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PROJECT

UC/HON/87/126

Introduction

The work is a result of a logical continuation of the Project 
DP/if0N/82/002,*Assistace to the Experimental Centre of Enzymolo­
gy and Microbiology /ECASM/".During implementation of this Project 
it became quite clear,that no further development could be made 
in the present facilities of EaCEM and it was decided by Mongolia 
Government to create an independent institution for developing 
of biochemical industry in Mongolia.This institution will be 
established in January 1988/Monenzym/ .
For the purposes of establishing of the institution,the Project

0UC/MON/87/126 was implemented,to prepare all the necessary techno­
logical profiles,including specifications of equipment and 
essential services for the planed new production building.
It was emphasized at this stage,that the architectural and engi­
neering design should be flexible enough to be easily adapted 
to any new technologies(developed at later stages.

\



Immediate Activities
A'ithin the frame work of the Project UC/M0N/87/là6»two experts 
from UNIDO were fielded to prepare all of the basic technological 
profiles required for the new building.of Monenzym .According 
to the needs of projecting of this experimental biochemical 
production building it was required to prepare the flow-charts 
for all the future planned production units,to select the su- 
table equipment with detailed specifications to determine the 
requirements for electricity,steam and water and to draw up 
the layout of the individual production units and essential 
services.
After arrival to the ACA2M in Ulan Bator the experts acquainted 
themselves with the production programme,planned by the Sion* 
golian partner and with technologies which would be utilized 
in the future institution.The whole technical documentation 
has been prepared,based on the data recieved from the Mongo­
lian counterpart.
For preparation of individual chemical-engineerin specifica­
tions and flow-charts, the numeric code used in ECAEM for indi­
vidual production units has been kept for numbering of the do­
cuments prepared.From this work seyeral units has been exclu­
ded owing to different reasons:*-07 Production of dry bile;this 
production unit is in operation in the premises of ECAEM and 
it is well equipped with all necessary equipment,including 
Anhydro film-evaporator and anhydro spray-dryer.The available 
existing equipment shall be transferred to the new building 
and therefore no specifications are needed.However this production 
unit has been involved in the summary of energy consumption 
in Anex I.A-08 Manufacture of tablets;the tablet production 
is stiD. in question since It has been emphasized several times, 
that final formulation of several biochemical substances from 
animal origin should be carried out in a pharmaceutical factory, 
already equipped with all necessary equipment-granulating ma­
chine, tray dryen tableting machine,coating machine and packing 
machine.The production capacity of a tableting »chine can be 
never fully utilized by projecting biochemical drugs only.
A-09 Manufacture of sterile substances;this unit is equipped



with a Rota filling line,which should be transfered to an aseptic 
suitable space in a pharmaceutical production for better utili- 
zation.The line is used for production of sterile enzymes in 
vials at about 15% of its capacity.The whole line is equipped 
with two freezedrying machine Leybold for drying of the final 
sterile products in vials,with the capacity of 4-400/6 hours 
on both machines.
à-10-Quality control laboratory;no technological specifications 
are requiredat the present stage.
The above technical work has been done without any further 
reference to the Feasibility Study 1981 and therefore changes 
in designing of the new building can be done according to the 
Mongolian projecting organisation needs and decisions.Documen­
tation has been prepared in such a way,that it can be immediate­
ly utilized as a base of the detailed engineering documentation 
by any construction and engineering company specialized in 
projecting of chemical production plants.
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Comments and recommendations.
With regard to the elaborated technical dokumentaticn the fol­
lowing recommendations and comments for starting of a projec­
ting work in a project organisation have been prepared: 
l/The data for mechanical-technological part of project are 
laid out in technological schemes for individual production 
and auxiliary units.The equipment is designed in scale 1:100 
and the arrangement follows the technological steps and co­
respond to supposed levels in the building.
The pipe connections between equipment and main pipe distri­
butions «leading through the building*are specified with insi­
de diameters of pipe«material used for the pipe and fittings 
and eventual heat insulation necessity.
Specification sheets contain all essential description of the 
equipment«including dimensions and weights«energy and water 
consuption and prices for year 1987.1n prices for piping and 
fittings,stated in individual specification sheets the price 
for main distribution lines of all media into the building 
is not included. t
All these data may be used for elaboration of the equipment 
layout in the projected building,for static calculations of 
floor constructions and auxiliary steel constructions and for 
elaboration for plans for pipe vonduits.
The data should be used for contacting proposed manufacturers 
for getting more technical details of individual items cf 
equipment necessary for starting of the project work.
2/For measuring and regulation needs the lay-out schemes are 
specified with international signs all the places,where it 
is proposed that needs for Il+R are expected.The tf+R system 
used is a combined electro-pneumatic system without central 
control-board room.For the pneumatic part of the system is 
one compressor unit equipped with automatic air-drying device 
installed.
3/Por electrical installation of motors«values of installed 
electricity and number of motors are given in the specifica­
tion sheets.In the summary/annex I/maximum contemporary electri­
city consumption perbour are introduced for all the produc­
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tion and auxiliary units.Out of these informations the main 
and subsidiary swichboards for instaxation of electric motors 
shouHbe designed.
For the auxiliary unit a-18 a transformer 630 kW is reco- 
manded.This value corresponds to the expected consumption 
of electricity for production and auxiliary units a-01 to 
h-07 and a-11 to a-19 and to astimated electricity consumption 
for laboratories and building civil services.
-̂/Ventilation in Ex-rooms and air conditioning for sterile 
rooms are introduced in auxiliary unit a-19,where all necessa­
ry data are stated.Other possible claims for ventilation 
/in laboratories or civil services/ should be taken into the 
project of building.
5/For determination of sizes for main pipes for steam and 
water supply from outside into the building the data given 
in Annex I.should be used.In these data the consumption of 
laboratories and civil services is expected.
6/For the building construction it is recommended to use a 
rëinforced-concrete skeleton with modul 6x6 m and with cla­
ssical fillingwith bricks or similar.material.For the produc­
tion part of the building it is recommended to use conception 
of a hall,devided into separate parts for Ex-rooms and non­
explosive rooms.
7/The cooling unit A-17»determined for raw material store« 
includes such equipment « that can be ordered only as a whole.
The equipment is then delivered by the supplier with a detailed 
documentation.Therefore this unit shall be set up by a spe­
cialised subcontractor.
The cooling unit for raw material store will not be a part 
of the main building«but it should be adjacent to the store. 
8/The ethanolic liquids used in processing are rather acid 
and corosive;therefore it is recommended to use acidorésis­
tant piping/polypropylen pipes/and enameled vessels for eta- 
nol regeneration.The liquid waste of processing i3 also corro-
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sive and therefore the piping between the processing unit 
and the neutralisation unit a-14 should be made of acido-re- 
sistant materials.
9/The specification for anamelled,steel and stainless steel 
vessels(chosen for production and auxiliary units,correspond 
to valid Czechoslovak producers* standarts No. ON 691104-,
PNC 69 8533 and PNC 69 8510.
10/If there is no experience in projecting of chemical pro­
duction plants in Mongolia,experts recommend to contact a 
forein engineering company,specialized in this field to pro­
pose the detailed technical drawings.The preparation of such 
technical documentation in cooperation with any Mongolian 
construction company or company for civil works would provide 
the base for preparing the project documentation fbr the buil­
ding construction.The period of time required for this phase 
would be approximately 8 month.at this phase close cooperation 
would be required with manufacturers of proposed equipment as 
it has already been mentioned in paragraph 1 of these reco­
mmendations .



