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4 | Chuong trinh

Chuong trinh “ngay nang lugng tai tao
Puc” dién ra ngay 18 thang 3 nam 2010

10:00-10:50

10:50-11:40

11:40-12:30

14:00-14:50

14:50-15:40

15:40-16:30

Gidi thiéu tdng quan v€ ning lugng
tdi tao tai Duc

Dién gid: Ba Miriam Schroder (MLA.)
SiNERGi - Tu vdn ning lugng tii tao

Phat trién ning lugng gi6 ctia Piic —
Co hoi cho Viét Nam

Dién gia:Ct nhan LB.C.S. David Jacobs
Trung tAm nghién ctu chinh sich moi
trudng (FFU), Dai hoc Ty do Berlin

San xuét ning lugng dia nhiét tai Dic
va tiém ning ctia Viét Nam

Dién gid: Ky su — ctt nhin Uwe Stuckmann
Tu vdn Stuckmann

Ning lugng mit trdi trong thip nién
vifa qua —mot chu chuyén thanh cong
ciia Diic va nhiing co hdi cho Viét Nam
Dién gia: Ong Sebastian Randig

Thac si Ning lugng téi tao, Hiép hoi ning
lugng mit troi quéc t€, Bo phin Piic

Sinh khéi va Biogas — Cong nghé ctia
Diic va tiém ning tai Viét Nam

Dién gid: Ky su - ctt nhin Werner Siemers
Thac si Nong nghiép, Cong ty TNHH -
Vién CUTEC

Tam quan trong ctia hi¢u qua ning
lugng d6i v6i ning lugng, moi trudng
va kinh t€ -Kinh nghiém tai Piic va
trién vong cho Viét Nam

Dién gia: Tién si Hans-Joachim Ziesing
Vién sinh thdi, Berlin

Program | 5

Program of the “German Renewable
Energy Day” on 18 March 2010

10:00-10:50 General Presentation on
Renewable Energies in Germany
Speaker: Ms. Miriam Schroder (M.A.)
SiNERGI - Consultancy for Renewable
Energies

10:50-11:40 German Wind Power Development-
Opportunities for Vietnam
Speaker: Dipl. I.B.C.S. David Jacobs
Environmental Policy Research
Centre (FFU), Freie Universitét Berlin

11:40-12:30 Geothermal Power Production in
Germany and Vietnamese Potential
Speaker: Dipl.-Ing. Uwe Stuckmann
Stuckmann Consulting

14:00-14:50 Solar Energy in the Past Decade -
a German Success Story and
Chances for Vietnam
Speaker: Mr. Sebastian Randig
M.Sc. Renewable Energy,
International Solar Energy Society,
German Section

14:50-15:40 Biomass and Biogas-
German Technologies and
Potentials in Vietnam
Speaker: Dipl.-Ing. Werner Siemers
M.Sc. Agriculture,
CUTEC Institut GmbH

15:40-16:30 TheImportance of Energy Efficiency
for Energy, Environment and
Economy - Experiences in Germany
and Perspectives for Vietnam
Speaker: Dr. Hans-Joachim Ziesing
Ecologic Institute, Berlin
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Chuéi dén

Chuoi den trién lam thé hién minh hoa qua trinh phat
trién ctia thiét bi chiéu sang. Cdc nha san xudt thiét bi
chiéu sing da phai vit [on v6i mot vin dé co ban la c6

thé thiét ké nguén séng nhu thé nao dé ching san sinh ra
nhiéu 4nh sing va d6ng thoi it nhiét lugng nhét. Khich
tham quan c6 thé thé quan sét cudng do chiéu séng ma cic
loai thiét bi chiéu sang khéc nhau ¢6 thé dat duge 6 ciing
cong sudt tiéu thy 5 Watt. Deén sé sing cho dén khi nao
khich tham quan van 4n gi@ nut tuong ting trude den. Co
thé kich hoat 1, 2, 3 hodc tit ca 4 den cling mét lac.

CUGNG PO CHIEU SANG : PIEN NANG
TIEU THU = HIEU SUAT NANG LUONG

Su ty cht ctia con ngudi thodt khoi nguén 4nh sang ty
nhién mit tréi, dong nghia véi viéc ¢6 dugc anh séng
nhan tao, dic biét 1a tir dién va thuc té [a vao bit e lac
nao va (vé ly thuyét) gin nhu & moi noi trén thé gidi luc
dia, da dugc ghi nhan 1A mot trong nhiing thanh tyu lén
ctia van nén minh hién dai. Ngay c4 khi hién nay van con
c6 khoang 2 ty nguoi khong c6 diéu kién tiép xtc véi
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dong dién: viéc bién d6i dém thanh ngay qua cong tic
den déi véi dai bo phin nhan loai da trd thanh sy viée
hién nhién, thim chi dugc xem 13 tim thudng, dén néi
chi c6 mét s6 it ngudi con suy nghi vé mic do ning lugng
va dic bi¢t la nhiing hiu qué mdi trudng tao ra do 4o dnh
vi dai ctia hanh tinh ching ta.

Mic du trén thuyc té ti [¢ ctia dién dung cho viéc chiéu
sang d6i v6i muc tiéu thy dién rdt khéc biét nhiéu gita
cdc qudc gia: ti s6 dién ning tiéu thu cho viéc chiéu sang
vao khodng 16 % ctia Cong hoa lién bang Dic (theo
thong tin ctia ndm 2005) thdm chi con 1a moét con s6 khd
6t d6i véi mot nudc da phic trién. Do viée san xudt dién
ning cht yéu dya trén ng dung céc loai chit d6t hoa
thach c¢6 han, ngay moét dit tién hon va trude hét la ¢6 tac
hai dén khi hiu, khién cho viéc cin thiét tiét kiém ning
lugng ca trong linh vic 4nh sang & chiéu séng cling trd
thanh mét dé tai. Bén canh viéc tiét kiém tiing bude bing
viéc gidm sdng hodc tit di cdc nguén dién khong can thiét
thi huéng di chinh la ting cao nhanh chéng hiéu qua
ning lugng (= muc hi¢u qua) & thiét bi chiéu sing. O day
4n chdta nhiing tiém ning tiét ki¢m to 16n.

