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ssermination, dustribution model and estimation of $02 and
with a dynamic model approach. The design of

¢ quantitative with Gaussian Model approach and dynamic &Y stem model. The study was
data For model distnbution and estimabion of SO2

Abstrwet; This study aims o determine the patiern of &

CO gas emission concentralion derived from the Tello diesel engine

this research is descripliv
conducted at PLTD Tello Kota Makassar by collecting secondary
and CO pollution using Gaussian Model and dynamic modellhing with Siclla. Population in this research is data of

enmusson parmeiers generated by Tello"s steam power plant influenced by atmosphenic stability. wind direction and
velocity so as to obtain concentration of pollutant by using Gaussian caleulation sample is SO2 concentration and CO

PLTD Tello contained in momionng report on REKL&RPL implementation for 2012-2017. The resulls of the donmnant
area of rescarch are the impact of pollution from diesel power plant based vn the domnant wind direcuon

during 2012-2016 1x the Northwest part of the T¢ und with a

distance of 500, 1, 500, 2, 500 and 4,000 m of the Tello diesel

Rappokalling Total SO2 and CO emission concentrations derived  [rom Tello PLTD dunng 2012-2016 m cach
502 1395 and CO 1 162 jig/m’ a distance

Jocation sf | m above ground level with a distance ol $00 m. e, Aspu Tello !
of 1.500 m of 803, $02 1247 and CO 1 039 pg m 2,900 m distance of Pampang 0 B78 pg m' and COD.7317 pg'm’

and a distance of 4,000 m of Rappokalling 06363 pg m" and CO0 5303 pg'm" from the pollutant source of the chimney
PLTD Tello The estumated concentration of Sulfur Dioxide (S02) and Carbon monoxide (CO) gas emissions based on

12 month dynamic model simulation (2018) 15 Increasing every ume unhl July 2018 at each of four location points at
1 m above the surface soil with a distance o 21530 ug'm’, 1500

[ 500 m of Aspol Tello SO2 0.26065 pg m' and CO 0
m distance of Panaikang 500 04447 pg m' and CO 003134 pgm’, distance 2500 m ol Pampang SO; 001760 jpg m'
and OO 0.00938 pg/m* snd a distance of 4,000 m of Rappokalling SOz 000740 pig m" and CO; 000611 pg/m’ from
the source of the bunsts of the Tello steam power plant with the mic of increase in the emission concentration of Aspd
$02 00053 and CO 00044 times, SO2 0406 Itimes and CO 00004 times, Pampang SO2 0.0002] umes and CO
0000073 times and Rappokalling 502 O 00078 tmes and CO 00000064 Limes cvory month The concentration of
SO2 and CO emissions genoraied by the Tello steam power plant during 2012-2016 18 still far below the ambient ar
quality standard (South Sulawesi Governor Decree No.69 Year 2010) in each location at & height of Im above ground
Jevel, L, Aspol Tello 0-1.39 ug/m”, Pansikang 01 247 pw'm’ Pampang 0-0. 878 pg'm’ and Rappokalling (-0 6363
pg/m’. 8o, 11 can be said that the four areas are still included in the air quality 1s quile healthy
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the Tello
llo steam power plant at & heght of 1 m above the gro
powered TTL Aspol, Panakang, Pampang and
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in air pollution, especially, SO2 and CO parameters
in the arca around the PL TD Tello Makassar.

MATERIALS AND METHODS

Research sites; The research wall be conducted at
PLTD Tello which become the source of exhaust gas
emission from the chimney produced by Tello PL TD
production process. In increasing the electricity
demand in Makassar and surrounding areas, the
govemment in this case PLN build Steam Power
Station as much as 2 units (2x12,500 MW) located in
Tello. In 1971, it was operated and inaugurated by the
president of the Republic of Indonesia Socharto To
support the smooth supply of electncity in 1973 built
2 units of diesel engine with installed power (2x2 8
MW ) located m the area of PLTU Tello. In June 1976
formed a Tello sector unit under the name PLN
Region 8 Sector Tello with Bontoala and
GI/Transmission Power Plant Units In 1976, PLN
Region 8 recerved an additional Tunit Gas as Power
Plant (PLTG) Weast can with mstalled power of
14 466 MW. In March of 2007, PLTD Kendan Unit
and Bau-Bau Vehicke Unit separated from PLN
Sector Tello and became 1ts own seclor, namely
Kendan Sector. The change was re-made in
November 2010, Selavar PLTD Unit which was
onginally a Unit of PLN Seclor Bakaru jomned Unit
from PLN Sector Tello. In May 2012 PLTU Barru
Unit which was ongmnally PLN Unit Sector Bakaru
jomed PLN Unit Tello Seclor. Year 2013, based on

