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ABSTRACT

The quality of hydraulic oil, condensation, air bubbles, and increase in the temperature of hydraulic oil
are the reasons of the hydraulic system downtime that occurs at the hydraulic reservoir tank. The properties of
lubricants depend on the hydraulic oil temperature. Dimension and volume variables of hydraulic reservoir tank
ware used to calculate the heat load of hydraulic oil grade ISO VG68. Computational Fluid Dynamics approach
was used to verify the results of assumptions that has been created for comparison with theoretical calculations.
The results shown that the volume of hydraulic oil in the tank should not exceed 65 percent of total hydraulic

reservoir volume. Adding a baffle inside the hydraulic reservoir tank with a hydraulic oil temperature difference
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of 5 and 15 degrees Celsius, the heat flux was approximately 2. 157 kW/ m’ and 2.869 kW/m’. As a result, the
heat transfer to the surrounding area is 80 seconds faster than the standard hydraulic reservoir tank. While the

dimensions of the hydraulic reservoir it has little impact on heat dissipation.

Keywords: Hydraulic reservoir tank, Heat transfer rate, Numerical simulation
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Item Item
Hydraulic Tank dimension Amount Heat Transfer Rate Calculation Amount

No. No.
1 Width x Length x Height, [m] 0.5X0.7X0.5 8 Specific heat, C [J/kg K] 1,980
2 Total tank surface area, [m’] 1.900 9 Ambient temp (air) [°c] 30.0
3 Oil Level, [%] 57.2% 10 Inlet oil temp, T, °cl 70.0
4 Oil level, [m] 0286 11 Outlet oil temp, T, [°C] 55.0
5 0il volume, [m3] 0.100 12 Temp difference, AT [OC] 15.0
6  Hydraulic density, P [kg/m'] 861.0 13 Heat load, Q, [kI] = 2.559.7
7 Hydraulic mass, m [kg] 86.19 14 Heat up time, T [s] 300.0
15 Heat transfer rate, Q [kW] 8.532
16 Required cooling capacity, P kw/°C] 0.213
17 Heat flux, q [kW/m’] 4.491
18 Heat transfer coefficient, h [W/mzK] 299.38
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ABSTRACT

Friction loss in the prestressing steel of the post-tensioned concrete is the major loss developed under
prestressing process. Meanwhile, the elongation resulting from the friction loss is directly proportioned to the
effective prestressing force. In the construction, the elongation deviation between the calculated elongation and
the measured elongation should not be greater than the allowable limit. This paper presents an investigation of
the elongation deviation of prestressing tendon in a post-tensioned U-girder bridge according to the Department

of Highway of Thailand. The actual tendon profiles were collected from 5 sets of standard U-girder.
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The friction loss of prestressing steel was analysed for the actual tendon profile and the design tendon profile.
The resulting prestressing forces were employed to calculate the elongation of tendon. The comparisons among
the design elongation, the calculated elongation of the actual profile and the measured value from gauge were
conducted. It was found that the average deviation between the actual profile elongation and the measured
elongation was 3.21%. The site deviation resulting from the elongation discrepancy between the design and the
installation process was 2.31%. This results in the total mean deviation of 5.51%, which is larger than the
allowable deviation of 5.0%. This additional site deviation approximately contributed to 42% of the total
deviation. Therefore, the site deviation significantly affects the elongation deviation, and it is recommended

that the tendon profile should be carefully installed and inspected in the construction process.

Keywords: Friction Loss, Elongation, Post-Tension Concrete, Prestressing Steel, U-Girder.
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ABSTRACT

The concrete beam extends into the standard elevator shaft where the air gap is smaller. This causes the
air velocity in that area to increase. As a result, the elevator room vibrates. Therefore, the Computational Fluid
Dynamics method in the engineering software package (ANSYS CFX) was used to analyze a three-dimensional

fluid models of standard elevator shafts. To examine the behavior of forces occurring in the moving position of
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the elevator room through 3 positions at a speed of 2.5 m/s. The results showed that the force behavior in the
narrow space between the elevator room and the beam extending into the standard elevator shaft fluctuates in the
range of 40-60 N, while the standard elevator shaft model has been modified for slopes at the beam area of §,
11.5,and 15 degrees. It was found that the airflow behavior was more continuous and less fluctuating. In addition,
the magnitude of the force acting on the elevator room wall decreases in the same direction. When comparing
solutions with the standard elevator shaft, the average force magnitude was reduced by as much as 63, 54, 52

percent, respectively.

Keywords: Elevator Shaft, Airflow Behavior, Computational Fluid Dynamics Method
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ABSTRACT

This paper presents the seismic strengthening of the hospital building structure by using the reinforced
concrete jacketing columns. In this study, a 4-storey reinforced concrete building, in accordance with the Ministry
of Public Health specifications, was selected as the structural model. To assess the seismic performance of the
structure, the force-deformation relationship of the concrete and reinforcing steel were modeled in the form of

the fiber cross-section of the structure. The nonlinear static analysis was conducted for the existing and the retrofit
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structures to assess the seismic performance due to the potential earthquakes in the northern region of Thailand
by using the PERFORM-3D computer program. For the existing structure, it was found that the columns and
brick infill walls at the ground floor were severely damage beyond the Collapse Prevention (CP) performance.
For the structure with the retrofitted columns, it was found that the strength of the structure was improved up to

the level of Immediate Occupancy (IO) performance.