Viéc so sénh cudng do chiéu sing ctia cac loai thiét bi
chiéu sang khic nhau véi cing muc ti¢u thu ning lugng
dugc thé hién thong qua thi nghiém nho cta ching toi
cho thiy mét 4n tugng vé cdc kha ning cé thé dat t6i vé
ky thuat va kinh t& Khéng c6 gi 13 ky la, khi Uc va cic
nuGe khic da cAn nhic nghiém tic vé mot Iénh cAm st
dung céc loai béng dén soi toc thong thusng.

www.efficiency-from-germany.info
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Light Chain

The LIGHT CHAIN exhibit shows the development of
lamps. A basic problem to be tackled by lamp manu-
facturers is to design a light source that produces as
much light as possible with the least possible heat.
The visitor can see the light output produced by the
different lamps with the same power consumption of
5 watts. The lamp lights as long as the visitor presses
the button in front of the lamp and 1, 2, 3 or all 4 lamps
can be switched on.

Light Output : Input Power = Energy Efficiency

Man’s independence of the sun as a natural light
source, i. e. especially the availability of artificial light
produced electrically at any time and (theoretically)
in almost any place in the continental world, is cele-
brated as one of the great achievements of modern
civilization. Even though approx. 2 billion people still
have no access to electricity at present: Changing
nightinto day by throwing a switch has become such

www.renewables-made-in-germany.com
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a matter of course for the large majority that only
few people think about the energy dimensions and
above all the ecological consequences of this gigantic
illumination of our planet.

The share of electricity consumption for lighting ad-
mittedly varies strongly from country to country: The
power consumption for this purpose in the Federal
Republic of Germany is approx. 16 % (figure for 2005),
which is a very good figure for a developed country.
As power production is based primarily on the use
of exhaustible, increasingly expensive and above all
climate-damaging fossil fuels, itis also necessary to
save energy on lighting & illumination. Apart from
simply saving energy by dimming or switching off
non-essential light sources, it is primarily a question
of achieving a drastic increase in energy efficiency of
the lamps. The potential savings here are enormous.

The comparison of the light output from different
lamps with the same power consumption as shown
in our little test gives an idea of the technical and
economic feasibilities. No wonder that Australia and
other countries are already seriously considering a
ban on the use of conventional light bulbs.

www.efficiency-from-germany.info
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Cach nhiét

Thiét bi trién lam ,CACH
NHIET* gitp khich tham
quan cdm nhin s6ng dong tic
dung ctia loai kinh cich nhiét
hién dai. Thong qua mot nie
4n khéi dong, khéch tham
quan sé bat dén (dong nhiée
lugng) tai bén trong thing
mdy. Khéch tham quan dugc
yéu cdu dit den bén dudi moe
tim kinh va cdm nhin bing tay nhiét [ugng ma den (mit
troi) téa ra thong qua tim kinh. Sau d6 khich tham quan
sé€ 4p lai thi nghi¢m twong ty v6i miéng kinh thi hai. Sy
khac biét c6 thé dugc cdm nhén r6 rét.

NHU CAU cO BAN CUA CON NGUOI:
ANH SANG VA NHIET NANG

Vao nim 2000, ban than tai cic ho gia dinh Pic con st
dung trung binh khoang mét ntia s6 ning lugng ti¢u thu
dé su6i 4m (va mot mic d6 chdp dé lam lanh). Nhung ké
tit d6, biic tranh ny ciing chuyén bién ddn nhd vao cac
tién b trong ky thuit x4y dung ciing nhu cdc quy dinh
luét phdp. Do vdy, ngay nay ton tai mét khoang cach 16n
gitta mot bén la chit liéu x4y dung ning lugng 16i thoi va
bén kia la cdc giai phap céch tan vi du nhu loai dugc goi
la nha bi dong. Theo danh gia ctia cdc chuyén gia, tai Pic
van con phai st dung t6i 25% téng s6 ning lugng sudi 4m
cho 10% toa nha dugc cdch nhiét kém nhit.

www.renewables-made-in-germany.com
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Con ngudi hién dai chi cdm thdy thodi mdi lau dai bén
trong mot khoang nhiét d¢ twong déi gidi han (gita

18 va 28 d6 C tai d6 4m twong déi khoang 40 t6i 70 phin
trim). Dong thoi ho cang 1a mée ,sinh vat va sing”, nhét
la véi dnh séng mit troi ban ngay. Do vay, kha ning cach
nhiét chéng néng hoic lanh ctia kinh ctra s6 c6 moty
nghia to [6n. Trong d6, loai kinh cdch nhiét ¢6 16p pha va
phim chéng ning dic biét da chting minh tinh hiéu qua
cao nhit ctia minh.

Néu 6 kinh thuong, khi bén ngoai cé nhiéc do -5°C thi
trén mit trong ctia tim kinh nhu viy, bé mit phia trén sé
¢ nhiét do chi khoang +2°C; 6 kinh cach nhiét don gian,
gid tri nay da ting ddng ké 1én +16°C. Biang vi¢c ting dung
mot I6p kinh cach nhiée dit twong ting da dat dugec mot
két qua tich cyc hon hén, va dic biét [a khi nhim gidm
thiéu r6 rét nhu ciu lam lanh bing mdy ctia mét toa nha.

Nhu bing viéc ting dung cic loai ctia s6 chét lugng cao cé
thé tranh hodc gidm dugc cdc chi phi diu tu cho viéc lam
lanh bing mdy va chi phi hoat dong gidm xuéng r6 rét.
Ngoai ra ¢ diy con c6 khé ning tiét kiém mot lugng lén
vé ddu, ga, dién va khi thai CO2 - va chi phi.

www.efficiency-from-germany.info
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Heat Insulation

The HEAT INSULATION
i exhibit enables the visitor
to experience the effect of
modern heat-insulating
glazing. The visitor presses
the start button to switch on
the lamp (radiant heater)
inside the box. He is then
asked to position the lamp
below one of the glass
windows, place his hand over the glass and feel the
heatradiated by the lamp (sun) through the glass. He
then carries out the same test with the second glass
window. The difference is definitely noticeable.

