Pid temperature controller wiring diagram

With this instructable, we will take a cheap toaster oven and turn it into an accurate,
temperature controlled tempering oven that will be able to achieve a stable and accurate
temperature controlled by a microprocessor. Why do we want to do this? After heat treating
steel, it's in a very hard and brittle state. So we can use it with less risk of it snapping, we want
to temper it. Tempering will slightly soften steel, but more importantly will restore flexibility to it.
Most steel manufacturers specify particular temperatures to temper steel at so you can achieve
a given hardness rating. Having the temperature accurate to a fraction of a degree isn't critical
for tempering, but I want more accuracy and repeatability than the simple bimetallic strip
thermostat that most inexpensive ovens use. I was aiming for something pretty low-cost for the
toaster oven. I specifically don't want anything with fancy digital controls or anything like that
as I'm only going to be bypassing them. I wanted a toaster oven that has a shield over the
heating elements. In an oven with an exposed element, you have radiative heat essentially
infra-red light where heat is transferred directly from the heating element into the workpiece in
the oven. Whilst this heats the part up nice and quickly, and is often what you want in a toaster
oven as it will give you a nice crispy exterior, it's harder to measure an accurate temperature of
the workpiece as the air temperature in the oven that the sensor is measuring will often be lower
than the temperature of the workpiece. I couldn't get the exact one I found online that had a
shield, so I'll have to fabricate one myself. Convective heat transfer or, more simply, convection
instead means that the heating element is heating the air and the air is heating the workpiece
and the sensor. This is less efficient and slower, but it allows our sensor to more accurately
measure a temperature that will be the same for the workpiece. Speed of heating is less of an
issue in this case as tempering cycles are typically hours each, so a few more minutes to heat
up at the beginning doesn't make a lot of overall difference. Radiative Heat Transfer. Convective
heat transfer. It's widely available, relatively inexpensive and seems to be pretty well supported.
Without this, the toaster oven either has a wildly inaccurate temperature control or no
temperature control at all. The PID is able to take many measurements of the temperature over
time in the oven the particular model I've chosen samples the temperature twice per second , it
works out what the current temperature is, it knows what I want the temperature to be and it can
see how fast it's heating up or cooling. Armed with this data, the PID can then ramp up the
temperature and when it's getting close to the temperature I've dialled in, it will slow the rate of
heating by turning the heating element on and off and then keep the temperature at a stable
level again, by turning the heater on and off. This is far more than I'm going to need, but
keeping the current lower than the maximum will extend the lifespan of the device and keep it
running cooler. I'm also using a heatsink on the SSR to further keep it cool. Furthermore, you
can never be too sure about the actual ratings of eBay components, so with a W oven, I'm only
drawing 6. This thermocouple is inexpensive and rugged, although not as accurate as some
other ways of measuring the temperature. I have ordered but not yet received a 3-wire PT
resistance thermometer. The PID can be programmed to use almost any commonly found
temperature sensor, it defaults to a Type K but can easily be changed to PT It is very important
to let the PID know what kind of temperature sensor you're using as they all behave very
differently and you will get wildly inaccurate readings if you're using the wrong type. Most
cheap toaster ovens have little to no insulation. They're a metal box for the oven cavity and then
an air gap between that and the outer shell. In order to help keep a more stable temperature in
the oven, and to protect the electronics in the PID from the heat of the oven, I've taken the shell
off the toaster oven, wrapped the oven cavity in high temperature insulation wool HTIW and
then put it all back together again. The fine ceramic fibres in HTIW are really not good to breathe
in, so ensure you wear appropriate protective equipment when working with it. It may cause
cancer by inhalation and is irritating to the skin. It only takes a minute to put on your safety
gear, so play it safe. Do not breathe the fibres from it and protect yourself against skin and eye
contact. Before you put all of this gear into your toaster oven, you should first check that it's all
working correctly, that you have the relevant configuration in the PID and that you have
calibrated your temperature sensor. How it all goes together will vary depending on the PID and
sensor that you have. In the instruction manual for your PID and, possibly on a sticker on the
case, will be a wiring diagram like the one above. If you know how to translate it, wiring
everything up is quite simple. Let's start with the temperature sensor. If you are using a 3-wire
sensor, then it connects to terminals 3, 4 and 5. Most 3-wire sensors generally resistance type
sensors like a PT will have two leads that are one colour and a third lead in a different colour. If
you're using 2-wire sensor, then it connects to terminals 3 and 4 and you put a short wire link
between terminals 4 and 5. Some PT sensors are 2-wire and all thermocouples are 2-wire. A
2-wire PT sensor is likely to be slightly less accurate than a 3-wire version. I've got a Type K
thermocouple, so it's a 2-wire sensor. Thermocouples are polarised, one terminal will be
positive and one will be negative. PT sensors are not polarised, so can be installed either way.