Keywords: Seismic Strengthening, Reinforced Concrete Jacketing, Fiber Cross -section,

Nonlinear Static Analysis.
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ABSTRACT

Modern farming, farmers can make decisions quickly and appropriately. based on real-time cropping
data This helps to increase productivity and return on investment. It automatically controls the temperature and
humidity to suit any plant and sends a signal to the cloud. to store data and display on monitor. Therefore, my
team has an idea to develop the system for small house control to measure temperature and control humidity
structure made of using a polypropylene cover the area and use a plastic backing. The growth test by bean when
the temperature was set at 30 °C, the soil moisture content of 55% and the humidity in the small house ranged
from 50 to 80%. During the test period of 5 days, the average house temperature was 30.14 °C with a deviation
of 0.46 percent, the mean soil moisture content was 55.85%, a deviation of 1.55%, and a small house humidity
was at 0.46 percent. 71.42 percent, which are in the stipulated period, when measuring the size of bean using
Image-J, grown in small greenhouses had a size of 220.80 mm., while natural planting was 70.67 mm. The
temperature and humidity control system through a closed system through IOT. So, results are obtained when

engineering knowledge is applied appropriately.
Keywords: Small Greenhouse, Feedback Control, Close Loop System, Internet of Thing

L. anudngazninveifynide

Magiiuanmeduneasnssy auhauaounlfiiuniesinina TanaTossnsazuumui
aiideanisl¥nsdadule ludegiumaluladinnudais Tnsihszuusa Tudamlfdedramny
pa1a Taginyasnsgu vy “l%’izmJmsﬂgﬂﬁmgmé?uﬁmﬁwawam Tuvhsuiuszunila dauves
anunagonldma Tuladaiugu 1wu mmummfguuazqmwgﬁ [1] FefimsAamuteyauazionssu

Y £ 9

' . < s & w o s A A 9 a Y an o =
AN NIULBULYDT @ﬂWQﬂQMWQﬂﬂiﬂ!Lﬂa@u'ﬂ LEIJ”Ill”lllﬁ’)usluﬂ”lilﬂ'hl@'liﬂ’)ﬂ']‘ﬁfﬂiDuﬂﬂLLﬁZL“U”IfN‘U@Mﬁ

G

té o 4 d' [ Y o a @ 1% a
Fan131szuvlssuranavuna1n negrlddulsaiy dauals Tumsmzlgnifademandaanin
9

a 4 @ ] J aw a @ v
wanan 1 Teaiuy mﬂ'lim"lﬂqkwmuﬂigﬂ [2] SariunanuIdeaianuaalumsweannad sy

& g A A o ~ X v ~ 3 o
ﬂ?ﬂﬂuiﬁﬂlﬁﬂu"uuqﬂlaﬂ LW@‘V]i]g'Jﬂ'f‘]‘ﬂ!W(ﬂ"1JLlagﬂ'J‘]JﬂiJﬂ'\l'liJ%uﬂ'JfJﬁz‘]JUUl@Tﬂ‘ﬂ Tﬂﬂﬁ']ll'ﬁﬂlﬂﬂﬂu‘ﬂﬂﬂﬁ

]
=~

4 9 Y = 4 ' '
VUAAIU Iﬂﬂﬁllﬂi,l”aﬂhlﬂﬁ]giuﬁﬂQ!L‘]J”Uljﬂa"l‘ﬂil ASAINUAZNYADNITAIVAY

[ J a v
2. 'Jﬂﬁql‘]Ji%ﬁQﬂsllﬂQﬂ1§'J‘i]ﬂ

A = A a a A < a Y a 43) 1
meAnyazmulseanina lsusouvmaanssuuila AYITVUAIVANYUNYULUASANUFUNTU

ToToh
AdA
3. ﬂqya‘n!ﬂﬁnmﬂﬁ
A I <3 9 v v Y
sruumuaNUed s ouvnadnuaanlszneu ldeszuumsauauuuudalwia 1¥msnunu
=S =1 1 dd’ dy a a 1
vinTugadioai 8266 Hiuszuule Tefinawisaniuguanuduludu guugil uaz uaal diu
a o = A a I'd = 9 [l Y g 9

uelwamduuaausngranuuiEea lnirudumesiua taznuannsaveyavulaseie 1iudeyalu

o Y a A 49! Z/ o Y U A U ) [ U
msnan ldudszansnimuniu Iﬂﬂ"llu@]f)uﬂ'ﬁWﬁHu'ﬁ]zﬂizﬂﬂﬂqﬂﬂﬂﬂ 2 AIUAD NATIUTINTVAN

2102



'
o A

2 H
msdszaAnmsszaumnataz g siinedead Uy eoulal afai 16 Usediil 2564 Tuii 28 ganaw 2564

@

o . o o w 3 s A g o ' a ¢ g
ﬁiy‘iyﬂm LAZNATIUFINIVI VS ﬂJUWmﬁlszuﬂm’mLﬁ’r)m“Uﬁf’J}ﬂuua Iﬂﬂjguucﬂqﬂwkjquﬂq\jﬂu!ﬁﬂj!uﬁ Qﬁ

o

v

3.1 MAEIUSHS VAT

[ o @ 1 o Y J 1 = = = = o
madudmsuasdayaa dszneulidie vesaorqu T, Tuga dioai 8266, ALawh 11, Waawy

7] a

A

& 3 o Y a2 a A ) @ o
TEUIYDINA, ‘]jil‘lﬂ, Wﬁf]ﬂll‘V\ILWﬂ‘Vl"lﬂ’ﬂlliﬂu, HaoALoadALaIdu taz lsusoudmsvimInagey