Basic Human Needs: Light and Heat

In German households alone, an average of about
half the energy consumption was still used for heating
(and to a small extent cooling) residential buildings
in 2000. However, the picture has changed since then
due to advances in building technology and statutory
regulations. A large difference therefore exists today
between buildings with outdated energy concepts
on the one hand and innovative solutions like the so-
called passive houses on the other. Experts estimate
thatas much as some 25 % of the total heating energy
in Germany must be used to heat the 10 % of buildings
with the worst heat insulation.

www.renewables-made-in-germany.com
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The modern human being only feels permanently
comfortable in a relatively limited temperature
range (between 18 and 28° Celsius with a relative
humidity between 40 and 70 %). He is also a “creature
of light”, so he prefers daylight. This makes the heat
and cold insulation of window panes very important
and heat-insulating glass with special coatings and
sun-shading foils have proved to be the most efficient
for this purpose.

With simple glazing and an outside temperature

of -5°C, the surface temperature on the inside of
such a pane is only +2°C; the use of simple heat-
insulating glazing increases this value to a remarkable
+16°C. By using suitably designed insulating glass,
comparable positive results can be achieved for dis-
tinctly reducing the mechanical cooling requirement
of a building.

The use of high-quality windows therefore avoids
or reduces the capital expenditure on mechanical
cooling and at least distinctly reduces the operating
costs. An enormous potential therefore still exists
for saving oil, gas, electricity and CO, emissions -
and costs.

www.efficiency-from-germany.info
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Cong vién gid

Thiét bi héi cho ,CONG
VIEN GIO* thé hién, viéc
ning lugng gi6 da dugc si
dung tif xa xua nhu thé nao va
viéc phét trién ky thuat da dua
dén hi¢u qué moéi ngay mot cao
hon. Trong dd, céc thach thic
to lén vé cdu tric da dugc gidi
ddp. Biéu quyét dinh vé viéc si

dung hi¢u qua cia gié la chiéu
dai cdc 14 16 to. Khi so sénh,
mot thiét bi phét dién bing stic gi6 loai nho dugc thé
hién 6 day ciing c6 cong suit 16n hon 6 rét so véi mot
chiéc c6i xoay gié hodc banh xe nuée ¢6 dién. Céc mod
hinh dugc trinh bay & day ¢6 ty 1¢ 1:200. Cic md hinh sé
dugc nhin biét r6 rang la c6i xay, binh xe nudce va thiét bi
phat dién bang stic gié, nhung khong nh4t thiét cin chi
tiét. Vi rdt khé dé cé thé mo6 phong vat ly trong cdc mo
hinh, cho nén & day hoan toan la cdc minh hoa ky thuit.
Man hinh dién ti thé hién cong suft dat dugc thuc té
bing s6 khong c6 don vi; banh xe nuée 0,5 — 1 kW; cdi
xay gié 20 — 35 kW; thiét bi phdt dién bing siic gi6

2000 - 2500 kW. Nhu véy, khéch tham quan ¢6 thé nim
bat duge muic do va ¢y [¢ do 16n.

Khich tham quan khéi dong méy tao gié. Khich tham
quan c6 thé diéu chinh gi6 vé con nudc tai 161 thodt gi6
ctia 6ng cong dé cung cAp luc, tri s6 téi da sé dat dugc tai
vi tri t6i vu.

NANG LUONG GIO TAI DUC:
MOT CAU CHUYEN VE SU THANH CONG

www.renewables-made-in-germany.com
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Stic manh ctia gié — trude hét that bit ngd — 1a mot dang
ctia ning lugng mit troi: Vi dé 1a sy biic xa mit eroi
khong déng déu gitta céc dia diém, dan téi sy suy gidm
nhiét d¢ trong bau khi quyén, — va cing v6i chuyén dong
quay ctia trdi ddt — hinh thanh nén khu vuc khi 4p cao va
thip va cubi cing dan tdi viéc cAn bing 4p sudt luu thong
gitta chiing dudi hinh thic khéi gié luu théng. Tuy nhién
chi c6 khoang 2 t6i 3 Watt ning lugng mit troi thyc sy
chuyén thanh ning lugng gié trén méi mét vudng. Dicu
nay trong cé vé it 6i, nhung van con gip mudi lan ning
lugng tit thity dién, sinh khdi va nhiét ning gop lai.

Viéc stt dung stic gié bing cdnh quat gi6 (tuy nhién véi
nhiéu loai ki€u dang khd khac biét) — cho cdc thiét bi
khac nhau nhu may bom, con nudc, mdy cua, c6i xay
ngi c8c hodc gin diy nhét 13 cic mdy phét dién — a mot
trong nhiing phét minh lau d6i nhét ctia nhén loai. Céc
thiét bi phét dién bing stic gié hién dai bién déi dong
ning ctia gi6 (thong qua viéc trung chuyén thanh ning
lugng quay thu nhan tai r6 to) thanh dién ning. Trong
dé, dang ,,ba canh® tao ra mic hi¢u qui cao nhit.

Khiém khuyét 16n nhit trong stt dung ning lugng gié la sy
phu thudc vao quan hé thei tiét va gié dang dién ra. Chinh
vi vy con cin dén tao sy cAn bing thong qua mot mang

lusi két hop 16n hodc tao dung vi du céc thiét bi dy trit ning
lugng bing nhiét, nhim cung cip trong nhiing ngay it gié
hodc bao t6. Tai iic, viéc stt dung ning lugng gié la mot cau
chuyén thanh c6ng khong thé nghi ngo: ty trong trén téng
s6 dién ning sin xudt da ting tif con s6 khong ddng ké 0,3%
viao ndm 1990 Ién t6i 6% cho t6i nim 2006 — v6i xu huéng
tiép tuc gia ting. Yéu t8 quyét dinh cho sy phat trién tich cuc
cho viéc stt dung ning lugng gi6 trong nhiing nim qua chinh
12 b6 ludt vé ning lugng tai tao ctia chinh pha lién bang.

www.efficiency-from-germany.info
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Wind Park

The WIND PARK exhibit shows
thatwind energy has been
used for a long time and that
technical development is lea-
ding to increasing efficiency.
Enormous design challenges
are being solved in this pro-
cess. Decisive for the efficient
use of the wind are the lengths
of the rotor blades. As shown
here for comparison, even a
small wind power plant is distinctly larger than a classic
windmill or Western-style windmill. The models shown
here have a scale of 1:200. They are to be recognizable as
windmill, Western windmill and wind power plant, but
are not necessarily detailed models.

