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Project Title ; Design, Build and Equipment for Opening-Closing of Wastewater Treatment Pond
By : Mr. Suppachai Somboonsa
Mr. Sitthichai Sutnet

Mr. Sarun Charattana

Advisor : Asst. Prof. Pitagpong Boonprasom
Degree : Bachelor of Engineering

Major : Mechanical Engineering

Faculty : Engineering

Semester / academic year : 3/2020
Abstract

In the maintenance of wastewater treatment pond system of the President Phetkasem — Bangkhae Project, the
building technician used a device to turn on/ofT the treatment pond cover by using leverage principle. This method
was inconvenient and unsafe at work. The authors have understood this problem and initiated the design of a
device to turn on/off the cover of the wastewater treatment pond with a diameter of 1400 mm based on engineering
principles. The required materials included square sieel tubes used as a structure. The hydraulic principle was
used as force leveraging. The weight of the lifted treatment pond cover was 250 kg, And the force that is calculated
is 2500 N.

Therefore, the weight of the design must be reserved for this. The authors designed it with software package.
The strength of steel was calculated in order to get the most cost-effective steel and the safety value according to
engineering principles. The design was made in two models: Model 1 was to use six pieces of steel to build the
frame, and material safety factor was 4.8635 and the deflection was 1.726 mm: Model 2 was to use 4 steel pieces
1o construct the frame, and the safety factor was 5.133 and the deflection was [.002 mm. The safety value met
the criteria, however, the authors wanted to reduce the structural deflection, leading to the design to increase the
size of the steel. Model 2 was selected, because it provided a higher safety factor. There were three sizes of
square steel tubes, namely: 40x40 mm, 50x50 mm and 60x60 mm. The analytic results with the software program
showed that 40x40 mm square steel tube’s material safety factor was 2.999 and a deflection was 1.788 mm;
50x50 mm square steel tube’s material safety factor was 5.133 and a deflection was 1.002 mm; 60x60 mm
square steel tube’s material safety factor was 8.215 and a deflection was 0.651 mm. Therefore, it could be
summarized that Model 2 and 60x60 mm structure were selected due to the safest condition. Construction of
equipment to open-close the lid of the wastewaler treatment pond cost 4,420 baht, saving 700 baht per month,

payback period 6.3 months, saving 8,400 baht per year.

Keywords: Design, Construction, Analysis
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MR (Dx D) ERRintiTel ailn
i {mm.} {mm.) 1M. 6 M.
19%19 1.6 0.82 492
a3 19%19 20 099 594
25% 25 1.6 1.12 6.72
1%1 25% 25 2.3% 1.53 9.18
25%25 32 1.98 11.88
32 x 32 1.6 1.48 8.88
1144%11/4 32 x 32 23* 2.04 12.24
32x32 3.2*% 269 16.14
38 x 38 1.6 1.78 10.68
1142%11/2 38 x 38 23*% 2.47 14,82
38 %38 3.2* 3.29 19.74
50 % 50 1.6 2.38 14.28
50 x 50 2.3* 3.34 20.04
2x%2 50 % 50 3.2% 4.50 27.00
50 % 50 45 6.02 36.12
50 % 50 6.0 7.56 4536
65 % B5 16 3.13 18.78
212x2 112 65 X 65 23 4.42 26,52
65 x 65 3.2 6.00 36.00
75% 75 1.6 3.64 21.84
75%x 75 23 5.14 30.84
" 75%75 3.2* 7.01 42.06
75x%75 45 9.55 57.30
75 %75 6.0 1227 73.62
75% 75 9.0 17.02 102.12
100 x 100 1.6 4.89 2934
100 x 100 23 6.95 41.70
s 100 %100 32+ 9,52 57.12
100 x 100 4.5*% 13.10 78.60
100 x 100 6.0 16.98 101.88
100 x 100 9.0 24.08 144 48
125x% 125 3.2 12.03 72.18
. 125% 125 45*% 16.62 99.72
125 % 125 6.0% 21.69 130.14
125% 125 9.0 31.15 186.90
150 x 150 3.2 14.54 87.24
i 150 x 150 45% 20.10 120.60
150 x 150 6.0% 26.40 158.40
150 x 150 9.0 38.21 229.26
200 x 200 45 27.22 163.32
Ex8 200 x 200 6.0* 35.80 214.80
200 x 200 9.0 52.34 314.04
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