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Abstract

This paper contains three published journals and two patents covering the
self-production of electric energy, the economical use of electric energy, and
the idea and system design to improve air pollution. Energy is one of the public
issues worthy of concern and promotion. Because Taiwan is located in a region
with frequent earthquakes and typhoons, it should be more cautious in the
choice of energy; and the way of generating electricity will be related to
whether the emission reduction of Taiwan's CO, will meet the requirements of
the Kyoto Protocol.

Gas waste recycling is an important issue; especially for a large number
of emissions in locomotives and cars, not only carbon dioxide, but also
pollutants such as sulfides, nitrides and fine aerosols are likely to cause allergies
in the human respiratory system. The distribution of these pollutants is regional,
so the degree of damage of pollutants in automobile exhaust gas should not
only be paid attention to the extent which the pollutants are finally purified to,
but also the problem of period from the initial point of production of pollutants
to the time when they are purified.

In order to reduce the vehicle's exhaust pollution, it has been proposed to
install a cyclone-powered dust suction pipe and a wet dust-washing pipe, with
solar energy as power, on the hinterland of the existing road guardrail. Collect

pollution and purify it at the same time as pollution occurs. This transformation



of harmful air pollution into a source of carbon, beneficial to plant growth, is
invaluable to Taiwan, which lacks natural resources.

Taiwan is currently in the self-production of electric energy whether it is
hydropower, wind energy, solar energy, waste energy, biomass diesel energy,
and so on. Its ideal effect is still a long way to go; therefore saving electricity
IS a priority topic that should be paid more attention.

We have proposed how to sterilize tap water in residential water storage
towers with solar energy as power, whose method has been confirmed that the
number of bacteria is close to the level of raw drinking water. The method is to
set up a small tube of medical conduit material in the raw water pipe, starting
from the original residential water storage tower via the above-mentioned
sterile tap water transported through the small pipe to the storage of the house
to become a regular drinking water. This drinking water system is designed
with the following characteristics:

(1) Save power resources by omitting the procedure with original tap
water boiled before being drunk.

(2) The use of a medical catheter material as a small tube for transporting
sterile tap water is stable in material and does not cause uneven wall (prone to
bacteria on the uneven wall).

(3) Using special equipment (See Appendix B: Patent Certificate for
Pipeline Cleaning Device), the mechanism can spray back the reaction force
generated by the water at the front end of the water pipe as result in making the
small pipe pushed forward in the original water pipe into the kitchen outlet.

Air pollution problems are becoming more and more serious, and relevant
units of the government have also proposed prevention and control measures
for various types of pollution sources. Preventing air pollution from pollution
sources is considered to be a more economical way. However, when air

pollutants are diffused, air pollutants are flooding the whole environment. How

Vi



to solve outdoor air pollution is really troublesome. This paper proposes three
kinds of response mechanisms to try to solve the air pollutants that have been
discharged into the outdoors, that is, to use the existing mobile vehicles to
purify air pollutants, to recycle gas waste, and to promote tap water to drink.

Finally, it is recommended that the government implement the following
policies:

(1) Implement pollution reduction in the area of air pollution control area,
such as steam locomotives and other mobile pollution sources, and provide
certain exchange to fixed pollution sources.

(2) The amount of electricity generated by tap water will be saved, whose

saving can be supplied to a fixed source of pollution as a replacement.

Keywords: Greenhouse Effect, Mobile Pollution Sources, Drinkable Tap
Water, ERCs
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sl 5 4R £ (Emission Reduction Credits, ERCs) » #% &% 5 2.5 4k
F % 53 (OffsetPractice) f& * o “73f #54% fhdp o B 1 482 § 753 % 4 V)

FREZIFIRTFAF L2 F5 (Lin, 2015)
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)

$2F I ROZKEE RKFHE LB
#“é}ﬁﬁl»&ﬂgf }‘.Lipx /“‘3’{‘

P & 0T RAREARTRRAL o BN PR FEH L2 Rk
pORCRBBFE L SOk ERRERFT AT B ke B RKF Y b
?“%%ﬁ?i%%ruﬁum%kﬁékﬁﬁuazaééﬁgw%ﬁ
\ﬁﬁﬁiﬁﬁﬁlﬁ"\’%ﬂﬁllp FARAT RPN R SEYF O A
*ooRoo pLARH SR K B FEG TOP| ME B

DEwhs p Rk FIRAITEF2ZREGER S T -

QN%*%*%%%MW%%ﬁﬁﬁﬁw5bki+§’fo?ﬁ”%

A gAML T ERE (WA T ERER SRS )

@) * #FrREw > Aipfp b kg7 o kAL iF iF% 4,

Bl Rk T e T SRS AT

31 &2%HF P

A WY AER A KR A AR TR o R Rk
o %A PR R ST -

LA RBREAI CENRAERE RANMALY AP L2 G R R
Hiko A LERE L ARF D RRELT SRS ESE
R TR RTORIRELI R E LA L AR RE EYNRDER
MedhpiTdAnh o AP DPARKAIBIL AN Aove ZoK

R R s S BRP A FRM R

FER B (£ 31) kA FRLFPT SERTIREBTL B RS

€5 kAT LERERY > A2 MUEERF CFEIFPHEM AL

AR BT T A A LS Fau$ T2 A2 4% (Chenand Chen,

13



2012) ; R F R4 FIP R ARk dpd 0 F I e TRE K
""%a/‘a°p/f"’f e i: ?ﬁ‘g-%fﬁii’ﬁ}’!}? ;Lt%_;ﬁépizﬁ
Ao ek 32 ror o B X mBHEE AR > WEFE T TE A
CO % bt » LA RFTE > &R AEF > § 42 900-1000 2
5. COy» < % 5 % 28X 27e12-3 2 (Chen and Chen, 2012) o 4t % ¢
2R S Nk

ST R0 8 TR B AR R o L P e o g B 4
RRE AR SR IAESF D AEFRAOR RIS A H p Kok
FALARR{AGOGRN R 2 F AP o A 22 B E N FHAoR A
Ry L REE ’Ji%"ﬁisa]ﬁ‘ SR T R PAREREARL AT KT F

P\ ’V/j'l f’i‘;}{;‘l‘m}%' l*‘]m.]_

CO, #3x > A2EZFHMEEEET > #7 1

F R e doie i B AR R e § RS T A
FfpA i R R AL £ 1 p kT 2 AR L AF iR 2 ¥ A
Brci - A BB E I 1T R L2 kR KRR

T MBMAS LAY RI E P2 A RRP PR T A

23123710 L2 AT AL ZE

ER | A KA BRI RAFT B ERTAFTAET | ARFAET
2005 | 2,607.6 | 1,909.7 | 23.9 1.0 99.1 573.8
2006 | 2,739.4 | 1,909.7 | 102.0 1.4 116.8 609.5
2007 | 2,848.9 | 1,921.2 | 186.0 2.4 116.8 622.5
2008 | 2,933.1 | 1,937.9 | 250.4 5.6 116.8 622.5
2009 | 3,060.0 | 1,936.9 | 374.3 9.5 116.8 622.5
2010 | 3,214.6 | 1,977.4 | 4759 22.0 116.8 622.5

14



2312871022 RRETELFE ()
ER| &3 KA BLRAFL BERT|ZFARL| AAFAET
2011 | 3,417.1 | 2,040.7 | 522.7 | 117.9 111.3 624.4
2012 | 3,615.4 | 2,081.4 | 571.0 | 2225 111.3 629.1
2013 | 3,828.1 | 2,081.4 | 6142 | 392.0 111.3 629.1
2014 | 4,079.2 | 2,081.4 | 637.2 | 620.1 111.3 629.1
2015 | 4,318.6 | 2,089.4 | 646.7 | 842.0 111.3 629.1
H = @ MWh
TR &R kA (R105)
23258710 88T %s 384
ey x4 i BELS | R AR A3t
97 1503.6 392.6 34.6 71.7 2002.4
08 1434.9 399.8 32.9 68.4 1936.1
99 1567.6 400.3 30.5 75.5 2073.9
100 1616.9 405.2 28.9 79.4 2130.4
101 1602.5 388.9 29.2 96.5 2117.1
102 1604.3 400.8 31.7 97.5 2134.3
103 1665.3 408.0 31.1 87.9 2192.2
104 1716.5 351.4 30.2 92.9 2191.0
105 1804.5 304.6 32.8 116.0 2257.9
106 1949.5 215.6 33.2 112.5 2310.8
H = : MWh

FH KR kA (R 105)
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32 o P RRk2ALHETHER

Lin (2007) & =45 B p RORFA* K2R 0IT5 p RARARFE
BREQPF-EPRF 20 %‘ﬁ*’k?@kﬂﬁﬁﬂfﬁ-éﬁ’J'l‘f?'&?&%% LN
(ST AN E: SN S E A AR E G- AN I SNk E S N LIE
SR RRFEAG Y E R R A phe (S0 A A TA B RERF
KRR AbrbE S o F R TR A Tt A kF 0 ok s e 3
ST 4 4 R R RN AR ¢

L 1079 & B AeE L @ % g F (TR A KE > @ 5o

&
s
«7“_.

