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MARUIN .

MINHUIAATH AT LAZATNHLIA TR
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[y d

M3199 0.1 HIIAAFHUN

AL sIeMIAgiua U (1) | 51971 (VM)
1. ﬂgﬂmmaﬁ' itag Blower 2 Hp 1 15,000
37U 1 15,000
madi n.2 A IaQ
8191 F18MIIAQ PUIU (MUY | 5101 (UN)
1. wiwalaw 47 111 2 mm 45 9,450
2. | wihwlau 97 ¥ 3 mm 2 1,200
3. | HEATER 2 kW 5 5,000
4. NOVUIA4” U1 1.5 mm 817 6 m 2 7,400
5. Yz 1 560
6. UEAUAALUNY Y1 1.5 mm 1 6,200
7. | Menuanuiouvna 2.5 mm 2 60
8. 999 90° YUIA 47 3 1,950
9. | wiwau 77 111 3 mm 4 1,800
10. | me3lu STG 8411 1 1,800
11. | aemes 1 TYPEK 20 m 1 1,200
12. | dwaradAniudu wes 2 1 300
13. | gwana@niius wes 3 1 450
14. | duwnd3Mm 1 35
15. | wsnnes 15 A 1 350
16. | tusnIARs 60 A 1 850
17. | snnes 50 A 1 780
18. | lviaeauandiiie, A LED 2 130
19. | ainFgnaon 22 mm i1 5 925
20. | @10 THW 4 5 100
21. | @ THW 2.5 5 60
22. | viaoa LED 22 mm 2 110
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23. LHUINAN 2 40
24, | aaAi¥ou 308L 2.6 mm 0282 2 1,400
25. | AN3HIIW VUIA 6320 103 324
26. | ANgNBUNADA 92 184
27. | ¥ven 6 mm 200 100
28. | @ng-venv1n 5x45 4 8
29. | 1@ STL 3/16 x 2mm 1 105
30. | uvu STL %” 1/8 x 32” 1 90
31 | urvegitiey 3.0 x 187 1 415
32. | WHU STL 1913 1.0 x 24 x 60 cm YU1AF 1/8 1 480
33. | uAAUIATUHY 17 x 1.5 1 167
34. | UWUSTL 1.5 x 18 x 100 m 1 550
35, [ wa v x 17 1 10
36. | luda 47 12 270
37. | mMAnRIN 1 x 3T 1 183
38. Viau‘ﬂmm@umﬁ #1340 m 1 183
39. | mdnudu 2 x 12T 811 6m 1 330
40. | anewu 1 80
41. | M TOYOTA 1 140
42. | a13q 1 30
43. | UBOLT 3" 2 32
44. | ¥1oansd 118 10 50
45. | #9ansd 114 4 32
46. | Waear1adan 6 mm 12 48
47. | wriduadse s mm 15 5
48. | ANFAALNIU 8 x 20 8 24
49. | fwlszq 12 4 32
46,052

NINBLe Jagneinnuaauad
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NANUIN V.

v A A Y
ﬁumgauazwamﬂmmm"lumimam



tﬂ' t&’ Y A (% Y Y <
MA1919N V.1 anurHvestnlasnrdimseunianlannuslan 0.1, 0.2, 0.3 m/s

70

figaumgd 100 'C AnuTUEHAUVBITIE0N 26% W.b.

foudgou naudgou
(Hot air Oven) (Hot air Oven)
AN TRTR ANNTY | ANNTY | ANNTY | ANNTY | qumgh
au nsziles TR} TRTH TR} TRY) % w.b. 1n8e % d.b. 1n8e wan
No.
(m/s) ("5%) nszilea | dhaden | nszdles | dhalaen % w.b. % d.b. §e)
59 5) 59 "51)
Hralaen Hralaen
(n53) (n3%)
19.480 61.050 41.570 51.544 32.064 22.867 29.647
K39
0 17.313 63.228 45915 51.492 34.179 25.560 25.017 34.337 33.423 55
K40
18.808 62.930 44,122 51.183 32.375 26.624 36.284
K41
19.345 58.516 39.171 51.749 32.404 17.276 20.883
K1
0.1 19.952 60.097 40.145 52.034 32.082 20.085 18.690 | 25.132 | 23.010 57
K2
18.589 59.842 41253 52.124 33.535 18.709 23.015
K3
21.240 60.502 39.262 53.206 31.966 18.583 22.824
K19
0.2 19.971 59.895 39.924 52.874 32.903 17.586 17.366 21.338 21.037 66
K20
19.871 60.040 40.169 53.641 33.770 15.930 18.949
K21
20.552 59.050 38.498 52.684 32.132 16.536 19.812
K24
03 21.115 58.968 37.853 52.576 31.461 16.886 17.016 | 20317 | 20.509 69
K25
19.380 60.020 40.640 52.857 33.477 17.625 21.397
K26
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d’ &’ Y A % Y Y Y d‘ <
M1319N V.2 ANNFHVIT Y aNHAIM SO LUTIIAIBDIMAS O HNA NS 8N 0.1 m/s

tg ta' Y Y A d' a 0
ANNFAUVA 2 cm ﬂ'J"IﬁJ‘IiHﬁNﬂW’II@QBUTJHJﬁi’)ﬂ 26% w.b. NAUKNNN 100 C

