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Solving Economic Dispatch Problem of Power Systems Using

Hybrid IPSO- GSA
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Abstract

This paper presents the method of solving economic dispatch problem of power systems using hybrid
an improved of particle swarm optimization and a gravitational search algorithm (Hybrid IPSO-GSA),
considering to fuel with a smooth cost function of generator in thermal energy type and consist of the
generator limits operating also. The proposed methods are tested on 14 IEEE standard test system and 30
IEEE standard test system, then the simulated and analyses of the optimizing by MATLAB. From results
are compared with the standard particle swarm optimization (PSO) and gravitational search algorithm
(GSA) technique, the simulation results demonstrate the fuel cost less than 0.55 percentage for 14 IEEE
bus and the fuel cost less than 2.09 percentage for 30 IEEE bus. The conclusions are an improved of
particle swarm optimization with gravitational search algorithm based on improving the function of
weight parameters can be deceasing fuel cost with better performance from previous method and

satisfactory.
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Abstracts

The X-ray is the means used in the medical and military security. In order to examine suspicious objects
drug amphetamine type. To be able to show a picture clearly. The configuration used control the power of X-ray.
In order to find the right amount with the size of the object, which will make the good condition and can be used
to diagnose correctly.

This thesis is discussed. The design method for calculating reasonable values used to control the power
of X-ray radiation with drug Amphetamine type. By using the principle of computational techniques for radiation
values of voltage at the highest of the X-ray tube (KVp). And the amount of X-ray radiation occurs (mAs).
Suitable for Object. This study investigates the suspected type of amphetamine. Because of the statistics were
found to be smuggling is the highest. Results from research to help the staff can work easily, quickly and
accurately.

Keywords: X-Ray, Technical radiation, Narcotic, Amphetamine, kVp, mAs
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Abstract

This research was performed to determine the most appropriate a mathematical model for predicting
the moisture ratio of paddy drying by a Jet Spouted bed dryer. The condition for operation were: the
drying temperature 70, 80 and 90 °C, the initial moisture content about 30-35 % (d.b) and final moisture
content 12 % (d.b). The results showed that, drying temperature showed the effect on the rate of drying,
the drying rate increased with drying temperatures resulted in the increase of drying rate. The Midilli et al.
model could represent the drying characteristics of paddy most satisfactorily. Effective moisture
diffusivities were determined between 3.10 x 10°and 3.456 x 10°m’/s. The activation energy was found to
be 69.00 kJ/mol.

Keywords: Jet spouted bed, Drying model, Paddy



Ladkrabang Engineering Journal, Vol. 34, No. 4, December 2017 23

1. Unin

@

nfuidlududmemsinyasatianudisy
I a Y = 1 I v o 9
Hudumaoaniyanguilusuavaugveslszime
2
Ine uadymveunyasnsneaNuFULAZAUNINUDY
o < $ &
Tmldenudamanuned [1-2] Taena ludlden