\

(%‘a
s
\av
Shs
—D

g p R RSP EHEFTE KA I 2 L
FHeod WL RIIAFERDIA TR IR REFLOL LR
MPGEET 0 R B RIEERT ALY > a @ IR IRIRAE D
(Chen, 2016) - #& 7% p -k i K AGL {6 vk [k © 7 2 47 0 e B0k
Pk AR ok Fp B ERWLE A REmE D W oK
A2 p RORR IR E DRSS A0 2 p RoRT 0 A Fla 2
R PR e R RORE AL RS A AR B RMEp Rk E A2
ER R R A T (R Ak TR )

£%9ﬁ*@’YFW%W§¥?§ﬁéﬁﬁﬁ%ﬁf

RS BEE R R MR 348

G - 1= s SR E S
fcdy (1) T3 A gr k20 AT AR
kE LB A TR CHEE LHFFPREFl- 4KE Y
220R k- F 2o grksc 3 100 B TR AL B
2 (=2 ) x (100 - 20)°C =160 (kcal) (3.1)
By () FE A E g k22 TR EA RIET F AT
TR R éisq] BT

I
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LS MOR

860(kcal / kwh) x sz % 90% = 774 (kcal / kwh) (3.2)
#(3.0)% 11 (3.2)

160 (kcal) + 774 (kcal / kwWh)=0.2067 kWh ( & ) (3.3)
PR p2tp g sEx > B9 22 g o gl s
FESF TAZHE 300 B 0 M EF R 35 Ay F AALE 300 A& o
Bl R 28 e f ol n@ A A E R A AY RET YR
(deidh FH2 LRT BT KR Y F it ) FI 304 Tl

FOESERL35 A Fp 0 EAE ALY KT

0.2067 (KWh) x 3.5(= /kWh) = 0.7235 ~ (3.4)

CEAFE g RE 208 URERIEA O MET R AT

(UEBINAE 42085 B T2 %0 T AORATIT
B3 a2 p kR4 r AR EPL 30 g T A

kEgY o H R APRERR 23 A 48)
2
3.5 =~ [kWh x 0.985kWh X 23mins/60mins X 5

=0.8808 =~ (3.5)

N

1 ‘ g1 _ _

5 [(24):¢ + (2.6)3¢] = > [0.7235 =~ +0.8808 =]

=0.8021 ~ (3.6)
Flpbd (3.6) Far o 52300 FAF EAY KE AT TR
0.23 4, x0.8021 =/ x 30 % x 12 i *

= 66.4139 B ~/& (3.7)
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33417 4 4 REBFL AT 4 ek 45
A AEIY A BT D

e R PR TS % b C(UV-C) A%
T A KR KR C I A AP E RS R o
ﬁ&ﬁ@ﬂ{ﬂ@@ﬁ\@i~%i%%§ﬁ%ﬁﬁﬂWM~ﬁ%ﬁﬁ
(RNA) ehibte » @ HRE 7= o WA UEd X Rk h BB R

ﬂ@gw@%ﬁ&%(ﬂgﬂ@?zw"ﬁm%%?w’ﬁﬁm~d

REREYE G RSAHET P ERAI PRGN P RER o R
ot iy azrariasdisyazaid ($22433)-
233K 4MCUV-C)~ & ~ &5 )42 v 4
wamc 3 53
IS ¥ - -
L AP F 5N (6 %
T A = ¢oE %
EEoH (8 P B
) ESEEE S e 47 4 7 FE T
WA R 1-5 %) 25-45 4~ 48 5-10 % 48
HAMpE TR e 4 vE %
AFFAFT # 3 ;
Bk g e # § §

F 4L kR ¢ Hung and Lee (2012)

%ﬂ@wi%’{ﬂ%&i@\&ﬁﬁ\&ﬁﬁ%ﬁ
F)48 ¥ ROR T % (

\mL
5»
3
S
Fe
oy
1 o
=,
o
—h
-
F
Tk
o
F
B



% 3.4 % *h 8 C (UV-C)100%:f i# & % im s & #7 5 S

T LA &F:( Lﬁ;& g LA &F:( f "

AR 0.30 EP(»A)RE| 041

b s 0.25 By 0.64

| BB R R 033 | _ | BmEZEHE 0.37

WE:]%‘ . NP ]3“:]&“ - PN

A 0.80 AN ST 0.51

A5 1 0.15 % EE 0.41

* AR B 0.36 SR 0.53

4 0.10 e 0.23

R 0.20 FRER TR 080

A | FES RS 0.08 || Hkpd 0.52

CRCE RS 0.73 TR E RS 16

CRGEZE N 0.75 B #p4 0.73

2 4o ik 6.67 iz + 0.33

W e o 0.73-8.80 |wigsz | T #MAD 2.93-0.87
¥ 12 8.0 ¥ A4 F ik 2.0-3.33

=2 L 0.23-4.67 FTwdvESE | 087

F4% % 10-40 Fhak 7.30

k| P ER 093 |'kE# %% 1.22
AP e 3.40 Rt &5 aE | 4-6.70

" Zi;‘}% Fu’ngl f[,% 1.60 4 fxﬂfi R %‘Lfﬁé%ﬁ ;,;3 4.0

6B 2.67 T A e 1.6

*UV 5z B 30 mw/cm?

oL kR : Qinhuangdao Shijiyuan Water Treatment Technology (2012)
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A v 2 p RORAG RREERY g R L REER o -
s CK) A EmE P2 L - 2ok T RN R A
IorokT R R G BB G R T AR P RUER R R LT
dhok o HERKEP R CEFFHT LB REIINRS T e
BART ™ o5 B ERARIEZ REAR A KM R R RV BB R B E R A
W RARZORECEFPRERERREN A EME - 2RT B RS o
B AR h K RS T R AR EE N K P T N b MU
Bl 3.1 (Lai and Chen, 2016) > B 3.1 7 » 2 &dwif =+ F 5 2 KT -
Hok 2 R etz P 2 oG 0 3 {a B dEE d k o 1
if Iﬂ’ﬁ}%@ TR AR

ARLBRKE N S EFH A B R L § RET 240k 3
POEES T e A o i) FAOE S P P AR nF
PP L FEENAA T I RAFREDGHE ARDES RS0
BE R s %ﬁ%ifﬁfiiﬂéfﬁfﬁg,ﬂé 5T AR SRSE | §NE1 N S x k] %Hifﬁ:i

&R E T g i L AR s FAp B AR 4 (Inert) ~ & & 1+ (Non-

3

Toxic) ~ # & # i sc(Non-Allergic Response) ~ 7 7% (Non-Carcinogenic)
EEAEEI L R oTRE L R Y 0 %Hﬂ'”'“v\ilﬂ*‘? &%
& £ & (Metals And Alloys) ~ 12 % #1# (Ceramics) ~ & 4 &+ #
(Polymers) g2 # 4+ e &4t % (Sung and Chen, 2003) - A7 Tk * & 3
it 22 g3 FpHE > mFE2 gk % 2t o
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Bl 3.1 p deok 2 &k Bk ARl
THLKR AR R

3.4 ¥ -RIER AKX Mﬁ EIZPZ ﬁ:@,ﬁ&‘u

Lai, Chen and Chen (2016) 2 #74] & 4] T & B33
FRGAKEFHE ST RO 20 2 g AP RB N2 R
REE DRIATRG A A 0 F e R 32 47m c FRGTRERE ¢ - gk
A A - B - BRI EeB A - B
SRR 0 B P 7R R R R B KON e B A g e SR 1
R AN - R AP 0 ¥ - W 3 R R A &
Boo R AREE G - ¢ S BhA B SR F - P AR
Bl rg e G TRR T E et R 0 & ﬁmﬁim—%méiiz%
PRER AR B oo RS AT RG-SR B RGRERE Y
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f G BRI AT AN F

¥
%ﬂﬁﬁ#ﬁﬁﬁmﬁ¢°“?%%%%ﬁﬁffﬁﬁuz@m%m

SRR EUEBE CNT - AR INEE A - PR R
= %4k L % 5 F

PR R e o M FRGFAEE T F - T A A RE
- EPBEE- CEEREF BRIV Girg A

FHAFAET AMOD A FECR R EPE o 0 FLy
FEALH TR e R 7 e R L ol Bk
Hig o B R HPADB R PR B o RS § - FHE - B
SEMON Lo BIEA S - FE B s AT G A

TR E R T F A2 P A oo SRR E A ¢

iﬁﬁﬁ—%@ﬁiﬁﬁij%fﬁﬂw%ﬁa%%mmiaaﬁﬁ@

i - TR R w0 P EMRI AT S 5K BBt 4 e
;‘ZP\ !ﬂﬁ o
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HHENX BTG ZE N R

A
|-

g > ®
5} > &

B 3.2 5 p A5V BB g P kS
TALk R AT I ($ R A2 iER)

35 &% | &

S AN REFER B TR AT A R B F T 7
WRR R FL T L h A d Reh g §RGKRE TP & L kb &
g Ea s k2§ p koka sl ol dz i &8 RFNA
A oK EndEak o FEFIHE-R F P KRR H AN A F2 R A AR LR F VR
o APEPR - X T AT hp dokodek L ojaed U kB £
B e TR R AN SUBME T & kA 0 e F H
FEHRES 2§ BERG kE (X F 8L F)RBET E BET
KRBT L RS AR RFLAOKEET Y S o RES] &
BT R RORTR A B R o M A A AR 4 Rk
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T g g o
AT AT TR LERD SOk i BF TS R
(1) &4k (F2FAT IR 4)
(3) #-k g 4t » 7 SR GE KB AIT M kP T T w0 ko
THRARFRT R
(4) £EHFRFSK S5 T HAGEY ARh ST LA R
INEFT ] F b Rk kR R iz FlA k2 )

BooRPR G RRAOBEA L LA REEL B BT IR -

-~
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S I RopBEFEr 2 2R - F VR
A SRS RS

.h
u\,

TR

ARF P L AP ATARAGER AR LI S TR
Eibpefifek B AP FAL PRI BARE FE PFRE
i F o AFTIIY SHBA TS AOBER Y EREER B 2wk
FRASREF  EIRFAAL DY - R RS Ty o iE e
COz o iz fa #ip3n 5 42 B3 75 COz # 1 S 4R 3n 5 ip ez v COz 2. 1%
oML RTRL OB FITT -

42 A2l 2 W2 CO2ehk 353§ it i
¢ 2t (Chenand Chen, 2012) 74w : {3 F= £ £ 39 COx 2% & 2

g o M ERES e AERI S PESRFRIGRTE PR T2

— o SPEEFR B 1997 # 9 COp A ohpiac W Mt P A 0 b 1997 &

0 TAREP AW COenA PR E » S R R &
i B - (Chenand Chen, 2012) o iz 4 77 37 & K pt = R 2 S B 7 3

¥

BRI AR oA ZF P AE Ak COp A 3B E > L 17 2 o

e
I

vk CO#2x& » 41990 & 2. 1541 =>eg*s 3 2009 & 2. 6.39 2> »

N

F2l AP ARF o S8 COZ BB ATHe B F & § 1181990
&2 588 2WEd £ F| 2000 £ 2. 11.58 2w o 28 G 12 CO, 3 4 B 4ot Bk
fii,ﬁ'if"%&%’“irzﬁ'ﬁ*ﬁ S e S S R S SR S S

FR2AFAEZHZ A3 2421 CO p* s 2 L & iF
(ﬁﬁ%ﬁC@%&ﬁﬁﬁC@%

25



PR L1 d a2 L 3%E 4 TR FEBEL AN R AR A AR
FIh 4 A AR g (HY R4 ar §A4 MapEy 2 BB
BRI L O R TR U RS kR L (T E
PR A AT ARR AT S G TR AT ) R A
R G IR AR o E- WL IRF A BB IE D o £ H LR
SAP TP ERE e (TIE TR AT R 9
Fr)RT A FERY 2 Iﬁt}iﬁalxﬁ%@aﬁﬁ@ { Lr Y
B i RFC R 2~ e

