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 วารสารวชิาการเทคโนโลยพีลงังานและสิง่แวดล้อม จดัท าโดย วทิยาลยัเทคโนโลยสียาม เพื่อเป็นสื่อในการเผยแพร่ผลงานวจิยั 
ความรูแ้ละวทิยาการทางด้านวศิวกรรมศาสตร์ ด้านวทิยาศาสตร์ ด้านเทคโนโลย ีด้านพลงังานและสิง่แวดล้อม เป็นต้น  โดยวารสารเปิดรบั
บทความจากภายในและภายนอก รวมถึงต่างประเทศ แบบเต็มรูปแบบ (Full Paper) รวมถึงบทความวชิาการ (Review Articles) บทความ 
ทีเ่สนอมาอาจเขยีนเป็นภาษาไทยหรอืภาษาองักฤษกไ็ด ้โดยบทความดงักล่าวจะต้องไม่เคยเผยแพร่ในวารสารอื่นมาก่อน และเป็นขอ้คดิเหน็
ของผูส้่งบทความ นอกจากนี้อตัราการคดัลอกในระบบตอ้งไม่เกนิกวา่รอ้ยละ 5 เท่านัน้ 
 

วตัถปุระสงค ์ เพื่อสนับสนุนและกระตุ้นให้มีการเขียนผลงานทางวิชาการ  เผยแพร่ผลงานทางวิชาการของคณาจารย์ นักวิชาการ  
 และนกัศกึษาทัง้ภายในและภายนอก รวมทัง้เป็นสือ่กลางทางการศกึษา คน้ควา้ และเผยแพรค่วามรูท้างวชิาการ 
 

จดุมุ่งหมาย เป็นศูนย์กลางเพื่อสนับสนุน ถ่ายทอด องค์ความรู้ และเผยแพร่ผลงานทางวิชาการ และการวิจัยที่มีคุณภาพให้เกิด 
 ประโยชน์ต่อสงัคม ชุมชน ส่วนรวมของประเทศไดอ้ยา่งต่อเนื่องในวารสารรปูแบบสิง่พมิพ ์และวารสาร อเิลก็ทรอนิกส ์
 

เงื่อนไข/ข้อก าหนด 1. รับต้นฉบับบทความที่ เ ป็นไปตามเกณฑ์ รูปแบบ มาตรฐาน และแนวปฏิบัติที่ ว ารสารก า หนดไว้   
   โดยผ่านความเหน็ชอบจากวารสารแลว้เท่านัน้ (ไม่รบัตน้ฉบบับทความทีไ่มเ่ป็นไปตามทีร่ะบุไว)้ 
  2. บทความที่ส่งขอรับการพิจารณาจะต้องไม่เคยเผยแพร่ในวารสารอื่นใดมาก่อน และต้องไม่อยู่ในขัน้ตอน  
   พจิารณาเพือ่เผยแพรใ่นวารสารอื่น 
  3. บทความที่ได้ร ับการตีพิมพ์เป็นข้อคิดเห็นของผู้แต่ง/ผู้นิพนธ์/ผู้เขียน เท่า นัน้ และจะต้องเป็นผู้ร ับผิดชอบ 
   ต่อผลทางกฎหมายใด ๆ ทีอ่าจจะเกดิขึน้จากบทความนัน้ 
  4. บทความทีไ่ดร้บัการลงตพีมิพใ์นวารสารเป็นลขิสทิธิข์องวทิยาลยัเทคโนโลยสียาม 
 

ก าหนดการเผยแพร่ ปีละ 2 ฉบบั (ราย 6 เดอืน) ดงันี้ 
  ฉบบัที ่1 เดอืน มกราคม-มถิุนายน 
  ฉบบัที ่2 เดอืน กรกฎาคม-ธนัวาคม 
 

การประเมินบทความ โดยผูท้รงคุณวุฒ/ิผูเ้ชีย่วชาญอยา่งน้อย 3 ท่าน ต่อ 1 บทความ ในรปูแบบ Double blinded 
 

ท่ีปรึกษา  อธกิารบด ี
  หน้าที ่ ใหค้ าปรกึษาในการจดัท าวารสารวชิาการเทคโนโลย ีพลงังานและสิง่แวดลอ้ม 
 

บรรณาธิการ  ผูช้่วยศาสตราจารย ์ดร. ฐกฤต ปานขลบิ 
  หน้าที่ ด าเนินงานบริหารจัดการวารสารวิชาการเทคโนโลยี พลังงานและสิ่งแวดล้อมให้เป็นไปตามนโยบาย  
  ของวทิยาลยัเทคโนโลยสียาม 
 

เจ้าของ  วทิยาลยัเทคโนโลยสียาม 
  46 ถนนจรญัสนิทวงศ ์แขวงท่าพระ เขตบางกอกใหญ่ กรุงเทพฯ 10600 โทรศพัท ์02-878-5000 
การส่งบทความ  ส่งไฟลท์าง E-mail (MS Word และ PDF) ไปทีท่างเวบ็ไซดข์องวารสาร  http://jeet.siamtechu.net/ และ  
  https://ph01.tci-thaijo.org/index.php/JEET/index  
 

พิมพท่ี์  บรษิทั แดเน็กซ ์อนิเตอรค์อรป์อเรชัน่ จ ากดั 
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  โทรศพัท ์02-5751791 โทรสาร 02-5751793 เวบ็ไซต ์www.protexts.com 
ส านักงาน  หลกัสตูรวศิวกรรมศาสตรบณัฑติ สาขาการจดัการพลงังานและสิง่แวดลอ้ม วทิยาลยัเทคโนโลยสียาม 
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  สนบัสนุนใหก้ารด าเนินงานจดัท าวารสารส าเรจ็ลุล่วงดว้ยด ี
 2. พจิารณาและประเมนิบทความทีส่่งเขา้สูก่ระบวนการของวารสารตามความเหมาะสม 
ฝ่ายประสานงานและเลขานุการกองบรรณาธิการ  
 อาจารยช์ลดิา โป๊ะมา  วทิยาลยัเทคโนโลยสียาม 
 อาจารยก์ าจดั  ใจตรง  วทิยาลยัเทคโนโลยสียาม 



Journal of Energy and Environment Technology                                                          ISSN: 2392-5701 

http://jeet.siamtechu.net                  
 

 

JEET 2023; 10(1) 

บทบรรณาธิการ 
 

ในสถานการณ์ปัจจุบนัมีแนวโน้มที่จะพฒันาโดยค านึงถึงการประหยดัพลงังานมากขึ้น มุ่งเน้น
คุณภาพของสิง่แวดลอ้มและส่งผลกระทบน้อยทีสุ่ด โดยมทีศิทางในการพฒันาเทคโนโลยพีลงังานสะอาดที่
เป็นหวัใจส าคญัของการด าเนินดา้นเทคโนโลย ีพลงังานและสิง่แวดลอ้ม วทิยาลยัเทคโนโลยสียาม จงึไดจ้ดั
เผยแพรว่ารสารวชิาการเทคโนโลย ีพลงังานและสิง่แวดลอ้ม ฉบบันี้เป็นปีที ่10 ฉบบัที ่1 (เดอืน มกราคม ถงึ 
เดอืนมถิุนายน พ.ศ. 2566) โดยเผยแพร่ผลงานวจิยั และบทความวชิาการครอบคลุมดา้นวศิวกรรมศาสตร ์
วทิยาศาสตร์ เทคโนโลย ีพลงัาน และสิง่แวดล้อม เป็นที่ทราบกนัดอียู่แล้ว ปัจจุบนัการด าเนินงานภายใต้
สภาวะการเปลี่ยนแปลงที่เกิดขึ้นต่าง ๆ มากมาย โดยเฉพาะการเปลี่ยนแปลงทางด้านเทคโนโลยี
คอมพวิเตอร ์การเปลีย่นแปลงทางธรรมชาต ิหรอืแมแ้ต่กระทัง่การเกดิภยัพบิตัทิางธรรมชาตทิีส่ง่ผลต่อการ
ด ารงชพีในปัจจุบนั  
 วทิยาลยัเทคโนโลยสียาม ไดใ้หค้วามส าคญั และตระหนักต่อการน าองคค์วามรู้มาบูรณาการสรา้ง

คุณประโยชน์สูส่งัคม ซึง่เป็นการน าเสนอความคดิเชงิสรา้งสรรค ์และการแกปั้ญหาผ่านองคค์วามรูใ้นศาสตร์

ต่างๆ อย่างมปีระสทิธภิาพ มุง้เน้นในเชงิ “คุณค่า” ร่วมกนั ที่มคีวามสอดคลอ้งกบับรบิท และการส่งเสรมิ 

การแลกเปลีย่นเรยีนรู ้ซึง่กนัและกนั น าไปสูป่ระโยชน์ต่อสงัคม ประเทศชาตอิย่างไม่มทีีส่ ิน้สุด แสดงใหเ้หน็

ถงึความกา้วหน้าทางด้านงานวจิยัทีค่รอบคลุมทางดา้น วศิวกรรมศาสตร ์วทิยาศาสตร ์เทคโนโลย ีพลงัาน 

และสิง่แวดลอ้ม เป็นอย่างด ี

 กองบรรณาธกิารวารสารวชิาการเทคโนโลย ีพลงังาน และสิง่แวดล้อม ยนิดรีบับทความที่มคีวาม

ประสงคจ์ะเผยแพร่ / ตพีมิพผ์ลงานวจิยั และผลงานทางวิชาการ เพือ่เป็นศูนยก์ลางในการเผยแพร่ใหเ้ป็นที่

รู้จกัมากยิ่งขึ้น โดยขอความร่วมมือกบัผู้ส่งบทความให้ตระหนัก และเห็นความส าคญัต่อคุณภาพของ

บทความอยา่งเครง่ครดัเป็นไปตามรายละเอยีด กฎเกณฑ ์ขัน้ตอน การด าเนินงานของวารสาร 

 ทา้ยสุดนี้ ขอขอบพระคุณ ผูท้รงคุณวุฒ ิคณะทีป่รกึษา ผูม้สี่วนทีเ่กี่ยวขอ้งทุกท่าน ตลอดจนผูอ้่าน 

ทีใ่หค้วามสนใจในงานวจิยั และน าไปใชป้ระโยชน์จากวารสารวชิาการเทคโนโลย ีพลงังาน และสิง่แวดลอ้ม 

ซึง่คณะผูด้ าเนินงานจะพฒันาวารสารวชิาการใหไ้ดร้บัการรบัรองมาตรฐานในระดบัทีส่งูขึน้ต่อไป 

 

 
 
                     ผูช้ว่ยศาสตราจารย ์ดร.ฐกฤต  ปานขลบิ 
                                                                  บรรณาธกิาร  
                       วารสารวชิาการเทคโนโลย ีพลงังานและสิง่แวดลอ้ม 
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Abstract 
 Nowadays, parabolic trough solar collector technology is widely used in hot water production because this 

technology significantly increases the efficiency of hot water at a low cost compared to other technologies. But the 

design of parabolic trough solar collectors to achieve high thermal efficiency at an affordable price and be used in 

rural areas has not been much developed. In addition, the technology of computer-aided engineering (CAE) has 

been continuously developed; therefore, it was the beginning of this research that focused on the development of 

a parabolic trough solar collector for hot water production in rural areas with computer-aided engineering using 

SolidWorks software. This helps predict heat transfer behavior between the fluid flowing through the solar collector 

tube and the environment. The research aimed to compare the effect of thermal efficiency of the parabolic trough 

solar collector prototype obtained from the numerical study with the experiment and to study the economic value 

of this prototype. In the experiment, the research team conducted the experiment from 8:00 a.m. to 5:00 p.m. during 

April 2022 and collected the results of various variables, including the temperature of the water entering and leaving 

the solar collector tube, air temperature, and solar irradiation. By comparing the simulation results with the 

experimental results, it is consistent: the parabolic trough solar collector could heat water temperatures up to 64.3 

°C (simulation result) and 65 °C (experimental result); moreover, its thermal efficiency was between 26.18 and 

68.77% (simulation result) and 27.38 and 69.97% (experimental result) during a period from 12:00 a.m. to 3:00 

p.m. In producing hot water for the prototype, the solar collector is worth 2,939.76 kWh per year, representing a 

savings cost of 10,927.38 baht per year and a payback period of 0.96 years. 