My Type K sensor had a red and a blue terminal. I guessed that red was positive and blue was
negative and it was correct. The temperature sensor is the trickiest bit, and you're not going to
blow anything up if you get it wrong, so hook it up how it looks like it goes and then test it to
make sure it works as expected. If you have a thermocouple connected the wrong way, it will
read negative temperatures, not positive. If you have a 3-wire sensor hooked up the wrong way,
it will probably just give you a constant, low reading that won't change with temperature. For
the Power input terminals 9 and 10 check what voltage your PID expects. I have a mains lead
that I have stripped the ends off to connect it temporarily. When it's in place in the toaster oven,
I'll be using some of the internal wiring to power it. In this case, it doesn't matter which one you
hook up to Live and Neutral, so connect them up, tighten the screws and make sure there's no
bare wire exposed. Lastly, connect the SSR. Out of the box, the PID and sensor will probably
give you wildly inaccurate temperature readings. Fortunately there are two things that you
should have easy access to that will ensure you can get a pretty accurate calibration. Definitely
accurate enough for the purpose of running the tempering oven. What are these magical,
mystical items with a known temperature? Ice Bath Boiling Water A properly made ice bath can
be within 0. I recommend starting with an ice bath and then checking with boiling water. You
MUST have ice going all the way to the bottom of the container and extending above the surface
of the water. While you're measuring the temperature, you want the tip of the probe to be in the
middle of the water and ice, and keep stirring it around. When I first hooked up my sensor and
chilled it in an ice bath, it was reading something like Don't be alarmed that it's not reading 0.
Every thermocouple is slightly different in the voltage level that it will produce at a given
temperature. To program in the offset of Once you're in setting mode, keep pressing the SET
button until the display reads Sn on the upper display and 0. Using the arrow buttons put in a
value of Then, press and hold SET to cycle through the rest of the setting blocks and back to
the home screen. This will lock in your temperature offset and this setting will be retained even
after you power the PID off. Once the water has come to a boil, dip the sensor in the boiling
water and be careful to keep your fingers out! Stay well clear from the sides of the saucepan,
make sure the sensor is in the middle of the water. After seconds or so, the PID should be
reading pretty close to If you're reading within, say, half a degree of If it's out, go back to the ice
bath making sure there's still sufficient ice in the bath and start the calibration process again.
So, to recap, PV is the Process Value - in this case it is the currently measured temperature. SV
is the Set Value - the temperature you want to achieve. The PID needs to know if it's controlling
heating or cooling. If it's set to heating then it will turn on the output when the Process Value is
lower than the Set Value - it wants to heat things up to the SV. If, however, it's set to cooling ,
then it will turn on the output if the PV is higher than the SV - it wants to cool things down to the
SV. Use the arrow buttons to change the value to either 2 for heating the default or 3 for cooling.
We want it to be set to 2 as we're controlling a heater. Then, hold down SET to cycle through the
other setting blocks until you're back at the home screen. To configure the Set Value, when
you're on the home screen PV reading current temperature at the top and SV reading set value
at the bottom use the arrow buttons to change the SV. PV will probably be giving you room
temperature at this stage, assuming the probe isn't still in the ice bath or boiling water. Now that
you've verified that everything is working, you can take the toaster oven apart and install the
PID, SSR and temperature sensor. Your toaster oven will probably be different to mine, so you'll
need to work out the best way to take it apart and put it back together again! With mine, I
couldn't get the sides of the case off until I'd taken the front off. I couldn't get the front off until
I'd undone the spring that holds the door closed and this was pretty tricky. I cut out a 45x45
square from some cardboard and using the cardboard as a template, marked a square where
the PID would go. I marked the square to cut and then slowly and carefully cut it out with a
Dremel and a cut-off wheel. Make sure you're not cutting with a grinding disk or grinding with a
cutting disk or you are more likely to break it. Also, with the cutting disks, only cut straight
lines. They are incredibly brittle and if you try and cut a curve not that you need to for this
project you'll probably break it and have little bits of disk flying everywhere at very high speed.