LIST OP ABBREVIATIONS .used for mechanic «*1- techno logical schemes

S
CO - 
C*
CWO -
TW
H*
» 1
«
DW
DEV - 
IX
S3S -
v*a -  
cv  -
CCA - 
DC A -
\  -
cou -
US - 
RM - 
R 
ET
E t o R  -

m  -
EtV - 
Ac
ACfoR- 
AcR -
0 *  -
C _w
ss -
G - 
FF - 
A

Steam 
Condensate 
COoling water 
Cooling water outlet 
Technological water 
Hot water 
Warm water 
Water
Destilled water 
Demi-water 
Liquid waste 
Sewage 
Vacuum
Central vacuum 
Central compressed air 
Dry compressed air 
Nitrogen
Condensate usable for steam production
Main stream
Ra w material
Reflux
Ethanol
Etanol to regeneration 
Etanol regenerated 
Etanolic vapours 
acetone
Acetone to regeneration 
Aceton regenerated 
Oxalic acid 
Steel
Stainless steel 
Glass
Folypropylen 
Out to atmosphere
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A-01 PRODUCTION OP PSPTONS-Technology

According to Mongolian Production Plan,production of 52 tons 
of Peptone per year is expected.The production shall be carried 
out in 3 shifts and it was decided to devide the dayly production 
into two batches so,that the capacity of production unit can 
be easily changed,according to existing demand and market 
possibilities,from 16 tons up to 52 tons per year.'fith tills 
in respect the equipment has been chosen and it seems even ad- 
viseable to start the whole trial production in oAe batch per 
day only,because of lack of experience on the side of Mongo­
lian workers.
For one batch 1200 kg of beef paunch and ventrical* is used.
The material is minced on mincing machine /3/ an divided into 
4 jacketed vessels,equipped with anchor-stirrers/2/ so,that 
500 kg of material comes into one vessel .Transport of the min­
ced material is realised through worm-transporter/4/ ,wi th help 
of certain amountof water added,the amount of which is measured 
on installed volumeter.To the minced material in vessel water 
is then added up to the volume of 300 It, the mixture is heated 
to boiling point and then cooled to the temperature of 40-45°C.
To each vessel then 15 kg of previously minced and activated 
pancreas is added and pH of the mixture is adjusted to 8,0-
8,5,with help of lime solution,from reservoir/17/.The hydrlo- 
lyze of protein now continues for 7 hours at constant tempe­
rature 40-4-5°C and constant pH 8,0-8,5.After 7 hours phosphoric 
acid from reservoir/16/ is added to adjust pH to 6,6-7»0 and 
the mixture is then through plate filter/5/ with help of piston 
pump filtered.About 400 kg of waste product is there from one 
batch of 1200 kg of raw material separated.The clear solution of 
peptone is in a vessel /?/ collected where from it is sucked 
into a vacuum film-evaporator /8/.The solution/about 2000 It/ 
is to about 1/20 of the original volume concentrated and it is 
in a jacketed vessel-reservoir/ll/ collected.There it is to the 
prescribed concentration with demineralized water diluted,through 
plate filter/1 3 / filtered and with help of piston pump /12/ 
pumped into a collecting vess«l/l4/,from which it is continuously



i:

pumped through pump/19/ into * spray dryer/1 5 /.The dry final 
product is collected and in barrels with plastic bags inside, 
packed.From one batch of 1200 kg of raw material about 70 kg 
of Peptone is obtained.



A - 01 PRODUCTION OF PEPTONE - Specification sheet
9-----------------------
No Eauimnent Manufacturer Pie

----JEW---- Steam pWatey Prioe/piece Total.priceinsi day t/hjt/d m7 ll </< il Ebl f* RBL
1 2. 5 4 5 * 7. 8 A 1Ö 11 12 15

1 Balance up to 1000kg CHEPOS - CSSR 1 / / / 1 / / ( /
2 Vessel jacketed.ena- melied,1000 It,with 
anchor-stirrer 
D*1300rara, H=3225nun 
isolation covering 
w*2000 kg

CHEPOS-Chotfcbofsk* 
stroj iray - CSSR

4 1
4x

4,0 320 3,4 1,6 61 16, 16000 22400 t 89600
3 Mincing machine RU 1000,stainless 

steel,lOOOkg/h L=l095mra,W=758mm, 
H»1072mm 
w«350 kg

Strojarne potravin.
priemyslu-Bratislava
CSSR

1 7,5 18 / / / / 2500 3500 35°° 1

4 Worm-transporter 
for minced meat, 
stainless steel

Transporta-Chr'dim
CSSR

1 ? 7 / / / / 178o 2500
(

2500
5 Plate and frame press filter,autom. 

frames 630x630mm, 
thickness 45mm, ^ 
filter surface 24m*> 
pressure 0,9mPa electrio drive 
L«4200,W«1200mm,Ha1100mm

Techmashimport 
Mosoow, USSR

0,3

111
i

/ \ /

i
i

/ / 32140 45000 45000 1
6 Piston pump PAX 64 stainless steel, 

max.pressure 2mPa 
700 lt/h

VEB-SALZWEDEL,GDR

1 1 1.7 1J,6 / • / / / 1210 1700 1700

r

7 Vessel collecting, without stir.stain­less steel,1000 It, 
Da1000mm,Ha1930mm 
w=550 kg

CHEPOS-FEROX D*6in 
CSSR

2
2x
4,5 9,°

!i , 5900

I

1
8200 16400
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----------- 1 S 3 7— 5---- 5“ T T — 5— 9---- To'----- n — — vi----- n —
8 Vacuum film-*vapora- CHEPOS-KSB Brno j . 

tor FRO 4-P,stainless CSSR ( | 
steel,368kg evap.water 
per hourDa750ram,H*i51 OOram, i \
w»2200k* 1 10 120 0.42 5.0 / i / 2*000 35000 35000

9 Condenser horizontal CHEPOS-FEROX Decin 
stainless steel, CSSR F»10m3
Da600mm,La4000nun .

___w«75okg_____________________________________]_____________________ 9

'

108 8500 12000 12000
10 Barometrical seal, CHEPOS-KSB Brno 1 

steel,100 It, CSSR
D«50Q9m,Ha870mm . !
w-253 kK 1 , 1080 1500 1500

11 Vessel jacketed, CHEPOS-FEROX Decin ; 
stainless steel, CSSRwith stirrer. 250 It j 
Da700mm,H«2050mm 0 2x 0 | n is 
w.490 te 2 1 2 j j0*15

i---------------• l 
1 ;
1 j0,15 6050 6460; 16920

12 Piston pump PAX 32 VEB-SALZWEDEL,ODR j 
with safety valve, i 
stainless steel, | i max.pressure 2mPa , . 0 a c \ I 
180 lt/h 1 1,2 i

j
Ii

12101 1700 1700
13 Plate frame TECHMASHIMPORT

press filter,autom., Moscow, USSR ,
frames 315x315mm,
thickness 25mm,filter surfaoe 5,6m-’
work pressure 1,1mPaframe volume 70 ItLa2480mm,W-750mm 1 0,2 H«590mm

I
i■ * i20000 ' 28000 j B80CC
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___________ L .__________ 2____________ T " 4 ~T~T “ T j r “ 9 1 175 r ti “ t s — 1— n —
14 Vessel oolleoting stainless steel 

250 It
D«600mm(Ha840mm 
w»350 kg______________

CHEPOS-FBROX Decin 
CSSR

i

i I!

2800 4000 4000
15 Spray-dryer URS-20 

20 lt/h,stalnles8 steelLa2500imm, Va2800mm, 
Ha2066mm
electrical heatins

WZ-Nove Mesto nad 
Vahom CSSR i1

i 37

.

740 28500 40000 40000
16 Glass vessel with 

outlet, 100 It Da560mm.Ha850mm
Kavalier,Saz®vaCSSR 1 107 150 150

17 Glass vessel with 
outlet,with stirrer,

Kavalier, Sazava
CSSR

100 It
Da560mm.Hal050mm i 0,125 0,5 178 250 250

18 Glass-pump with 
teflon niston

Kavalier. SazavaCSSR 1 0,3 ,0,15 107 15o 150
19 Piston-pump PAX 32 

with safety valve, 
stainless steel,
0-180 lt/h !

VEB-SALZWEDEL, GDR

2
71
1.2 24 1210 1700 1700

TOTAL 90,7 1265 (*82 6,6 15 124 300070

Pipings and fittings mounting inoludsd 66000
Regulation and measuring,mounting lnol. 15000
Eleotrloal installation for motors 16000
Auxiliary steel constructions 5000

A-01 TOTAL 402070
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A—©¿-PRODUCTION 0? PSFSIN-Technology

The Mongolian Production Plan expects the production of ICO kg 
of Fepsin for medical use and 1000 kg of Pepsine for food in­
dust ry/f or clotting nilk in cheese production/.Such equipment, 
which can he utilized for both technologies,which do not greatly 
differ has been chosen fi> r the production unit.According to the 
given technologies the production processes differ only in the 
purification step,where fer the production of Pepsin for medical 
use precipitation with ethylalcohol is used,while Pepsin for food 
industry is from the solution with salt salted out.
For the planned production of 100 kg of pharmaceutical Pepsin 
will be 5»5 tons of pig stomach mucose processed in an year.

