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Design and Analysis of Safety Parameters of Pipe Support Equipment in

12 Inch Pipe Support for Cooling Towers
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Project Title : Design and Analysis of Safety Values of Pipe Support

Equipmentin 12 inch Pipe for Cooling Towers

By : Mr. Thiti Onchai 6003120002
Advisor : Dr. Chanchai Wiroonritichai
Degree : Bachelor of Engineering
Major : Mechanical Engineering
Faculty : Engineering
Semester / Academic Year :3/2019

Abstract

In designing two 12-inch pipe supports, the load on the pipe support is 4,413.72N, MIE

Company was assigned to inspect the safety factors and deflection by using a total of 3 types of

-

prefabricated programs. Type 1 had 1 pipe support device size 125 * 65mm, type 2 had pipe support
device size 100 x 50mm, and type 3 had size of pipe support device 150 * 75mm. According to the
analysis results, it was found that type 1 had a safety factor of 21 and a deflection of 0.034mm,
type 2 had a safety factor of 11.64 and a deflection of 0.075mm, and type 3 has a safety factor of

35.13 and a deflection of 0.019mm.

The analysis resulted in the selection of type 2, with a size of 100 x 50mm pipe support
equipment, the cost was 179.10 Baht per single pipe support device and the inlet cooling tower

has 2 pipe support devices, so production costs were reduced to 385.32 Baht.

Keywords: Structure / Design / Analysis / Finite Element
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- Moment of Inertia | = a’\r:

N Radius of Gyration r = \I' i

r— Modulus of Section Z = &

| CI

! A = Sectional Area
¥
Dimensios Sectional | Weight | Moment of Inertia | Radius of Gyration | Modulus of Section
(mm) Area (kg/m) (em4) {cm) (emj)
s

HxB tl t2 rl r2 {cm ) Ix Iy rx ry Ix Zy
50x25 5 6 6 3 4.92 3.86 16.8 2.49 1.85 0.71 6.73 1.48
75 %40 5 7 by 4 8818 6,92 75.3 12,2 2,92 1.17 20.1 447
100 x 50 5 1.5 8§ 4 11.92 9.36 188 26 3.97 1.48 37.6 7.52
125 x 65 6 8 8 4 17.11 13.4 424 61.8 4.98 1.9 67.8 13.4
150 x 75 6.5 10 10 5 2371 18.6 361 117 6.03 2,22 115 22.4
150 x 75 9 12.5 15 15 30.59 24 1050 147 5.86 2.19 140 28.3
180 x 75 7 10.5 11 55 27.2 214 1380 131 7.12 2.19 153 243
200 x 80 7.5 11 12 6 31.33 24.6 1,950 168 7.88 232 195 29.1
200 x 90 8 13.5 14 7 38.65 30.3 2,490 277 8.02 2.68 249 44.2
250 % 90 9 13 14 7 44.07 34.6 4.180 294 9.74 258 334 44.5
11 14.5 17 8.5 51.17 40.2 4,680 329 9.56 2,54 374 49.9
9 13 14 7 48.57 38.1 6.440 309 11.5 2.52 429 45.7
300x90 10 155 19 9.5 55.74 438 7.410 360 1.5 254 494 54.1
12 16 19 9.5 61.9 48.0 7.870 379 11.3 248 525 56.4
380 % 100 10.5 16 18 9 69.39 54.5 14.500 533 14.5 2.78 763 70.5
13 20 24 12 85.71 613 17.600 655 14.3 276 926 57.8
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o
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A A A = 4«
HUUR 1 HYHIA125x65 mm. LUVT 2 HYUIAT100x50 mm. UV 3 HYUIAT50x75 mm.

A o ¥
A1TIWN 3.1 ATWNUHANTINUN

¥
. m’mﬁ (hannels (TIS 12271996/ J15 G3192 2 1990)
! f"'_-I-: 4
b F (Grade SM400, SM490, SM520, 55400, 55490 or §5540)
T
BL B4 H Moment of Inertia [ = J‘\r:
il PR 5 2‘ i o -
: i Radius of Gyration r = \I‘ :
= Modulus of Section Z s
C
Sectiona| Area

7

Dimensios Sectional | Weight | Momentof Inertia | Radius of Gyration | Modulus of Section
(mm) Area | (ke/m) (em4) (em) (eml)
HyB tl l rl 12 {cmzl Ix Iy Iy ry Ix Iy

30x25 i b b 3 492 386 16.8 14 185 .71 6.73 |48

T3 xd0 3 1 8 4 8818 092 75.) 12.] 19 L.I7 201 447
100 x 50 i 15 § 4 1152 9.6 158 20 397 148 316 152
125 x 63 b § § 4 7.1 134 4 bl.8 498 19 1.8 134
30x75 | 6 10 10 ) 311 186 86 117 .03 10 115 4

130x 75 9 12.5 5 15 30.89 1 1050 147 180 119 140 183
180 75 1 10.3 1 33 21.) 24 1380 131 112 119 153 43
W00x80 | 13 il 12 b 3133 2.6 1,930 168 188 131 193 9.
200 x 90 § 13.3 14 ] 3865 303 149 m §.02 268 1 4.2
J 13 14 ] Ganll 346 4130 294 0.4 138 I 45

250 90
U5 | | ows Losir a0 | oaeso | o9 | oes6 | ase | am | a9
9 3| (A O Y T O A 1 I I
SR I N N I 5 O O A T T Y
12 16 19 65 | 619 | 486 | 780 | 39 | N3 | M8 | 55 | Sed
o 0 N N T 0 e 0 A

I3 i ji. 12 §5.71 073 17,600 633 143 176 926 87.8
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55 19NDUUIA12917 SCHA0 HAZITU 8115,859.30 mm.

