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C'1e of tt.e major oanstraints in the giaith of a plant-derived 
~cal am essential oils i.n.:.i.Etry, am this is particularly the case 
in develq>i.n;J countries, is the lack of suitable pilot-scale i:n:cx:::essi..rx,f 
facilities am expertise in dlemi.cal i:n:ocessi.n;J tedlmlogy. 

Procb::t processi.n;J metlxx:S achieved at the latx>ratory level have to be 
scaled up to ensure .PL™ suitability as well as techm-eccn:mi.c 
feasibility. F\nthenlm'e, where clinical trials have to be cxn:U:ted prior to 
int:rodl.rticn to the health care system or neoessacy tests for use in the 
cosmetic i.mustcy, the material for t:.est.i.n;J has to be i:n:LOeSSE!C! in reliable 
am reproduci.n;J fashicn to generate it in adequate quantity as well. 

P.rocessi.n;J of plant matp.rial varies significantly fran one case to 
another am therefore a pilot plant Wilt for me situaticn may be quite 
unsuitable for another case. ~le discnssin} the issue of imustrial 
utilizaticn of medicinal plants - PL™ tec:hoology am product 
stardardi.zatioo, the 'lhird o:nsu.ltaticn en the Ibarmaceutical Irrlustry held in 
Madrid, Spain, fra!l 5 to 9 o::tOOer 1987 recat1oenied that UNIOO shwl.d further 
develq> the cau:!pt am design of a polyvalent versatile pilot plant for 
.PL™ tec:hoology for use in develq>i.n;J c:nmt:ries. 

In illplementaticn of the recxmne:n:tatioo of the o:nsu.ltatim meet.irg work 
was umertaken ti:{ UNIOO in preparii i preliminary design qticns for the pilot 
plant which oc:W.d enable carryin} a.It a variety of operatirns. As a result of 
extensive discussims with UNIOO experts, a versatile polyval.ent pilot scale 
disti.llaticn am extracticn unit to .PL™ medicinal am amtic plants has 
been develq>ed with practical nrxhtlar e!"qineeri.n;J design carplete with 
itemized scale CXllStl'\rti.on drawirgs, _epresentaticns of exploded secticns arrl 
bills of quantities of the materials of CXXlStruction invol1Ted. 

UNIOO believes that this document wj 11 be a valuanle reference guide for 
establishnelt, in particular in develq>i.n;J countries, arrl will fini wide 
usefulness in local fabricatioo of polyvalent pilot plants for processiJ-q of 
medicinal am aranatic plants am help Ll eoooani.c prcxiucti.on ultimately 
resultin;J in tec:hoology develqmeut, :iqlroved diu;J &livery arrl health 
fll'.cqiaililleS. 

'!be sul:stantive rontri.b.rti.oo in design ideas was pr'C"Vided by the 
followin} UNIOO experts: J.M. ati.cx::ci, C.L. 'fikoo, M.B. Narasinna, C.K. At.al, 
A. EEcaut. '!be workiB} drawirgs ani detailed specificaticns have been 
prepared by the UNIOO expert H. J:klgekanp. UNIOO wishes tc ac.krXMleck;Je the 
CCl'ltri.b.rti.oo am co-operation afforded by expc:rts a'l"Xi 'lburnaire' Grasse 
(France) whi.dl enabled it to acxD!plish the task of carpilatioo of the designs 
~ reference. 

N. B. : '!his ~rk is the property of lJt.!100 and cannot be reproduced in any 
fonn without written permission. 
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VERSATILE PILOT SCALE DISTILLATION/EXTRACTION UNIT 
TO PROCESS 

MEDICINAL AND AROMATIC PLANTS 

1. Introduction 

The following describes a pilot scale polyfunctional pro­
cessing unit of uncomplicated construction to carry or.t 
various unit operations in extracting flavour, aroma .:u.d 
medicinal constituents from plant material. The pilot 
plant has been designed as a frame mounted package unit 
for easy installation, operation and maintenance. 

The required upstream and downstream processing steps as 
washing, size reduction, drying and packaging much depend 
on the nature of the raw material processed. For this 
reason, no general reconmendation can be given regarding 
the components required. These must be considered indepen­
dently for each case of application and are reconmeuded to 
be procured externally like the items mentioned below. 
Reference is made on pages 21 and 22 regarding appropriate 
grinding and drying equipment. 

The description of the distillation/extraction unit is 
accompanied by a full set of construction drawings for the 
main components, excluding pwnps and filter, and by a bill 
of quantities of the materials of construction involved. 
The circulating pump, the vacuum pwnp, the miscella fil­
ters and preferably the condensers should be procured from 
specialized manufacturers stating the details and parame­
ters of application. 

The operations that may be carried out with the plant 
either in successive steps or simultaneously are 

- steam distillation and separation of essential oils, 

- fractional distillation of essential oils, 

- percolation in a solvent at ambient temperature, 

- hot-solvent extraction Ly the Soxhlet method, 

- extraction by repeated leaching with hot or cold 
solvent, 

- filtration of the miscella, 

- vacuum r.oncentration of the miscella, 

- rectified solvent distillation and recovery. 
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The unit features the following main components: 
(refer tc arrangement drawings 9004-01/03) 

1. Extraction Vessel 

2. Condenser 1 

3. Phase Separator {Decanter) 

4. Florentine Flask 

5. Solvent Circulating Pump 

6. Miscella Filter 

7. Evaporator 

8. PackP.d Column 

9. Condenser 2 

10. Cooler 

11. Receiving Vessel 

12. Solvent Tank 

13. Vacuum Pump 

14. Supporting Frame 

The loading capacity of the extraction vessel is 50 to 100 
kilogra.~s per charge, depending on the apparent density of 
the raw material to be processed. The plant may be scaled 
up or down by a factor between 1/2 and 2 by generally 
enlarging or reducing the vessels pro rata. However, 
before taking this step all other possibilities of 
increasing the capacity, e. g. adding further modules or 
vessels for ir1termediate storage of miscella, should have 
been checked thoroughly. 

The plant has been designed for organic solvent extraction 
and for these solvents the capacities of extractor, con­
densers and evaporator have been adjusted. The plant may 
be used for aqueous extraction but it should be noted that 
in this case the capacity of the evaporator will be sharp­
ly reduced because of the much higher heat of vaporiza­
tion/condensation of water compared with the colTltlonly used 
Jrganic solv~nts (ratio 1:4 to 1:5). In a corrmercial ope­
ration entirely different types of evaporators {of the 
tube or plat~ type with forced circulation) wou~~ be used 
and for this reason ups ca 1 ir·g forbids itself in this case. 

2 



2. Details of Construction 

By the nature of the raw materials to be processed as well 
as the ultimate use of the products it is understood that 
the entire equipment, including valves and fittings is to 
be copstructed of stainless steel, material no. 1.4571, 
except for the supporting frame, the vacuum pump and the 
pipework for steam, condensate, cooling water and vacuum. 

2.1 Extraction Vessel 

(refer to drawings 9004-10, 9004-11, 9004-12, 9004-01) 

The extraction Vessel is of upright cylindrical shape with 
a dished bottom (Kloepper-type) and a collar with a 
finely machined face at the top. Fixed directly below the 
collar there are 8 d~~ble gussets hinging the clamps th~t 
will tighten the lid to the main body (detail X). 
Approximately the lower half of the body is encased in a 
stainless steel shell serving as a steain jacket. The 
jacket is to be insulated with a layer of minimum 50 !Ii1l 
thickness. 