Once I had my square cut out, I broke the sharp edges with a file so I didn't cut myself when
fiddling around with it. This bit is pretty fiddly and difficult to describe what to do as your
toaster oven will probably have different wiring to mine. I located the point where the mains
wiring came into the case. From here it went first to the thermostat and then from the
thermostat to the selector switch, from there to the timer switch and then on to the heating
elements. This means that the PID is switching the SSR on and off, and this switches the power
to the heating elements that was otherwise switched by the thermostat dial. If your toaster oven
doesn't have a thermostat lots of cheaper ones don't then you'll need to wire the OUTPUT
connectors on the PID in series with the mains power to the heating elements. Don't worry if
you don't have one with a timer, I would have preferred one without a timer as well, but this was

the cheapest one I could get. I have used some regular mains cord to make the extra
connections because I plan to put thermal insulation in to protect the PID and the wiring. If you
have access to high-temperature wiring, I'd recommend using that as it's going to be safer in
the long run. So, to recap, I have wired the SSR in place of the old thermostat. I also took a lead
from the mains input and sent this to the power inputs on the PID as it needs power to run as
well. First up, locate your safety equipment. Mask, glasses and gloves at a bare minimum. If this
stuff gets in your lungs you can get cancer. If it gets into your skin, you'll be really itchy. Just
take a minute now to get safe. I measured out a strip that was the depth of the oven from front
to back and it was wide enough to cover the top and right-hand side. I did want to cover the
left-hand side too, but there's the spring that holds the door closed, and I didn't want to have
the spring breaking fibres off. I couldn't cover the rear as there wasn't a separate outer case
over the back. I had to take the whole control panel off, and then carefully and gently get the
insulation behind all the wiring and against the side of the oven. It was really fiddly to do,
especially as the only gloves I could find were welding gauntlets - at least my arms were
covered too. In putting it all back together, at this point you want to try and add some insulation.
I'm going to fill the void in between the oven cavity and the outer case with Isowool. You'll
notice a distinct lack of Isowool in my photos - that's because I don't have it on hand yet so I'm
going to have to take it apart and add it later. I can't really run the oven like this - the
compartment where the PID lives is designed to get warm and it's likely too warm for the PID. I
will be putting a sheet of Isowool on the oven side of the cavity where all the controls live. This
will regulate the temperature in there, keeping it within the operational range of the PID and
ensure that my wiring doesn't melt. I will be packing Isowool in between the oven cavity and the
outer case on the top and left-hand side, this will help regulate temperatures inside the oven. I'll
also see if I can find some way to put Isowool on the rear of the oven as well - the better
insulated it is, the better the PID will be able to keep an even temperature. Participated in the
Trash to Treasure Contest Question 2 months ago on Step 8. Answer 2 months ago. The sn
parameter defines the sensor type. Check paragraph 5. The parameter you want is the SC
Sensor Calibration Question 6 months ago on Step 5. I'm trying to repair a non-standard electric
range which has a failed solid-state oven controller by using your temperature control method. I
got the controller ITC but it did not come with a sensor as per your article. What sensor can I
use? Where can I get it? I'm quite sure that the SSR in the oven will work with the controller, but
I don't know the specs of the existing sensor, so I'd rather get a new one. BTW, great article!
Question 10 months ago on Step 9. The Probe started to rust so I ordered a new K Probe but it
was 50mm long so not the small one that came with the unit, It also has just a red and blue
cable Plugs but when I connect the new 50mm K Probe to the unit it is showing error 1 and
flashing a load of things on the screen. Can this unit only use the small K Probe that comes with
the unit. Question 11 months ago on Introduction. I am using my oven for powder coating and
glad I stumbled on this upgrade. What is the length of your probe? Question 12 months ago.
Will this PID work on an electric heat treat oven? I built one and I'm using the Inkbird itcvh
which doesn't have the timer and I have to use my phone to set the time, for example when
reaching the F temperature I want that temperature to stay for minutes before turning off. Will
this PID do that? Question 1 year ago. Great instructable. Bonus that its the exact oven I have to
work with only clean. Wondering if you might share what temperature ranges you've run this at.
My primary usage would be a solder reflow oven, which should be fine, but id also like to use it
as a treatment oven for moist 3d printing filament, so I need to be able to maintain a stable 50
degrees or so. Not sure how the oven or the PID controller would cope with that low a setting.