Asitisvery difficult to simulate the real physical condi-
tions in the model, this is only a technical illustration. The
digital displays show the outputs actually achieved as
figures without units; Western windmill 0.5 - 1 kW; wind-
mill 20 - 35 kW and wind power plant 2000 - 2500 kW.
This enables the visitor to understand the dimensions
and proportions.

The visitor starts the adjustable wind generator and
points the wind from the flexible hose outlet at the
windmills to rotate them. The maximum output figures
are achieved when the wind strikes the windmills in the
optimum position.

www.renewables-made-in-germany.com
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Wind Power in Germany: a Success Story

It may initially be surprising, but wind power is a form of
solar energy: For itis the local variation in solar radiation
that causes temperature differences in the atmosphere
and thus - together with the earth’s rotation - the
formation of high- and low-pressure areas and ultimately
pressure equalization between them in the form of wind
fields. However, only approx. 2 to 3 watts per square
metre of solar energy is actually transferred to wind
energy. This doesn’t seem very much, butis nevertheless
ten times larger than the energy that can be gained from
hydropower, biomass and geothermal energy together.

The use of wind power with the aid of windmills
(although of very different kinds) - and for such
different systems as pumps, water drawing machines
and saw mills, flour mills or most recently electricity
generators - is one of mankind’s oldest inventions.
Modern wind power plants convert the energy of the
wind flow into electrical energy (indirectly via the
rotation energy taken from the rotor). The “three-rotor”
systems achieve the best efficiency.

The biggest drawback in using wind energy is its de-
pendency on the weather and wind conditions prevailing
atany time. It will therefore be essential to achieve a
balance via large composite grids or, for example, create
thermal energy stores to supply power on calm or stormy
days. The use of wind energy in Germany is undoubtedly
asuccess story: Its share of total power production grew
from a negligible 0.3 %in 1990 to about 6 % in 2006 — with
arising trend. The German government’s Renewable
Energy Act has played a decisive role in the positive
development of the use of wind energy in the past years.

www.efficiency-from-germany.info
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Thap mat troi

Thiét bi trién lam thdp mit tréi mo
phong nguyén ly hoat dong ctia
mot nha mdy phit dién thip mit
troi. Khach tham quan sé cdm nhéin
dugc, anh séngla ning lugng va
céch ching ta c6 thé thu thip ning
lugng mit troi dé vi du c6 thé lam
cho ching hitu dung véi ky thuét
ctia nhi may pht dién thip mit
troi. Trong mo hinh, 9 tim guong
c6 thé chinh hudng 4nh sing mét
ngon dén chdm vao mot sensor cdm
ting énh sing. Nhiing tim guong
nay dugc lap dit trén cdc khép
quay nam chim tron. Anh sing
thay d6i méi khi thiét bi trung bay khai dong dé dam bao
riang khdch tham quan phdi chinh huéng céc tdim guong.

TU TE BAO QUANG PIEN CHO TG1 NHA MAY PHAT
PIEN THAP MAT TROI ...

Néu c6 mét nguén ning lugng cé thé tré thanh nén tang
cho mot thoi dai cong nghiép méi - gin nhu v6 han, cing
gin nhu khong c6 khi théi- thi d6 chinh la phén ¢ng hat
nhan. Tuy nhién kh6ng phai la duéi hinh thiic cic phan
tng hat nhiét hach méi dugc thit nhiém gin déy, mala
duéi dang ning lugng biic xa ty nhién dugc sin xuit theo
phuong thiic tvong ty ti ngdi sao trung tAm trong hé
hanh tinh ctia chiing ta: mit troi.
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Nhiing con s6 déy 4n tugng: bit chép bau khi quyén va
hinh thé cu, trung binh van ¢6 gin 3 ty Gigawatt gio tdi
dugc bé mit trai ddt moi ndm. Con s6 nay gip nhi¢u lan
s6 ning lugng tiu thu trén toan thé gidi vao khoing

100 triéu Gigawatt gié mdi nam ( 1 Gigawatt = 1 ti
Watt). Tuy nhién hién nay van con nhugc diém to l6n:
nhu ching ta da rue ra ot kinh nghi¢ém hang ngay, cuong
d6 biic xa mit troi dao dong ty theo vi do dia Iy, theo mua
va trude hét 13 thoi gian trong ngay. Chinh vi vay, thach
thiic cho khoa hoc va ky thuét la viéc phat trién kha ning
nhu thyc vét, ¢6 thé luu trit ning lugng biic xa tif mit troi
(4nh séng va nhiét lugng).

Mic du té bao quang dién silic da dugc phat trién tai My
tif nim 1954, viéc st dung ning lugng mit troi van ludn
con 6 bude khéi dau ting dung rong rai. Nhung theo sy
tin tudng ciia da s6 tit ci cdc chuyén gia ning lugng va
khi hau, ning lugng mit troi ¢ thé ddm bio la mét dong
g6p quan trong vé kinh té lan méi trudng cho viéc cung
cip ning luong lau dai trong tuong lai.

www.efficiency-from-germany.info
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Solar Tower

The SOLAR TOWER exhibit illust-
rates the principle of operation
of a solar tower power station.
The visitor should see that light
means energy and how we can
collect solar energy, e.g. for
harnessing it in solar power
stations. In the model, 9 mirrors
deflect the light from a spotlight
onto a light sensor. The mir-
rors are mounted on magnetic
ball joints. The light changes
every time the exhibit is started
to make sure the visitor must
always realign the mirrors.

From Solar Cell to Solar Tower Power Station ...

If there is one energy source that — because it is
virtually inexhaustible and almost emission-free —
could become the basis of a new industrial age, then
nuclear fusion. Not in the shape of the fusion reactors
now being first tested in trials, however, butin the
form of the natural radiation energy generated in

a similar way by the central body of our planetary
system: the sun.

www.renewables-made-in-germany.com
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The figures are impressive: Despite the atmos-
phere and the spherical design, an average of some

3 billion gigawatt hours a year reach the earth’s
surface. This in turn is many times larger than the
worldwide energy consumption of some 100 million
gigawatt hours per year (1 gigawatt = 1 billion watts).
There is a tremendous snag here, however: As every-
day experience shows, the intensity of solar radia-
tion fluctuates according to geographical latitude,
time of the year and particularly time of the day. The
challenge for science and technology is therefore to
develop the ability to store the energy (light and heat)
radiated by the sun, like plants do.

