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	DIY LEDs - The write-up 



Many of you have seen my preview. This is the full instruction sheet. I hope it's clear enough but feel free to ask any questions. I will try to respond as soon as possible.

Enjoy!


What you will need:

24 Cree White LEDs mounted on star boards - ~$173.00 from www.LEDsupply.com
24 Royal Blue LEDs mounted on star boards - ~$173.00 from www.LEDsupply.com
4 700mA wired buckpucks (3023-D-N-700) ~$60.00 from www.LEDsupply.com
4 1000mA wired buckpucks (3023-D-N-1000) ~$60.00 from www.LEDsupply.com
Heatsinks â€“ more specifics on this later ~$60.00 from www.heatsinkusa.com
Power supplies â€“ more specifics on this later ~45.00 from www.mpja.com
Arctic Alumina thermal epoxy ~$13.00 â€“ find this in a local computer parts store or eBay
Fans for cooling ~$20.00 â€“ find this in a local computer parts store or eBay
Aluminum project box from Radio Shack ~$3.99
Aluminum stock
Drill and tap set
Stainless machine screws â€“ I used #6-32
16 gauge wire
Precision electronics soldering iron and solder

DISCLAIMER: This project involves both low voltage DC current and high voltage AC current. Risk of electric shock should be obvious and if you are not comfortable with basic electronics wiring, leave this to someone more experienced. As with any project like this, mileage will vary.

Feel free to make any changes or improvements to this design. My main focus is to provide you with instructions on wiring and all the parts needed for a lighting fixture that can save you tons of money and provide just as much light as halides.

I claim that this saves money. Why is that? To begin with, LEDs last for 50,000 hours. After that, they drop about 30% in brightness. How many times would you need to replace halide or PC bulbs in 50,000 hours of burn time? Also, power consumption is far less than even PC lighting for the output.

Getting Started

I have a 75 gallon tank, therefore, I needed a light fixture of 48â€� in length. I found some 1â€� angle aluminum in 4â€™ sections at my local hardware store. I picked up two of them along with 3â€™ of 1â€� square aluminum tube. The heatsinks that I used were 12â€�x8.5â€�. I cut the square tubing to 8.5â€� lengths and screwed them to each end of the aluminum angle and to the middle for further support.

NOTE* - The heatsinks can be purchased in varying lengths. Check out www.heatsinkusa.com for sizing.

The heatsinks were easily attached by drilling through and tapping them to allow for the stainless machine screws to securely attach the heatsink to the aluminum frame.
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Mounting the LEDs

I studied the array of the Solaris fixtures and saw that the LEDs were in an alternating blue/white pattern. This seemed like a winning combination so I did just that. Each buckpuck can safely handle 6 LEDs. This is where I got my array of 24 LEDs in each array VS the 25 in each Solaris array. (6x4=24) I arranged the LEDs in a crisscross pattern as shown.

To attach the LEDs to the heatsink, use the Arctic Alumina heatsink epoxy. As the packaging states, the bond is PERMANENT so make sure you have the LEDs aligned before attaching them. Itâ€™s best to save the wiring job until the LEDs are mounted and the epoxy has cured.
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The LEDs need to be arranged so that they can be wired in series. For example, the first LED, closest to the buckpuck driver, needs to have the negative lead facing the buckpuck direction. The positive of that LED needs to be connected to the negative of the next LED and so on until the string of 6 is complete. The positive of the last LED in the string runs back to the buckpuck. 
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Drivers

As I said, I used 8 buckpuck drivers that can be had at www.ledsupply.com. I used the non-dimmable versions because I didnâ€™t care about that feature. The dimmable versions are slightly more expensive but can open up a few features. For example, you can dim each string to fit your needs. This could be helpful in the acclimation process.
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This is a fairly simple setup. All of the negative leads from the buckpucks driving the BLUES will be connected and all of the positive leads will be connected. The same goes for the WHITE drivers. Each LED output from the individual buckpucks goes to an individual string of LEDs. 

NOTE* - I used 700mA drivers on the BLUE and 1000mA drivers on the WHITE.

You will need a place to hide the buckpucks. An aluminum project box from Radio Shack worked perfectly for this, keeping with the all aluminum theme. The buckpucks produce no heat and can be thrown in the box indiscriminately if you wish. However, to keep the wiring (which there is a lot of) in order, the buckpucks can be epoxied to the inner walls of the project box. It would be smart to keep the 700mA on one side and the 1000mA on the other. 
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Drill some access holes in the box as you will need to route wiring through them. I made 4 holes in the front, all 3/8â€� to both run wires through and allow for the wire loom to fit securely inside the hole. On the back, drill whatever size hole you need to run the power and fans. This is where you get to be as creative as you want. I drilled holes, inserted rubber grommets and ran the wires. You can use whatever you want as the control center and make it look like whatever you wish.
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Power

For power, you will need to acquire a 24V power source that can handle the load of the LEDs. I found the perfect power supply at www.mpja.com. It is a 24V 6.5A CNC power supply. You will need one for each type of LED. The BLUES get one and the WHITES get one. 
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NOTE* - You can use any type of 24V DV power supply you want. Just make sure that the amperage draw from the LEDs does not exceed the amperage available from the power supply. For example, running 4 strings of 6 LEDs being driven at 1000mA is a total draw of 4 amps. Using a 24V 3A power supply, will, in my experience, kill the power supply. The buckpucks can handle up to 32V but only 24 is needed for a string of 6, which is the recommended maximum number of LEDs per string.

The wiring of the power supply is rather simple as well. You will need an AC cord with a ground. If you can find a few old computer power cords, just cut the end off and wire that to the power supply. 

NOTE* - ALWAYS TEST your connections before just plugging the cord into the wall!

The output of the power supply is in a simple positive/negative DC fashion. These will run to the respective positive and negative leads on the buckpucks. 

