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(Design and Build an Essential Oil Distillation from Leech Lime Peel Machine) 





Abstract 

This researeh is focus on design and builds a maehine whieh distills an essential oil from leech lime 

peel. The machine composes with a boiler tank, a condenser and a separate tank. The proeesses of 

distillation are started from the boiler producing vapor to the leech lime peel which lay on the top of 

the boiler tank. After that, the essential oil from the leech lime peel is taken by the vapor to the 

condenser tank whieh cooled by water. The vapor becomes to essential oil mixed with water and 

flows to the separate tank. The essential oil mixed with water is separated in this tank. 

The experiment is eonducted by using leech lime peel 20 kilograms each and using temperature 100 

"C and 120 "C to boil the water. The time fordistillation is 6 hours. 

From the results of the experiment shown that the maehine can distill the essential oil 3.50% by 

weight of leech lime peel. There is no differenee in the amount of the essential oil between the 

temperatures 100 O C  and 120 'C. The maehine has operated successfully but only separate tank has 

to be modified because it still has a little bit of essential oil inside the tank. 
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2.5.8.2 nis%~qiutmaaaPla"ddapli(ilsgiu 

"lJsgsJ'w wnriiGawos"Fu~d~7auinsgiuo~ 7 ~wOnniuuins~iuuo9 ANSI ua: ASTM Tau 

nis~iaaunniudszanwuos'in~~l4ii18a;aari 

1. iwt I fh6dL%u~~ S dsz~ 'L I~~nu~1t l  Le chate l icr$d 1886 

I~iu~sa~nrnrn s 

a ~ i u i z ~ u n i ~ % ~ s i w I w n m ~ : ~ a n ' n d ~ n " 3 u i ~ n ~ a a ~ )  

aw~n:n'unis%4di~%un61ia:diu1d~u (inert) ~ f l d i u i ? i ~ d ~ u w i i d a d d ~ n " ~ u i ~ n ~ ? &  

i1u q 

~ u u % + n ' ~ 1 d i w ? ' n n ' a r L d s i ~ ~ c v w ~ ~ ~ ~  aiu miwa~nraPidn 



P !  d <mamwgunoauas?6a~n4ias o $4 1550'~  tiazgmngu"4ias~u?n'uin4iasnlszuim -50 

n"~dSz~ltI4 1 7 0 0 ~ ~  

wino~mu%~nmaz~inuizdusz~n'~aiu~~usmss~s~~~ 

%B%unisnouaiuu ~siid$nit~sdavasiiaun'Iud (630.74'~) oun"sgmi~sdauos 

WasuRs (1064.43'~) mlUulfl5 JlU IPTS 68 

9 a v a l n u u o ~  

n'as%+iadasriPd%u~n~nia~ussuinia 
-a -- a- - 

l i m ~ i z ~ s i u m u d ~ n s u i ~ t u u s ~ a ~ ~ ~ s  (redwing) 

?iiwmziiusiwdtduqfuqinia (vacuum) 

?imuizfi'usiu$fjloIanz tiu n'snzii nzn'a 

1nitnuiz6uiu.nudu"lauosolanz i i w  Oiwan oit.lrw"n Qatda; dondos'n twsizuzii 

oiynis~4siu~uas 



9 n 
VOlflUV04LIUU B 

-4 a $ w ' i i 5 ~ i n i o u u o ~ ? d ~ i ~ o u n i i t t u u ~ ~  7 ~ ~ O ~ ~ ~ N H ~ O J ~ I ~ B W ? ~ ~ I ~ U ~ ~ ' W  

?imlnz6unmaz~fio%w'i5md~~uitiuu5~a%~ 

Iiiwuizri~lnma-daquqyqinia 

?iiwuizEu~mwsiwdii?oua~law~iiazobawzt4iu1iua~uttuu NIRL s 

lw'din59aniow?ddiao~di (double value region)01ng€Ii~gi%w4ias 0 -42 '~  i i % w ' ! i  
r ,  d 

