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I. INTRODUCTION 

'nle main purpose of the project was to as~ist in moderniziag 

and increasing the production 0£ the bakers' yP.ast required by 

bakeries in Hanoi and neighbouring provinces. 

nie main duties of the Bakers' Yeast Technologist (Chief ~echnical 

Adviser) were to make an assessment of the existin~ bakers' yeast 

facilities in respect to the building condition, existing equip~ent, 

elect~icity, water and sceam supply, as well as the technical personnel. 

Also, the expert was expected to prepare a flow sheet and layouts 

for the technological process and equiptDP.nt. 'nle field assignment 

tock place from the tlliddle of March until the end of Acid: 1-9es3 with 

an ~dditional two weeks :or the completion of documenta~ion an<l the 

inspection of second hand equipment which may be ~~nsidered for purchBs~ 

from the project funds. nie Job Description is attached aa Annex I. 

II. GENERAL OBSERVATIONS 

nie existing pll'lnt (with a productiori. of 15 tOC1.nes bakers' yeast/year) 

has not been operating for more than two months due to a :iecnanical 

breakdown of the separators. ntere do not exist any recl')rds about yeast 

production for 1983. 

'nle last reports available mention that the last yeast production 

was from 28 November to 10 December 1982, producing 647.2 kg yeast 

(with i5% water) from S.440 kg molasses. Thi! process apolied for the 

yeast production is more a handicraft than an industry. 

~s the production unit is not in operation, the assessmenc of 

the axisting equip~ent and its scitability for further uBe was extremely 

dif!icul!. For the same reason it was not possible to measure i:he 

conaumpt:lon and availability of stelll, water and elec1;ricity supply, 

but only to estimRte it. 

'nle recor,struction of the yeast plant is a.lready ogome years :tn 

discussior, and there is already a pro~ect elabor3teu by the ~e~hnical 

staff of the 'aanoi Food Supply and Tuong Mai, whose aim is to increa.s.~ 

prcduction up to 150 tonnes yeast/year with locally supplied equipment 
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It is foreseen to: 

transfer the yeast production into another already existing building; 

install a 1.5 tonnes/hour steam boiler; 

install a 18 m3 main fermenter, aa well as a new propagation and 

pre-fermentation unit; 

install an adequate molasses treatment; and 

adopt a new y-aast cream storage and y£ast packing sy-:;tem. 

The main ra.rt of the engineering work is already concluded. Some 

equip111ent has beer ordered (air compressor) and other equipment already 

delivered (steam boiler) and some toodifications in the ouilding have 

already been done. 

It is desired to increase tbe 150 tonne project to a 450 tonne project, 

of which 350 tonnes of fresh yeast would be dried into act:1.ve dry yeast. 

III. ASSESSMENT OF l'HE FACILITIES 

3.1. Assessment of the buildings 

'!'he building foreseen for the installation of the p:oduction 

equipment is an old storage hall which was constructed in 1969. It 
z measures 12 x 52 m with a total aurf ac2 area of 624 ~ . The height of 

the walls is 4 .8 m. The roof is constructed from •ood and is covered 

with tiles. The height of th~ gable is about 3.~ m. 'nle ceiling, suspended 

at a height of 4.8 m, is from board construction and is covered with plaster. 

'nlere is natural airing of the ~uildini, attained by slashes built into 

the bottom and ~op of both side walls. At ooe end of the building there 

are two rooms without ceilings, each 5.0 x 5.6 m (28.0 m2). At the o~her 
end there is a room 4.8 m nigh which measures 3.& x 10.5 m, and a platform 

2 construction of about 20 m , one pa::-t of which is 2. 7 m high and tt.e 

other 1.4 m high. 

The bu~lding i$ presently used for the production of rice paper. 

'nle rl'.'oms are used ':o store to(.> ls and for o :heI purposes. 'nlere is no 

cirainage system in the bu1lding, 'nie floor is level and covered with tiles 

and there a~e sooe small over.a which are used for the rice raper production. 
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About 25% of the plaster in the walls and ceiling has fallen out, 

and about 50% of t~e tiles on the floor are damaged or have been 

removed. Some of the windcws are broken. Little information is 

available, concerning the loading capacity of the building. The 

walls are constructed with bricks, reinforced with cement pillars, 

each 3. 6 m high. They were intended to support only the roof, therefore, 

it is not possible to use them as support for any additional construction. 

The floor is constructed on the natural ground subsoil and could support 

the appropriate foundation for :'ndustrial machinery and equipment. 

In its ground-plan and vertical sections the building is n~t ideal 

for bakers' yeast production, but it appears to have reconstruction 

potential for use as a production bu~lding of the project. In any 

case it is the only building available. 

Tilere is a section for the refrigeration equipment close to the 
2 production building which measures 12 x 6 m, with a surface arP.a of 72 m . 

nie air compressor3 will be placed in an existing building 5 meters away 

from the main building. The boiler is already placed in an existing building. 