100 kg of this ram naterial will be processed daily.
This raw material is minced on a mincing machine /2/ and placed 
into one of the three vessels /3/»where it is with 100 It of 
water and 3 »6 It of hydrochloric acid mixed togeather.The auto- 
lyse of the tissues now takes place for 48 hours at the tempera­
ture of 40°C,with slow stirring over day period only.After that 
the obtained solution is sieved and transported into a vessel/6/, 
where the impurities are with ethylalcohol precipitated.The pre­
cipitate Is filtered off on the press-filter /9/ and the solutj on 
goes into the second vessel/6/,where the final product is by increa­
sing the ethanol concentration up to 83% precipitated.lt is them 
filtered and separated on the press-filter /9/*put on stainless- 
steel trays and dried in the vacuum tiydryer /7/ at the tempe­
rature of 60°C.The dry product is finally ground on a vibrating 
mill /8/,8ieved and stored in glass or plastic containers.

For the production of Pepsin for food industry 100 kg of 
cattle stomach mucose is used daily,and the autolyse with hydro- 
chlorid acid is done without addition of water.After 48 hours of 
autolyse the obtained solution i s  filtered through the-vacuum 
filter /4/ and finally dried in a vacuum-dryer /7/.The dry product 
is ground on a mill /8/ and after sieving is stored in containers 
with plastic bags inside.For the expected production of Fepsin 
for food industry about ¿0 tons of raw material should be processed.



A - 08 PRODUCTION OF PEPSIN - Specification sheet
I '1 H TNo Eauinment 'Manufacturer oes — M r steam___Water_ Price/Dieoe ! Total orice 'inst da,Y t/h i t/d m*/hn-Y.ai 9 Hbl i “HSI----  i---------- 1------ 5 5 4 5 ^  ! 7 8 9 ! .10__ TT | 1 ? Tl5

1 Balance up to 1000kg * CHEPOS - CSSR 1 i 570 800 i 800______ !______,______
2 Mincing machine Strojame pot ravin. Rll 100A priemyslu Brat is la vi L-740mm,W-330mm, CSSR Ha400mm.w«60k«

si
1 0,75 0,75 ;

i
320 I 450 45o '

3 Vessel jacketed,ena- CHEPOS-Choteborskrf melled,250 It,with strojirny CSSR anchor-st irre «s680kg D*600mm.H«2200mm

! i'3x i
3 , 1,2 \ 86 '0,03 <*06

i |
8000 | 11300 33900

4 Vacuum filter,stain- Produoed by Mongol! less,steel,Da600mm.H»800mm
iin side,

2 |
-------------- 1--------- 1------ '------------aocording to the transferred dirawinge

1 : |
5 (lass-vessel with Kavalier Sazava outlet and stirrer CSSR and auxiliary constr.

10Qlt. Da800mm. Ha850nun
2x

2 0,12
| '0,5j , : 36o 500 1000

6  Vessel enamel led, with Chepos-Choteborslce stirrer,1600 It, strojirny CSSR D«1200,H«3225mm 
W a 1600kg

cm 
K -
CM 

CM 

CM

--- 1

4,4
. ! |! 1' ' | , :

1 ; | 10000 14000 28800
7 Vacuum tray-dryer, VEB-Vakuumtechnik with steam-stream va- Sangerhausen, GDR cuum device, 5n>2 L=2500mm,Wa1 5oomm Ha2000mm.wacca 1000k« 1

i*.I
1I

!

0,1

r | j 
I, !

2,41 20000 28000 28000
8 Vibrating mill V&M 3 Labors, CSSR 1 1,5 ¡4.5 1330 1850 1850



A - 02
2

• ~ v --------- -------r - .....
9 Press-filter SA.cata- Lamport, Hungary log number S 21, without jaoket,100 It D»800mm«H»1200mm__________________

TOTAL

I ”  5--- 5----7“ “75 rT ~
•

10,5 96,15 0,13 2,46

I 2 Z

8500

11

12000

Pipings and fitrings, mounting Included 
Regulation and measuring, mounting inol. 
Jfileotrioal installations for motors 
Auxiliary steel oonstructions

A-02

p z = p x =
I

1 2 0 0 0

106000
1 9 0 0 0  
3000 
7200 

, -„lisp
TOTAL 136800
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A-03 PRODUCTION OP PAXYFSI^TKfPSIN.CHYMCTHIPSIH-Technoloay

The Mongolian Production plan for the three enzymatic products 
expects production of 8?,5 kg of Pancypsin,12 kg of Trypsin 
and 20 kg of Chymotrypsin per year.For this production 38 tons 
sheep and goat pancreas and 20 tons of beef pancreas in one year 
«ill. be processed.
Production of the enzymes shall be on one equipment performed, 
because the first production steps,extraction,purification 
and salting of crude proenzymes are similar for all mentioned 
products.
In one day 200 kg of ram material shall be elaborated.The material 
is into two ressels devided.each containing 100 kg of ram material. 
100 kg of pancreas is on the mincing machine/1/mineed and into 
one of the vessels/2/ transferred .where the extraction with cold 
water for 3 hours at the temperature 10—15°C proceeds .Then the 
mixture is through stafciess steel seaves sieved and the extract 
is in one of the vessels/a A,B/ collected.The obtained tissues 
from the sie^5/are once again in the same extraction vessel/2/ 
extracted/one hour/and after second serving the extracts are 
in vessel/A A,B/geathered.The impurities are from the extract 
by addition of calculated amount of ammoniwsulfat salted out 
and the precipitate of impurities is then on the separator /5/ 
separated.The clarified extract coming from the separator 
is again on vacuumfliters /6 A,B/filtered and the clear filtra­
te in one of the vessels/6 A,B/ collected.After collecting off 
all the solution,the crude product of proenzymes is from the 
collected solution by further addition of calculated amount of 
ammonium sulfat seated out.After over night sedimentation and 
decantation is the product by filtration on stainless steel 
vacuum filters /6C,D/collected.The obtained product of crude 
proenzymes is then transf ered lor laboratory Credent .»where 
the purification and finalisation take place.The laboratory 
is with refrigerators /7/ and all necessary glass equipment 
equipped.For the purification of enzymes distillated water is 
used.This is on apparatus /10/ produced.The final enzym products



are obtained on freeae-drying machine Lyovac-Leybold /9/ by drying. 
The location of that machine has not been decidedyet,there­
fore it has not been involved into mechanical-tech nological 
scheme drawings.



A - 03 PRODUCTION OF PANCYPSIN,TRYPSIN AND CHYMOTRYPSIN - Specification sheet

No Eauinment Manufacturer Tie kW i steam I Fater . • Prioe/tieoe Total Priceces inst day; t/h t/d Im̂ h f T Rbi s Rbl1 i S t 4 ' 6 7 ’8 1 § To-----TT 1— T5---- n--
1 Mincing machineKM-1000,stainless at. Lal095mm, W»758mm H «=1072mm. w«350kit

Strojarne potravin.i »priemyslu,Brat islava CSSR [ 1 
________________ i___

1

7,5 I 2,0

' i----------------- -------—  —  —1 i1»
1 2500 ' 3500 3500

2 Veaael jacketed with stirrer,stainless at. 630 ItD >800mm, Ha2825iun w«830k*

CHEPOS-FEROX Deoin ,CSSR : ; 1 
2x

8 8,5 30 i i 0,24 24 9480 1328o 2656o
3 Stainless steelsieves > Produced by Mongol;.an i ;lide
4 Vessel pressure-leas i CHEPOS-PEROX Deoin stainless steel,with | CSSR stirrer,400 ItDs700mm(Hs2100mm a 45okg ; *

4x
1,5 6,0 5780 8100 32400

5 Separator Alfa-Laval K 212, stainless stee D «900mm, H«1200nun 
w»a501ck

Alfa-Laval,SwedenL
1 22 132 178000 178000

6 Vaouum filter,stain­less ateel Da800mm.H»800mra Produoed by Mongol!
—  
musida according to transferred drawings

7 Refrigerator Calez 600 It Labora, CSSR 2x 12 0,5 8,0 , 1070 1500 3000
8 Glass vessel with outlet,with stirrer and auxillaxy oonstr. 100 It

Kavalier SazavaCSSR
i

!
3x3 <\12 0,5

1i
1 , 360 500 1500

« • t t



À  - 03
2

--------- 1---------------- 5 3 T T 6 ~ 7 ~ 9 1*0— " m — T2 n —
9 Lyovao 0T-20 with tyo- LEYBOLD - Prooeaa-oontrol unit, .L»600mm,W«450mm, 1 W#st w-9OOkg+hydreulio drive inol4 La1 660mm,W-1050mm,H-1980mm.w-2480k* 1 16,5 80 0,6 5 133000 133000
10 Glass-apparatus for KAVALIER-Sasava production of destil. CSSR water,with fuse-case i f«500mm-H-1500mm | 1 20 60 0,5 1,5 2850 4000 ______ 4000!--- '

TOTAL 7836 318,5 1,34 30,5 311000 70960
Pipings and fittings,mounting included 12600 1NJRegulation and measuring,mounting inol. 200 ^
Eleotrioal installations for motors 12000
Auxiliary steel oonstruotions 3000

A - 03 TOTAL 311000 98760
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A-Cft- PRODUCTION OF CHOLESTEROL -Technology

According to the technology given by Mongolian side,15 kg of dry 
spinal cord will be processed daily and for the planned year 
production of 700 kg of cholesterol about 18 tons of fresh 
beef spinal cord from slaughterhouses is needed.