A & 1 a o A {
mnumerluszeznaiuzauiniinnusuog
Tua29 22-25 % Fedmnlszaunuanzduanyso
I 0 q VY A o e =
amen i idnlaenlinurngenes-33 % 2]
= Y Yo 0 A 9 ¥ A
veldiimsiunaianisevudan 1y ieraoan
- £ ) A = o A
Ysuaanuduludrlaenas audsszauiamnsn
9 I
fugamaniaauIaveureqauniduaznisiiau
P ' a Y
yoou lmindinanonisildsunasnunin 1945
3 o y a
91gMINUSNEINeIUIY [1-2] nAlAMToULE
N k4 o 79 9 Y 9 !
suuaea ldgniin)segndldeuudesdin wu ns
puuaLuUnszuawy [1] audou [2] vgoalawa [3-
v Aaa < X a
4] waznunyaaduviusa [s]fudu Famsdnszd
Y
NTTUIUMIOULTIHANAANIINITINEATIUTIAY
° < o o v ] I
iuilu Tasldandsdriagvateedrsuaziiu
Fa
AuauiAmMIZYoIaquARZ A 1T AIANFU A7
@ a £ 1 X I Y Aa 1
dulszansmsuninnuru Hudu Nnansznuao
AUNINRANAANIINIGINEAT [67]  NITANEI
HUUIIARINNANAMans (Mathematical modeling)
A o ' 4 a @ 14
YoM 3lasunlaidasdIunNuFUYRIHAAN MY
' Y ax A REX
lusgniemseuuda fluismsnlsznda lananm
' DR
waza 19 unminaass [6-7]
a Y s
matamsouuiudIaaiha@aa (Jet spouted
Y 1
bed %30 JSB) lagniimundwiend ludesiiaves
A v ¢ d ¥ a A A
oo uuiaUahamaanuuauay luiseall
Fnunnugiing UanuauaansaNLANINLAZNIS
o a3 A
nyuumeluwad myvevamihadaae e
'l udegaaunssuiailddiin [8-10] 187
Aaw o a Y < I I
NuATelunalanmseuurudaadidaiua la

o o a @ J
Uszgnd lFnuUmsouuRINaad u9iN19NI5INEAS

1&un Aq [8] mMaduwndea [9] win'lne [10] Fewans
Y Ay Y o A v A
punia lanegluszauiiimels Taomwizod19o
wieninsanluwdaannveswaadasi [8-10] 99103
NUNIUIIUITENAIUN WUNTINIUITONEIND
a Y 3 < "9y o
matinmyeuuiaIaanamauaegiosun 1ozl
[P= Av A A [ Y Y A 9 A
Tutlandsenmenumssuuiavnlaenaleniea
¥ g 7 v & o 7 ao &
uaaanhaRaue aaluiaglseaenuesnuitedl
A A Y 9 A Y A v
Ao 1aNAABINITBULT IV aDNA81AT DI
3 s = v A '
wuvaandiaaa Tagdny1iladeninansns
puurs 1dun guvgiouuns ilidesaunamans
YOINIRVURY azad1uuusIaeanIndiamans
v Y 1l
VOITUMIOULUH AU LOUN AANMIZAVVUN (WD
° o ' § g
IFineraunamansaanard ot unuinialu

mMIwaae

=) 4
2. NYHHMIDUMYII

9
[ S

2.1 anu¥uluiaa(Moisture Content) AD A1N19%

a

il
1 o A

a ¥ A~ = (S o
ﬂ‘ill1‘(21!"1]?N‘L!Tﬂlli’)ﬂiu?ﬁﬂLMﬂLﬂﬂUﬂﬂM’)ﬁﬂJﬂﬂ?ﬁﬂ

1]

Fl
FUNTOURINWUIATTIY AOAC [11]

2.2 9M51AIUANNYU (Moisture Ratio) A9 AN
=2 o = ¥ o A A
venieeasimalasundaswiairluiaaiioiion

dy 2 Y A Y o A [
anuruisuduienamsouuieduiiugae 1 luna

Tae) Wenthaums 1&aail [12-13]
_ M- Meq

MR=
M;j - Megq

(1

A A o ' A A A 4
19 MR A00AT1AIUANNYTY, 1\/[t D ANUBUN
A A 2 9 A X
L’Jaﬂﬂc], Mi ADAITUTFULIUAU, Meq o ﬂ?Wll‘Huﬁllﬂﬁ