Dircclors Decree No 570KIDIR/2012 dated 30
November 2012, Tello Sector tumed into Tello
Generating Sector

Design and variable research: This research 15
prognostic research (prognostic research), that 1s
research which try to predict an air pollution event
influenced by several factors that exist. This research
method includes quantitative descriptive approach by
designing a modellmg form of CO; pollutant
distribution S0: and CO using Gauss smoke
assumption and dynamic system model approach ic.,
data collection to design a model that ams to descnbe
and predict future air pollution events around Tello
diesel in Makassar City. The first stage i designing
the model that 1s making wind flowers during the city
of Makassar The second stage in designing the model
15 to make the model MNow diagram as follows (Fig |
and 2)

Population and sample: Population 1o be studied 15
the data of emission parameters generated by Tellos
steam power plant influenced by atmosphenc
stability, wind direction and speed so as (o obtan
concentraion of pollutant by using CGaussian
calculation. SO; concentralion of exhaust concentrale
and CO PLTD Tello contamed i momlonng report
on RKL&RPL implementation 2012-2017

Fig | Win rose in Makassar City year 2012-2016,
Wind direction and speed
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Fig 2 Flow chart of 502 and CO2 emission estimation model

Method of collecting data: The type of data collected
in this study 1s secondary data. Secondary data consist
of exhaust concentration obtained from PLTD Tello
contained in monitoring report of RKL and RPI
implementation vear 2012-2017, data of wind speed,
wind direction and sunhght obtamed from BvIKG
Makassar city

Data analysis: This research 15 done through several
stiges of activity, both in the form of Library research,
data  collecuon and processing as well as Gaussian
Modecl analysis activities and estimation models using
Stella 5.0

RESULTS AND DISCUSSION

The dominant arca affected by pollution from
the Tello diesel power plant based on the dominant
wind direction during 2012-2016 15 the Northwest
Temntory (NW) of the Tello steam power plant at a

height of 1 m above ground level with a distance of

500, 1,500, 2500 and 4000 m of Tello's TTY
powerhouses are Aspol Tello, Panaikang, Pampang
and Rappokalling Total SO; and CO  emission
concentrations denved from Tello PLTD durng
2012-2016 in each location at 1 m above ground level
with a distance of 500 m, 1.¢, Aspir Tello SO2 1,395
pg/m CO 1.162 ug/m®, a distance of 1,500 m of SO2
SO; 1247 pg/m’ and CO 1,039 ug/m', 2,500 m
distance of Pampang SO; 0878 pg/m'and CO 0.7317

pg/m3 and a distance of 4,000 m. 1., Rappokalling
$0); 0.6363 pg/m and CO 0 5303 pg/m3 from source
contaminant of Tello PLTD chimney (Fig 3 and 4).

I'he estimated concentration of Sullur Dioxide
(80:) and Carbon Monoxade (CO) gas emisswons
based on 12 month dynamic model simulation (2018)
is increasing every time until July 2018 at each of four
location pomts al | m above the surface soil with a
distance of 500 m of Aspol Tello SO 026065 pe/m'
and CO 021530 pg/m', 1500 m distance of
Panaikang SOy 004447 pg/m' and CO 003134
pe/m’, distance 2500 m of Pampang SO2 0.01760
pe/m* and CO 0 00938 pg/m3 and a distance of 4.000
m of Rappokalling SO: 000740 pg/m' and CO
000611 pg/m3 from the source of the bursts of the
T'ello steam power plant with the rate of increase i the
emission concentration of Asp2 SO; 00,0053 and CO
00044 tuimes, Panakang SO2 000061 times and CO
00004 tumes, Pampang S0; 000021 bmes and CO
0.000073 umes and Rappokalling SO2 0.000078 tunes
and CO 0 0000064 tumes every month (Fig 5 and 6),

From the results of wind direction data
processing, the wind direction is dominantly blowing
is towaid the Northwest (NW) ol pollutant. Here 15 a
picture of the impact arca and the estimated depth of
50); and CO concentration ol the Tello PLTD al each
location
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From the data processing, it can be seen that
the SO2 and CO emission concentration generated by
the Tello steam power plant during 2012-2016 is still
far below the ambient air quality standard (South
Sulawesi Govemor Decree Number 69 year 2010) in
each location at altitude 1 m above ground level, ie,
Aspero Tello 0-139 pg/m3, Panaikang 0-1247
pg/m3, Pampang 0-0878 pg/m3 and Rappokalling