A platform construction for the main fermenter already exists. 

Differen:es between tne final height of the fermentor and the resulting 

necessitie!s for operatiau will be compensated for by an adequate steel 

construction. The f ermentor will be coverad by a roof to protect the 

workers agai~st rain. 

3.2 Assess.nent of the existing equipment 

Equipment already exists for the production of 15 tonnes ~f fresh bakers' 

yeast per year. It consists of severnl tanks for the preparation and 

dilution of the molasses, a filter-press for the diluted molasse~, 

7 separators ~OL yeast ~eparation and w~~hing and 3 discontinuous 

centrifuges to bring the yeast to about 25% D.M.S. concentration. 

The separators and the molasses filter have a capacity for about 

500 tonnes of yeaot per year, the fermentor's capacity is only for the 

present produccion of 15 tonnes per year. 

Some equipment is lacking, such as an extruder and packing machine. 

The existing e•tuipment is in extremely bad condition, e.g. the molasses 

filter is I'.ot operating at present. The equipment used for pre-fermentation 

and ferm~ntation could be considered as taci<s but ~ot as fermentors. 
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Most of the pipes and pumps do not seem fit for reconstruction. Th~ 

air blowers appear to be in working condition, bu: some parts are 

missin6, such as belts and filters. Two of the blowers have been 

dismour.ted. All 7 separators have been dismantled for repairs. Three 

~f them are situated !n the production area and four are used as a source 

of spa~e parts. The most highly movable mechanical parts we~e already 

transferred to the other three separatora. Attempts have been made 

to get at least one separator to function using parts of all three 

which have been installed. This peculiar situation has arisen in the 

last few years, because of the lack of spare parts and tools for prop~r 

maintenance work. Altogether the condition 0£ the existing eqtdpment 

explains the fact that for mot"e than two months the factor} ha::1 not 

b~en producing yeast. 

A few of the presently used equipment items se~ fit for 

:econstruction, such as: 

four 700 litre yeast cream tanks; 

two or three pullips ; 

three or four small compressors; 

some fe!'tllentors as intermediate tanks; 

the molasses filter 

three separators. 

Apart from the equipment presently used for yeast production, other 

equipment exists wh~ch could be used for future yeast production, such. .:is: 

3 two 18 m acid-storage tanks of steel which should be u3ed as 

main fermentors; 

aome meters of stainless steel cooling coil, which is proposed to 

be put into the IIMlin fermentors; 

some meters of periorated tubes, which. should be used for aeration 

in the fermentors; 

some tanks and vessels of local construction; 

pumps already order&d or delivered for several purposes; 

some tubes and installation material. 

The reconstruction of the separators should be carried out in a 

proper, technically adequate way. All the defective pares should bd 

replaced with original s~are parts or ~y parts which are manufactured 

locally in accordance #ith the manufacturer's ~pecifica~ions. 

-----,., 
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A consistent ?roduction of yeast in the future requii:es a completely 

reconstructed yeast separator, and it is ~ecommended to obtain the 

manufa~turer's supervision and assistance in the reconstruction. (Manufacturer: 

VEB, Kuffhiuse=hutte, Artern, GDR). 

3.3 Assessment of the electricity, wate~ and steam supply 

Water and electric energy are supplied by the city of Hanoi. Tilere 

is no steam supply, only ho~ water production by two water boilers (farm

type). One steam boiler (1.5 t~nnes steam/hour) £:Xists but has not been 

fully installed yet. Several parts of the boiler are l&dssing such as; 

instrumentation, valves, damper, ventilator and others. 'llle boiler is 

14 years old and its sui::ability can only be deterudned once it has been 

fully inotalled. 

Tile water supply is guaranteed by the city, but experience showsthat there 

are several difficulties in the p~~lic water supply. 'nlerefore, it is 

recommended to drill tvo or three wells to ensure the water supply needed for 

future yeast production. 

n.ere a·re tvo diesel generators (one 63 y;)JA .and one 10 KVA) for 

emergency us.e during electric power cuts. Tileir adequacy rema:.;.ns to 

be determined once the production starts. 

Til.e drainage system is reported to be sufficient to absorb more 
3 than 500 m of efflue~t per day. It should be Jbserved during heavy 

rains. 

3 .4 Summa.ry and conclusion of the assessmiant of the facilities 

Til.e assessl!lent of t~e existing facilities reveals tha~ the situation, 

especially with regard to the equipment, is very serious and that a 

con~ide~able effort would be necessary to reach the aims of the project, 

without over-expenditure of local and UND~ funds. It was proposed that 

for the new project as much as possible of the following should be used: 

existing equipment from the 15 tonne plant; 

equipment collected f roru different places and that: wnid. io 

already ordered; 

existing constructions in the cuilding and the 150 tonne 

engineerin~ work. 
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It was concluded that in the first stage all efforts should be 

concentrated on implementing the 150 tonne yeast production and 

increasing production as much as possible in the second stagP., by 

techno!ogical means, including dry y~ast production. 