£ A
YUIANUN 1 AITIUUAT

3.2 I UAIMSIMOHYeIATIUEHI DA IT a0

) @

= @ o v 1w <3
E‘JJ‘I/I 1 UAUFAINITNMINUUDITSUUMATIUTITY I dgmsulsaTeuvma@n

103U 1 uaaIn1519Iuue92995 5910 T 220 Taad 1919 ileudaaiiendasiain
v A @ ' @ { o o = ' @
nsznaaduilunszuanse Aussdu 12 Taad aedny laToniesdy lW1d lnanaden lilvadoundy
L A A ) o 5 ) o o
vintuae N nuaaes 12 Taad tomanasnudrsesluszun uazioud 7805 vzal5vuseaulvain 12
¢ g ¥ o ' o 71
Taad iy 5 Taad mimiush 1 5 Taad T uresuazszuy Tasseriniuginaisieg
3.3 szuumuguuuuila
luszuunuguuuniainisaisramanuianaiavesszuns i ldmdenesniiidtosninga
9 1
A1 U Controller (AIAIVAN) WnthAsudaana91n input 1AL output MUIUMIAIANINAANAIA (Error)
o o . A o q 9 Yy o 1o Y a A T
uazyihimstfoudygn control signal 1o 1A output IndiAssrumdyudeds nsenddmisnils
A o v 9 V. A o ' v o
Anttludanuau 1R output 11 1nd input mnfiga TasoudyanariudTuueIs2 1Y (actuator) TAgProcess
o A J { @ a
(NFzVIUMI) Ao szVUMaNNABIMIAIURUanzuazesalszneuTinldsundasl)awdyanmdieds
< 7 & do o o A
INTLUDAIVAY 1A Sensor (1FUwe3) 1Tuginisitadaygradounduain output voanszUIUMIIHE

[

1 . o a < 4 [l o
ﬁﬂqﬂllﬁﬂﬂlﬁﬂﬂﬂu’diﬂﬂﬂm mput VONITSUY 58 VUAIVANITNIRIUAANA AV INE UL D ITVIAAITULNUEN

oo

2103



'
o A

v H
mM3lsEAmnssEAumANazIIING wiInedes Uy oeulad asad 16152911 2564 Suii 28 qanaw 2564

Process 1

H CY e a g
3‘].]‘?1 2 u,wummimuﬂuLmué'auﬂawumqmmmmzmmﬁvu

'
A

131N 2 szuumuguuuuila Aeszuvaruguiimsdeundudygimviesn 91nN15AsIITA

< s A o 2 v o Y o Yy a A o 9
"IJ’ENL“]fL!L“]fE]iL‘W'ﬂu13J1!1]%8‘]JL1’I§JTJﬂ‘]JﬁﬂJfU1iHVINGU1L"U”I (FUUIUD DY) LWﬂﬂWiﬂ'J‘]JﬂﬁJﬁiyfng‘ln@@ﬂ U1

o9 o9

Y Yy a g 1 1o a a ' o
Glﬂﬁﬂ'lﬁiyiy'lmﬂ%‘iﬂﬁ Lﬂuﬁ%'ﬂ“ﬂﬂ'J'Uﬂll‘ﬁﬁﬂ'J'lllLLll‘LlEﬂ!Lagﬁﬂigﬁﬂﬁﬂ']wm'lﬂﬂ'ﬂﬁgﬂﬂﬂ’J‘]JQIILHJ'UHJ@]

LYY

3.4 mamudmSuSudyanaduaaiimefiudeya

Cloud
database

Modem/router

Web browser

4

Phone/
applications

@

510 3 ururansihavesmadudmsusudyg o

! o o \ o v o ] s A @ '
‘l]'lﬂgﬂ‘ﬁ 3 !,L’dmPNmimﬂummmﬂﬁ’mm‘ﬁi‘lJi‘iJﬁﬂJuﬂJ1mﬁuﬂm’m1ﬁmﬂui’l’ay‘a Tﬂ&mu’m

]

Y ] ¢ A a a 3’, 19 v a3 4
UszarananarvzdsdoyainSadiiontugunisitlauazia vl ainiudadeya lldususesarugu

A o ' a d’l A o A CZ8 U o ¢ A o =
NBTUAIYUNYULASANTNTU mammmﬂszmmwa"luszuuaﬁiuummxtN”lﬂmﬂm’m IWDUUNDHNG

2104



'
o A

2 H
msdszaAnmsszaumnataz g siinedead Uy eoulal afai 16 Usediil 2564 Tuii 28 ganaw 2564

ad o A a v
4. IHAUUUNTIVY
4.1 myseuiisugilnsainslnaeugangi
a & a ¢ o o FY 9
4.1.1 Aanariana Il linduna 60 Jad lumsihanuieuneluiemaaeu
4.1.2 fmuaAguugiinadoy 3 A1 Ao 30 32 uag 35 oA uwaIFod
4.1.3 mmsnadovTaala lvive lWguuginmelulsuseunadeu luawmnimua’ld
4.1.4 ufinwarudivanetines uazdeyauunaidd
J v 1
4.2 mymeuiiaugunsainsiniannaruluussenme
a 3’, Cal %’ A Y d’l 9
4.2.1 anatginsaliuazeeil e lianurumeluriemadeu
4.2.2 MUUAMIANLATY 3 A1 AD T98aL 60, 65 1AL 70 AIWAIAL
423 imsdaszuurhnnuiu
L= 1 aa a 4 9 o
4.2.4 Tunnuaru@ETeaNetines tazdoyauunad
= J v A a
4.3 mgeuisugunsamsdaTannawuluau
a 2 s 4 g9 & a
4.3.1 anasginsaiivea e lranuauluauy
k4
43.2 fmuamn i 3 i1 fle Sevaz 50, 55 uaz 60 aud IR
433 mmalaszuunaaey
L= 1 aa a 4 9 o
4.4.4 unnuaruGETeaNetimes tazdoyauuaady
4.4 manageuilgndadiemedis AMedsuuulinmugu uazuuuihmsauauuuuila
o o A o <]
4.4.1 ’1iM3gnouueITIUIU 100 1waa
IS o I @
4.42 Waszvummnadeutluna 5
4.4.3 QUAIDEINTUTIUIY