0-0 6363 pg/m3 So, it can be said that the four arcas rl.glsl}m:rz-?m cmceniration 12 months commng
are still ncluded n the air quality 1s quite healthy
(Fig. 7and B) Pty -
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Fig 8 stumated distribution mmd concentration ol SO

Ihe SOy and OO gmissaon concentrulion
obtained from the calculations are mlluenced n
the avernge emussion load, wmd speed and
dominant wind direction and atmosphenc stability
over 5 vears. The uverage wind speed during the
last 5 vears 15 4 knots with the domunant wind
direction 1o the Northwest (NW) then atmospheric
stability mnges between unstable and  shghtly
stable (A-C) condittons Wind speeds that blow at
a height of 10 m above ground level will alfect the
condition of atmosphenc stability i the air When
wind speeds above 2 m/sec then the condition ol
atmospheric stability m the mr will expenence

and COr gmussaons i 4 sile

When the wind speed

below 2 mysee then the condiion ol .LI!11|.h|1ilct1L

mstabahty. Conversely
stubihity m the wr will expenence stabilihy

Ihe calculation resull using Sreen View
1 5.0 Salware oblained wtal SO and CO @misson
concentration produced by Tello PLTD dunng
2012-2016 ot height 1 m above ground  level al
\\I'll‘l.[ Tello SO% | 395
p/m and CO 1162 p/m3, SO; 1 247 pp/m’ and

cuch pomt localion, 1e

CO 1039 pg/m’, Pampang SO: 0878 pg/m’ and
CO 07317 pg/m’ and Rappokalling SO (06363
pe/md and CO 05303 pg/m’

Scanned by CamScanner




e

J Eng Applied Sei, 14(2) 614-640 2019

The estimated concentration of  Sulfur
Dioxide (S0z) and Carbon  monoxide (CO) gas
emussions based on 12 months dynamic model
simulation (2018) is increasing every time until July
2018 at each of four location points at | m above the
surface soil with a distance of 500 m of Aspol Tello
S0; 026065 pg/m’ and CO 021530 pg/m* 1.500
m distance of Panaikang $0; 004447 pg/m’ and
CO 003134 ug/m', distance 2500 m of Pampang
S02 001760 pg/m and CO 000938 pg/m and a
distance of 4 000m ofRappokallmg SO2 000740
pe/m and CO 000611 pg/m' from the source of
the bursts of the Tello steam power plant with the
mie of increase in the emission concentration of
Asp2 50; 0.0053 and CO 0.0044 umes, SO, 04061
times and CO 0.0004 umes, Pampang SO; 0 00021
umes and CO 0.000073 tmes and Rappokalling
S0 0.000078 times and CO 0 0000064 tmes cvery
month

Therefore, the higher the wind speed wll
make the condition of atmosphenc stability m the air
to be stable which causes SO; emissions and CO wall
be camed further away from the pollutant source of
the Telle PLTD and the concentraton of S0,
emussions and CO will be spread to the air, thus,
causing the SO, and CO emission concentration that
15 i the mr will be lower Conversely, when wind
speed 18 Jower it will make the condition of
almosphenc stability in the ar become unstable
causing SOy and CO emussions will accumulste
the area around pollutant source that 1s Tello PLTD
causing SO and CO emussion  concentration will be
higher the ares around Tello PLTD with distance
500-4,000 mat a height of 1 m above ground level

Wind velocity affects the S0; and CO

emussion concentrubions generated by the Tello PL
TD. The greater the wind speed i the pollutant
source wrea then the 50; snd CO  emssion
concentration in the Tello diesel ficld will be slightly
reduced, if wind speed is smaller, then SO; and CO
concentration will remain in the region. Another
nfluence of wind speed, namely turbulence
Stronger winds cause frequent turbulence, so with
turbulence, polluted air is mixed more quickly with
air around the Tello power station and can resolve
pollutant 8O and CO

