What Condenser Do I Need...

A Bridf Foreword:
Ey the end of this paper, the beginner shoyld hawe a solid yoderstanding of what a certain design in condenser is, beable to setapart their
prosicons for a particylar setyp and beable to build the simpler designs asailable for these magjc pipes, using the diagrams/illystrations
prm'i-flcnfl inthiz paper along with the mamy step-by-step instryctions and tutecmials available ooh ome distiller, arg...

The follewing izt is base d oo the most c anmon condensers yaed Ienjoyed writing and illystrating this, moy first article for the Mew
for home distillation and iz not exhaystive. There are many types of  Distillers Readiog Lounge, in the hope that the pew hobbyist start -
condenser available tothe hobbyast and 1o this paper we willlo ol ing oyt along this roa d, may find it easier tounderstand st what
at condensers that are within the limited skdll-base of the averape a condenser is and by studying the mymeroys illystrations, havea
beginper, as well as examine some of the more advanced desipnsfor  greater ynderstandiog of its finction and necessity withio a certain
the ambiti cys among us. Some are harder to byild than others, while  still design.

a couple are 5o easy to make, they d oot even warrant description...

Good lnck on your way forward, have fiyn with the hobby, but above all elze, Pleage be Safe,.,
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What's Copdensers are ot inclyded:

Adr-cooled, fan-azdsted, triple-walled, etc; Some condensers are not included in this article in the hope that the new distiller
will oot feel biogged down by the sast array of designs available to hinyher. The conde nsers depicted are, IMO, the ones com-
monly ysed by home distillers today and toexpand this article further wonld cnly serve to confuse the novice defeating the
principle for a condenser article to begin with.

Thi= article will e up-flat:-fl as the oee d arses both 1o HD's Iew Distillers Bea dinglnungc and electromeally.
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The Flake S1and and Worm:

This form of apparatus is the grand-pappy of condensers. Used predominantly
by shiners all corer the world, it has stond the test of time with'is simple vel effec-
tive design. The fake stand is the bucket; it can ke made fom any material yoo
hawe o hand. Plastic, wood, metal or any other material that can hold water or
ice will do the job pecfectly. T is-flled with waler after the copper coil {worm)
has bzen pul in place. The vapoir travels from: pour bailer/thumper and is fed
into the cold copper worm to be condensed back into liguids This codl (worm)
should only ever be made fiom copper or stainless steel, thowgh copper is the
preferped material. The old mocnshiners used theit wooms'inside an old wood-
en bamrel to great effect. Since het cises, the water at the bottom of the flake
stand is always cold and sometimes replenished by o mew supply of oold water, 1t
is still very popular today and wsed by many pol stillecs all over the worlds Foo

a pot stillen its hard to beat.:. 1 have shown the flake stand in copper as they do
look greal, but as stated, nearly anything that can hold vwater could be used. ..

Fros: Cons:
#  Inexpensive to build... = Water in Aake stand could get warm
¢«  Simple lomake.. over time il a new sapply is not fed e

+  Effectivie. the botlom...
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The Double Walled Lichig Condénser:

‘The Diouble Walled Liehig condenser is cone'ofavery basic design. The inner-tube is straight
(usually "R longer than the sutec), making il cheaper o manafacture. PFopulavised by
Justus Barmn Won Lickigy he cannot be given credit for its insvention as it had been in wse for
somie time belare him. However, itis named after him because of his popularistion with it,
The device relics om its length o be efficient and a good starting length for this condenser
would ke 24° (800mm), although I've scen same at (4074 ). Additionally stainless steel or
capper woalfmesh' canbe lvosely placed in the inoer tobe (the vapour path) of a Lichig con-
denser, substantially increasing lurbilence inside the tube to create more of o reflux effect,
and henice; the cwerall etbiciency of the distillation . 'The cooling water should flow from the
batiom to the top of the device, asthat alsyvincreases the cfficiencr of this type ol condenser,
Some soldering skills are needed Wwith this design, but is well within the beginners skill
base... BTW, it's called double walled becayse the vapouris surronnded by a jacket of conl
witler that is held between two walls, the QD aof the inner-tube and the 15 ol the outer...