In the bottom portion of the main body a ring is provided 
(detail Y) to support the raw material basket. 

The lid consists of a convex disk welded onto a flange 
f i~ely IIBchined with a trapezoidal re~ess to accormldatn a 
P'I'FE-coated sealing ring. 

Attachements to the extraction vessel starting at the 
bottom are: 

1 Ball valve DN 40, flanged to the bottom opening NS; 

1 Drainage pipe DN 40, fla~ged to the ball valve, with 
T-piece DN 25 for lateral connection; 

1 Condensate outlet pipe DN 15 with 90° elbow and 
flange N1; 

1 Steam injection pipe DN 15 (flange N3) leading directly 
into the bottom portion of the main body; the pipe is 
provided with approximately 20 steam holes of 2 nm 
diameter, evenly distributed over the length of the pipe 
and facing the bottom of the vessel. The steam holes 
must face the bottom of the vessel in order to ensure 
complete draining of the solvent; 

1 Steam pipe DN 15 (flange N2) to sur9ly t.he jacket; 

2 Supporting brackets in stainless steel, welded to the 
outer shell of the steam jacket; 

I I 11 I 11 I I 
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2 Tube~ with sight glass assembly for lighting and 
in3pection of the conten~s during processing; the sight 
glass assembly should 9referably be procured from ~ 
specialist rn:.i.nufacturer; 

1 Vapour outlet tube DN 50 (flange Nl); connected to the 
tube is an elbow piece with pressure gauge and safety 
valve. 

8 Clamps to take tilting bolts (detail X), fixed directly 
below the collar; 

2 Gussets hinging the lid to the main body; 

1 Hoop to open the lid; 

1 Socket (Sl) with elbow piece welded to the center of 
the lid fonning the inlet for the circulating solvent. 

The elbow piece is connected to a flexible pressure hose 
with an inner PTFE lining and bayonet joints for easy 
removal when cpening the lid 

To spread the solvent over the surface of the material, 
a cross-tube with holes of 2mm diameter spaced at 20 mm 
over the length of the tubes is screwed to th~ socket 
from inside the lid. Alternatively a 'shower ·1ead' type 
of device may be used. 

Accessories to the extraction vessel: 

1 Set of perforated disks to accommodate the plant 
material to be extracted. 

This equipment component i3 designed to fit easily 
inside the extraction vessel so that the plant malerial 
to be processed is separated into successive layers of 
about 150 mm depth, thus avoiding compaction. The set is 
constructed as follows: 

- Six round disks of 2 mm thickness, perforated over the 
entire surface with holes of 3 mm diameter. 

- Each disk is fitted with four spacer rods, 150 mm 
high, joined at the top by a flat ring of 25 x ' mm 
cross section. 

- For handling purposes, the disks all have a 22 mm hole 
in the center to accommodate a central shaft of 20 mm 
diameter, fitted with a cross piece at the bottom and 
with a ring ~t the top for the use of a hook. 
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1 Perforated basket for processing of ver~· light material, 
e.g. lemon grass. 

The basket is made of a perforated sheet metal cylinder 
of 1.5 !till thickness, perforated with 3 rem holes, closed 
at the base by a round perforated disk welded to the 
cylindrical part. The bottom disk is made of 2 rem sheet. 
At the top the basket is reinforced by a flat iron hoop 
of 30 x 6 rem cross section fitted with two lif cing rings 
for attachement to a beam able to carry a load of 
100 kg. 

OPERATING AND TESTING CONDITIONS 

a) Interior of extraction vessel: 

Operating pressure: 2.5 bar 

Testing pressure: 5 bar 

Operating temperature: 138 ~ 

b) In the steam jacket: 

Operating pressure: 3 bar 

Testing pressure: 6 bar 

Operating temperature: 140 ~ 

2.2 Condenser 1 

(refer to drawings 9004-20 and 9004-21) 

The condenser is of the multi-tube single-pass type. The 
cooling water circulates outside the tubes deflected by a 
number of baffle plates whereas condensation occurs inside 
the tubes. The condenser is fitted with a slight tilt at 
an angle of 3° from the horizontal. The cooling water 
enters the shell from the bottom and leaves the shell at 
the top. The product vapours enter the head compartment at 
the elevated end from the bottom and the condensate runs 
by gravity flow through the tubes to the head compartment 
at the lower end. 

Note: The construction of a condenser, especially the 
welding of the relatively thin tubes into the head 
plates requires welding experience and great skill 
if this work is to be performed manually. For this 
reason even in industrialized countries condensers 
in most cases are bought from specialized producers. 

5 



It is, therefore, recommended that the condenser is 
procured from a reputable manufacturer! 

Attachements to the condenser are: 

1 Vapour tube DN 50 fitted with flange N8; 

1 Condensate discharge tube DN 20 fitted with flange N13 

1 Cooling water inlet tube DN 25 fitted with flange N14; 

1 Cooling water discharge tube DN 25 fitted with flange 
Nl5; 

2 Sockets 112· (S4/S5) fitted in the center of che dished 
ends to hold dial thermometers; 

8 Baffle plates inside the shell and evenly spaced over 
the length of the tubes; 

1 Air venting tube DN 25 with two 90° elbows welded 
together to form a semicircle. 

OPERATING AND TESTING CONDITIONS 

a) In the shell outside the tubes: 

Operating pressure: 3 bar 

Testing ~ressure: 4.5 bar 

Operating temperature: 100 oC 

b) Inside the tubes: 

Operating pressure: 0.2 bar 

Testing pressure: 1 bar 

Operating temperature: 100 °C 

2.3 Phase Separator CDecan.t..eI:l 

(refer to drawing 9004-35) 

The decanter is designed to 
when, after extraction, the 
spent raw material, in part 
steam. 

separate water from solvent 
solvent is removed from the 
ur in full, by purging with 
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If, as is generally the case, the solvent is lighter than 
water and non-miscible, the decanter works automatically. 
However, if the solvent is water-miscible, the decanter is 
not of mu~h use but neither poses any problem. In case a 
heavier-than-water non-miscible solvent is used, close 
monitoring is required and small quantities must be drawn 
off periodically. 

The decanter essentially consists of two parts, the head 
piece and the glass receptacle. 

Welded into the head piece arc the various connections for 
the mixture inlet and the out:ets: 

1 Mixture inlet tube DN 20 reaching down into the glass 
receptacle closed at the tip by a slotted disk serving 
as an anti-splasn nozzle; 

1 Heavy liquid outlet tube DN 20 with rise pipe reaching 
down into the glass receptacle; 

1 Light liquid outlet tube DN 20, positioned 30 mm higher 
than the heavy liquid overflow. 

The glass receptacle is to be provided with a bottom 
outlet of 20 mm diameter and flanges of the sizes DN 200 
and DN 20. The flanges, PTF'E-coated Klingerite joints as 
well as a ball valve for the bottom outlet should be 
procured together with the glass receptacle. 

2.4 Florentine Flask 

(refer to drawing 9004-16) 

The f lorentine flask is used in the steam distillation 
process to separate the essential oils from the steam 
condensate. The bottom part of the flask may either be 
constructed from copper sheet or from stainles~ ste~l 
sheet with a flange at the top to which the cylindrical 
glass sleeve is fitted in the way shown on sketch 9004-16. 
It is, however, also customary to use flasks entirely made 
of glass. Preferably commercially available standard 
flasks should be procured. 