4.4.4 Mim3Tavadie1U5unsy Imaged 199391 1.53F

a J
5. HaN1INAavdUaTIVNTNY
Ay v o a 79 ¥ A 4 ~ Ed
wams‘wﬂaaum‘lﬂ%zumnmﬁwﬁuaya‘mfnmmmamwmnncmfsﬂamuamamazwammﬂwu

¢ A a
nﬂ”lcnmmmamumq

a

5.1 namsaeuiisugUnsainsrvaevgamgi

u

Y

~ = aa ' = A A A a s s
AMINNN 1 Wamil‘lﬁﬂﬂlﬂﬂuqmﬁguﬂﬂ,ﬂﬁnuﬂf)%?m 0938 UIMN mu’iZ'U‘]JCMSmeJE]uL@]’E)iLLaSL’J‘]J%M

a1 (i) HAVINTFoaNo DS wanial e
0 329 32
1 33.8 34
2 36.2 35
3 38.6 36
4 40.1 40
5 412 41
6 42.1 )
7 424 )
8 42.9 43

2105



'
o A

2 H
msdszaAnmsszaumnataz g siinedead Uy eoulal afai 16 Usediil 2564 Tuii 28 ganaw 2564

dl =) a A A a o o 1 d' o
INANTNN 1 BAAIRANITADUNIURAUNYURNIUNWELTYANDULAD T ngl’«lﬂml"lﬂ“] WU LUBN

]
a a

A ) 2 ' < Yo ad 9 1A a A o
ﬂ?ﬁLﬂﬂWﬁ'ﬂﬂle!Lai Qﬂ!ﬂ{]ﬂJﬁ]%LWNﬂlu'ﬂﬂNLﬂuqﬂ%ﬂ Tﬂaqmwgmwﬁmzﬂgw 32 DA NS AHYE LHDN
Y

a a 2 o 1% 4 a A
msdlalrlauds 8 wiudrguuglivzyuia 43 essuaaidod dusudeyauuniled uazguugiisudu

3 CY

¥
=2

4 o ) Y a 4 [ o
32,9 esruraidoe Woihimadla llauda 8 wiiudrguuigiiozuna 42.9 esuwaiBoa iiovimsaniuin

] A a J
ATUNNBLITUAUDULADT

44 L
y=13367x+33.564
- R® =0.9354
o
a 40 y = 1.45x+32.533
=z R =0.9414
# 38
‘3, 35
=
2 34 .
—— Serial Monitor ——g— W &b browser
32
------- Linear (Web broviser] ««-«=-=« Linear {Serial Monitor}
30
0 1 2 3 4 5 B 7 B 2

van (uid)

~ = ' A A a s A 4
31]7] 4 ﬂﬁ‘V\llLﬁmNamiL‘lﬁﬂ‘Ul‘ﬂfﬁJiXﬁQNWamﬂmiﬂauﬂumﬂiuaxWaml,ﬁm‘uul’l‘ﬂnlcm

a a " aa a ¢ ¢ R =
ﬁ]”lﬂglh/] 4 uﬁmﬂiwwgmmwaﬂmﬂ%fmmﬂmzmwwwaamumama:nﬂ"lcm WU NITDIUY
Y a a @ a T A A v 9
Llu’ﬂullll‘l_]sluﬂﬁ‘V]NLﬂﬂ?ﬂultﬁ%ﬂﬂ??ﬂu%ﬂf@ﬂ@ﬂ’J1‘5@EJﬁ$ 90
5.2 wamsaamﬁﬂum‘smaﬁﬂmm%u‘lumm1mﬂ

@ 1 4 9 P @ a 4
Ni‘]ﬂ'li’dﬂ’ULﬁEl’Ufﬂiﬂi’J"l]'Jﬂﬂ]ﬂ’J'lll%uGluUiiEﬂﬂ1ﬁ TﬂEfl%muwaiﬁm’mmqmwgmmzmm%u

9
@

a Y A <3 9 = 9
ﬁﬂﬁ\?ll'lﬂWfJu't‘)ﬂ LWE]Lﬂ‘].l‘U@ﬂ;IJaW]fJ‘]JWaﬂ?ﬂiuﬂ'ﬂﬂﬂﬂﬁ'ﬂﬂ

v ¥4
M319N 2 wamsaeueumMsnsIvtaanuyuluussenea

a1 (W) HAVINTFoaNo DS wann loa
0 53 53
1 56 55
2 88 89
3 98 98
4 99 99
5 99 99
6 99 99
7 99 99
8 99 99

De

v 1 Y ]
31NA15197 2 énmumsuuﬁﬂwawmnﬂ”],WT W‘]J’NLﬁi’JﬁWﬂﬁW‘HWlJ’OﬂLLZ%}’J AMANUBFUILINVAUY

De

I Yo ' A 2 g9 Ay A ' P a Y o X
ﬂﬂj\?n’iul{lﬂ%ﬂ Iﬂﬂﬂjﬂjju%uﬁu@]ufﬂgaﬂﬂiﬂﬂag 53 IUBMNMTWHUHHUDNIUDY 8 UINLUAIATANUFUITVU

b

= 9 9 o =] ' A A a S A 2 g 1A Y A o
330808 99 UAZAINITUNMTUUNONANIUNNWHLTIANDULADT ATNANNUFULITUAUILDYNTDIAL 53 LUDN

k1]

. = A Yo £ 2 =y
NITNUAUDNIUDY 8 HINUAIATIANUFUIZUUDITDIAY 99

2106



'
o A

2 H
msdszaAnmsszaumnataz g siinedead Uy eoulal afai 16 Usediil 2564 Tuii 28 ganaw 2564

100

‘IR

'§ &0

a

b

N‘s 20

=1

el

&

T B0 —g— Serial Monitor
pm}

" —a— Web browser
50

e

0 1 2 3 4 5 6 7 8
van (um)

d‘ = ' ' j’ J S a a 4 J
3‘1]7] 5 ﬂiwwuﬁmwammﬁﬂumEm'izmnmmmwu'i'immm‘wmwziﬂauaumamaznﬂllw

d. = 1 1 j’ 1 == a 14
vngil 5 nsluaaswamsfSeufonszniemanuruusTeIMATEHING S vanotines
o 1 1 y 9. 9 @
waz) lednun an lanuuur Ty T lumafendu