1 Y v £ v v
fowuingou navdngou
( Hot air Oven) ( Hot air Oven) -
na P P P 5 | qumgd
TR ANNTY | AN | AN | ANNTH .
ms : . wéaa
= = = = =)
, | fzuns TRTN TRY) TRT) WM. fi aumae | Nigaywds | Auwae .
U . v ia v im - o)
- ("5) azunse | Anfden | avunss | dafden | gasde | % wb. | %db. | %db.
i) . .
SR m5n) ERLY (m5n) % w.b.
Hrlaen anlaen
("5%) (n3%)

0 51 551 500 551 500 0 26.00 0 32 31.0
5 51 551 500 528.2 477.2 4.56 21.44 4.8 27.2 35.0
10 51 528.2 477.2 512.3 461.3 3.33 18.11 34 23.8 42.0
15 51 512.3 461.3 495.1 444.1 3.73 14.38 3.9 19.9 49.0
20 51 495.1 444.1 489.6 438.6 1.24 13.14 1.3 18.6 51.0
25 51 489.6 438.6 481.7 430.7 1.80 11.34 1.8 16.8 57.0
30 51 481.7 430.7 466.9 415.9 3.44 7.90 3.6 13.3 62.0
45 51 466.9 415.9 450.3 399.3 3.99 3.91 4.2 9.1 67.0
60 51 450.3 399.3 440.1 389.1 2.55 1.36 2.6 6.5 69.0
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d’ &’ Y A % Y Y Y d‘ <
M1319N .3 anurHvestulasnrdimseuuisnIgoImasouna s 1au 0.2 m/s

tg ta' Y Y A d' a 0
ANNFAUVA 2 cm ﬂ'J"IﬁJ‘liHﬁNﬂu"ll@QﬂlTJ!ﬂﬁi’)ﬂ 26% w.b. NAUTNN 100 C

1 Y v o Y v
nowdgou nauingou
( Hot air Oven) ( Hot air Oven)
na 1. 1 P P P .
ANNVY | ANNTY | ANNFY | ANNTY | Quungi
3 ASLNIN i i «
) U, W WU, . f Auvde | Nigeyde | aunae | wda
DULTA 2,
NIN Y. = v A .
d (O33) ALILNT Hnlaen ALLNTI dnnlaen qt:y,!afj % w.b. % d.b. % d.b. (O
N o o
. (M3N) - (M3N) % w.b.
hdaen tadasn
("5%) (n3%)
0 51 551 500 551 500 0 26 0 32 32.0
5 51 551 500 5187 467.7 6.5 19.5 6.9 25.1 38.0
10 51 518.7 467.7 493.5 442.5 5.4 14.2 5.7 19.4 45.0
15 51 4935 4425 477.1 426.1 37 10.4 3.8 15.6 56.0
20 51 477.1 426.1 465.3 414.3 2.8 7.7 2.8 12.7 63.0
25 51 465.3 414.3 455.6 404.6 2.3 53 2.4 10.3 67.0
30 51 455.6 404.6 4475 396.5 2.0 33 2.0 8.3 70.0
45 51 447.5 396.5 438.2 387.2 2.3 1.0 2.4 5.9 73.0
60 51 438.2 387.2 433.6 382.6 1.2 -0.2 1.2 4.7 75.0
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d’ Av Y A % Y Y Y d‘ <
M3 19N V.4 anurHvestulasnrdimseuuisnIgoImasouna s 1au 0.3 m/s

&' ta' Y Y A d' a 0
ANNFAUVA 2 cm ﬂ'J"IN‘IiHﬁNﬂu"ll@QﬂlTJlﬂﬁi’)ﬂ 26% w.b. NAUTNN 100 C

J Y v v Y Y
nNOMIVIOL riaqngou
( Hot air Oven) ( Hot air Oven) -
nm STRTH 2 2 2 z UK
ANNIY | ANNFY | ANNFU | ANNTFU B
ms ATUNIY 2 “ 2 A “ an
v . STRTR STRTH TRTR STRTR N fAuviae | Nigulae | AuYae ,
I EN] (N3N) v " v - 4 (O
- azunse | daen | azunse | dhalden | ganae % w.b. % d.b. % d.b.
1) . .
R} (GRED) SRV (n3N) % w.b.
Hralaen Hrlden
(m53) (M3%)