Pros: Lons:

= Inexpensive tobuoild . ¢« Prone to (Haffing): (oan remedy with a little
#  Simple to make... copper/55 mesh inside inner ube), ..

+ Effective.:
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The Single Wound Reflux Condenser:

The single wound reflux comdenser coil is by Far the simplest o make bl is contraolled
the same weane-as all reflus coils. By contralling the How of conlant {waler) going through
the cail, itis impoitant tonote that this will hove the effect of beingable to contral the
temperature of the condenser and hence eontiol the oatpiat and quality of the distillate.
In its simplest form; a veflus cailis just a length of 14" copper tube wound ona mandrill
to-a height af between 6 fo B inches For asingle would codl, the fist wind is starbed ab
the baltom of the helix with a tail of approximately 300mm ruaning up the inside of the
mandrill. & space equalling the diameter of the material; in this case 14", is left hetween
cach subsegquent wind 1o ensure that maximum sarface area of the material is dlilised by
the upcoming vapowr from the column: [n home distillation circles; they are best used in
small diameter columns like 1 172 or 1 345

The Graham Condenser:

A Graham condenser has aspial coil running the length of the water jacket surrounding it. ‘Thereare
three prasible cutlines for the Graham condenser. The spiral can either conlain the coolant, which
would cause the condensation tofake place on the oulside of thespiral: Ou; the coolant can be fed with-
in a waler jackel encompassing the spiral (helix), with the condensalion taking place inside the coil. The
third would entail triple-walling the condenser with the coolant being passed through thi internal cail
and an cuter water jackel. This would leave the vipour to be placed belween the coil and cuter wale
jackel, very efficient; bat difficull to build. The first is said 1o maximise fow capacity since vapoirs can
flevwr et and arcwnd the s pical. The secomd ensures that all the wipoucs flow through the entice length
of ‘the spival, thits having prolonged contact with the conlant and the third is 1 combination of both. As
a zide note, snomewhat similar to the graham condenseris the Dimroth condensen named alter Oillo
Ddimroth. It hasaninternal double spiral with the cooling medium inside the coil so that both the conl-
ant inlet and outletis at the top, as is the same case with a veflux cqil. The vapowrs travel thiough the
jackel from bottom 1o top. Dimroth condensers are monre effective than conventional coil condensers
They are offen found in large commeercial evaporators. We will be concentrating on a single spital Gia-
ham. The making of the graham condenser confurmes that yewcan make a loose cnily about & to 8 weaps;
from 3/8" coppen, (4" coppety il you can weak ity woald be belter). The design of the Graham comdenser
cnsures that the unit must remain viertical at all times, ‘This goarantees that the vapour once condensed
i liguid, has a clear path to vour collecting jax .. Thisis normal practice for all Gimbam condensers...

Pross: Cons:
a  Very Effective., -
* Mol too Bilficolt to Build...

hiust always be wied in a vertical
position to stop liguid locks:..

= Aoldering isa little more ditheult
with the Graham Condenser..

The Single Wound
Reflux Condenser

i W Dl

Cold Watar In

Pros: Cons:

*  Wery casy to fubricate. + Really only uselol feo small bore columns.

+  Excellent for gmall bore reflux «  Woild need to be longer depending on the
colmns.; dizmeter of the colummn..