-

W EERES ¥ SR

"
ik

-

o F AR 0 H AR A AL
*M@ﬁ&@%g&_ﬁlﬁgg,aﬁﬁ%ﬁﬁ4oﬂw@ﬁ

PocBRAFAES AP ET L T Ko f 3L 3(2
FECO) VA S o AT DR AR -

SR E R TR EFERAEY hA B R e kS IT AL L
T4 e T8 o0 90%-95% » £ F 5%-10%c<rdr Fd 4 3 2 se s
B AP R TR R R PR § A RS F ke A

SRR RET X

431 fifE %

Yao % Tian % A2 &% RBRAEFZF 7 - F ROk
BOBRIT NEGEE RO e @ FER A FF DI P E(REE Y EA

S

(
EFefE e ) "TREGIASTERISEF - FAL 23T (37
§ N UrRE ) FiREL
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4321121 CO,87 &9 1 é

T RS e T ERNR G RIFRN 2 a (40T 7] 4321 frit )
RS T AR S BT 2 M (40T 5 4322 #1i ) AP R T

2 KA (40T 7] 4.3.2.3 #rit ) o
4321 = @ AF A H FR-Fa AN T ER hd s 25T
baE T A e v B E A ST S 0 fkB E 20-25 2 ¢ o
- EX 83 ERE- = P N R AR - B R
S A ] dt 12 P EP R £ BRATR - PRI R
1-15 & = enfltai = 4> & 27 F g 15-20 &2 o ghg it &

&y

AN B R S VAR S i NP2 B ) f]+¢? i %Wz (Yao &
Tian, 2008) -

4322 b ST BT Aok A TR T 2 AR (% f)
M ¢ & JatrophaCurcasL.): ik ff% w 3 & & T = g > H
BT HRRA FUES o i B0 & 0 AR RS K BT
Bzt B COp (HEF Je £4E COp w5 4 i H 4r ) o 4ok Jc
PR 2008 & 3 7 A= ¥ 20 &£ 2 $A 3t d R MR 7
YLE G R Te BT R R AL F R RT3 g~
NT$304,760 ~/& (Yangand Chen,2011) - p & k35 5 4 pEdp >
SRS ARBWHR TR P E ALY LA R

FAW e P a5 4000 27 0 #ict E AR DA o 51

BLEHpATAAL TR O flEE B E 2 R EEH 10

NWE s 2ECAEIS F b 55% 0 dodk F g i COp 8T e 1R A A

BLEod LS SRR - R FHET A

OB 2 B BT AR S A A (L)
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4323 p AFFT AR - AR ERDT M0 U A W COyR T f
FRORMTAFREF I HIEC T ERTT EG D
Pl A F R CORE AT A g d 3 HH
BB ARG o WU E E SRR e 3=t (Perkins, 2009)

433 %1 CO¥E Z 1 F % enfle

< F ¢ Z F sk AR 9 0.03% (300mg/kg) e B E 4P
BEERE AAEF S F CRERT LA ERESRLEAA
G fRA R ARSI AT R € R BEFES L -
fribe2 3 o JRASIEE T CO» B 5 -

a%jvlgm‘i~$iﬁ%%iﬁ‘%ﬁ’&%£%%7’gﬁ

ToCHAATY R I EIERAR A AN TP A SRR D
FF AL 2R i CO > AR LA R 2R (HC) 5 7 A
P2 E (S)c % (N)» 2 e e 6 1A 4 o o

44K D FREEMTAINTEF
COd —~HixfFfro Hirz BéEma v I - AR L mrkang 082
RCO, g3 M%cnai & RF] wtms » COy ¥ % {‘f;@_ﬁﬂ)ﬂ

FoRFLOeAAESFAREEY AR CECE R IRASAL

T

1% e COp 82 4 BT A ABAL M 747 117 ok (HOp) # 44 ( 4 472 & AmiL )
K (HOp) i Bt (A %K BARAL) %A% o 4 £ 4 ik it COpAL
L COpM e Fléte o FI A% U T 25§ 544 %73 & § COpo

AR FRERTAA DA T AL PR OGIFE) R FEER

~

N
XN

Ze
SN WU 3 °
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WA BTG R BE Y s A S A ERS T 2

PR ARGHERENORE & p (HC) s BARBAH D (dof
41) P2 TiE N2 HC 2 k2 A HC R Eehp Aze + 5 ¥ A2
» L d HC d Bk sk o
—-—'—'_'_'_'j._-‘—-_‘_-_‘_‘_"‘"—-—-
— ey
P N
/
I.'III I‘.I\.
e Ny
|'/_/ _\_\_‘_\___-_‘_\"n
| \
|| mrEa ft. 7 5B
~ |
| |
>
J BIF

HEZ(ER)E

1’4
B AHACARTTHEERAPED)

B4l;78d 7% A4 54 5 % (Perkins, 2009)
TR KR APy ER

A B P HC : A2 B & ik 20% ;5 C ik 20% > D it 60%

T3 Pz CO > NOy @ 450 D ¢ i 100%

AP ERY ks 4 E & FAeik 100%
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PR MM R AT E T (S LR 42 EARINA )

% (1)1 51 2R At BB W phda C 2 51 AR 1@ A HC
JEP E M B o

5 () B A 1 BB T2 HC B R R o B
ZHFBHEI AGIFLRE (2LB42EF 3 )0

Hw Q) HPRAS BRI A Az F 2 o s FgF2 HC F
Rijc il 25 25 R g (Intake Manifold)
V(S AMA2 27 ) P 3w 2 AP IR kSRS

HC ehs 3% -

]
[ ] [ —mas

HE
Hr

PveR| | YA

fE{EF eSS

E#EGA(ELO

Bl 4.2 p ReTEFF > HC 2 3% (dom Spp #7575 )

FA KR AL R
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442 R A BED
Hpm 2 L@y g2 g EnaKilt F BF 70 L%CO
2 HC % it = CO2%2 k> #NOEBR= No P witid s 8T

B JEPRNIVA

Ny

PR B F BB AR RFY BN FHBEEN
TR CO% HC £ v mgrdite NO £ « sb a5 enp 2 80 p 2R3
2% F R R o B D% CONHC 2R3 % & > $ 0l
2 NO 75 = A2 Hcig -

F b R T R Aot TR (T

573
m
ﬂ@ﬂT%ﬁﬁi%Q%iﬁﬁ“Cmﬁﬁ%ﬁ%iﬁﬂﬁﬁﬂkﬁﬁo

* } &A= 2 3 Su¥E e A= ® (Perkins, 2009) 5 =
SAcB 43 2 TR FRRS R o FHRIGVEh FoRRT BT LalkB o
) E L o Ao 44 o
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S

BRI EREA

\ N

Kl HE \

Bt | Etgscoz

WKKE

LTS ERE
BELEHRA |/ S AN

L AIARYA
EEERA | /| | 4 ~TF 1t

Vo f ! rl e 7 g"’
VISR i< VIR ) rsiane

kEEL | LREE

-

(FEROELFER)
ESNE

B 43k F-LRFEE T LE
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AllGE L SNl Y

& §
i 2 @ REAHAZLRRE
Bt REALER

¢4

TR HEMER | | @ | | EAkE BENHE
BR# | | RERE | [ RE Aif 24

Bl 44 1% B EE B g R o mwic COp i bm & R E

TR KR APy R

1) =B FEXE)F I HAGTR A EE L EEEIELS T

Aok BETRDTFEM - S 6 VBRI A VS
FOF e Bl A3 RS R Y R o

2 “BRIZERIGCZEFRER TAAF AEXX B - Pk T

A A2 i b bt KR 6 v Bl A3 KRS T a4 Kk

e
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(3)

(4)

()

(6)

(7)

b EART A f - Aigrs ah FAE ¥V - AR
LB o g SRR B A B o st R B iE o e B 5 AR dofe A
25 - BRAL FI B A3 AR AR R TR A4

FENRDFT AP S S4FR TSRS K AR EE T - o
A5 F 4cB 43 A dde 2 (BRFIRIT D A B ahg JndE )
LR (5 AT 5~ B e f X T e A ) 3
g g vk o BE AR A X FIAARE P BR(S € B ERR
BILEG FT A EEE-FEALIR e P 2 T A F
CBots €n X ARG B3 X MALE AR X 4k B4
REREY GO AR AR R TR I AERZIER LR
b A eRIFAR KR E R E RAF AR OV G s E Rl B
B P2 X N LahE S o v W S AMRIC BRI AR

e D R R R RS R 4 R Ak

FAMRY LB 43 SR ER BARRE LS F T HEF AL E
BAr (S) 2§ (N) o d 8B5S kg2 &7 34c SO+ 7 = 4c NO; -

&
~=h
|§\
gk
\

=
5

~

1\3 =

\Tm

LR 1y
£8P

f‘\

T
—3"\

qii

{

ﬂ .wv

e 5

\fm

Y
A
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Abstract

In Taiwan, the production of in-house electric energy and the economization of elec-
tric energy are public affairs most worthy of concern and popularization. They are re-
lated to the justifiability of the advocacy of carrying on nuclear electric power genera-

tion in Taiwan, with deep concern of its frequent earthquakes. Moreover. can Tai-

wan's annual CO, emission reduction meet the requirement of the Kyoto Protocol? In
terms of the production of in-house of electric energy in Taiwan, hydraulic energy,
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wind energy. solar energy. waste energy and biodiesel energy are not vet ideal.
Therefore, how to economize power utilization becomes a subject of great concern.
The tap water from residential water towers is sterilized by ultraviolet germicidal
lamps. which has been proved to produce almost aseptic tap water. A cardiac catheter
material-like tubule is inserted into the original water pipe, starting from the original
residential water tower and ending in kitchen. The aforesaid aseptic tap water is de-
livered through the tubule at a low rate and stored in the room as reserved drinking
water. This potable water system design has the following features: (1) omitting the
original procedure of boiling tap water before drinking to economize power resource;
(2) using human cardiac catheter material as the tubule to deliver aseptic tap water,
while the material is very stable at high temperature, there will not be rough inner
wall of tubule because rough tube walls are likely to breed bacteria, (3) using jets wa-
ter backward at the front end of a water pipe. this special equipment generates a
counterforce to push the tubule forward in the original water pipe till it reaches the
kitchen outlet. (4) if necessary, setting an optical fiber around the aforesaid tubule, the

tubule can have the transmission function of a network cable.