It vas agreed that the molasses treatment, t!l.e separation and 

yeast handling should be already adjusted for the 450 tonne produc~ion, 

altho-1gh the fermentation section consisting of only one i::mall main 

f ermentor wculd not have the capacity to psrtorm ~.his level of 

production. The capacity of the acti~e dry yeast ?roducti~n will 

basically depend on the performance of the main fermentor which, as 

already mentioned, is not an ideal r·"le. 

4. Technical personnP-1 

Qualified p~rsonnel exist for laboratory work, yeast production, 

production C)ntrol and mainterance. Most of the personnel are graduates 

in food engineering, mechanical engineerin~ and biology. The majority 

have accumulated experience in yeast production only on a small scale unit 

(15 tonnes/year) using rudimentary h~-.idicraft technology. 0thers 

are experienced in other branches of the !ood industry. There a::-e 

very few experienced in indus:rial yeast production because very few 

of the engineers bad the opportunity co visit and stay in yeast f actor1es 

and related industries in foreign countries, (the yeast factory in 

Hanoi is the only one in the country). Tiiere have been vi.sits ~o 

factories in the German Democratic Republic at'.d Czechoslo~rak Socialist 

Republic. 

The workers, (mainly women) , have wrk experience in the small

scale unit: mushroom; bread and noodle production. They are very 

diligent and it can be assumed that after a short in-plant training 

period they wuuld be able to handle an indust~ial yeast process. 

The workers in the maintenance w~rksho~ are well skilled workers, 

but due to the lack of relevant tools and machinery the maintenance 

work is not at its best. 

Because some of the production aud laboratory equip~ent was not 

properly purchased or installed, or not l!l<i~ntained due to the lac1 ~ of 

technical manuals or training, operatin~ difficulties exist. 
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5.1 Recommendation& for building reconstruction 

a) Construction of a sewage system within the building 

The sewage should be set up in acccrc!ance w:f.th the sewage plan. 

The canals are closed, and should slope down to the main sewage sy~tcm; 

they should be lined with an acid resist.<int material (pH 2.8) as for 

instance with tiles. 

b) Reconstruction of the floor 

Damaged or missing tiles should be replaced; if there's no 

possibility for repair, one part of the floor could be covered wlth 

tiles while th2 other part could be covered with cement. It should 

also slope towards the sewage system. 

c) Reconstruction of the walls and ceiling 

Damaged areas should be covered and painted with water resistant 

paint. 

d) Subdivision (aee also layout) 

The layout of the ~uilding should be as follows: 

Sector I: Molasses preparation and separation; 

Se-tor II: ?ropagation and pre-fermentation; 

Sector III: Main fermentation (outside the building); 

Sector IV: Yeast cream storage, filtering and packing; 

Sector V: Fresh yeast storage; 

Sector VI: Yeast drying; 

Sector VII: Active dry yeast storage. 

Some partsof the subdivision already exis~. such as sectors II, 

III and V. It has been suggested that themain fermenter be connected 

with the main building (sector I) with a platform whicb would also 

be connected with sector II. In the construction of thts platform, 

the roof of the main building woulG be extended to cover the 

working platform of the main fermE.ntor. 

Some sectors need special air conditions: 

Sector IV: Fresh air, +15°c 
0 Sector V: Slow air circlllation, +4 C 

0 
Se~tor VI: Fresh air, +2C C. 

--- 1 
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5.2 Recommendation on equipment and equipment specification 

The equipment recommended is calculated for production ~t 

450 tonnes yeast/year, for the molasses preparation and yeast 

separation, for a lower production for the fermentation and yeast 

cream storage. 

Ths equipment specifications follow the same position numbers 

as in the flow sheet. Equipment to be purchased locally is marked 

with an ''t"; equipment to be purchaged f.rom th'! project funds is 

market with a "U". Where the purchase is not a:.ready defined, 

"L/U" is marked. Other abbre~iations us~d are the following: 

Q: 

BV: 

Cr?a: 

A:l.u: 

!.'osition 

l 

2 

3 

4 

s 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

quantity 

volume 

stainless steel 

aluminium 

mWS: 

St: 

CDE: 

Cu: 

Quantity ~escription 

4 Molasses tank 

l Filter (net) 

l ?ump for molasses 

l Dosing tank 

l Diluting tank for 
molasses 

l 

meter water column 

steel 

construction design existing 

copper 

Technical Data Funds 
3 St,BV•25m L 

St L 

St L 
3 St,BV-0.3m L 
j 

St,BV•3.5m L,CDE 

Intermediate tank for 
diluted molas~es Alu,~V•3.0m3 L 

l 

l 

2 

l + l 

l 

l 

l 

l 

l + l 

Pump for diluted 
molasses 

Filter for diluted 
molasses 

Tank for filtered 
molaases (closed) 

Pump for filtered 
molasses 

Cooler for molasses 
(plate heat exchange) 

Propagator 

Propagator 

Pre-f ermentor 

Pump for mash 

3 CrNi, Q•3m /h 
WS according to 
filter spec. 

Existing 

Alu, BV•:1m3 

3 CrNi, G•2.Sm 
20 m"1S 

CrNi, 36,000 
1.toal/h 

CrNi, BV•200 lt 

CrNi, BV•700 lt 
3 CrNi, BV•Sm 

CrNi, Q•30m3 
/'r,. 

