<

CONINB|L2018-045

SHEE Moty |setEeis

e

ChungNam institute

St MiOjL

2018. 5. 25.




SUZUTH| BHDBAALD




2018-05-25

2018. 5. 25 (3)

SN SURBAAL
28 AL

0

AKX
b — |

E
ol

O

20

or <k
Mo M
H ®
%0 Ko
~ o
Ho

H2uiE

S GIMS, SGIS

=018 &

¢}
SSFEEAIAE, WAMIS, -

t=&, X

o}

ot==%, Xl

+ R

|
9]

o =X, =
ZEEI A=

g
2 &

<R
o

X
=
=}




ezt HEXQ RUHE 2 83D 2US I
Chsst +% X EE data 2% & DT
Sld SUER Moo, HIHQARN (et &
EX0IB0l et B2, 2 BF0 FHS = =
o5t HE

oy o0 (et B, JHs5HH SoiE et 4
X2 OIS0l 28t B2, sl4aMaT AR ¢

| 2 8% Sof
CHet & =2
Hazol 9%l U B, AACHK SO E B, o

gt &
o 20 et 32, NJFA € ==X S0l st E2,
JIet o172t 20 Tist 3=

2018-05-25



d3E, 1999, 4HEME 0]
g2t A2t ARt 9|
=EEIDIY,
MEHSul SAR=E

o SUESEH L2 WINS
A|2E AR $4

0 7S $TIREEY
RN

SHE-ISINE B2

A2 At
o ZWRE HELZE MM

SHAYHFEMLL HA  HGIS 7ISHY

AUl E
HZE+EHL2
» HGIS EFM wF FASAZLM tiet S
» SAET/EM HapA &4 o 2 St MH|2
TE T8
SHsREE HEON LIRS
= ERATA S =S B3
7| RS

O SIETISINZ 2 2 0 7| SIHTTHEHS
e LCDEIME 7|5

o ST SHE 3 AR

QIE{RI0|A THM
MEX7} ALRSH| B2l5ta

Qlz=ap 3= HEE B2|517| Hels

o O[2x|at o0f7|eA #GIS 2efjo|A 2

T EX

2018-05-25



<13ar ot Mu 4 T
cTESEBAE A -8 .EmammesiAm
- WINSKIS 2| : (WINS)
- AbEXE 2| i J

. % 8 oo H K O x~ 000
=S Fe|AlAE
H7|=RnEHNETE

= ATETAEEAIZR(LIMS)

FEHEAIAE S8DB

=E2H sk

- BEFEFIRAT
- +E B S3Y DB
A2

EHerE M Es

- SIESFETMS

> S E DA

o

EESpc|AlAH

2018-05-25



o B e

FEIREAR

ERI)

leadilon

i A B A A s

SRS AajA| =

=iz csME

il_E_ = - o
e I T e - e T
244 = ST SEET
= =2 e =Y
=100 AE SAST/EY maeTe w e 3
S -8 GIs Holx 1iFH
=58 =Y - SEEd FHM

- ArcGlS Server

GIS sMwW = ArcimMS

2018-05-25



o=y SOMEY N

© 2 =AFE X[HEE 025101 HISTEHS 2 0f CHEE SRS 44M
v BLETACE 0|R510] SIS SEEAS WRSH= 2092 24

Ann. Limnol. - Int. J. Lim. 47 (2011) S117-S125
© EDP Sciences, 2011
DOI: 10.1051/1imn/2011024

Current status of Korean streams and exploring areas
with high necessity for stream structure restoration

Kwang-Seuk Jeong', Han-Gook Kim?, Jong-Chul Jeong®, Dong-Kyun Kim*, Hyun-Woo Kim®,

Jae-Kwan Lee®, Jong-Min Oh” and Gea-Jae Joo'*

: Department of Biological Science, Pusan National University. Busan 609-735, Republic of Korea