Keywords: Carbon Dioxide, Drinkable Tap Water, Ultraviolet Sterilization, Cardiac
Catheter Material

Background nomic Affairs (Chen & Chen, 2012).
The aforesaid goal is established by the
In terms of Taiwan's CO; emission, Bureau of Energy according to Taiwan's

its ranking is the power generation in- industrial CO, emissions, as required by

dustry, rail/road transport and steel, ce- the Kyoto Protocol. After the Fukushima
ment, and petrochemical industries (Tsal  yyclear catastrophe, the nuclear power
& Chen, 2001). In Taiwan, electric en- policy of Taiwan was strictly reviewed
ergy shall be highly considered among regarding whether Taiwan shall exercise

all energy sources, which is related to a nonnuclear homeland policy in the

frequently occurring earthquakes and long-term. This paper hopes to imple-

their effect on nuclear electric power ment the energy saving policy of drink-

generation; and whether Taiwan's annual able tap water in Taiwan, where the en-
CO; emission rate can attain the goal of

CO; reduction, as established by the

ergy saving effect of this energy saving
policy is provided as reference for the
Bureau of Energy. Ministry of Eco government to establish a power utiliza-

2
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tion policy.

Taiwan is very short in energy, and
its energy is mostly supplied from the
Middle East and Indonesia, which are
far away. Thus, their transport and
transaction costs are high. And, the en-
ergy supply market is very likely to be
monopolistic or oligopolistic. As Taiwan
is confronted with such unstable energy
supply situation, it highlights the im-
portance of indigenous energy produc-
tion and energy saving. In terms of in-
digenous energy production, Taiwan's
indigenous energy is mainly renewable
energy at present, including hydraulic
energy, wind energy, solar energy, waste
energy, and biodiesel energy. Taking
power generation as an example (refer-
ring to Table 1), hydro power generation
is limited by decreasing water resources
in Taiwan, and there is little opportunity
for development. Wind power genera-

tion generates low-frequency noise and

landscape damage in operation, and thus,

is protested by residents. Solar power
generation costs are as high as 4 times
that of biomass power generation costs
(Chen & Chen, 2012). In terms of waste
power generation, while garbage classi-
fication is quite good at present, many
incinerators have no waste to burn. The
installed capacity of nuclear electric
power generation remains stable in Tai-
wan, whereas the installed capacity of
thermal power generation increases year

by year, as shown in Table 2. Coal fired
power generation has the largest propor-
tion in the most striking CO, emissions,
as each kWh of electricity generation
produces 9001000 g CO, according to
the coal quality, which is 2~3 times that
of natural gas (Chen & Chen, 2012). The
CO; emission resulted from such a high
percentage of thermal power generation
is adverse to Taiwan's image in the
global consensus on greenhouse gas re-
duction, and thus, may incur interna-

tional sanctions.

As stated above, how to develop
biomass energy and save energy are ur-
gent energy policy issues for Taiwan at
present. The drinkable tap water policy
is an instantly effective policy for ener-
gy saving, which is why this paper aims
at a system design that uses original
residential water towers and pipes to de-
liver drinking water sterilized by solar
energy electricity storage UV-lamp to
households.

Energy Saving with Drinkable Tap
Water in Taiwan

Lin (2007) compiled Taiwan's
drinking water regulations regarding tap
water quality as the objective of tap wa-
ter quality management. The objective
implementation rules included water
source protection to maintain clean wa-
ter, and enhancing the water purification
monitoring system, water quality

The Intemational Journal of Organizational Innovation Vol 10 Num 4 April 2018



Table 1. The Renewable Energy Installed Capacity in Taiwan in Recent 10 Years

Year Total g‘;,g:grgg::r] Wind Power Sol‘?;lf;}in‘c:)to- Biomass Waste
2005 2,607.6 1,900.7 239 1.0 99.1 573.8
2006 2.739.4 1,900.7 102.0 1.4 116.8 609.5
2007 2,848.9 1,921.2 186.0 24 116.8 622.5
2008 2,933.1 1,937.9 2504 5.6 116.8 622.5
2009 3.060.0 19369 3743 9.5 116.8 6225
2010 32146 1,977.4 475.9 220 116.8 622.5
2011 34171 2,040.7 5227 117.9 1113 624.4
2012 36154 2,081.4 571.0 2225 1113 629.1
2013 38281 2,081.4 6142 3920 1113 629.1
2014 40792 2,081.4 6372 620.1 1113 629.1
2015 4318.6 2.089.4 646.7 842.0 1113 629.1
Unit: MW

Source: Bureau of Energy (2016)

Table 2. The Capacity of Power Generating in Taiwan in Recent 10 Years

Year Grand Total Hyf:iru;n]g:\ i Coal-Fired | Oil-Fired | LNG Fired b;l;c‘iiir
2005 43,162.6 2,602.0 16.906.6 4,740.4 11.162.0 5,144.0
2006 45,049.8 2,602.0 18,235.3 4,548.3 11,780.8 5,144.0
2007 45,879.2 2,602.0 17.906.8 4.581.9 12.795.6 5.144.0
2008 46,3711 2,602.0 17.865.2 4.553.9 13.272.8 5.144.0
2009 47,974 4 2,602.0 17,9242 44814 14,7628 5,144.0
2010 48,884 4 2,602.0 18,0147 4,185.1 15.724.0 51440
2011 48,794 6 2,602.0 18,0147 3,7555 15,861.3 5,144.0
2012 48,423.9 2,602.0 17,443.7 37435 15,8753 5,144.0
2013 48,859.5 2,602.0 17,4622 37399 16,083.3 5,144.0
2014 48.475.6 2,602.0 16.827.5 38571 15.965.7 5.144.0
2015 48,703.2 2,602.0 16,815.7 3,697.0 16,125.9 5,144.0
Unit: MW

Source: Bureu of Energy (2016)
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Table 3. Comparison among UV-C, Chlorine, and Ozone Disinfections

Uv-C Chlorine Ozone
Sterilization mode Physical Chemical Chemical
Cost investment Low Low High
Operating cost Low Moderate High
Maintenance cost Low Moderate High
Sterilization effect Excellent Good Unstable
Sterilization time 1-5 sec 25-45 min 5-10 min
Hazards to the human .
Very low Moderate High
body
Residual toxic substance No Yes Yes
Change in water and air No Yes Yes

Source: Hung & Lee (2012)

improvement, and water supply diffu-
sion rate. Taiwan focused on the popu-
larization of water utilization at the ini-
tial stage of the operation of tap water.
Afterwards, as the living standard of the
public was increased, the demand for
water quality grew gradually. Therefore,
water quality must be continuously im-
proved to meet the standard of devel-

oped countries.

Taiwan prohibited using lead pipes
for drinking water pipe in 1979. In order
to improve the quality of drinking water,
water utilities gradually replaced the
pipelines with stainless-steel pipelines.
Considering the cost of replacing pipe-
lines and household privacy, the re-
placement engineering was mainly con-
ducted in public water supply lines.
while houschold lead pipes remained in

houses, resulting in partial replacement
(Chen, 2016). While water treated by
waterworks can be directly drunk, after
long-term use, the inner walls of deliv-
ery pipes become rough, which nourish-
es bacteria, thus. The public still worry
about whether the tap water delivered
from the waterworks to houses can be
directly drunk, or whether they must boil
tap water before drinking. The main fuel
sources for boiling tap water include
electricity (electric hot water bottle or
electromagnetic oven), compressed pe-
troleum gas, and natural gas. For con-
venient analysis, power consumption is

used as the basis of analysis.

The following data are obtained

from actual experimental results:

Data 1: each person drinks 2 liter (L)

The International Journal of Organizational Innovaticn Vol 10 Num 4 April 2018
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water per day on average, and the heat
for boiling is described. as follows:
Heating a liter water by 1°C requires
about 1 Kcal. As ordinary water temper-
ature is about 20°C, the heat required for
heating 2 L water to 100°C is:

2 X (100 -20) =160 (Keal)  (2.1)

Data 2: if each person drinks 2 L water a
day, and the water is boiled by an elec-

tromagnetic oven, the electric cost is:

The calorific value of an electromagnet-

ic oven is:

860 Kcal/kWh(electricity) X 90%
(combustion efficiency)

=774 KcalkWh (2.2)
(2.1) is divided by (2.2)

160 (Kcal) / 774 (Kcal kWh)

=0.2067 kWh (2.3)

At present, electricity is charged in
household units, and the household elec-
tricity charging standard is: if the
household power consumption exceeds
300 kWh, it is charged at NT$3.5/kWh
(note: the exchange rate of US$: NT$ is
1:30.41 as of 2017/4/18):, if the power
consumption is not in excess of 300
kWh, it is charged at NT$2.8/kWh.
Taiwanese people highly depend on
electricity in daily life (e.g. air- condi-
tioners and electric appliances), and for

most households the monthly applicable

unit of electric charge is NT$3.5/kWh.
Therefore. the electric cost of daily
drinking water per capita is:

Electric cost of (2.3)
=0.2067 kWh X NT$3.5/kWh

= NT$0.7235 (2.4)

(the two costs are free of electromagnet-
ic oven setup cost, and only include the
cost of power consumption)

Data 3:
if each person drinks 2 L water a day,
and the water is boiled by an electric hot

water bottle. the electric cost is:

A 3 L Zojirushi electric hot water
bottle, which consumes 985 kWh per
hour, is used for this experiment.

3 L tap water is poured into the
Zojirushi electric hot water bottle. which
has an upper capacity limit of 3 L, and
boiling time is 23 minutes. thus, the

corresponding electric cost is:

NT$S/kWh X 0.985kWh X 23
min/60 min

=NT$1.3212 (2.5)

Therefore, when the daily drinking wa-
ter per capita (2 L) is boiled by an elec-
tric hot water bottle, the electric cost is:

2
2.5 x 3
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2
=NT$1.3212 X 3

= NT$ 0.8808 (2.6)

Data 4: the electric cost of boiling daily
drinking water per capita (2 L) is:

1
7 [Eq.(2.4) + Eq.(2.6)]
1
— 3 [NT$0.7235 + NT$0.8808]
= NT$0.8021 @.7

According to (2.7), the annual electric
cost of boiling drinking water for 23

million Taiwanese people is:

23 million X NT$0.8021/day * 30
days X 12 months
=NT$6.64139 billion/year

System Using UV-lamp Sterilization to
Produce Drinkable Tap Water

This system uses solar energy elec-
tricity storage as the power source for
the UV-C sterilamp. which is very ef-
fective at destroying bacteria, viruses.
and microorganisms. [ts sterilization
principle is to damage the structures of
bacteria, viruses, microorganism DNA,
and RNA to kill them. The best material
for the UV-lamp pipe is pure quartz
glass cell, which is made of mineral
crystal with UV transmittance greater
than 80%. Therefore, considering steri-
lization completeness, the UV-lamp tube

must be made of quartz glass cells. From

any angle. this disinfection is much bet-
ter than chlorine or ozone disinfection as

shown in Table 3.