The use of solar energy on a widespread basis is still
inits infancy - although the silicon solar cell was
developed in the USA as long ago as 1954. But almost
all energy and climate experts are convinced it can
make an important economic and ecological contri-
bution to future energy supply in the long term.

www.efficiency-from-germany.info



22 | Hiéu qua nang lugng

Gili nguyén muc dién nang tiéu thu-
Nang cao céng suat san xuat

1,000 kWh ( ] 1,000 lit nuéc
—

| —

| S

mdy bom théng thusng

1,000 kWh 1,300 lit nudc

b

o

—J

méiy bom cong suit cao

Céc cong nghé muc dich chung, nhu mdy bom, hé¢
thong bing chuyén tii, dong co dién, quat thong gio, hé
thong nén khi cing nhu ky thuét di¢u hoa va lam lanh
13 nhing linh vyc hoan hao dé 4p dung cdc bién phép
kinh té nhim ning cao cong suit san xudt, trong khi van
git nguyén lugng dién ning ticu thu.

Céc doanh nghiép Dic cung cip cho quy vi cdc phuong
4n giai phdp va san phdm c6 thé thu héi vén nhanh
chéng trong tét ca nhiing linh vyc trén. Quy vi hay st
dung kha ning nay.

www.renewables-made-in-germany.com
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Same Power Consumption -
Higher Productivity

1,000 kWh {% 1,000 litres of water
——)

| —

N—S

Conventional pump

1,000 kWh 1,300 litres of water
—)

k’ } Efficient pump

Cross technologies, i. e. pumps, delivery drives,
electric motors, fans, compressed air systems, and
ventilation and refrigeration systems, are ideal fields
in which productivity can be distinctly improved
through cost-effective measures - without increasing
power consumption.

German companies offer you solutions and products

that can soon pay for themselves in all these segments.
Use this expertise!

www.efficiency-from-germany.info
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Cung muic d6 lanh - it nang luong hon

1.000 kWh) 0 o c ky thuét Jam lanh théng thuong
800 kWh o ky thuét Jam lanh cong suft cao
= | 0°c

Hoat dong lam lanh trong cong nghiép rit tiéu hao
ning lugng: 14 phén trim lugng dién ning tiéu thy tai
biic dugc st dung cho muc dich nay, cic nude cong
nghiép khéc ciing ¢6 ty 1¢ tuong ty. Trong qud trinh lam
lanh c6 mot loat cac bién phép hi¢u qua, gitp gidm t6i
thiéu miic tiéu thu vao khoang 20 phan trim tr& [én.

Céc doanh nghiép Diic dem dén cho quy vi nhiing bi

quyét cAn thiét va cic cong nghé da dugce chiing thuc
cho cdc du 4n phi hop.

www.renewables-made-in-germany.com

Energy Efficiency

Just as Cold - Less Energy

1,000kWh Conventional refrigeration
— 0 o c g

800 kWh Efficient refrigeration
DS O°c g

Industrial refrigeration production is very energy-
intensive: 14 % of German power consumption is
used for this purpose, and the share is similar in other
industrial countries. There are a number of efficiency
measures that can be used in the refrigeration pro-
duction process to cut consumption by 20 % or more.

German companies can supply the necessary know-
how and established technology for relevant projects.

www.efficiency-from-germany.info
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Cung muic ap suat - it nang luong hon

hé théng nén khi thong thusng

1.000 kWh
_—

hé théng nén khi cong sudt cao

700 KWh

Trong nhiéu doanh nghiép, hé théng nén khi chinh la
h¢ théng thin kinh ctia hoat dong sin xuit. Chi phi
trong sudt tudi tho ctia h¢ théng nén khi dugc chia
thanh 16% cho chi phi d4u tu, 8% cho chi phi bao
dudng, 76% cho chi phi ning lugng. Bing cdc bién phap
st dung hiéu qua ning lugng, cé thé tiét kiém tir 5 t6i
50% chi phi ning lugng. Céc d4u tu nay da phin thu

hoi von trong vong 2 nim.
Céc doanh nghiép Diic dem dén cho quy vi nhiing bi

quyét cAn thiét va cic cong nghé da dugce chiing thuc
cho cdc du 4n phi hop.

www.renewables-made-in-germany.com
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Same Pressure - Less Energy

Conventional compressed air system

1,000 KWh
_—

Efficient compressed air system

700 KWh

Compressed air systems are the nervous system of
production in many companies. The costs of com-
pressed air systems over their lifetime are divided
into 16 % capital costs, 8 ¥ maintenance costs and
76 % energy costs. Between 5 and 50 % of the energy
costs can be saved by energy efficiency measures.
The capital expenditure on these measures is usually
recovered in less than two years.

German companies can supply the necessary know-
how and established technology for relevant projects.

www.efficiency-from-germany.info
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Giai phap hé théng

mét téa nha - mét hé théng

X

Céchly

E o - g
Hoilanh ._ B Nhiét ning

Mot toa nha chi dat mic hiéu qué nhu cta cdc bo phan
c6 téc dong tdi viée tiéu thy ning lugng duge stt dung
trong d6. Chi cin thay déi tiing bo phin riéng lé cing
da c6 thé nang cao miic hi¢u qua ding ké. Tuy nhién,
hop ly nhét van Ia tién hanh quan st va t6i uu toa nha
nhu mét hé théng téng thé, bit diu tit bo phan che phu
toa nha, tit ky thuat h¢ théng cho téi chiéu sing. Bing
viéc ing dung ky thuét cong suit cao va st dung cac
nguo6n nhién liéu tdi tao, c6 thé tiét kiém sau mot thai
gian ngin va cé hiéu qua kinh té cho t6i 50% miic ning
lugng chinh trong toa nha.

