltage to your
light fixtures â€” by verifying and testing with a digital voltmeter. Second, you need to be able to
distribute equal voltage to every single fixture in your landscape lighting system, and that takes
a well-planned wiring method. The only wiring method that can get equal voltage to every fixture
is an equalized hub method of wiring. This method requires equal lengths of wire on all fixtures
leading to a central connection point a hub. There are many myths, misconceptions and falsities
out there in the common understanding of voltage drop. No more voltage drop. To explain, take
the following example: A truck engine is designed to run optimally at 2, rpm, but I run my engine
at 2, rpm, and you run yours at 4, rpm. Both engines will work, but my engine running at 2, RPM
may last , miles or more. The engine running at 4, RPM may fail considerably sooner. Similarly,
LED lamps have an hour rating of 20, to 40, hours, but not all LED lamps run at their peak
performance. Years of lamp testing reveal that changes in voltage decreasing and increasing
the voltage affect the internal electronics and drivers in four ways:. Now, that being said, all LED
lamps have some increase due to the electronic driver. Make sure you use a true RMS amp
meter; this will ensure that you do not overload the wire, transformer or fuse. So the goal then is
to get 12 volts to all LED lamps. Use a multi-tap transformer â€” they have been available for
more than 20 years; and although we are using smaller-wattage transformers today to watts we
should still use a 12, 13, 14, and 15 multi-tap transformer. Or, what if your voltage changes from
daytime to nighttime? This is a typical situation and happens all the time because we usually
check voltage in the daytime when it is typically higher by 5 to 10 volts than at night. The other
big voltage drop killer is that we typically tap into an existing outlet, and the homeowner adds
something to that circuit, thus causing voltage drop. How do you solve this issue? If you have a
multi-tap transformer, all you have to do is change to a higher tap at the transformer, and the
voltage will increase to the lamp. The remaining fixtures get less and less voltage in sequence.
The number of fixtures and the wattage of lamps along with the wire distance will determine the
voltage disparity. Sometimes in lighting designs, you are very limited on your wiring space. The
one and only time a daisy chain method can be useful is when you mount fixtures above ground
and out of the earth. As soon as you put the system into the ground, you are asking for trouble
with bad or poorly made wire connections. There is really only one advantage to the daisy chain
method, and that is when placing fixtures in hard-to-reach areas such as rain gutters, second
stories and under fascia. There are many more disadvantages, including too many points of
connection, time consuming install, difficult to troubleshoot, short wire leads do not allow for
much movement at the fixture, and daisy chaining does not get equal voltage to all lamps. One
last point of concern with the daisy chain method is that generally every fixture needs splicing
into place, creating the multiple points of connection expressed above. This greatly increases
the potential of having a failed connection due to water infiltration, or a bad mechanical
connection resulting in a heat buildup and melting of the wire. Due to the large amount of
potential voltage drop, you might also experience failing lamps and a poor-looking lighting job
due to unequal voltage. The loop method brings the same voltage and power to both ends of the
wire run. When using this method, the home run wire goes to the first fixture, other fixtures are
then daisy chained while maintaining wire polarity very important. A similar method is used in
irrigation by double feeding the sprinkler zone to help equalize the water pressure throughout. It
works the same way in electrical wiring by providing the proper voltage to both the first and last
fixture on the wire run, helping stabilize the electricity to all fixtures â€” but only to a point.
When using the loop method, the one thing you must be entirely sure about is matching the
polarity of the wires or you will create a short, possibly causing bodily harm or damage to the
circuit. Matching wire polarity is easy to do; just connect the wires with identical markings to
each other. The main advantage of the loop method is that it can be a quick way to remedy an
existing daisy chain voltage drop problem. Unfortunately, the loop method shares many of the
disadvantages of daisy chaining, such as multiple points of connection, time-consuming
installation, difficulty troubleshooting, short wire leads that do not allow for much movement at
the fixture, and the loop method does not get equal voltage to all lamps. There is one more
disadvantage: the loop method wastes a lot of wire completing the loop double the wire. This

cuts the wire lamp load in half, in essence, cutting the voltage drop in half too. This method is
great for placing fixtures in hard-to-reach areas. What you are seeing with all of the above
methods is that you have all of the same issues, but to different severities. Wiring a lighting job
and achieving no connections in the ground can only be done using the HUB method. The HUB
method is the best way to wire, because it delivers proper voltage to each lamp. It is easier to
avoid any wiring mistakes in the field too. There is no wrong polarity, no imbalance, no looping,
no wicking and no corrosion. Always buy fixtures with a foot wire lead, and then simply connect
them to a HUB that is a central point of connection. Use the HUB wiring method on every job for
a dependable wiring system. Contractors and their customers benefit from the reliability,
flexibility and ease of future expansion. Content for this article by Nate Mullen a. Visit the
Unique Lighting Systems website at Remember Me. Lost your password? Featured Articles 0
Comments views 0. The national electrical code nfpa 70 commercial building standard for
telecommunications pathways and spaces tia b the telecommunications distribution methods
manual tdmm a best practices guideline published by bicsi. You cant run communication wires
phone cable or other low voltage wires into a box occupied by v or higher unless the
communication wire or the box is rated for that use. Mike Holt Low voltage installations for code
compliance. Low voltage wiring building code. Terry sweet university of arizona senior staff
technician facilities management technical support group. A solid connection between the
exposed low voltage wire and a v wire also can cause the insulation to melt and start a fire.
Table of contents i. A new code article covering lighting systems operating at 30v or less will
modify some and help standardize other low voltage lighting designs. The primary safety
concerns with outdoor wiring are shielding against moisture and corrosion preventing physical
damage and managing issues related to underground burial. Audio audio voltages can be as
high as 70 volts ac. The boards executive director shall research the requirements of the n. If
pro fessionals have a hard time keeping up with. True splices for low voltage wiring class 2 and
3 circuits are not required to be within an enclosure. For example if two contractors within the
same trade are working on the same job then each. General statute a permit and inspections are
required for each contractor performing work on any given project within the scope of the state
building codes. Here are just a few of them. Trical trade and the building codes. Of low voltage
wiring systems. Cables installed exposed on the surface of ceilings and sidewalls shall be
supported by the building structure in such a manner that the cable will not be damaged by
normal building use. New businesses home offices and many homes today are having low
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any code for running ethernet cable through attics. Additional requirements however apply if
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act is a factorlow voltage lighting has been in use for about 30 years with widely differing
acceptance by local inspection authorities due to its ambiguous coverage in the nec. Dont bring
low voltage and line voltage together in the same box. It is even available in an orange color to
signify it contains low voltage wiring. The national electrical code nec includes many specific
requirements for outdoor circuits and equipment. Low voltage no more than 30 volts wiring
must be buried at. State building code make field investigations of low voltage wiring systems
in question and issue rulings on whether a low voltage system meets the above criteria.
According to your book page 25 this is not a code violation. Wiring Diagram For 3 Way Switch.
Led Tube Light Wiring Diagram. Skip to content. Low voltage installations for code compliance.
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