Ultraviolet disinfection is the most
advanced, effective and economic
method for disinfection, as it can thor-
oughly kill all bacteria, viruses, parasites
and algae in a couple of seconds (refer-
ring to Table 4). It will not cause sec-
ondary pollution or leave any toxic sub-
stance, and the sterilized object is
non-corrosive, pollution free, and free of
residues,

In the drinkable tap water system
concept, as designed in this paper, a
stainless steel water tower is embedded
in the original residential water tower.
There are water inlets at the right and
left top of the stainless-steel tower. Thus.
when the water level in the tower rises
to the inlet height. the water flows in the
stainless-steel tower and is sterilized by
the UV-lamp. And this sterilized drinka-
ble tap water is delivered through the
tubule of a cardiac catheter material in-
serted into the original water pipe to the
household. When the drinking water re-
served in the stainless-steel tower is
lower than the water level. as detected
by a sensor, the tap water is supple-
mented into the water tower till the wa-
ter level in the tower reaches the right
and left water inlet height of stainless
steel tower. When the water level out-

side the stainless-steel tower is lower

The International Journal of Organizational Innovation Vol 10 Num 4 April 2018



Table 4. The 100% Bactericidal Efficiency to the Common Bacterial
Virus of the UV-C’S

; Time required " Time required
Lype Timie for 1ooealmk>) Type Dius for 1009 o]ki_ll(s)
Anthrax bacili 0.30 Tubstohoelelhomehen 041
bacili
Diphtheria bacili 0.25 Vibrio cholerae 0.04
Bacterial Tatanic bacili 0.33 Bacterial Psendomonas spp 0.37
Clostridium botulimim 0.80 Salmonella 0.51
Dysentery bacillus 0.15 Intestinal fever bactena 0.41
Colon bacillus 0.36 Rat typhoid bacillus 0.53
Adenovirus .10 Flu virus .23
Phagocytic cell virus 0.20 The polio virus .80
Virus Coxsackie virus 0.08 Virus Rota virus 0.52
Love ke virus 0.73 Tobacco mosaic virus 16
Love ko virus type i 0.75 Hepatitis b virus 0.73
Aspergillus 0.67 Soft spores 0.33
Mol sporee Aspergi]lu? (.73-8.80 Mo e Perrﬂcillium‘ sps.cies 2.93-0.87
Dung fingi 8.0 Poison penicillium 2.0-333
Mucor 0.23-467 Other fungi penicillium 087
Blue-green algae 10-40 Paramecium 730
Water algae Chlorella 0.93 Water algae Green algae 1.22
Line worm eggs 3.40 Protozoa 4-6.70
Infectious pancreatic
Fish disease| el ciscase 190 |Fish disease ey *
White spot disease 2.67 Viral bleeding 1.6

#UV Intensity: 30 mw/cm”
Source: Qinhuangdao Shijiyuan Water Treatment Technology (2012)

than the water level in the stainless-steel

tower. the UV-lamp is activated for ster-

ilization as shown in Figure 1(Lai &

Chen, 2016). Figure 1 shows that there

is a jagged stick on the right and left

edges of the stainless-steel tower, thus.

the stainless-steel tower can be conven-

iently lifted to clean the bottom precipi-

tates.

A biomedical material grade tubule

made of cardiac catheter material is in-

serted into the original water pipe to de-

livery drinkable tap water to kitchen

outlets for drinking. This biomedical
material is used for making medical ap-
pliances used in vivo or in vitro. Basi-
cally, these medical appliances can
safely, whether directly or indirectly,
contact human tissues, body fluid, and
blood. In the traditional biomedical ma-
terial research and development concept.
the ideal biomedical materials applicable
to the human body must conform with
the following conditions: good biocom-
patibility, inert, non-toxic, non-allergic
response. non-carcinogenic, easily pro-

cured, and inexpensive. Clinically used
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Figure 1. Drinkable Tap Water System Design Structure Diagram

biomedical materials can be divided into
4 main classes, metals and alloys, ce-
ramics, polymers, and biological materi-
als (Sung & Chen, 2003). This study
uses polymer cardiac catheter material
with high inert safety to guarantee the
sanitation of drinkable tap water.

System Delivering Aseptic Drinking
Water from Residential Water Towers
to Households

Lai, Chen, and Chen (2016) used a
new model patent "Pipeline Cleaning
Device" to solve the poor cleaning effect
of known pipeline cleaning devices. The

innovative design of this pipeline clean-

ing device. with a self-propelled image
output function, is detailed as follows,
and shown in Figure 2. The device con-
tains a cleaning head body, and is pro-
vided with a propelling channel. a rotary
jetting channel, several spraying chan-
nels and a rotary brush head. The rotary
brush head can be rotationally located in
the front end of the cleaning head body.
The propelling channel is located in the
cleaning head body, where one end is
closed, while the other end is connected
to the external surface of the cleaning
head body. The cleaning head body has
a central axis, and the propelling channel
is opened along this central axis. Several

spraying channels are located around the
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Figure 2. The in-Pipe System with Self-Propelled Image Output Function

Source: Lai, Chen & Chen (2016)

propelling channel. One end of the

spraying channel is connected to the

circumference of the cleaning head body.

There is a blade on the front end outer
edge of the cleaning head body. The
pipeline cleaning device has several pipe
fittings at the back end of the cleaning
head body, where one end is connected
to the propelling channel, the rotary jet-
ting channel, and several spraying
channels. This pipeline cleaning device
also contains a container for holding
fluid. The other end of the pipe fittings
is connected to the container, and a con-
troller controls the supply or recovery of
the fluid in this container. This pipeline
cleaning device contains a monitoring
system, which has a camera coupled to a
control host connected to a display. The
cleaning head body is provided with a

holding slot, which is open on the

front-end face of the cleaning head body
to hold the camera. and the cover body
is made of perspective material. This
holding slot is not connected to the pro-
pelling channel, rotary jetting channel,
or spraying channels. And, the bottom of
the holding slot is closed. The rotary
brush head comprises a cover body and
a brushware, The inner surface of this
cover body forms a holding chamber,
where the front end face of the cleaning
head body adjoins the holding chamber,
and the brushware is connected to the
outer surface of the cover body. The
cleaning head body has a central axis,
where one end of the rotary jetting
channel is connected to the holding
chamber. and deviates from the central
axis. There are several lugs on the inner
surface of the cover body, which are ar-

ranged at annularly angular intervals

10
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centering on the central axis. The front
end of cleaning head body has an annu-
lar groove, and there are several grabs

on the circumference of the cover body

to catch this groove.
Conclusion

Taiwan is confronted with eco-
nomics growing side effects resulted
from continuous energy shortage and the
greenhouse effect, as typhoons fre-
quently occur, and disasters caused by
rain and wind are increasingly severe.
Yellow tap water after a typhoon or af-
ternoon thundershower has aroused pub-
lic indignation. The first cause for public
indignation is the shortage of drinking
water. While using yellow tap water as
non-drinking water is fairly acceptable,
people cannot live without drinkable tap
water. If various housecholds mount the
solar energy electricity storage UV-lamp
sterilized drinkable water storage tank.
as designed by this paper. in their water
towers, the tubule made of cardiac cath-
eter material will convey the aforesaid
drinkable tap water through the original
water pipe (the big pipe contains a tu-
bule) to various kitchens. As the sup-
porting duration of the aseptic drinkable
tap water reserve exceeds the number of
days required for the government to ur-
gently deal with yellow tap water. public
complaints regarding yellow tap water
events will be greatly reduced.

The aseptic tap water system, as de-
signed in this paper, has the following
advantages: (1) saving energy (tap water
can be drunk directly without boiling) (2)
the tubule material embedded in the
original water pipe will not deteriorate
to breed bacteria under the effect of
temperature difference (3) the stainless
steel water storage tower embedded in
the original water pipe can be lifted out
along the gears for cleaning bottom pre-
cipitate (4) this aseptic drinking water
system avoids from drinking yellow tap
water, as resulted from typhoons or

thundershowers.
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Abstract

Gageous waste recovery is an important undertaking to be developed, especially the
recyeling of Carbon Dioxide from automobile emissions. The extent of harm of the
pollutant in automobile emissions shall be measured not only by how much the pollu-
tant can be eventually cleaned, but also by how long the duration from the point of
time the contaminant generated to the point of time the contaminant cleaned. The dust
absorbing chamber and wet-dust cleaning pipes with cyclone power can be mounted
on highway guardrails powering by solar energy. Once a contaminant is generated, 1t

is absorbed, and the cleaned Carbon Dioxide is produced. This framework of con-
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verting harmful air polluted Carbon Dioxide into beneficial cleaned Carbon Dioxide

is more precious for Taiwan. due to its insufficient natural resources.

Keywords: Greenhouse Effect; Cyclonic Dust Absorption: Wet Dust Cleaning

Background

The recovery of solid waste has been
considerably effective in Taiwan, which
is reflected by the situation that incinera-
tors have no waste to burn in recent years
(Chen & Chen, 2012). However, gaseous
waste recovery is an important undertak-
ing to be developed. CO; (Carbon Diox-
ide) is the major factor in greenhouse gas
composition, which causes the green-
house phenomenon. As CO; is generated
mainly by using fossil fuels (coal, petro-
leum, natural gas), the Kyoto Protocol
specifies that the future CO; emissions of
various countries must return to the 2005
emissions by 2020, and 2025 emissions
must return to the emission standard of
2000. However, according to Taiwan's
CO; emission data in recent years (Chen
& Chen, 2012), in order to return to the
2005 CO, emissions (288.8 million MT).
the government must make drastic CO,
reduction policies, otherwise in the cur-
rent development trend, the annual CO»
emission of Taiwan will far exceed the

aforesaid target value in the future.

CO, Emission per Capita of Taiwan and
Relevant Countries

According to the reference (Chen &
Chen, 2012). the U.S. has the highest
annual CO, emission per capita, which is
one of the reasons the U.S. still refuses to
sign the Kyoto Protocol. Taiwan’s CO,
emission per capita was lower than that
of Japan before 1997, but higher than that
of Japan after 1997. The CO; emission
per capita grew rapidly in Taiwan, China,
and Korea (Chen & Chen, 2012), mean-
ing the economic development in these
three regions still highly depend on en-
ergy-consuming industries. There is
slight difference among the U.S., Japan,
and Hong Kong in CO; emissions per
capita. Singapore's CO; emission de-
creased from 15.41 MT in 1990 10 6.39
MT in 2009, and the effect was outstand-
ing. Taiwan's CO; emissions changed
inversely to Singapore's, from 5.88 MT in
1990 to 11.58 MT in 2000. It seems that
Taiwan only has three policies to improve
severely worsening CO, emissions, in-
cluding Policy 1: improving the energy
structure; Policy 2: readjusting the indus-
trial structure; and Policy 3: cleaning CO,
directly for the photosynthesis of eco-
nomic crops. changing harmful CO, into
beneficial CO,.