Cooling

High power LEDs generate heat. Itâ€™s not a ton of heat, but the cooler they run, the longer they last. I found some 120mm fans on ebay and purchased 4 of them. Check the fan noise rating which is listed as DB. The ones I purchased were listed at 20DB. This is barely audible in a silent room. I found that when they arrived, they were larger than I thought. I only used one on each heatsink and the cooling effect is substantial. Without the fans, the heatsinks would reach a feverish forehead feeling. With them, they are cool to the touch after hours of run time. 
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To mount the fans, I used some flat 1/2â€� wide lengths of aluminum. They were bent to the shape of the heatsink and mounted with the same drilling and tapping method. 

NOTE* - Be sure to raise the fan off the heatsink by at least 1/4â€� to allow for air flow. 
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So, now youâ€™re looking at this and thinking that the fans are 12V and the power supplies are 24V. How does this work? I had the same problem and the fix is simple. Wire them in series. The positive from one fan goes to the positive of the 24V power to the buckpucks. The negative of that fan goes to the positive of the other. That last negative goes back to the negative of the same buckpuck circuit.

The power supplies get warm, as well. I donâ€™t know if they absolutely need cooling, but I happened to have two extra fans. I added them to the box that I mounted the power supplies in.

Optics

I am fully aware that optics will increase the output of LEDs. However, I decided not to use them because they cut down on the spread of the light. In order to use the optics, successfully, you will need to keep the LED arrays closer together and , most likely, need more LEDs to get the desired spread.

Closing

Thatâ€™s really about it. You can build this exact fixture for about $600 and never have to replace any bulbs. After 11 years or so, the LEDs will lose some of their intensity. But, thatâ€™s 11 years down the road. Consider the cost of replacing bulbs in standard MH or PC fixtures over the span of 11 years. This type of lighting pays for itself over time. Your electric bill will thank you, as well.

As always, your mileage will vary. You can make whatever you want and have it look like whatever you want. The important things here are the wiring and cooling. Other than that, the canvas is yours to paint. 

I hope this will help those of you interested in LED lighting but donâ€™t want to spend the incredible prices out there for pre-manufactured LED fixtures.

Thank you for reading this and enjoy! 
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	More pictures and PAR readings!
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Join Date: Jul 2005

Location: Chicago

Posts: 8,451 
	Finally! Step by step instructions, parts list, and par reedings in the same thread. Good work! 

__________________
Be safe.
IWNFT343F 
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Registered Member.

 


 

Join Date: Oct 2008

Location: here.

Posts: 1,989 
	super sweet man love it very clean to i might add......i have been wanting to do this but my tank is 8ft man it would cost a fourtune to build it because i hate dark spots i would need a full 8ft run but anyways thats my problem once again nice job man.....on that note whats the distance between the two modules you built???? looks like a pretty good gap and you got decent coverage........ 

__________________
500gal diy system in the works click my red house. 15yrs of acrylic fab. my def. of diy.quote
"DO NOT FOLLOW WHERE THE PATH MAY LEAD GO INSTEAD WHERE THERE IS NO PATH AND LEAVE A TRAIL!" unquote.. 
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Join Date: Nov 2008

Location: Montreal, Canada

Posts: 234 
	My god, you are a god! Subscribed and book marked!

How big is your tank? I have a 6', might I need 3 rows of light? 

__________________
Click on my little red house for my 135G Build! 
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Join Date: May 2007

Location: Englewood, co

Posts: 520 
	Very nice write up, Very good information and I agree with Jeff fa great write up with all the step by step and PAR in one pace. Again very nice. Now I also know a great plan to follow. 
Question for you if I put lenses on would the PAR increase enough to keep a clam in a 30" deep tank? 
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Join Date: May 2006

Location: Manhattan, KS

Posts: 116 
	Just a quick question has anyone tested a kill a watt or anything on these to measure the difference in power costs versus a comparable MH. By the way that is one sweet setup, thanks for the write up 
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Join Date: May 2004

Location: Longmont, Co

Posts: 3,636 
	Soundwave,

Very nice setup! Exactly what I was planning.
If you want help on a dim-able driver, let me know.

One thing I would ask, is have you tried to remove a star from the heatsink after using that epoxy? Do they Pop right off with a screwdriver?

My plan was to use heat sink 'compound' and screw ( instead of glue ) the stars to the heat sink.
It would make future replacements much quicker & easier.

One lesson learned playing with these things: You cannot turn on a constant current driver ( buckpuck ) open circuited, THEN connect it to the LED ;-0 ( that's Xpensive ;-)

Stu 

__________________
Some people think that I have Attention Deficit Disorder. They just dont understand that........ Hey! Look a chicken! 
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Join Date: Aug 2004

Location: chicago

Posts: 2,709 
	hi, great diy, the best in my opinion. isnt that higher par than mh? or equal to. 
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Join Date: Feb 2009

Location: La Quinta, Ca

Posts: 154 
	Dude, your a ninja. Thats fantastic. 
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Join Date: Apr 2007

Location: Loomis CA

Posts: 2,237 
	Quote:

Originally posted by skunkmere 
hi, great diy, the best in my opinion. isnt that higher par than mh? or equal to. 
Lower Than...
If it had Optics than it could be about equal to a 400 Watt MH 

__________________
-Josh 
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Join Date: Dec 2008

Location: saint paul

Posts: 24 
	are you going to use some sort of lense to protect led's from salt/water??? would a piece of glass cut down on light output?? would it change light angle thru the glass?? 
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Join Date: Dec 2008

Location: Virginia

Posts: 52 
	Could someone explain what optics are and how they could be applied to this build? 
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Join Date: Apr 2007

Location: Loomis CA

Posts: 2,237 
	An optic is a Lens...
It would focus more light downwards.
http://www.ledsupply.com/led-optics.php 

__________________
-Josh 
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Join Date: Feb 2008

Location: Farmerville, Louisiana

Posts: 600 
	Wow $608 for a 4' led light fixture. That's amazing. And yes I took the time to add everything up. 