20tr: WS 

L 

L 

L 

L 

u 

u 
L 

L 

L 
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Position quanti':y Description Technica: Data Func3 

!7 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

l 

1 
.., ... 

l 

1 

1 

1 

l 

l 

1 

1 

l 

l 

1 

l 

1 

l 

l 

1 

l 

l 

l 

l 

l 

l 

6 

Tank for molasses 
preparation 

Acid dilution system 

Dilution tanks for 
nutrients 

:Cosing tank for 
nutrients 

Dosing tank for 
m.1trients 

Pump for nut .en~ 

so.lution 

Fil~~= for nutrient 
solution (net) 

Separator for yeast 

Separator for yeast 

Separator for yeast 

2200 ' x 5500 

CrFi,St,BV•600 lt 

BV:s300 lt 

3 Q•lm , 10 WS 

CrNi, 30m
3
/h 

CrNi, 30ui
3 

/11 

CrNi, 30m3/h 

Intermedi.ate tank for CrN~, BV•70 lt 
yeast 

Pump for yeast cream 

Intet'lllediate tank with 
agitator 

Intermediate tank with 
agitator 

Yeast cre:am pump 

Cold water storage 

Cooler for yeast cream 
(plate heat exchanger) 

Yeast -:ream tank 

Yeast cream tank 

Yeast cream tank 

3 CrNi, Q-15m , SM WS 

Slu, 13V:::s4m 3 

3 
CrNi, Q•3m 

CrNi, 50,000 koal/h 

3 
CrNi, BV•3m 

CrNi 

Cr Ni 

Yeast cream pump to filter 

Filter press for yeast 
complete with washing 
machine 

L 

L 

I. 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

u 
L 

u 

L,CDE 

L ,cm: 
L,CDE 

L/U 

L/U 

Extruder (still in discussion) 

(still in disc~sa~on) Cutting unit 

Packing machine 

Tr~nsport vessels 

(still in discussicn)L/U 

CrNi, BV•360 lt L 
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For active dry yeast production 

Position Quantity Description Technical Data Funds 

43 1 Grinding machine CrNi u 

44 1 Dryer for yeast CrNi, SOkg ADY/h u 

45 1 Transport unit CrNi u 

46 2 Tanks for ADY CrNi u 

47 1 Packing/sealing machine u 

For auxiliaries 
so-a*) 1 Refrigeration u~it for 180,000 koal/h L 

wet yeast production 

so-b*) 1 Refrigeration unit for 180,0'JO icoal/h L 

ADY 

SJ. 1 Tank for 
(-5°C) 

ice water L 

52 1 Tank for coo ling L 
water (15°C) 

S3 • Ice-water pump 
3 

... 2m , 15 mWS L 

54 1 Cooling water pump 
3 L 20m , 15 mWS 

55 1 Tank for process water St, BV•20m3 L 

56 1 Tank for hot water St, BV.,.10m3 
L 

57 1 Pump for washing St, Q•50m3 , 30 mWS L 

58 1 Tank for anti-foam Plastic u 
agent, including anti-
foam r~gulator 

59 

60 1 Air blower, complete Q•l200 Nm3/h L 
with filter and oil 8 mWS 
separator 

6! 4 Air compressor Q-36 Nm3/h L 
(complete) 

62 3 Air compressor 
3 Q•20 Nm /lt L 

(complete) 

*) lf ther~ is only ~ unit for wet yeast and ADY-production instead 

of 360,000 koal/\l, a 330,000 koal/h u"'.it will do. 
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6. Training programme 

a) The purpose of t~e training programme is to increase the tP-chnical 

expertise of the personnel for industrial-scale yeast production, production 

control, and maintenance of the exist1.ng l\nci future equipment. Furthermore, 

they need to be able to solve the problems of -.:'econstruction and erection 

of yeast production facilities in ter111.S of the requirements of building, 

piping, waste water disposal, handling and infrastructure. 

b) Th~ trai.ning programme consists of both in-plane and out-plant 

training. 

c) In-plant training was already started during the first visit of 

the CTA. Some aspects of industrial yeast technology, equipment and '' 

building CC"Ustruction, and production cont~ol have already been explained. 