Keywords: Prototype, Parabolic Trough Solar Collector, Hot Water Production, Computer-Aided Engineering 
 
1.  
  (Fossil fuels) 

 
  [1]  (Renewable energy) 

 
 

 (Solar collector) 

 
 [2]  

 
  

[3]  
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[4]   

 (Computer-Aided Engineering, CAE)  
  

 

  
 Ghasemi 

 [5] 

  Fluent 
  (d/D) 

  0.6  0.7, 0.8  0.9 
    68, 74  2,000 mm   

 
 80% 

 100 C   Tzivanidis  [6] 

  SolidWorks 
    

 SolidWorks  1-D Thermal model  
FORTRAN  

   20, 34  1,000 mm   SolidWorks 

  75% 

 95.5 C   
 

   
  . . 

2016 Ghodbane  [7]  Fresnel collectors 

 (Linear Fresnel Reflector, LFR)  (Linear 

Fresnel Collector, LFC)  MATLAB  
 MATLAB   

  10.00 - 16.00 .  
   20, 22  1,500 mm   

 60%  
74 C   Ghodbane  Boumeddane [8] 

 Soltrace  MATLAB  Soltrace 

     65, 70  1,200 

mm   MATLAB 
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  6  ( . . . . . . . . . .  . .)  
 83.61%  82.80% 

 100 C  

 
 (Optical parameters)  (Geometric parameters)   

  
 20 – 68 mm  22 – 74 mm 

 1,000 – 1,500 mm  74 - 100 C  
 60 – 82.80%  

  
  

 
SolidWorks   SolidWorks 

  

 

2.  
 2.1 

 

 2.2 

 
 

3.   
 

   3   
 3.1 

 

 3.1.1  
  

 (Reflector)  (Receiver tube) 

  
   

 
 1 [9] 

    
Q
I A

  (1) 
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     (%)  

Q     (W) 

I    (W/m2) 

A    (m2) 

 2 [9] 

Q
mC T T

t
mC T T

t
 (2)  

  m    (kg) 

C    (kJ/kg.°C) 

T T    (°C) 

T T    (°C) 

t    (s)  
3.1.2 

  

 
 

 1  (Unstructured grid)  SolidWorks 

 
 2  SolidWorks 
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 2,163,296   1  Semi-Implicit Method for 

Pressure-Linked Equations (SIMPLE)  (continuity, momentum and 

standard k-  model equations)   = 997 kg/m3  = 0.00089 Pa.s  
 standard k-  turbulence model  C = 0.09, k = 1.0, = 1.3, C = 1.44  C = 1.92 

  1)  
( )  2)  standard k-  turbulence model 

 3)  (Steady state)  

  2  (Boundary conditions)   
 1)  35 °C  997 kg/m3 2) 

  0.00831 kg/s  
(Uniform flow)  x  3)  (Static 

pressure)  101,325 Pa 

 4)  (Receiver tube wall)  

(No-slip condition)     
 

 (Computational Fluid Dynamics, CFD)   
    3 [10-11] 

 u v w+ +
x y z

  (3) 

 x, y, z  (Rectangular coordinates)  u, v, w  x, y  z 
   

  4-6  

x-component: 
u vu wu P u u u

y z xx x y z
 (4) 

y-component:  
uv v wv P v v v
x z yy x y z

 (5) 

z-component: 
uw wu w P w w w g
x y zz x y z

 (6) 

    P      x, y  
z  

 7  

 
T T T Tc k Q
t x y z

 (7) 

 c  T    Q 

 x, y  z  
   standard k-  
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turbulence model  2    (Turbulent Kinetic Energy, k) 
  (Turbulent 

Dissipation, )   8  9  

kk k G G Y S   (8) 

C G C G C S
k k

 (9) 

  10  G
 11 

 G  
 12 

t
k kf C  (10) 

G S S (11)

G g
Pr x

(12)

3.1.3  (Parabolic reflector)  
  1 x 1.25 m2  0.8 mm   1   3 

 (Global solar radiation)  

 8.00 – 17.00 .  30   . . 2565 

 
 

 3  

 

3.1.4 (Receiver tube)  
  9 mm  13 mm  1,000 

mm   1   
 

 4  K (Thermocouple type K)                 
8.00 – 17.00 .  30   . . 2565 
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 4  

3.1.5  (Mobile shower)   70 x 75 x 180 cm3  
1  

  5 

 
 

 5  
3.2 

 

 
 6  
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 (Feed water tank) 200 L (1)  (2)  (Receiver tube) 

(3)  (Parabolic reflector) (4) 

  
  10  

 K  10 

  (Mobile shower) (5) 

   
(6)  (7) 

  6 

 
 3.3  
  (Payback 

Time, PBT)  

(Total Project Investment, TPI)  (Periodic Energy Saving, PES) 
 13 [12] 

  

  (13) 

 

  PES 

  

  Q  (14) 

:  3.7171 /   ( .) [13] 
 

4.  
 4.1 

 

 
  

 8.00 – 17.00 .  30   . . 2565 

 (T1: Inlet water)  (T2: Outlet water)  
 (T3: Ambient air)   36.88, 45  36.940 C   11.00 – 12.30 

.  950.12 W/m2 
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 [14]  12.30 – 17.00 . 

 675.52 W/m2  
 

   16.00 – 17.00 . [15] 
 7  8  

 27.38 – 69.97%  12.00 – 15.00 . 
 

 
 65 C  

 
 7    

 
 8  

 8.00 – 17.00 .  9  
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  11.00  12.30 . 
 64.30 C   65 C  12.30 – 17.00 . 

 42.11 C 

  43.35 C  

 1 

 12.00 – 15.00 . 
   26.18 

– 68.77%   27.38 – 69.97% 
   

  
 (Optical parameters)    

 
 [16] 

 
 

 9  

 1 

 
   % Error 

( .)   (%)                                                 (%)  

12.00 49.37 50.57 2.37 

12.10 49.69 50.89 2.36 

12.20 59.04 60.24 1.99 

12.30 68.77 69.97 1.72 

12.40 36.94 38.14 3.15

12.50 41.67 42.87 2.80 

13.00 35.52 36.72 3.27 

13.10 33.85 35.05 3.42 
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13.20 35.63 36.83 3.26 

13.30 31.61 32.81 3.66 

   % Error 

               ( .)   (%)                                                 (%)  

13.40 26.18 27.38 4.38 

13.50 38.04 39.24 3.06 

14.00 29.83 31.03 3.87 

14.10 29.46 30.66 3.91 

14.20 48.71 49.91 2.40 

14.30 49.57 50.77 2.36 

14.40 49.79 50.99 2.35 

14.50 32.39 33.59 3.57 

15.00 31.86 33.06 3.63 

 4.2 

 

  
  (10,500 ) 

  13  14  

 2  
 4,500 

W [17]  2,939.76 kWh/   (PES) 
10,927.38 /   0.96  (PBT) 

 

 2  
 

 
   (PES)  (PBT) 

(kWh/ ) ( / ) ( / ) ( ) 
 3,240 12,043.40 

10,927.38 0.96 

 

300.24 1,116.02 

 

5.  
 5.1  

  

  
1)  11.00 – 12.30 .  950.12 

W/m2  
 36.88, 45  36.94 C  2)  12.30 – 17.00 . 
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 675.52 W/m2 

  34.85, 42.63  36.09 C  3) 

 12.00 – 15.00 . 
 27.38 – 69.97% 4) 

 65 C 5)  
  (10,500 ) 

 
  

 4,500 W 
 2,939.76 kWh/   10,927.38 /   0.96  

 

 5.2  

 

  (Solar tracking system) 

 (Direct beam)  15.00 – 

17.00 .  
 

  
 

6.  

 A  , m2 
 C  , kJ/kg.°C 

 G  , -  

 G  , -  
  I  , W/m2 

 m  , kg 

 P   , N/m2 

 PBT ,  

 PES , /  

 Q   , W 
 t  , s 
 T T  , °C 

 T T  , °C 

 TPI ,  

 u v w   x, y  z, m/s 

 x y z   , - 

     , kg/m3 
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  , Pa.s 

  , Pa.s 
  , %  
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 ABC   .  
ABC

   .    
 .     .   

  .    
 -.  

  
 ABC  

 :  ,  
 

Abstract 
This research aims to study the application of ABC transportation management system technology, and In 

order to improve the efficiency of the transportation management system, the tested questionnaire is used to determine 

the confidence value. The entire confidence value is equal to. 962 Data was collected from ABC Ltd management, 

transport managers, quality inspectors and transport drivers through random sampling. (Unexpected sampling) 

Determine the sample size according to the table of Krejcie and Morgan (Krejcie and Morgan, 1970:607-610). At 95% 

confidence level, the error of ± 5 is equal to 100 people. Use product regression analysis to analyze the data. And in-

depth interviews with transport managers, transport supervisors and three senior transport managers. By selecting a 

specific information provider 

The study found that most of the respondents were male, aged between 31 and 40, with a bachelor's degree 

and a monthly income of 15001- 25000 Baht less than 5 years of working experience as a transport driver ABC is 

limited in all aspects, which is very important for accepting high-level transportation management technology ( = 4.10) 

Considering every aspect, the most important aspect of transportation management system technology is the benefits 

of technology. ( = 4.19) The second is the working mode adjustment ( = 4.16) followed by technical access  
( = 4.13) Next is the attitude to technology ( = 4.12) Services of TMS technical service provider ( = 3.92) The results 

of showing technical benefits affect the adoption of ABC transportation management system technology. Statistical 

significance is limited to 0.05 level. The factors that affect the adoption of ABC transportation management system 

technology have the same positive direction and the largest weight. The weight of the technology is 0.537, followed by 

the working mode adjustment, which is. 303. In terms of technology, the weight is. 126, and in terms of service provided 

by technical service providers, the weight is. 063 It is also found that the employee attitude factor is in a negative 

direction, and the weight value is - 203. Because most employees think that the implementation of the system reduces 

the role of employees, and they worry that monitoring the performance of employees will cause concern. ABC 

Transportation Management System Co., Ltd 

Keywords: technology acceptance, transportation management system technology 
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1.  
 

 ( /   
)  

 -   –  %   
     
   

 ABC    
   

 
    

  
  %    

    

 ABC   
  (TMS:Transportation Management System)  

  .  

   , ,  
 .   

   
  (e-POD) -

 .  
 (Real Time)  .  
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 ABC   )  )

 )  )  )
  ABC 

   
(TMS:Transportation Management System)  

 

2.  
.  ABC   
.  

 

3.  
 ABC  

  (Davis , )  

 

                                                                

 

 

 

 

 

 

 

   

 

4.  
 ABC  

 (Mixed Methods Research) (Quantitative Research)  

(Qualitative Research)   

.   

. .   

 ABC     
   ABC      

 Krejcie and Morgan    %  ±5
 Accidental Sampling   (  . )    
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. .   

  (In-depth Interview) 
 (Purposive Sampling)   ABC   

      

.   

. .    
    

      
    (Check List)  

   ABC  
 (Rating scale)  (  = 5 ,  = 4 ,  = 3 ,  = 2  

,  = )  )  )  )   
)   )   

   ABC  
   (  = 5 ,  = 4 ,  = 3 ,  = 2 ,  = )  

 

    
3  )     ) 

    )  
 (IOC)  . - . ) (  . : - ) 

 (Reliability)     Cronbach (Alpha 

Coefficient : ) (   .  : - )  .  
  

. .   

 (In-depth Interview) 

     )
 )  )  )  

) (TMS)  ) 
      

 
 

.    

. .     (TMS) 
(TMS) 
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. .   
 

 . .     
 

 . .   (Reliability Analysis)     
 

 . .     

.    

 (IOC)  . - .  (  
. : - )  (Try Out)    

 (Reliability)  Cronbach (Alpha Coefficient : ) (   .  : - )
 .  

  )  
 .  )   .  )  

 .  )   .  )  
TMS  .  )   .    

 .    

    

 . . .    
 

 . . . .  ABC  

 . . . .     
 ABC   

. . . .    
   ABC      

 Krejcie and Morgan  %  ±     
Accidental Sampling (  . )    

. . . .   
 