__________________
If you don't take some meds, you're going to burn out of this hobby everytime a shrimp farts. 
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Join Date: Feb 2009

Posts: 23 
	Those white bulbs are rated at 6500K. They may have great par but isn't it the wrong spectrum?!? 
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Join Date: Jun 2002

Location: Hoffman Estates Illinois

Posts: 324 
	I'm curious to see/know what the current draw of this light fixture is? Fantastic work though Soundwave.... 
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Registered Member

 

Join Date: Feb 2009

Location: Ottawa, Canada

Posts: 14 
	So the LEDs are driven with constant current? As in, 100% full time?
I understand that the life of LEDs are generally life extended to double if they're run at a lower current, OR, cycled at a high frequency at a 70% to 80% duty cycle. A simple RC circuit driving a VFET would suffice. Would also be available to act as a dimmer.

At that duty cycle, the human eye will perceive LED light as around 95% as bright as the constantly driven LEDs. However, we're not just doing this to allow us to look at the tank. How would that affect PAR value readings and how does that relate to the energy provided to the reef? 

If it is less (although looking good to our eyes), would adding 20% to 30% (or how many?) more LEDs to the fixture correct this, and you've doubled the life of the entire unit. Much more cost effective?

I'm also interested to see a spectrum graph of the resulting fixture, not just an averaged colour temperature. Does the manufacturer provide such graphs of the two types of LEDs? 

Add some heat-pipe cooling to remove the heat from the fixture and to larger heat sinks and you remove the fan's energy use and noise. What temperature do the LEDs produce? A DIY heat-pipe populated with de-ionized water can run well if under 95C. 

This has me really really interested.

so much for sleeping tonight... 

__________________
Everything should be made as simple as possible, but not simpler. 

Not everything that can be counted counts, and not everything that counts can be counted. 

- Albert Einstein 



Last edited by Canoe; 02/28/2009 at 10:15 PM. 
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Premium Member
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Join Date: Oct 2007

Posts: 3 
	Canoe: here is a link to the some of the info you are looking for
http://www.ledsupply.com/docs/cree-xre.pdf 
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Join Date: Apr 2007

Location: Loomis CA

Posts: 2,237 
	Quote:

Originally posted by Curve 
Wow $608 for a 4' led light fixture. That's amazing. And yes I took the time to add everything up. 
$200 for 2 Electronic 250 watt MH Ballasts
$160 for 2 bulbs
$80 for 2 Batwng reflectors


$440 for a MH setup so what's another $160? 

__________________
-Josh 
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Join Date: Mar 2008

Location: Maroa, Il

Posts: 283 
	troylee: The spacing of the modules is 2 feet. I centered them on each side of the 4ft tank.

dtech: The par skyrockets with optics. The problem, as mentioned is that it creates a spotlight effect and more LEDs would be needed to get the coverage, hence, not using them.

ChknWing: I need to get a kill a watt to find the actual usage. By all estimates with the LEDs and their requirements, this whole fixture should be using less than 175 watts while putting out more light than two 175 watt halides.

stugray: I don't want to even try to remove one of the stars. Not until one dies, anyway. The screw method works just fine but you have to be careful that no screw touches the leads and grounds the whole thing out. Also, I can't even imagine drilling and tapping that many holes!

skunkmere: Better than 175 watt halides.

Doahh: See above.

robert bell: I forgot to mention that I am using a sheet of plexi to keep the water away from the fixture... my bad.

barderer: The spectrum doesn't really count with this. There is no red emitted from the LEDs like MH and T5/PCs.

Canoe: I'm not getting that crazy with this. Maybe on the next fixture. The heatsinks stay completely cool with the fans. Also, if this thing lasts 5 years, it has paid for itself.

I hope I answered to all. Thanks for the interest! 
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Join Date: Feb 2008

Location: Farmerville, Louisiana

Posts: 600 
	That's what I was saying was that $608 is cheap. I have alreay started a shopping list to do a 6' with 100 white and 100 blue leds. You get the led's about 1.25 sheaper each when you buy 100 at a time. I also found some 300 watt led drivers. I want to do that many so I can get an even coverage and good par ratings everywhere. 

__________________
If you don't take some meds, you're going to burn out of this hobby everytime a shrimp farts. 
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Join Date: May 2006

Location: brooklyn

Posts: 99 
	soundwave would love to talk more on this. i have a 48x24 tank is that lixture too narrow? 
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Join Date: Dec 2008

Posts: 31 
	what if you used 10k-12k led white fixtures.. would the par readings go up.. and what about better color.. less yellow 
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Location: Maroa, Il

Posts: 283 
	Trust me, there is ZERO yellow, hijinks. It looks beautiful.

pmoneyt: This fixture might work just fine but you may want to add another string on each side to make the spread from front to back a little wider. I'm using this on a 75. Throw any questions out there you may have and I'll do my best to answer them
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Join Date: May 2006

Posts: 797 
	OMG!!! 

I love this. I think I might try one on my Nano. Very thought out and concise write up. Thanks. 
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Join Date: Feb 2008

Location: Farmerville, Louisiana

Posts: 600 
	Do you think instead of 2 inches between each led you could go to 3" and get more coverage?? 

__________________
If you don't take some meds, you're going to burn out of this hobby everytime a shrimp farts. 
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Join Date: Dec 2008

Posts: 31 
	how long has it been running on your tank.. and seen better growth/same or seems slower?

The pics look great.. just wondering about growth 
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Join Date: Mar 2008

Location: Maroa, Il

Posts: 283 
	Curve: if these were spaced any further, they might create the dreaded spotlight effect on their own. I didn't want noticeable color separation.

hijinks: It's been a whole 3 days. Hard to tell what is going to happen. Hopefully, though, It'll be good. 
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Join Date: Dec 2008

Posts: 31 
	great.. i'll keep my eyes out for posts on what you think 
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Join Date: Feb 2008

Location: Farmerville, Louisiana

Posts: 600 
	I guess the spacing would depend on how high you were mounting it above the surface. I will be trying this soon enough. 

__________________
If you don't take some meds, you're going to burn out of this hobby everytime a shrimp farts. 
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Join Date: Dec 2006

Location: Canada

Posts: 28 
	the set up you created is comparable to 150 watt MH, 250 watt mh, or 400 watt mh? what are optics? 
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Join Date: Mar 2008

Location: Maroa, Il

Posts: 283 
	It's kinda in the middle, mike. The output is better than a 175 MH but not as high as a 250. Optics are lenses that focus the light from the LEDs. 
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Join Date: Mar 2001

Location: Wyoming

Posts: 975 
	Soundwave, You definately rock. I just hope these lights can grow the corals as well as the MH's have for so many years. 