aiw5nwisiu!maiwtk5sindaw?ddi~wiiguwQ~idwt~i%a t d ~ ~ ~ u w ~ ~ 9  o'c~zii59 

tbow?vMitPiiEu 4 2 0 ~  

%w'naiu~w(nis id~uwitda~i t5~tn~o~do~mwgi i )  uos. i iodfyiu~ini i i tu~du 

4. iwasdlu~dtila~tuu J ~uiiwin%4~tw~GGuuiiit~utmo5dlu~d17anaiu$u~w~aaa~!d 

~ ~ ~ w i d o ~ o z i i % 8 i w o s d l u ~ d t 7 a s i n i ~ n n ~  ~ s ~ ~ a ' m ~ n i ~ ~ u ~ ~ j s i n i ~ n n i i u i n a t t n w  
n w d r  z 

tiwaGGu lausw"a~miulnmqiw BS u a ~ w  niuauan o-r8wiidi iaauo-i?luiiuia &62'70: 

t g w i i i l  naiuiariuowmiuln~51piu BS 1797 Part 30,199318ilfi 

- Class 1 = - 4 0 ' ~  $9 +750°C f 0.004 x t W% f 1 . 5 ' ~  

- Class 2 = - 4 0 ' ~  $9 + 7 5 0 ' ~  f 0.0075 x t w:€! f 2 . 5 ' ~  

d o  t do yuwg2oi.r 



k;?uaw~&nos"ol~dti3a.tru'a K ~6inumr8udiuin~jliuo:~i%$~awznnuiid~~u~~~doz~nu 

r n i ~ ~ i a u a h 1 d a ~ ~ d s ' n r d ~ ~ ~ ~ ~ i w v ~ ~ r i s ~ ~ n d o u / ~ ~ w ~ ~ v o ~ p ~ w a o u a z a i u ~ 6 i w ~ a ~ ? Y ~ o  
d -  e 

n?sszTq%unis%$qiuvoq.tru'a K u a ~ k  
d 2 

1) ~~a~vo~ano5dlu$idtTa0:~8uTn~avlosdl5~~unau~n (twanna8umstiiawdn) i 
.A a e - 

g~wcGw'es ianwyn?sueqGu (curie point ~ ~ p w w ~ u ~ u u i d ~ u ~ 0 i n ~ a n u f l E m d n l d t 8 u  

aiitwdn) od%u.d?q$I$qiuwe7 ii%w'tE~~isa~l&uutdn~ttssrn6ouwi~roin"~noti1s 
3 " 

9 ee w'uiw'u$a $q1dnii$uwnriiqan"q"sa'qna'i~~zvuodfi"LIn~iu~u'u~uuoqlaw:nnu tn95u0z 
A Y td$uuq~au~Eoinawo5"~u~daTad~wu~lwi8uaw~5"1u~diTa~nd~w~ a'.atfu&doswnaos 

winistdiuuaidasaa5~~nadoud1iwsinrdi M p w w r ? ~ d a s i l i w s i ~ d i i  

2) i B ~ ~ 0 ~ 8 4  7 ( i ? 9  2 0 0 ~ ~  $9 6 0 0 ~ ~  )iYl~Sd6~$idLg~1.tru'm K 0 ~ ~ ~ a ~ ~ 9 ~ t f l ~ 0 5 " ~ & l  
3 d 9 A 

t i i n ~ u v a : d ~ u u ' ~ l d i u d i a ~ o p a w ~ u t w ~ 1 ~ u i ~ a : % u i ~ ~ d p ~ ~ ~ ~ a ~ a  .asa$ui?qd1imuim 

o:ninaminis~d$uuaadaq~assrna"ould 

3) dgolwQ2 1000" ~auesiwes"lu$idrTavu'n K ozaEmoonl.ai a8uawq%XSfiis 

tdduuaadaqt~~qtniou 

4) nis%~lnuoa~a8uFawzwaiudiws'erimo;lu$id~Ta.truPa K ozV?ilw'a6nlsuwi%u 

pmmwn5~uCi~anZuf n?o%uifuiiu 7 w"Sd6'ni~amsou~s 7 ~iiy~~sWao:ier~o,ni.a 

danda'auuPatn~u;~~V?i%w'ad~uu~da~a~~~~na"oum~~~iuaoin"~n 



o a 
class 1 = -40 c 619 + i  , 0 0 0 ~ ~  + 0.004 x t w i o  f 1 .sOc 

class 2 = -40°c ds + i,200°c f 0.0075 x t d o  2.5'~ 

Class 1 = - 2 0 0 ~ ~  $4 +40°c + 0.015 x t 74% f 2.5'~ 
P P P O  

d o t  g m n Q u o s s i m i m s 5 n  
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- RiWoqms%Bmuuui~tdn q %dlBicawiz%uuonriu~~$ini5a"m tiaz%Baiu 