ANAIAL

d k4
U =)
2.3 o352 ANTMSUNIANNTY (Effective moisture

diffusivity coefficient, D eff) Ao ﬂmauﬁﬁﬁi’nwwmq

a =3

ﬂ1EJﬂTW°ﬂ1N‘1J?Jﬂﬂ\?ﬂ’ﬂll’d?ﬂ?iﬂcluﬂﬁ!ﬂﬁ@uﬁ‘u@ﬁ

Y
=2

¥ ™ I 2 A {
i ludag Yuegnuanuduisuau gungll ANTY

a U a



24

P o A

FEasamnTEUs UN 34 atuf 4 Suanau 2560

o 4 < a @
FUINT LazAUTIDINA N1 lAgoIRIFNNIT
1 ¥ A ) J .
ﬂﬁuWWﬂiJm;]ﬂlﬂ‘VlZﬂJﬂﬂWﬂﬂ (Fick’s law of
. . = u/ v YA
diffusion) [12] ansaRsuauMITURUS Idne

M _ D, VM 2
ot

= A £ Ao a £
W9 M A9 ANUYU, D, A ﬂ1ﬁl|1]§$ﬁ1’l'ﬁﬂ1ﬁ

2
UWIANNFU(ms) , tAD 1381 (s)

dermualdmdudszansnisunsdanada
miﬂizmamm%ﬂui’ﬁaﬁﬁuamﬁu Jaa linadn
LiRaanudumunsmeminaiifa uazquyigh
aaft (121 sawlddwralumseuntuilunany

I'd 4
ﬁ'liJ'liﬂ‘ﬂiziﬂmﬂ'lﬁiJﬂﬁ$ﬁ1/'l‘ﬁﬂ'l§LLW§ﬂ’J13J“§usUfJ\1

Ag
4 a I
TlasnnisUnsusviadiadlunsnay [5] laaa

QU

AuMITAIY
© (-n’72’D,, t
MR= gexp [ﬂzeff] (3)
o r

A A o oA ) A .
or Mo ﬁﬁJJﬁiJial.ﬁﬂlﬂﬁlnlﬂﬁ@ﬂ(Equlvalent

radius of paddy, mm) , t Ao nan (s)

4 v
ﬂ15ﬁ1ﬂ1ﬁuﬂ§3ﬁﬂ’ﬁﬂ1iLLWﬁﬂ'«]"lll%u‘l]'t‘)\iﬂ"li
Y 9 A v A v <3 s d
E‘)“]JLL‘H\1‘1]"I’)L‘]Jﬂi’)ﬂﬂ’JEJLﬂﬁ@Q?)ULLWQLL‘LI‘LIL%@?TL‘]JW]L@@
' o Y =2 g
l‘llﬂ%1ﬂﬂ']ﬂ'¢]']ﬂﬁlfu”llﬂx‘1ﬂ§ﬂ/‘hﬁu¢l§\1 G]NH.I‘L!
v o J 1 Y
ANUFTUNUTTEHIN In(MR) meaﬂumiauum

® [12-13] aauaadluaumsin (@)

72'2D5/]
Slope = ©)
r
2
A Slope.r
Hiw p =—— Q)
off 2
T

24 Wﬁ&ﬂuﬂizéju(Activation Energy, E) Ao A1
o ~Aq Y Y v 3 A A o
wasaunldlumsnszqulniuadounesnainiag

J o v o J [
E‘T11]"Ii°ﬁ1ﬂ1ulmﬂﬂﬂ?ﬁﬂﬁllﬂ1iﬂ’ﬂllﬁllWu'ﬁ‘llﬂ\‘lﬂ"lii

Hea (Arrhenius equation) [12-13] aamualdaatl
Ea
o 00 ) ©

¥ a1 s £ . E A
149 DAD AANYTLANTNITUNTAINFUAIN

2 A ' v Y =
(m'/s) ,E, A0 AIWANIUNTEAY (kecalkg mol) , R D
' = o A
ANPNNAINAVDINIH(8.314 klJ/kg mol. K), T A9

gl (°'C)

2.5 MIIANZHUVUSa0INIAANMANS
msmgdunuaumInuadamansiouisnan
MuIzaN dIMSUIATIZHNTZUIUNITDUUN
9 A Y A v 3 = v
laendensoseuuiauuReandidaa'ld
o a I'd 1
lfuuuiiaeimndiamansyluuuaieg Taold
MANAMIIATIERIDUFYMIoanos luiFuduTae
191151053 MATLAB 1¥inaanuuusiaosaenndos
[ 9