2.5 Solvent Circulating Pump 

The ~olvent circulating pump must be able to overcome a 
certain pressure build-up in the miscella filters which 
depends on the amount of fine particles present in the r~w 
material. The pump shoulJ be procured from a reputed pump 
manufacturer and should meet the following spncification: 
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Parts in contact with medium: stainless steel 1.4571 

Seal: PTFE-coated, contact surface: tungsten carbide 

Maximum throughput: 2000 l/h 

Maximum working press~:e: 2 bar 

Maximum delivery: 25 m water column 

Electric motor: 3-phase, flameproof 

2.6 Miscella Filter 

The miscella filter preferably consists of two units of a 
corr:mercial ":Jasket filter installed in parallel in the 
deli very 1 ine of the circulation pump. Each f iltcJ::- should 
have an area of approximately o.l m2. Both filters should 
be connected by 3-way bal~ valves in the supply and in t~e 
delivery line for easy changeover if one filter gets 
blocked. The miscella filters should equally be procured 
from a repute<l wanufacturer since excellent performance is 
indispensable in order to obtain a satisfactory product 
free from insoluble plant material. 

2.7 Evaporator 

1refer to drawing 9004-30) 

The evaporator essentially consists of a hemispherical 
heating surface with a cylindrical dome covered ~Y a 
dished boiler end. The heating surface is hemispherical 
tor easy and thorough cleaning between batches and 
different raw materials. The bottom outlet flange has to 
be finely machined and precisely welded into the bottom 
acc0rding to the details given in the drawing. All the 
inr.er welding seams are to be ground and the interior wall 
of the evaporator is tc be polished to a finish of grain 
300 in order to minimize sticking and to guarantee 
complete draining of the very valuable product from the 
reboiler. 

The hemispher~cal bottom has an outer casing serving as a 
steam jacket. The jacket ]s to be insulated with a layer 
of SO mm thickness minimum. 

At:..achements to the evaporator starting at the bottom are: 

Bail vall/e DN 20 with PTFE seal connected directly to 
thn bottom flange N20; 
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II 

1 Drainage pipe DN 20, flanged to ~he ball valve; 

1 Condensate outlet pipe DN 15 with 90° elbow and flange 
Nl9; 

1 Tube l~ 15 (flange N18) to supply steam to the jacket; 

2 supporting brackets in stainless steel, welded onto the 
cylindrical wall of the evaporator; 

2 Sight glass assemblies DN 80 (flanges N17,N22), designed 
to withstand the vacuum and test pressure and for this 
reason to be procured from a specialized manufacturer; 

1 Miscella inlet tube DN 20 fitted with flange N26; 

1 Solvent recirculation tube DN 20 fitted with flange 
N26A; 

2 Sockets 112• (S7,S8) for vacuum gauge and thermometer 
respectively. 
The thermometer must reach into the outlet opening in 
order to guarantee temperature indication even of small 
quantities of product; 

1 Socket 112• (S6) for the vacuum relief valve; 

1 V~cuum relief ball valve 112•, connected directly to the 
socket; 

1 Inspection port DN 200 (flange N21), machined for an 
0-ring similar to the groove in the extractor lid (vide 
drawing 9004-11); 

1 Top opening DN 200 with flangt N16 to connect with the 
packed column; 

1 Tube DN 25 with flange N23 to fit the purging lance. 

As an accessory to the evaporator a purging lance is 
provided by which steam or air may be injected under 
vacuum into the concentrated product in order to drive off 
remaining solvent. The tip of the lance must reach down 
to th·:: bottom opening. 

The lance is made of a 14 mm tube with a 1 mm nozzle at 
the tip. 

OPERATING AND TESTING CONDITIONS 

a) Interior of the evaporator: 

Minimum operating pressure: vacuum 
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Maximum operating pressure: 1 bar 

Testin~ pressure: 2 bar 

Temperature: 130 CC 

b) In the steam jacket: 

Operating pressure: 3 bar 

Testi~g pressure: 6 bar 

Temperature: 142 CC 

2.8 Packed Column 

(refer to drawing 9004-31) 

Through the packed column the vapours generated in the 
evaporator are carried to condenser 2. In the case of 
rectified solvent distillation or fractionation of 
ess~ntial oils it is used as a reflux column. 

The column mainly consists of the following elements: 

- A cylindrical body fitted at both ends with machined 
flanges N/.7, N28; alter~atively loose f!anges and 
collars may be used. 
At the bottom end the column is provided with a fixed 
grid to hold the packing. The grid in form of a 120° 
cone is made of 2 mm sheet pierced with 50 holes of 20 
mm diameter evenly disributed over the surface of the 
sheet with one hole in the center. 

- A column head composed of a cylindrical glass sleeve ON 
200, length 300 mm, together with machined flanges N32, 
N33, tightening rods and PTFE-coated seals. 

- A cap DN 200, with convex base and outlet DN 80 fitted 
with an elbow piece 90° and flange N31. The cap ia 
further provided with a socket 112· (S9) to hold a 
thermometer and with a reflux tube ON 20 consisting of 
an elbow piece with a straight pipe end reaching down 
into the glass sleeve and 10cated in the center of the 
cylinder. 

- A reflux divider of commercial design operated by a 
timer actuated solenoid valve, pipe connections in 
ON 20; 

OPERATING AND TESTING CONDITIONS 

Identical to those of the evaporator. 
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(refer to drawings ~004-25 and 9004-26) 

The condenser is of the 111.llti-tube single-pass type. The 
cooling water passes through the tubes whereas vap~\JI 
condensation occurs in the shell. The condenser is fitted 
with a slight tilt at an angle of 3° from the horizontal. 
m~- -,oling water enters the condenser from the bottom 0f 
the lower head conpartme.1t and flows through the tubes to 
the head colli)artment at the upper end. The condensate 
leaves the shell at the lower end whereas at the top of 
the upper end the vacuum line is connected. 

Note: The construction of a condenser, especially the 
welding of the relatively thin tubes into the head 
plates requires welding experience and great skill 
if this work is to be performec'i manually. For this 
reason even in industrialized countries co~densers 
in most cases are bought from specialized producers. 

For this reason it ~.s reconmended that also this 
condenser is procurE:d from a reputabl~ manufacturer! 

Attachernents to the condenser are: 

1 Vapour tube DN 80 fitted with flange N34; 

1 Condensate discharge tube DN 20 fitted with flange N39; 

1 Cooiing water inlet tube DN 25 fitted with flange N40; 

1 Cooling water discharge tube DN 25 fitted with flange 
N41; 

2 Sockets 1/2• (SlO/Sll) fitted in the center of the 
dished ends to hold dial thermometers; 

2 Baffle and tube supporting plates inside the shell; 

1 Vacuum tube DN 25 fitted with flange N42. 

OPERATING AND TESTING CONDITIONS 

a) In the shell outside the tubes: 

Minimum pressure: vacuum 

Maximum pressure: 1 bar 

Testing pressure: 2 bar 

Temperature: 100 CC 

II 



b) Inside the tubes: 

Maximum operating pressure: 3 bar 

Testing p~essure: 4.5 bar 

Operating tenperature: 100 CC 

2.10 Cooler 

(refer to drawing 9004-34, 9004-01) 

The condensate leaves the condenser at a temperature near 
the boiling point. This requires an additional cooler in 
order to bring the temperature of the condensdte down to 
near ambient before it enters the receiver or, in case cf 
a solvent. is fed back into the solvent storage tank. 

