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Training with economy - for the economy ! o smm s curosouseex

locations:

TEUTLOFF Schonebeck presents itself: headquarters
www.teutloff.de Wachterhduser 1
) -~ 39218 Schénebeck
managing director: Fon: 03928 /7056-0

Fax:03928B/7056-28
teutloff.sbk@teutloff.mdlink.de

Hightechcenter

Am Alten Stadtbad 8
39218 Schinebeck

— . Fon: 03228 /70421
Mr. Wilfried Fiille Fax; 03928 /704215
salze@teutloff.mdlink.de

Every company's backbone is its staff. Working morale and job performance

are decisive for a company’s success. Motivation will be stimulated by DVS course site
decision-making within the company as well as by increasing the degree 39240 Calbe
of responsibility of individual staff members.
Teutloff is a service provider. We train our students guided by clear objectives ?“”f 833 322 311 "': g;g? ;lg
in a project- and job-oriented way in co-operation with our national and cgrﬁe@teutlﬂﬁ.mdrink i
international partners. Providing guality service is our philosophy, everyday '
goal and method of work,
Education is no end in itself
but a chance for future success.
dﬂ'lj care centre

Maxim-Gorki-5tr. 1
39218 Schinebeck
Fon: 0 39 28 / 40 04 25



Jccupation is

competence centre for
renewable energies

Pémmelter Str. 17

39249 Barby

Fon: 039298 /29518
Fax: 039298 /29519
barby@teutloff. mdlink.de

training and welding education

Schwiesaustr. &

39124 Magdeburg

Fon: 03 21/ 5 4418-0
mwolter@teutloff.mdlink.de

therapy centre for dyslexia
and dyscalculia

Bolschestr. 1a
39104 Magdeburg
For: 03 91/5 4117 87

Hanoi Hightech-Economic-Center (HEC)

310 Minh Khai
Hai Ba Trung District
HAMOH
5.R. Vietnam

I 9. Friedrich Nietzsche

Our educational offers:

Comprehensive professional training and re-training programmes:

B professional training in the fields of metal processing, electrical
and civil engineering and construction, automobile engineering,
regenerative energy systems, network-orientated applications
from Microsoft and Cisco as well as business organization and
administration

B training for technical managers

MW training systems for project planning, automation and office
communication technology

B technical school of business administration and automation
technology

B therapy for students suffering from dyslexia and with impairments
in mathematics

B personality coaching, consulting and quality management

B college of technology



The TEUTLOFF competence centre for renewable energies presents itself:
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renewable energies

solar thermics

photovoltaics

heat pump technology

ventilation technology

combined heat and power

biomass usage [ pellet boiler

biomass usage [ wood carburetor boiler

biomass usage / biogas unit

wind power, an energy resource for the future

pool heating by alternative energy systems

solar water treatment/ biological waste water treatment
Info-Truck ,.Erneuerbare Energien aus Sachsen-Anhalt"
(renewable energies from Saxony-Anhalt)

Our educational and seminar offers

Our service spectrum

Blower Door measurement
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TEUTLOFF competence centre for renewable energies
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division manager of
competence centre:
Mr. Andreas Eberle




Alternative forms of energy = We must think in terms or generations!

renewable energies:

W sun

B wind '
- approx. 40 years

B water

B biomass -
- = approx. 105 years
Why renewable energies: .
Y rq - approx. 65 years

M finiteness of the fossil energy carriers — rising prices

B good legal framework — important economic factor —
job creation

B energy change instead of climate change — reduction of CO, emission
W peaceful use (decentral use) = no distribution conflicts,

approx. 40-50 years

o -

50 100 150 years

no potential targets for attack




solar thermics

Light has come a long way to reach us.
All we have to do is use it!

principle of operation:

Solar thermal units produce heat from light which can be used for water heating and heating supply of a
building. For that purpose solar thermal collectors, which are preferably assembled on the roof of 3 house,
are used. In this context the roof area should have an inclination angle of 30-45°, be adjusted towards the
south and be nen-shaded.

It is possible to either have an on-roof or in-roof assembly and to use either flat-plate or vacuum tube
collectors. The selective surface of the collector absorbs the solar radiation and transforms it into heat that
is absorbed by a heat carrier fluid. This heat carrier fluid transports the heat to the solar storage unit, which
can be placed either in the cellar or in the housekeeping room. Inside this storage there is a drinking water
reservair as well as the service water for the heating.

