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1 ~ Examples of Most Energy Intensive Industries and their Energy

Consumption
(1) 2zkE & iy R £ 21970 & 2+ &0 4,000 MTOE(million

tons oil equivalent) = & I P % 713,000 MTOE » %)= & 3 5 14

hud

() #7 1 E% pehi R £E 9 3,019MOTE » # ¥ s ¥+ 1
MT » 5 ik B 2§ 40% o

(3) T 5 EA TR s B (LR kG

A
Conservation potential | [Energy Handled
Sector (%) by Motors (%)

Industrial Sector Up to 25 70 - 75 %
Agriculture Sector Up to 30 20-25%

Domestic Sector : :'.:';EF > Up to 20 2-39

> ik J
e

Commercial Sector 4 - Up to 30 4-5%




2 ~ Energy Efficiency Tips for Industrial/ Utility Equipment in

Manufacturing Sector
(1) AR 7 42504 & 50> B W3k 30 % o chbd 428k o

(2) AZTRR & =0 TRl dhdp i St g

TEHH FREE S (Supercritical i )E REESL Subcritical $54E

JKAERE ST 22.1MPa PA &S FE 374 |7KFEEE ] 22.1MPa PA T or JBE 375
HIBTEFE CLLERRREEINEN - EIRAEEFE |'C LU N HYARREINEN - & HHEERY
EEKHE o FESEEAL o

SUKTHEERE EEOIIEE > ZREERA | 2ERREE

FECREER] | RS > VRS HERITE+-SC A (B 5 200 REEERIE+-20C N

. | PABEN(IERE 2hr) 30min  |ZAELEN({EH% 2hr) 30 min
BRENIERE] (with [ i . = ~ ;
bypass system) 2 BLE) (12 1% 8hr) 45min  |BEELEN({F14 8hr) 45-70 min
PSS SEE(EH 36 0min | SE@I(EHE 36 140-220 min
B n (HHV) 34~37% 37~41%
gg:ég‘mugh :r)amtun:)al circulation

M KIERR

—

(3) % % B(Economizer): %% B ¥ % & AEE® > ¥ % H

=1
£

Fokd T bind o PR NEP T F WL AA
SESRIN S & § SRS I R R SR
CF A ke g > ¥ < BFFL o

(4) i # % (Superheater) : i # B 5% & -4 'p hbe fo F 7 & -



HaBRITTEREFLIELR BN FAKE BE O R
CRCRI R R
(5) £ # F(Reheater) : f1* & - B iffhip I v ezl > £
SR P DR BT RE O B F AR E > AL E
PR RR B A oR B R
(6) WX AE P Lh e F 2o RE o op R
(Pulverizer)~ i¥ b # ~ 3 # 7§ & B (APH) ~ £ % #' (SCR) ~

TS S

Boiler
Generator  Turbi tac
-—-_‘]IH:]'H& Boost Fan

: ' SW FGD

Seawater

[ Electrolysi | ] .
— — _l -
cw »
Aeration Basin
< < «— P
Filte | l
(- -

Lp "

(7) # % (Heat Rate)en ¥ = &_Kcal/kWh » 4% a¢ 53 &2 fl eniv
B0 % 2 7o 0 P& F 5 860 Kcal/lkWh o F] 4 F 7418

g Rl A o - 2 #E S L 2200 Keal/kWh

PF ) E 39% o

(8) - B dulpraFm > 74 € 3T s ag ¥k AH flue gas

e

outlet O,/CO,/CO, AH flue gas inlet and outlet temperatures
C, Primary air temp at AH inlet and outlet C, Secondary air
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temperature at AH inlet and outlet C, Total Airflow t/hr,

Secondary Air Flow t/hr,

Dry/Wet bulb temperatures C,

Ambient pressure bar, GCV kcal/kg, Proximate Analysis of

Coal, Combustibles in Bottom Ash and Flyash.

(9) %% dpyp e > PHETR I

Theoretical Air = 4.31 [8/3C+8(H-0/8)-S] kg / 100 kg fuel
CHOS-% per kg of fuel

'FIK’C H S]I}YQJI’/’;’O7 F}{%'\}."{""?’tﬁ“‘—krﬂfz

C+ 02 = COZ
2C+0, = 2CO
2H,+ 0O, = 2H,0
S$+0, = SO,
ol C OPRE

Z 2 (4 CO, %5

8084 kcal / kg of Carbon
2430 kcal / kg of Carbon
28922 kcal / kg of Hydrogen
2224 kcal / kg of Sulphur

+ + + +

CO) » # ¢ 4F 2

5654kcal / kg of CO formed 2. #i it o

(10)
ER

A eAe G T

= RGN o AR h G

N

ok o T R gy B AR TR
R ‘\ﬁ@ﬁ&°‘€-% R R4 g ~’f-g§5 BT R
G A hsh s bl TIORFERE D F 4C ¢ 3
WG 1%nT 4 4
Table 3.2 Effect of Intake Air Temperature on Power Consumption
Inlet Temperature (U( ) Relative Air Delivery Power Saved (%)
(%0)
10.0 102.0 +1.4
155 100.0 [ Nil
21.1 98.1 -1.3
26.6 96.3 -25
32 94.1 -4.0
37 02.8 5.0
43 91.2 -58
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3 ~ Routes to Success for Energy Efficiency and Conservation in the