Reply 1 year ago. This is a great instructable! I bumped in to this post because I'am currently on
the verge of doing my project study in which I'am going to melt plastic and then mold it to look
like a plastic tiles for flooring. I've decided to use an oven for melting plastic but I'am not that
knowledgeable in electronics so this is would really help me a lot. And can I get a full
documentation and tutorial for this instructable? Thank you very much!! Reply 2 years ago. I
can't give you any more information about the build than what I've published here - this
instructable is my full documentation and tutorial for the build. Question 2 years ago. Great
tutorial thank you very much, it is super useful in so many applications. I only have limited
knowledge of electronics and i am trying to apply this process to my ovens so i have a lot of
questions. First of all, my oven has two thermostats to control the temperature of top and
bottom heating elements separately. Do i then get a PID that has 4 outputs? Will that control
both sets simultaneously? Or do i need to get 2 separate PIDs? Second question is about
power, this oven is a three phase, although we run it on single phase off a converter. I have
attached a picture of the inlet of power, how would i go about connecting the PID it to this? If it
is even possible Thirdly, would the PID be running the heating elements at full power until it
begins to approach the set temperature? Because this would most likely short the oven as I

mentioned we run it off a converter and if that is the case, is there a way around it? Thank you
so much for the tutorial. You mentioned a temp of around degrees. I would like to make a mini
Pizza oven that reaches or perhaps even as high as degrees. I would also add an alarm as well
as a thermal cutoff as a safety measure. Am I pushing one of these ovens beyond it's temp limit.
It should cook a pizza fast enough where you would not want to leave it untended. I would also
consider mounting the PID controller externally. Answer 2 years ago. I don't know if the oven
would even reach degrees, particularly with a glass door that will let a fair bit of heat out.
Thanks for the process. Will this work with a cartridge heater that is rated - Watts? Please let me
know. Great Instructable, clear explanations and photos. Glad to see that you are also safety
conscious. I'm going to modify a bit to use in a poultry incubator. Hello dear Kai. I can't really
offer any helpful advice on that particular unit - I've not encountered it before, so I don't know if
it will work or not. If it's a PID for controlling temperature, you should be able to work it in by
following the instructions you got with the PID controller and seeing if you can match up the
connections as per my example. If you are at all unsure however, please speak to someone who
can offer you professional advice as you are working with mains voltage electricity and it is
quite dangerous if you don't know what you are doing. By kai. More by the author:. About: I like
making things. More About kai. We will combine some common and off-the-shelf components to
easily and safely achieve this goal. Radiative Heat Transfer Convective heat transfer. This is the
bit that works the magic to make the whole thing sing. With that out of the way, let's proceed.
Then, once you've added the water to the ice, give it a minute or two to cool, and stir it well. To
check that the calibration has worked, boil some water in a saucepan on the stove. Now that
your temperature sensor is calibrated, you need to check the programming in the PID. Here's
how I went about working out what went where. Once the insulation was in place, I put the outer
case back on and it all held in quite well. Did you make this project? Share it with us! I Made It!
Tinfoil Embossed Artwork by cfb70 in Woodworking. Answer Upvote. OneScrewLeft jonah.
Reply Upvote. DB Question 6 months ago on Step 5. Maugriman Question 1 year ago. ArgienelI
2 years ago. FrancescoV29 Question 2 years ago. ReggieM1 Question 2 years ago. Kdemon 2
years ago. Shecta 2 years ago. Col68 Question 2 years ago. Hello Kai. Do you think i will take a
chance to use this model? Thank you in advance for all information, cordially. Col68 Col68
Answer 2 years ago. Hi Col68, I can't really offer any helpful advice on that particular unit - I've
not encountered it before, so I don't know if it will work or not. Whilst building an electric
foundry, I made use of a PID to accurately and safely control the heat. It monitors a system and
then applies a specific control as and when necessary. PIDs are often used to control speed,
flow, pressure and as in this case temperature. My controller came with a fairly basic instruction
leaflet, certainly not ideal for the complete novice. Thankfully with a bit of trial and error I was
able to make some sense of this as detailed below. I did find a useful YouTube video and whilst
I'm not sure if it's the official product video or not, I'll include the link anyway to help anyone
else looking at this item - here. Within the instructions and on the side of the unit was a silver
label depicting the suggested wiring diagram. A thermocouple is an electric thermometer. They
are generally made of two or more metals and as heat is applied an electromotive force is
induced within these metals. However, where normal relays have moving contacts, an SSR has
no moving parts and therefore has a longer lifespan. They work using semiconductor devices
such as thyristors and transistors rather than the traditional magnetic coils. However, it's not
instantly clear what to do with the SSR and how and where to power everything. Hopefully my
digram below will make things a little clearer. Other makes and models will need to be wired
differently. The power source is the mains in your neck of the woods. Wherever you live, you
should buy the appropriately rated PID for your area. I've suggested splitting off the mains
supply with two fuses though the diagram only shows one which may seem initially confusing.