. . .   

  
 

.     
 . .    
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. . .        ( Descriptive Statistics)  

  (Frequency)   (Percentage) 

. . .       (Descriptive Statistics) 

  (S)  
(   .  : )   .  - .   

.  - .   .  - .   .  - .         

.  - .   

. . .       (Descriptive Statistics) 

  (S)  
(   .  : )   .  - .   
.  - .   .  - .   .  - .    .  - 
.   

. . .   ABC  
 (One – Way ANOVA)  .  

. . .     ABC 

 (Multiple Regression Analysis)  .  
 Enter Multiple Regression Analysis (   .  : ) 

. .   

 
  

. . .     
  

. . .   (Informal Interview)   
  

  . . .   (In-depth Interview)  (Key Informants) 

   ABC 

 

 

5.  
.      ABC  

      –     -  
 30    / . 

   
 ,001 - 25,    ,001 - 35,    

 ,   ,    35,001 - 45,     
    –    –   
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  –      
    

    
.    ABC  

  ABC  
     

    
 TMS  

 ABC  
 ( = . ) 

   .  TMS  
( = . )  .  TMS  

  ( = . )  . TMS

 ( = . )  .  ( = . ) . 
 TMS  ( = . )  

 ABC  
 ( = . ) 

    .  TMS 

 ( = . ) 
 .  TMS ( = . )  .  TMS 

 ( = . )  .  TMS 

  ( = . ) .  TMS 

 ( = . )  

 ABC  
 ( = . ) 

    .  TMS  

  ( = . )  .  TMS 

 ( = . )  .  TMS  ( =4.20) 
 .  TMS  ( = . )  .  TMS  

  ( = . )  .  TMS 

 ( = . )  

 ABC 

 ( = . ) 
   .  TMS  ( =4.20) 

 .  TMS  ( = . ) 
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 .  TMS  ( = . ) . 
 TMS    ( = . )  

 ABC 

 TMS  
( = . )    . 

( = . ) . 
 ( = . )  . 

 ( = . )  . 
 ( = . )  . 

 ( = . )  

.   ABC   
         ABC  ( =4.18) 

     TMS 

 ( =4.21)  
 TMS  ( =4.19)    

TMS  ( =4.16)   TMS 

( =4.14)  

.    
)     “  TMS 

”   
  
  

 ABC 

)     
 

  
   

  
 ABC 

)     “ TMS” 

     
   

  AB
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)     “ TMS 

”    
       

   
  %  

  ABC  

)    TMS 

  
  GPS    

    
  

 ABC 

.    

  
   (One – Way ANOVA)  

0.05   

*p 0.05 

   
    

  .  (  F = .  )   ABC 

  (Multiple Regression Analysis)  Enter  .   
   

   

Model Sum of Squares df Mean Square F Sig. 

 

Regression 29.297 5 5.859 29.548 .000b 

Residual 18.640 94 .198   

Total 47.938 99    
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Model R R Square Adjusted R Square 
Std. Error of the 

Estimate 

1 .782a .611 .590 .44531  

   
 ABC  R Square = 0.611 

     
    .    .  

   

   

 ABC  

 b SEb  t Sig. VIF 

(Constant) .162 .345  .469 .640  

 .152 .162 .126 .940 .349 4.366 

 .375 .250 .303 1.502 .137 9.838 

 -.235 .203 -.203 -1.157 .250 7.454 
 .623 .174 .537 3.579 .001* 5.451 

 .062 .092 .063 .674 .502 2.125 
*p  0.05 

 ABC

   .   
  .    

 .     .  
   -.  

 
 ABC  

  

              Y = .162 +.152(X1) +.375(X2) -.235(X3) +.623(X4) + .062(X5) 

  Multicollinearity  VIF  . - .  10.0  Multicollinearity  
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  ABC   . 
 ABC  . 

   
  

  
 ABC  

 
 ABC   

 .   Sig = .   
  

    ( ) 
   (E-word of Mouth) 

 Gen Y   
     

     
   “

” 
 

  
 ABC   

 
 ABC    

 .   Sig = .   

    ( )   
     

Generation Y    .  
 “

 ”   
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 ABC   

 .   Sig = .250  
  

   
 ( )  

   
    

     
    “

   
” 

 

   
ABC   

 
 ABC     

.   Sig = .001  
 

   ( )   
        

    
   .  

    
  “  

   100 % 

”   
  

 ABC   
 

 ABC  
  .   Sig = .   
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   ( )   
     

    
     

  0.05  “  
    

” 

  
.  

 ABC  
   ABC 

  
   

  

 

 

 ABC  
  

  ABC  
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 60 

 OTTV (N)  = 41.17 W/m2=  45.70 % , OTTV (E) = 64.25W/m2=

 39.39 % , OTTV (S) = 67.29W/m2=  42.49 % , OTTV (W) = 67.1W/m2=

 40.29 %   % 

: , ,  

 

Abstract 
         This research is to improve the efficiency of the building frame to be more efficient by measuring the 

heat transfer values of all 4 walls. The heat transfer temperatures before and after will be analyzed and 

improved. Because Thailand is located in a tropical climate zone. Causing the current building to have a hot 

weather, causing electricity costs, so it is necessary to focus on the building framework, with a good building 

frame, it should be able to prevent too much heat inside the building to reduce the burden. Cooling of the air 

conditioning system and leads to a reduction in the cooling load and the cost of wasting electricity. Normally, 

the air conditioning load caused by heat transfer from the outside of the building into the building will be higher 
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than the heat generated inside the building itself. We can understand the mechanism of heat transfer into the 

building. What characteristics and knowing how to assess the performance of the building frame will help us 

analyze to find ways to prevent those heats from entering the building. For a building, the air conditioning load 

is affected by external factors, i.e. heat transferred from the outside of the building into the building, and by 

internal factors, i.e. heat generated from within the building itself. The proportion of heat generated from the 

outside is higher than the heat generated from the inside, accounting for 60 percent of the air conditioning load. 

The results of the research concluded that OTTV (N) decreased = 41.17 W/m2 = reduced heat by 45.70 %, 

OTTV (E) decreased = 64.25W/m2 = reduced heat by 39.39 %, OTTV (S) reduced Down = 

67.29W/m2=Reducing heat by 42.49% , OTTV (W) Reducing = 67.1W/m2=Reducing heat by 40.29% Total 

average value of heat transfer is reduced by 42%. 

Keywords: Building Frame, Electric Power, Air Conditioning Load
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          2.  ( )  

          3. ,  

          4.  

             ( ) 

           

  
  “

”    
  

  
 

  
 

 
 

 

 
  

 
    

 

 

2.  
          1.  

          2.  OTTV  
 

.  
           

 

 .   

           (Overall Thermal Transfer Value: OTTV)  
 

OTTVi = (Uw) (1-WWR) (TDeq) + (Uf) (WWR) ( T) + (WWR) (SHGC) (SC) (ESR).            (1) 

: ( ),
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 OTTVi  Total heat transfer of the wall under consideration, W/m2 

         Uw  Total heat transfer coefficient of solid wall, W/m2.°C 

        WWR  The area of the window is translucent by giving it a aspect ratio. and or of the translucent wall  

                   to the total area of that wall  consider 

        TDeq  temperature different indoors and outdoors °C 

       Uf  Total heat transfer coefficient of glass or transparent wall, W/m2.°C 

T  Temperature difference outside and inside °C 
       SHGC  coefficient of solar radiation transmitted through glass translucent wall or transparent wall  

                W/m2.°C 

       SC  shading coefficient of shading devices 

       ESR  the amount of incident sunlight that affects heat transfer through translucent walls and/or opaque  

                 walls, W/m2 

3.2  

( Roof Thermal Transfer Value: RTTV ) 

 

RTTVni= (Ur) (1-SRR) ( TDeq) + (Us)(SRR) ( T) + (SRR) (SHGC) (SC) (ESR)                    (2) 
 

: ( ),  

 

 RTTVni  Total heat transfer of the considered roof section, W/m2 

         Ur  Total heat transfer coefficient of the roof, W/m2.°C 

         SRR  The ratio of the area of the translucent roof to the total area of the considered roof. 

         TDeq  The temperature difference equivalent between the outside and the inside of the building  

                     including the solar radiation absorption effect of the solid wall, °C 

        Us  Total heat transfer coefficient of translucent roof, W/m2.°C 

T  Temperature difference between indoor and outdoor 

        SHGC  coefficient Heat from solar radiation transmitted through the translucent roof. 

        SC  shading coefficient of shading devices

        ESR  solar radiation affecting heat transfer or amount of incident sunlight, translucent wall and/or  

                  opaque wall, W/m2 

3.3  (Density; )  (Specific heat; Cp)  

 

  .  ( :  

             ( ),
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 .   

1.  (Uw) 

2.  (TDeq) 

3.  (DT) 

4.  (SHGC) 

5.  (Shading coefficient: SC) 

6.  (Effective Solar Radiation: ESR) 

 

 
( )     ( )  ( )  
 

 2  

: ( ),  

   .   

 (Coefficient of heat transfer  U)

  K 

(W.m-2.0C-1) 
P 

(Kgm-3) 

CP 

(Kj.Kg-1.0C-1) 

1  0.198 1860 1.00 

2  0.108 720 1.00 

3  1.226 1100 1.51 

4 (Bitumen) 1.298 1100 1.26 

5     

 ( )  0.807 1760 0.837 

 ( )  1.154 1600 0.79 

6  1.442 2400 0.92 

7     

 ( )  Kg/m3 0.160 620 0.84 

 ( ) 960 Kg/m3 0.303 960 0.84 

 ( ) 1120 Kg/m3 0.346 1120 0.84 

 ( ) 1280 Kg/m3 0.476 1280 0.84 

8  1.02 1370 0.92 
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 3   

: ( ) ,  

 
                                        Q = U. A. T                                                              (3) 

 Q =  (W/m2oC) 

U =  

A =  (m2) 

T =  ( oC) 

  2  
   (OTTV)  

(RTTV)  
(OTTV)  

. (OTTV)

    
  

 45 W/m2   

OTTVi  =  Uw  .  (1-WWR)  . Tdeq + Uf  . WWR  . T + SC  . WWR  . SF       (4) 

 A1 =  1 ( m2 ) 
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OTTV  =  

 

3.6  

 .  

Type of building office 
 

OTTV (W/m2) 

N E S W 

ESR 100.50 150.04 170.20 160.98 

TDeq 5.40 11.90 12.65 12.90 

OTTV (W/m2) 75.83 106.02 117.02 112.38 

 

OTTVi  = (Uw) (1-WWR) TDeq+ (Uf) (WWR)'T + (WWR) (SHGC) (SC) (ESR) 

OTTVi(N) = (2.297) (1-0.714) 5.40 + (5.764) (0.714) 5 + (0.714) (0.73) (1) ( 100.50) = 75.83 

OTTVi (E) = (2.297) (1-0.714) 11.90 + (5.764) (0.714) 5 + (0.714) (0.73) (1) (150.04) = 106.02 

OTTVi (S )= (2.297) (1-0.714) 12.65 + (5.764) (0.714) 5 + (0.714) (0.73) (1) (170.20) =117.02 

OTTVi (W) = (2.297) (1-0.714) 12.90 + (5.764) (0.714) 5+ (0.714) (0.73) (1) (160.98) = 112.38 

3.7  

 .  

Type of building office 
 

OTTV (W/m2) Standard criteria according to law  OTTV  50 

N E S W 

ESR 50.00 60.55 72.33 65.20 

TDeq 1.5 3.83 6.55 7.44 

OTTV (W/m2) 34.665 41.77 49.73 45.28 

 

OTTVi = (Uw) (1-WWR) TDeq + (Uf) (WWR) 'T + (WWR) (SHGC) (SC) (ESR) 

OTTVi (N) = (0.50) (1-0.714) 1.50 + (0.65 (0.714) 5 + (0.714) (0.90) (1) (50.00) = 34.665 

OTTVi (E) = (0.50) (1-0.714) 3.83 + (0.65) (0.714) 5 + (0.714) (0.90) (1) (60.55) = 41.77 

OTTVi (S) = (0.50) (1-0.714) 6.55 + (0.65) (0.714)5 + (0.714) (0.90) (1) (72.33) = 49.73 

OTTVi (W) = (0.50) (1-0.714) 7.44 + (0.65) (0.714) 5 + (0.714) (0.90) (1) (65.20) = 45.28 

 

3.8  

 .