The cooler is composed of two concentric tubes DN 40 and 
DN €0, the product flowing through the inner tube and the 
cooling water between the two tui:>es. 

The inner tube is fitted with 12 semi-circular deflectors 
made lf sheet metal with 3 nm holes. The deflectors are 
fitt~d on a central stem in an opposed order so that the 
liquid flows along the inner wall from one deflector to 
the next. 

The unit is closed at the ends by DN 20 tubes fitted with 
flanges N43, N44. The outer tube has at the ends two 
sockets Sl2, S 13 serving as inlet and outlet for the 
cooling water. 

In order to ascertain proper functioning the unit must be 
assembled and installed strictly vertically. 

OPERATING AND TESfING CONPITIQNS 

Minimum pressure: vacuum 

Maximum pressure: 1 bar 

Testing pressure: 2 bar 

Temperature: 100 ~ 
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2.11 Receiving Vessels 

(refer to drawings 9004-36, 9004-01) 

When evaporator, packed column and condenser 2 are 
operated as a fractionating unit the separate fractions 
may be collected in the two receivers. The receivers 
consist of vertical cylindrical vessels provided with an 
oblong inspection glass which serves as a level indicator. 

Attached to the vessels are 

1 Bottom outlet tube DN 15 fitted with flange N52; 

1 Inlet tube DN 15 with 90° elbow and a straight section 
fitted to flange N50. The tube should reach approx. 40 
nm down into the vessel; 

1 Vacuum tube DN 15 fitted with flange N51; 

1 Socket 112· (S14) to hold the vacuum relief valve; 

1 Ball valve 112• mounted on socket Sl4; 

1 Ball valve DN 15 flanged on to flange N 52; 

1 Inspection assembly 70 x 400 nm. 

OPERATING AND TES'TING CONDITIONS 

Minimum pressure: vacuum 

Maximum pressure: 1 bar 

Testing pressure: 2 bar 

Temperature: 100 <t= 

2.12 Solvent Tank 

{refer to drawing 9004-40) 

The solvent tank serves as a storage vessel and as the 
receiver for the solvent redistilled via evaporator and 
condenser under vacuum or under atmospheric pressure. 

The solvent tank is a horizontal cylindrical vessel with 
convex ends. It is equipped with the following 
attaclunents: 

1 Drai~ tube DN 20 fitted with flange N57; 
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1 Ball valve ON 20 joined to flange NS?; 

1 Discharge tube ON 20 fitted with flange N54; 

1 Man hole ON 250 with finely machined flange N55 a.1d lid. 
Lid to be machined with groove for 6 nm PTFE-coated 0-
ring (vide drawing 9004-11); 

2 Tubes DN 15 with flanges N58, N59 at the front for the 
level gauge assembly; 

1 Solvent inlet tube ON 20 fitted with flange N53; 

1 Vacuum tube DN 20 fitted with flange N54 

OP~RA~ING AND TESTING CONDITIONS 

Minimum pressure: vacuum 

Maximum pressure: 1 bar 

Testing pressure: 2 '!Jar 

Temperature: 100 0: 

2.13 Vacuum Pump 

The vacuum pump is of the liquid-ring-type. It is to be 
equipped with a small water tank of 10 - 15 1 capacity as 
a sealing water reservoir. 

The pump must meet the following specifications: 

at a sealing water temperature of 15 CC 

Capacity at absolute pressure of 100 torr: 35 rn3/h 
Capacity at absolute pressure of 40 torr: 15 rn3/h 

The pump is to be procured together with the sealing water 
tank, a non-return valve ON 25 and a flame proof electric 
motor. The power required is approximately 1.5 kW. 

2.14 Supporting Frame 

(refer to drawing 9004-03) 

The supporting frame is essentially constructed of mild 
steel !PB-beams and channel iron. The entire frame should 
preferably be galvanized or else have rust protective 
coating applied. The individual beams should be bolted 
together using 4 bolts M16 for each junction and patent 
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washers against loosening. Where channel iron is used the 
junctions should be reinforced by gusset plates as shown 
on the drawing. 

In order to have access to the elevated parts of the plant 
as for instance the reflux divider, stairs or a ladder 
should be provided in accordance with the safety 
regulations cf the country. 

2.15 Internal Connections 

The sizes of the process ~ipes between the individual 
components are delermin~ by the nominal diameters of the 
flanges given in the drc···ings and the bill of quantities. 
All process piping shoula be executed in stainless steel. 

For the dimensions of flanges and pipes refer to the DIN 
standards given in the drawings and the bill of quantities 
respectively. If other than DIN standards are to be used 
the nominal diameters ~hould be close to the ones given in 
this document. 

Bolts and nuts should be in stainless steel and of the 
size given by the standards for the flanges. As jointing 
material generally PTFE-coated Klingerite should be used. 

The following pipe dimensions are used: 

a) Process pipes (ali stainless steel as in Bill of 
Quantities) : 

aa) Link between extraction vessel and condenser 1: DN 50; 

ab) Link between packed colwnn and condenser 2: DN 80; 

ac) Product line from 
receivers: 

branching point below cooler to; 
~N 15 

ad) Product line from condenser 1 to Florentine flask and 
decanter; 

ae) Drain pipe underneath extractor: DN 40; 

af) All other product lines: DN 20. 

b) Steam and condensate pipes {to meet requirements of 
local boiler inspectorate) : 

ba) Main steam line ON 20; 

bb) Steam connections to consumers, condensate discharge 
pipes: or-. 15. 
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c) Vacuwn lines (standard galvanized pipe): 

~a) From condenser 2 to vacuwn pump: ON 25; 

cb) F::..-om solvent tank to vacuum pUJrt>: DN 20; 

cd) Connections to receivers: DN 15. 

d) Cooling water lines (standard galvanized pipe): DN 25 

3. ~rumentation and Safety Equipment 

a) on the extraction vessel 

- in the vapour line before the pressure control valve 

1 pressure gauge, range O - 4 bar, 

1 safety valve calibrated at 2.3 bar 

on the jacket 

- 1 pressure gauge, range O - 3 bar 

- 1 steam trap with by-pass line 

b) on condenser 1 

- in both the head compartments 

1 dial thennometer each, range: O - 150 CC 

1 sight glass in the product dicharge line 

c) in the miscella circulating line 

- between circulating pump and entrance to the filters 

1 pressure gauge, range O - 4 bar 

- between filters and entrance into extractor 

1 thennometer, range O - 150 CC 

1 sight glass 
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d} on condenser 2 

- in both the head compartments 

1 dial thermometer each, range~ O - 100 CC 

e) on the evaporator 

- 1 thennometer with inmersible stem, range O - 100 CC 

- 1 vaculUD/pressure gauge, range -1 to +1 bar 

on the jacket 

- 1 pressure gauge, range o - 3 Jar 

- 1 steam trap with by-pass line 

f) on the top of the column 

- 1 dial thennometer, ra.1ge: O - 100 CC 

in the reflux line 

- 1 reflux divider actuated by a time controlled 
solenoid valve 

g) in the vacuum line 

- 1 safety valve calibrated at 0.8 bar 

NOTE: Blow-off from the safety valve must lead into 
a direction where it cannot harm any person! 

h) in the cooling water supply line 

- 1 comnercial impurity filter 

i) in the main steam supp:y line 

- 1 safety valve calibrated at 2.8 bar 

- 1 steam trap 
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4. Construction and A~seiilbly of the Comoonents 

4.1 Manufacturing Instructions 

Construction of the components should be attempted only by 
f inns who already have experience in the manufacture of 
stainless steel equipment and who are conversant with the 
appropriate welding methods. It is reco!Cl'Cleilded that the 
TIG welding process with internal argon gas scavenging is 
applied. This work can only be performed by highly skilled 
welders and under su~ervision of an experienced engineer. 