(Extention wire) % ~ ~ o ~ i ~ ~ ~ ? ~ i ~ f l l 5 ~ d ~ ~ ~ ~ i d a 9 ~ t l l ~ ~ u " n a l ~ ~ l ~  

- n~ni~u~nai~1i8uwi~nai iazni~~unziw"ou~9~alw'tn"anaiu~n~u~1uiu . g o ~ ~ ~ j ~ u f i f l u  

- i~o%4muiwes"~~1BidiJauia q ' i w ' i o ~ a ~ ~ r n u ? d u ' ~ ~ a ~ o n i u u o ~ ~ ~ m ~ a ~ a n ~  

u"iwo; 1ia:%4muuuiu~~~io1tt~uGminiua 

- n " a ~ ~ u s n r ~ i a ~ ~ i ~ u 1 d ~ a ~ n i ~ 1 d ~ ~ u i i d a ~ v o ~ ~ o 1 ~ ~ u " n a i ~ n i u  

- wuiuiuia"onmuiwa5"~uBidi~a~u~n'f1901nQ~vo~11'u 

- dos6uaqo>rrdas Integrate AID ~inm5sunau 

- 14m~uuiuiswi:i~cuw~u"ii q ~ia~rnsrd~~uitda~~o1w~u'nai~niudou q 

- wmnoui1azii;nrdinaiu~iuwiuuo~tw~5"FuBidi~at~i q 1% wQoun'nr~mdinai~1 

E;luwluuo~iw~f~uBidiJnti;~?a'~;5ui q 

51 

2.5.9 dolb'i@ll? 
* - )I 

Yulsmi~ijna'nnis4i~iui4iui"Ran'nrY~liinrnr43Fdsinm~~ &14ilw'in"m4iosiislwYuoq - - 
rwaalwaiiit$lu ai&aoz~nGmAe1du'q~iuuon $uiinrnr$ii~oinYuiiu~idFd5tnm~~m~~~ 

a'n~o1znis6m 8uiinru:~Fdsinm~qo:dniinrnridwo'qnazq ~il~uosmaa?wn?PinIiinuo itn' - 9 - 9 - 
Yuitnrnrl>mi:uosinaaoz1naoiiqnIiinpJo $ulsmi"szZtn"oYuodn'ui niulutdeYuoio 

a d i3utiiusdani6ua (Cam) tau (vane) nn~wsoowqwyuo~ lmu7iosiis (clearance) douuin 
9 e 0. 

i%o~oin~ui inrnr&io~i i~5z~i i~dal~~mo5"i1azidoYuw'ou k~uuos~naai lBi iu~ul>mi4 
a o ~ m o ~ a d u u a ~ ~ a a ~ n z o i m d ~ i a o i n u o ~ i i ~ ~ n i o ~ r v a u a o u o ~  Sl 
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bnui Q, n^o aussouzuesan~os~a~~tiu (kw) 
s .  

A &I ~ ~ i ? n i ~ n ' i ~ m ~ ? l u r ' 8 ~  

U 1 0  &dsr~w<~esnirfiiuiwnaiu~auias~ 
d A , z8  I ony Mean Temperature Diffcrcncc i :~dl3f l l iF l 'an~ls~d01~u 

n"~~uos?wana.ila~iu 





nis~l id i6ms~f l is~wa~nud?ui~s (v) ii1w,siw~iern?1uitauesdi (v) ide~wadiun'suuin 
9s. d 