Regarding Policy 1, as the demand
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for a nonnuclear homeland rises. only
renewable energy can be developed.
Among the renewable energy sources,
wind energy is limited by high cost, as
wind energy will result in low-frequency
noise and landscape problems. Hydraulic
energy is limited to water resources.
Waste energy is confronted by insuffi-
cient sources. In recent years, as the re-
cycling classification is effective in Tai-
wan, incinerators have no waste to burn.
Thus, biomass energy becomes a unique
item that may be developed among nu-
merous renewable energy sources. Ac-
cording to the encouraging afforestation
efforts (forestation is subsidized with
NT$90.000 per hectare) being imple-
mented in Taiwan, importing the barba-
dosnut as an encouraged tree species,
which can produce biodiesel. is one of the
energy policies the government shall
consider.

Regarding Policy 2, as Taiwan's en-
terprises are mostly small and medi-
um-sized enterprises, their capital capac-
ity is relatively small, and their products
must be made from or integrated with
high energy-consuming low-cost primary
resources for marketability. Therefore,
Taiwan is unlikely to readjust the indus-
trial structure in the near future. Only
Policy 3. cleaning CO; directly, may be
adopted: which is the focus of this study.

Use of Cleaned CO,
CO; is the principal raw material for

the photosynthesis of crops, as the or-
ganic substances formed by photosynthe-
sis account for 90%—-95% of the total
solid yield of crops, while only 5%~10%
of substances are supplied from soil and
fertilizer. Carbon and oxygen contents
with the highest solid density ratio are
derived from CO» which has, at least, the
following kinds of use:

Planting Vegetables and Fruits

Taking cucumber planting in Taiwan
as an example. there are five effects (Yao
& Tian, 2008): (1) promoting the photo-
synthetic rate of vegetables; (2) increas-
ing vegetable biomass (plant weight, leaf
thickness, leaf area); (3) increasing fruit
set percentage of fruit and vegetables: (4)
increasing vegetable yield (growth and
development): (5) upgrading vegetable
quality (color and taste).

Cultivating Petroleum Plants with
Cleaned CO»

Petroleum plants include trees with
sap that can be made into diesel oil. bio-
diesel that can be abstracted from tree
seeds, and algae that contains petroleum.

A particular tree able to produce
"petroleum” was found in the Brazilian
tropical rain forest. known as the "Co-
paiba tree", which is an evergreen tree
with wide varieties, is as tall as 20-25 m,

and can be exploited once every 1.5 to 2
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years. A small hole with a diameter of
about 5 cm is drilled into the trunk, and
golden yellow oily sap flows out within
1-2 hours. A Copaiba tree with a diameter
of 1-1.5 m can produce 15-20 L of sap
each time, and the chemical composition
of the sap is similar to diesel oil, thus, it
can be used as diesel oil without refining
(Yao & Tian, 2008).

The barbadosnut (also known as the
small tung tree, which scientific name is
Jatropha Curcas L.). from which bio-
diesel can be extracted from the seed, was
tested in Miaoli County, Taiwan. The
barbadosnut seedling is grown in 3 years,
and biodiesel can be extracted from its
seeds: during its average 50 year growth.
the barbadosnut absorbs a great deal of
CO; in the growing process, as the seed
harvest increases with CO,. If the en-
couraging forestation tree species of the
20-year green sea project, as implement-
ed by the government since March 2008,
included barbadosnut, the average net
income per farmer from planting barba-
dosnut was NT$304,760/year (Yang &
Chen, 2011). During the Japanese occu-
pation, in order to supply aircraft fuel for
World War IL, Euphorbiaceae wood oil
trees were planted in north central Tai-
wan in a planned manner, and there are
4,000 hectare, which are tens of years old,
wood oil trees at present. This is an ad-
vantage of Taiwan’s ability to produce
biodiesel in the short-term. as the yield

per hectare is about 10 MT, the bone-dry

kernel oil content is 55%. and if it is
nourished with cleaned CO-, the yield
will increase. As the fruit ripening time of
tungs is inconsistent, collection has high
labor costs. The seed collection cost of
tall tungs is much higher than that of the
short barbadosnut (small tung).

Japanese research and development
personnel extracted petroleum from a
type of limnetic algae, which has high
CO; absorbsion, and the extracted petro-
leum has high heating value and low ni-
trogen and sulfur contents. In addition,
the kelp contains high CH, content; if
cleaned CO; assists large-scale culture in
the sea area, as the leaves are mostly on
the sea surface, there can be three mech-
anized harvests annually (Perkins, 2009)

Cleaned C(O; Help the Greenhouse Cul-

ture Vegetables and Fruits

The CO, concentration in the at-
mosphere is about 0.03% (300mg/kg).
With daylight substituting sunlight in a
greenhouse to cultivate vegetables and
fruits, the CO; concentration is some-
times insufficient. Thus, the growth and
vield rate of vegetables and fruits is re-
duced, but the ventilation system can help.
However. in cold winters, the ventilation
of cold air will reduce the temperature,
which affects the growth rate of vegeta-
bles and fruits. The only solution is to

import cleaned CO» into the greenhouse.
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Theoretically, in the complete com-
bustion of gasoline and diesel oil with
free of sulfur, nitrogen and lead pollution
sources. the hydrocarbon chain in the fuel
is restructured with oxygen to form
harmless CO; and water. With rising en-
vironmental considerations. metal pollu-
tions, such as lead pollution, in Taiwan-
ese produced oil products, have been
greatly reduced. Therefore, besides CO,,
the main constituents of gas from vehi-
cles running on the highway are unburnt
HC. 8, and N in the exhaust gas, as well
as the particles resulted from the friction

between tires and the ground.

Pollution Gases Generated in Vehicle
Running Process

CO, is formed by one unit of carbon
and two units of oxygen. and is odorless
and tasteless. While CO; is the first cause
of the greenhouse phenomenon, strictly
speaking, CO; is not a pollutant, but is
actually the source of the fiber compo-
nents for roots, stems. leaves. and fruit
after the photosynthesis of all plants. The
relationship between CO; and human
welfare can be described as: the water
(HO,) that bears the boat (human positive
welfare) is the same that swallows it up
(human negative welfare), which is why
cleaned CO; is known as CO; fertilizer.
Therefore, the air pollutants discussed as
following do not include COs.

Air pollutants generated by the ve-
hicle running process are divided into in-

ternal combustion (engine) system air
pollutants and waste gas system air pol-
lutants.

Internal Combustion System Air Pollu-

tant

The internal combustion system is
resulted from the fuel tank, carburetor,
and crankcase. And, the pollution process
is almost all the HC spilled by evapora-
tion from the aforesaid three systems.
Before antipollution measures were taken
(Figure 1), the amount of HC spilled
from the three systems account for about
40% of the total amount of air pollutant
HC; in addition, 60% of air pollutant HC
is discharged from the waste gas system.

The effective measures for reducing
internal combustion system air pollutants
are described as follows, as dotted por-
tion in Figure 2: Measure 1: enhancing
the design of fuel tank A, carburetor B,
crankcase C, and the engine to avoid HC
spilling or evaporating. Measure 2: inter-
cepting the HC spilled from fuel tank A
and carburetor B in a charcoal canister,
where compressed air drives it into the
engine for secondary combustion (see the
upper right of Figure 2). Measure 3:
sealing the air outlet connecting the
crankcase to the outside, and collecting
the evaporated HC gas into the Intake
Manifold with a back-stop exhaust valve
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Exhaust PipeD (Collected to Reduce Pollution as
Shown in Figure 2)
Figure 1. Traffic Pollution Generated by the Vehicle
Notes

® HC Emissions: A & B 20%; C 20%; D 60%
® CO,NO,. Lead & D Emissions: 100%
Particle Pollution during driving: E & F 100%

for secondary combustion (see the U.S. must be equipped with a catalytic
left of Figure 2). At present, the aforesaid reactor. In the internal combustion engine,
three measures are the consensus for re- increasing the air-fuel content ratio re-
ducing internal combustion HC system duces CO and HC contents. but increases
pollutants. the NO volume. In the view of pollution

reduction, the optimum ratio of air to fuel
Waste Gas System Air Pollutant content of the internal combustion engine

depends on the cost of marginal CO and
The pollution reduction method is to HC pollution reduction being equal to the

mount a catalytic reactor in front of the marginal NO pollution reduction cost
silencer of the exhaust pipe, which has value.

the function of oxidizing CO and HC to

CQO, and water, as well as to reduce NO Referring to the U.S., Taiwan’s

to N. At present, vehicles to be sold in the government can require that the engine
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Figure 2. The Way to Reduce HC in the Internal Engine (As Shown in the Dashed
Box)

systems and waste gas systems used "cyelonic sprinkling pollution reducer”,
by auto plants are equipped with the as shown in Figure 3. There can be nu-
aforesaid pollution reduction facility. in merous identical cyclonic sprinkling pol-
order to minimize the pollution source lution reducers located on highway (es-
resulted from operating vehicles. The pecially freeways) guardrails.

next issue is to separate the CO; outside

the vehicles on the highway from the The reasons for this design:
mixed polluted air. 1. There are trees on both sides of high-
ways (including safety islands), which
Mounting Pollution Reduction Facilities require regular irrigation. In order to
on Highway Guardrails economize irrigation labor, additional
water pipes can be mounted, roadside
The existing cyclone collector and flowers and trees can be watered by an
packed column dust scrubber are com- automated time switch, and the water
bined and improved in this paper (Perkins, required for the sprinkle scrubbing
2009) to form the (temporarily named) section in Figure 3 can also be
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Figure 3. The Solar Power Generation System Installed in Highway Guardrail Zone

switched.

2. There is an open space above highway

guardrails where photovoltaic panels

can be installed, which can provide the
power source for the pollution absorb-
ing fans and the sprinkling scrubbing

section, as shown in Figure 3.

. There are two types of existing cy-
clone collectors, the dry cyclone col-
lector and the wet cyclone collector.
While the wet cyclone collector has
better dust absorption effect, the ques-
tion of how to dispose of its polluted
mud presents another problem. There-
fore, Figure 3 is designed for dedust-
ing dry-wet region separation.