The raw material,the spinal cord,is first minced on a 
mincing machine/l/,put onto stainless-steel trays and dried 
in vacuum tray-dryer /2/,at max. temperature 80°C.The dry pro­
duct is then stored in paper bags for the following processing. 
For the production of cholesterol itself,15 kg of dry raw mate­
rial will be processed daily.The material is into extraction 
vessel /3/ transferred and by means of &5 It of aceton extrac­
ted.The aceton is taken from the reservoir /8/.The extraction 
takes place for 5 hours under slow stirring;after that time 
the mixture is on the press-filter filtered and the extract 
is in the vessel /5/ collected.After collecting that extract 
from 6 batches/representing 90 kg of dry raw material̂ the extract 
is pumped through a pump /6/on the film-evaporator /7/,where 
it is thickened to about 1/10 of the original'volume.The thicke­
ned product, goes into the vacuum-blade-diyer /9/»where it is 
dried.The vapours of aceton from the film-evaporator are con­
densed in a cooler /7/ and aceton obtained returns to the 
reservoir /8/.
The dried product from the drier /9/in amount of about 20 kg 
is into a vessel /10/ transferred,wi? re the extraction by 
means of 75 kg of ethanol proceeds.Simultaneously is 6 kg 
of sulphuric acid added.The «traction proceeds for 5 hours 
at the temperature of 80°C»The hot extract is then filtered 
through a heated pressfliter /12/ and is in the vessel /13/ 
collected.Here the crystallization of the produet takes place 
during constant cooling with water in the vessel jacket.
The obtained product i3 filtered off on a pressfilter /IV 
and is once again recrystalized on the same equipment.At 
the end the final product is dried on the vacuum tray dryer 
/pos.7,scheme A-02/.
The ethanol,used during the production is at the plant A-ll
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regenerated;aceton used in the production is just circulated 
from the evaporator /7/ into the reservoir /8/ from which it 
is taken once again into the production.



A - 04 PRODUCTION OP CHOLESTEROL - Specification sheet

No Equipment Manufacturer ITle I kW ! steam Water., Prloe/piece tfotal
■ oes ----- 2 “ E E I----- !------ 2---------RSI-----

1 5 r~~T~ 5_ 6..I..7 i a I 9 I 10 11 12 ! 131
1 Minoing machine RM 100AL»740mm,W»330mm, Ha400mm.w«60kff

Strojame potravin.1 priemyslu BratislavaCSSR ! ,
i 1 0,75

I

'• *  : I
.

320 45o ! 450
2 Vacuum tray-dryer, sVEB-Vakuumteohnik with steam-stream v a - angerhausen, GDR cuum de vice,3m2 La2500mm,Wa1500mm,Ha2000mm.waoca1000kg 1 _ _

i j ;
Í

: i
; <\1 ¡2,4 j

i
iI

20000 28000 ! 28000
3 Vessel jacketed 100 It CHEPOS-FEROX Becin stainless steel,with : 0SSR stirrerDa500mm,Ha1795mmt wa320k* 1 0,75

: f!•

4,5 0,1

,•
1

0,6\ 4114 5760 5760
4 Press-filter SA.oata-'LAHPART, Hungary logue number S 21,without jacket,100 It. « Da800mm. Ha1200mm sol»,

Ij
i
I • 11 i ____

i i

; 8500 12000 12000 ____ i____
5 Vessel oolleoting, jCHEPOS-FEROX Deoin 400 It,stainless steê CSSR Da800mm,Hal330mm, w-400kg 1

---- 1 ! ' I i 
: i * i

■ I i Ii , 5140 7200 7200■ _______ i________________________________
6 Piston-pump PAX 32 VEB-SALZWEDEL, GDR stainless-steel 0-180 lt/h 1 1.2 7,2 Í 1210 1700 17oo
7 Film-evaporator, FO - 03,60 lt/h, without oil-pump, 1640mm,W-1140mm, H-3000mm.w-400kff

PIS-SPOFA,Prague CSSR
1

I

0,5 2.5 0>07 <*33 1.6 8
I

7850
I

11000 I 11000
8 Vessel oolleoting,

Lal296mm?Di800mm 
_ »-4501«______________

CHEPOS-KSB Brno CSSR 1
i I____

¡ IIi1920 27oo ■ 2700



A - 04
2

1 ---  5 ....... ; T " 7  5— T  7 -fl- g-: 10 " K ,,»',T7 — TT
9 Vacuum blade-dryer. 0,5m3,with condenser, a.id vacuum-pump 1200mm,W»800mm,Ha1200mm

VEB-Vakuvunt e ohnik Sangerhausen, GDR
1 1,3

I7,0 ;0P5 0,25 0,2

ri

1 ; 8500 12000 12000
10 Vessel jacketed,ena- meli.ed.250 It,with stirrer anchor, D-600mm,H»2200mm, wa680k«r

CHEPOS-Choteborske strojirny,CSSR
1 1,2 6,0 0,1 0,16 8000

■

11300 11300
TT Beflux oondenaer for CHEPOS-PEROX Deoin Item 1Q,P«5m2 CSSR D>324mm,La1100mm wa260kg. stainless steel 1 ! 1,5 7.5 ( 1300 1820 1820
12 Press-filter,jacketed'LAMPART, Hungary SA, S-21.enamelled

i
! .

100 ItDa1000mm.H«1200mm 1 0,03 0 f i6 10000 14000 14000
13 Vessel jacketed,ena­melled,with stirrer 250 It,Da600mm,Ha2200mm, w»680kg

Chepos-ChoteborskestrojirnyCSSR
1 1.2

i8 0,5 2,5 8000 11300 11300
14 Press-f ilter.enane 1 le< Da800mm.Ha1000mm l,LAMPART, Hungary 1

i j
i 5700 8000 8000

15 Piston-pump PAX 32 see item 6 VEB-SALZWEDEL, ODR 1 1,2 1.2
' I 1210 1700 1700

TOTAL 0,1 37,9 0,35 3,22 3,9 19,6 12893o
Pipings and fittings,mounting inoluded 28360
Regulation and measuring.mountlug lncl. 2500
Eleotrloal Installations for motors 8000
Auxiliary steel constructions  2000

A-04 TOTAL 169790

I
N)00
I
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A-05 PRODUCTION CP P a NCRS a TIN -Technology

The Mongolian Production Flan expects the production of 3 tons of 
pane re =1 tin in one year,and for this amount 30 tons of pancreas 
front goats and sheep «ill be elaborated.The production of pan­
creatin will be realized according to the technology prepared 
in 3CaEM.
100 kg of pancreas are minced on the mincing machine /l/ and 
transferred into the extraction vessel /¿/,where it is by means 
of 200 It of'water extracted,with addition of 2,5 kg natrium 
bicarbonate.The extraction takes place for 3 hours at the tem­
perature 20°C.Then the mixture is put through a stainless steel 
sieve /3/ and the extract is collected in a vessel /A-/»where 
pancreatin is by adding a calculated amount of acetone/about 
500 It/ precipitated.After 10 minutes of stkring the preci­
pitate is collected on the pressfliter /5/.The obtained wet 
product from the filter is transfered into the vessel /6/»where 
it is mixed with about 30 It of fresh acetone and then the mix­
ture is once again filtered through the press-filter /3/.The 
final product is then put onto stainless steel trays and dried 
in the tray dryer /pos. 7«scheme A-02/.About 10 kg of pancreatin 
are obtained from^he said amount of raw material.