53 wamﬁm)mﬁaumammﬁ’wmmﬁﬂuﬁu

v ¥4
M99 3 wamsaeUNsuMInsIaaNNFL LAY

a1 (W) NaNINTEsaNenes wan lad
0 15 15
1 19 19
2 25 25
3 31 31
4 36 35
5 4 4
6 44 46
7 53 54
8 61 61

= o @ T J ' dy a oA o v ¥ Y
1NA1T19N 3 mmummamwamumJ"lwuﬁmmmm‘vuqluﬂu Wmnmmmﬂwumm

' X A 2 T oa Yo ! A 2 g Ay & o v ¥ = a v
fﬂﬂ'JWZJ%M%SLWN*UM’O?JNLWN%@%@ TagAmANUFUETUAUIZRENT DAL 15 (UD1INT IHINAUDY 8 WITua)

L]

v ¥y ]

T dy é’ =2 ) o 1 a A a S A a é’ [l <3 Y o 1
AN NUFUISVUDITDYAY 61 LLASTIHIUATINNILLIIANDUIADT ﬂWﬂ’JHJ%'L!‘U%LW?J“U‘I!@EJNMH%]%?] Tagan

A 2 9 Ay A o v ¥ = A Yo & 2 =y
ﬂjWNﬂfuLﬁﬂJﬁu%gﬂgmiaﬂag 15 lll't‘)(ﬂ']ﬂ']ﬁalﬁu'muﬂ\i 8 UINLAINIAINUFUISVUDITDYAL 61

2107



'
o A

2 H
msdszaAnmsszaumnataz g siinedead Uy eoulal afai 16 Usediil 2564 Tuii 28 ganaw 2564

&0
y=57x+13644
50 R*=0.9845

A .
SOHATATTIUTUALNNIG

40

a0

20

10

va1 (ui)

y=5.5833x+ 13.885

R*=0.9899

—a— Serial Monitor

—a— Web browser

Linear (Web browser)
Linear [Serial Monitor)

3 10

:; = ' ' ﬁ‘ a ' A a 4 4
gﬂ‘ﬂ 6 ﬂiW‘ILLﬁﬂQNﬁfﬂillﬁEJ‘]JL‘VIEJ’US%‘VE’JN?’H?’YHZJ‘])’M?M@]M?%W’JNG]IHﬂﬁﬂ@umﬂilmznﬂ]‘lc}m

A = J J Ay a J A A a 4
%1ﬂ§’1J“I/l 6 aslugaswamsifSouieusznineaianusuluauseinNgSoanelinosuay

1l lsdwu arnlanuua Tl lumaRerdu Tasan ldnanutingedenniosas 98

54 wanmsnaaauiamanyruluAuIzezna 7 Tunaaeu

v k4
A15197 4 HaMINATEUNIATIVIAA UL TUAY

& a ¥ .4y
ﬂﬂﬁ@ﬂﬁguﬂﬂaﬂﬂuﬂ'ﬂuﬂfuiuﬂu (NI EREGER))

AMANURANAIA

= dl dl = dl dl
1MUN 1 I1UN 2 1UN 3 1UN 4 IMUNS I1UN 6

Jun 7 mas3evaz)

58.659 53.369 56.485 53.025 54.326 55.365

56.326 0.54%

60

59 5" 58.659
58
57
56
95

® 56,485

s (Fouay)

52 ® 53.369

52
3l
30
0 1 2 3 4

® 53.025

szuziaan ()

- ® 54326

® 56.326
® 53,365

H v
31U 7 wamsnageuanuruluduaasayiszeznal 7 Sunadeu

' k4 9 k4
ﬁ]Tﬂg‘ﬂﬁ 7 !Lﬁ'ﬂ\iNﬁﬂ']i‘ﬂﬂﬁ’é)ﬂﬂ’ﬂll“t]ﬂfuiuﬂuﬁﬁﬂﬂ“]ﬂﬁi%fJ%L’m'WIﬂﬁ’E)’U WUN ﬁ1ﬂ']i(§l\1ﬂ']ﬂ’ﬂll‘§u

Tudusosas 55 aaoaszezinal 7 71 IAANuaaamasUmassosas 0.54

2108



v H H
mM3lsEAmnssEAumANazIIING wiInedes Uy oeulad asad 16152911 2564 Suii 28 qanaw 2564

v
o

5.5 wamsnagoyiamgamgiinimelufiomageutazmeuenszazial 7 unaaey

Ed
19

m99fi 5 kamsnadeniadgurginaneludesmagounaznouen

NAFOUITUVAIVANANNQUNYI (AT 30 BIR UV AITYA) ANNUAANAIA
unl o duh2 uh3 duh4 duAs dulle w7 mae (Sovay)
29.653 28.635 28.541 28.666 29.663 29.369 28.986 3.08
34.041 35.335 35.333 34.554 34.533 35.369 35.229 16.4

37

35.335 35.369 35.229

g Mo e | J— 34533 o .
rg L 34.554
E 33
E ® Dinunu
[
E 31 ®  AluAY
= L ] 28.666 L]
Co 9 | 29653 28.541 29663 @ .
= . . 29369 %o on
= 2B.635 -
e

27

5 |

0 1 2 3 4 5 6 7

szaizingn ()

4‘ a = 9 a = ] @
511 8 wamsnagouaNuguHgiinmeuen(addn) nazguuginmelu@adih) aasasiszezna 7 3u