Unstable atmasphenc conditions will disperse
more pollutants in a vertical direction. so that. 50,
and CO pollutants al maximum concentration will
fall closer to the source of the Tello diesel bursts. So,
the more stable the atmosphere wall cause the
decrease of SO; and CO cmission concentration
generated by Tello PLTD chimney as further SO
and CO pollutants fall at a certain distance with
maximum emission concentration will be dispersed
due to wind impulse. The temperature difference
around the chimney with (he temperature inside the
Tello diesel plant will cause a different air pressure
difference and the dilTerence m air pressure will
affect the SOp and CO emission speeds incurred by
the Tello PLTD chimney
SO, gas 13 a harmful contaminant for chuldren, the
elderly and people suffering from chronic respiratory
tliness and cardovascular disease.  Respiralory
muscle can expenence spasm when imitated by S0
and spasm will be more severe when SO;
conceniration is higher whale air temperature 1s low
If the exposure time with SO gas 1s long enough there
will be great nflammation of the mucous membrane
followed by ciha panlysis (cilia becomes
stfl/paralvzed), resulting m respiralory
inflammation, shortness of breath and narrowing of
the arrway, damage to the epithelium laver, facilitate
air pollution in and out of the respiratory tract both
biological and chemical

According to Fardiaz (1992), the relatively
slow decompositon of COHb causes the inhubibon
of the mokecular work ol pigment cells m its function
ol carrving oxygen throughout the body Condilions
like this can be fatal becanse 1t can couse poisoning
Carbon monoxide (CO) gas poisoning can be
charscterized by mild condiions such as dizziness,
headache and nausca. This condition can happen, so
that, 1t can have an impact on the decreasing of
public health condition that live around TTT PL TD
region especially in the dominant area affected by the
cruption of Aspol Tello, Panaikang, Pampang and
Roppokalling  Moreover, the location m the
Southwest (NW) PLTD Tello is on Jalan Urnip
Sumihago 7 ki Mokassar is a dense area of trailic
which can increase the concentrabion of SO,
emissions that are whaled by the commumities
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surrounding the arca (Russeng et al , 2018, Pulubuhu
etal, 2018).

To reduce the concentration of SOz and CO
emissions generaled by the Tello PLTD can be done
by mnstalling a filter tool on the chimney that 13
scrubber. This tool serves o dissolve or absorb the
gas pollutant into the liqud The liquid granules stll
pmtmdmm!—nﬁumggumdnldlhm

CONCLUSION

From the dala processing. it can be seen that
the SO; and CO emission concentration generated by
Tello PLTI during 2012-2016 is still far below the
ambient  air quality standard (South Sulawesi
Govemor's Decree Number 69 Year 2010) i cach
Jocation at | m alutude above ground level of Aspol
Tello 0-1.39 pg/m’, Panaikang 0-1247 pg/m’
Pampang 0-0 878 pg/m’ and Rappokalling 0-0.6363
pg/m’ So, it can be concluded that the four areas are
still mcluded n the air quality 1s quile healthy. The
estimaled concentration of Sulfur dioxide (S05) and
Carbon monoxide (CO) gas emissions based on 12
months dyvnamic model simulation (2018) 1s
mcreasing every ume until July 2018 at each of four
Jocation points at | m above the surface soil with a
distance of 500 m of Aspol Tello $0: 026065 pg/m'
and CO 021530 pg/m'. 1,500 m distance of
Panatkang SO2 004447 pg/m’ and CO 003134
pg/m3 distance 2500 m of Pampang SO; 001760

be separated from the clean gas by another device
called mist climinator or entramment separator. This
ol can obtain high exhaust efficiency for
particulate or gaseous pollutants, cven in certain
instances can obtain high exhaust efficiency for both
pollulmls[.'ﬂxmdcminlhmsym
(Khatrumizan, 2008).

ug/m’ and CO 0.00938 pg/m’ and a distance of
4,000 m of Rappokalling S0: 0. 00740 pg/m’ and
CO 0. 00611 pg/m* from the source of the bursts of
the Tello steam power plant with the rate of ncrease
in the emission concentrabion of Asp2 SOz 0.0033
and CO 0.0044 tmes, SO; 04061 times and CO
0.0004 tumes, Pampang SO2 0.00021 times and CO
0000073 umes and Rappokalling SO; 0.000078
times and CO 0.0000064 times everv month

RECOMMENDATIONS

For local government and management of
PLTD Tello it is necessary 1o review the condition of
the feasibihty of the location of the Tello power
station located in the mddle of the settlement. This
should be done because emissions bursts that are
released by PTLD Tello each ime can degrade the
health of the people living around the Tello power
plant from time lo tme
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