2 GIS Strategic Planning Department, GIS United Inc., Seoul 120-760. Republic of Korea

& Department of Geographical Information System Engineering. Namseoul University. Cheonan 331-707, Republic of Korea
School of Computer Science and Engineering, Seoul National University, Seoul 151-721, Republic of Korea

Department of Environmental Education, Suncheon National University, Suncheon 540-742, Republic of Korea

Nakdong River Environment Research Center, NIER, Goryong 717-807, Republic of Korea

Department of Environmental Science and Engineering, Kyunghee University, Yongin 446-701, Republic of Korea

RN

2018-05-25



Fig. 1. Map of the stuidy sii= i Kores

We established a total of 5675 sites in streams
distributed in the four river watersheds (number of sites
in each watershed: Han River, 1702 sites; Nakdong River,
1653; Geum River, 1218; Yeongsan-Seomjin Rivers, 1102;
Fig. 1). We collected the stream information from the
Water Management Information System (WAMIS; http://
www.wamis.go.kr) as maintained by the Ministry of Land,
Transport and Maritime Affairs (MLTMA) of Korea.
WAMIS uses four categorics of stream level classification,
such as national river (mostly consists of Sth-9th order
streams), regional Ist- and 2nd-level streams (1st-7th and
Ist-6th orders, respectively), and miscellaneous tiny-scale
streams (mostly Ist=3rd order). In this study, all streams
and rivers belonged to those categories that were regarded
as the survey targets, and mostly the first three categories
were observed.

Table 1. List of parameters applied to the stream sites during the fi

eld survey (after Jeong ef al., 2010a).

Characteristics

factors Parameters for artificial modification (presence, | /absence, 0)
Water channel Weirs Channelized Materials abstraction Bridge, road,
(sand, gravels, etc.) levee construction
Land use Agriculture Parks Residential Industrial
Levee Riprap Stone piling Concrete Mixed (more than two

at once)

Analysis using GIS

We used three socio-geographical datasets in the
analysis of SMI distribution pattern. First, land coverage
database for Korea was obtained from the Korean
Ministry of Environment. This database consisted of
seven categories (23 sub-categories), of which we utilized
two major categories, urbanized and agricultural area.
to explore human-involved disturbance of the stream’s
physical characteristics. For urbanized areas, we used
residential and industrial coverage information. and
for agricultural information, rice paddy and farmland
coverage information was used. The second geographical
information dataset was a digital elevation model (DEM)
for the investigation of relationship between elevation
and SMI score distribution. The third socio-information
dataset was human population. The population data
were obtained from Statistics Korea, and GIS United
Inc., a GIS consulting company in Korea reprocessed this
dataset.

[n this study, the stream modification index (SMI) as
proposed by Jeong ef al. (2010a) was applied to stream
ecosystems throughout Korea. Currently, one of the issues
in stream environment sciences in Korea is the evaluation
of the health of stream ecosystems. This can be directly
linked to stream restoration. Therefore, over 5600 stream
sites were evaluated using the proposed SMI method, and
how stream modification was distributed and what the
forcing variables were for the status of stream modifica-
tion in Korean region are also under discussion.
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o
Fig. 3. SMI distribution and spatial autocorrelation results. (a) Density map for SMI scores in Korean region and (b) distribution of
square cells with significant spatial autocorrelation.

Log population
density

Annual rainfall
(mm)

High
(285499)

l Low (0)

0 1,527-1,5%
B 1, 5%2- 1,667
I 1,667-1,794

Fig. 4. Distribution of human population and rainfall in Korean region. (a) Density of human population in logarithm and (b)

interpolated rainfall amount in Korea (2002-2007).
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Fig. 5. Relztionship hetween SMIT scoes. devation, and humaninduced land onversge. {(ab SMT acore., (b Hlshade map of Kares,
&b density of residential are, {d) density of industrizlized wrea, @b density of rice paddy, and (f density of farmland
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| . Introduction