I was wondering if you could clarify for me...
The link you posted to the Cree white LEDs on stars, would that be the XR-E stars? 
http://www.ledsupply.com/creexre.php

And if those are the ones you used, why not go with the MC-E stars? Cost difference aside. They are three times the lumens. There fore, could you not get away with using less? And since the blues in the spectrum are mainly to give POP and wow to the colors in the tank, and have little to do with the growth of corals, you could still use the royals XR-Es like you did. 

Perhaps the MC-E LEDs would be better for someone with a deeper tank. Say, 24 to 30 inches? 

Again, this is a great writeup, and I know that ripples will be felt in the aquarium world not seen since the days of the DIY Luminarc reflector plans hit the net. 

Cheers,
Aaron 

__________________
"If there's nothing wrong with me... then there must be something wrong with the universe!"

Over do it, or do it over. 
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Registered Member

 

Join Date: Jul 2008

Location: Riverview, FL

Posts: 238 
	I copied this from another forum - comparison between the XRE and the MCE:

the MC-E on the other hand is FOUR of these led in a single package.
pos: more brightness but almost no size increase (of head)
neg: 
1st: four times the current needed
2nd: four times the heat produced
3rd: much wider beam and pretty nothing to fight that
4th: other driver needed, next to impossible to drive it with full power from a single cell 
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Registered Member

 


 

Join Date: Apr 2007

Location: Chicago, IL by Midway airport. 60632

Posts: 3,287 
	if someone can figure out how to program dimer settings for sun set and sun rise im definitely going to give this a try. 

__________________
-~adrian~-

LETS TRADE YUMAS 
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Registered Member

 


 

Join Date: Mar 2008

Location: Maroa, Il

Posts: 283 
	dogstar: The MCE is a little complicated and driving it would be a nightmare all its own. The ones I am using are the XR-E models. I can't believe I forgot to add that in there.

madadi: I have an acquaintance who is working on that... 
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Registered Member

 


 

Join Date: Mar 2008

Location: Maroa, Il

Posts: 283 
	One side note, also. The blues are on their own power supply which allows you to run them as actinics:
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Registered Member

 


 

Join Date: Feb 2005

Location: Sorel, Quebec, Canada

Posts: 144 
	You make my mouth watering! 
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Registered Member

 

Join Date: Nov 2008

Location: Gloucester, VA

Posts: 10 
	Isn't there a way to wire this up in both series and parallel? Right now, if you have one of those LEDs burn out, won't that make the whole string go out?

Of course that would sure bring your attention to it faster [image: image161.png]


I imagine if only one LED goes out, it might not be very noticeable to the eye (though your corals might notice). 
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Registered Member

 


 

Join Date: Jun 2007

Location: Deep within the uncharted Amazon

Posts: 366 
	what about expansion? say 72'L or 96'L and 24"w or 30"w is it safe to add more LEDS? How do you compute the addition or subtraction? 

__________________
I am lost in every-way there is.............literally.............just plain LOST 
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Registered Member

 

Join Date: Nov 2008

Location: Gloucester, VA

Posts: 10 
	Quote:

Originally posted by EBOLII 
what about expansion? say 72'L or 96'L and 24"w or 30"w is it safe to add more LEDS? How do you compute the addition or subtraction? 
EBOLII, lot of good info on power issues over on http://www.reefcentral.com/forums/in...p?showforum=25

They have a very active forum, especially in the LED lighting arena. 
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Premium Member
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Join Date: Dec 2006

Location: Coral Springs, FL

Posts: 4,337 
	This is great.

I have (cough) several of the PFO Solaris units that will now no longer be serviced by PFO.

I'm wondering if I could basically rebuild them using the nice looking case. I recently had someone put a PAR meter on one of my units and I wasn't pulling the kind of PAR shown in this thread. 

__________________
Views expressed by this person are not neccessarily the views of any other person and may never be. Apology extended to any member who takes offense to any post. Offense is not meant nor intended. 
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Registered Member

 


 

Join Date: May 2007

Location: Englewood, co

Posts: 520 
	So if I have understood right ( and please correct me if I'm wrong I'm still learning LED stuff) If I use lenses the pPAR goes up but I lose some coverage, so for a tank that will be 30x30x30 I would need to use more rows oF LED's to get the even coverage as shown without, but I would get the PAR numbers up to around a 400w halide that would be needed for such a deep tank? 
(sorry for the long question) 
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Registered Member

 


 

Join Date: Mar 2000

Location: Sacramento, Ca

Posts: 6,518 
	Gret Writeup.. 

__________________
Dan The Acro Man 
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Registered Member

 

Join Date: Mar 2009

Posts: 1 
	Great write-up, The best one I have seen on this subject to date!

A follow up question to Dtech, when using optics would I want to mount the LED's closer together (>2") since I am now focusing the beam?

Also I do not believe in your DIY it says you spaced out your LED's 2" but someone commented on it, therefore can I clarify it is in fact 2" and if so is that a measurement from Actual LED to LED or the space between each edge of star mount? ( I assume it is LED to LED)

Cheers and thanks again for a great step by step DIY on LED's 
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Registered Member

 

Join Date: Nov 2007

Location: ohio

Posts: 48 
	great write up man i love it.
I would love to do something like this for my nano and was wondering if you could tell me if this light would work, dont mean to hijack your thread.
http://cgi.ebay.com/WHITE-BLUE-LED-A...742.m153.l1262 

__________________
Ryan 
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Registered Member.

 


 

Join Date: Oct 2008

Location: here.