This training should be continued dui'ing future visits of the CTA and by 

other cons-.1ltants to be assigned to the project. Also some yeast production 

literature (books, articles, etc., dealing with relevant prJbleins) should 

be p~ovided by the project funds to comple1ethe volume of information. 

During the erection a~d start-up of the plant, the local technical 

personnel will be trained with the close cooperation of the CTA and 

consultants. 

d) Out-plant training will consist of a group study tour and fellowships. 

Once the nomination for.ns are filled out by the candidates and forwarded 

to UNIDO, UNIDO will start to organize the study tour and the fellowship 

programmes. Contacts with institutes and industries in India and Cuba 

already exist. The study tour should be organized as soon as possible and 

the training applied to the construction of the new production facility. 

Experience shows that a study tour takes about three to four months to 

organize, which means that a tour could start at the end of August or 

beginning of September this year at the earliest. Any further details 

concerning the study tour (countries and companiea to be visited and 

dates) will be delivered to the counterpart as soon as they are available, 

via the UNDP office in Hanoi 

In the case of fellowships, it is proposed to focus on two fields: 

general yeast production and production control; and maintenance of equipment 

and production of spare parts. 
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7. Future 7roject activi~ 

Local ~roject stnff will exec•1te, within the next four months, 

the engineering work for the reconstructio~ based on the new process 

documents. '11le engineering work will consi&t principally of: 

a piping scheme, including in~trumentation; 

construction des~gn for local equipment; 

construction design for auxiliary supplies (water, electricity); 

de&ign for the building reconstruction by modificaticns to the 
existing design, according to the n~ process. 

A ti.1!1e schedule for tl:.e future work to be carrie~ out within 

the project is attached asAnnex XIII.It is foreseen to proceed with 

the project in accordance with this work plan. 

The study tour should be carried out in the third quarter of 1983, 

and be accompanied by a bakers' yeast tec~n..:>logist. (If possible, the 

engineering work should be finished before starting the study tour, and 

this should be discussed d1•ri:Jg the study tour with the yeast technolog~st. 

'11le final discussions on the eug:lneering work should be held in Vienna 

at the end of the study tour). '11le fellowships should st3rt in 1984: 

the mecha.nical one should end before the installation of :he equipment; 

the technological one a month before the test-run begins. 

The consultants and CTA should be appointed during the project's 

preparGtion and construction phase only for advisory purposes with 

regard to the engineering work at the beginning and end of the equipment 

installation, t~ make sure that at the end of the project there is 

enoush time available for a te~~-run and final-run and in-plant training. 

Contacts should be maintained every six months for project meetiugs for the 

discussion of progress and problems. 

8. Conclusion 

'11le existing production unit is in worse condition than expected, 

and a large expenditure on construction and materials will be necessary 

to reach the aims of the projP.ct. 

With respect to local conditioY1S and circumstances anQ to reach the 

aims of the project, it was agreed tnat all efforts will be unde~taken 
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to reconstruct the existing equipment and construct n~ equipment 

wherever possible with local funds, reserving project funds for 

specialized equipment, particularly the active dry yeast production 

equipment. UNDP support should be in the form of spare parts for 

existing equipment and for some equipment which could be provided locally 

only with extreme efforts. 

With regard to the training programme, one of the main subjects 

should be the maintenance of equipment, to guarantee consistent yea.~t 

production in the future. 
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UNITED NATIONS 
ANNEX I 

UNITED NATIONS INDUSTRIAL DEVELOPMEN"r ORGANIZATION 

Post title 

Duration 

Date required 

Duty sution 

P\.irpose of project 

Duties 

t;NIDO 

22 October 1982 

Project in the Socialist Republic of Viet Nam 

JOB DESCRIPTION 

DP /VIE/80/040/11-01/31.7 .C. 

'Salters' Yeast Technologist (Chief Technical Advi~er). 

1'.Jo month~, additional six months at a later stage. 

As soou as possible. 

Hanoi. 

To assist in modernizing and increasing the production of the 
bakers' yeast, required by bakeries in Ranoi aJd neighbouring 
provinces. 

In close ~o-oper,tion with the Hanoi People's Committee, National 
Project Director and the !DAnagement of the company for processing 
wheat flour TUONG !iAI, the expert is expected to: 

1. Make an assessment of the existing bakers' yeast facilities: 

- building condition its suitability for reconstruction 
and adaption 

existing equipment, its condition, capacit;, suitability 
for reconditioning and future use 

electricity, water and steam supply, capacity and 
regularity of supply 

technical personnel, their qualifications and experience 
relevant to the froduction of ;east-

2. Prepare: 

flow sheet and lay-outs for the technological process 
and equipment 

final 4quipment specification for the equipment 

Applications and communicat;ons rt9ardin9 th11 Job Description should be sert to: 

Project Personnel A!!cru1tment Section. lndustri.:il Operations Div1$iOn 

UNIDO. VIENNA INTERNATIONAi,. CENTRE. ?.0. Box JOO, V1er,na. Austria 

.... I .. 
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Language 

Background 
Information 
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which is to b~ provided_ fro:-. the project funds as 
well as for the"equipmP.nt which is available or should 
be madE locally 

general design for installations, electricity, water 
an~ steam mains ecc. 

progra1111Ue of training and study tours for the technical 
personnel of the plar.t. 