Background

+ Korea GHG redution target : BAU 37%
+ Active policoy for renewable energy supply

Increase mandatory renewable energy supply for RPS(Renewable Energy Portfolio Standard)

10% up in 2022 compare to 2014

Analysis optimum combustion condition of blending bio heavy oil of 400MW boiler and bio diesel for

GHG reduction

II. Theoretical Background

1. Bio heavy oil

Product of heavy oil produced based on biomass and palm oil, animal fat and lard

» Low viscosity and sensitive to temperature

The carbon / hydrogen ratio is lower than that of b—c heavy oil and lower radiant heat flux

Resulting in a reduction of 310,000 tons of greenhouse gas emissions per year by blend in 75MW

boiler.(10% of heavy fuel oil)

2. Bio diesel

Product of vegetable oils such as soybean oil, rapeseed oil, waste vegetable oil, and seaweed as

raw materials
+ High ignitability due to high cetane number
High viscosity and surface tension

BD5 ~ BD20 for government office car and truck

2018-05-25



lll. Research Method

1. Target model

« U plant boiler

« Emulsion : fuel+steam

« Steam pipe bundle : Primary S/H, Secondary R/H
Primary R/H, Economizer

* Rediant — Evaporator, Primary Superheater

«  Convection — Primary Reheater, Economizer

« No gas recirculation but passing to the outlet

56m

ECO |

P ary R/H

- am  am
- W = W

Fig. Schematic of the plant Boiler

Ill. Research Method

2. Numerical analysis model

« Analysis code : STAR CCM+ 11.02
«  Number of grids in the boiler : about 544,600
« Standard k- model applied
- The most basic turbulence model
- Includes turbulence kinetic energy and the resulting

* Apply Eddy Break-Up Model

- Combustion rate is equal to turbulent mixing rate, turbulent reaction rate is proportional to eddy's

decay rate

- The turbulent reaction of the meteorological fuel can be assumed to be the combustion of the fuel

and the oxidizer at the same time because the chemical reaction time of the fuel is very fast

2018-05-25



. Numerical analysis model

Fig. Grid system of geometry

. A5 &

3. Condition of numerical analysis

Assumption : Gasified fuel because of high
temperature steam

Porous medium volume because of compact
water pipe bundle in boiler upper side

The chemical reactions formula is

C.H,0N, S, +a0, = «CO+0.5yH,+0.5nN, + 550,
CO+0.50, — CO,

H,+050, — H,0

Table 1. Analysis condition of U plant Boiler

Operating parameter Heavy Fuel Oil | Bioliquid Biodiesel
Throughput 2460 . .
(kg/s)
Temp (°C) 107 107 107
Moisture (%) 0.5 0.1 0.05
VM (%) 94.342 99.819 -
FC (%) 5 0 -
Fuel Ash (%) 0.158 0.081 001
C (%) 86.5 817 7
H (%) 108 114 12
O (%) 0.202 6.67 1
N (%) 0458 0.19
S (%) 2.04 0.04 0.05
HHV (MJ/kg) 4151 36.59 -
A i Temp (°C) 346 346 346
steam | Flow rate (kg/s) 1611 1611 1611
Excess air (%) 1.19 4.6 4.6
Air Flow rate (kg/s) 344.25 3844 3844
Temp (°C) 312 313 313

2018-05-25



[V. Result and Discussion

1-1. Heavy oil and bio heavy oil blending — temperature

' e
4

HFO 30%
+B8070%

16200

1900.0

[V. Result and Discussion

1-2. Heavy oil and bio heavy oil blend — CO

HFO 70% HFO 50% HFO 80%
HFO 100% +BO 30% +BO 50% +B0 70%

Mole Fracfion of CO
0.000 00186 00372 0.0558 0.0744

00230
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[V. Result and Discussion