A1  . OTTV1 + A2  . OTTV2 + ……..+ AI  . OTTVI 
                        (5) 

A1 + A2 + ……….+ AI 
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Type of building office Standard criteria according to law OTTV (W/m2) 

N E S W 

Before OTTV (W/m2) 75.83 106.02 117.02 112.38 

After OTTV (W/m2) 34.665 41.77 49.73 45.28 

Decrease in OTTV (W/m2) 41.17 64.25 67.29 67.1 

 

.   

 .  

Type building  
Standard criteria according to law Standard criteria according to law 

OTTV (W/m2 of the exterior wall) RTTV (W/m2 of building roofs) 

Office O-OTTV 50 O-RTTV 15 

Department store / 

community building 
S-OTTV 40 S-RTTV 12 

Hotel, Hospital, 

Condominium 
H-OTTV 30 H-RTTV 10 

 
.   

 .  

   Type of building office OTTV(W/m2) Standard criteria according to law OTTV 50 

N E S W 

Before OTTV (W/m2) 75.83 106.02 117.02 112.38 

After OTTV (W/m2) 34.665 41.77 49.73 45.28 

Decrease in OTTV (W/m2) 41.17 64.25 67.29 67.1 

 

.  
          OTTV (W/m2) 

 

  100%
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Type building 
OTTV(W/m2) law 

Office 
219.7 X 168.4 X 140.5 X 133.8 X 106.8 X 50 

Department store 

/ community 

building 

163.8 X 127.5 X 107.8 X 99.7 X 79.5 X 40 

Hotel, Hospital, 

Condominium 
100.6 X 78.2 X 66.0 X 61.3 X 48.9 X 30 

 .  

Type building 
RTTV(W/m2) law 

Office 
64.8 X 23.6 X 5.9 4 15 

Department store / community 

building 
65.6 X 24.0 X 6 4.1 12 

Hotel, Hospital, Condominium 39.3 X 14.5 X 3.6 2.5 10 

 

.  

        .  

         2.  

         3.  

 

6.  
         OTTV(W/m2)  

OTTV(W/m2) 

 

 
 OTTV(W/m2) 

 OTTV(W/m2)      
 OTTV(W/m2)  OTTV(W/m2) 

 OTTV (N)  = 41.17 W/m2=  45.70 % , OTTV (E) = 64.25W/m2=  
39.39 % , OTTV (S) = 67.29W/m2=  42.49 % , OTTV (W) = 67.1W/m2=  
40.29 % 

 OTTV(W/m2) 
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 Ø20.50 .  1.60 .  100 .  
 Ø2.0  Ø2.6 .,  2  

 ,   Ø2.0 

 3  50, 60  70   Ø2.6  60, 75 
 90   

 Universal Testing Machine 

   2  
    

: , ,  

 

Abstract 
           The purpose of this research is to study and find the suitable methods for welding thin steel pipe to be 

strongest by experimenting with the thin steel pipes Ø20.50 mm., thickness 1.60 mm., each piece 100 mm. 

length connected together by Electric arc welding method as a sample by adjusting 2 parameters, welding feed 

patterns, straight and zigzag lines, and adjust the welding current of 2 sizes of welding electrodes for 3 current 

ranges, The welding electrode size Ø2.0 can be set to 3 ranges of current, 50, 60 and 70 amperes, and the 

electrode size Ø2.6 can be set to the current of 60, 75 and 90 amperes according to the standard value for 

setting the welding current of each size of welding electrode. After that, conduct the tensile strength test by the 

Universal Testing Machine in order to compare the strength of each welding line by changing the above 
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parameters. The results of the research revealed that by adjust above 2 parameters could not be affected the 

strength of the welding line with the statistically significant. 

Keywords: electric arc welding, thin steel pipe, welding current 

 

1.  
    

   
  

  
   

  
   

     
   

   under cut   
  

  

  
    

   
    (Welding Current)   

    1
  

 

 
 1  

          Tack  [7] 
 

2.  
 2.1    

 

 2.2    
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3.  
   (Experimental Research) 

    
 3.1  

  

 3.2   ST37, Seamless Steel Pipe, Black 

surface  20.50 .  1.60 .  2 

  Iweld  NMA200 , DC Invertor arc welder  input 230 V, 20A/20.8V – 

200A/28V  Ø 2.0 .  Ø 2.6 .  

 

 
 

 2  
 

 3.3  100 .  48   Condition 

  24  

 3.4    Iweld  NMA200, 

DC Invertor arc welder  input 230 V, 20A/20.8V – 200A/28V  3 

   

         3.4.1   2   Ø 2.0 .  Ø 2.6 . 
         3.4.2  Ø 

2.0 .  50, 60,  70    Ø 2.6 . 
 60, 75,  90   

 

 
 

 3    
 

         3.4.3  3.4.1  3.4.2  (Straight 

line)  (Zigzag)  4   2.0 .  18 
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  2.6 .  18  
  36   

 

 
 

 

 
 

 4  
 

3.5    
ASTM E8/E8M-   .   6-2525  [10] 

  (Tensile Strength 

Test)   
(Universal Testing Machine)  Shun Yen Model CY-6040A12, Max. Load 100 Tons  Chun Yen 

Testing Machines Co.,Ltd., Taiwan (R.O.C)  Workshop   
  5 

 

 
 

 5  Universal Testing Machine 
 

  2    
3.5.1  Non-destructive testing 

   (Visual)  Vernier Caliper 

, ,  

3.5.2  Destructive testing      

1)  (Tensile Test) 

2)  (Bending Test) 

3)  (Impact Test) 

4)  (Hardness Test)

Straight Line 

Zigzag 
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(Tensile Test)   

   
  (Tensile Test) 

 (Tensile Stress)   
, Stress (  )                  =             F/A                                                                (1) 

            F                =              (kgf) 

       A             =              (mm²) 
 

3.6  Tensile Strength     

  
  (Tensile Stress)  Tensile Stress  

   Tensile Stress  
  

 
 

.   
  2.0 .   

 4.1  Spec.   Ø 2.0 . 
 50, 60,  70    Ø 2.6 . 

 60, 75,  90   

 4.2  3.4.1  3.4.2  (Straight line) 

 (Zigzag)  - - -  
    6 

 2.0 .  18   36  (1   
2 )  2.6 .  18   36  

  36  

 

 
 

 6   
4.3    Universal Testing Machine 

 Tensile Strength   7
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 7  Tensile Strength  
 

 Tensile Strength   
   8 

 
 

 
 

 8  Tensile Strength  Condition  

   Universal Testing Machine 

 Stress-Strain Curve,  (Peak Load  Maximum Load), 
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 (Break Load),  (Yield point), 

 

 

      
Stress   

Stress  (  )                  =             F/A                                                                (1) 

            F                =             (kgf) 

       A             =             (mm²) 
 1  Peak Load  Max Load   kgf. 

 OD, Outside Diameter – ID, Inside Diameter,  

                           OD               =            20.50 . 

     ID               =            17.30 .  
             (A)    =            (R² - r²) 

= (10.25² – 8.65²) 

     = 95.0018  .² 

  Tensile Stress            =         1289/95.0018 

=         13.5682      kgf/mm²         =    1356.82   kgf/cm² 

         

  Tensile Stress  Tensile strength (  max)  stress 

  necking   Stress   necking 

 Maximum tensile strength   condition  
  Tensile Strength   

   Tensile Strength   
   

    
   

 
    1  2 

  
 1  Tensile Strength  

 Ø 2.0 . (  50-70 A.) 
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  (A) 

Tensile Strength Test Results (kgf/mm²)  

  
 1* 

 
 2 

 
 3 

 

 

50 13.57 31.39 32.61 25.86 *   1 

 Tensile Strength 

 

 

60 28.52 39.80 38.10 35.47 

70 33.01 37.37 37.81 36.06 

 25.03 36.19 36.17 32.46 

 

50 20.95 41.08 39.45 33.83 

60 35.71 41.13 40.99 39.28 

70 33.45 43.29 40.01 38.92 

 30.04 41.83 40.15 37.34 

 
 2  Tensile Strength  

 Ø 2.6 . (  45-95 A.) 

  (A) 

Tensile Strength Test Results (kg/mm²)  

  
 1* 

 
 2 

 
 3 

 

 

60 36.65 35.82 36.86 36.44 *   1 

 Tensile Strength 

 

 

75 37.04 37.31 37.59 37.31 

95 37.26 36.85 37.09 37.07 

 36.98 36.66 37.18 36.94 

 

60 38.14 37.59 37.31 37.68 

75 36.49 38.54 38.61 37.88 

95 33.23 37.84 37.63 36.23 

 35.95 37.99 37.85 37.26 

 
  2 

   (Welding current)  (Welding 

pattern)  (Straight line)  (Zigzag)  2  Ø2.0 .  Ø2.6 . 

  
 t-test  Hypothesis Testing  100  

 S   
 

 
1)  Ø2.0 .   

 60 A.  50 A.   
 :  60 A.  50 A. 
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 : 
H0   : 1 = 2 ( ) 

  H1   : 1  2 ( ) 
  95%,  0.05  Hypothesis testing, t-test  Two 

ways  0.025 
  SD  

  1 :  50 A., S1            =     (13.57+31.39+32.61)/3      =      25.85 

 (13.57-25.85), (31.39-25.85), (32.61-25.85) =     -12.28, 5.54, 6.76 

 (-12.28)² = 150.7984, (5.54)² = 30.6916, (6.76)² = 45.6976 

 150.7984 + 30.6916 + 45.6976                =      227.1876 

                =     227.1876/(3-1)  =   227.1876/2  =  113.5938 

 S1 =                             =      10.6580          =  10.66 

  2 :  60 A., S2     =     (28.52+39.80+38.10)/3      =      35.47 

 (28.52-35.47), (39.80-35.47), (38.10-35.47) =     -6.95, 4.33, 2.63 

 (-6.95)² = 48.3025, (4.33)² = 18.7489, (2.63)² = 6.9169 

 48.3025 +18.7489 + 6.9169                     =      73.9683 

      =     73.9683/(3-1)  =    73.9683/2  =  36.98415 

 S2 =            =      6.08145952876                =    6.08 

   1 =   25.86                   2      =  35.47 

          =   113.5930                     =  36.9842 

   n1        =    3                        n2       =    3 

           =       + /2                           =     (113.5930+36.9842)/2        =    75.2886 

     =                    =                        =       7.0847   

 t               =       ( 1 - 2)/ =   (25.86 – 35.47)/7.0847               =      -1.3564 

 I t I               =       1.3564,   d.f.    =    (n+n) -2    =   (3+3)-2      =   4,   2-sides p-value = 0.025 

  t ,     =    2.776,         <     2.776    H0 

   60 A.  50 A.

 

2)  Ø2.0 .   
 60 A.  70 A.  

 :  60 A.  70 A.  

 : 
H0   :   1 = 2 

  H1   :   1  2 

  95%,  0.05  Hypothesis testing, t-test  Two ways 

 /2= 0.025
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   t = 0.154  2.776 

 H0    60 A.  70 A. 

 

3)  Ø2.0 .   
 60 A.  50 A.  

 :  60 A.  50 A.  

 : 
H0   :   1 = 2 

  H1   :   1  2 

  95%,  0.05  Hypothesis testing, t-test  Two ways 

 /2= 0.025 

   t = 1.329    2.776   H0  

  60 A.  70 A. 

 

4)  Ø2.0 .   
 60 A.  70 A.  

 :  60 A.  70 A.  

 : 
H0   :   1 = 2 

  H1   :   1  2 

  95%,  0.05  Hypothesis testing, t-test  Two ways 

 /2= 0.025 

   t = 0.1059    2.776  H0   
 60 A.  70 A. 

 

5)  Ø2.6 .   
 75 A.  60 A.  

 :  75 A.  60 A.  

 : 
H0   :   1 = 2 

  H1   :   1  2 

  95%,  0.05  Hypothesis testing, t-test  Two ways 

 /2= 0.025 

  t = 2.450    2.776  H0   
 75 A.  60 A. 