H 1 I o &
GﬂiNﬁ3.3 YUIANDIUANAIVUIA 12 U

WA SCH 40 SCH 80
SIZE 1 AAeu(ERW) uaeliifiaeu(SML) U e u(ERW) uselaifieiiu(SML)
(NCH) oD (MM | wuruw. | dwinan, | syneERw | s1mSML || siuaaa, | dwidnan. | s9mERW | s9a1SML
ve | 1380 | 220 | 380 850 [ 300 | 480 1100
¥ | o0 | 23 | swo 1050 [ 320 | 660 1360

172" 21.30 280 760 430 1,100 370 972 570 1,450

ya | 270 | 200 | 1010 50 | 1200 | 390 | 1310 760 | 165

2 33.40 3.40 15.00 840 1,560 4.50 19.40 1,00 1,980

1-1/4" 42.20 3.60 20.30 1,140 2,040 4.90 26.80 1,520 2,130

1-1/2" 48.30 370 24.30 1360 2,400 510 3250 1840 3,300

2 60.30 390 32.60 1,700 2020 550 4490 2,350 3,660

21/2 73.00 5.20 5170 2,700 4,100 7.00 68.50 3,600 5,550

9 88.90 5.50 6770 3,530 5,370 760 91.60 4820 7,440

3-4/2 101.60 570 81.40 4,560 6,700 810 1178 6,000 8,000

4" 11430 6.00 06.40 5,030 7650 8.60 134.00 7050 11,100

5 141.30 6.60 131.00 6,830 10390 9.50 186.00 9950 15,300

6" 168.30 710 170.00 8,870 13,490 11.00 25500 | 13420 20,760

8" 219.10 8.20 255.00 13,300 21,680 1270 388.00 20,500 33,690

10" 273.00 9.30 362.00 19,160 30,780 1540 575.00 30,300 50,220

122 | 3380 | 1030 | 47800 | 25330 | 41800 | 1750 | 79200 | 41700 | 68850

14 35560 | 1110 567.00 30200 | 51780 19.00 94800 | 30100 89,100

16" 406.40 | 1270 739.00 39,400 79,500 2140 1220.00 114,690

18" | 45720 | 1430 | 93600 | 50000 | 182,250

20" 508.00 || 14540 1,404.00 50000 | 214,920

24" 609.60 | 1748 153144 | 84000 | 290890
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o : C% d’ o 1 d (%) v Qw
3.8 ﬂTﬁﬂ1u?mﬁ]uTﬁ1»!ﬂ°ﬂﬂ§$ﬂ1ﬂﬂﬂﬂﬂ§miﬂﬁiﬂﬂﬂmu1ﬂ 12 12

MHHNYOYUVY 12 U (AIN1) = 5 kg, x 9.81 m/s> = 49.05 N,
UINUNVOGUUY 12 17 (AIN2) = 5 kg. x 9.81 m/s? =49.05 N.
374 98.IN

minnemanmazuluyua 12 179 SCH40 =466.79 kg. x9.81 m/s?

10U 4,579.21 N.

A
v

h

wihmiiniluve r=151.6 mm. AW = 5,859.30 mm.
Tdgas T x 12 xh
INY TC x(151.6)2 mm.*5,859.30 mm.

110 423,052,250.8 mm?.

mm?3

1,000,000
423,052,250.8mm?3
N\ 1,000,000

T @ I a o T @
MY 423.05 L. udasdlun Tansuminy 423.05 ke.

wlaudludas L=

423.05kgx9.81 m/s?

110U 4,150.12 N,

v 2 E v & ~ o 1 o v 1 9 ° Y

ﬂﬂuuiﬁﬂu1ﬂuﬂ‘ﬂiﬂﬂﬂﬂﬂ33“VIWlf]’Q‘IJﬂimiﬂﬂiﬂﬂ@ﬂi%ﬂﬂﬂﬂ’wglmu‘DTL!’JL! 297
1 < o =\ <3 a" %’ Y] %’ J
NOHANA M UUVNOSIVUVVUIA 12 U SCH40 uazumuﬂmmﬂum

98.1 N. +4,579.21 N. +4,150.12 N.

110 8,827.43 N.
A 4 ) 1 A o 1 o 9 4 % 1 v @ Zz ~
LUBDIAN Qﬂﬂﬁﬂﬁ’ﬂ\ﬁﬂ‘ﬂ@wmuﬂu 2 G]gﬂ!tﬁﬂﬁﬁﬂf]ﬂi“li@ﬂﬂim‘ifNi‘lJ‘VI’O 1 9AIUULLIIN

n3zyAegUnIsiseafuUNOMINL 4,413.72 N.
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Teazdeavesglnsaiazinieaiion i TnsamsTaslfinTesariauasuazaeniad
Hardware
1.AoWRNADS JU MSI GF62 SRE
21300103
3.nd0901831) 1 phone 6
44A309T1010N 13
5.NTEAIY Ad

Software
1.T1/51n 51 Microsoft Word
2.71511n51 Microsoft PowerPoint

3. Tsunsud3egl
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4.1 MPWaMINAaaalaensly 1UsunsunausIuHBUOIU 92AN5INTTH 1INMHD 4,413.72 N.
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