By means of a heat exchanger, the carrier fluid gives off the heat to the house water system, which gets

warmed up to the desired temperature (summer) or is pre-warmed up (winter) respectively. Missing heat is
supplied by the conventional heating of the building,

profit:

Regarding the water heating and the integration of a heating supply in a single-family house you need a
collector surface of about 810 m2. Therefore, per m2 vou can await a profit of 300-450 kWh a year. Thus,
20-25% of the heating costs can be replaced ecafriendly.

sulér thermal unit



promotion:

For each m? of collector surface a subsidy is
payed from the market-incentive programme
for the promaotion of renewable energies,

current conditions and application forms:
www.bafa.de

W

1 = solar collector 3 - storage
2 - control / regulation 4 - consuming appliance

functional diagram of a solar thermal unit




photovoltaics

principle of operation:

Fhotovoltaics is the transformation of light into electric energy by solar calis
(photoveltaic effect). The customary cell technologies are monocrystalline,
palycrystalline and amorphic cells that differ in efficiency in each case. With regard
to percentage crystailine cells are used most frequently. A erystalline solar cell is
a disc, essentially made of silicon, with a thickness of only a few millimetres. Several
solar cells are combined to a solar module and several solar modules to a string
or solar generator. The solar generator produces direct current, which is transformed
by an inverter into alternating current that conforms to the power supply system.
The produced current is fed into the public power supply system but can also be
used inside the same house.

optimum roof conditions:

M south-orientated

W anale of inclination 30-45°
W non-shaded
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pnotovoitaics

capitalized income values of a unit output of 1 kW,:

M approx. 10 m? module surface
M approx. 850 kWh per year
B approx. 600 kg CO, saving per year

profit:

The Renewable Energies Law (REL) guarantees the unit owner a constant power
input reimbursement for the duration of 20 years plus the year when the unit was
started. The amount of reimbursement depends on the time of starting, the size
of the unit and the place of installation.

current pawer input reimbursements: www.solarserver.de

" inverter 12V / 230 V



heat pump: energy-efficient heating system

principle of operation:
Today many people not only think economically, but also conservation-
consciously about the subject of heating. Modern heat pumps save energy
‘ and reduce pollutant emissions. With a heat pump the solar energy that is
stored in the environment (soll, water, air) can be made useable for heating
| purposes. The heat pump gets approx. 3/, of the heat that is needed for
heating from the renewable energies. The rest of the energy is supplied from
the available power supply system.

electric energy

compressor

flow line

liguefier
thermal

: heat

|
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return flow
evaporator

expansion valve

brine-water heat pump



heat pump technology

advantages of this technology:

ecologically friendly because energy-efficient
favourable heat pump electricity tariff at your
electric power supplier

low running costs

no need to install a chimney in a new building
no-sweep fees

easy replacement of an obsolete oil/gas firing unit
in the building stock

service life: 15-20 years

diagram: air-water-heat pump, interior l“5tﬂ"aﬁ@r i

1 - air-water-heat pump
2 - storage
3 - consuming appliance




ventilation technology
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The purpose of the housing ventilation is to provide sufficient dry and clean air.

disadvantages of manual ventilation:

1. rooms too rarely ventilated

M [ow air metion

B [ow oxygen concentration

B high rocom-humidity due to bathing, cooking etc.

M emergence of moulds, mould stains, building defects

2. rooms too frequently ventilated
M high heat loss

B cooled rooms

M high costs

principle of operation:
Heart of the ventilation unit is a crossflow/counterflow heat exchanger. The hot waste air is
drawn off from the hottest rooms of the house (bathroom, kitchen) and its energy (heat)
transported by a heat exchanger fo the cold fresh air that is drawn in from the outside,
which is being dehydrated at the same time. Then, the heated fresh air is fed to the air inlet
areas {living, bed and children's room). Despite continous feed of fresh air there are minimum
heat losses. The efficiency of such a unit is 90%.



combined neat and power

principle of operation:

Combined heat and power (CHP} is the simultaneous transforma-
tion of the applied energy into electric energy and heat inside of
an energy production unit. Unlike conventional thermic power
plants, which are only designed for power production, CHP units
gain a much higher efficiency due to the simultaneous use of the
waste heat, which in canventional power plants is blown off to the
environment by the cooling tower. The heat, which is preferably
gained in the decentral units, can be used for building heating or
water heating. Combined heat and power Is for example used in
communal heating/power stations and in fuel celis.

BHKW Biokraftstoff

5.5 KW wlakir, = 12 KW thermisch]

principle of a fuel cell:

L

N T
% 5. AN

communal heating/power station fuel cell

anode cathode
ZH =4 H +4e 0+ 4 e—20;

+ + -
end products: 4 H' 420 =2 H,0

clean water,
heat and power




biomass usage / pellet boiler

Farmers will become the oil sheiks of 215t century!