The PID itself requires very little power to complete its work, so a low rated fuse is appropriate
here. The secondary circuit, the one that's switched on by the relay, is likely to be more
demanding. In my case it's heating coil which consumes around 10 amps of current and
produces Watts of power. However the whole mains supply is fused using a standard UK 13
Amp fuse and whilst this technically protects all the components, I still think it wise to protect
the finer circuitry of the PID with a small fuse. Possibly the most confusing element of the
diagram can be found between terminals 4 and 5 on the PID. Here the manufacturer tells us to
bridge these, i. Whilst the first question I asked myself was 'why' I later considered that maybe
the same components are used in other items sold by the same company. My advice is to not
worry about this and simply bridge the terminals. Make sure your wires are up to the task. I
used a heavy-duty heat resistant flex. It's the sort of cable you might find on any quality
extension lead. It's capable of handling the loads placed upon it without risk of overheating.
Remember, your wire should be rated higher than your circuit. So if your circuit requires 10
amps, your wire should be able to deliver 15 amps or more. There's no upper limit to the size of

the wire, but it's pointless spending good money on ridiculously overpowered cables. Just be
sensible. Remember, the outside sleeve colour of a wire does not effect the way the wire works.
The sleeves are different colours to help make wiring easier if they were all the same colour, it
would be quite confusing. Though it's good practice to use specific colour wires for specific
tasks such as red for positive, blue or black for negative, etc it's important to remember that on
the inside wires are generally just copper. If electronics isn't your thing, this wiring sequence
might help. I've renumbered the points on the wiring diagram. Simply run a wire from point to
point:. The moment the PID is turned on it shows a lot of confusing numbers that mean nothing
at all. Some manual adjustment is needed. The upper, larger red numbers should the
temperature that's being picked up by the Thermocouple, or at least they should. The chances
are this is wildly inaccurate. You need to manually calibrate this. To calibrate the thermocouple,
you need an accurate reading of the temperature it's supposed to be measuring. In my case, I
placed a thermometer in my cold foundry and gave it a few minutes to settle. Wow, you just
managed to explain the knowhow on the subject including the math. Thank you so much!
Random YouTube Comment. Payments are handled securely by PayPal. For more information
on why I have this button, click here. Alternatively, if you can spare a little each month, consider
becoming a Patron. Patron's make it possible for me to continue developing my YouTube
Channel and my websites. See the accompanying video here Wiring Components My controller
came with a fairly basic instruction leaflet, certainly not ideal for the complete novice.
Thermocouple A thermocouple is an electric thermometer. Fuses I've suggested splitting off the
mains supply with two fuses though the diagram only shows one which may seem initially
confusing. Bridge Possibly the most confusing element of the diagram can be found between
terminals 4 and 5 on the PID. Wires Make sure your wires are up to the task. Wiring Sequence If
electronics isn't your thing, this wiring sequence might help. Ideally mains Live should be
fused. Any metal in your project might benefit from being Earthed E Once the mains
connections are made live, the PID should work Initial Setup The moment the PID is turned on it
shows a lot of confusing numbers that mean nothing at all. Thermocouple Adjustment To
calibrate the thermocouple, you need an accurate reading of the temperature it's supposed to
be measuring. Become A Patron Alternatively, if you can spare a little each month, consider
becoming a Patron. Free Wiring Diagram. Collection of pid temperature controller wiring
diagram. A wiring diagram is a simplified standard photographic representation of an electric
circuit. It reveals the components of the circuit as streamlined shapes, and the power and also
signal connections in between the devices. A wiring diagram typically gives info regarding the
relative placement as well as setup of devices as well as terminals on the tools, in order to help
in building or servicing the gadget. A pictorial diagram would reveal extra information of the
physical appearance, whereas a wiring diagram uses a more symbolic notation to emphasize
affiliations over physical appearance. A wiring diagram is usually used to fix problems and to
earn sure that the links have been made and also that everything exists. Click on the image to
enlarge, and then save it to your computer by right clicking on the image. A first appearance at
a circuit representation may be confusing, but if you can read a metro map, you can check out
schematics. The purpose is the very same: obtaining from point A to direct B. Literally, a circuit
is the path that permits electrical energy to flow. If you understand what to try to find, it ll come
to be second nature. While at first you ll simply be reviewing them, ultimately you will certainly
start creating your very own. This guide will certainly show you a few of the common symbols
that you are sure to see in your future electric design career. Voltage: Determined in volts V ,