Céc doanh nghiép Dic da c6 kinh nghiém nhiéu nim

trong viéc tv v&n va thuc hién. Quy vi hay st dung kha
ning nay — Hay trao déi cting ching t6i!

www.renewables-made-in-germany.com
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Integrated Approach
One Building - One System

XX

v,

X

Insulation

E s - g
P
Coldness ._ @ Heat

A building is only as energy-efficient as those parts
of it which affect energy consumption. Exchanging
single parts can itself produce real efficiency gains.
But the best way to save energy is to look at a building
as a total system, from its envelope and its facilities
through to lighting. Using efficient technologies
and renewable energies in buildings permits rapid
savings of up to 50 % of primary energy, and these
savings make good economic sense.

German companies can draw on many years of

experience in consulting and implementation. Take
advantage of our expertise and talk to us!

www.efficiency-from-germany.info



30 | Nang lugng tai tao

Tuong lai tai tao duogc

Viéc chuyén déi sang cdc loai ning lugng tdi sinh 1a mot

diéu bit budc, nhung phuong phdp thi van con phai
tich cyc nghién cdu: cic nguén nguyén li¢u thay thé
phtt hgp bio vé khi hiu, céch t6t nhét dé khai thic tiém
ning to lén ctia ngudn ning lugng tdi tao. Pia diém
cong nghé¢ Diic [a nha tién phong trong vin dé nay - nho
vao cdc diéu kién thuin lgi vé thi trudng ning lugng

va phap ly, nhd vio ning lyc cong suit 16n va cdc tiéu
chuin chét lugng cao. Mot l4n nia, tinh thin nghién
ctiu ctia ngudi Pic lai lam nén sy khéc biét!

Hay st dung chic chdn nhiing co héi I6n -
vGi ndng lugng tir nguédn géc tai tao.

AN
R
d

Renewable Energy 31

The Future is Renewable

The switch to renewable energy is a must, how to do
so is actively researched: the correct alternative
resources for climate protection, the best way to use
the enormous potential of renewable energy sources.
The technology location Germany stands here at the
cutting edge - thanks to favorable laws and conditions
for energy management, high productivity and high
standards of quality. The German innovative spirit
once again makes a difference!

Using Big Opportunities Naturally -
With Energy from Renewable Sources

4

g X«
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Sinh khai
ngudn nang lugng c6 hiéu suat méi
truong trung tinh

i

e ——

Trong thién nhién vén sin c6 nhiéu nguén ning lugng
tdi sinh. Sinh khéi c6 vé 13 nguén ning lugng da dung
nhét dugc st dung dé tao ra ning lugng ca & thé khi, rin
va léng: cdc co sé dong phét nhiét — dién va khi sinh
hoc t6i tin, cong sudt cao sin xuit dién va nhiét ti cdc
vat lieu htu co, khi sinh hoc duge dua vao mang ludi
khi dét ty nhién. Ngay nay, céc thiét bi d6t nguyén liéu
rin cung cdp hoi néng cho nhi¢u ho gia dinh. Nganh ky
thuét hé théng da phét trién hoan thién tit nudec Diic

s€ bién di€u d6 thanh hién thuc, cé chit lugng cao, dat
hiéu qué t6t va mang tinh sdng tao tuyét voi.

Truyén théng nhung van mang tinh chién lugc
v@Gi tam nhin xa: nang lugng tir g, khi sinh hoc va
nguyén liéu cung loai.

Biomass 33

Biomass
Energy Source with a Neutral Impact
on the Environment

Nature makes a variety of renewable energy sources
available. Biomass, probably the most versatile of
them, is used in gaseous, solid and liquid form to
produce energy. Ultra-modern, efficient KWK [Law
on Combined Heat and Power] and biogas plants
produce electricity and heat from organic material,
and biogas is supplied to the natural gas net. Boilers
for solids already supply many households with heat,
and that trend is increasing. Mature plant technology
from Germany makes this possible — top quality,
highly efficient and very innovative.

Traditional, but Visionary:
Energy from Wood, Biogas, etc.
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DPia nhiét
nang lugng da dung tir long dat

—
‘3}*‘%"

C6 mot kho tang ning lugng nim siu trong long trai
d4t: nhiing phuong phdp tin tién da c6 thé st dung
nhiét lvu trit trong long d4t dé susi 4m, di€u hoa khong
khi va phét dién. Nén cong nghiép dia nhiét tai Dic ty
hao nho khi ning toan dién — tit nghién ctiu va phét
trién t6i dam bao tai tai chinh va thiét ké cho téi ché
tao va vin hanh cdc co s6 tan tién. Cdc hé théng thong
minh cung cdp nhiét ning tl cic 16 khoan ¢6 d¢ sau
khac nhau va trong tit ci cdc pham vi nhiét d¢.

Pa dung, khéng phu thudc vao thai tiét va lau dai:
nang lugng tif nhiét nang trong long dat.

Geothermal Energy Systems 35

Geothermal Energy Systems
Versatile Energy from the Depths

The earth’s depths store an energy treasure: innovative
processes allow us to use stored geothermal energy
for heating, air conditioning and power generation.
The German geothermal industry captivates with
its comprehensive expertise - from research and
development through financing and design to the
construction and operation of innovative plants.
Intelligent systems make thermal energy from different
depths and in all temperature ranges available.

Versatile, Independent of the Weather
and Sustainable: Energy from Geothermal Heat



36 Quang dién Photovoltaic 37

Tuoi sing, tran ddy ning lugng, dang gid: cang ngay Luminous, dynamic, worthwhile: more and more
cang c6 nhiéu khich hang tv nhin va thuong mai chon private and commercial customers rely on clean

lya nguon ning lugng sach it stic manh ctia mit troi. energy from the sun’s power. Harnessed by highly
Dugc hép thy bsi cac médun quang dién ¢6 hi¢u qua efficient solar modules, it supplies an increasing
cao, ching dam bdo dién ning tit nguon nguyén liéu number of households and companies with electri-
tdi sinh cho ngay cang nhiéu h¢ gia dinh va hoat dong city from renewable resources. Due to the German
san xuft. Nho vao kinh nghiém lau nim ctia nén cong photovoltaic industry’s long-time experience, our
nghiép quang dién Dic, cic ky su ctia chiing t6i tiép tuc engineers develop increasingly more powerful, more
phét trién nhiing hé¢ théng dién mit troi ¢ cong sudt compact and more architecturally pleasing solar
cao hon, nhé gon hon va ¢6 kién tric thim my hip dan systems - for an ever-increasing energy yield.

hon - cho mét cong sudt ning lugng ngiy mét 16n hon.