Mot as efficient as its bigbrother [Double
Wiund Reflux Caill:
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The Single Wound Beflox Condenser 4 Cold Finger:

Also known as a Gloved Coldlinger, The Single Wound Rellux Condenser is-just
as casy o make as a single wound reflux (helix) comdenser is toconstruct. The
only diffierence being a connection toa central pipe al the botlom of the cail.
Again, because of the surface area connecled to this lype of oo, they are besi
suited inside smaller bove pipesi (147 - 197): That is not 1o say the gloved single
wound condenser could not be veed ingide a 27 column foc instance, that weowld
entirely depend ¢n a few variables, the coilfcoldtinger diameter, the length of
the condenser, the number of wiaps, the space belween wraps, ecl;, and nfcoarse
the ammaunt of power being delivered from your boiler: That said, the single
wound ghered condenser is way more efficient than a plain old single wound
helizx

Laons:

Weald benehit from béing lenger

depending cun the 10 of the calumn..,

«  Mobaseficientas a [Double Waiind
Gleved Redlus Coidll

Pros;
«  Eaxcellent forsmall bore columns =
«  Easyiofabricale,

The Double Weound Reflie Condenser:

Anid here we comie 10 the most popular reflux condenser for the home distiller; The Dow-
ble Wiound Reflux Condenser, This magic component just works so well inside a hobby
still and lends dtself to-any of the reflux designs arailable, Wi, Bolkakob, Mizon/Stone, ect;
Simplein ils comstructinn, il consisls alfalength of fmm (%7 copper lube wound on a

The Double Wound
joi'rux Condenser

W m Wk v G

teld Watsr In

The SEHHEE Wonkd
H_e_'ff tix Condenser
with Coliffinger

Cald Walar In

small mandril {16mm) to make the internal column Fis the returned ontoitself at an angle of
approx 105-157 and wound on an external mandrill of 32mm foca 27 olumn, Cnce wound o
the fop, the Lail is pesiticoned in such a way that they can be connected toa water supply, The
ol onlyneeds a length of 47-67 to be efficient inside Lhe column, it is oh so easy bo make the
lomger 87- 10", but- the sorface area of the 4" tubse cases the cverall lenglh of the condenser to
drcp dramatically, The beginner winding his/her fust coil prodoces a very steep learning curve
indeed and home distillers have been known 1o fill them with all manner of things fo stop
them kinking especially doving the initial wind of the central helix Salt, sugar, water, sand, ice,
to name bula fow It can of-coarse be wound withoit the need o Al the tube and T prodice
two such ways at the end of the paper, one method by, "DixicDirifter and another by "Hookline:
Prepare o render your first attempt tseles as you come to ferms with annealed and hardened
copper Mone the less, it is very revarding when wou bnally get your first coil roled pecfoctly,
effectivey giving you the means o make a coil that will give many Liters of neatral and lasta
lifetime. Asslated the double wound reflux coil is one of the most popolar condensers and one,
in my opinion, thal should be in every hobbyists arsenal. ..

Pros: Cons:

+ Wery very efficient in use ¢ Bleep lewrning cwrve in winding your furst
ever ool

Moy noed packed with 85 or Copper paick-
ing, depending on the [T 'of the column...

#  Dioex nol have o be as long as the
Single Wound Reflux Cail... .

The HD Mamgement Team. - www.homedistiller.acg



The Diouble Wound Refllux Condenser + Cold Finger:
The Double Wound Relluz Condenser is alsa known as a Gloved Coldhiinger for
the wery same reascons as Lhe single wound gloved condenser. This condenser is
alitlle moee difhcult1a build in as much as an inner coil must be wownd then
fixed to a cential %™ coldfinger ronning the length of the condenser. The culer
coil is then wound on a larger mandrill and aftached 5 uswally 1RO from the
inner caily to the central ¥ coldiinger. The use of varicus fitings makes the
process a biteasier Lo mate the innerand outer oil o the coldfinger, as special
cabe must be paid 1o the angles thal the coils enter the coldfiinger o avoid kink-
ing. Adthough the extea surface arex afforded 1o the addition of the central tubie
marginally makes it moce ethicient than ils predecessan, the double wound retlux
condenser; the ghovied deuble wonnd reflus condenser is seldom made by the
?‘ distiller, who opt for either the double wound condensér ok, if headroom is a
4 troblem, Harry's cros-flow condenser However, the single and double gloved
E reflux coils dio come with ame build in advantage, they both deliver the conden-
safe back centrally to the column 1o be rellumed ..