voltage is the stress or force of electricity. This is generally provided by a battery such as a 9V
battery or mains electrical power, the outlets in your home operate at V. Electrical outlets in
various other countries operate at a different voltage, which is why you need a converter when
taking a trip. Existing: Current is the circulation of power, or even more particularly, the flow of
electrons. It is measured in Amperes Amps , and could only stream when a voltage supply is
connected. Resistance: Gauged in Ohms R or O , resistance specifies just how quickly
electrons can stream through a material. Products such as gold or copper, are called
conductors, as they quickly enable flow of activity low resistance. Plastic, wood, as well as air
are instances of insulators, preventing the activity of electrons high resistance. DC Straight
Current. DC is a continuous flow of current in one instructions. DC can flow not simply with
conductors, but semi-conductors, insulators, and even a vacuum cleaner. Air Conditioning
Rotating Existing. In AC, the flow of current occasionally rotates in between 2 directions, often
forming a sine wave. Finishing an electrical engineering level and then obtaining a task in the
area means you will see a lot a whole lot a lot of these schematics. It s important to understand
exactly just what is going on with these. Beginning to make sense? These are the essentials
and also might also seem noticeable or user-friendly to you, such as the cords and also if they
are connected. Whenever you identify your details area of electrical design, you could see much

more intricate representations and also signs. You ll discover likewise that various countries
utilize various symbols. You will certainly also discover the various signs made use of for
switches, other power materials, inductors, meters, lamps, LEDs, transistors, antennas, and a
lot more. Remember Me? Thread Tools Show Printable Version. Small amount of extra wire for
jumpers Terminal wiring block. Mine has 2 rows of 4 screws. Available in the automotive
section. Procedure: 1 Mount terminal block to base 2 Cut extension cord in half. Strip wires and
crimp in spade terminals. Outlet black outlet white plug white plug black b. The Outlet refers to
the end of the cord you will plug the casting pot into. Don't forget to put a dab of the white
heatsink grease on the back of the SSR before you attach it. Hi Shot Gun Lucky' Great post! I
think! Perhaps your the dude that can help me out. My electrical background is dated. I can wire
my home and workshop but my vocabulary ends when switches became relays. I learned about
thermocouples when working on gas water heaters. What the 'H' is a PID? OK here's my
problem. When the mill, my employment, shut down, I scrounged some stuff from the casting
shop. I got a commercial V Pot lbs or more. Connected to it was the thermocouple and the
thermostat V. They wouldn't let me have the switch inter phase? This has worked for me for 8
yrs but it does require that I divide my attention between watching the lights and pouring the
stream. But my familiarity with the language, or lack of, is hampering my ability to search for it.
Would it be too much to ask for some guidance? TIA, Pepe Ray. Great post Luckey! Is there any
chance you can post pictures? This would be when the pot is fully melted and fluxed, and ready
to go. Then turn on the self-programming mode to narrow down the temp range. You should
have a seek temp from a notebook for each mold and lead composition. If not, set the temp
manually until boolits are correct, and then mark in the book for next time. Originally Posted by
Pepe Ray. OK Shotgun Lucky; Well, in spite of not picking up on some of the details of my set
up, You've targeted my problem. Tho, I'm sure, it could do it with D. I see no need to purchase a
DC source for this. Where do I find an affordable SSR? OR do I go back to my idiot lights? Well,
it's been interesting. Thanks a bunch. Pepe Ray. Be sure you check how many amps it pulls and
get a relay a little over rated to handle it. It will learn the temp ups and downs and start trying to
compensate for differences quicker. I would suggest you run it for some time then while
running push the auto tune button and it will use all the past data it has saved to calculate new
settings for dead bands and such. Attached Thumbnails. Let's see if I can help with the
understanding of a PID controller a little bit. It helps keep me abreast of my technical writing
skills. There are three logic sections involved in the computer part. The first section, is what is
called the proportional section P. Think of it as a dumb person who can raise the temp of the
pot and lower the temp manually like all of us do now. When the temp is too low, we raise it;
and, vice versa. That does not take much thought. So, what if we got smarter and stuck a
measuring device in the pot. This is what is called the Integration Section I , because we are
applying info we gathered over time. After doing this for a while we find that we are getting the
temp too hot too quick, or too low too quick, called "ringing" in the literature, and is indicative
that we are out of sync way too much. What we need is something to get us in sync, and that
would be the third section, called the Differential section D. If we knew how fast the lead is to
get up too exactly right, we can turn the knob much more appropriately each time we turned it.
We have just added the info we know about the material we are bringing up, or down, to temp.