38 Nhiét mat trsi

Viéc stt dung nhiét tif nguén ning lugng mit troi vo
tan gidp tiét kiém mot lugng 16n chi phi chit d6t va khi
thai CO2. Diéu nay 4p dung cho ci viéc sudi 4m va cung

cip nude néng cing nhu cho cic nha médy dién [6n, noi
phét dién bing nhiét mit troi. Muc tiéu nghién ctiu day
tham vong dé dat dugc mic do hi¢u qua ngay mot cao
hon da giup Pic tré thanh nudc dan dau vé cong nghé
trong linh vuc nhiét mit trdi, mot linh vyc trién vong
trong tuong lai.

Solar Heat 39

Thanks to modern equipment, the thermal use of
inexhaustible solar energy saves a considerable
portion of fuel costs and CO, emissions. This is true
for heating and hot water generation, as well as

for large solar heat power stations, which produce
electricity from solar heat. The ambitious research
goal to achieve ever-increasing efficiency has made
Germany the technology leader in this seminal sector
of solar heating.



40 Diéu hoa nhiét do bdng nang lugng mat troi

Kha ning giy ngac nhién nhit ciia cong ngh¢ dién mit
troi hién dai ¢6 I chinh la viéc di¢u hoa nhiét d¢ bang
stic néng ctia mit troi. Niang lugng mit troi c6 dugce
tif s¢ nung néng nay ciing dugc stt dung dé di€u chinh
nhi¢t d6 dé chiu cho khong khi trong phong. Céng
ngh¢ tin tién made in Germany thay thé cdc hé théng
diéu hoa truyén théng ngén dién va qua d6 da ho trg
trong viéc phong trdnh cic dinh tiéu thu dién ning.

Mot diéu 4p dung thét khéo: dung ning lugng ciia ngay
ning néng dé lam mat phong — doanh nghiép Piic cung
cip céc cong nghé phi hgp!

Solar Air Conditioning 41

Modern solar technology’s probably most surprising
talent: air conditioning with solar energy. Using it,
solar energy can be used beyond heating, to cool
indoor air to comfortable temperatures. Innovative
technology made in Germany replaces electricity-
consuming conventional air conditioning systems
and thus helps to avoid spikes in energy consumption.

And it does so tailored to need: sunny days themselves
supply the energy needed to cool the rooms - and
German companies supply the necessary technology!
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Thay luc

muc tiéu ro rang: nang luong sach

Hydropower 43

Hydropower
The Goal Is Clear: Clean Energy

Am vang. Dot phd. Chuyén dong. Stic manh to 16n ctia
nudc trén song, bién, dai duong cé thé dugc st dung
than thién véi méi trudng, moét linh vic ma trong d6

Diic [a nha v6 dich. Céc ky su ctia chting t6i phét trién
kién thtc nhim khai thic t6i vu tiém ning to 16n nay.
Doanh nghié¢p Diic xuit khdu know-how tuyét voi ctia
ho, chiém mot phin ba tdt ca cc co s& thiét bi duge lip
dit qua kinh nghiém hién dai héa, tin trang, lip dit
mdi v mot mang ludi cia cdc doanh nghiép chuyén
mon hoa.

Huéng tGi bén bé méi -
V@i stic manh ctia nuéc!

4

Rushing. Groundbreaking. Moving. Germany is a
world champion in using the extreme power of
water in rivers, lakes and oceans in an environmen-
tally compatible manner. Our engineers develop
the knowledge for the perfect utilization of this
enormous potential. German companies export
their excellent know-how with a third of all installed
plants - because of their experience in modernization,
renovation, new installation and thanks to a network
of specialized companies.

Onward to New Shores -
With the Power of Water!

4



44 | Nang lugng gi6

Nang luong gio
vuon téi trong gid, vuon lén phia trudc

Dugc thuc ddy bai su tién bo: Duc la nude dan dau trén
thé gi6i trong viéc st dung ning lugng gid. Vi thé dan
d4u vé cong nghé ctia ching toi vuon tdi tit ci cdc linh
vuc st dung c6 hiéu qué stic gid: tit mai cdnh quat, qua
tudc bin cho téi dich vu. Ching téi c6 dugc vi tri dan
d4u la nho vao truyén théng lau dai trong viéc [ap ké
hoach, xay dung va di€u hanh hoat dong ctia céc trang
trai gi6 — cing nhu tinh thin nghién cdu khong mét
moi. Vdi kién thite ctia minh, ching t6i da bién doi gié
thanh nguén ning lugng gid tri trén khip thé gisi.

Chép canh sang tao:
nguén nang lugng gié day gia tri

Wind Energy 45

Wind Energy
The Nose into the Wind, Ahead by a Nose

Driven by progress: Germany is the world-wide
leader in the use of wind energy. Our technological
leadership encompasses all areas of efficient wind
energy use - from the wing tip to the turbine and on
to service. This leading position is due to our long-
time tradition of wind farm planning, construction
and operation — and our unflagging innovative spirit.
Using our knowledge, we turn wind into precious
energy around the world.

Quickening Innovation:
Precious Wind Energy
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Ammonit Gesellschaft fiir a A mmon I.I.

Messtechnik mbH

Wrangelstr. 100

10997 Berlin

Germany Quay sé: Salon I, A 14
Dién thoai: +49306 0031 88-0 info@ammonit.com
bién thu: +49306003188-10 www.ammonit.com

Ammonit trién khai va sdn xuit thiét bi do luong chit
lugng cao dé dénh gid vé gio, gidm sit cong vién gid va
nghién cttu khi hiu. La nha tién phong vé nang luong gié
ctia DBiic, Ammonit déng vai tro dan ddu nganh cong
nghiép ning lugng stic gié trén toan ciu ké tit ndm 1989.
Céc mdy ghi tin hi¢u déng tin ciy va thiét cim bién hang
nhit ctia ching toi dugc stt dung béi cic chuyén gia tw vin
vé gid, cdc nha khai théc trang trai gi6 va cdc vién nghién
cttu tai trén 100 qudc gia, ngay c 6 nhiing khu vuc c6 khi
hiu khic nghiét va xa x6i nhét.