The expert will also be expe:ct.;ed to prepare a final report, 
setting out the findings of the mis3ion and recommendations for 
further action to be taken. It is envisaged that once the equipment 
has been delivered, the sa~e expert will be engaged for a period 
of six months to supervise installatior. and initial operation of 
the plant, including civ:1.l works, reconditioning of the existing 
equipment, etc. 

Highly qualified bakers' yeast technologist with extensi~e 
practical experienc~ in the establishment of bakers' yeast plants, 
selection of equipment, its installation and operat~~n. 

English. 

The bakers' yeast plant of the "Company for processing wheat 
flour TUONG MAI" attached to the "Food Service of Hanoi" is 
located in the outskirts of the city of Hanoi. 'nle existing 
piant represents a small un!t producing some 15 t~nnes of yeast 
per year. By 1985 the indicated demand for bakers' yeast 
will amount to ~ome 250 to.Ules of dry yeast annually or equivalent 
to some 900 tonnes of wet compressed yeast. In order to meet 
the dea:and, at least of the city of Hanoi and its four neighbour
ing provinces, the production should increase to some 450 tonnes 
of wet yeast of which 350 tonnes may be used for the production 
of 100 _tonne3 of dry active bakers' yeast. 

nte present production facilities represent a small scale 
opeLation using simple technology and equipment, and may serve 
both for training purpose' and as a base for future e.x;:iansion. 
The sugar plant VAJ.~ D!EX, located some 25 km from Hanoi is able 
to supply all the molasses requi:ed. The molasses available 
have some 44.3 percent of saccharose and invert sugar which is 
lower th~n in some other sugar industries. All nutrients and 
additives used in bakers' yea~t production are available in 
the country. !he ultimate aim is to prcduce 450 tonnes of wet 
yeast of which 100 would be used as such, while 350 tonnes would 
be processed into dry active yc&st. Dry yeast production 
should be considered as the second stage which will depend on 
the project funds and availability of Government inputs. Five 
man months of consultancy servic~s are also included in the project 
budget of which 3 man months will be used for the equipment 
installation and two man months for a training programme. Individual 
fellowships and ~tudy tours are also envisaged. More detailed 
information vn the project, locally available equipment, preliminary 
list of equipment to be provided within the project etc., will ~e 
put at the expert's disposal at ~he time of his briefing. 'nle 
expert may be required to establish contacts with some equipment 
manufacturers, existing bakers' yeast plants and training in$titutions. 
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PROCESS DESCRIFTION ANNEX III 

Batch fermentation technology is applied to thP. yeast production, 

a form of the "Aulaufve-:fa.!1ren" adapted to local conditions. 

1) Media and Nutrients Preparation 

The main source of Carbohydrate for yeast production is from cane 

molasses, the Nitrogen fro (NH4 SO or Urea and P2o5 from super-pho~phate. 

Each of those materials should be properly tre~ted before using. 

Molasses: nie acid heating method for sterilization and for decantation 

of colloids and sludges. Molasses is pumped (3) to dosing tank(4) and from 

there it flows to molasses treatment tank (5). In this tank, molasses 

is diluted, pH adjusted by H2so4 , heated directly by steam, agitated and 

kept at 90 - 95° C. 'nlen, it is left for decantation, filtered and cooled 

before using • 

Super. phosphate: 'lbis is mainly a compound of soluble Ca(HPO) and insoluble 

easo4• In general we prepare a part of super phosphate quantity together 

with molasses in (5) for a good decantation. 'nle main part is dil'.lted with 

wat~r and added to the fermentation. 

Urea and (NH4) so4 the fertilizer type is used, so it needs to be diluted 

heated and filtered before using in the fermentation. 

2) Fermentation 

Sacch-Cerevisae process is used tor yeast production. Be~ide the 

main requirements of ~arhohydrate, Nitrogen, Phosphorus, etc., there is also 

a need for some essential minerals like Magnesium, Potassium, etc., and 

some stimulus consisting chiefly of B vitamins. 'nlese minerals are more 

or less available in molasses, and are usually added more during the propagation 

in the l~boratory. 

Yeast strain is purely and properly cultivated in the laboratory, and 

then in pure propagation (12,13) and pre-fermentation (14,16). To obtain 

a satisfactoty sterili%ation, besides sterilizing the pipe-system and thP. 

equipment, the pH must be low, and the air 1111st be filtered before using. 