The computer works with DC current and the pot works on AC current, and lots of it. To bridge
the two things together we need the SSR. Originally Posted by felix. Last edited by Firebird; at
PM. Reason: Spelling and clarity. Very good! What a great thread!!! How is the "learning"
affected by 1 the diminishing amount of lead in the pot as it is used up, and 2 the initial 'start-up'
of melting ingots? Or, perhaps a better question is: How small a pot would this arrangement be
practical for? Again, thanks to you guys for sharing this information. I haven't had to write a
learning PID controller, mine were all tailored for a specific product where I could do testing and
lock-down the coefficients for the equations etc. But I know what I would do to write the control
software and where the problems would be found. Initial start up would tend to make the
integral part be more important as you are limited to how much heating power the pot has, so
during initial melting the power would get turned up all the way and left there for , maybe 25
minutes while the metal melts. Then later as you cast the integral is made less important as the
pot of metal is at temperature and the temperature isn't changing much. This isn't very hard to
accomplish as during the initial heating you have a large difference between the desired
temperature of the metal and the actual temperature, so you have a naturally large integral
section contribution. And as the temperature difference gets less then the integral section
naturally gets less. SInce the action of the pot and the action of the software are "in sync", you
really don't need to change the coefficients of your PID equations to keep things balanced. The
diminishing amount of metal as you use it up changes the proportional section, gradually
lowering it as the amount of metal gets less and less. This is easy for the controller to do as it is

a very slow process as far as the controller is concerned. A small pot with a small heating
element is going to work exactly the same as a large pot with a proportionally large heating
element. What could cause problems is a small pot with a very large, heavy heating element that
by itself contains a lot of energy an "over-powered pot if you will as you need a very sensitive
differential section to control these situations. The problem is that by the time the metal in the
pot starts to heat up, the over-sized heating element has so much extra energy already in it that
you will overshoot the desired temperature even if the power to the element gets turned off
completely once the metal starts to increase it's temperature. All that heat in the heating
element is going to raise the temp in the pot no matter what the controller does; so the
controller has to make sure the heating element never gets to degrees in this situation. The
controller has to learn to shut down the heating element even if the temperature of the metal
hasn't changed very much; this means the differential section would have to be very small for
falling temperatures as the integral section would provide the heating needed , and very large
for raising temperatures so that the heating element would get shut down very early. This would
be the most difficult part for the controller to be able to learn. Dean D. This thread should be
made a Sticky, great stuff here! The knowledge on this site continues to amaze me! I just built
one and started using it today on a small lee pot. I like the fact that you guys whom understand
these things are breaking it down to my potato head level. I have no understanding of
electronics because there are no gears or levers that move, it just blinks and works or it
doesn't. That being said it is simple to build it took about an hour and I checked and rechecked
everything about 8 times. I plugged it in and no smoke! It works! Millions on welfare depend on
it! So how does the self learning mode get effected if I change the temperature for different
molds and alloys? It doesn;t. The pot will still react the same way I. Heat up and cool down at a
linear rate. In that no ones has asked this before it's probably a dumb question, but. Are you
folks just sticking the thermocouple in the top of the pot or building a holder of some sort to
keep it off the bottom and away from the sides? Or does it go somewhere else? Thanks,
electronically challenged, Steve. Benjamin Franklin Where an excess of power prevails,
property of no sort is duly respected. No man is safe in his opinions, his person, his faculties,
or his possessions. James Madison. All times are GMT The time now is PM. All rights reserved.
Copyright c GunLoads. All posts or typed information are copyright the Original poster. Pid
Temperature Controller Wiring Diagram â€” wiring diagram is a simplified good enough pictorial
representation of an electrical circuit. It shows the components of the circuit as simplified
shapes, and the skill and signal contacts in the midst of the devices. A wiring diagram usually
gives counsel roughly the relative perspective and union of devices and terminals upon the
devices, to assist in building or servicing the device. A pictorial diagram would pretend more
detail of the inborn appearance, whereas a wiring diagram uses a more symbolic notation to
heighten interconnections exceeding living thing appearance. A wiring diagram is often used to
troubleshoot problems and to make sure that all the friends have been made and that
everything is present. Architectural wiring diagrams appear in the approximate locations and
interconnections of receptacles, lighting, and permanent electrical facilities in a building.