Prom: Cans:

+ Veryvaryeflicient in use.., + Stecp learning curve in lsarning Lo

« Canbe 150mm to 200mm in windthe coil and insert ends into the
length.. coldfinger, ..

The TFH’E Winered
Condenser
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The Triple Wound Reflux Condenser:

Lurge boae, 37 - 47 make the Triple Wound Reflux Candenser imraluable when dephlegmat-
e and shotguns are not in use, Three formers are needed 1o wind a briple coil, a small, mid-
dle and large mandrilly all af varying relevant diameters in relation to the column diameter
being used for the sfill. Essentially it is 3 coils slacked inside one another al varving degrees
in dinmeter, The central cail (helix) is wownd on the smallest mandrill of the three. 1t is then
retwrned back on itzelf and wound onta the middle sized mandibll, before |:|q:j:r|.E; refwrned
and wound inthe directiom of the innermost coil, but this time on the largest mandiill
What i achicved is a triple condensing coil where coolant flows into the bottom, exchanges
the heal to the upcoming vapour causing if to condense back to liquid and sends’it back on:
ils wayto bereflixed. The spent warm coolant cxits the top af the il as fresh cold coolant
enters the bottom and. so the loop continues. The triple wound reflux condenscre has been
I'I.LJ."EI'MdEA:[ by the use of dephlegmaters, shotgins and cros-flows, making it an expensive
comparison fo the materials needed o make any of the fore-menticned. “That said, it is
inclided here for its divect usefulness in being able to handle lairge Booe columne, its large
surface avea which canses all vapour passing, tn be condensed and sent back thmuagh the
system, Most home distillers wonld now favour the sholgun or cress-floe condensers, but as
wilth all condensers, iis all about surface are...

Mros: ) Lons: ; : )
= Wery efficientin use . = Steep learning corve inwinding your fiest
«  Ideal for a larger bore column triple helix..

upto 3" - 4" maximuwm...
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The Jackson Cressfllow Condenser:

Mamed after its designer, Howard (Harey) Jackson; the Jackson Crosstlow condenser really is cne of the most sought
after condensers by heme distiller distilling on 1 Kitchen stove or where heidroom is ab 2 minimum: 1t cleurs a Jﬂfﬁfﬂﬂ Crosstiow
miinirmm af approe 300mm (12" of headroom and makes vy (or 2 longer column to be attached beneath. Besides Eﬂlidrﬁﬁ“l'ﬂr i
ils height benebils, the 21 %™ tubes arranged in a horizontal manner inside 2 87 % 27 copper pipe with a an equal 27 7
Tee albits center, not cnly makes it simplisticin design but very efficient in its execation.. . Fabrication af the unit can
be a kit daunting for the novice distiller wanting to make the crosflow, Sikrer salder is used tositlach the 21 pipes to
the end-plate and the end-plate to the 2 vapour jackel. Thie end-plate, carrying the 21 water tubes can be soldered
with soft lead free golder and a clear silicon can be used fo attach the end-caps fo gither side of the crossflow since
the silicon never comes inlo contact with high-alechol vapois which areextremely conrosive. Rubber bands can
alko bie tised o act as a water gaskel when attaching the end-caps 1o the head if silicon is not available. & screw
misl be placedinto the center of the end-cap to avnid them working locse sheuld the water pressore bea fad high:
Il soldering the end-caps into position with soft salder, then silver solder must be used exclusivebr inside the water
charnber as this melts a5 a much higher temperature than soft lead free and so avaids any leaks due 1o the liguifi-
cation of any soft solder placed usedin the making of the water chambser... TMO, The Tackson Crossflow is a great
condenser 1o have in any distillers arsenal. There maybe a learning curvie in building nne, bulance over this hordle,
the efficiency and practicality of the condenser will make all the work building it worthwhile. .

‘Vapaur Fack

Fros; Cons: R LU
¢ Wery Efficient. . +  Zan be a kit daunting for the new
o Allowes Tor greater headroom for distiller to fabricale...

the reflux column..