It is indispensable that appropriate welding rods are used 
as reconmended by the supplier of the sheet and pipe 
material respectively. 

It is reconmended that the construction work. if performed 
in a develo.ping country. be supervised by an experienced 
expatriate engineer. 

As already mentioned above especially the construction of 
the condensers sh0uld only be attempted if adequate 
welding know-how and skilled welders are available. If 
this is lacking, too much construction material will be 
wasted before an acceptable result is achieved. 

For the construction of the vessels and the condensers it 
has been foreseen to use pre-fabrikated dished ends which 
greatly facilitates welding and guarantees perfect seams. 

As a general rule inlet and outlet tubes, sockets and 
sight glass flanges on the vessels should be welded from 
both sides inside and outside. With special accuracy the 
flange for the bottom outlet of the evaporator has to be 
machined and welded and the seam to be ground and polished 
before the bottom is welded to the cylindrical part. 

Throughout this document the pipe ends attached to the 
vessels are fitted with welded flanges DIN 2576. This, 
however, is not essential, also loose flanges DIN 2642 and 
pipe ends with welded on dishP-d flanges may be used. Great 
care must be exercised to weld the flanges at right angles 
or else it may be difficult to get the plant vacuum tight. 

The finished components must be subjected to the pressure 
tests described ~hove for the individual items before 
being mounted on the steel frame. 

NOTF.: Notwithstanding the remarks made above regarding the 
testing conditions of the individual apparatus all 
conditions must cornply__with the regulations of the 
country where the plant is to be op~~cL. 
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4.2 Erecting Instructions 

Assembling conmences with mounting the steel frame 
followed by placing the two main components, the extractor 
and the evaporator. The following order of erection should 
then be maintained: 

- arrange in position but do not yet fix circulation pump, 
miscella filters, solvent tank and receivers; in case 
dimensions different from the ones given in the drawings 
are used make sure there is enough working space between 
::.he components; 

- connect packed column to evaporator; take care that the 
colwan is mounted accurately in a vertical position; 

- connect sight glass DN 200 and cap (without vapour pipe 
DN 80) to head of colUIJD; 

- fix the two receivers to the frame; 

- assemble the 3-way valve, cross piece of product pipe, 
sight glass and cooler; make sure that cooler is mounted 
accurately in vertical position; 

- before continuing erection ascertain the height required 
(instructions of supplier) by the reflux divider to be 
fitted between condenser, colwan head and cooler; 

- mount condenser 2 on supporting leg; 

- complete connection of vapour line between colunm head 
and condenser by cutting the DN 80 tube to size, welding 
on the flange and the cap of the colunm head; 

- complete connections between condenser, reflux devider 
and cooler according to instructions of supplier; 

- place condenser 1 in position on supporting leg; 

- complete vapour line between extractor and condenser 
inlet; make sure that pressure control valve Vl is put 
in a position easily accessible by hand when standing on 
the ground floor; 

NOTE: Safety valve and pressure gauge must be fitted 
between extractor o~tlet and valve Vl; blow-off 
from the safety valve must lead into a direction 
. ..,here it cannot harm any person. 

- fix the decanter to a bracket and place the florentine 
flask on a 3tand mounted on the frame; 
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complete connections betweP~i condenser product outlet, 
decanter and Florentine flask; 

- complete connection of miscella circuit between 
extractor, circulating pump, f ilt9rs and back to top ~f 
extractor; 

complete remaining process p1p1ng between tilters and 
evaporator, cooler and solvent tanF-, cooler and 
evaporator, solvent tank and circulating pump; 

- fit drain valves. 
For process pipe connections PTFE-coated gaskets and 0-
rings should be used throughout. 

NOTE: Under nonnal circumstances the plant would not be 
constructed and for the first time assembled at the 
place where it is to be operated. For this reason no 
utility pipework should be carried out before the 
plant has been erected at its ultimate location, 
except temporary pipework for testing purposes. 

Also the packing material should be charged only 
after erection of the column at the final location 
unless test runs are planned at the manufacturer's 
premises. Consult the supp11er for correct charging 
of the packing material, if of patented make, 
especially with regard to an 1:!ven distribution of 
the reflux over the cross sect~0n area of the 

column. 

For easy transportation the individual beams of the 
frame as well as the apparatus and the supporting 
frame should be bolted together rather than welded. 

The electrical switching cabinet must be either 
hermetically sealed (explosion proof) or else must 
be installed in a room separa~e from the plant, 
where there is no possibility of the ambient air 
getting loaded with inflammable vapours. 

Where climatic conditions permit the plant sho_ild be 
installed 'open-air', however under a roof providin~ 
protection from rain and direct sun radiation. 
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5. Notes on Ancillary Equipment 

5.1 Size Reduction 

In processing of medicinal and aromatic plants for the 
extraction of valuable constituents virtually the whole 
range of plant material is used, comprising flours, fruit, 
seed, leaves, stems, bark, wood and rhizomes, in a fresh 
as wel 1 as dried. state. Knowing the varii'C:.ion in physical 
prope~ties of the various fractions of ~ plant, especially 
in hardness and tensile strength, it is evident that no 
single machine could be proposed which would give optimum 
results in all possible cases of application. 

Frequently appropriate size reduction can only be achieved 
in two steps using machines of different grinding princip­
les, notably where volatile or heat sensitive constituents 
are involved. The most colllllOnly use<:l grinders are 

- cutting mill 
- roller mill 
- hamner mill 

The cutting mill uonnally is used for pre-grinding of soft 
to semi-hard as well as fibrous and ce:lulose containing 
material. The roller mill is often used for seed and where 
only coarse breaking is required. The harrmer mill e.g. may 
be applied in further reduction of products pre-ground in 
a cutting mill or in cases where heating or high volatili­
ty are of no concern. Before purchasing a grinder it is in 
any case advisable to have grinding trials conducted by an 
experienced manufacturer of grinding equipment paying spe­
cial attention to heat damage and loss of vo:atile matter. 

5.2 Drying 

With the organic solvent evaporating the product is col­
lecting in the evaporatcr usually in form of a viscous 
syrup. In the case of essential oils or oleoresins the 
product is traded as such and no further treatment is 
required. 

In case the plant should ~lso be used for aqueous extrac­
tion of medicinal plants the products will similarly be of 
syrupy consistency. The products cannot be marketed in 
this form but must be transferred into the dry state. This 
requires an additional drying step. Three types of dryers 
are most corranonly used: 

- tray drying cabinet at 
atmospheric pressure or vacuum; 

- spray dryer at 3tmospheric pressure. 
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- drum (roller) dryer at 
atmospheric or reduced pressure; 

The choice of the dryer is determined by the properties of 
the product, mainly viscosity, hygrc1copicity and heat 
sensitivity. To match the in case of aqueous extraction 
reduced capacity (vide page 2) of the extraction unit nor­
mally a labo~atory drying unit of about 1 - 2 kg/h capaci­
ty of dry product would be s11ff icient. Dryers of this 
capacity are available from various suppliers of labora­
tory equip~ent, with the exception of drum dryers which 
usually are of 10 ·· 20 kg/h capacity. 