$U~WGI&I (A) 1 ~ ~ 9 ~ 1  

v = VIA (2.34) 
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2.5.12.1 llolntUiinneUil~lni& (Magnetic Contrnctor) 

t ~ u Q d n s m ~ d ~ i i i i ~ u ' i ~ d ~ ~ ~ o d o a ~ ~ ~ t t ( d o u n ? m . a " w " a  ad ttdKanauttwnoziisiu1au 
d B  a sr d v u  - 

oi~u61~1ot~Pjtmdn~~~inu1~fdnuo~nou~~wntm~~%~umu1~1nunm~o~mu'1n'uH"an'u LiwuniS 

~ I I ~ ? ~ . ~ " A ~ u B o ~ A U ~ S ~  % ~ ~ ~ n ~ t m d n ~ o ~ n o ~ t 1 ~ n 1 m o r " ~ ~ f u ' 1 5 u 5 n S m n i ~ g l a ~ ~ 0 ~ ' ~ 1 ~ ~ ~ n u  
d a  : 

tzuairu a ' n n r ~ z u o ~ ~ f u ' i ~ u ~ n u n 4 f l o u 1 ~ ~ 1 n ~ m ~ 5 ~ 1 ~ 4 d n ~ ~ a  (Normally Open pf?a N.0) !bar 
s r w v  dnn^qa (NO-II~ closed M?O N.C) ~~ua~~f~ inuwn~o~no~i~ '~ ln tmor"~rSuin~f?ou 'ou  

rimnd14n'uluildn:uuu 

Auxiliary 
terminal 

Tcr rn ina l  

Starlonary 
contact 

Molded 
h o u s i n ~  

Operating 
coil 



2.5.12.2 tY?Gl.a'4oln6l (Push Button Switch) 

t~uadnsd~%&%uszuunis~au~uas~si~oiinu' i~i~un'anauqu i i u  naan?oi$u a?m4 

nm4uiu"uu%4ijnaiuvu"a Tiiif; 

1) a~amG~unai~~~1~ssuai$14siu~u (Start) iiaznya (stop) a'n~tuzazrflu4unan'a 

nauoioaziji t iu  i i i i jua iiuas 13uiu 

2) ~ % & ~ ~ l n ~ i i ~ ? J  Gain Head Push Bunon i ~ ~ a ~ W ~ ~ ~ n R < ~ % ~ ~ n ~ l 6 S ~ ~ ~ l i ~ ~ 1 n ' ~  

B 
dui%unisna~utr'aulnvu i ~ u l ~ ~ l ~ s ' U ~ $ i ~ ~ ~ ~ q n i s ' ~  (Emergency Push Bunon Switch) 

a d  v P P  9 A 
lunstuwmosms%n'~so~n~anisiisiuw'u~i~oiii~oinis~~dnminauu (.msa?n4dunaituu 

nssuaioionaT6'lnjnza~n) 

3) a?mGi/unaiiuu FOO~ push Bunon i ~ u n ~ m ~ ~ u n ~ i ~ ~ a W ' i i ~ " ~ u u ~ u n i s ~ ~ s i w i ~ u i z  
P UP 

~iws'um~oso'ns~~osnisoia'ui~iiGi5'au%uni~dg~msiuiiu in~osn'aininuuialni 

2dd 2.14 iiaas Push Bunon Switch L L P 1 ~ 1 i 1 9 ~  

2.5.12.3 gdn~diesE~naziiai~"npd~ia:n~ziise"naso~ 

1. ~oLa05d~nam%aUd (Overload Protection) 

nhtYm5iit%1 ~u~io ia i in~uio inbvanioz%&uoiao~~m~uin~~u~ia"qunsuoim~f iddiu i  

l ~ i n ~ u ~ d a  $urnq~nii~$i%Xuoamo5"$os~sn5z~ia~~in$u au"nn~zaaalna%ud?uimuinoz 

L3uai~wt~ilXumaanuDamns"s'ouaaazln~%uian aw"olnilw"Lii~naiui~uniuZ~qijnisin 

g d n ~ d i ~ ? o ~ ~ u n ~ z L i n s ~ u  ~ a u 6 l ~ n s z i a a a n " u o z ~ ~ 1 9 i n i 5 6 ~ n 5 : i ~ ~ i 1 a z % ~ u ~ i m ~ 5 " n ~ a  
, . 