A - 05 PRODUCTION OP PANCREATIN - Specif!oation aheet

' Pie kW Steam Water, Êrioe for niece Total DriceNo i'-auiDment Manufacturer ces Inst day t/h t/d nn/h nr/d S Rbl ” £ Rbl1 2 3 4 5 b l é  4 w  TT ; Î2 r n
1 Mincing raaohine Strojarne potravin. RM 100A p£lemyslu Bratislave 

La740mm, Wa330nun, CSSR 
Ha400mra.Wa60kg 1 0,75 1,5

t 1 
1
1__________________ 3 2 0 1 4 5 0 450

2 Vessel stainless steel CHEPOS-PEROX Deoin 
400 It with stirrer, CSSR 
DaSOOmm,Ha2090mm, 
w-49Qkx

I ---------- - 1------- -------- --------1
: I

1 2,5 7,5 ! ! 5600 7800 7800
3 Sieve stainless steel Produoed by Mongol Ian side j
4 Vessel stainless steel CHEPOS-PEROX Decin 

with stirrer, jacto ted, CSSR 
1000 It
Da1OOOmm,Ha2400mm, 
wa1220kg 1 3,2 3,2 14800 20740 20740
Pro3 3- filte r  SA, S21, LAMPART, Hungary 
without jaoket,100 It 
DaSOOnun, Ha1200mm,
w»450kg_________________ ,_____________________ 8 5 0 0  12000 12000

Veaael stainle 33-steel, CHEPOS- 
with high-speed stirr, CSSR 
100 It,Da500mu,Ha1740mm, i
w«250kg______________ ;________

Deo in

1 1,1 1,1 3200 4500 4500
TOTAL 7,55 13,3 45490

Pipings and fittings,mounting inoluded 6900 
Regulation and measuring«mounting inol. 1200 
Eleotrioal Installations for motors 3200 
Auxiliary steel constructions 500

A-OS TOTAL 57290



A -  0 5 -P R O D U C T IO N  O F  P W C R C A T / N  -M SC H A W C A L -TCCHNQL O Q fC A  L  S C F E N E



33 -

The blood hydrolysate is expected to be used in Mongolia as an 
additative to child’s nourishment {r oducts.According to the 
production Plan 1860 kg of the product should be produced 
per yedbaccording to the transferred Mongolian technology»

9 0 tons of beef blood should be processed to obtain the abore 
mentioned amouiXof the final product.
The production should be perforaend in a two shift working 
process with processing of 175 kg of blood in one shift»which 
means»that 550 kg of blood »ill be elaborated daily.175 kg of 
blood is transfered into jacketed vessel /l/,where it is mixed to 
175 Its of water and 5»5 its of sulphuric acid.The mixture is 
then hydrolyzed at the temperature of 120°C and a pressure 
corresponding to that temperature.The process lasts 5 hours» 
then the mixture is cooled and neutralized hy means of lime 
milk from the reservoir /2/.The slurry is then filtered on a 
vacuum stainless steel filter /3a/ and the filtrate is cooled 
in the collecting vessel A/.There some amount of oxalic acid 
is added and the solution is once again filtered on Idle va­
cuum filter /3b/ and collected in the collecting vessel /5/.
From there the filtered solution is sucked into the vacuum 
film-evaporator /6/,where it is thickned to about 1/20 of its 
original volume.The obtained product»in amount about 3 0 Its 
in one day»is stored in plastic cans in a cooling box;after 
collecting of a sufficient amount for further processing 
it is dried on the spray-dryer /pos. 15.»scheme A-01/.
The obtained product i3 collected in plastic bags.

A-06 PRODUCTION OF BLOOD HYDROLYSATE -Technology



A - 06 PRODUCTION OF BLOOD HYDROLYSATE - Speoifioation sheet

-------------------------------------t w r r - g i — Steam .Water . ¥rioe/pieoe Total orice
No Eauinment Manufacturer 'oes Inst dav ■ w t/d K i  1 ~ ftbi___----  ---------------T“"% 5 6 _ 7___ a ! 9____10______ 11______ 12_____ 13____
1 Vessel jaoketed,enamel- CHEPOS-Chottbofrske 

led,with st irrer, 630 It, strojirny CSSR 
D»l000mm,H»2650mm, . . e 
w»125okft 1 1,5 9 0,1 0,3 0,6 1,2 12800 18000 18000

let and atirrer 100 It C8SR 
D «560mm. H»1050rom 1 P,125| 0,35

Hr
107 150 150

r
3 Vacuum filters,atain- Produoed by Mongolian aide fooordlng to the transferred drawings

A,B leas steel 9
D»600mm,H■800mm_____ _______ _ _____ ______

4 Vessel,630 It,stain- CHEPOS-FEROX Dft6in 
less steel with stlrr. CSSR
I) »800mm, Il»2 780mm w»560kg

5 Vessel stainless steel CHEPOS-FEROX D46in 
630 It,without stirrer CSSR
D»800mm,H» 1830mm,
w»430kg____________________________________

6 Vacuum film-evaporator PIS-SPOFA,Prague 
with oondenser, 120 ItAi CSSR
F0-07.3L»1800mm,W»1650mm,
H »3833mm, w— 350kg__________________________

7 Piston pump PAX 6 4, VEB-SALZWEDEL,GDR 
stainless-steel
0-179s lt/h________________________________

TOTAL

1 1,5 1,5 7200 10000

1 5500 7700

1 3,5 28 <\13 1 4 32 10700 15000

1 I 1,7 [1,7 , 1210 1700
8,3140,55|0,23 1 *3 | 4,6133,2|
Pipings and fittings,mounting inoluded 
Regulation and maasuring,mounting inol. 
Eleotrioal installations for motors 
Auxiliary steel oonstruotions

10000

7700

1 5 0 0 0

1700

r  52550 • 
11560 ! 

; 5800 I
I 4800 ,
I 900 I

75^10A - 06 TOTAL
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A—11 REGENERATION OF ETHANOL AND aCETONS-Techaology

The capacities of the equipment for regeneration unit have been 
chosen so that the regeneration can be completed during one , 
at most duriqgtwo working shifts.Spare capacity of the equipment 
is therefore available in case of any change of the production 
programme.
The solvent regeneration units are technologically connected 
with A-15-undergroundinflwamble solvent store,where the solvents 
are collected and stored and from where solvents for regeneration 
are transported through pumps /pos.2b,3b/scheme A-15,into vessels 
/3/ for ethanol and /n/ for acetone.The pumps are switched on 
and o ff automatically from the minimum-maximum level control 
unit,placed in the vessels.From the vessel /3,a/ are the solvents 
determined for regeneration pumped on the rectification columns 
/I or ¿/«where regeneration of ethanol or acetone continually 
proceeds.The condensed purified solvents are collected in glass- 
vessels, which are part of the equipment,and from there they are 
distributed to the solvent store /A-15/into reservoirs for pure 
solvents.
Capacities of the rectification units are 80-170 lt/h of the sol­
vent mixtures fed into the columns*



A - 11 SOLVENT REGENERATION PLANT - Specification sheet

No Equipment Manufacturer
Pie kW I Steam l Water. I Prioe/ijlecë i Total ©rice l
oes S TlET r  1 RM.

1 Glass reotifioation 
oolumn for ethanol 
regeneration, 150 ItA 
with interreservoirs, 
ooolers,condensers 
and glass-pump with 
teflon piston.Filling 
Rashig rings 18x20mm 
La5000mm,Wa2500mm, 
H»12500mm,reservoirs 
including.*

KAVALIER,Sasava,
CSSR

1 o,3

T

2,4 0,34 2,7 10 80 1285o 18000 1 ; 18000
2 Glass reotifioation 

oolumn for acetone 
regeneration, 150 lt^i 
dtto as item 1*

KAVALIER,Sá.ava,
CSSR

» 1 0,3 2,4 0,34 2,7 10 80 12850

i

18000 18000i
3 Vessel oolleoting»en­

amelled, ( 5 0  It , for 
ethanol regeneration 
D«600mm,Lai170mm, 
w«380kg

CHEPOS,Choteborske 
strojirny, CSSR

1 3570 5000 pOOO
4 Vessel oolleoting, 

steel, 250 It , for 
aoetone regeneration 
Da600mm,L«1170mm, 
w.280k* ]

CHEPOS, KSB Brno, 
CSSR

1 1200

i1

1680 !1 1680
TOTAL 0,6 4,8 0,68 5,4 20 1 60 42680

♦NOTE!regulation of feed and steam inoome 
must be ordered within the framework of 
M + R, for both oolumna.