Biomass is more than just liguid manure or dung. It's everything that grows and
regrows again: wood, plants, residual materials from forests and agriculture and their
processed products (e.g. vegetable oil, wood pellet).

What are wood pellets?

Wood pellets are pressed pieces of residual wood from natural forests and untreated waste
wood. In this context, the wood’s own lignin serves as the natural binding agent. In Germany,
pellets are standardized according to DIN 51731 so that very good combustion properties
can be guaranteed.

advantages:

W fully automatic operation

B several performance measures according to the need of the user

M pellet tank combined with a solar unit =100% alternative to the fossil oil/gas heating
B wood burns CO,-neutral = no additional {environmental) pollution

promotion:
Biomass units are supported by the market-incentive programme of the Federal Government.
Current conditions and application forms: www.bafa.de

pellets



DIOMass usage / wood carburetor poilier

principle of operation:
A wood carburetor bojler is fed manually with natural logs of wood that have ideally
been stored for 3 years. Due to heating, a combustible gas mixture whose main
ingredients are methane, ethene and carben monexide escapes from the wood.

The produced gas is burned in the combustion chamber of the boiler. The heat produced
is stored in a buffer storage and thus made available for heating and water heating of
a building. For every 1 kW of thermal performance of the wood carburetor boiler vou
need a buffer storage volume of 55 litres.

advantages:
B favourable running costs
B several performance measures according to the need of the user

B wood carburetor boiler combined with a solar unit = 100% alternative to the fossil
oil/gas heating

B wood burns CO,-neutral — no additional (environmental) pollution

Holzvergaserkessel

promotion:
Biomass units are supported by the market-incentive programme of the Federal
Government.

Current conditions and application forms: www.bafa.de




Diomass usage / biogas unit

principle of operation:
A biogas unit serves to produce electrical current, heat and fertilizer from vegetable waste, energy
plants and liguid manure or dung. Due to these starting materials, biogas units are mainly applied
in the agricultural sector. The biogas develops in a fermenter by means of anaerobic fermentation
and decay processes.

Depending upen the starting material this biogas is composed as follows:
B 40-75 % methane
W 25-55 % carbon dioxide

B up to 10 % steam, as well as low portions of nitrogen, oxygen, hydrogen, ammonia and
hydrogen sulphide,

In small power plants or communal heating/power stations, electrical current and heat can be
produced by the combustion of the biogas.

outlook:

Regrowing raw materials are the energy carriers of the future since they will be still available when
the finite fossil resources have been run out. As a result of the renewal of the law concerning the
prierity of renewable energies, biogas units present an attractive income opportunity for farmers.

profit:
B new business field for agriculture

W use of residual materials (wood, plants, dung, muck, biological waste), but cultivation of
energy plants (wood, rape-seed, maize, sugar beets, drain) also possible

B sale of the produced, clean electrical current
B use of heat possible in own property

B improvement of the liquid manure and dung properties due to the anaerobic treatment —
lower smell nuisance, better dung quality




wind power, an energy resource for the future

What is wind power?
Wind power s the transformation of horizontal kinetic energy mﬂ i
(E,) of earth air masses into electric energy. The original source _

of energy for wind power is radiated sunlight energy. Its use has ,H"J.#
been known for centuries: in earlier times windmills, today the -
production of electric energy is put in the foreground.

How is the energy produced?
The rotor blades of a wind power plant use the buoyancy principle
to convert kinetic energy into mechanical eneray.

kinds of rotors:

a) buoyancy rotors b) resistance rotors

Based on this principle the present-day wind power plants are
mainly equipped with horizontal axis rotors or with vertical axis
rotors.

we differentiate between:

small-scale plants (<70 kW, about 40-65 m),
middle-scale plants (70-750 kW, about 60-65 m},
large-scale plants (750 kW, about 60100 m),

Mew plants of the order of 1 MW can produce an electric power
output af 1800000 to 2500000 kWh a year.
Power Input reimbursement according ta EEG.