f ~ i ~ i u f ~ i y i  ~ ~ u ~ ~ z r f i ~ n a i u ~ ~ u ~ ~ i u i i a z i i n i ~ a ~ a o ~ ~ 1 u ~ 1 ~ ~ ~ ~ 1 ~ ~ a : n ' ~ ~ % u o i m ~ 5 " i i s i u ~ n  



4 
Af9 ~ l ~ ~ u ~ o a a o ~ ~ ~ a ~ f j ~ a l ~ ~ w " ~  %W~$~:n~l~~9ll~U~%~lLdW?PIl~w'R (Bimetal) V~OIF%I 

~aiu~o~oinns:iin'l~aiiwlapf:noa.trw'~~io%Bv~aa~naiulow~ioo~nspln'w9n~R~1~ 

odiinraaiw?nrauw'a 1~ofjns:a~n?~ad3uiaplino:4i%Xaakw?nrtuw'a~ew~ra:l4~dald6w'w%w' 

niwdq 1fidu~?d6wno~aannnau~u%~oono~n<w 

ldi 2.15 llflR9 Thermal Overload Relay 

l~laofbMaR:laUd(~verload Relay) l l i ~ 0 0 f l ? i % 8 ~  2 vw"R ;€I 
.d 9 

- llnrnr?iii Reset IIPIPlitam?YIUw'al$Wdaa9 F ~ o w ~ ~ w A o : ~ ~ ~ ~ ~ ~ o ~ w L R P I  

d w  w 2 9  w - l l ~ l l f j  Reset I I U U M ~ R Q ~ ~ ~ S % $ ~ O W L L ~ ~ ~ ~ P I W ~ R ~ R Q ~ ~ W ~  Reset fiat4 

2. r ~ o f ~ ~ r u s n a n o ;  w u i u ~ ~ ~ e l n s d 5 ~ a 9 0 s  i i l o n L s e l s ~ % B o ~  aaa: OFF odi~'li6mlwGFi aad 
-9 4 

o : ~ ~ a 9 s s 8 e i l 9 6 ~ ~ w u m ~ ~ o a n " a n s : a a n a ~ u w i o i n " ~ n 5 ~ r f l ~ ~ a 9 s ~ ~ ~ u i ? i ~ ? ~ $ l ~ ~ n a l ~  

a ~ u w i u ~ ~ a a v o f ~ w t u s n a n ~ ~ a a o f ~ m a u s n a n o ; ~ u s ~ ~ ~ ~ ~ ~ a ~ ~ i i  ( ~ < ~ a a s ~ u ? i a u  600 v 

~f~,~i~R$~wuiunisdo9fi 'wasiua~uan"u9an* I\drv8;n"man1snanaiaso5~asos  rip) aaffa 

ailJl?7~T1:@?4%Y7~ (Reset) % w ' ~ 1 3 l u a M ~ o u a ~ u ' ~ 6  ~ ~ ~ " ~ l i ~ ~ ~ r ~ ~ f l ~ ~ d n ~ d ~ a u  le0f6Rlu~n 



dc: 90. 
t f l 0 5 ~ % ' t r f l ~ z O {  2 ltuut8 ttuu Metal Case ~IAzttuU Molded Case fll>~ad8fl%$ac118fi%1l~5~ 

d n v  d 4 4 4  - a -  

1nosuuomuz~osAiu~n9n0 u ~ 1 ~ u o ~ f l ~ z a ~ n ~ ~ ~ o f n " n t u ~ n t f l o ~ w u l d  T R U ~ ~ W ~ ~ ~ V O S I H ~ R  
~Qioliiofiu, uu~auo~aa~nSu%Bsiuaaazia~~uwosusnan 

. . 
9- 4 4  

2.6 aioaaeuwanua%m . I 

nsnqtrttaznmzq ?~w'wui~tazn~isan~o~n'u~iuutd~na'udiol'uwous~a~~oi~w"auzn~~ Tnu 

~ ~ ~ " 6 f l l t t u ? l  (Steam Distillation) ~ i n f l l ~ ~ ~ ~ B ~ n ~ ~ ~ R ~ ~ ~ ~ ~ ~ : f l ~ ~ ~ i ~ ~ ~  750 

nr'u Pd"iuiriiu?o&i&uAauaolnOu' loo osaitaaaJun lAdnl3uicuiill'uwous-1wu 3% uos 
. ) I  