Industrial Sector

(1) p &~ & 1979 & 3 4] 2”& -2 * 5% khiz” (Act on the

N

Rational Use of Energy) -

xﬂ
e
TH
2
)
()
S

ERgE#

#

fe @ SN R ERE AR BBAET B RLP

G FFFEREDL D H NG PARRYEFRED &
FORpA 0 XX FIRE RS B oa Ror X RE o § bR
PRl gy R R OE - KX # fod @ 9 ”Top Runner
Program” -

(2) &P * & Energy Conservation Law> 7 4 - AR h
1 EINF ",4rt TR ELEDE PR R ARTRER AR
Bt > BB LA ERRERARKF E LD LR
FERPEEFFLEINI S %S0 RoeF D o RS AL
300m’” et ﬁifﬁ’ﬁ'é;ﬁ\ﬁﬂﬁiﬁlﬁiééﬁiﬁo

(B) = T A SEAlNF o E N 0 P AT - LR D2
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QeEd7 EnELFEY Mfle p AhEgma @ Pa 7 1
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4 ~ Basic Knowledge of Thermal & Electrical Energy to improve
Energy Conservation (EC) performance based on EC Guideline

under the EC Law in Japan

(1) p ~c7EC Guideline 7 4% 1 Fade 41 6 < A3 ehdrag > !
(O Generation of Heat Fuel Combustion.
@ Heating, Cooling & Heat Transfer.
(® Recovery and utilization of waste heat.
(@ Conversion of Heat to Power.
(® Energy Loss due to Radiation, Conduction and Resistance.
(® Conversion of Electricity to Power, Heat, etc.
Q) WP 6 FF G e Aok U ETTRE B RT U RTY
T g 3l
LR R 4 0 R H e o
Bp AR
R B FERBORBT I
i B 18 eiE o g o

bhih & F B IR TR B s E b A o

®©@ ® & ©® 6 6

B~ R b S B 2 F BREGH A EREE



I i
5-1 =P
Radiation heat loss efc. T“"b'“ei 'DU’EGGHE"“‘”’ 6
1

.

Steam to process

3 Condenser

T t "" . | (blow-down)
1 Burner Boil ! b Water syaplying Pum
— oller i N ] @J_
Fuel Ecohomizer — I
Steam ] i I
1

Stack

hI_l

Air blower

(3) McAl# T B A & 2L (Micro cogeneration system) @ £ — f&¥ 11 &

RAR A AREH IS 5 BT UL iR s E

R BAENGEARE MNP ES A o B

WRGE AP A R 0 T O M T A AT D ARG R
SR T P 2R o

(4) Rp piare S A RE LR § WA RERIIT - o

2 A e T N AT %
FFors S~ it ? FK

oy
%
W
1%

A F MRS F L o
BEYBE R CRAH  FREOAEFIALBE

A2 EPRAR > R AR R SR AT

’7 Pump faclllly [kW]

: ®Q/60 ®9.8% ‘
| (discharge flow rate) [m3/min] x (total head) [m] T
| y . x Operatin
= ‘ ¥: Denaity of % (lirl:w of ’
- liquid @np n_‘ n, : pump) [h
| (pump x (electric x (efficiency of |
efficiency) motor transmission, |
efficienc: transducer) J

" (Note) Input powor of water pump |
‘ kW=0.163x Q x H/(n, xn,Xx n,)
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1 ~

* $B MECO Fim# T & & W1 &k

MAPNA & ®ff 4 -
MAPNA = * 3t 1993 & > 424~ B chp 4 & 5 X 4
TREROBKEF oI+ e 8 ¥

et GEFBT IR BEIAR FE e TS

s~ BT R

TG FFBREHLIFH 1R AR 23 Karaj o
MECO /]55%’? Tk & i 1 B -MECO % 4> MAPNA & | »
AEIIng A-dphBRfeziFmPpldar czad
2002004 & 70 o - BhT G R EBEAR PR &
400 & E AR FE AR 1 T+ 5 42004 & ~2005 & 2_ FF >
MECO § 3~ @4 &6 [ 3 B o D0 v d35 7
7 (reliable licence) > # f= ABB Switzerland % 37+# # & SEE(#
fs B RK ) ~ SFC(# jis #F & 4 4% & )fr Generator Protection(#
T DE Y o