parts of a wind power plant:
pole, gondola, rotar blades, gear, rotor shafts, generator, control
flags, EMSR technology




pool heating by alternative energy systems

A frequently asked question concerning the planning and
conception of a swimming pool is that of aim and object and
necessity of an appropriate cover. To answer this question

cover for the exterior swimming pool
With regard to an exterior swimming pool the fellowing criteria are of importance;

we must first differentiate clearly between an exterior aran H pollution

interior pool since completely different parameters and Since swimming pool covers usually float on the water surface, the pollution that among
criteria play a role in each case, First, it should be mentioned others arises due to wind influences can be aveided only partly. Because the dirt will
that there are covers made of a variely of materials with precipitate on the cover, but when opening or removing the cover a part of the dirt that
different quality levels and highly varying designs. Starting is not that insignificant will fall into the pool again. It's different with the biological pool
with those that are just being put on the water surface to water pollution, which is also caused by the intensity of the solar radiation. In a covered,
those that are only designed to serve as winter covers, or that means darkened, pool, the grawing of algae is reduced considerably. Thus, the pool

those that canbe at least unrolle d by & manually operated water poliution is reduced, and thereby the application of water detergents like chiarine

roller device, up to those that can and algae destroyers as well, Therefore, the application of so-called wiriter covers is
comfartably by an electric 5:|r,i_1.r;e‘I : . useful, At the end of the bathing season the pool is covered hermetically as far as
e s e s possible after the appropriate winterizing agents have been added. No dirt at all and
| nearly no incidence of light cause that the water won't turn “sour" in the spring of the
following year, and that the pool can be used right away,

B heat insulation

The heat insulation efficiency of swimming pool covers of exterior paols is doubtlessly
given. In the course of the night the pool reflects the heat accumulated during the day;
although this reflection can not be avoided entirely, it is at least considerably reduced
by the cover. With regard to heat insulation, the use of a cover really seems to make
sense enly if heat was supplied actively to the poal water, This could be dane by means
of a solar absorber unit. But if you also want to take the pollution and heat insulation
into account, the application of a solar-type cover seems to be useful. Such covers
actively supply heat to the water According te the situation, a solartype cover produces
about 60-70% of that what a rightly dimensioned solar absorber unit gains, In contrast
to the absorbers it additionally provides the advantage of reducing the pollution and
the heat loss. However, the capital expenditure could be a disadvantage since such
covers are not cheap and always cansiderably more expensive than a solar absorber
unit, which is why the absorbers are generally preferred.




solar water treatment / biological waste water treatment

1. The waste water runs into the preclarifier tank, coarse material is restrained,
2. The buffer tank stores the preclarified waste water. — :
3. A pumnp lifts the soiled water in the reactor.

At the beginning of a cycle, the waste water is ventilated and clarified biclogically.

In the subsequent settling phase the activated sludge sedimentates and
a clearwater zone Is produced. The clarified water is pumped out of the reactor.

L preclarifier tané with mud shorage 2 tuuffier tank 3 S8R mactor

diagram of a biological waste water treatment
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solar water treatment diagram of a solar water treatment




(renewable enerqles from Saxony-Anhalt)

We are on the road throughout the country!

Would you like to book us
or
do you have further

If you should not have the time to visit our centre, we will come to you with our mobile questiuns"

advice centre. In our Info-Truck ,,Erneuerbare Energien aus Sachsen-Anhalt” we will gladly
advise and inform you about renewable energies and energy-efficient systems.

equipment;

B ventilation technology

B pholovoltaics

M solar thermics

W heat pump technology

W calorific value technology

M information leafliets and illustrative
material

W computing technology

m SACHSENZ m.f

length: approx.
width: approx.
height: approx.
weight: approx.

TEUTLOFF gGmbH
competence centre
for renewable energies
Pommelter S5tr. 17, 359249 Barby

Fon: 039298 /29518
Fax: 039298 /29519
Mail: barbyEteutioff.mdlink.de

18 meters
2.5 meters
4 meters
15.5 tons
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Compile your own educational profile!

modular training in the fields: '

madule 1:

module 2:

module 3:

module 4:

module 5:

module 6:

Our educational and seminar offers

solar thermics . -
basics of solar technelogy, calculation and dimensioning of salar thermal
units, software T-50L, practical work on different systems

photovoltaics
basics of photoveltaics, unit types, applications, profitability
calculation, yield prognosis, software PV-SOL, practical work

heat pump technology
basics of heat pump technology, dimensioning of heat source and heat pump,
practical work on different systems

ventilation technology
basics of ventilation technology, calculation and dimensioning, applications,
practical work on different systems

combined heat and power I
basics of combined heat and power, communal heating/power station, 2
fuel cell, guidelines, laws, practical waork i 08
Lt s, . \
biomass usage j:; J;Jg J_-;’g*, e
basics of biomass usage, pellet boiler, wood carburetor boiler, biogas unit, laws, LT :

guldelines, practical work