&w~nnH"auzn~w m~osflkud~4oAou~a w&o1n~fla'u4iu'u~ou~zt~u~ofluitt&aij~innu 
9 9 

odIuJiol'unousztwuiiuauuin fli~ttufl~ifiunau~zi~uo~noinQi1o~I4u"o 1~unis%4 
4 ' 4 w a o ~ ~ ~ ~ m ~ i f i ~ w o u ~ z ~ n u o o n ( ~ ~ ~ a ~ u o ~ ~ ~ u ~ a i u i n  ttazqaniwues 

.n i 
~io l '~~ouszrnu&8qo1niw?u~tu~~oin i~ innuo~ui  uonoifl~tn~osu'9oonttuuui?d~ 

Cni1%&10~ d5zneuuin tia:tiiutaai9uni59dA'trtu'i?d9nu' 

. )I 

qYm"np;z ?~$wuitn:esfliuiiol'uwou~:tnuvuiRt6;n tde14diw%fla~~dd1.i~un~usztwu 

o~n~udauuasw"aTau9~"6ni~na"uAau?odi (t~ydro Distillation) T~uid~~iif l i5na~t11iu . " v 

ttundiswin oiflniswaaasfla'PdQi~unou~ztnuo~niiauzfl~~ mui~nn~uln'd3uio1difiu 
v 

MBu5:t?4.!1 4.6% u~~din!iflnH"auzfl~n 

. )I 

tnfosna'udifi~wou5z~n~~?6fliiauitLb? uzldu?A-ii I ~ ~ : B ~ ~ ~ ~ U ~ I ~ ~ U W ~ U ~ L L M U ~ ~ A O ~ ~  

K v s r d  f l isw'wu~d?udq~tdo%n?~~n~o~iid~~dw6'ni~uif luu ~nutn$osiozn;iq$uui~widoz 
an n 

% ~ ; ~ f l i s n ~ u ~ a u d l t t a z ? ~ ~ l  (Water and Steam Distillation) a~;o:aisi'lri~oqfli5na"u?a' 

u~mzatnss~~~iuuu~wuatufloindauduss~~i%~wdonku l o ~ i o z a o u ~ a ~ ~ ~ d r i i u 8 ~  

nz,tflsqi~riir &~neuszawuuosw"'trt600n~od~;ou~o:~ztnuoonoli Go~uasmsna"~~~ 

h o  munofliu?datiissana& nzRaninn twuizdiw~u'~lpmm~fl~~un5'adouw~ouuin 
v d n  a ad" (OTOP) d : ~ ~ ~ u ~ q a l s d " a " ~ ? ~ " ~ d 5 ~ 1 ~ ~ l f l  aaa~ii~i~w'wuin~i~5zuuttunii'iu'~ 

vaus:awuoenuindi?dtau lmuiisiuaza~un9uuwdo?d 



B -4 -PI 

umm 3 asm~kiaGods~uaser 

a- a d . I 
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Condenser Tank 
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m5nd Heater 





- ~ 

1 BS 1 Max. size Mio. S, Tensile, S, % Elongation 
Processing 

Number Cm.)  ~ m m 3  (Nlmm? 5.65 1 

I 1 416S21 / Tempered 63 1 495 1 700-800 1 20 1 201-255 -1 

403917 

4 10S2 1 

1 416S41 1 Tempered 63 1 495 1 700-850 1 20 / 201-255 1 

Soft 

Tempered 

416S29 

1 416337 

420337 Tempered 150 555 775-925 10 223-277 

1 431S29 1 Tempered 1 150 1 635 850-1000 1 15 1 248-302 ) 

63 

63 

Tempered 

Tempered 

1 302331 1 Soft 1 160 1 190 1 510 1 40 1 183 1 

1 304Sll / Soft 1 160 1 180 1 480 1 40 1 1 8 3  1 

29 

150 

245 

495 

20 

25 

430 

700-850 

310S31 

170 1 
201-255 

555 775-925 10 

555 

CD 

Soft 

223-277 

775-925 

45 

160 

LO 223-227 I 

310 

205 

650 28 188 

510 1 40 207 
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