Pipings and fittings,mounting lnoluded g70 
Regulation and measuring, mounting inol. 4000 
Eleotrioal installation for motors 1200

A-11 TOTAL 48550
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A-12 PRODUCTION OF DEMI-WATER -Technology

Tap water is cooing through reduction valve into the upper 
part of the column /1A/,filled with cation-exchmger in H cycle 
and flows downwards through the column.After leaving the column 
the water comes into the upper part of the secoad column/13/ , 
filled  with anion-exchanger in OH” cycle and also flows downwards 
through the column.At the outlet from the anion-exchnger, 
conductivity of demi-water coming.from the columns is measured 
continuously.Demi-water is collected in the reservoir /2/tfrom 
which i t  is led to individual places in production units.
The level of demi-water in the reservoir is measured auto­
matically and displayed on the attached connected digit.
When the maximum or minimum level of demi-water in the reser­
voir is reached the flow of tap water into the demi-station 
is either stopped or started .
When the prescribed conductivity of demi-water at the outlet 
from the columns is overpassed.which means.that the ion-exchangers 
are exhausted,the water from the outlet is automatically led 
to the sewage,the work of the demistation is stopped and 
exhaustion of ion-exchangers is signalized from the control- 
pannel.The regeneration of both ion-exchangers must take place.
The process of regeneration is controlled with press-buttons 
from the control-pannel.The column with cation-exchanger is 
regenerated by means of previously prepared 10% hydrochlorid 
acid solution from the reservoir /1C/,connected with the column, 
the column with anion-exchanger is regenerated by means of 10% 
sodium hydroxyde solution from the reservoire /ID/.After the 
regeneration the columns are washed with water in upward flow 
and after reaching the prescribed conductivity of wasching 
water the demi-water production can take place.
NotesWhen ordering the demi-station i t  is necessary to enclose 
an analytical test of the water which w ill be used for the 
production of demi-water.



A - 12 PRODUCTION OP DEMI-WATER - Specification sheet
----------------------------- -------------------------
No Eauioment ! Manufacturer

oie
oes

---- EW----- "SÎÜam Jifater Trice/piece Total orice
inst day t/h t/d m-yhlm̂ d « : £ Rbl

1 Déminéralisâtion-sta-t Kamalier.Sazava 
tion«type D 400 PP, i CSSR 
for interrupted run, , 
automatically running 
capacity 400 lt/h.
L«1400mm,W«16C0mm,
H«2600mm.w»660kg 1 0,15 0,3 11400 16000 16000

2 Vessel stainless- CHEPOS-FEROX,DèÔÎn 
steel,horizontal, . CSSR 
DsSOOmm,L«1330mm,
w-400kg_____________ ;___________________ 1

t
I

: 4570 ___ I_______ 6400

1

1 6400 1
TOTAL 0,15 0,3 22400

Pipings and fittings, mounting inoluded 
Measuring and regulation, mounting inol.

4400
300

A-12 TOTAL 27100
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A-13 ENGINE ROOK FOR STE AH .CONDENSATE AND SATER SUPPLY

1/Condensate from the production and from social services of the 
building is collected in the reservoir /l/.where also the water 
for production needs is preheated.Ry means of a pump /A/the 
condensate is pumped out for steam production .The pump /A/ is 
switched on or o ff automatically by the max.or min. level contol- 
unit placed in the reservoir /l/.
2/Steam 0,8 HP a, from the outside main connection is led to the 
steam distribution unit.where i t  is reduced to 0,4 MPa for pro­
duction needs.Other piping fbqm the steam distribution unit is 
used for steam which is used for another purposes of the buil­
ding.
3/*ater,from the main outside connection,with the approx, tem­
perature os 5 to 15°C,comes to the distribution unit,from which 
it  is led through the coil in the reservoir /l/ into the re­
servoir /2/.There the water is heated with steam to temperature 
55°C and is led to the production units,to laboratories and 
for social services.The supply of water to reservoir /2/ is 
carried out automatically according to the level in the reservoir. 
A pump is installed in case of interrupted circulation of water 
in hot water system/3/.Cold water is distributed to the pro­
duction,laboratories and social services by means of indipen- 
dent pipe distribution.
The total consumption of water is measured on the mains outside. 
/Connection to the building/.



A - 13 ENGINE ROOM FOR STEAM, CONDENSATE AND WATER SUPPLY - Speoifioation ahaet
H---------------------T F I T 1--- EW--- l Steam 1 Water | Price/nleoe T«tal nrioe

No Eauinment Manufacturer ces insti day • t/h' t/d ¡m̂ h i m̂/d T r d I S kFI
1 Vessel-reservoir for 

condensate,steel, 
1600 It
D«1200mm,H«181Omm, 
w»640ktt

CHEPOS-KSB Brno, 
CSSR

1

: I

2740 3800 3800
2 Vessel-reservoir for 

hot water,steel,
2500 It
D»1200mm,H«2500mm, 
w-780ks

CHEPOS-KSB Brno, 
CSSR

1 0,2 0,6 3340

i

4680 4680
3 Pump for hot water 

c iroulat ion,Type: 
PICO for oentralhea- 
tinx. steel

KOVOSLUZBA, CSSR 
PRAHA

2
2x
0,3 7,2 115

i

160 320
4 Pump oentrlfugal, 

type META, 
capaoity 5m̂/h 
working height 30m of 
water oolumn, 
steel class 11.

SIGMA, Olomouo
CSSR

1 1,5 6 360 500 500

TOTAL _2j 1 13,2 0,2 0, 6_ 9300

Piping and fitting,mounting included 2300
Regulation and measuring,mountiincl. 2000
Eleotrical installation for motor.j  2400

A-13 TOTAL 16-,.»;





â-1- X2UT Rnl13â î10N FLhST

Liquid w.ste from production units and laboratories,desi^red 
fer neutralisation flows to the vessel /1/where i t  is conti­
nuously homogenized with a stirrer.Then it  flows to the neutra­
lization-vessel /2/»which is devided inte two sections by a par­
tition.In the firs t section,where the coming liquid is inten­
sively stirred,neutralization takes part either with sulphuric 
acid solution or with calcium hydroxyd solution,according to 
the pH of the waste liquid,which is measured automatically.
The neutralization proceeds . automatically and the neutrali­
zed liquid pH 6,5-7»5 overflows to the second section of the 
vessel /2/ from which i t  goes to the sewage.
For preparing neutralization solutions two glassvessels are 
designed.The vessel /3/ is used for preparing 20% calcium hyd- 
rcxyd/lime/, the vessel A/,with the cooliigcoil,far preparing 
20fc sulphuric acid.Neutralisation solutions are prepared manually, 
their content in glass-vessels is controlled by min.level control 
units and the necessity of preparing a new solution is signalized 
either optically or by sound.



A - 14 NEUTRALIZATION PLANT - Spaoifioation sheet

No Equipment Manufacturar
• in UÊÊ’UÊÊM I Prioa/oiaoa Total Drice I

mm XLI71 E7£l E5ÍA3 CSXJ 1 s Rbl
1 Vassal horisontal. CHEPOS,Choteboraké 

enamelled,with stir- strojirny, CSSR 
rar. 2500 It 
Da1b00mra,La2040mm, 
w«l600k* 1 2,7 54 7800 11000 11000

4<
1

2 Vasaal horizontal, 
with partition,for 
nautralizatIon,«Ith 
stirrar,stainless- 
ateel, 1000 lt 
Da1000mm,La181Omm, 
w 7501cä

CHEPOS,Farox,Deoin, 
CSSR

1 2 40 8500 12000 12000
3 Glass-vaasal, 100 lt , 

«ith outlat and atir- 
rar
DaSOOmm.Ha850mm

KAVALIER,Sasava, 
CSSR

1 0,12 <*5 360 500 500
4 Glass-vaasal, 100 lt , 

«Ith oooling ooll, 
«Ith outlat and stIr­
rar
DaSOOnun. Ha85 Omm

KAVALIER,Sazava, 
CSSR

1 0,12 0,5 430 600 600
TOTAL 4,94 95 24100

Piping and fittings,mounting inoludad 
Measuring and ragulation,mounting inol. 
Eleotrioal Installations for motors

2300
6000
1200

A-14 TOTAL 33600
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A-15 STRCRS PCR ISPLAKABLS SCLVi NTS

The underground store serves for storage of fresh,concentrated 
solvents in vessels/la,2a/,for storage of solvents .determined f\>r 
regeneration in A-ll unit in vessels/lb,2b/and for storage of re­
generated solvents in vessels/lc,cc/.
For regeneration purposes the solvents to be regenerated are pum­
ped to A-ll unit into vessels / 3 ,4- .scheme A-ll/ through pumps 
/3b, 3c/.
These pumps are switched on and o ff automatically by maximum-minimum 
control units placed in vessels /3 ,4- ,scheme A-ll/.
Pumps /3a,3d/transport pure solvents into production units.