Posts: 1,989 
	Quote:

Originally posted by madadi 
if someone can figure out how to program dimer settings for sun set and sun rise im definitely going to give this a try. 
i am currently running a similiar set up for my moon light's which contain a driver and you can program it off your pc. i have a string with 16pod's on it each module if you will contain 3led's a red,blue,green with those three colors you can actually change the mood from like 3.1million different colors some of you might have seen my diy mh setup with color changing moonlight's the led moon light's were all programmed by a friend at work for me who gave me the set up"i work for a sign shop UNLIMITED SUPPLY OF LEDS" lol!!!anyways he was showing me the dmx programmer you can buy online which allows you to have different presets for color changing temp changing and such also dimmable via a remote on the couch for crying out loud....everyone is defenitly onto something with this whole led thing but with the 3 colors red,green,blue you can dial in the temp rating from 3500k to probally well above 20k it's amazing as i played with mine turn all 3 on at one time and it's a crisp white to the eye looks like 14k who would of thought???????turn on red and green get gold looks like a full moon it's really wierd and truly amazing im gonna have to get the full info on my set up and will share with everyone interested... 

__________________
500gal diy system in the works click my red house. 15yrs of acrylic fab. my def. of diy.quote
"DO NOT FOLLOW WHERE THE PATH MAY LEAD GO INSTEAD WHERE THERE IS NO PATH AND LEAVE A TRAIL!" unquote.. 
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Registered Member

 


 

Join Date: Feb 2008

Location: Farmerville, Louisiana

Posts: 600 
	He told us this in another thread. I'm sorry and I should of said that.





Quote:

Originally posted by skeet103 
Great write-up, The best one I have seen on this subject to date!

A follow up question to Dtech, when using optics would I want to mount the LED's closer together (>2") since I am now focusing the beam?

Also I do not believe in your DIY it says you spaced out your LED's 2" but someone commented on it, therefore can I clarify it is in fact 2" and if so is that a measurement from Actual LED to LED or the space between each edge of star mount? ( I assume it is LED to LED)

Cheers and thanks again for a great step by step DIY on LED's 
__________________
If you don't take some meds, you're going to burn out of this hobby everytime a shrimp farts. 

	[image: image196.png]


  
	


	Curve

	View Public Profile

	Visit Curve's homepage!

	Find More Posts by Curve

	[image: image197.png]


03/01/2009, 02:37 PM 
	  #50 

	EBOLII [image: image198.png]



Registered Member

 


 

Join Date: Jun 2007

Location: Deep within the uncharted Amazon

Posts: 366 
	Quote:

Originally posted by KKamy 
EBOLII, lot of good info on power issues over on http://www.reefcentral.com/forums/i...hp?showforum=25

They have a very active forum, especially in the LED lighting arena. 
You need pm me that link. will not work on open forum




Soundwave I was hoping to hear your response to my questions 

__________________
I am lost in every-way there is.............literally.............just plain LOST 
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Registered Member

 

Join Date: Nov 2008

Location: Mooresville, NC

Posts: 96 
	cool thread... 
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Registered Member

 

Join Date: Feb 2008

Location: The Villages, Florida

Posts: 299 
	Soundwave, thanks for taking the time to share your project. LED lighting system brings both efficiency, flexibility and cost savings that will entice more interest in reef aquariums. 
Jim 
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Registered Member

 

Join Date: Jan 2007

Location: Lubbock, Texas

Posts: 44 
	Great job sound wave. Just one question can you explain your LED selection better. Are they the Cree x-re q5? I know you can get the q5's to produce 228lumens at 1 amp. Thats extremely bright for a single LED. Also can you make a full wiring diagram to go with? If you want cheaper LED plus free shipping go to dealextreme.com. 
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Registered Member

 


 

Join Date: Mar 2008

Location: Maroa, Il

Posts: 283 
	EBOLII: The math goes either way, all you need to do is add 6 LEDs to one buckpuck. As long as your power supply can handle the draw of the LEDs, amperage wise, you can make a fixture of any size with LEDs in multiples of 6.

dtech: I'm gonna say yes.

skeet103: I didn't space the LEDs exactly at 2". I just put them where they were evenly spaced and haven't measured. The optics are the same size, generally, as the star plate the LEDs are mounted to. You could but them all together as close as you want and still add optics. If you space them any more than 2", you MAY get a spotlighting effect. I don't know for sure since I haven't tried it.

wsukid12: That light MIGHT work but it's only using 1 watt LEDs. They are far dimmer than the true Cree LEDs. The 1 watt models run at 350mA and are very weak in comparison.

jimnrose: Thank you for pointing that out. I hope since this is now available, nobody gives their money to a certain company that decided to get a blanket patent on LED fixtures for "marine growth". Since I'm not selling a fixture but explaining how to do it, I'm in the clear. Also, this will save everyone money in bulb changes and electrical bills.

MOFelix25: I used the XR-E Q4 LEDs. I trust LEDsupply far more than dealextreme. If you have any questions, the staff at LEDsupply are super helpful and they speak English as their primary language. I COULD HAVE ordered from DealExtreme but I've had bad experiences from them. If you don't mind waiting a month for your LEDs to show up just to save a few bucks and have absolutely no customer service, go for it. As far as a wiring diagram, I'm sure I can muster something up. Give me some time, though. Busy guy right now. 
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Registered Member

 


 

Join Date: Mar 2008

Location: Maroa, Il

Posts: 283 
	Not as busy as I thought. I hope this helps...
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	bebereef [image: image218.png]



Registered Member

 


 

Join Date: Feb 2005

Location: Sorel, Quebec, Canada

Posts: 144 
	So well documented, serious candidate for thread of the month, only my opinion but wanted to share. 
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Registered Member

 


 

Join Date: May 2007

Location: Englewood, co

Posts: 520 
	I was thinking I was heading the right direction. 
I'm in agreement for Thread of the Month too. 
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Registered Member

 


 

Join Date: Mar 2008

Location: Maroa, Il

Posts: 283 
	I didn't even know we had a thread of the month until you said that. 
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Registered Member

 


 

Join Date: Feb 2005

Location: Sorel, Quebec, Canada

Posts: 144 
	It's in reefkeeping magazine, always good stuff.



Quote:

Originally posted by Soundwave 
I didn't even know we had a thread of the month until you said that. 
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Registered Member

 


 

Join Date: Mar 2003

Location: Saratoga Springs

Posts: 567 
	If there is a thread of the month then this should be it. Nice concise write up. I need to read again then I might have some questions on planning a set up for my nano. 
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Registered Member

 

Join Date: Mar 2006

Location: Peoria, IL

Posts: 50 
	Thread of the Month !!