In different stages of fermentation, the required time may be 

different but the temperature is constantly kept at 28 - n°c. 
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The pre-feru;entation is used as inoculum for the first main fermentation 

(mother or seed yeast production). The subs2quent main fermen~a~ions 

are inoculated with seed yeast. All main fermentations are separated and 

washed twice. The yeast cream is coo~i.ed to a 4 °c and stored at this 

tem?ereture in the yeast cream storage. 

3) Wat yeast production 

The yeast cream is "pressed" in a filter press to about 28 - 30% DMS. 

The pressed yeast is packed in 20 kg bags and kept in the storage room 

until its de~ivdry to the bakeries. 

4) Active dry yeast (ADY) production 

For the production of ADY the pressed yeast is first granulated and 

then dried in a fluid bed dryer. The yeast is dried to about 90-92% DMS: 'nle 

cried yeast is pumped to a storage tank, from which it flows to the ,acking 

and sea.ling machine to be p4cked in 20 kg Dags. 
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- 26 - ANNEX VIII 

COMMEIITS ON SECOND HAND EQUIPMENT 

1. Introduction 

Several months ago a 500 to::ines/year bakers yeast factory in 

Bludenz/Vorarlberg-Austria was closed down, because the yeast 

production was transferred to a bigger already existing facility. 

Most of the equipment was of fcred for sale. During a recent visit of 

the CTA of the project, a short assessment was made of the existing 

equipment and an evaluation of its suitability for the present 

project. 

2. Existing equipment 

Much of the equipment which would be of interest to the project, 

such as a vacuum filter, extruder, packing machine, are already 

sold. The following is still available: 

several iron molasses tanks and pumps; 

several stainless steel vessels, some of them still with 
3 3 agitator, capacity 2 m to 3.5 m , approximately Austrian 

Schillings 50,000 each, depending ~n the size and additional 

equipment; 

several ~umps (two for Austrian Schillings 30,000) 

one pr~pagator, 200 lt, from stainless steel, with agitator; 

one main fermentor with Vogelbusch aeration device, Volume 
3 40 m , stainless steel, approximately Austrian Schillings 

200,000; 

air blower for 1400 Nm3 

piping and installation material, consisting of about 

25 - 30 m stainless steel pipes, f 25 - 80 mm, fittings, and 

approximately five valves, price estimation Austrian Schillings 

40,000. 

three se~arators, Westfalia 1965, ~a~~~lty about 25,000 lt 

mash/hour, price Austrian Schillings 60,000 each; 

different laboratory equipment such as a microscope 1960 price 

Austrian Schillings 2,000, a laboratory centrifuge Austrian 

Schillings 500 and other equipment. 

3. Condition of the eguip11ent and suitability for the project 

nie equipment is old but seema ~o be prope~ly maintained and is 

considered to be in good condition. Mo~t of the equipment still 



- 27 -

available is that which should be provided locally such as the vessels, 

pumps and pipes and the separators. 

As already mentioned in the report there are difficulties to 

obtain stainless steel material in Viet Nam a~d, therefore, if the 

project funds are su.fficient, the purchase of some stainle~s steel 

equipment should be considel.t::i. In addition, some laboratory material 

such as a microscope and centrifuge for use in direct production 

control could also be purchased. s~me large equipment, such as the 

main fermenter seems to be suitable for the project, but because of 

problems of dismantling and assembling, they may not be considered for 

the project ( there is nobody who could supervi.se the dismantling 

of the equipment in the factory in Bludeni: and assembling in Hanoi). 

4. Conclusion 

Equipment which would be of interest for the project has 

already been sold with the exception of a few items such as the 

anti-foam system an~ the propagator. 'nle decision to buy this 

e~uipment should only be taken after the prices have been compared 

with new equipment. 

'nle redt of the equipment available is that which is to be 

provided locally. If there is a problem with the local supply, 

purchase of the second band equipment could be considered. However, 

large equipment (such as the main fermenter) should not be considered, 

because there is nobody available to supervise thP. dismantling and 

assembling. 
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coomrrs ON MAIN FERMENTER 

A project to transform an existing acid storage tank into the 

u:ain fermenter exists. Based on this project, the new fermenter has 

been designed. In principle, it is possibl~ to execute the work 

according to the existing desig!1, but some changes should be considered 

in crder to iAlprove the performe.nce of the fermenter. According_ 

to the design, the following should remain: 

the aeration system ( lmm holes, outlet on the bottom of 

the tubes, tubes flexible}; 

- velocity of air outlet at 25 m/sec. 

