B EAEPEFRATE S PHALE 2540
L

Master Program of Green Technology for Sustainability

College of Science and Technology

Nanhua University

Master Thesis

FHIEFLI LB AL N F ST P Aoy =R
Cost-Benefit Assessment of Industrial Boilers Improved

in Air Quality in Nangang Industrial Zone

wRE

Li-Hui Chang

fp s e L
Advisor: Yao-Ming Hong, Ph.D.

v K 109 £ 12 *
December 2020



T OBE A B

LI e L T
B+ B I 8 X

M LRE L RBENERERmE
Z ANz 5 Ak

~ Cost-benefit assessment of industrial boilers improved in air quality in

Nangang Industrial Zone IR SR
L ! pg.i xF
Eﬂ: jD:DLJ E | "'t_‘. | /\

KZHEBSILE R
v ) _&
nmza il dbh

A Kb o

5 o i aﬁ%@vﬁ

%X fF (Fﬁ%)%’i@@@ﬂ
DEﬁEﬁH:qﬂﬁ%/c/E/*ﬁ’} g




£ 2
L

AT RIFT e BT RELE L8 A172 2B 5HH
FREMHEP 2o P - A Hh RN TR T RE S FL ral
REHATLHES LRI v BRRER RPF LT > TR AHT -

BHTHRARFRPF D7 e Rl # A - fhainef

S WA VP ME AT ERETPH TR KA A



B 4

‘-H-l:

BT F A4 o AT L RS L %RE L R KR -

FIM T E Rl B L E F SRS S pd £

13§

- M\

;r:‘ %,"3’#0

[ i
RF 2B S R A Jep B S 2 2 AR S RE S G 0 P RS

FaR e AR R kE > L B RN RAE - 5%
AT Mg TR RF (S A2 F AT

(1) sYp»c 5 3 % 5% -

() btz isfm (REZAMRE D)o

(3) "% 11 = (d 854 B " F|654 F )

@) e fcih (HRZFFRFEIH TR EORG ) -

G &%* TR (3B & %150 R - Y& 4454 =)«
B) #4442 AEFr (dOARITA g iz - 4d).
UEEET RN S T

(8) #1=

‘fi\

BRI H O TR MR AN R L TREE HBEE

iR % 2T

W
e
e

MeEm 2§ ST~ 2FF3%F 2 ¥l > e



Abstract

Air pollutants emitted by industrial boiler are one of Taiwan’s main
sources of emissions from stationary sources. Therefore, the government has
set high air quality emission standards for industrial boilers and subsidized the
construction cost of changing the fuel from heavy oil to natural gas.

This study takes Dazhen Enterprise Co., Ltd. In Nangang Industrial
Zone as an example to collect relevant data from manufacturers of industrial
boilers and evaluate the benefits of fuel improvement. The cost includes the
increased fuel cost of changing from heavy oil to natural gas, and construction
costs after deducting government subsidies; Benefits included the quantitative
benefits of air quality improvement on human health, and the reduced penalty
fees after the improvement. According to case analysis, the cost-benefits are as
follows:

(1) The boiler efficiency is increased by 5%.

(2) Exemption of air pollution tax (reduction of air pollution tax expenditure).
(3) Reduce operating noise (from 85 decibels to 65 decibels).

(4) Increase heat recovery energy (add air preheater and increase heat transfer

area of coal economizer).



(5) Save electricity consumption (saving 150,000 kWh in 3 months, saving
about 450,000 yuan).

(6) Save manpower and personnel costs (from 9 to 7 people, about a quarter of
the manpower).

(7) Reduce air pollution and meet environmental protection standards.

(8) Since there is no sulfide, the maintenance and annual repair costs of the
boiler body, coal economizer, air preheater and auxiliary equipment can be
reduced.

Keywords: Air quality, Air pollutants, Industrial boiler, fuels of boiler
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