UdpyanansNAand Fuuusaeaneadiamaas

WA NN FULAAIAIAIT1N

AN 1AUMIUVUTIAINNANAMAAS [13]

Model name Model
Newton MR=exp(-kt)
Page MR=exp(-kt")

Henderson and Pabis MR=aexp(-kt)

Midilli et al. MR:aexp(-kt")+bt

Verma et al. MR=aexp(-kt)+(1-

a)exp(-gt)

Y
MINNTAAHUIFANVAITD lUnTHIuIe
Y r'd
MANNFUAe mdNUszansmsaaaula(Coefficient
of determine, R’) ua¥ A151NNTADIVDIAININ
ﬂmmﬂﬁauﬁﬁmmmaa (Root mean square error,
I 1 Aaadq ¥ A o A
RMSE) 1Hluammneanan lasnuuusiasanmune au

[12-13] A4@UM5N (7)

1 n
RMSE: {F;(M Fvaer,i - MRexp,i )2:|

)

A A o ' A dyyw
o mr,,, 1D ﬂﬁi1ﬁ3uﬂ3111‘]5uﬂllﬂi]1ﬂﬂ"lﬁﬂﬂﬁﬂﬂ

exp.i

o ' X dyy o
] ?JGﬁWﬁ'Juﬂ'J"Ill"lfuﬂllﬂ"lﬂﬂlL“]Jlli]"l'd@\?

o))y

MR

pred,

mo))y

n fle Suauvoya



Ladkrabang Engineering Journal, Vol. 34, No. 4, December 2017 25

U

d as Aau
3. 5aaqUnsamazizmsive
[ d
3.1 Jaqaunyas
nFosouunuuudaadmdaanlely
NUITBUAAIAIFLN 1

Cyclone
collector

Drying
column

Data logger
i

High-pressure R
fan

Globe §§ [

valve  Electric heater
A = A v < s
3‘]]1/1 1 ﬁfm%Lﬁlﬂﬂmiﬂ\m‘uLl“l’NLL‘]J“]JLi]G]ﬁL‘]JWILG]ﬂL’]Jﬂ

= Y] N o & o
F91l5znoualeglniaiaig o Al 1) vaaw
LLNﬁut;N (High-Pressure fan) (CRELEC, HB-329,

Taiwan) YU1R 2.2 kW éaﬁm%ﬁi’ﬂaummﬁm’hq
LU 2) Tnaundd (Globe Valve) c'fiaﬁm%ﬁﬂ%”n
A wesnmaiiiigszunTasnnus wese e
1zgniadaenied Tati (Pitot tbe) Fanootiuglnsl
1szunana (TESTO, 435-4, Germany) 3) ﬁlgﬂ‘ﬁmam
Foude' Wi (Electric heater) Y11A 15 kW4) 119
DU (drying  column) G?'Nﬁmmmﬁﬂmmumﬁ
(Stainless steel) ﬂlmmf“f’uvhgruffﬂma 125 mm Uag gy
800 mm o1MASeuTiHugahndenes Inahne
puuiaiiduaauresmadvadurigudnats
63 mm FuFeusosunesudIenswAUALA AT
YuIBe3 20 03 5) la Taauandu (Cyclone collector)
Foimiifiuenndasaaiosniinerniadon 6) ¥a
ﬂ’J‘]Jﬂllqmﬁ{]ﬁ (Temperature controller) U1 PID
(SHINKO, JCS-33A, Japan) @afinnuusiuérlums
Awan F1°C 7) 1a3etiufingmngil (Data logger)