A - 15 STORE FOR INFLAMMABLE SOLVENTS - Sp*oifioation sheet

T IT kf MB 1 -, Water" Prioe foiece ""twvivt nr lee
No Eauinment Manufacturer oes f m : m m  i  n m  vwi\ rr¿ m  rvx i 1 ftfcl 1 Rbi
1a Vessel,steel c l .11, 

for fresh acetone,
10000 It.
D>2OOOmm,L«3920mm, 
w-2750kg

CHEPOS, KSB Brno 
CSSR

1

—

11780 16500 16500
1b dtto, for aoeton for 

regeneration
tl

1 11780 16500 16500
1c dtto, for regenerated 

acetone
M

1 11780 16500 16500

2a Vessel,steel ol.11, 
10000 It,for fresh 
ethanol
D«2000mm,L«3920mm, 
w.2750kg

CHEPOS,KSB Brno 
CSSR

1 11780 16500 16500
to dtto, for regenerated 

ethanol
ti 1 11780 16500 16500

2b Vessel,enamelled,
10000 it ,fo r  ethanol 
before regeneration 
D«2000mm,L«4260mm, 
w.4000ke

CHEPOS,Choteborske 
strojirny, CSSR

1

’ i i
28500 40000 40000

3 Centrifugal pump, 
a,b type META-HC 
o.d Qajm̂ /h. workH«3Qn w.o

SIOMA-Olomouo,
CSSR

ie 4
Ax
1.5 3 714 1000 4000 ¡

TOTAL 6 3 126500TOTAL 6 3 126500
Pipings and fittings«mounting inoluded 14700
Regulation and measuring,mounting inol. 11000
Eleotrioal installation for motors 3600

A - 15 TOTAL 155800
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A-16 CENTRAL PRESSURE AIR AND CENTRAL VAC CU M  UNIT

For compressed air production of 0,7-0-9 MPa are three piston 
compressors /la,b,c/ designed.One of these compressors will be 
used for production and laboratory needs,the second one/lc/ 
for measuring and regulation needs.The compressed air for 
M •*- £ must be on a silicagel automatic dryer/3/ dried.The dryer 
works fully automatically.The third compressor/lb/ is a spare 
one and serves for both previously mentioned needs in case 
of any disorder.The capacity of each compressor is 75 Nm^/hour.

For central vacuum 20 kPa are two centrifugal vacuum pumps 
/¿a,b/ designed,one of them being a spare one.The central vacuum 
will be used for production and laboratory needs.



A - 16 CENTRAL PRESSURE AIR AND CENTRAL VACUUM UNIT - Specification sheet

Tie r - m — i 3ïeäm TWäter ' Prioe/pieoe I Total price
No Eauipment Manufacturer oes inst day V h t /d m^/h nr/d . i Rbl & ^ R b l
1 Piston compressor, PRAGOINVEST,Praha type 3 JSK-75-S,with CSSR compressed air reser­

voir; max. pres sure Q9MBk 
capacity 75nr/h volume of reservoir 
500 It.La1650mm,Wa790mm,
Ha1990mm.w*500kK 3

3x
15 180 570 1200 3600

2 Centrifugal vacuum- 
pump, type: 65-SZ0-224-80 LC-00
Capacity: 120mVh,at 20kPa.
La405mm,Wa360mm, 
Ha62omm,without base, 
w-70k*

SIGMA-Zavadka
CSSR

2
2x
3,3 17 0,55 5 1470 2 0 7 0 4140

3 Silicagel dryer,auto­
matically working, for pressure 0,7MPa, 
type AS 630 
La2000mm,Wa500mm, 
Ha2000mm.w~150k«

CHEPOS,Mor.LudeJo- 
vioe, CSSR

1
•

3500 5000 5000
TOTAL 51,6 197 0,55 5 1 2 7 4 0

Pipings and fittings«mounting included 2300
Electrical installation for motors 4000

A - 16 TOTAL 1 9 2 4O
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A - 17 COOLING PLAWT - Specification sheet

No Equipment Manufacturer
l*iê  kw ; steam ’ -Water rrloe/pleoe To 
cea Inst day' -fc/h t/d m-vh nr/d ' 8 ttbl $

TET Steam I -Wat' PrioeVpleoe ' Total price
ÏÏÏÏT

1 Compressor-cooling 
station ^2-250,0003131 
of:

ÔKD-Chooeh
CSSR

1t 0 * ordering the equip
1aoraPUKH*Il^capacity" “ nt 11 muat b* •* 
290kW,for temper.-20°C, 
regulation possibility 
upto 75% of oapacity L-4710mm,W.1550mm 
H«3050mm
IB: Vesse 1-condenser 1C*Low-pressure collector 
1D:Ammoniao pumps 2 pices 
IE:BufferThe system inoludes all 
measuring and regulation units

i

pected,that the mar 
nufaoturer is sen­
ding equipment to­
gether with elabo­
rated projeot for 
instalment.

2x
100

2x
3

2400

72
53500 75000 75000

Cooling tower SV-24 for Armabeton,Praha
water flow 30-130m3/h, CSSR
with ventilator and two
centrifugal pumpsand collecting vessel
vol.960 It_______________________________

2x
11
2x
15

264
360

96 I

7570 10600 10600

TOTAL 258 3096 96 85600
The price includes mountin^ 

Electrical installation for motors 6400
A-17 TOTAL 92000

The A-17 Cooling plant serves for cooling of raw material store 
to the temperature -20°C and must be pituated near the store.



A  - 17 COOLING P L A N T  (/¡AW MATERIAL ST O R E  E Q U I P M E N T  RO O M )

+ QjBtn

COOLING TONER FOR WATER-now 30 - 130n?/h CAM BE
PiACCD OUTSIDE THE BUILDING % L*330Omm, W- 2 L 2 0 m m

H-LGOOmm, W  2360kf>

+ 9 *  G R O U N D  P L A N

ROOM tNECE SCARY FOR THE COOUHG 
MACHINERY EQUIPMENT, WITH REGARD 
TO THE SPECIFICATION SHEET A -17

+ Lf2*» C U T

HEIGHT NECESSARY FOR THE C O O U H G  
MACHINERY ERUtPMENT, WITH REGARD 
TO THE SPECIFICATION SHEET A-T7

±0.0m

SCALE ~  1 •• 100
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A-13 TRANSFORMER STATION AND Th» MAIN o«ITCHBOARD-ROCM

The electricity consumption balance for production and auxiliary 
units«according to the summary /Anex I/,taken from all specified 
units'>approx.&76 kWh.With regard to the coefficient of maximum 
simultaneity of contemporarily running equipments 0,8«this repre­
sents maximum consumption of 331 kWh/476xO,8/ fb r all the units.

The supposed consumption of electricity for the illumina­
tion of the building/repres nting space of about 40000 m^/ and for 
other purposes represents about 137 kWh.These values together give 
the maximum expected electricity consumption of 5 H  kWh.

Two air-cooled transformers /l/ 630 kW,35/Qfi- kV will 
supply the electricity,one of them beiig a spare one.
For high-tensicn side is needed a room of 6 x 7 m,for the low 
tension side 2 x 4 m.
The main switchboard room for low-tension station /2/,for electrici­
ty distribution for motors in production and auxiliary units 
will have 16 fields type UNIBLOK and the station needs a room 
ef 6 x 3 m.
Distribution of electricity to sockets and illumination of the 
rooms in the whole building is not discussed here,being a part 
of the building construction project.