 

6)  Ø2.6 .   
 75 A.  95 A. 
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 :  75 A.  95 A. 

 : 
H0   :   1 = 2 

  H1   :   1  2 

  95%,  0.05  Hypothesis testing, t-test  Two ways 

 /2= 0.025 

  t = 1.208   2.776  H0   
 75 A.  95 A. 

 

7)  Ø2.6 .   
 75 A.  60 A.  

 :   A.   A.  

 : 
H0   :   1 = 2 

  H1   :   1  2 

  95%,  0.05  Hypothesis testing, t-test  Two ways 

 /2= 0.025 

  t = 0.2714   2.776  H0   
  A.   A. 

 

8)  Ø2.6 .   
 75 A.  95 A.  

 :  75 A.  95 A.  

 : 
H0   :   1 = 2 

  H1   :   1  2 

  95%,  0.05  Hypothesis testing, t-test  Two ways 

 /2= 0.025 

   t = 0.9964   2.776  H0   
  A.   A. 

 

   

1)  Ø2.0   .  
   50 A.
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 Tensile Strength Test Results (kg/mm²) 

 1  2  3  

 13.57 31.39 32.61 25.86 

 20.95 41.08 39.45 33.83 

 :   50 A. 

 
 : 

H0   :   1 = 2 

  H1   :   1  2 

  95%,  0.05  Hypothesis testing, t-test  Two ways 

 /2= 0.025 

 1 =   25.86                  2         =  33.83 

        =   113.5930                      =  125.0215 

 n1        =    3                        n2        =    3 

 S²        =    ( + )/2                       =     (113.5930+125.0215)/2            =      119.3073 

     =                    =                      =       8.9185   

 t               =       ( 1 - 2)/ =   (25.86 – 33.83)/8.9185               =      -0.8936 

 I t I               =       0.8936,   d.f.    =    (n+n) -2    =   (3+3)-2      =   4,   2-sides p-value = 0.025 

  t ,     =    2.776,         <     2.776    H0 

    50 A. 

 

2)  Ø2.0 .  
   60 A. 

 Tensile Strength Test Results (kg/mm²) 

 1  2  3  

 28.52 39.30 38.10 35.47 

 35.71 41.13 40.99 39.28 

  

 :   60 A. 

 
 : 

H0   :   1 = 2 

  H1   :   1  2 

  95%,  0.05  Hypothesis testing, t-test  Two ways 

 /2= 0.025 

   t = 0.9894    2.776        H0   

  Ø2.0 .   60 A. 
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3)  Ø2.0 .  
   70 A. 

 Tensile Strength Test Results (kg/mm²) 

 1  2  3  

 33.01 37.37 37.81 36.06 

 33.45 43.29 40.01 38.92 

 

 :   70 A. 

 
 : 

H0   :   1 = 2 

  H1   :   1  2 

  95%,  0.05  Hypothesis testing, t-test  Two ways 

 /2= 0.025 

   t = 0.2669    2.776      H0   

  Ø2.0 .   70 A. 

 

 

4)  Ø2.6 .  
   60 A. 

 Tensile Strength Test Results (kg/mm²) 

 1  2  3  

 36.65 35.82 36.86 36.44 

 38.14 37.59 37.31 37.68 

 

 :  60 A. 

 
 : 

H0   :   1 = 2 

  H1   :   1  2 

  95%,  0.05  Hypothesis testing, t-test  Two ways 

 /2= 0.025 

   t = 3.098   2.776  H0   
 Ø2.6 .   60 A. 

  95% 

5)  Ø2.6   .  
   75 A.
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 Tensile Strength Test Results (kg/mm²) 

 1  2  3  

 37.04 37.31 37.59 37.31 

 36.49 38.54 38.61 37.88 

 

 :  75 A. 

 
 : 

H0   :   1 = 2 

  H1   :   1  2 

  95%,  0.05  Hypothesis testing, t-test  Two ways 

 /2= 0.025 

   t = 0.7922   2.776   H0  

 Ø2.6 .   75 A. 

 

6)  Ø2.6   .  
   95 A. 

 Tensile Strength Test Results (kg/mm²) 

 1  2  3  

 37.26 36.85 37.09 37.07 

 33.23 37.84 37.63 36.23 

 

 :  95 A. 

 
 : 

H0   :   1 = 2 

  H1   :   1  2 

  95%,  0.05  Hypothesis testing, t-test  Two ways 

 /2= 0.025 

   t = 0.5571   2.776   H0  

  Ø2.6 .   95 A. 

 

 

5.  
   

, ,  

 (Tensile Strength)   
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6.  
6.1     

      
 , Specification , , ,   

6.2    
  

   

6.3   Ø  
- , -   
 

 

7.   
  2565 

  , 

 3    
  

 . .    
 

   
  

   
 

8.   
     [1]  TM Thermal Mechanics. .  https://thermal-   

          mech.com/. 

     [2]   (Defects of Welding), [Online] Available: https://www.craftskill. co/post/welding- 

          Defects. 

     [3]   . .  ( .).  
     [4]   . (2550). . . . 
     [5]  metalsteelok.com. , [ ], :   

          https://metalsteelok.com/2021/03/02/ /. 
     [6]  University of Phayao (2559,  26). . Manual of Civil Engineering  

          Materials and Testing Laboratory. School of Engineering, [ ], :  

          http://engineeringmaterialsproject.blogspot.com/2015/12/9.html. 

     [7]  Tack welding pipe, [ ],  : https://www.wcwelding.com/welding-techniques.html. 

     [8]  . (2013, February). American Society for Testing and Material, Standard 

          Test Methods for Tension Testing of Metallic Materials.E8/E8M-11. In Annual book of ASTM standard



                                                            
http://jeet.siamtechu.net                                   

JEET 2023; 10(1) : 41-56 56 

          Vol.03.01 West Conshohocken : ASTM,2012, p.65-91, Tensile Testing, [ ], :  

          http://www.asminternational.org/pdf/spotlights/5106_01.pdf 

    [9]  Strength of Materials. [ ] Available: https://sites.google.com/site/opasmuongyot2540/ 

    [8]   , [ ], : https://  

         ces.wu.ac.th/news/08/n23379.pdf 

    [9]   (Tensile Testing), [ ], : file:///C:/Users/Administrator/Downloads 

         /Documents/MY318-6.pdf 

    [10] Tension Test, [Online] Available: 

          file:///C:/Users/Administrator/Downloads/Documents/f20090909sukangkanal28.pdf                                                    

    [11] BHRC Research Weekly,   (STATISTICAL SIGNIFICANT),   

         [ ], : https://www.bangkokhealth.com/v2/research-weekly-28.html 

    [12]  P-Value, [ ], :   

           https://m.facebook.com/1812255885675524/posts/1856824494551996/ 

    [13] Walker, H. W. Degrees of Freedom , Degrees of Freedom, [Online] Available: Journal of  

          Educational Psychology. 31(4), (1940), pp. 253-269. 

    [14] t-test ( ) [ ], :  file:///C:/Users/Administrator/Desktop/tTestText57.pdf 

    [15]  . 2549. .   

    [16]  . 2551. .  
           

    [17] Fabricating Metal Welding "The Business of Metal Manufacturing". (2021, September 14) What Is Weld 

            Tensile Testing and Why Is It Important?,  [Online] Available: 

          https://www.fabricatingandmetalworking.com/2021/09/what-is-weld-tensile-testing-and-why-is-it- 

          important/ 

    [18]   . , [ ] : 
          file:///C:/Users/Administrator/Downloads/Documents/021-59.pdf 

    [19]     . .  3.  : 
          , 2541. 

    [20]  . .  : , . . .   
    [21]  . (2538). .  : .  

 



Journal of Energy and Environment Technology                                                                     ISSN 2392-5701 

http://jeet.siamtechu.net                                                              Research Article 

JEET 2023; 10(1) : 57-65 57 
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     (1)  
(2)  

   . . 2565 

  
 

 ( )   
 52.18     19.37  14.65  

  
12,124.68 kgCO2eq/   
12,107.97 kgCO2eq/  

 16.71 kgCO2eq /   
 

  (Reuse)  (Recycle) 
   

:    
 
Abstract   
 The objectives of this research were to:  ( 1)  study the Physical Characteristic solid waste generated by 

each source and (2) study the carbon footprint of them generation rate in 2022 to analyze waste composition and 

CO2 emission from landfill disposal. The evaluation of carbon dioxide emission was calculated from emission factors 

(EF) in term of CO2 equivalent according to the guidelines of The Intergovernmental Panel on Climate Change  
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( IPCC) and Thailand Greenhouse Gas Management Organization (Public Organization) (TGO) . The result of the 

study showed that organic waste represents the largest portion in the waste stream (52.18 %), followed by plastic 

(19.37 %)  and foam box (polystyrene) (14.65 %) .  The solid waste disposal of Saladan Subdistrict Municipality 

generated a total of 12,124.68 kgCO2 eq per year. CO2 emissions from each type of solid waste landfill 12,107.97 

kgCO2 eq per year and vehicle fuel used for landfill waste 16.71 kgCO2 eq per year. In order to have less 

greenhouse gas emissions, the amount of waste brought to landfill should be reduced by having a waste sorting 

campaign from the source. A large amount of organic waste should be composted into bio-fertilizer, reused or 

brought through a new production process (Recycle) and created a long-term solid waste management plan to be 

ready for the public to participate. 

Keywords: Carbon Footprint, Solid Waste, Greenhouse Gases 

 
.    

  
 ( .)  UNFCCC 

  . . 2559   354 

 91  263 
    

   253   70% 

   52   
 31  17  [1] 

  Verisk Maplecroft Environment Dataset  2562  
    2.1  

 16%  323    
    4% 

  239   12%   
 1   773    5 

  18%  [12] 

      

      
      

     “
”     6   

 (CO2)  (CH4)  (N2O)  (HFC) 

 (PFC)   (SF6)  

     
  

 3    1  

 2    3 

  [2]



    
  http://jeet.siamtechu.net 

 

JEET 2023; 10(1) : 57-65 59 

    
  ( ) 

  
  

        
     

   [3] 

    
    2562 – 2564  7,905 , 5,920.18   

4,313.26     
  

    20 
   3  

    
  14  20         

 [4]  8.13    5,181 
  6,822   3,463   3,359   

     
   

 
 [5] 

  
 

  

 

2.  
 1.   
 2.  

  
             
  (Climate Change)    

        (CO2), 
 (CH4),  (N2O),  (CFCs),  (HFCs),  (PFCs) 

 (SF ) 
    (Global Warming) 

    

 [ ] 
 



    
  http://jeet.siamtechu.net 

 

JEET 2023; 10(1) : 57-65 60 

  (CFCs)  
 8 

  
 (CH )    [ ]    

   [ ]   
   1,125,320.92 

  
 

3.   
    1.   

          
5   38.13   23,831    

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 1  .  .  

:  

    2.   
  (Composition)       

   IPCC Guidelines for National Greenhouse Gas Inventories   ) -
 ) -  )  )  )   )  )  ) 

 )  )  )  )  )   )   [E]

   (Quartering)   [6]  
 1)  1-2  

 2) 

    



    
  http://jeet.siamtechu.net 

JEET 2023; 10(1) : 57-65 61 

 3)  4  (Quartering)  2   4 
 Quartering    50 – 100   

 4)          
    

   5)   
  

 3.   
 