. The pollutants from automobile ex-
haust pipes are complex, and the parti-

cle shapes and weights are different.
The polluted air, as shown in Figure 3.
is sucked or pushed in (pushed in by
the airflow driven by a running vehicle)
under the rotation effect, as resulted
from the semicone (large in-cone area
of polluted air, small out-cone area)
shape, where heavier particles impact
the inner wall of the semicone, which
are then slowed down by friction as
they slide down along the wall surface
to the dust collecting groove. As the
dust collecting groove is a semicircular
column opened upward, without the
interference of external force, the par-
ticles slide along the semicircular
column wall surface to the bottom of

semicircular column groove. However,

8

The International Journal of Organizational Innovation Vol 10 Num 4 April 2018

68



the semiconic cyclone has external air
blown in at any time, thus, the parti-
cles that slid along the wall to the
groove bottom may be raised again by
the air. In order to avoid the probabil-
ity of raising the particles again, a half
cover is mounted above the semico-
lumnar dust collecting groove, which
enables the contaminated particles to
slide along the wall to the groove bot-
tom, which also reduces the particles
that have slid to the groove bottom
from being raised again by subsequent
airflow.

. When the contaminated particles are
cleaned in the cyclone dust collection
zone (on the left of Figure 3), the re-
sidual air pollutant components are S
and N. As the wet scrubbing absorbs
SO, and NO,, the sprinkling scrubbing
section is designed on the right of Fig-
ure 3. The cleaned SO, and NO, can
be used as disinsectization solution,
disinfection solution, and cleaning so-
lution; Figure 3 shows the cyclone
scrubbing pollution eliminator.

. If the government gives rewards and
punishments; as the exhaust directions
of automobile exhaust pipes are op-
tional, the exhaust direction of small
vehicles running near the inside lane
can be left, while the exhaust direction
of large vehicles running the near slow
lane can be right, thus, the efficiency
of sucking exhaust gas in the cyclone
scrubbing pollution eliminator in Fig-
ure 3 will be increased.

7. Producing cleaned CO; is the same as
producing electricity. meaning they
shall be distributed according to de-
mand immediately after production,
instead of being stored. While the use
of cleaned CO; is mentioned in this
paper, the short time lag between yield
and demand must be considered.

Conclusion

Taiwan's greenhouse gas emission
was increased by 134% from 1990 to
20035, which ranked first in the world,
meaning Taiwan's economic development
remains highly dependent on ener-
gy-consuming industries in the past. As
Taiwan cannot improve its industrial
structure to reduce carbon emission in the
short-term, producing cleaned CO; to
turn the defect in CO, into an advantage

seems to be a unique option.

Under the circumstance of being
hard to live, this paper proposes a
framework that not only saves energy, it
also cleans highway CO; instantly. This
framework of cleaning highway CO; ex-
tensively mounts the "cyclone sprinkling
scrubber”, as designed in this paper, on
existing highway guardrails, in order to
produce cleaned CQO;,. This paper demon-
strates the component structure of the cy-
clone sprinkling scrubber, and describes
the principle of the design. A partial ef-
fect of producing cleaned CO; is related
to the engine pollution prevention effect,

9
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as implemented by vehicle manufacturers, liminary feasibility assessment of

as well as to the exhaust direction of ex- planting Jatropha Curcas in taiwan.
haust pipes, which are discussed and de- Journal of Environment and Man-
scribed in this paper. agement, 11(2). 105-116.

The idea of producing cleaned CO,
in this paper is still a preliminary concept.
Is it feasible? How many supporting
measures are required? Feasibility is to be
proved through actual experimental data
after "cyclone sprinkling scrubbers" are
manufactured and mounted on freeway

guardrails.
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Abstract

As air pollution problem becomes increasingly serious, the government and non-government put jorward all kinds
of measures to prevent and control various pollution sources. It is considered to be the most economic and
effective way to prevent and control air pollution from the pollution source. However, when air polluiants are
spread out, the environment will be filled with air pollutants. Thus, how to solve outdoor awr pollutants is a really
tough job faced. This paper proposed three kinds of mechanisms to try to solve the problem of outdoor air
pollution, that is, adopt the existing vehicles to cleanse air pollutants, recycle gaseous wastes and promote
drinkable tap water. The government is suggested to implement the policies: within the area of Total Air
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Pollutants Quantity Control, (1)The Emission Reduction Credits from vehicles and other mobile pollution sources
is provided to fixed pollution sources for offset or trading; (2)The electricity saved due to drinkable tap water is
also provided to fixed pollution sources for offset or trading.

Keywords: Mobile Pollution Sources, Drinkable Tap Water, Recycling Air Wastes, ERCs

1. Introduction

As air pollution problem becomes increasingly scrious, the government and non-government organizations put
forward all kinds of measures to prevent and control various pollution sources. It is considered to be the most
cconomically viable to prevent and control air pollution from its sources. However, when air pollutants arc spread
out, the environment where we live will be filled with air pollutants. Thus, how to cleanse outdoor air pollutants is
a really tough job faced. At present. the relevant government organizations only negatively specify the generation
of domestic pollutants accounted for about 66-66% PM2.5. among which PM2.5 pollution sources were generated
from fixed pollution sources (about 27-31%), mobile pollution sources (about 30-37%) and other pollution
sources (about 32-43%) (Tsai, Yang, & Huang, 2017). Taiwan government has legislated laws to regulate and
control the generation of mobile pollution sources (Environmental Protection Administration, 2018), but proper
measures have not been proposed to cleanse and eliminate the existing outdoor air pollutants. not to mention the
issucs related to prevention and treatment of foreign pollutants, Environmental Protection Administration (EPA)
of Taiwan formulated air quality standard in accordance with the Law on the Prevention and Control of Air
Pollution. It mainly monitors air pollutants of Total Suspended Particulate (TSP), Particulate Matter (PM,
including PM2.5 and PM10), Ozone (O3), Carbon Monoxide (CO), Sulfur Dioxide (SO2). Nitrogen Dioxide
(NO2) and Lead (Pb). The standard makes up their concentration value as Air Quality Index (AQI), which is
issued regularly so as to remind the public to pay attention to the right time for outdoor activities to reduce the
exposure risk. These pollutants have been proven to lead to various diseases.

Air cleansing equipment can be used to reduce indoor air pollution. As for outdoor pollution. people can only
wear masks to negatively cope with it. There have been no effective response measures being mentioned so far.
Haze phenomenon in China is quite serious. which has a great effect on the air quality of its neighboring
countries. It is reported in the recent newspapers (Liberty Times. 2018) that China has tried to build a 100-meter
height air cleansing tower in Xi'an, where the air pollution is very serious, to solve outdoor air pollution. It is said
that such tower can cleanse the air within the area of 10 km in radius, which can remove PM2.5, nitrogen oxides,
carbon dioxide. sulfur dioxide and other harmful substances. It can cleanse the air of more than 1,000 cubic
meters per day, and PM2.5 can be lowered by 15%. Switzerland Climeworks Company (Climeworks, 2018)
develops new technology to directly extract carbon dioxide from the air and transform it into fertilizer of plants,
which can also make contributions to slowing down the greenhouse effect. The Taiwan government has
announced recently that clectric vehicles will be adopted comprehensively by 2030 so as to reduce the harm of air
pollution. Under the guidance of nuclear-free homeland policy in Taiwan. it is hardly realized that the demand for
electric power supply will increase the amount of thermal power generation, resulting in increasing more air
pollution cansed by coal-fired power. Recent research has shown that the carbon emission by electric vehicles is
even greater than that of fuel vehicles (Engaged Tracking. 2018). Due to the foreign and local pollutants in
Taiwan, it is bound to have new mechanisms to ease the issue of increasingly severe outdoor air pollution, so as to
improve people's health and quality of life.
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2. Literature Review
Literature review was conducted in terms of air pollutants, harms of air pollution, air quality monitoring and
prevention, and control measures for air pollution.

2.1. Air Pollutants

Air pollution refers to one or more substances existing in indoor and outdoor air, such as dust. fumigation, gas,
mist, odor, smoke or steam. whose quantity, characteristics and durability are enough to damage human health,
harm life of plants and animals, make people suffering from property loss or interfere with the comfort of life.
The sources of air pollution can be resulted from either the Nature or human behaviors. The pollution from the
Nature includes voleanic eruptions. radon gas releasing from the bedrock. dust storms or tornadoes. while the
pollution from human behaviors includes from vehicle emissions, factory emissions, fossil fuels, nuclear bomb
test. straw burning, tunnel blasting. bridge engineering. coal mining or incinerator burning. As air pollutants are
various, this paper mainly explored the air pollutants of Total Suspended Particulate (TSP). Particulate Matter
(PM. including PM2.5 and PM10). Ozone (O3), Carbon Monoxide (CO), Sulfur Dioxide (SO2). Nitrogen Dioxide
(NO2) and Lead (Pb). They are monitored in accordance with the air quality standard in the Law on the
Prevention and Control of Air Pollution. Based on this, Taiwan formulates the concentration value of air
pollutants as Air Quality Index (AQI) and issucs it regularly so as to remind the public to pay atiention to the
reduction of exposure to outdoor activitics at the right time.

2.2. Harms of Air Pollution

Air pollutant means that the substance in the air does harms to human health and ecological environment. The
substance can be solid particles. liquid droplets or gases. Pollutants can be natural or Particulate Matter (PM) with
the largest harm to the human in the man-made air pollutants. Among them. the particles with the diameter of less
than or equal to 10 microns are known as PMI0; the particles with the diameter of less than or equal to 2.5
microns are known as PM2.5. PM2.5 particles are more dangerous than those of PM10, as it is small enough to
penctrate the alveolar to arrive in the blood, thus causing cardiovascular discase. lung discase and even lung
cancer (Chen, 2013).

Lin, Chen, and Song (2018) analyzed the number of people in treatment of acute upper respiratory tract infection
each week from 2011-2015 National Health Insurance Research Database of Taiwan (NHIRD) and discussed the
effect of seasonal effect and interaction. They found that acute upper respiratory tract disease of all ages is related
to PM2.5. PM10, moisture in early stage, nitrogen dioxide, sulfur dioxide and other air pollutants. Substances
causing air pollution in the environment include indoor and outdoor inhaled allergens and air pollutants (Xu,
2015).

2.3. Air Quality Monitoring

In order to provide global guidance on reduction the effect of the air pollution affecting the health, World Health
Organization (WHO) issued Air Quality Guidelines (AQG) in 2005, including the limitation on the concentration
of suspended particulate. as is shown in Table 1.
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Table 1: Air Quality Guidelines Issued by the World Health Organization

PM10 PM2.5 Basis for Selection of Concentration

This is the lowest level of long-term exposure to
Air Quality Guidelines PM2.5, at which total mortality, cardiopulmonary

(AQG) 20 pg/m’ 10 pg/m?

disease mortality and lung cancer mortality are
reduced (more than 95% credibility).