Thanks for the write up. Fantastic job.

Put me in the club who would like to do this to their nano. 
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Registered Member

 


 

Join Date: Mar 2006

Location: NJ

Posts: 165 
	Thread of the Month got my vote 
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Registered Member

 


 

Join Date: Jun 2002

Location: Hoffman Estates Illinois

Posts: 324 
	Quote:

Originally posted by marspeed 
Thread of the Month got my vote 
I agree. 
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Registered Member

 


 

Join Date: Mar 2008

Location: Maroa, Il

Posts: 283 
	That would be pretty cool to make it into reefkeeping magazine! 
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Registered Member

 

Join Date: May 2008

Location: Davenport, FL

Posts: 1 
	It'd be well deserved.

You and evilc are doing us all a great service by laying out this info.

By far the most aesthetically pleasing setup I've seen 
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Registered Member

 


 

Join Date: May 2008

Location: Broomall, Pa.

Posts: 162 
	Quote:

Originally posted by bebereef 
So well documented, serious candidate for thread of the month 
+1 
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Registered Member

 


 

Join Date: Mar 2008

Location: Maroa, Il

Posts: 283 
	Small update. I figured I'd share a picture of the power supply enclosure.
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Registered Member

 


 

Join Date: Aug 2004

Location: chicago

Posts: 2,709 
	Thread of the month for sure. you just changed the world. im going to do this next time i got to change my 4 pc's on one of my nano's 
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Registered Member

 

Join Date: Feb 2009

Location: Ottawa, Canada

Posts: 14 
	Quote:

Originally posted by stugray 
...
One thing I would ask, is have you tried to remove a star from the heatsink after using that epoxy? Do they Pop right off with a screwdriver? ... My plan was to use heat sink 'compound' and screw ( instead of glue ) the stars to the heat sink. It would make future replacements much quicker & easier. ...
I don't know how Reef-Safe the thermal compound/paste would be. Some even have copper or silver. And paste has problems with degraded performance due to air voids forming with thermal cycling. Twelve hours full on, twelve hours of "moon"? If you had the stars held on with springs of some sort (instead of fixed fasteners, like screws or bolts) the springs can take up the slack when the paste expands/contracts with thermal cycling, so air voids within the paste are somewhat minimized. 

There is an alternative. It transfers heat better than thermal epoxy, doesn't have the mess or thermal cycling problems of paste, easier to use and can't leak into the tank.

TIM (Thermal Interface Material) is available as sheets similar to double sided tape. Sissors or an exacto knife cuts it to size and shape, then peel one side and sitck it to the LED star, then stick the star in place and secure it with your screws. 

__________________
Everything should be made as simple as possible, but not simpler. 

Not everything that can be counted counts, and not everything that counts can be counted. 

- Albert Einstein 
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Registered Member

 

Join Date: Nov 2005

Location: queensland australia

Posts: 23 
	how many lums per led a standard 150w mh puts out roughly 11000lm according to this?
http://tirupatisales.com/brand/BAJAJ...%20Outputs.pdf 
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Registered Member

 

Join Date: Nov 2005

Location: queensland australia

Posts: 23 
	oop's got it around 230 sweet sorry 
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Registered Member

 


 

Join Date: Jun 2007

Location: Deep within the uncharted Amazon

Posts: 366 
	Soundwave I would like to see some detailed images of your puck and power supply setup please 

__________________
I am lost in every-way there is.............literally.............just plain LOST 
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Registered Member

 


 

Join Date: Mar 2008

Location: Maroa, Il

Posts: 283 
	I'll have to get some pics of that up. It might be a few days but I'll get it posted. 
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Registered Member

 

Join Date: Aug 2001

Location: Haverhill, MA

Posts: 290 
	Hey Soundwave, fantastic writeup!! 

Any chance you could get a kill-a-watt meter hooked up on the power supplies? I'd love to know the watt draw of this [image: image287.png]




Thanks!
Mark 
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Registered Member

 


 

Join Date: Jun 2007

Location: Deep within the uncharted Amazon

Posts: 366 
	or the mathematics to calculate...... 

__________________
I am lost in every-way there is.............literally.............just plain LOST 
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Registered Member

 

Join Date: Aug 2001

Location: Haverhill, MA

Posts: 290 
	Quote:

Originally posted by EBOLII 
or the mathematics to calculate...... 
well, we can try

the buckpacks are 85% efficient at 24V input, so:

each white @ 1.000 amp = 1.18 amps
each blue @ 0.700 amp = 0.83 amps

The power supply is rated at 80% efficiency, but I'm not sure how to translate an amp draw of 1.18 amps @ 24VDC on the output side of the transformer into the 120VAC amp / watt draw on the input side, which is what (watt?) we need [image: image293.png]
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Registered Member

 

Join Date: Sep 2008

Location: MA

Posts: 183 
	Ohms Law
Power(Watts) = I (current) X V (Voltage)
so
1.18 A X 24 V = 28.32 Watts
so
I = Power/Voltage
28.32/120 = .236 A Draw on AC side 
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Registered Member

 

Join Date: Aug 2001

Location: Haverhill, MA

Posts: 290 
	Quote:

Originally posted by lynxvs 
Ohms Law
Power(Watts) = I (current) X V (Voltage)
so
1.18 A X 24 V = 28.32 Watts
so
I = Power/Voltage
28.32/120 = .236 A Draw on AC side 

thx lynxvs! watts is actually a better way to go, so 28.32 watts at 80% efficiency would be a 35.4 watt draw for each white string of 6 led's. The blue led's are 19.76 watts at 24V, so they are 24.7 watts for each string of 6 led's. 

So, each block of 24 LEDS has 2 strings of blue, and 2 strings of white.

That totals to (35.4 * 2) + (24.7 * 2) = 120 watts

So the full fixture made by soundwave should if hooked up to a kill-a-watt meter come in around 240 watts. 