 
 (Emissions Factors)  (CO / ) 

 (The Intergovernmental Panel 

on Climate Change : IPCC) [7]  (
) (Thailand Greenhouse gas management organization (Public Organization) :TGO) [8]   

 

 1  

 

 

 ( ) 
 ( ) 

 (CO2) 200-450 1 

 (CH4) 11 21 

 (N2O) 120 310 

 (HFCs) 2-9 140-11,700 

 (PFCs)  1,000 6,500-9,200 

 (SF6) 3,200 23,900 

  
  1)  Activity data   
emission factor  

  2)   
  

  3)  

  4)    

 2  (Emissions Factors)  

   (KgCO2eq/ ) 
  2.53 

/   2.93 

  3.33 

,   3.13 

  2.00 

  1.187 



    
  http://jeet.siamtechu.net 

JEET 2023; 10(1) : 57-65 62 

 
  

  ( )  
    Emission = Solid Waste (units) x EF (kgCO2)                    (1)  
    
  Emission    
    ( )  
  Solid Waste   ( )  
  EF     
    ( )  
 

  ( ) 
     
    Emission = Fuel (units x EF (kgCO2)     (2)  
      Solid Waste (tones)  
    
  Emission    
    ( )  
  Solid Waste   ( )  
  Fuel    ( )  
  EF    
     ( ) 

 

.  
 1.  2565  

 4,336.53        
 2,263.08  (52.18%)  840.09  (19.37%)  635.38  

(14.65%)   . ( . %) 20.28  (0.48%) 10.41(0.24%) 
73.73 (1.7%) 26.46 (0.61%)  10.41(0.24%) 

20.82 (0.48%)  3   
  

 PET ( )  3.77 

  2.297 

  4.43 

  2.7446 



    
  http://jeet.siamtechu.net 

JEET 2023; 10(1) : 57-65 63 

 3   2565 

   ( )  
 2,263.08 52.18 

 404.21 9.32 

 31.66 0.73 

 20.28 0.48 

 635.38 14.65 

 840.09 19.37 

 10.41 0.24 

 73.73 1.7 

 26.46 0.61 

 10.41 0.24 

 20.82 0.48 

 
2.  

   
     

  
  12,124.68 kgCO2eq/  

 12,107.97 kgCO2eq/   4  

  361.38 /   2,200 /  

 16.71 kgCO2eq /  

  4  . . 2565 
   

( ) 
 

(KgCO2eq/ ) (kgCO2eq/ ) 
 2,263.08 2.53 5,801.49 

 404.21 2.93 1,184.34 

 31.66 3.33 105.43 

 20.28 3.13 63.48 

 635.38 2.297 1,459.47 

 840.09 3.77 3,167.14 

 73.73 4.43 326.62 

 - - 12,107.97 

.  
   



    
  http://jeet.siamtechu.net 

JEET 2023; 10(1) : 57-65 64 

     2565 

 52.18% 19.37%  

14.65 %  
   ,     

(2563) [9] 

     , 

    (2555) [10]      
            

   12,124.68 kgCO2eq/  
 12,107.97 kgCO2eq/  

 16.71 kgCO2eq /   ,  , 

  (2564) [11] 
  16,405.28 kgCO2eq/  

    
   

  
      

 

  3Rs  Zero waste  

  

 100%  
 

 

6.  
  

 

 
.  

    [1]    [2566, . 23]. :  25%  COP26  

         , [ ], : https://www.bbc.com/thai/international-59059419 

    [2]   . 2563.       

           ( )  

            
    [3]   .  

           (  

         )  .2563.



    
  http://jeet.siamtechu.net 

 

JEET 2023; 10(1) : 57-65 65 

    [4]   [2566, . 23]. [ ], :  

          https://www.saladan.go.th/html/new-menu-view.asp?typemenu=2&id=2 

    [5]     .  :  
          .   

          14  3  -  2563. 

    [6]   ( ).  Emission Factor   
         , 2565.  10  2565. :  
         http://thaicarbonlabel.tgo.or.th/products_emission/products_emission.pnc. 
    [7]  . , 1,000 ,  4.  
         :   , 2558.  
    [8]  IPCC Guideline for National Greenhouse Gas Inventories – Volume 5: Waste, 2006.  
    [9]   ,     .  

            

           15  2 2563. 

    [10]  ,    .   
           , 2555, 31(4),  363-371.  
    [11]  ,  ,  .   
           .  .   5  2 2564. 

     [12]  . …   
           .  31  2566. : https://infotrash.deqp.go.th/news/78 

     [13] . , 2562.  31  2566. :  
           http://climate.tmd.go.th/content/article/9.  
     [14]  . , 2551.  3   
           2562. : http://www.tpa.or.th/publisher/pdfFileDownloadS/F124_P69-75.pdf  

     [15]  ,  ,  .   
           .   
            14 , 2558,  680-693.  
     [16]  2564   2565.  

            https://www.pcd.go.th/wp-content/uploads/2022/08/pcdnew-2022-08-09_08-58-28_103322.pdf  

 
 
 
 
 
 
 
 



Journal of Energy and Environment Technology                                                                                                    ISSN 2392-5701 

http://jeet.siamtechu.net                                                                                                                                Research Article                              

 

JEET 2023; 10(1) : 66-76 66 

  

 

STUDY OF RESIDENTS’ BEHAVIOR FOR CONCEPTUAL DESIGN OF ROOM 

VENTILATION OF CONDOMINIUMS IN BANGKOK 
 

 1*,  2,  3 
Georges Khedari1*, Marie Khedari2 , Jongjit Hirunlabh3 
 
1*     
2     
3    

 
* Corresponding author, Email: georges.khedari@gmail.com 

 

 
  

 (Condominium)    pm 2.5 
    

 

 
  400   

    
    

  (Urban Heat Island)  
     

 Standard Room Type  24, 30, 35  50 m2  34.92, 41.40, 55.80  72.00 
m3/h   Duplex Room Type  24  35 m2  34.92  55.80 m3/h  

 
 (Thermal Comfort)  

 (Indoor Air Quality : IAQ)  

:    

Received: April 18, 2023 
Revise: June 6, 2023 
Accepted: June 6, 2023 



                                                                      
http://jeet.siamtechu.net                                                                                                    

 

JEET 2023; 10(1) : 66-76 67 

Abstract 
Nowadays, people in Bangkok prefer to live in condominiums. Climate change and PM2.5 affected the 

behavior of residents considerably. Closing doors and windows to prevent dust and turning on the air conditioner 

to reduce accumulated heat and create comfortable conditions have become usual practices that result in poor 

indoor air quality due to poor ventilation. 

This paper aims to identify appropriate ventilation concepts to improve indoor air quality for the residents 

of condominiums. To this end, the research studied the factors affecting residents’ behavior in condominiums in 

Bangkok metropolitan. Quantitative data collected from 400 samples of people were analyzed statistically by 

considering the goodness of fit of the data, the relationships between factors, the independence test, and principles 

of ventilation were applied to identify the proper room ventilation rate. It was found that urban heat island and 

outdoor air quality are the main factors that affect the behavior of indoor living and ventilation significantly. The 

suitable ventilation rate for Standard Room Type sizes 24, 30, 35, and 50 m2 are 34.92, 41.40, 55.80, and 72.00 

m3/h respectively. and 34.92 and 55.80 m3/h for Duplex Room Type sizes 24 and 35 m2 respectively. 

This concept design of an appropriate ventilation rate can reduce the accumulation of heat and humidity 

in the room resulting in a state of thermal comfort, which will reduce the energy consumption of the air conditioner 

when operated. Consequently, it will improve air quality to be within the relevant standard (Indoor Air Quality: IAQ) 

and reduce the risk of residents' health problems. 

Keywords: Condominium, Indoor Air Quality, Heat Urban Island, Ventilation 
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3.1  

  (Quantitative Research)   
    

 Taro Yamane [8]  95 %  5 %  400  
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 ASHRAE Standard 62.1 2016 [11]  
  (Ventilation for Acceptable Indoor Air Quality)  

 -   Minimum Ventilation Rates in Breathing Zone 

Occupancy Category 

People Outdoor 

Air Rate (Rp) 

Area Outdoor 

Air Rate (Ra) 

Cfm/person m3/h/person Cfm/ft2 m3/h/m2 

Food and Beverage Service 

Bar / Cocktail lounge 7.5 12.74 0.18 3.29 

Cafeteria 7.5 12.74 0.18 3.29 

Kitchen 7.5 12.74 0.12 2.2 

Restaurant dining room 7.5 12.74 0.18 3.29 

 -   Minimum Ventilation Rates in Breathing Zone ( ) 

Occupancy Category 

People Outdoor 

Air Rate (Rp) 

Area Outdoor 

Air Rate (Ra) 

Cfm/person m3/h/person Cfm/ft2 m3/h/m2 

Coffee station 5 8.5 0.06 1.1 

Hotel / Motels / Resort / Dormitories 

Bedroom / Living room 5 8.5 0.06 1.1 

Lobbies 7.5 12.74 0.06 1.1 

Residential 

Corridors - - 0.06 1.1 

Dwelling unit 5 8.5 0.06 1.1 

: ASHRAE Standard 62.1 (2016) 
 

.  

  400      
 20-35      

     
 10  (mean = 9.6)  1  3   

 8:00 .-18:00 .    
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  34.3%  31.5%   1-4  
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 1-3   

 N Minimum (h) Maximum (h) Mean (h) 
Std. 

Deviation (h)l 
 400 4.00 12.00 9.6175 1.74321 

 400 8.00 24.00 20.9350 2.04358 

 1-4  

 Frequency Percentage Cumulative Percentage  

.  137 34.3 34.3 

.  126 31.5 65.8 

.   51 12.8 78.5 

.  74 18.5 97.0 

.  12 3.0 100.0 

Total 400 100.0  

 -   

 Observed N Expected N Residual 

.   

.   

.   

.   

158 100.0 58.0 

107 100.0 7.0 

94 100.0 -6.0 

41 100.0 -59.0 

Total 400   

Test Statistics 

Chi-Square 69.300a 

df 3 

Asymp. Sig. 0.000 

 

 
   400   72.3 

   
  27.8    

   
 (Chi-Square Goodness of Independence)    

 ( 2 = 0.105, p = 0.416) 
 -6    

   

    
 Covid 19  Covid 19 
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(r = 0.415, p = 0.002)  (r = 0.275, p = 0.002)  1-7    
   

 1-6  

  Total 

  

 

 
Count 125 50 175 

% of Total 31.3% 12.5% 43.8% 

 
Count 164 61 225 

% of Total 41.0% 15.3% 56.3% 

 

 1-6  ( ) 

  Total 

  

Total 
Count 289 111 400 

% of Total 72.3% 27.8% 100.0% 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square 0.105a 1 0.746 0.822 0.416 

 

 
Count 125 50 175 

% of Total 31.3% 12.5% 43.8% 

 Count 164 61 225 

 1-7    

 Covid ( )  Covid ( ) 
 Mean (h) SD. (h) N  Mean (h) SD. (h) N 

 9.62 1.743 400  Covid 20.94 2.044 400 

 
6.90 2.538 400  

Covid 
14.22 4.884 400 

 
 

 

 
  Covid 

 

Covid 

 

Pearson 

Correlation 
1 0.415** 

 Covid 
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1 0.275** 

Sig. (2-tailed)  0.002 Sig. (2-tailed)  0.002 

N 400 400 N 400 400 

 

 

Pearson 
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0.415** 1 

 Covid 

Pearson 
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0.275** 1 

Sig. (2-tailed) .000  Sig. (2-tailed) 0.000  

N 400 400 N 400 400 
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 (Thermal Comfort)     

 (Mechanical Ventilation) 
   

 

    
   

  (Thermal 

Comfort)  
   (Indoor Air Quality : IAQ) 

   

 1-8    
  

  ASHRAE Requirement 62.1-2016 

 Air Change Rate  
  1   1-8 

 ASHRAE 62.1-2016  Air Change Rate  Standard 

 0.61  Duplex  0.34  
 1-8  

 

Room Dimension (m) 

Number of 

Occupants 

ASHRAE Requirement 62.1-2016 Air Change Rate 

Surface 

(m2) 

Volume 

(m3) 

Per Surface 

Area (m3/h/m2) 

Per Occupants 

(m3/h/Person) 

Total 

Requirement 

(m3/h) 

Per 

Surface 

Per 

Person 
Total 

Standard Room Type 

1 24 57.6 1 25.92 9.00 34.92 0.45 0.16 0.61 

2 30 72 1 32.40 9.00 41.40 0.45 0.13 0.58 

3 35 84 2 37.80 18.00 55.80 0.45 0.21 0.66 

4 50 120 2 54.00 18.00 72.00 0.45 0.15 0.60 

Duplex Room Type 

5 24 108 1 25.92 9.00 34.92 0.24 0.08 0.32 

6 35 157.5 2 37.80 18.00 55.80 0.24 0.11 0.35 

Note: * Standard room height average = 2.4 m. 