The EPA made a public announcement in 2012, to revise air quality guidelines and to add air quality standard for
PM2.5. The effeet on health was considered in priority based on the rescarch findings regarding Taiwanese health.
The value of PM2.5 in 24 hours was set to be 35pg/m3 and yearly average value was sct to be 15pg/m3. The EPA
scts the target that the national fine suspended particulate will reach the average value of the concentration of
15pg/m3 by 2020. Meanwhile. it will be based on the trend of international control to gradually review its PM2.5
air quality standard to achicve the air quality improvement target in AQG proposed by WHO. The Ministry of
Education of Taiwan promulgated "Class Suspension Standard due to Air Pollution" in 2014. The Ministry of
Labor of Taiwan issued the letter in 2014 to state that the haze should be regarded as natural disasters, which may
refer to typhoon holiday mode. By laws. local governors can announce the suspension of classes in accordance
with their authorities. However. it is stipulated, in the class suspension standard due to air pollution developed by
the Ministry of Education, that the class can be suspended when PM2.5 reaches more than 350.4ug/m3.
Therefore, the environmental protection group doubts that this standard is too high for schools to have class
suspension dug to air pollutions.

2.4. Prevention Measures for Air Pollution

The EPA found that, based on the analysis results of air quality model. about 60% - 66% of PM2.5 pollution
sources come from within the territory of Taiwan, And. the PM2.5 pollution sources in Taiwan can mainly be
divided into industrial pollution sources (such as electric power facilities, boiler, steel industry. petrochemical
industry, cement industry and chemical product manufacturing), mobile pollution sources (such as transportation
tools) and other pollution sources (such as dining fume. construction dust and open fires). After understanding the
features of various pollution sources. it should be set the goal of active efforts that how to reduce the emission of
native PM2.5 and derivative PM2.5, such as sulfur oxides and nitrogen oxides and volatile organic compounds,
within the territory of Taiwan (Tsai. Yang & Huang, 2017). The EPA has continued to fulfill on licensing and
emissions management, control of emission standard, survey and control of emission of harmful air pollutants, fee
collection and reward for air pollution control, fugitive granular pollutant control, volatile organic substances
control, the fixed pollution sources control, new vehicles control, clean fucls promotion. and promotion of
vehicles with low pollution to control various mobile pollution sources. In order to bring creative thinking to the
tasks and integrate the cross-departmental resources, the Exccutive Yuan convened the EPA and other
departments to hold strategy planning meeting for air pollution prevention and control in December 2016. In April
2017, the Executive Yuan passed the Air Pollution Control Strategy (Environmental Protection Administration,
2017). which adopts both rewards and law enforcement. With an investment of NTD 36.5 billion. the prevention
and control measures aim to focus on three main pollution sources, namely industrial source. mobile source and
other fugitive pollution sources.

Taiwan passed an amendment to the Air Pollution Control Act in June 2018, including five key points: add good
neighbor clause, add control mechanism for factory pollution sources. add mobile pollution source control,
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increase the penalty and recover illegal gains. and add whistleblower clause. The measures strengthen
comprehensively for the planning of air quality improvement. pollution source control for managing initial
sources, intermediates and the end of pollution phases (Environmental Protection Administration, 2018). The
measures make much more perfect system for air pollution prevention and treatment. Within the arca of Total Air
Pollutants Quantity Control (TAPQC), it is implemented that the Emission Reduction Credits (ERCs) from
vehicles and other mobile pollution sources could be provided to fixed pollution sources for offset or trading. The
offset refers to the act of deducting the increased quantity in air pollutant emission by fixed sources from the
difference in quantity of air pollutant reduction upon the public or private places (Lin, 2015).

3. Cleansing Outdoor Air Pollutants

In addition to the control of emission by air pollution sources. there have been no effective measures proposed for
recycling or cleansing air pollutants emitted to outdoors so far. There are efforts to cleanse outdoor air pollutants
through air cleansing tower (Liberty Times, 2018). to extract carbon dioxide from the air (Climeworks., 2018), or
to replace fuel vehicles by electric vehicles. Whereas, for the electric vehicles, the demand for electric power
supply will increase the thermal power generation, thus increasing air pollution caused by coal-fired power. Due
to cither foreign or local pollution. it is bound to have new mechanisms to case the issuc of increasingly severe
outdoor air pollution so as to improve people's health and quality of life.

No matter how good the air pollution cleansing equipment is, the clean effect is greatly discounted if the
pollutants cannot be captured in the first place afler they are discharged. Once the pollutants disperse into the air,
it will become very difficult to capture and cleanse them. So this paper proposed the following three kinds of
mechanisms to cleanse or relieve outdoor air pollutions:

Mechanism 1: adopt the existing mobile vehicles to cleanse air pollutants

The thinking of Switzerland and China in recovering of cleansing air pollutants is quite different from that of this
paper. No matter how good the air pollution cleansing equipment is. its clean effect will be discounted if the
pollutants cannot be captured in the first place afler they are generated. Once the pollutants disperse into the air, it
will become difficult to capture and cleanse them.

Bascd on the righteousness of Marvelous Existence in Buddhism, this paper tried to adopt vehicles, which
generate pollutants, as the carriers to configure the system of cleansing air pollutants. Then. the clean air is re-
emitted to the atmosphere to reach the goal of cleansing air pollutants, The cleansing system installed in each
vehicle will make the running vehicle generate pollutants and simultaneously cleanse pollutants. In this way. this
vehicle will cleanse pollutants generated by other vehicles and other vehicles will simultancously cleanse
pollutants gencrated by this vehicle. Although the scale for this cleansing system is quite small, it can cffectively
reach the goal of reducing outdoor pollutants at the lowest cost through the Empire of Ants with their high
mobility and density. This kind of clean cffect cannot be achieved by the cleansing equipment mentioned carlicr.

Mechanism 2: recycle gaseous wastes

The measurement of the harms of pollutants contained in the vehicle exhaustion should not only be the extent of
final pollutants cleansed, but it should also be the duration of period of time from generating to cleansing
pollutants. Chen, et al. (2018b) adopted solar power to equip dust absorption pipe and wet type dust flushing pipe
with cyclone power on the highway guardrail so as to absorb the pollutants at the first time when they are
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gencrated and produces the clean CO2. The mechanism of recycling CO2 in the air pollution into clean CO2 can
also cleanse air pollutants during its operation.

Mechanism 3: promote the drinkable tap water

Taiwan has forbidden the use of lead pipes as drinking water pipes since 1979. Taiwanese Water Company
gradually replaces the lead pipeline with stainless steel pipes in order to improve the quality of drinking water.
Considering the cost of replacing pipeline and the privacy of homes. replacing engineering is conducted mainly in
the public water supply pipeline. Whereas. the original lead pipes still remain in the houschold. It results in partial
replacement (Chen, 2016). Although the tap water. after the purification by the water company, can be drunk
according to the water quality standard, at present. the public in Taiwan are still worried about drinking tap water,
which is delivery from the water company to their house, as the inner walls of water pipes have nourished bacteria
due to uneven surface after the use for a long period of time. Their drinking habit is to drink boiled water. The
main energy resources. which can boil the tap water, are clectrical energy (clectric heating water bottles or
induction cooker), liquefied gas and natural gas. Chen et al. (2018a) proved that their proposed drinkable tap
water system is feasible technologically and cconomically, based on analyzing the clectric water boiling. In the
system of Chen et al., an ultraviolet germicidal lamp is adopted to kill bacteria in the tap water within the
residential water tower. Then, the small tube with cardiac catheter material is installed in the origin water pipes to
transport the sterile tap water in residential as regular serve of drinking water.

4. Conclusion and Suggestions

No matter how good the air pollution cleansing equipment is, its clean effect would be discounted if it cannot be
cleansed in the first place after they are generated. Once the pollutants disperse in the air, it will become difficult
to capture and cleanse them. But it still needs to cope with the pollutants seriously which already have existed in
outdoor air.

This paper proposed three kinds of mechanisms to cleanse air pollution or alleviate the issue of outdoor air
pollution. In order to effectively cleanse outdoor air, the mechanism can be promoted smoothly only after the
intervention of the power of government. Therefore, this paper proposes the following suggestions from the
perspective of system in order to smoothly promote the three kinds of mechanisms to cleanse outdoor air
pollution:

(1) The ERCs from vehicles and other mobile pollution sources within the arca of Total Air Pollutants Quantity
Control is provided to fixed pollution sources for offset or trading.

In order to transform vehicles and other mobile pollution sources into the main force to cleanse air pollutants in
“Mechanism 17, the vehicle owners should be encouraged and rewarded to install this system in terms of policy in
addition to the perfect planning and setting of the system itself. This policy must meet the following principles:
(1) the existing vehicles have to install ity or they will be investigated and punished in case of failure to install it:
(2) the tax burden of car owner will be reduced; (3) the cleansing system should be installed for all the
automobiles newly produced; (4) the number of devices sponsored can be converted into the ERCs to be provided
to fixed pollution sources for offset or trading.

It needs to equip air cleansing system on highway guardrail so as to recyele gascous wastes in “Mechanism 27
The investment in this system is quite big, so the owners with fixed pollution sources should be encouraged to
invest the system, in addition to be subsidized by the government. The total of ERCs can be caleulated based on
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the quantity of cleansed pollutants and recycled CO2. which will be used by the owners for offset or trading
according to their investment shares.

Therefore, the resources of investment from owners with fixed pollution sources (large capitalists) will greatly
benefit to smoothly operate mechanism 1 and Mechanism 2. The two mechanisms can also reduce the harms of
pollution sources from foreign or local Taiwan.

(2) The electricity saved due to drinkable tap water is provided to fixed pollution sources for offset or trading.

Governments of all the countries are planning to replace fuel vehicles with electric vehicles comprehensively so
as to reduce air pollution. Although the pollution emission of vehicles can be controlled, it is hardly realized that
the demand of electric vehicles for the power supply will increase thermal power generation (nuclear-free
homeland is the main axis of the energy policy in Taiwan), thus increasing more air pollution caused by coal-fired
power. Any equipment which can reduce and save power consumption can all contribute to the reduction of air
pollution. In addition to making great efforts to ensure quality of tap water, the government should encourage the
public to install drinkable tap water system recommended in Mechanism 3. The number of installed set,
sponsoring this drinkable tap water system, can be used to calculate the ERCs, which is alse provided to the fixed
pollution sources for offset or trading. Therefore, drinkable tap water system can be promoted effectively and
rapidly. Meanwhile, the emissions of air pollutants caused by power generation can be lowered.
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