1 Y i k4
1n3UN 8 !Lﬁﬂ\iNafﬂi‘ﬂﬂ’GTE]’Uﬂ?1n‘§u1uﬂu§lﬁﬂﬂ‘b’3ﬁi%ﬂ%nﬁTﬂﬂﬁ’ﬂﬂ WUN Lﬁ’ﬂ‘ﬁTﬂ1ﬁi§Nﬂ1

ANNQUNYIN 30 DarIaIFod navaszozal 71U gakgimeluiimsaiugy daanunaiamdou
' A &

A v =~ a A Y o A 9
nayIvyay 3.08 Gluﬂ]ﬂ!z‘V]Qmﬂ{]ﬂﬂ”IfJ‘LlE]ﬂVIM]JJblﬂTnﬂ”I‘Jﬂ’J‘]JﬂJJ umnNuAIIALANDUIRNAYIDY AL 164

a

A = o oA Y o o 2
Wareunuan laimsivua 'l

A 1 4 ad ' S o a
5.6 Waﬂ]iﬂﬂﬁﬂﬂﬂgﬂﬂ‘ﬁﬂ')ﬂﬂ%ﬁ ﬂ'JEI'Jﬁ!!‘IJ‘IJ"lNﬂ'J‘IJf’JN nﬁwmzmsm‘ummsmuqmmuﬂﬂ

v = i
melirzuiianusngamaiinazanniu

l.en) 220.08mm

2.817 70.67mm

‘ mu‘l‘nnmquqmqﬁuuwﬁu |

v

a v Yy 4 a A a & a A
31]7] 9 (NNHY) Llﬁﬂ\‘lWaﬂﬁiﬂ@jﬂﬂuﬂ')ﬁ]fJUiuigﬂﬂﬂﬂﬂﬁﬂﬂﬂqmﬂﬂvﬂlmgﬂ')Tll‘lﬂ! (NFBUAVADI-LU)
Fa ' H
uazﬂqmLmJvlammﬂumuﬂuqmwgmmzmm%u (NFDUALAI-AN) LAY (NINUI) wamﬁwﬁ’uﬁawmm
a a dy 9 1 a dy
ﬂgﬂiui31J1J1Jﬂﬂ'3ﬂﬂllqmﬂQN!LE’I%?\'J']N‘BU (519) uazﬂqmmu"lmwﬂumuﬂuqmwthazmm%u

(¥21) A28 1151n 53 Image-J 13035 911.53f

2109



'
o A

2 H
msdszaAnmsszaumnataz g siinedead Uy eoulal afai 16 Usediil 2564 Tuii 28 ganaw 2564

=~ v <3 1

N3l 9 (M) naaaramsnagouMsgnauTen 100 waa wun mslgnmenenlsuseu
alidimsaugulemalumsiiuTamiesdosas 30 nazmsignaelulsaSeunimsniuquamugiias
anwruli TomaidauTaniidesaz 90 uaz (M) naaswansiadudnderndgnluszuuianiugw

Y k4
guvgiuazanuiu (vuieay 1) uazignuuuluniuguaiugugurgitazanudu (muieay 2)
v Y

#2011/5Un33 Image-T 1195H11.53f WU i mmineay 1 Ugnluszuulaniugugungiinazaimuiu
=\ Y a a :i ] a dy
Huannueau 220.08 Hadwas Tuvuzn dgnuuuluaruguaivguaunginazanudy ey 2
WU Huannueau 70.67 Taawns

o Ay v y g A Aa A a &

awad lauaasludrsduiiodgnluszuuniimsaivguluszuulantvguaumrgiuazanuiu
danaliwandaii Tomalumsiaulaniidesas 66.67 uazivuiadiduvesnnien oasimsniaganla

ANdesaz 67.89

6. a3wanmInaana
= Y a o Y axy = = Ay Y J
NMITADUNIUNAVDIVDYALBIAIUAY ﬂ'f]ﬂ']'ﬁﬂ']iﬁ'ﬂulﬂﬂULlag’;llﬁﬁJWIEluﬂ11/lllﬂi]']ﬂl'3ﬂ”l"]fﬂlla$
] A ' ] ' A a a I o o
W”Iu%Gflall@TJW]ﬂ5W‘]J'J1ﬁﬂ’lﬂ'l’]uu1l%@ﬁ@%}ﬂﬂﬂ$ 90 !Lagﬂ151/]ﬂﬁ'l’)TJﬂ’]i!"ﬂﬁmlﬂﬂiﬁﬂ]@ﬂﬂaﬂﬂ’]imﬂ?uag
< o A o H] Ay ya = X a g A
LWAANMUASIU WUN L?J@V]”Iﬂ’]iﬂ\iqmﬂgﬂhlﬁﬂ 30 oA ALY ﬂ?]msﬁuiuﬂuﬁaﬂag 55 l!ﬂzﬂ'ﬂllclfuslu
< ' ' ' = L Y o '
Ii\7ﬁf?Ju‘llu']ﬂlaﬂ't’)QGlu“ﬁ'J\iizﬂ'ﬂﬂ%}@ﬂag 50 93 80 i]'lﬂuu‘vnﬂ'lﬁ'Jﬂ‘l]iﬂﬂ‘l]@\iéfﬂﬂ?!‘ld]ﬂ’] Glu‘mwzﬂ:nm
@ a = < | = A 4
NaAaDy 5 I QmﬁauiﬂﬂlﬂaﬂmﬂﬁTﬁ\?ﬁﬂuﬂlu']ﬂlaﬂﬂg‘ﬂ 30.14 93y aLer e Nﬂ’]ﬂ?’]uﬂa’]ﬂlﬂaﬂu%}'ﬂﬂa&'