Ammonit offers high quality measurement
equipment for wind site assessments, wind park
monitoring and climate research. As a German wind
energy pioneer, Ammonit has been playing a leading
role in the global wind energy industry since 1989.
Our reliable data loggers and first class sensors are
applied by wind consultants, wind farm operators
and research institutes in over 100 countries, even in
extreme weather conditions and remote areas.

www.renewables-made-in-germany.com
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Deutsche Gesellschaft fiir
Technische Zusammenarbeit
(GTZ) GmbH

6th Floor, Hanoi Towers

49 Hai Ba Trung St.

Hanoi, Vietnam Quay sé: Salon Il, A 13
Dién thoai: +84 439344951 gtz-vietham@gtz.de
bién thu: +84 439344950 www.gtz.de

L3 moét co quan hgp tic quéc té thuoc Chinh pha CHLB
Diic 6 pham vi hoat dong toan ciu vi muc dich Phat
trién Bén viing, T6 chic Hop tac Ky thuit Dic (GTZ) cé
nhiém vy hé trg Chinh pha CHLB Biic trong viéc thuc
hién cdc muyc tiéu vé chinh sich phat trién. Cac hoat dong
ctia GTZ dugc tai trg chinh bsi Bo Hop tic Kinh té va
Phat trién Lién Bang Dtic (BMZ).

As an international cooperation enterprise for
sustainable development with worldwide operations,
the federally owned Deutsche Gesellschaft fiir
Technische Zusammenarbeit (GTZ) GmbH supports the
German Government in achieving its development-
policy objectives. It provides viable, forward looking
solutions for political, economic, ecological and social
development in a globalised world. The German
Federal Ministry for Economic Cooperation and
Development (BMZ) is its major client.

www.efficiency-from-germany.info
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multi energy GmbH Nl
Representative Office in Vietnam

VPDD cua Multi Energy GmbH tai VN energy
Dia chi: So 10,

Tan My, My Dinh, Tu Liem,
Hanoi, Vietnam

Dién thoai: +84 4 66 72 74 39
bién thu: +84466 727439

Quay s6: Salon 1, A 12
office@multi-energy.com.vn

www.multi-energy.com.vn

Nhiing Giai phép cong nghé Cao: Nang cao hiéu suit
ning lugng bing cich tdi vu mang hda cic hé théng ning
lugng khong tip trung; xit Iy rdc va nguyén li¢u tiém
ning; quan trj viéc bdo vé lau dai nguén nudce dy tri.

Ké hoach thiét ké loai nha & tiét kiém ning lugng; sin
xudt dién tif nhting nguén ning lugng mdi, tit nguyén li¢u
sinh hoc, hay réc thai sinh hoat hodc cong nghiép.

Sophisticated technological solutions (advice,
planning, controlling and contracting) to improve
energy performance by optimizing and linking-up
decentralized energy systems and by sustainable
raw material and waste industry as well as
environmental-friendly water management. We
count on green building design and innovative
technologies to generate electricity from renewable
energies and raw materials as well as from
commercial, domestic waste.

www.renewables-made-in-germany.com
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MWM Asia Pacific Pte. Ltd. ..

MWM

Energy. Efficiency. Environment.

11 Kian Teck Road
Singapore 628768
Republic of Singapore

bién thoai: +65 626853 11
bién thu: +65 62 66 30 39

Quay sé: Salon I, A 10
mwmap@mwm.net

www.mwm.net

MWM, Dic, la mét trong nhitng nha cung cip hang dau
thé gidi vé cac hé thong ning lugng dat hi¢u qué cao nhit
va thin thién véi méi trudng c6 kinh nghiém hon

135 nam trong linh vic dong co d6t trong, cung cdp to
méy phat dién va hé théng cung cip ning lugng hoan
chinh va két hop, st dung nguon khi dét thién nhién, cic
loai khi d6t diic biét bao gom khi d6t sinh hoc, khi dét tir
hé thong c6ng thai, khi d6t et bai xt Iy ric, khi mé than,
céc loai khi d6t khac va nhién liéu Diesel.

MWM, Germany, is one of the world’s leading
suppliers of highly efficient and environmentally
friendly energy systems with more than 135 years

of experience in the field of internal combustion
engines, generator sets and complete systems for
power generation and cogeneration systems for
natural gas, a variety of special gases including
biogas, sewage gas, landfill gas, coal-mine gas, other
combustible gases, and diesel fuel.

www.efficiency-from-germany.info
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Trinh bay béi/
Schott Solar AG S C I I (\)TT Presented by
% Federal Ministry Federal Ministry of Economics and
i S O I a r o of Economics Technology (BMWi)
Carl-Zeiss-Str 4 and Technglogy www.bmwi.de
63755 Alzenau
Germany Quay s6: Salon I, A 10
bién thoai: +49602391-17 12 solar.sales@schottsolar.com
ién thu: +49 60 23 91-17 00 www.schottsolar.com Phéihopvéi/
In cooperation with
Association of the German Trade
SCHOTT Solar c6 bé day hon 50 nim kinh nghi¢m _AU MA Fair Industry (AUMA), Berlin
www.auma.de

vé cong nghé ning lugng mit troi. Hoat dong kinh
doanh chinh gém hai mang: ning lugng nhiét ning va
ning lugng quang ning. Ming ning lugng nhiét ning,
SCHOTT Solar san xuit bo thu nhiét hiéu suit cao, Puigc t6 chiic béi/
mot trong nhitng b phén chinh ctia nha mdy dién nhiét Organized by
mit trdi. O méng ning lugng quang ning, SCHOTT
Solar san xuit tim wafer, té bao quang dién, tim pin ning
lugng CSi va tim pin ning lugng ASI mang méng.

fairs IMAG-Internationaler Messe- und
around the Ausstellungsdienst GmbH, Miinchen
world www.imag.de

SCHOTT Solar looks back on 50 years of experience

in the field of solar technology. Their business
activities are divided into two areas: Concentrated
Solar Power (CSP) and Photovoltaics (PV). In the CSP
division, SCHOTT Solar manufactures highly efficient
receivers, one of the key components for solar
thermal power plants. In the PV division, SCHOTT
Solar produces solar wafers, solar cells and CSi- as well
as ASI thin-film modules.

www.renewables-made-in-germany.com



This publication is available free of charge as part of the public
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