(HIOKI, 8421-52, Japan) 8) tno$ ludihitlaviia K

v Y
(Type K Thermocouples) Tufii lauauiuniuion
o 7 4 < <3
Iinugnssiveunseseuuiauuuiaaihdmama
v & A g o a ] Yo
Panua ieflosnumsgapdoniuiouldny

DIMAIAGDY

3.2 Jagilylumsnanes

P
= A

ao Ayyg oy A X 4 9
GllN']u’J%ﬂu“lﬂal"]f"ll']"]lﬂﬁﬂﬂ"lf\nxlﬂ'J'liJ“]ﬂJlﬁiJ@lu

o Y [l

sz 30-35% (d.b.) [11] Flusaadrednalums

a

a

2 A '
mameuuﬁ’quazﬁlzgﬂmuﬁqmwm 4°C NOUNT

U

Yo ) A o & 4
vmama‘uumLmazﬂiwnLﬂaﬂﬂﬁlzgﬂmmmaum

'
@ @

THunsemiligauvgiminuguugiiveanaaes
3.3 35mInaae
Y 9 A A a A

mMIinaasoULRITIIldenigugiiveseInei

HMEOUNRY 3 52AU AB 70 ,80 Uaz 90 °C ANUGI
< 1

1@ 200 mm (1,000 g) ANMT@UTOU 10 m/s Tuunaz
A 9 A o '
[doulunisnaaes wiavesilasnizgninedis
1 A a [ e %‘ @
Apiiies (M09 10 w1R) Tagerdegilnisiraitmin
@10 Kro-tron §1 SG 1500 #NAA1500 g MIBULNINL
° a o & 9 A 1
dguilullsunsgnianniuruvesiinlionly

' ' 9
nlagunalas (Funaldanuialininai) Tasanuau

o 1A g & ) A

Tuanngdinanideiluauduaugavesiinlden

A A 4 ' A
M3eulunisnaasaiiu q Tasuaazidouluns

9
amzﬁ’mzﬁwmimam 3A39

av a J
4.42M33YUALIDITUNA
° a d d
4.1 npudrassndiamanstazoaunanansnsus
[ A 1% A 9 I3 ¢
laendimnsesevuisnuamihadanna
v 3 9 A  Ayy
nawansnaaeIMseuiuwaadldonila
M AATILHMIIAMMTTADT A9 VOV VTIa09N1
a s = ' a 4
AdiamaniMsouun luasiei 2 uaasmmsilines
o a 14 ..
VDIV UNAINNAMAAITAT (Empirical model) 9
WUMMDUTIA09U09 Midilli et. al. 1¥a1 R® gaigauas
A1 RMSE sifiga uaasinuusiasamngiamans
Y94 Midilli et. al. Banummzanlumsiuens
' 4 '
nasunlasnnuruvesininldenldanga Taoiian R

119523 0.9998-0.9999  1azA1 RMSE 8¢ 11573



26 FEasamnTEUs UN 34 atuf 4 Suanau 2560

o o ° o § a v o a3 '
0.002583-0.004342 49319AUDVUTIa0I Midilli et. (#0A1 a, bk uazn WeuaNNFuRUTIuTanTy
al. nuvzsineladmmniz lusasguugil 70-90 °C gangh ladauns
111999 1AU VT IADINAUININNNANTNAAD I I a=1.002-0.131/T ;R=0.81
QUNHUAINGT 1aAININ a, b, k L1AZN VOIUVTIAD k=0.083+0.002T ;R*=0.97

Y erqe " Y o A X )

Midilli et.al. Ty laifusnduvesquugi Fe91nmanis b =-0.0342/T ‘R’ =0.98
NAaoINDNAIgurgLINTNanednI1dIY n=0.631-3.195T ;R*=0.90

4 v v [
ANNFUTAsAT Aata 1d1AIAINa b k Hazn WM Far 1iuuudiandved Midilli  etal. @115

v o Jdou o A A P ° = X ) A = a
anuduwusiudlsgavigil (T) Taen1sinsizy Mnemanlasunlasnnuiuvesinnlaenngumgil
aumsoanosuu luFudunaums Midilli et.al. au'la