That is pretty awesome [image: image300.png]
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Registered Member

 

Join Date: Jan 2009

Location: Tampa, FL

Posts: 164 
	Wow, that really is awesome! 
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Premium Member
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Join Date: May 2004

Location: Longmont, Co

Posts: 3,636 
	Reef55,

6 LEDs in series at 3.7 Volts each is 22.2 Volts output from the Buckpucks.
That is 22.2 Watts output from the supplies.

At 80% eff., that is 27.75 Watts each string for the whites.

Close, but you didnt account for the fact that the supplies are constant current, so for 6 LEDs in series, the voltage is 22.2.

Stu 

__________________
Some people think that I have Attention Deficit Disorder. They just dont understand that........ Hey! Look a chicken! 
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Registered Member

 


 

Join Date: Mar 2008

Location: Maroa, Il

Posts: 283 
	Tell you what. I'll just get a meter... 

I should be able to score one Wednesday or Thursday. 
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Registered Member

 

Join Date: Aug 2001

Location: Haverhill, MA

Posts: 290 
	Quote:

Originally posted by stugray 
Reef55,

6 LEDs in series at 3.7 Volts each is 22.2 Volts output from the Buckpucks.
That is 22.2 Watts output from the supplies.

At 80% eff., that is 27.75 Watts each string for the whites.

Close, but you didnt account for the fact that the supplies are constant current, so for 6 LEDs in series, the voltage is 22.2.

Stu 
Constant current on the output, correct. The buckpacks are 85% efficient though, so to put out a constant 1.0amps of 22.2 volts on the output side, requires 1.18 amps on the input side of the buckpacks. The power supply for the buckpacks is providing 24V, so it is 1.18amps at 24 volts, which is the numbers I calculated above.

Am I missing something still? [image: image316.png]
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Registered Member

 


 

Join Date: Sep 2006

Location: Kansas City, KS

Posts: 68 
	Let me run this by you and just make sure I'm getting this right in my head. (I'm a Newb with LEDs). 
If I wanted to make this type of a fixture, but only half the size - I would run 2 lines of 6 white LEDS to their own 1000mA buckpucks and then both to a 1 24V power supply and I would run 2 lines of 6 blue LEDs to their own 700mA buckpucks and then both to a 24V power supply. Since I'd be running only half the lights and half the buckpucks, would it be wise to use 12V power supply or should I stick with the 24V? (I'm assuming there's a good reason to split the colors up to different power sources)
Also, lets say I want to get crazy and throw in some red for grow lights. Would I then need a third power supply or could it be tied into one of the existing supplies? or should I just shut up and keep it simple?
Thanks! 

__________________
Tiffany A. Robbins 
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Registered Member

 

Join Date: Sep 2008

Location: MA

Posts: 183 
	Quote:

Originally posted by Soundwave 
Tell you what. I'll just get a meter... 

I should be able to score one Wednesday or Thursday. 
I bet you measure about 148 Watts total draw... 
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Registered Member

 

Join Date: Mar 2008

Posts: 2 
	The Best 



Thanks good Thread!!! 
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Registered Member

 

Join Date: Aug 2001

Location: Haverhill, MA

Posts: 290 
	Quote:

Originally posted by tiffrobbins 
Let me run this by you and just make sure I'm getting this right in my head. (I'm a Newb with LEDs). 
If I wanted to make this type of a fixture, but only half the size - I would run 2 lines of 6 white LEDS to their own 1000mA buckpucks and then both to a 1 24V power supply and I would run 2 lines of 6 blue LEDs to their own 700mA buckpucks and then both to a 24V power supply. Since I'd be running only half the lights and half the buckpucks, would it be wise to use 12V power supply or should I stick with the 24V? (I'm assuming there's a good reason to split the colors up to different power sources)
Also, lets say I want to get crazy and throw in some red for grow lights. Would I then need a third power supply or could it be tied into one of the existing supplies? or should I just shut up and keep it simple?
Thanks! 
You could power all the whites, blues, and probably a single string of red off a single power supply. What you lose is a power cord for each color. Of course, you could put switches in after the power supply, and still have it turn the different colors on / off. 
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Registered Member

 

Join Date: Sep 2008

Location: MA

Posts: 183 
	Soundwave
You might want to measure the current of the LEDs, I bet your not driving the LEDs at the current you think. I used Buck Pucks originally in my design but found they would not drive a string of 6 LEDs at the stated current. If you read the fine print on the data sheet the input margin is 2 V for the 350 mA Buck Puck with a side note that this increases with higher current units. So if you have a string of LEDs wih a foward voltage of 3.7 V total voltage drop is 22.2 V add > 2 V margin and you are over the rated 24 V supply and not droping the 3.7 foward voltage on the LEDs. If you look at the specifications for output current there is a footnote that states "Measured with single emitter; output drops slightly with additional series junctions to limit maximum power dissipation" . I suggest you put a .1 Ohm resistor in series with the LEDS and measure the voltage across it. It should read 100 mV if you are driving it at 1 A. 

The kicker is the power dissipation..... at such high current any voltage difference between what you are dropping across the LEDs and Power supply must be kept low. Remember P = IV so if you have a 2 Volt difference at 1 A you are dropping 2 Watts of power on whatever IC is in that Buck Puck. 
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Registered Member

 

Join Date: Sep 2008

Location: MA

Posts: 183 
	Quote:

Originally posted by lynxvs 
I bet you measure about 148 Watts total draw... 
I take that back I bet you measure less then 148 Watts total 
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Registered Member

 


 

Join Date: Mar 2008

Location: Maroa, Il

Posts: 283 
	Any more bets? One question, if I get a meter that tells me total amperage draw, can I just multiply by 24 volts? 
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Premium Member
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Join Date: Oct 2007

Posts: 3 
	Lynxvs: Can you tell use what you are using instead of the Buck Pucks please? 
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Registered Member

 

Join Date: Apr 2007

Location: Loomis CA

Posts: 2,237 
	Lynxvs can you use a 1-10v to dim a MosFET?
How many 3 watt LEDs can a 10A MosFET drive? 

__________________
-Josh 
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Registered Member

 

Join Date: Dec 2007

Location: Central CA coast.