%= MECO (i dhis /g L1 0 @ Fla F* 3+ V94.2 Hot

-.rmlk
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Gas Path ~ i g% » B 4e Inner Casing ~ Mixing Chamber - rotor
disc #>m 2% 3 A3|F 41 b i< 31 #5304 CNC 4ca

o BAFE FIL YL 5N L L 24 3~5 8 CNC
FR %

pe b s MECO » 5 = Bl g RS (i RIFRL S > 7 1Y
PEERFWORT GBS ZRE S FHE  casing ~ B
can %)t » RlEAg S N > LEFBRAF R FESEELR
BFORAE ﬁ”‘] AV o PRI SO S VNOx £ 3%0k B 3 #iddg o
B G2 ARMB T T VA3 Ak o s g
V43 L A#HP FRE AR EHE o B eilsli MGT-70
(MAP2A)  i& By 3% S d P 3 V943 12 & Silo 3
SRR 0 ZREG 16 50 b 450 HFERSRS T
N5 170 MW 0 B g 5 34.6% 0 #1355 10405 KI/kWh » i &

RS 1090°C > £ § R 5 556°C 0 BHE 5 11.8 0 NOx #3%

JE & 5 25ppm °




z ~ Country Paper Presentation

A=Y u/% i 7; ) ;ﬁ:% S %‘L\ﬁj_ [d}iig}% 1 SN g -
PRFeHEEZE P S@dFEp e Wpen AF R o T i Ao
WP PP e N % (& 7 Key institutions involved in energy efficient

technology 4 % Case study on energy efficient technology in Taiwan) °

\ n_ '“.fv’.r ; 4 i
e - : Country Paper for
Multicountry Observational Study Mission
on Advanced Energy Technology
1-5 October 2016, Tehran, IR Iran

by Chen-Chou Chung, Taiwan

‘I'afmmpoworoompany PRI ;:,}ﬁ ES RS kwﬁflj

Nattonal Taiwan Universit
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Outline
.. Taiwan's energyscenario |

2. Taiwan's energy development guideline
[ |

3. Key institutions involved in energy
efficient technologies

I |
4. Case study on energy efficient
— technology in Taiwan |

?'icam

iﬁ]i%:‘j*-‘;"’"

Uasignal Taian Loierie

1@ Taiwan power company
A

- 7774.4;

u 1. Talwan S energy scenario

Where is Taiwan?

suEg

The proportion of mountains, , plains is 3: 4: 3
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o 1. Taiwan’s energy scenario

. A?:cot%ng to BP(Brmsh Petroleum Company)’s survey in 2013, the
energy consumption in Taiwan was in the world’s top 25.

* Due to small land area and less Indigenous Energy. Taiwan need more
than 97% Imported Energy.

« Top 4 of energy supply category are (1)Crude Oil & Petroleum
Products, (2)Coal & Coal Products, (3)Natural Gas, (4)Nuclear Power

10°KLOE (kiloliters of oil equivalent)
160000 7

0.29

0.08

139 B Coal & Coal Products
140,000 + ®  Crude Oil & Petrol. Products
120,000
® Natural Gas
100,000 -+ v
—+~Indigenous Energy ® Biomass and Waste Total
80,000 T
® Conventional Hydro Power
60,000 +
-#-Imported Energy = Nuclear Power
40,000 + e
S = Solar Photovoltaic and Wind Power
04 - = Solar Thermal
EREEEEEE R R RN Year Taiwan's energy supply category in 2015
NEARARNNNANNARSARS

Bitar Do |

National Taiwan Universio

g 1 Taiwan’s energy scenario
TS| ’ ’

* Taiwan’s energy productivity over the past 13 years was
gradually rising 35%.

+ This means the efficiency of energy was increasing in recent

years. 000
T HAEEN ‘.
[Peerpon g vt Energy Productivity ~
5.00 -
) Rco2 U7
4% 380 g ety s . @

35 371
340 32\ 3,29 . l
300 |-— —
zw 3 cn
s < )
5
100 |- —
'van n M“
0.00 AR
2000

o7 o5 W 104
006 2008 2010 2012 2014 2016 \':.u

Tafwanpmrcompany TPRI LR }iwﬁd

Nattonal Taiwan Universit

- 14 -



2. Taiwan's energy development
o ,g:ldsgme
%] 3 4

A

* Development Prospects ‘

To construct an energy supply and demand Safety
system that is safe, stable, efficient and
clean and to build an environment that

helps energy saving and carbon reduction. / .
* Policy Principles

It is a core thinking of energy development
in Taiwan to promote a safe, efficient and

clean energy system. [2] Efficiency——Cleanness

2. Taiwan's energy development

el

Safety

system that 1s affordable with low risks.

» To stabilize the origin and channel of energy
supply, to ensure the balance of energy supply and
demand and the normal operation of the system
and to complete the risk management of the
system. ot 3 .:'

R,

§
3
1 Taiwan Unive
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> =

Cleanness

2. Taiwan's energy development
guideline

To gradually lower energy intensity and to elevate
quality in energy application for uplifting

competitiveness of Taiwan.
energy consumption
GDP

To strengthen energy use management, to promote
energy transformation, delivery, contribution and
efficiency to increase the value added of energy
application.

Energy intensity—

2. Taiwan's energy development
ideline

it

To gradually lower the intensity of carbon emission
and to decrease the emissions of other pollutants for
keeping the promise of carbon emission reduction
announced internationally and building a clean
energy system and healthy living environment.

To develop low carbon energy and use low carbon
techniques to lessen the impact of energy
development and use on the environment.
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