MR = aexp(-kt")+bt (8)

y ' a s ° a s
Gﬂi"l\‘ﬁ?l 2 LAAIANITINAD TUDILUUI N ONAUAFAI TN

Model name Temperature ('C) Drying Model Constants R2 RMSE

70 °C k=0.04959 0.9624 0.04900
Newton

80 °C k=0.05604 0.9668 0.04569
MR=exp(-kt)

90 °C k = 0.0647 0.9718 0.04187

70 °C k=0.1594,n= 0.6484 0.9980 0.01170
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70 °C a=0.9298,k =0.0455 0.9676 0.04704
Henderson and Pabis
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Verma et al.
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+(1-a)exp(-bt)
90 °C a=0.4363 , b= 0.1747 0.9997 0.00452

k=0.02936
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Abstract

Grass jelly water is a healthy beverage that manufacturers take into account about quality. The purpose
of this research is to enhance the effectiveness of the quality assurance system in the production of grass
jelly water bottles without deterioration before the expiry date and with the exact weight specified on the
label. Quality assurance approach composed of three steps 1) quality planning by identifying the quality
dimensions and applying quality function deployment to obtain specifications for the process, 2) quality
control in the production by using fish-bone diagram considering control points in the manufacturing
process of grass jelly water compared to the target value, and 3) quality audit. The results showed that
there are 16 specifications to be controlled, but there are four control points to increase for setting the
actions as follows: the raw material preparation process has to be controlled the separation of raw
materials in both dry and wet, the filling process has to be improved the grass jelly water nozzles and set
the maintenance method for the foil sealing machine in order to control the volume of grass jelly water
and leakage, and the packaging and storage process has to be determined the work instruction to prevent
the broken bottles. Whenever the above processes are implemented, grass jelly water bottles are more
consistent with the quality requirements.

Keywords: Grass Jelly Water, Quality Assurance, Quality Dimension, Quality Function Deployment
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Abstract

The electrochemical properties of zinc anode with geopolymer binder have been investigated in this study.
The geopolymer binder is composed of fly ash as substrate and sodium silicate (Na,SiO,) together with
sodium hydroxide (NaOH) as activator materials. Cyclic voltammetry experiments of the anodes with
different geopolymer to zinc ratios (geopolymer : zinc ratios = 32.5 : 6, 32.5 : 9 and 32.5 : 12) were
carried out in 4 M NaOH. In the presence of geopolymer binder, the zinc anode did not show any
electrochemical characteristics. SEM analysis was carried out to investigate the physical properties of the
electrodes. The surface morphology of the anode with the geopolymer to zinc ratio of 32.5 : 12 showed a
potential formation of zinc dendrite after 90 cycles.

Keywords : Zinc anode, Geopolymer, Binder, Fly ash
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Abstract

This is the studying of Vulnerability on Prachuap Khiri Khan coastal area which is affected by storm
surges. By using the Field survey and secondary data, the study defines seven factors of coastal
vulnerability index (CVI). Including, type of beach, beach slope, elevation, coastal structure, wave height
(by the storm surge), population density, and land use. This study focused on the assessment of the factors
that affect the coastal vulnerability from storm surges. The Multi-Criteria Analysis (MCA) Questionnaires
was applied as a tool for this study and there are 3 groups of people answered these questionnaires, which
are 1.The Coastal Engineering Specialists 2.The Government Officers 3.Local people. The results show that

the most affected factors are the Socioeconomic factors; i.e. Population density (17.72%), land use
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(16.38%). The second are the Disaster factors; i.e. Wave heights of storm surge (15.65%) and the last one

are the Physical factors; i.e. coastal structures (15.09%), beach slope (11.19%), and type of beach (10.95%).

Keywords: Weighting, Vulnerability, Prachuap Khiri Khan coastal area, Storm surges
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