The Sholgun Condenser:

The shotgun Condenser has been arownd for a while.: 5o called, Sholgun, because of its
vapour fobes, (barrels]... [f can beinstalled horisonially with the coolant going through the
tubes; or vertically, with the coolant geing cuiside and around the tubes, Eentucky Shinne
hax made this medification vertically on Olddogs original, "Magic Flute Diesign; called, "The
Rainmaker! it is 4" high with 4 17 tubes cna 47 plated column. See the botiom on this post
fora link to'hath. The Sholgiin'is a little more complex to'build {or the novrice. Flard [sibeer)
solder miust be used to connect the vapour pipes to the end-plates and soft {lead free) solder
wsed to connect the end-plates Lo the external water jacket. Hard solder melis at a higher
temperature (450 - A50°C depending on the amount of sibrer inthe soldec), whilst sofi
solder melis at 4 much lower lemperatue, l]-'l:!in.::”}'. [1R0"E - 1907 (360 - 3T07F): Oince you
hawve a condenser like the Shotgun, you have something that should, given the amount of
heat you theow at powe boiler, knock dewn anything you have 1o throw at it. This al-coarse,
depends on the sire and width of the Shotgon condensers dexign..

Shown to the right are illusteaticns of both the 27 and 4" Sholgun Condensers:

Prest Ciomns:

= Weay wery efficient.. ¢ Can be a bit tricky 1o boild far

Mol oo expenzive o build... the nearice since sl hard) and
saflf lead froe) ave used..
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The Dephlegmater:
And so 1o the Dephbegmatoo: It is a dewice surmownting the rectifving column-of a still
whese function is o condense portions of the vapows rich in high baeiling painlcon-
stituents and refwim the condensate to the colomn as rellice. Used very etficiently-in
commercial inslallations al 2 muoch larger size than the hobby model pictured hene, i has
b, successfully 1 might add, scaled down insize io meet the needs of the home distiller,
Olddogs Magic Flube uses a dephlegmatir at the top of his plated 47 column and is essen-
tially one of the main elements that make this design work together with the perforateds
bubble-cap plates below il, in perfect harmony The dephlag, for short, is so simple in
design vel so ctfective in coeculion. [t is an outside water chamber with an internal sapoar
Fipes that when initially cold will put the sGll into full veflux of the condensate, When the
distiller is nerdy to take off his product; he halfcleges the vahee controlling the water to the
?‘ dephlag; the dephlag warms wpin lemperature o alloaw the wipours lower boiling paint
4 compounds to pass. throagh to the product condenser and at the same bime, cause the
higher boiling point compounds, h20, gcl, to fall back as reflus [ dees this so elficiently
that ceports hawe indicated a full loroured whiskyfrom, can be achisved at an aber of
0% from a straight low alcohol wash, Traly amaring, Kentucky Shinners Plated Flule
wses a4” shotgun in place of the dephlag called; "The Rainmaker; very effectively. This,
in-harn, causes the numbser of Ottings required foc the e baild to be reduced as
4" pipe hitting can kecome very expensive, [ should be noted that this high abvand
full flavoured distillite, can cnly be produced il the deplag and the theoreticle plates
below, ook together oo thal particalar design:

LR

Pross: Cons:

o Wery Viery Effective... s Depending onwhere yoware, fit-

¢ Causes the abw of single vun tings can be very very expensive...
Aarverared washes to ke high

o a single cun..
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ik Titls ta Link to Page..

Here are some yzefyl inks to condenser
tutorials and great dedpnbyilds. Risby oo
means exhaystive and to find more fantastic

m.&?w ol il
builds oo wwwhomedistiller org, the maio

Becellent step by shep futarial by Hookie..
meny and search fynction shonld be ysed.
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Eﬂd 3 _.:;:-n::.l_n : IMida;:ngi'I:ntﬂrl :' ﬁt & afa i e desin o red Break bo wieda s along the wa..
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that iz secand to none. .. Fora slight variafior o k- frie Fk fe Frild e g 'bok af Sek-
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Ar fhrer greaf b rial By Diciednfer..

Thanks Guys...
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