Posts: 1,443 
	Soundwave; You can use an ammeter and just multiply by the voltage.

However you want to take that meter,(changing its leads to voltage so you don't blow its innards out), and measure the voltage across the string of LEDs. This will give you the actual power across the string. Just the 24V only tells you the power you are using in the whole system including the BuckPucks, not the actual LED power.

Doahh; Yes you can use an analog voltage to control a MOSFET but there is sooo much more to it than just that. If you just try that you will fail at it. It is also a horrible method as any power not across the LEDs will just be wasted across the MOSFET causing it to heat up dramatically and probably fail.(soon)

Also your "how many LEDs?" question can not be answered as it depends on may other aspects of the configuration. 
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Registered Member

 


 

Join Date: Jun 2007

Location: Deep within the uncharted Amazon

Posts: 366 
	Sorry for the linked image but I have exhausted my search for information

[image: image354]

The site is calling the center circuit board a FET but I have been unable to find any information. Is anyone able to explain or point me to right location

Just trying to get a grasp on the DIY process....I am planning for a large build [72"Length x 24"Width x 30"Deep] so I still have design flaws/questions 

__________________
I am lost in every-way there is.............literally.............just plain LOST 
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Premium Member
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Join Date: Oct 2007

Location: Cary, NC

Posts: 3,655 
	if its an FET its probably what they're using to dim the LEDs since they allow you to control the amount of current that passes through.

I've got no experience with one like that though. 

__________________
- Ryan B

"that is enough skimmate to ruin lives." - GSMguy 
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Premium Member
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Join Date: May 2004

Location: Longmont, Co

Posts: 3,636 
	EBOLII,

The FET Can control the current through a LED in an analog fashion ( known as the linear region of the device ), but it is very inefficient & wastes a lot of heat.

The better way to do it is using "pulse width modulation" or PWM.

That is where you turn the FET fully ON & fully OFF very fast.
When a FET is fully ON it wastes very little power.

By varying the width of the ON vs OFF times ( pulse width ), you can vary the apparent intensity of the light.

As long as the frequency of the pulses is high enough, the human eye cannot see the blinking effect from the LED.

I suspect the circuit boards in the pic above are the PWM circuit boards. The FETs can be seen on each corner of the boards.

This method is what I use and I have a working prototype that can be programmed via Enet.

Stu 

__________________
Some people think that I have Attention Deficit Disorder. They just dont understand that........ Hey! Look a chicken! 
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Registered Member

 

Join Date: Sep 2008

Location: MA

Posts: 183 
	I don't believe that is a FET.... That setup has no dimming function. I think that is just a LM317 Voltage regulator set up in a constant current configuration. 
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Registered Member

 

Join Date: Apr 2007

Location: Loomis CA

Posts: 2,237 
	So I could use a PWM function on an Arduino board to control the FETs? 

__________________
-Josh 
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Registered Member

 

Join Date: Sep 2008

Location: MA

Posts: 183 
	Quote:

Originally posted by Keith Elliott 
Lynxvs: Can you tell use what you are using instead of the Buck Pucks please? 
I made it more complicated then it probably needs to be but.... I used a constant current source LED driver. It's basically a very small surface mount IC that requires few external componants to operate. It provides the LED a constant current source and has a PWM dimming pin as well as a shutdown pin which allows it to be turned off and on. This by all means is not for the average DIY it requires the fabraction of a PCB as well as some good soldering skills. 

If you look around you can find lots of LED drivers of varying types (Buch, Boost, etc.) If you are looking for a dimming function make sure it has a pin for that. 
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Registered Member

 

Join Date: Sep 2008

Location: MA

Posts: 183 
	Quote:

Originally posted by Doahh 
So I could use a PWM function on an Arduino board to control the FETs? 
I would go with a IC that is designed to be a LED driver. Trust me even with this you are going to find problems when you hook everything up. Unless you really know what you are doing I would never attempt to build your own driver. 

I know this looks like the simplist thing in the world to do but there are a lot of details that ,unless you know about them , are going to cause you lots of problems. I have been working on a design for almost a year and still do not feel comfortable with it. Everytime I think i have a handle on it something comes up that I didn't expect. Now I know the reason Solaris had so many problems with the design...... 
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Registered Member

 

Join Date: Sep 2008

Location: MA

Posts: 183 
	Quote:

Originally posted by lynxvs 
Soundwave
You might want to measure the current of the LEDs, I bet your not driving the LEDs at the current you think. I used Buck Pucks originally in my design but found they would not drive a string of 6 LEDs at the stated current. If you read the fine print on the data sheet the input margin is 2 V for the 350 mA Buck Puck with a side note that this increases with higher current units. So if you have a string of LEDs wih a foward voltage of 3.7 V total voltage drop is 22.2 V add > 2 V margin and you are over the rated 24 V supply and not droping the 3.7 foward voltage on the LEDs. If you look at the specifications for output current there is a footnote that states "Measured with single emitter; output drops slightly with additional series junctions to limit maximum power dissipation" . I suggest you put a .1 Ohm resistor in series with the LEDS and measure the voltage across it. It should read 100 mV if you are driving it at 1 A. 

The kicker is the power dissipation..... at such high current any voltage difference between what you are dropping across the LEDs and Power supply must be kept low. Remember P = IV so if you have a 2 Volt difference at 1 A you are dropping 2 Watts of power on whatever IC is in that Buck Puck. 

This is an example on what I mean when I say the devils in the details..... I designed my first prototype Light pretty much like the one in this thread only I was using Luxeon III Stars. I bought the LEDs, Buckpucks etc. and put it all together. I measured the current and found that the Buckpuck was not driving the LEDs at the rated current. 

Last night I broke out the Buck pucks that I had to remeasure the output only this time I had no problem driving the LEDs at the rated current..... 

I didn't understand the results for a while but it turns out the LEDs I was using last night are not the same that I used on the first test. The forward voltage of the Luxeon stars are 3.9 V and the Luxeon Rebels that I am currently using have a forward voltage of 3.4 V. Doesn't seem much does it but it's enough for it not to work...... 
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