         * Duplex room height average = 4.5 m. 

 

 
  (Direct current fan : DC fan)  220 V 

 19   6     
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  analog  digital 

 pulse width modulation 

  MATLAB  
Simulink    

 PID  PWM 

  
  MATLAB  Simulink 

  
 9  100 rpm 

 30 rpm   10   30 rpm 

 rise time = 5 sec  setting time = 9 sec  

: Pulse Width Modulation, PID,  
 

Abstract 
With advancements in embedded technology, it has become more convenient to operate DC motor 

control systems. The commonly used method is to shift from analog control to digital control. The design is 

based on the principle of pulse-width modulation. DC electric motor Programmable control design using 

MATLAB and Simulink to match the hardware and microcontroller programming to achieve the desired 

operation by using PID closed-loop speed control and PWM signal operation to achieve the desired rotation 

and speed of the motor has a simple structure. and has the ability to prevent interference from the environment.
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 The result of simulation by MATLAB and Simulink shows the effect of speed control on a DC electric 

motor. To make it easier to understand and more stable. The results of the operation are shown in Figure 9. It 

was found that the control system was running at a speed of 100 rpm. After changing the state of the system 

to control at a speed of 30 rpm, it was found that the system gradually slowed down as in Figure 10 and 

maintained a steady state. at 30 rpm with a rise time of 5 sec and a setting time of 9 sec as specified. 

Keywords: pulse width modulation, PID, speed control 

 

1.  
  

  [1] 

 
 PID    

 [2]  
    start stop  on 

off control   
   algorithm 

 PID    main board  
microcontroller pic30  L298N , Encoder , Maxon Motor DC 12 V ,  PC 

interface  MATLAB  Simulink  1  

 
 1 :  Motor [1]
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 Simulink   (Tool Block)  MATLAB 

  
   

 

2.  
2.1)  

     PIC30 
 Encoder , Motor  Maxon motor  12 Vdc 

 46.9 mNm  4.5 A  88% 

 

 2 : Maxon DC motor 12 Vdc [6] 

 2.2) Encoder 

     

    
   

 (PPR)  6   
   

 

 3 :    [7]
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 4 :      [7] 

2.3) PIC30 

 pic30F2012  
  

 16 bit    3.8 kHz 

        PWM 

     

2.4)   

 
  

 pic30 , 2 H-bridge  2  , 2 encoder  , UART communication  
 5V DC-DC  

 

3.  
3.1)  PID  

   
   PID 

  PID   
     

 

 5 :  PID 
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     (1) 

  (2)  

    (3) 

  ,  ,       

 3.2)  

 

 6 :   

  30 – 100 rpm 

 PID  MATLAB  Simulink  100 

  30 rpm  

 

4.  
1.   

2.  
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Out1  Workspace 

  Workspace   Subsystem1 

 
 

 

 

 8 :  DC Motor 

  8  DC Motor  1) 

 2)  DC Motor 3) Sensor 4) DC Motor 5) Proto board  
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 9 :  DC Motor 100 rpm 

 9  DC Motor  100 rpm  X   
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Abstract 
 The research presented here is to determine the effectiveness of the fall notification system for patients 

and the elderly from walk-walking devices through the LINE application. for people who take care of patients 

and the elderly according to various situations The researcher has started research and development of a 

prototype walker device to help walk patients and the elderly through the LINE application. by the object of this 
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research 1. To design and build a prototype walker to help walk patients and the elderly through the LINE 

application. 2. To find out the efficiency of the fall notification system for patients and the elderly through the 

LINE application. 3. To find the location of patients and the elderly through the LINE application. From the 

results of the test to find out the effectiveness of the fall notification system for patients and the elderly from 

walk-through devices through the Line application. and the GPS positioning system of the device. From the 

research results, it was found that the researcher 1. Please Walker, the database of the stream notification 

system, and the elderly from the online application website helper. 2. Able to locate important devices by testing 

the transmission of the alarm signal, the alarm system of the elderly through the LINE application. Can send 

signal from the device to the LINE application of the elderly caregivers according to the objectives. The 

researchers simulated the event that elderly people fall from the house or place in the care of the elderly, all 3 

floors, each floor was tested for 5 phases by doing 10 trials and testing the sensitivity of all 3 machines. It was 

found that the device will send the sensitivity in the best distance of 3 meters. 3.Walker Citizens can pinpoint  

The GPS system indicates the position of the device. can accurately tell the location of the machine and is 

sensitive to the delivery of the contract. 

Keywords: Patient and Elderly, Efficiency, Line Application 
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Abstract 

 The Problems in management of electrical and electronic waste products exist all over the world because 

of the manufacturing and innovating to meet the needs and for the convenience of users. However, in Thailand, 

there is no law that directly applies to the management of these waste products. The relevant agencies are trying 

to draw up a legislation to enforce the disposal of these electrical and electronic equipment waste products to 

reduce the impact of toxic substances contamination to environment and public health. In this research, the 

management of car radio waste products was studied. Car radio is considered a type of electronic device that may 

be overlooked because this device is not branded by the manufacturer and is not sold directly to consumers, but 

rather to car manufacturers that selling cars to consumers. This research was conducted to survey the groups of 

stakeholders involved in the process of used car radios in Bang Bo District and Bang Sao Thong District, Samut 

Prakan Province. A survey of 100 car users found that about 25 % of their used cars were resold to used car 

dealers and 75% of them would keep their old cars for themselves and pass them on to their family members.      

A survey of 10 used car dealerships found that 11,400 cars were repair for refurbishment per year. Of the cars that 

were refurbished, 264 car radios were found to be damaged, 252 pieces were sold to antique shop and 12 pieces 

were disposed as general waste. A survey of 10 repair shops found that there were 4,380 pieces of car audio had 

been refurbished per year, with 2,520 of them being returned to owners, 660 pieces were sold to the second buyer, 

900 pieces were disposed as general waste, and 300 were sold to antique shops. A survey found that 10 antique 

shops buys more than 330 used car radios per year, with 550 pieces from used car buyers and audio tuning shops, 

the number of broken car radios that will be included in the antique shop would be more than 880 pieces. From 

the survey, the material flow analysis for the unused car audio was constructed. The roles and duties of stakeholders 

in the current legislation were compared to those of the draft of Electrical and Electronic Equipment Waste 

Management Legislation as a guideline for preparation and adaptation when the draft legislation is enforced. 

Keywords: Electronic Waste, Car Audio 
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Abstract 

 The research objective is to design and build a Konjac pearl dropper. By studying the Konjac pearls sizes 

in market demand and the Konjac pearls production process from the Excellent Food Company Limited. There is a 

process to produce the original pearl konjac seed starting from the pump pumping from the mixing tank so that the 

konjac water drips from the conveying pipe (PVC pipe). Discovered sizes is in market demand which are 3 millimeters. 

But the pressure inside the conveying pipe causes the drop rate to be uneven. The size of the konjac pearls is 

different and thus the production is delayed. From the above problem, the researcher has designed and built a
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Konjac Pearl Dropper, consisting of mainly 2 parts, namely a hopper and a Konjac Pearl Dropper. Results of the    

3-step experiment. The test result, the 1st step, fixed the appearance of the drop hole to be a round hole. The 2nd 

step, the pumping of konjac water from the tank to the pearl dropper. The result is able to pump all the konjac water 

from the tank to the pearl dropper. The 3th step, test the whole system. There is a connection point between the 

hose to deliver the konjac water and the leaking water filter head. Fix it by tightening the fixing nut between the hose 

and the filter head again and inserting the rubber seal. This makes it possible to produce konjac pearls at 960 

kg/working time in 1 day. and the production rate increased by 480%. 

Keywords: Pearl pellet dropping machine; drop head; Konjac water tank; filter head 
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บทคดัย่อ 
อินเทอร์เน็ตได้ถูกนํามาใช้กันอย่างแพร่หลาย และกลายเป็นส่วนประกอบสําคญัของเทคโนโลยีและ

นวตักรรมต่างๆ ในปัจจุบนัไม่ว่าจะเป็นการใช้งานส่วนบุคคล การใช้ในภาคธุรกิจและอุตสาหกรรม รวมถึงการ
ประยุกตใ์ชใ้นดา้นพลงังานและสิÉงแวดลอ้ม ขณะเดยีวกนัการใชอ้นิเทอรเ์น็ตไดส้รา้งผลกระทบทางจติวทิยาต่อเราเป็น
อย่างมาก บทความนีÊเป็นการนําเสนอภาพรวมเบืÊองตน้เกีÉยวกบัจติวทิยาไซเบอรแ์ละผลกระทบทีÉมตี่อความปลอดภยั
ทางไซเบอร ์เนืÊอหาเกีÉยวขอ้งกบัการทาํความเขา้ใจจติวทิยาไซเบอรเ์พืÉอลดความเสีÉยงในการถูกโจมตทีางไซเบอรจ์าก
ผูไ้มห่วงัด ีบทความนีÊ แสดงวธิกีารและเทคนิคต่าง ๆ ทีÉใชใ้นการศกึษาจติวทิยาไซเบอร ์ไดแ้ก่ การวจิยัเชงิสาํรวจ การ
วจิยัเชงิการทดลอง และการสงัเกต นอกจากนีÊ บทความนีÊได้เสนอแนะแนวทางการจดัการจติวทิยาไซเบอร์เพืÉอให้
สงัคมห่างไกลจากภยัคุกคามทางไซเบอร ์เช่น แนวทางการใหค้วามรูด้า้นดจิทิลัแก่ผูใ้ชอ้นิเทอร์เน็ต และการพฒันา
มาตรการใหม่ ๆ เพืÉอแก้ไขปัญหาการใชอ้นิเตอร์เน็ต และในตอนทา้ยเป็นการแสดงใหเ้หน็ถงึทศิทางในอนาคตของ
เทคโนโลยทีีÉมตี่อจติวทิยาไซเบอร ์และการรบัมอื 

คาํสาํคญั: จติวทิยาไซเบอร,์ จติวทิยาอนิเทอรเ์น็ต, ความปลอดภยัทางไซเบอร,์ พฤตกิรรมการใชอ้นิเตอรเ์น็ต 

 
Abstract 

The Internet has become an integral part of various technologies and innovations, whether for 

personal use, business and industrial applications, or energy and the environment. At the same time, the 

Internet has a significant psychological impact on us. This article provides a basic overview of cyber 

psychology and its implications for cybersecurity. This article is related to understanding cyber psychology to 

mitigate the risk of cyberattacks from malicious actors. The article presents various methods and techniques 

used in studying cyber psychology, such as survey research, experimental research, and observation. 

Additionally, it suggests strategies for managing cyber psychology to keep society safe from cyber threats, 

such as digital literacy for internet users and the development of new measures to address internet-related  
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issues. Lastly, it highlights the future direction of technology's impact on cyber psychology and coping 

mechanisms. 

 

Keywords: Cyberpsychology, Internet Psychology, Cybersecurity, Online Behavior   

 

1. Introduction  
The internet has become an integral part of modern life. We use it for communication, entertainment, 

and business. According to Statista, approximately 5 billion people, or 63.1%, were active the internet users 

as of April 2022. Among these, around 4.7 billion or 59 percent of the world's population used social media 

[1]. The creation and sharing of information and ideas through social media has become a primary form of 

communication and information exchange [2][3]. Now we have a “technological intimacy” with many devices, 

carrying and using them wherever we go. This rapid growth of new technologies and an increasingly 

interconnected world leads to many psychological issues that are unique to the online world [4].  

Internet psychology, or so called cyberpsychology, is as an interdisciplinary field that studies the human 

mind and behavior [5] that is drawn from psychology, sociology, and computer science. It is the psychological 

processes that covers all aspects and features of technology that interconnected human behavior [6]. 

Cyberpsychology seeks to understand how the internet and other digital technologies changes the way we 

think, feel, and behave and how to manage our online behaviors properly, such as understanding internet 

addiction, online identity, cyberbullying, and online privacy. 

 1. Internet Addiction: This behavior is concerned with the excessive and inappropriate use of the 

internet that interferes with daily life. It is a type of behavioral addiction that is similar to gambling addiction 

and other impulse control disorders [7]. 