Here, too, it is advisable to have samples of the products 
tested with prospective suppliers in order to be able to 
select the appropriate dryer. Not only residual moisture 
is an important criterium but equally appearance, density 
or bulk weight, possible heat damage, and dissolvability. 
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UNIDO Page 

Distillation/Extraction Plant 
Bill of Quantities 1 

No. Item Qty. Unit I Dimensions Remarks 

Materiai of ::on st ::-uci: ion: Stainless stee: :. . 4571. unless ot:ie:vise st a too 

1 Cy!.i::-!rical ·•a:: !. pee. c. diam. '550 x 970 :< 5 

: Cy li'.'1.drica.!. wa!.l !. pee. -:J_ diam. "7QC x 500 x 3 

3 Dishee bot:::cm !. pee. 0. diam. 650 x J :<::vepP"!r-t:y~e 

-1 Dished bot:tcm 1 pee. 0. diam. 700 :< 3 !Coep~e:--::ype 

5 Flange 1 pee. A SC x 60,3 L>IN 2576 Nl 

0 E='lange 3 ;x:e. A 15 x 21. 3 i:>IN 2576 ~=- ~- N4 

7 Bl ode flange !. pee. A A 40 DIN 2Sll7 .-.-s 

3 Suppor':ing c::l:a::-- 1 pee. ".>. diam 63$ :< 20 x :o 

9 i?ipe ~nd !. pee. UN 5Ji60.3 :< !.00 ~~ ::.::: S!. 

:;.o ?ip~ ~nd 1 pee. ON 15 /21. 3 :< ""'O r:o f :': N2 

.. ?:;:e ~!"'.:..: 
. ;:ce. w 1 ~ ,...,, - :< --~ •:. - ~1:; -- - --·--·j "'.'.II..: .... ·-¥ -- -

wit.h 2 :r:n st:e.a~ hc:...,s ar•.d C3.~peC a:: ti!~<.! 

. .., 
?i~e -:r:d ;::ce. JN :s 12:. 2 :-! ~oc - ~C·' .::!::c"• '-- ~..: -- - ---

_.; s.:.gh~ g:.ass as.:;embly ~ - ~ce. L;N 30 DIN :~s~ ~ ~6. ~-- ' 

:.; i?ipe ~me "' ;;ice. D~: 30/SS.9 x 250 -- ~6. ).(; ---
15 Flange :-ing 1 pee o. diam. 780 x so x 15 acc. ::.:) Jetai: :< 

16 Flange ring l pee. 0 . diam. 780 x 40 x 15 acc. ::.o tiecail x 

.... Convex disk 1 ;x:e. 0. di.am. 750 x 5 .. 
:e Hi.nge 1 pee. 

:9 C:lamp 8 pee. 

20 Socket l pee. DIN 2986 - JI 4 • ~l 

21 Br.,. -k~t assembly 2 pee. DIN 28083 - .r\.:20 :..."'lsu::.ac..:.on : ' vV :r.rn 

22 0 - rinc; 1 pee. diam. 765 :< 6 ?I'FE :::~ated 

23 Hoop 1 pee. 8 :rm rod 60 + 150 + 60 

24 Slide 'Jai·.;~ 1 pee. 3 / 4. threaded ':.O :c:~ ., . 
:s Ball ·•al·•e l pee. DN 40 flar:c;e-::.:r.-...e .v :c:!'l NS 

26 Per~orated ;:late 5 ;ice. 0. dia:n. 630 ::< 2 

27 ~od 20 r;:ce. diam. 15 ::< 150 

28 Rings 5 pee. 0. diam 375 lC 25 ;c 5 

29 ~od :. pee. diam. 20 x 900 •ith lifting rir g. 

30 Cr-:isspiece 1 pee. ar.n length: 290. or: her d :mer.-. 
sions deter:n.:.ne :)n site 

Date Name Drawings No. 
Compiled 

Extraction Vessel 9004- 10 
Checked 9004. 11/12 
Revised 9004- 13 



UNIDO Page 

Bill of Quantities 2 
Distillation/Extraction Plant 

No. Item Qty. Unit Dimensions Remarks 

!'!a::.e:-:a: ~r :::'.:::::s-::-·.;c':icn: Stainless st.eel !. - 45;:. ::..:!.ess othe!:""•ise s::.atE!d 

l ct li::.c:-ica::. wa:l l pee. o. diam. :68 x ~210 x .. -.. Cyli::.c:-ical •a:l l pee. o. diam . 1611.3 x 175 x 3 ~ 

3 Cylindrical wall l pee. o. diam. 168 . .:? x 125 x J 

4 Dishee !Jett:. cm 2 pee. o. diam. 168.3 x J Kloepper-type 

5 Flange 2 pee. A 150 x 168.3 DIN .::5·.6 !'19. Nl2 

6 '!'ube ;::ac:.e 2 pee. o. diam. 285 x 2C to match N9. Nl2. 

3oc!cet:. ., pce. D"CN Z986 - :12· 54. SS -
s F!.ar:.ge 1 pee. ,\ 50 x oo.:> DIN 2c"" --'" N8 

:? ;;:ar:.:;e : ;;x:e. ,\ 25 .( 33.7 DIN 2576 N1.4. NE 

10 ;;"la::..:;e - P<:oi!- A 1.5 x :1. 3 DIN 2576 N!.3 

~.:. '!'~e 37 pee. 0 .:iiait.. 14 x - x :.250 

, .. aa:::e ;:late 3 :;ice. acc::>r-:iir.c; i:.o 0::::-:iving 

13 Pi~e e:-!.-= . ;x:e. DN SO/SO.:; :!C ::o ~c ~:.- N3 - ---
:4 ?i;e .;:!'".C .. ;:ce. DN 1C '":"": ~ :< . ;: "' to '~- ~1...;;N:S - --1 -- •. --"' ---
:s ?i~e O::!'".d l pee. :>N 151:1p3 :< •• c: ..._ :.o !:..t N:; 

:6 Fi~e enc I ai:- ver.t:i 1 pee. ON 25133.7 x 450 ~ 2 x 90° el!::ows 

Date Name Drawings No. 
Compiled 

Condenser I 9004-20 
Checked 9004-21 . -
Revised 
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Distillation/Extraction Plant 
Bill of Quantities 3 

No. Item Qty. Unit Dimensions Remarks 

Mate::-ial of ccnst::---..iction: St.a in less st:ee:;. l.. 4571.. ur:less ot::~niise stated 

l Cylind::-ical wall l pee. 0. dia.-u. 750 lC 300 lC 4 

2 Hemisphe::-ical Octt.cm 1 pee. 0. diam. 750 lC 4 

3 Hemispherical bott:om 1 pee. 0. di 'lnl.. SOJ lC 3 

4 Dished ::op 1 pee. 0. diam. 750 x 4 !Uoepper-t:.:t;:e 

s flange . pee. A :!00 x .... ,. ~ . DIN 2576 Nt6 ... ~- ........ 