A - 18 TRANSFORMER STATION AND MAIN SWITCHBOARD ROOM - Speoifioation ah«at
-----------------------i I M e  I klT--- Steam pieoe ' Total' brioe

No Eauinment Manufacturer 'oes instlday t/h t/d «¿/iW/d Rbl “ El
1 Transformer station: 
Transformer air-oooled 
35/0,4 k¥, 630kW. 
High-tension side 
Low-tension side

Elektromont, Bystfany,CSSR
i | 

2

t•

28500
5000

40000
7000

, 80000 
14000

2 Low-tension switoh- 
board room for approx. 
120 elmot.,14 fields UNIBLOK

Elektromont, 
Praha, CSSR

1 14300 20000 20000
3 TOTAL 114000

A-18 TOTAL 114000
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4-19 VSNTILhTION IN ffi-ROOMS AND AIR CONDITIONING FOR STSRIIE 
ROOMS

In Ex-rooms .where work with inflamable solvents is performed on 
the equipment with the character of open eqxiipment.it has been 
recommended to use a compulsory ventilation with 6 air-changes 
in a hour,without circulation.Intake of fresh air is performed 
through 6 preheting units TEA 122 /l/» which are banged on walls, 
and air exhoust is done through ventilation units NDA 92 /¿/, 
placed on the roof of the building and connected with air-venti­
lation tubings through tube-openings.The unit ZHA 1*2 heat up 
only the air coning throug them and do not compensate possible 
heat looses caused through building construction.which must be 
compensated by an independent heating device.
The capacities of individual units are stated in specification 
sheet and the number of units has been estimated for a space of 
2000 m^.In case that the production rooms have different dimen­
sions it will be necessary to adapt the number of installed 
units.
Beside this general ventilation of Ex-rooms it is necessary to 
ensure the exhaust of solvent vapours from individual equipment 
with character of open one equipment.This is realized by means of 
flexible hoses/pipes/,which are connected onto the main venti­
lator tubes, leading to ventilation units RNS 230 /3/ipl*ced on 
the roof.
For possible sterile rooms,not yet exactly defined,air conditio­
ner unit BKC-4. /a/,has been proposed,which is filtrating .nixing, 
a-nd heading the air .working in two stages.The unit produces 
a small overpressure in the rooms and it fulfills the require- 
b  nts lb r air-filtration:The number of dust-particles not larger 
than 0,5/wn-less than 3,3 mil/n^ and the nunber of nonpathogenic 
microorganisms-less than 200/m^.The unit works wit 80% recircula­
tion of sir,mixing it with 20% of fresh air from the outside.
The unit must be placed in a separate room,the sizes of which are 
stated on scheme A -19.
Ventilation of all other rooms of the building is part of the 
whole building construction project .



A - 19 VENTILATION IN EX-ROOMS AND AIR CONDITIONING FOR STERILE ROOM - Speoifioation ah*et

T Ï Ï 7
oes

T F Steam
No Equipment Manufacturer

Unit for air-intake, VZZ Rude 
heated with hot water Raddtin, 
110/90, 0.3MPa, 
without air-oirculati- 
on, type:
ZHA 122 PL 127209 oapaoi ty«2000m3/h,
At- -20 +20°C -40°C 
(to be hanged on wall]), 
he at.performanoe

Letnioe,
CSSR

W-JirTi Í E K
Wai r̂ Prioe/piece Total erice"

* IW

6x
0,8 115 285 400 2400

2 Unit for air exhaust 
from ex-room.type: 
NDA-92 PL 127320 ( 
(to be placed on roof); 
oapaoity-8000m3/h.

VZZ ftude Letnioe 
Radotln, CSSR

2x
2 2,2 52,8 430 600 1200

3 Looal exhaust of sol­
vents vapours from 
opened equipments! 
ventilator RNE 250 
No.PK 123158.40 
oapaoity-900m3/h 
(with flexible tube)

VZZ Rude Letnioe, 
Radotln, CSSR

3.
3 0,75

»

13 285 400 1200
4 Alr-oonditioner for VZZ Rqdé Letnioe, i

sterile room type: 
BKC 4 ,
oapaoity-4000mJ/h. 
The unit works with 
80& air-circulation, 
with two-steps air- 
filtration; 
dust partióles 0,!ym 
max.3,5mil/m',t 
non-pathogen.organ. 
ffiWi 2QQ/ffi ___________

Radot: CSSR

3
1,5 36 4280 6000 6000

TOTAL 15,95 216,8 1080 U
♦NOTE- see page 2



A - 19 2

TOTAL from first page 10800
Eleotrloal installation for motors 7000
Regulation and measuring,mounting inol. _______ 4000

A-19 TOTAL 21800

* NOTE: The equipment is heated with hot water 110/90, with consumption of 8m3Aour (for six units No.1) 
and 1m3/hour for unit No.4. In case tha hot water is not available, equipment oan be heated with 
low pressure steam with consumption of 300 kg/hour for six units No#1 and 30 kg/hour for unit Ho#4»

I
O'o
I
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A - 20 IN-PROCESS TRANSPORTATION - Speoifioation sheet
Pie k W Steam 7 "VätiV— rr lôé/plédtr Total orloe

No Eauinment Manufacturer oes inst‘ day t/h t/d mJ/h m'/d __1___ RdI 5 Rtl
1 High-lift truok, AGROZET-Brnm 

accumulator-powered, CSSR 
hand-drived, 
type: EV 210.1 
max.load 630 kg 
lifting height 3300am,
L«666mm,W«87Omm,
H-2200mm.w-700kg 2

1

2740 3940 I 7680
2 Aooumulator-loading Elektropristroj, 

apparatus, type: Rokytnloe,CSSR 
Kt 3424/60 you 1

1
1

1210
I

1700 1700
TOTAL 9380

A-20 TOTAL 9380



ELECTRICITY, STEAM AED WATER SUPPLY - Summary

Produotion unit Eleotrioity Steam Water Hot water 
110/90°C 
max.m-Vh(Auxiliary unit ) Nr.of motors inst.kW max.kW/h max.t/h max.m3/h

A-01 Production of Peptone 18 90,7 73 0,82 15,0
A-02 Production of Pepsin 9 10,5 8 0,13 2,0
A-03 Production of Pancypsin, 

Trypsin and Chymotrypsin 17 78,36 40
A-04 Production of Cholesterol 8 8,1 4 0,20 2,5O1< Production of Pancreatin 4 7,55 6
A-06 Production of Blood hydrolys. 6 6,3 4,5 0,13 4,0
A-07 Production of Dry bile 6 51.89 51,89 0,06 1,5
A-11 Solvent regeneration plant 2 0,6 0,6 0,68 16,0 1
A-12 Production of demi-water 1 0,15 0,15 4
A-13 Engine room for steam, 

oondensate and water supply 3 2,1 1,5 0,20
t

A-14 Neutralization plant 2 5,0 5,0
A-15 Store for inflammable solvents 4 6,4 2,2
A-16 Central pressure air and 

central vaouum unit 5 51,6 33,3 0,55
A-17 Cooling plant 8 258,0 229,0 4,00
A-18 Transformer station
A-19 Ventilation and air-oonditionlng 15 17,45 17,45 0,30 8■

TOTAL 108 596,70 476,59 2,52 45,55 8
NOTE: For vessels with view-through glasses has to be reckoned with ilumination (24V or 220V)
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IX

INVESTMENT COST - SUMMARY

Produotion unit 
(Auxiliary unit)

Equipment Piping and 
f it t ir «

Régulât ion-* 
measdrlrut

Eleotrioal
installation

Auxiliary
construction

* Rbl Rbl Rbl Rbl Rbl
A-01 Produotion of Peptone 300070 66000 15000 16000 5000
A-02 Produotion of Pepsin 106000 19000 3000 7200 1600
A-03 Produotion of Pancypsin,

Trypsin and ohymotzypsin 311000 70960 12600 200 12000 3000

A-04 Produotion of Cholesterol 128930 28360 2500 8000 2000
A-05 Produotion of Panoreatin 45490 6900 1200 3200 500

A-06 Prod.of Blood hydrolysate 52550 11560 5800 4800 900
A—11 Solvent regeneration plant 42680 670 4000 1200
A-12 Produotion of demi-water 22400 4400 300
A—13 Engine room for steam,

oondensate and water supply 9300 2300 2000 2400
A-14 Neutralisation plant 24100 2300 6000 1200
A-15 Store for inflammable solvents 126500 14700 11000 3600
A-16 Central pressure air and

oentral vaouum unit 12740 2500 4000
A-17 Cooling plant 856o o 6400
A-18 Transformer station 114000
A-19 Ventilation and airconditioning 10800 4000 7000
A-20 In-prooess transportation 9380 ... „ _. _!I ........

TOTAL 311000 1161500 171290 55000 77000 13000