 1.2 Online Identity: This behavior is concerned with the way that people present themselves online, 

including their name, profile picture, and other personal information. It also includes the study of online social 

networking and the impact of online identity on offline relationships [8].  

 1.3 Cyberbullying: This behavior is concerned with the use of the internet and other digital 

technologies to harass, intimidate, or harm others. It includes the study of both the perpetrators and the 

victims of cyberbullying, as well as the various forms it can take, such as mean comments, spreading rumors, 

and sharing embarrassing photos [9]. 

 1.4 Online Privacy: This behavior is concerned with the collection, use, and dissemination of personal 

information online, and the related concerns of confidentiality, security, and consent [10]. 

 

2. Cyberpsychology and Cybersecurity 

Cybersecurity is the protection against unauthorized access to data centers and other computerized 

systems, and it is also considered to be within cyberpsychology [11]. Cyberattack, especially social 

engineering, aims 
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to exploit its victims by taking specific information or password of their bank accounts. These ordeal 

experiences can cause long-term negative psychological impacts on these internet users.  

On the other hand, cyberattack can be caused by human behaviors. Almost 90% of cyberattacks are 

caused by behavior or human error. This number corresponds to many studies which confirmed that human 

errors are still the main cause of many data breaches [12]. For example, exploiting people psychologically to 

gain sensitive information (e.g., account credentials) remains the primary vehicle used by cybercriminals to 

gain unauthorized access to IT systems. Many organizations with the best security solutions such as Firewalls, 

Intrusion Detection Systems, anti-virus, and multi-factor authentication, organizations remain incapable of 

preventing their employees from becoming victims of social engineering attacks. 

Psychologists are now utilizing their understanding of people behavior in cyberspace to develop 

cultural and behavioral measures to enhance cybersecurity defense for individuals through: 

 1. Understand how people perceive online risks and what motivates them to become more security 

conscious. For example, psychologists can identify social situations (e.g., informal conversations such as 

talking on social media or a casual conversation outside the work) when people tend to reveal sensitive 

information.  

 2. Using psychology, patters of criminal's and other related online malicious activities can be identified 

and used later by security providers to enhance security solutions to stop cyberattacks before it develops and 

become a threat.  

 3. Psychologists can raise public awareness about cybersecurity risks and consequently encourage 

them to become more privacy-aware by using targeted campaigns through social media networks and other 

traditional media channels such as TV and newspapers. 

 

3. Methodologies for Studying Cyberpsychology 

There are many methodologies to study and understand cyberpsychology, such as perform survey 

studies, experiments, or observations. 

 1. Surveys: Surveys are a useful method for studying online behaviors and attitudes in the field of 

cyberpsychology, and they can provide valuable insights into the ways in which people use and experience 

the internet. They are a widely used method in cyberpsychology, and they can be administered online or in 

person. Surveys can be used to collect information about internet use, online behaviors, and attitudes towards 

the internet [13]. There are several different types of surveys that can be used in cyberpsychology, including: 

  1.1 Self-report surveys: Self-report surveys are a type of survey in which individuals are 

asked to report on their own behaviors, attitudes, and experiences. This type of survey is commonly used in 

cyberpsychology to study internet use, online behaviors, and attitudes towards the internet. 

  1.2 Structured Interviews: Structured interviews involve asking a series of predetermined 

questions to individuals in order to gather information about their behaviors, attitudes, and experiences. This 
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type of survey can be used in cyberpsychology to study more in-depth topics, such as online identity or 

cyberbullying. 

  1.3 Focus Groups: Focus groups involve bringing together a small group of individuals to 

discuss a specific topic or issue in an open and unstructured way. This type of survey can be useful for 

gathering qualitative data about online behaviors and attitudes, and it can provide a more nuanced 

understanding of complex topics. 

  

 To conduct a survey in cyberpsychology, researchers need to consider a number of factors, including 

the research question, the target population, the type of survey being used, and the sampling and data 

collection methods. It is also important for researchers to ensure that their surveys are well-designed, reliable, 

and valid in order to obtain accurate and meaningful results. 

 2. Experiments: Experiments are a useful method for studying the effects of variables on online 

behaviors in the field of cyberpsychology, and they can provide valuable insights into the ways in which 

different factors influence online behavior. They are a common method in psychology, and they can be 

adapted for use in cyberpsychology. For example, an experiment might manipulate the level of anonymity in 

an online forum to study the effect on social behaviors [14]. There are several different types of experiments 

that can be used in cyberpsychology, including: 

  2.1 Laboratory Experiments: Laboratory experiments involve manipulating variables in a 

controlled environment, such as a laboratory or computer lab, in order to study the effects on online behaviors. 

This type of experiment allows researchers to control for extraneous variables and to study specific behaviors 

or phenomena in a more controlled setting. 

  2.2 Field Experiments: Field experiments involve manipulating variables in a naturalistic 

setting, such as an online forum or social media platform, in order to study the effects on online behaviors. 

This type of experiment allows researchers to study online behaviors as they occur naturally, and it can be 

useful for studying behaviors that are difficult to replicate in a laboratory setting. 

  2.3 Quasi-experiments: Quasi-experiments involve manipulating variables in a non-

randomized way, such as by assigning participants to groups based on their preexisting characteristics. This 

type of experiment is useful for studying online behaviors in a more realistic setting, and it can provide valuable 

insights into the ways in which variables interact in the real world. 

 In order to conduct an experiment in cyberpsychology, researchers need to consider a number of 

factors, including the research question, the variables being studied, the experimental design, and the data 

collection and analysis methods. It is also important for researchers to ensure that their experiments are 

ethical and respectful of the privacy and confidentiality of online users. 

 3. Observations: Observation studies can be a useful method for understanding and studying online 

behaviors in the field of cyberpsychology. They are a common method used in the study of cyberpsychology, 
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and they can be used to study online behaviors in real-time or to analyze the content of online interactions. 

There are several different types of observation studies that can be used in cyberpsychology, including: 

  3.1 Naturalistic Observations: Naturalistic observations involve observing online behaviors 

as they occur in the natural environment, without any manipulation or intervention. This type of observation 

allows researchers to study online behaviors as they occur naturally, and it can be useful for studying 

behaviors that are difficult to replicate in a laboratory setting. 

  3.2 Structured Observations: Structured observations involve observing online behaviors in 

a more controlled environment, with specific guidelines and protocols in place. This type of observation can 

be useful for studying specific behaviors or phenomena, and it allows researchers to control for extraneous 

variables. 

  3.3 Content Analysis: Content analysis is a type of observation study that involves analyzing 

the content of online interactions, such as posts, comments, or messages. This type of observation can be 

used to study the language and communication patterns of online users, as well as the themes and topics 

that are discussed. 

 In order to conduct an observation study in cyberpsychology, researchers need to consider a number 

of factors, including the research question, the population being studied, the type of observation being used, 

and the data collection and analysis methods. It is also important for researchers to ensure that their 

observations are ethical and respectful of the privacy and confidentiality of online users. 

 

4. Cyberpsychology Implications for Society 

To keep the society safe from cyber perpetrators, this article offers two cyberpsychology implications 

for dealing with the problems, they are: to provide digital literacy education to society and to develop new 

interventions to address online problem. 

 1 .  Digital Literacy Education: One of the key implications of cyberpsychology for society is the 

importance of digital literacy education. Digital literacy refers to the skills and knowledge needed to use digital 

technologies effectively, including the ability to access and evaluate information, communicate with others, 

and solve problems. Digital literacy is becoming increasingly important in today's digital world, as more and 

more aspects of our lives are conducted online. This includes everything from banking and shopping to 

education and entertainment. As such, it is important for individuals to have the necessary digital literacy skills 

to participate fully in society. There are several ways in which digital literacy education can be promoted, 

including:  

  1.1 School-based programs: Many schools now include digital literacy education as part of 

their curriculum, teaching students how to use technology safely and effectively.  

  1.2 Community programs: There are also many community-based programs that offer digital 

literacy education, including libraries, community centers, and non-profit organizations. 
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  1.3 Online resources: There are also many online resources available for individuals to learn 

about digital literacy, including websites, blogs, and video tutorials. 

 2. Developing New Interventions to Address Online Problem: Another implication of cyberpsychology 

for society is the need for new interventions to address online problems, such as internet addiction, 

cyberbullying, and online privacy. These interventions can take many forms, Counseling and therapy. 

Counseling and therapy can be an effective intervention for individuals struggling with online problems, such 

as internet addiction or cyberbullying. These interventions can help individuals develop healthier online 

 

5. Future of Cyberpsychology 

The field of cyberpsychology is still in its early stages, and it is rapidly evolving as the internet and 

other digital technologies continue to transform the way we think, feel, and behave. In the coming years, it is 

likely that cyberpsychology will continue to grow and expand, as more and more aspects of our lives become 

digital. 

One of the key areas of focus for the future of cyberpsychology will be the impact of artificial 

intelligence (AI) and machine learning on online behavior [15]. As AI becomes more advanced and 

sophisticated, it is likely that it will increasingly be used to personalize and tailor online experiences, including 

the content that we see and the recommendations that we receive. This has the potential to significantly 

influence our online behaviors and decision-making, and it will be important for cyberpsychologists to 

understand these impacts and develop strategies to manage them. 

Another area of focus for the future of cyberpsychology will be the development of new interventions 

to address online problems, such as internet addiction, cyberbullying, and online privacy [16].  As the internet 

becomes increasingly central to our lives, it is likely that the prevalence of these problems will also continue 

to grow. Cyberpsychologists will need to work with policymakers, educators, and other stakeholders to develop 

effective interventions to address these issues. 

In addition, the future of cyberpsychology will also likely involve the study of new and emerging online 

behaviors, such as virtual reality (VR) and augmented reality (AR). These technologies have the potential to 

significantly change the way we interact with the online world, and it will be important for cyberpsychologists 

to understand their impacts and develop strategies to manage them. 

Overall, the future of cyberpsychology is likely to be characterized by continued growth and expansion 

as the internet and other digital technologies continue to evolve and transform our lives. As such, it will be 

important for cyberpsychologists to stay current on the latest research and developments in the field in order 

to effectively understand and manage online behaviors. 

 

6. Conclusion 

In conclusion, the field of cyberpsychology is a rapidly growing and evolving field that is concerned 

with understanding and managing online behaviors. It is an interdisciplinary field that draws from psychology, 
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sociology, and computer science, and it seeks to understand how the internet and other digital technologies 

are changing the way we think, feel, and behave. 

Over the past few decades, cyberpsychology research has made significant contributions to our 

understanding of internet addiction, online identity, cyberbullying, and online privacy, among other topics. This 

research has helped to identify the various factors that contribute to these behaviors, as well as the 

consequences and impacts on individuals and society. 

Looking to the future, it is likely that the field of cyberpsychology will continue to grow and expand, 

as more and more aspects of our lives become digital. Some of the key areas of focus for future research 

will include the impact of artificial intelligence and machine learning on online behavior, the development of 

new interventions to address online problems, and the study of new and emerging online behaviors, such as 

virtual reality and augmented reality. 

Overall, the field of cyberpsychology has much to offer in terms of understanding and managing 

online behaviors, and it will continue to be an important area of research in the coming years. 
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ขนาด 16 ตวัหนา สว่นเนืÊอหาใชต้วัอกัษรขนาด 14 และพมิพช์ดิขอบทั Êงสองดา้น
คาํสาํคญั (Keyword): ใหม้คีาํสาํคญัเป็นภาษาไทยและภาษาองักฤษอยูค่นละหน้า ใตบ้ทคดัยอ่ (Abstract) หวัขอ้คาํสาํคญัใชต้วัอกัษรขนาด 14 

ตวัหนา สว่นเนืÊอหาใชต้วัธรรมดา
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Review)

วสัดอุปุกรณ์และวิธีการวิจยั (Materials and Methods): กล่าวถงึรายละเอยีด การวเิคราะห ์และการทดลองทีÉกระชบัและชดัเจน
ผลการทดลอง (Results): บอกผลทีÉพบอยา่งชดัเจน สมบรูณ์ และมรีายละเอยีดครบถว้น อาจมรีปูภาพหรอืตารางทีÉชดัเจนประกอบคาํอธบิายได้
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