6 Sight glass assembly 2 pee. ON so PN 10 L>IN :::.e:.::.c Nl7. N2.:! 

i ~lange 3 pee. ..\ 15 x 21. 3 DIN .,~-,. 
~ .... j 0 NlS . Nl9 . N25 

i Blocic ::ange !N20l 1 pee. I ON 20 DIN 291:7.:..J be machined acc. to Detail x 

~ Flange 1 ~e. ,\ 200 lC 219.1 DIN :576 N21 

10 Covt?:- iJ:ate 1 pee. diam. 340 x -' to f'• N~: -"' -· 
. . 

::an~e ~~::;: . ;ce. i. ::.:.am . ..:_ __ .: ::c..":.e:-.r:.se JN :5 ;JIN ..,c:~, -- - --·" 
-- ~:ar.ge 

. ;;ice. -~ :5 :< 33.-:- ::~i 15~6 N24. --- -
:~ :=-:an~e - ~ce. ,\ :o x :o.~ ::~ :s-:-o N26. ~6)._ 

:.; Sccke:: 3 pee. DIN ::~~6 - :1:. S6. S7. SS 

15 Bracket: assembly 2 pee. Drn 29C93 - ~ .... r. .. "" .:.; .. support- ing frame :~;,.,J • ........ 
__ ._ 

-
16 ?ipe end l pee. ON 15/21,3 x 100 to fit ~19 

li Pipe end l pee. DN 15/21.3 :< 200 + ;ioo elbow to fit Nl9 

18 !?i;;ie e~C (~5) 1 pee. ON 1Si2:..3. ':.~ se::--1e 's injec- ti on lance 

l'./ Noz::le 1 pee. i. diam. ::.. !!Jl\. -~ ·-·- ~.:.t end of injecti.Jn lance 

:a !?ipe er.d 2 pee. DN 20/26.9 x ao to fit N25 N26A 

21 ?ipe end 1 pee. DN ::0012:9.l :< -~,, _.;.J to fit Nl6 

22 ?i;ie er.d 1 pee. DN 20012::..~.:. x :~J machine to ;:. ... 
-•'-

cyli:'ldrical •.rall 

23 Ball va:ve ... pee . DN 20 flange-t~ to join N2C 

-

Date Name Drawing No. 
Compiled 

Checked Evaporator 9C04-30 

Revised 



UNIDO 
Distillation/Extraction Plant 

Bill of Quantities 
Page 

4 

No. Item Qty. Unit Dimensions Remarks 

~-:e:-:.a: ·.Jf co~s:.:-...:c:.ior:: St.ainiess stee: : . .;57:. :.i.."1~.:ss ;Jthe~•ise stated 

: Cy1.i!'lcr-ica: wa:l l pee. 

2 ~lindr:.cai wall. l pee. 

; Cy!.:.nd::-i.ca!. wa:: ::. ;;x:e. 

4 :::>is.'"ied ::ct: tom ;;ce. 

5 :n.ar.ge ., ;xe. 

0 Tu!:e ;?2.at.c ;;x:e. 

Saelee: 2 ~<:e. 

8 Flar.ge - pc;:. 

'? ?:i.an-;e 3 ;;x::e. 

:a :"la~g&? - 9ce. 

Tub~ 61 ;c"2. 

. . T--±e su;;or~:.::g ;late - pc~ . 

-- Pi;:e -:::C pee. 

.. i;>;:- ... -=!'.C 3 ;ice. ..... - -:""t:: 

:5 ?ipe -=::C l pee. 

Date Name 
Compiled 

Checked 
Revised 

o. diam. 219 :< !.9til: :.:: 

0. diam. 219.: ;,c :.,;o :c 

.... ,... 
-:.am . ~19.l lC 160 lC 

•J. ·jiam. ::? . :i ; . -
.::\. :cc :{ 219.: :JIN :s-i; 

o. diam. 340 :c 
..,,, _ ... 

DIN 29Se - . -. 
... ,_ 

.::\. 30 x 38.9 ::rn '"'C:-. .:._; ':) 

A. :s x 3~. JIN ...,c;,..,. -__ :o 

.::\. 20 :c :6.9 :::-r -.::- -_..,. !) 

-:. ·:::.am. .. :• ~ A :ace _ .. 
acccrdi:v; _ ... =:-awi~g :< 

~N "30 /~~. '? .. ::·~ 

:::>N ""C:. ·i"': : __ , _,..,. :c :~\~ 

DN :c;:6.:1 ;,c :o~ 

Condenser II 

.., 

.:. 

J 

3 

., 

Kloep9e:--type 

N35. N3S 

to :nat:c.'1 N35. S33 

s::.o . ..;1: 

,T- Al 
.. .. .l .... 

N40. N4:. N4Z 

N39 

Drawings No. 

9004-25 
9004-26 
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UNIDO 
Distillation/Extraction Plar.t 

Bill of Quantities 
Page 

5 

No. Item 

s:gr.~ ;lass asse!!'..Jly 

Grid :c~ne of i:!0°; 

3cc!<er: 

?:.;~ -:r:C 

i: ?ack:~~ ;na~er:al 

-----~-O_ar_e_-+- ~•ame 
Compiled 
Chedced 

Revised 

10ty. Unit Dimensions 

;ce_ :< -

;;ce. o_ d:am . .::~. _ :.: 

;lee- uN :oc :< ;co_ 

;::ce_ D!N :~~~ -

;:ca 

;:ca. JN 
... ,.. ,..,r .. 
:i- •;. :~i: . :' 

;ce. 8N :c.:~.? ~ -

;ce. JN :c.:~.~ 

65 

Packed Column 

I 

Remarks 

Drawing No. 

9004-31 



UNIDO Page 

Bill of Quantities 6 
Distillation/Extraction Plant 

.. No. Item Qty. Unit Dimensions Remarks 

M~terial of construction: Stainless stee!. 1.457:, unless otherwise stated 

• 
1 Tube 1 pee. DN 40/44.S x 1420 

2 Tube l pee. DN 65/76.1 x 1380 

3 Rod 1 pee. diam. 8 x l3SO 

4 Socket 2 pee. DIN 2986 - 3i4" Sl2, S13. 

s Flange 2 pee. A 20 x 26.9 DIN 2576 N43. N44 

5 Pipe end 2 pee. ON 20/26,9 x 30 to f;.t N43/N4.i 
~ Deflector disk I 12 pee. according :o drawing 

·-

-

Date Name Drawing No. 
Compiled 

Cooler 9004-35 Checked 
Revised 



UNIDO Page 

Distillation/Extraction Plant 
Bill of Quantities 7 

No. Item Qty. Unit Dimensions Remarks 
-

Material of constr~ction: Stainless steel 1-457::.. unless otherwii~e stated 

::. Cylindrical wall 1 pee. c. diam. 2!.9.1 x 125 x 3 

.., Dished bottom l pee. 0. diam. 2'.:.9 .. : x 3 Kloepper-type 4 

3 Flange 2 pee. A 20 x 26. 9 DIN 2576 N47. N43 

4 Flange 1 pee. A 200 x 219.l DIN 2576 N45 

5 Flange 1 pee. ON 200 DIN 2642 N46 

to ~e ordered wit~ glass receptac!.e 

.; ;"lange 1 pee. DN 20 DIN 2642 N49. 

to be ordered •ith glass receptacle 

7 o· . ~o:e enc 1 9C2- DN 20/26.9 x 340 r:.~ f ::: ~47 

3 ?i~e ~r.c !. pee. DN 20/26.9 :< !.40 to &;- :I~3 . -·-
~ise pii:;e . pee. . - DN 20126.9 :< 4".., vv 

:.o Overflow ;:itie 1 pee. DN 20/26.9 :< !.60 ... 45° eibow 
.. .:ilass -- receptacle l ;;x:e. i. diam . 200 :< 35.J 
.... a.a.:.!. ~;a:. ve ' pee . ON 20. :::ange-type :..:i jo.:.:, :.:.:9 .. 