1-3. Heavy oil and bio heavy oil blend — CO,

1

2018-05-25

HFO 70% HFO 50% HFO 30%
HFO 100% +B0 30% +BO 50% +B0 70%
vaeﬁ'ﬂn‘ﬂbﬂﬂfcoﬁ
0.0580 0870 0118 0145
_ =
IV. Result and Discussion
1-4. heavy oil and bio heavy oil blend — NOy
-
HFO 70% HFO 50% HFO 80%
HFO 100% +BO 30% +BO 50% +B0 70%
Nifrogen Oxide T

0.000 1406, 202 438, 584, 730.
5] |




[V. Result and Discussion

1-5. Comparing heavy oil to bio heavy oil

Bio heavy oil showed 1.66%, 2.4% and 3.76% lower CO, concentrations than 100% combustion of

heavy oil

- The carbon content of bio heavy oil is lower than that of heavy oil.

NO, concentrations decreased by 4.78%, 4.79%, and 13.98% respectively, when bio heavy oil

was mixed, compared with 100% combustion of heavy oil

— C/H ratio cause difference gas temperature in combustion chamber to 10~30C.

— Effect of Thermal NOx is great

— Bio heavy oil has lower nitrogen content than heavy oil

Case 1 Case 2 Case 3 Case 4
CO,; (%) 13.83 13.60 13.50 13.31
NOx (ppm) 3132 298.2 283.6 269.4
[V. Result and Discussion
2-1. heavy oil and bio diesel blending — temperature
> - o A FEL™ o b ‘}
\
'.' ‘ - .: g™ - '\. : s J
- -
[ ) i . T . - L..r
HFO 70% HFO 50% HFO 30%
HFO100% +8D 30% +BD 50% +8D 70%
Temperafure (K)
16200 ; 1900.0

50000 78000 1060.0 1300
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[V. Result and Discussion

2-2. heavy oil and bio diesel blending — CO

HFO 70% HFO 50%
HFO 100% +BD 30% +BD 50%
Mole Fraction of CO
0.000 00186 Q0372 0.0558

HFO 30%
+B8D70%

0.0744 00230

[V. Result and Discussion

2-3. heavy oil and bio diesel blending — CO,

T
1

HFO 70% HFO 50%
HFO 100% +BD 30% +BD 50%
Mole fracfion of CO2
Q000 0.0200 0.0580 0.0870
[

)

HFO 30%
+B8D70%

0176

0145
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[V. Result and Discussion

2-4. heavy oil and bio diesel blending — NOy

HFO 70% HFO 50% HFO 30%
HFO 100% +BD 30% +BD 50% +BD 70%
Nifragen Oxide |
0.000 146, 202, _ 438, 584, 730.

[V. Result and Discussion

2-5. Comparing heavy oil to bio diesel

+ Bio diesel showed 3.4%, 5.46% and 8.24% lower CO, concentrations than 100% combustion of

heavy oil
— The carbon content of bio diesel is lower than that of heavy oil.

» NO, concentrations decreased by 14.25%, 20.12%, and 23.95% respectively, when bio diesel
was mixed, compared with 100% combustion of heavy oil
— C/H ratio cause difference gas temperature in combustion chamber to 20~50C.
— Effect of Thermal NOx is great

- Bio heavy oil has lower nitrogen content than heavy oil

Case 1 Case 5 Case 6 Case 7

CO2 (%) 13.83 1335 13.07 12.69

NOXx (ppm) 3132 268.56 250.18 238.20
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V. Conclusion

1-1. GHG reduction
. Co,
- Actual CO, emission is 13~17%

- Lowest CO, emissions of 70% bio diesel combustion is suitable but the boiler efficiency is

lowest.

- In case of case 3, efficiency is a little lower but it is suitable because of low CO, emissions

- Consider the fact that bio heavy oil with high oxygen content causes a lot of heat loss due to

the excess air

«  NOx
- Effect of Thermal NOx is great

- It was shown that mixed fuel combustion emitted lower NOy.
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