The following changes should be considered: 

- an increase of the height fr.om 6.5 to 7.0 met~rs; 

- refrigeration - there should be a minimum space betwEen the 

aeration tube and refrigeration tube of 0.5 m; the 

refrigeration coil should not be higher than 65% of the 

total fermenter height. The refrigeration should be 

calculated t•> remove at its maximum 120 ,000 Kcal per hour; 

- painting - the fermenter should be palnted inside by an 

acid resistant solution and outside by a weather resistant one; 

the acid resistant solution could b~ provided by the project 

funds if it is not available locally; 

inside welding and construction - it should be taken care that 

both the welding anc constructicnis smooth and easy to clean 

and sterilize. 
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SPECIFICATION OF THE P~FERMENTOR 

3200 DID 

1400 mm 

2 
2.0 m 

1500 holes l Diil ; 

3 Normal coudition, 100 Nm /hour 
3 

Maximum 200 Nm /hour 
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PRODUCTION CONTROL ANNEX XI 

A) hll analyses relating to the production control vill be executed 

in the labor2tory of the yeast factory. 'llle maintenan~e of the yeast 

strain and the propagation of yeast also come under the duties of the 

laboratory. Special analyses vill be made in the research institutes 

of the Hanoi University. 

Analyses to be eJLecuted by the laboratory: 

Molasse.~ - concentration 

- pH 

- sugar content 

- bacteriological examination 

Mash - concentration 

- concentration of yeast 

- pH 

- alcohol 

- unf ermented sugar 

- bacteriological examination 

Yeast - bacteriological control 

- activity (factory method) 

- dough activity (factory method) 

- nit:-ogen 
3-- P0

4 
(or ~205 ) 

nie following dnalyses should also occasionally be made: 

- bacteriological cont!nt of the raw materials; 

- process water. 

For most of the analyses there: is suffic:!.ent: Pqu.pment already existing, 

which should be suitable also fo~ the future production; sowe of the 

equipment sr."'.ild be clea".ed, maintained and repaired. 

Erom the pro.1 ect funds should be purchased: 

- Electrode for the existing pH-Meter (pH-Meter, Gki-CEL 

Lie. Polymetron, Tipo 39/8, Spain); 
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- Alcohol determination unit; 

- Cuvette for colorimeter (or alternative method and equipment 
3-i 1r P0

4 
determination). 

Chemicals: ·.1. '1ere exists a big stock in chemicals in the laboratory; 

still, there a_e some missing which should be purchased such as: 

- Fuchsin 

- Methyl blue 

- Agar-Agar 

- Corgo red. 

Gl~ssware already exists; it can be provided locally without difficulty. 

B) Layout of the laboratory 

In the layout of the la~oratory, it was decided to place it in two 

roo111S: one for the biological analyses and prop•gation works; the other 

for chemical analyses. A water syste• has already been installed. Some 

repair wJrk ~1 the ceiling and walls and some painting are necessary. 

Air conditioning for the laboratory or at least fer the inoculation room 

would be advisable. 

C) 'lbc laboratory employs one chief, one biologist and one chemist. 

'lbe personnel ~re qual~fied and experienced in laboratory work and biological 

and chemical analyses. Some training on aquipme~t maintenance would be 

helpful. 
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SUMMARY OF PROJECT ACTIVITIES 
a."'"" Y.l"\TTT........,...,...Tt'flt """' ft~ nTrn'"T a re "r"I'\ ~,...,,. fl'l"T~ nnn .,.rt,..,,. ~TT\.r 

n1'.U M\,(U.1.CL~WL11.I. 4V g.a.;, cun."".a..n.Jl.WU CC\.VL"J. .LQ.C. cn.v-.11&:.\.ot.L .C"UL'.UW' 

Delivery of information material: 

ANNEX XU 

fi~al report on CTA-vlsit, including scatements on main 

fermentor, prefermentor second ha.~d equipment; 

literature on yeast and yeast production; 

information on study tour. 

2) First delivery of equipment, consisting of: 

a) Equipment for production: 

1 hand-pump for cone. sulfuric acid; 

3 acid tanks, 15 lt. , plastic; 

1 propagator, 200 lt., CrNi; 

1 cooler fo~ molaases, including spare parts; 

1 yeast cream pump (mono) including spare parts; 

1 cooler for yeast cream including ~pare parts; 

(l yeast cream pump for filter press) 

(1 filter press) 

installation material; 

l auti-foam unit including spare parts; 

l rotameter for l!X)lasses including spare parts; 

eventually some other missing essential spare parts, 

second-hand equipment and installation material. 

b) 1 centrifuge; 

2 ~lectrodes for pH-meter; 

l alcohol distillation unit; 

2 cuvettes for colo·:imeter (or alternat~.ve method and 
3-equipment for P0

4 
determination). 

c) Chemic.ala: 

Anti-foam agent (.approx. 100 kg); 

Biotin (approx. 1000 g); 

- Mg-sulphate (approx. 20 kg); 

Fuchsin (1 flask , 100-250 ml); 

- Methyl blue (l flask, 100-250 ml); 

Agar-Agar (approx. 2000 g); 

Congo red. (1 flask, 50 g) • 
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3) Second equipment delivery, consisting of: 

additional installation material; 

- ADY (Active Dry !east) - production equipment, incluj..ng: 

grinding machine, dryer, transport unit, ADY-storage and packing. 

---, 
I 
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