I 

Date Name Drawing No. 
Compiled 

Phase Separator Checked 9004-35 
Revised 
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UNIDO Page 

Distillation/Extraction Plant 
Bill of Quantities 8 

• No. Item Qty. Unit Dimensions Remarks 

Mate::-ial of construe::. ion: Stainless steel i.. • .;S7i... unless othen1ise stated 

1 cy:.indrical wall l pee. o. diam. 350 :< -150 x 3 

Dished bottom ~ pee. o . diam. 35\J x 3 Kloepper-type - ... 
3 Flange 3 pee. -~ 15 lC 21. 3 DIN 2576 NSO. NSl. N52 

4 Sccket 1 pee. DIN "!9~6 - !./2" SU 

5 Sight glass assembly 1 pee. 400 lC 70 ::-ectangular. 

0 Pipe enc! 2 pee. DN 15 /21. 3 lC 80 :o fi':. N51/N52 
.., ?ipe end 2 pee. DN 15/21. 3 x :so ':.O fit ~JSO ' 

:3 EH:ow 90° l pee. DN 15 /21. 3 

~ ~.::ck : ;:ce. ~ ... .., . :!'lreeec ".:.:J ;.; - s1.:. ··-
l•J 3a::. "fal·fe .i.. pee . DN i..S ::Cange-type ':.O jo.:.....;, NS: 

... 

-
I 

-
-

I 
-

.. --
Date Name Drawing No. 

Compiled Receiver 
Checked 9004-36 

Revised 
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UNIDO 
Distillation/Extraction Plant 

Bill of Quantities 
Page 

9 

No. Item Oty. Unit Dimensions Remarks 

~a:e~:al of construct:cn: Stainless s~~~l :.457:. u~less o:h~r"\iliSQ stat~ 

, 

3 ::'lar.ge 4 

-I Man :icle . . 
5 '!em:. pipe 

,; e:ibow 

?ipe end 

; 

-:l 

:.~ve: ;;a:..:ge assemt:;: 

Date Name ----------+----
Compiled __ _._ _______ _,.. ___ ~-
Checked 

p::e. o. diam. 700 x ::.:30 x 3 

;:ice. 0. diam. "'."CC :< 3 Klcepper - :.1-p~ 

;:ice. . .\ :c :,: :o. 9 :irn ~c.., -
-- ;b 

;x:e . - . diam. :sc l.iC inc:!._ 

;ce. DN :0120. =- x :oo 

pee. DN :o;:6.9 90° 

pee. ON 20, 26. 9 :< :!.OC 

;x:e. 750 :< :SU x 5. rounded :.o ::i.:: cy:inC:!":.ca: ·•a ... _ 

;ce _ .accord.in'] t.o d!"3.·A'ing 

~ce. ~N :s,::,2 x :~a 

pee. :m :a 

Solvent Tank 
Drawing No. 

9004-40 
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Distillation/Extraction Plant 
Bill of Quantities 10 

• No. Item Qty. Unit Dimensions Remarks 

Material of construction: Mild Steel 1. 01!.2. with rust protective coating 

l Beam .... ;;x:e. IPB 100 DIN 1025 x 4000 

- Beam 2 ;;x:e . IPB 100 DIN 1025 x 1150 -
~ \.hannel l ;;x:e. u 160 DIN 1026 lC 4000 . Beam !. ;;x:e . IPB 100 DIN 1025 x 950 , 

5 Beam ' pee. :1:?!3 100 DIN 1025 x 1000 -
0 Beam l ;;x:e. I?B 100 DIN 1025 x 3900 

- Beam l I?S 100 DIN !.025 x 2900 ; pee. 

d Seam l pee. I HO DIN 1025 :< ::.soc 

~ ?ipe 1 ;:ce . DN 65/76.l x 290C 

. ~ Channel ;ice. u l:O DIN 1026 x 1150 ~.., -
,, ?ipe end !. ;ice. ON oS/76.l :< 530 --
..__ Pipe enc . ;:ce . !:lNo5/76,lx 180 -
:3 3oc::.:::rn ;::.ace .t ;;:ce. 200 :< ::co :< 15. •i::.!1 ~ holes 

t.~ bol': to :::er 

.~ 

Date Name Drawing No. ,___ 
Compiled 

Supporting Structure 9004-03 Checked ·-
Revised 
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UNIDO Page 

Bill of Quantities 11 
Distillation/Extraction Plant 

No. Item Qty . Unit Dimensions I Remarks • 
Material of construction: Stainl~ss steel 1. 457 l. unless ;:it!'ierwise st.at.ad 

1 Pipe 16 m DN :?0/26.9 

:; Pipe s :n ON lCi/21. 3 

3 Pipe ~ 
!I\ ON 50/60.3 

4 Pipe 1 :n ON 40/48.3 

5 Elbow 20 pee. ON 20/26,9 goo 

0 E:lbow 10 pee. DN 15 /21. 3 90° 

7 Elbow 1 pee. ON 50/60.3 ~00 

8 3utterfiy va:·Je d pee. DN :o 

g 3utterfly ·.-al·Je 3 ~e. DN 15 

10 3a', ·.ra:·.re , pee. DN .rn -· -
l: 3a ~ 1 val•.re l pee. DN :o 

:~ 3a l 1 val·Je - pee. DN lS 

13 Sli.de va:!.ve , pee. !)N sa -
:4 .:;:id; 4 pee. • ''°' n ::.~readed ..., ... 

15 3-way bal: ":Falve 2 pee. ON 15 

16 3-way ball valve 3 pee. ON 20 

17 Sight glass , pee . DN 15 . 
18 Sight. glass 2 pee. DN 20 

:9 Safety va!:.re ... pee . 3 ,'4 .. ':.'"'.re<idec! 

:o ?:-es sure gauge 2 pee. 1/2" range: 0 - 10 bar 
., , '/ac:uurn gauge : pee. 1/2 ,, range: -1 - ·~ bar --
.,., Therm:imeter 5 pee. 1 ....... 

-/"- :< 100, :-ange '.) - 200 oc 

23 Thermometer l pee. 1/2" x 60. range IJ - 200 oc 

24 '!'hermcmet.er l pee. 1/2", 0 - 200 oc -~ :-~ach bor:. om of ~v.apora':.~~ 

25 ?lange. loose 36 pee. DN 20/26.9 :n~ 264: 

:6 ::ange. :ocse 16 pee. JN .. "' ...... 1 ~ ...;.:.:-1 :6.J: -- I_ ... ;_,, 

27 F'lange, loose 4 pee. DN 50/60.3 DIN 2642 

28 eut.t.erfly val•.re 1 pee. DN 40 

29 Flange, loose 3 pee . DN 40/48.3 DIN 264:: 

• 

Date Name Drawing No. 
Compiled ·- Process Piping, Fittings 
Checked & Instrumentation 9004-01 

Revised 