Interconnecting wire routes may be shown approximately, where particular receptacles or
fixtures must be upon a common circuit. Wiring diagrams use customary symbols for wiring
devices, usually vary from those used upon schematic diagrams. The electrical symbols not
lonely produce an effect where something is to be installed, but in addition to what type of
device is inborn installed. For example, a surface ceiling fresh is shown by one symbol, a
recessed ceiling lively has a every second symbol, and a surface fluorescent lighthearted has
substitute symbol. Each type of switch has a vary symbol and thus accomplish the various
outlets. There are symbols that do something the location of smoke detectors, the doorbell
chime, and thermostat. A set of wiring diagrams may be required by the electrical inspection
authority to espouse attachment of the dwelling to the public electrical supply system. Wiring
diagrams will afterward add together panel schedules for circuit breaker panelboards, and riser
diagrams for special facilities such as flame alarm or closed circuit television or supplementary
special services. Necessary cookies are absolutely essential for the website to function
properly. This category only includes cookies that ensures basic functionalities and security
features of the website. These cookies do not store any personal information. Any cookies that
may not be particularly necessary for the website to function and is used specifically to collect
user personal data via analytics, ads, other embedded contents are termed as non-necessary
cookies. It is mandatory to procure user consent prior to running these cookies on your
website. This website uses cookies to improve your experience. We'll assume you're ok with
this, but you can opt-out if you wish. Accept Reject Read More. Close Privacy Overview This
website uses cookies to improve your experience while you navigate through the website. Out
of these, the cookies that are categorized as necessary are stored on your browser as they are

essential for the working of basic functionalities of the website. We also use third-party cookies
that help us analyze and understand how you use this website. These cookies will be stored in
your browser only with your consent. You also have the option to opt-out of these cookies. But
opting out of some of these cookies may affect your browsing experience. Necessary
Necessary. Non-necessary Non-necessary. Digital temperature controller is an essential
instrument in the field of electronics, instrumentation and control automation for measuring and
controlling temperatures. It can be used as much at homes as in industrial applications.
Different types of analogue and digital temperature controllers are readily available in the
market, but they are generally not only expensive, their temperature range is also usually not
very high. Real-time temperature is displayed on its LCD screen, and you can use it to control
the temperature within the preset minimum and maximum range. Digital temperature controller
circuit and working Fig. Sensor selection. The selection of temperature sensor is dependent on
the range of temperature you wish to check. There are different types of direct-measurement
sensors, for different ranges of temperature refer Table I. K-type is a low-cost and one of the
most popular general-purpose thermocouples. Switches S2 and S3 are used to set the minimum
and maximum limits of temperature, respectively. Switch S4 closes to start the ADC function
and display the actual temperature. Port pin RC3 controls the heating element. A 4MHz crystal is
connected between pins 13 and 14 of microcontroller IC1 to provide the basic clock frequency.
Power-on reset is provided by the combination of resistor R2 and capacitor C1. Switch S1 is
used for manual reset. IC2 is a precision instrumentation amplifier with thermocouple
cold-junction-compensation circuit. Download source code: click here. The power supply circuit
is shown in Fig. The glowing of LED1 indicates presence of power in the circuit. The generated
hex code is burnt into the microcontroller using a suitable programmer with configuration bit
setting as shown in Fig. The program is well commented and easy to understand. Construction
and testing An actual-size, single-side PCB for the digital temperature controller is shown in
Fig. Assemble the circuit on a PCB to save time and minimise assembly errors. Carefully
assemble the components and double-check for any overlooked error. Use proper IC base for
IC1. After assembling and wiring the circuit properly, connect V, 50Hz mains supply to primary
winding of the transformer, and connect transformer secondary to the PCB at X1. Question
about the programming. Can You suggest me something? You can burn the code using any
equivalent programmer. AD or any other ic given above in the previous comment are not
available please tell me some other ic for the same. Hiii Sir. Sir, I do not get the Source code for
this project when I click download. Here is the download link. Thanks for the post sir. Can i use
lm35dz instead of the k type thermocouple? Thank you. I have been trying to get the source
code for this project and failed several times and asking if its possible to email it or buying
already programmed micro-controller. Our clients have electric heater stove top used as below:
[1] watt v 5. Save for electric bill. We are first time work on project. This is very big business in
Pakistan Already Pakistan used electric volt. We are interested electric volt input and 12v and
low amp output. Please advise us Thanks. Sign in Join. Sign in. Log into your account. Sign up.
Password recovery. Tuesday, February 23, Advertise About Us Magazine. Forgot your
password? Get help. Create an account. Electronics For You.
2010 jeep patriot seat covers
potter vsr flow switch wiring diagram
2004 nissan xterra brake light bulb
Smart Agriculture Irrigation System. Is this code also valid for picf? Or some different coding is
required? Hello Sir, can you please provide us the program for this project. Hi Sunil , Sanjeev
this side from Frigoglass we required one temperature indicator with six display can u please
guide us for same Regards sanjeev. Please advise us Thanks Muhammad Hanif. Please enter
your comment! Please enter your name here. You have entered an incorrect email address!
Popular circuits! The Internet is full of articles about building chatbots on platforms like
Telegram. However, in this article, Read more. Smart Home Solution. Smart home solutions
include IOT powered devices such as lights, fans, water pumping motor, kitchen accessories
etc This project is used to control computer such applications as slideshow, music, or video
with a finger All Time Fav Videos! How To: Constructing an Inverter. Career advice and jobs
related to electronics and IOT. A resource for professional design engineers.