1
1A

U j’ a A 4 a1 A Y J j’ A
0.46 amanuruluaunavesniovay 55.85 unnNuUAIAADUIDYAY 1.55 wazanusululsusou

k1l

= 1

3 Ay ' 1 Ao ° Y A& o o Y oA Y
"Uiﬂﬂlﬂﬂ@fﬁlﬂiﬂﬂﬁg 71.42 °]J’\‘1’l’)QGI,L!Gﬂ?\?i%ﬁ’]NV]ﬂ?ﬂ1ﬁﬂ1Wu@1’J LUBDNINITINVUIAVDIAUDIUVYINIY

< ' o { I o A a
Tisunsy Imagel o35%U 1.53 nu duauderndgnmelulsuseuvuiaanivuia 220.08 Taduns

Tuvazlgnuuunuusssumnativua 70.67 Jaawas AANuIANA193 088z 67.89

7. Pnanssnisema

a 4 a o A A Y @ 9 & '
VDU UAMAUSIAINTTNAIAANT uwnmmaﬂnmm w"l@’f“lﬁmﬁﬁuumgmummqm@

% a
8. 19NA19919949
[1] WUASo U304, (2557). Young Smart Farmer AUy nuaus vveunyasnsiu ni. asua :
UMINGIFIAIVAUATUNS,

@ t4

[2] 115ns Jei50esigna, Ty auyseiq, aﬁmﬁ’ Haan, uaz Ueanys 51319v. (2562). ﬂaﬁagd?ﬂﬁﬁwa
AomstgmadunynInToIN oL YOUANATATHIIAIN GNWITI BUADLINT TaKTAaIvAL.
MATPMAUIMSIINYAT AUZNTHOINTFITUINA NN INGIAIVAIUATUNS 1.83v@7, 6 TQuiBu
2562

[3] @133 $53730. (2559). Au1SNHISY Smart Farm msviunyasidudassudunnden.
AmgUSMIgInIazmaTuladmsauma a1 NI VDA AUNA qUINTZUATAT DGO

A1 QuneIUauaINLINe Uszintlulszuna we. 2563

2110



'
o A

2 H
msdszaAnmsszaumnataz g siinedead Uy eoulal afai 16 Usediil 2564 Tuii 28 ganaw 2564

@

a Q( -7 -2 =) o v Aa o -9

[4] aﬁﬂﬁ@] “lj‘ﬂllg. (2563). ﬂ"lfWﬁ’JﬂJ"Ii&’Ul/lﬂHﬁj@ﬂﬂ55]3%@\77]73!1’”7?7’15]. AIUNIBINIT ATUNIU
1RUFNIAAN, UN 10 A1UN 9 wau,AN 2563.

[5] ﬁai‘l%ﬂ qaﬁmﬁm. (2562). SPsmariplant. https://www.spsmartplants.com/. WhAuAweTUN

13 [uEeY 2564

2111



P
v A @

M3lszdnmIseaumataz LG unInndeailnu eoulail afsi 16 sedidl 2564 Tufi 28 ganau 2564

msnnTimedimInzaaveanszunumsiamalandihmasdianlunswan
AeNIEIRI YRR IBedaTanz A eaes Tns3EmIeeniuUNINAGD
TO FIND OPTIMAL PARAMETERS OF GLUING OPTICAL FIBERS IN
LASER CUTTING MACHINE COMBINERS MANUFACTURING BY

EXPERIMENTAL DESIGN

¢

[ J a
enany NUNIUAYA

Y

a dJ a [
ma%ﬁmmm@mmma AU IAINITINAIAAT um:1mj1aﬂmﬂiuiaﬁm:mmné’muﬁ
E-mail: Eakaluk.kanokwiboonsri@mail.kmutt.ac.th
v 4 J
¥oUNI VAITHUN
a  a a dJ a (Y a2 %4 ~
MAIFIAINTINYATIHINT AUSIAINIINAITAT u°mmﬂ1aﬂmﬂiuiaﬂm:ﬂawnmﬁuqi

E-mail: chorkaew.jat@kmutt.ac.th

U L
UNANE
a s A o Y 4 9 '
ﬂi$’U’J‘LlﬂﬁNa1‘5]ﬂE]lI’U"IEJL‘L!@5"’UENLﬂiﬂi@lﬂi’c’lﬁ%ﬁﬂ?ﬂlmcﬁﬂiﬂizﬂﬂﬂhl‘lJﬂ’JEJﬂi%‘]J’Jl!ﬂﬁEJﬂﬂWaw
' &£ A A ' Y o ot 9 Y Y o o
NITUIUNIT ﬂizuaumislﬂEmmﬂﬂmiwamam&“laummuawmﬂwmmammammm&ﬂu Hagn
A = s 1 4 Y o 9 ' Y v 9 !
NINYDANII UV3411 maﬂwuﬁmiwawmfflmmmmm”hmffluumwaaﬂum ﬂm;uumaunwsm
v Aa X A a o v 2 9 v Ay . v
ﬂ’dﬂ‘ﬂ!,ﬂWlJubluﬂiz‘]_l’Juﬂﬁuﬂ@ﬂ?’ﬂ’iﬂ@]?ﬂﬂﬂﬁ]”lﬂ@‘]_lﬂ’wuﬁﬂ uv cwuaUﬂwsmuhlmmmmcmmmmblﬂ

Y

o & Aw AR A o S A A P a o A ]
ﬂﬁuuﬂu’]ﬁ)EJ'L!%Qll?ﬁflﬂi;”;?NﬂLWE]‘HW‘I”IiWNL@'IE]TVILﬂﬂJWﬁil“llf‘Nﬂi%‘]_l’Juﬂ”liNaﬁﬂ@uﬂWﬂm@iﬂMﬂﬁiﬂfﬂn
=< Y o yay ) [ a 1%
ﬂﬂﬁ?ﬂiﬂuﬂ')uﬂlﬁﬁ11!ﬂi5'U’J“Llﬂ'IiTﬂﬂﬂflﬁ')‘ﬁﬂ'ﬁﬂ@ﬂuﬂﬂﬂ'ﬁﬂﬂﬁ’é]\?LW\Iﬂ‘VIE]Lﬁﬂallﬂﬂﬁﬂﬂﬁgﬂﬂiﬂﬂuﬂi}%ﬂ
¥
1un13mamﬁa AMurnuamseun Ysuunn uazﬂsmmmm%u WAN1IIVINL AWK UIVOINITOU
A o [ 1 9 =3 P a a 2 dy A | 1A ~
AMNMUNUIVO LN YTHNUN1IN 6 Haamas tazlSuannusun 50%RH L‘]Juﬂ?ﬂmumﬁlﬁﬂi‘;fﬂ
] Y
nnmsasaurari lunszuiums ﬁﬂﬁ)‘ﬁ)f‘)‘]_lﬂWi@Qﬂi%Lﬂ‘lﬂﬂT}Hﬂﬂ’Jaﬂaﬂ %'Iﬂ!,ﬂll%laflﬁz 17.22 mﬁa%’aaaz

3.89 viseamiludunuiiaa 1 128,000 1 masdiland

o o w ° a s 7 4 o
Aan i;llu: ﬂigll'lluﬂTiﬁﬂﬁWﬂiﬂllf%u%lﬁ\iﬁ}’]ﬂﬂ”ll ﬂﬁﬁ1W1i"l§Jm’E)iﬁLﬁ1ﬂ$ffil, ﬂﬂNUWﬂLu@iiulﬂ%@ﬂﬁﬂ

4
Tavigdeasos

ABSTRACT

A Manufacturing process of the combiners which is a part of laser cutting machine is composed of
many sub-processes. One sub-process is bonding the input optical fibers to the output optical fibers and then
applying the epoxy glue UV3411 to cling these optical fibers in a glass tube together. Currently, glue shrinkage

after UV curing is a defective type with highest defect rate among the others which is not repairable. Therefore,
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this research is aimed to determine the optimal parameters on the process of gluing the optical fibers in the
combiner manufacturing by using 2* factorial design of experiment. Factors in the experiment are curing
position, glue quantity and humidity. The research result indicates that the curing position at the edge of glass
tube, glue quantity at 6 mm. in glass tube, and humidity at 50%RH is the optimal parameters. When applying
this condition in the process, glue shrinkage defect rate in process can be reduced from 17.22% to 3.89% or

approximately 128,000 baht/week of cost reduction.

Keywords: Laser Cutting Machine Combiners, Optical Fibers Gluing Process, Optimal Parameters
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Analysis of Variance

Source  DF  AdjSS AdjMS F-Value P-Value
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Linear 3 78438 261.458 83.67 0.000
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Error 4 12.50 3.125
Total 7 796.88

Model Summary

S R-sq R-sg(adj) R-sg(pred)
1.76777 98.43% 97.25% 93.73%

Coded Coefficients

Term Effect Coef SE Coef T-Value P-Value VIF
Constant 83.125 0.625 133.00 0.000

A -3.750 -1.875 0.625 -3.00 0.040 1.00
B 13.750  6.875 0.625 11.00 0.000 1.00
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Regression Equation in Uncoded Units
%Yield = 115.21-1.875A + 4583 B -0.9167C
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ABSTRACT
The objective of this research is to investigate the improvement of mechanical properties of concrete

having HDPE plastic waste aggregates by using calcinated chicken eggshell and rice husk ash. This Research

consisted of two steps: 1. pozzolanic reaction test of rice husk ash and calcinated eggshell using mortar with
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individual replacement of each material at 0, 5, 7.5, and 10%, and combined replacement of both materials from
10 to 20% by mass of cement; and 2. test of effectiveness of using optimum mix of calcinated eggshell and rice
husk ash from the first step in concrete having HDPE plastic waste aggregates at 0, 10 and 20% by volume
replacement for fine aggregates. It was found that the optimum proportion of calcinated eggshell and rice husk
ash was combined mix of both materials at 5% each, which resulted in 23.51, 39.3, and 16.75% increase in
compressive strength for controlled water-to-binder-ratios of 0.40, 0.60, and 0.80, respectively, compared to
controlled mortar. The HDPE-containing concrete had lower mechanical properties in proportion to the increase
in HDPE. When the optimum percentage of eggshell and rice husk ash was used as partial cement replacement
in order to improve the mechanical properties of concrete with HDPE, it was found that compressive strength and

flexural strength of the concrete was comparable and higher than the control samples, respectively.

Keywords: Calcinated Eggshell, Rice Husk Ash, HDPE
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ABSTRACT

Currently, the situation of the epidemic of Covid-19 continues to affect people in society at large.
Especially the cessation of teaching and learning operations of all educational institutions by the Ministry of
Higher Education, Science, Research and Innovation. As a result, the teaching of electrical machinery operations
has been quite affected. Because the learners are unable to experiment with real electrical machines, they lack
skills and understanding. Therefore, this article presents the use of MATLAB / Simulink program to help simulate
the operation of a three-phase induction motor, which is one of the subjects of the course to be taught in an online
format. This is a study of motor performance characteristics under various conditions according to the learning
scope, such as reversing motor direction, starting current, power factor improvement, efficiency estimation
including finding the relationship of torque and speed, etc. The results of the student satisfaction survey found
that the majority of the respondents said that using a simulation program stimulated online learning and cause
more understanding. It can also be used to describe experimental results for analysis and conclusions clearly. This

may be used as a guideline for teaching instead of classroom learning in emergency situations.

Keywords: Induction Motor Modeling, Simulink Simulation
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ABSTRACT

The purpose of this research is to study electromagnetic absorption simulations with a particular focus
on computing electromagnetic fields in material structures using the time- domain finite difference time domain
(FDTD) approach. The FDTD was implemen