0 51 551 500 551 500 0 26 0 32 33.0
5 51 551 500 525.2 474.2 5.2 20.8 5.4 26.6 38.0
10 51 525.2 474.2 486.3 4353 8.2 12.6 8.9 17.6 48.0
15 51 486.3 4353 469.4 418.4 3.9 8.8 4.0 13.6 61.0
20 51 469.4 418.4 463.5 412.5 1.4 7.3 1.4 12.2 65.0
25 51 463.5 412.5 453.1 402.1 2.5 48 2.6 9.6 69.0
30 51 453.1 402.1 448.6 397.6 1.1 3.7 1.1 8.4 72.0
45 51 448.6 397.6 441.3 390.3 1.8 1.9 1.9 6.6 75.0
60 51 441.3 390.3 430.7 379.7 2.7 -0.8 2.8 3.8 77.0
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d’ &’ Y A % Y Y Y d‘ <
A1319N V.5 ANNFHVIT Y aNHAIM SO LUTIIAIBDIMAS O HNA NS 8N 0.1 m/s

tg ta' Y Y A d' a 0
ANNFAUVA 2 cm ﬂ'J"IﬁJ‘IiHﬁNﬂW’II@QBUTJHJﬁi’)ﬂ 26% w.b.NYUYHN 100 C

(1381 0 - 9 W)

J Y v v Y Y
NOUIIOU HauNYoU
( Hot air Oven) ( Hot air Oven) -
nal 2 2 2 2 QU
STRTR ANVUFY | ANVUTY | ANNTY | ANUFY .
ms . . wan
=S =) = = A
v AZUNTY TR T STRTR {TRTR STRTR N fAuviae | Nigulae | AuYae ,
VNI .o v ia v ia - Q)
- (N3N) azunse | daen | azunse | dhlden | ganae % w.b. % d.b. % d.b.
) . .
R} ("3N) Bt (n3N) % w.b.
Hralaen Hrlaen
(m53) ("5%)
0 51 551 500 551 500 0 26.00 0 32 33
6 51 551 500 527.6 476.6 4.68 21.32 4.9 27.1 38
7 51 527.6 476.6 518.2 467.2 1.97 19.35 2.0 25.1 39
8 51 518.2 467.2 515.3 464.3 0.62 18.73 0.6 24.5 39.5
9 51 516.3 465.3 514.8 463.8 0.32 18.40 0.3 24.1 40
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d’ Av Y A % Y Y Y d‘ <
M1319% V.6 anurHvestulasnrdimseuuisnIgoImasouna s 1au 0.2 m/s

&' ta' Y Y A d' a 0
ANNFAUVA 2 cm ﬂ'J"IN‘IiHﬁNﬂu"ll@QﬂlTJlﬂﬁi’)ﬂ 26% w.b.NYUYHN 100 C

(1381 0 - 9 W)

J Y v v Y Y
NOUIIOU HauNYoU
( Hot air Oven) ( Hot air Oven) -
nal 2 2 2 2 QU
STRTR ANVUFY | ANVUTY | ANNTY | ANUFY .
ms . . wan
=S =) = = A
v AZUNTY TR T STRTR {TRTR STRTR N fyMae | Ngaae | Auviae ,
VNI .o v ia v ia - Q)
- (N3N) azunse | daen | azunse | dhlden | ganae % w.b. % d.b. % d.b.
) . .
3 ("3N) Bt (n3N) % w.b.
Hralaen Hrlaen
("3%) H5%)
0 51 551 500 551 500 0 26.00 0 32 37
6 51 551 500 525.3 474.3 5.14 20.86 5.4 26.6 40
7 51 525.3 474.3 521.4 470.4 0.82 20.04 0.8 25.8 40.9
8 51 521.4 470.4 512.1 461.1 1.98 18.06 2.0 23.7 42
9 51 512.1 461.1 509.7 458.7 0.52 17.54 0.5 232 43
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d’ &’ Y A % Y Y Y d‘ <
A19319N V.7 anurHvestulasnrdimseuuisnIgoImasouna s 1au 0.3 m/s

tg ta' Y Y A d' a 0
ANNFAUVA 2 cm ﬂ'J"IﬂJ‘IiHﬁNﬂW’II@QBUTJHJﬁi’)ﬂ 26% w.b. NAUKNNN 100 C

(1381 0 - 9 W)

1 Y v £ v v
fouingou navdngou
( Hot air Oven) ( Hot air Oven)
nm 5 5 X X -
TR ANNTY | ANNTY | AWM | Anwdy | Qg
ALl a A a a A =
L, | Azuns WL STRT) UL TR il nunae | Nigawde | Aunas | wé@a
U
L | @ | azunse | dwden | ezunss | dnnfaen | qaude | %wb. | %db. | %db. | ("0
i) . .
3 (m5W) ERLY (n53) % w.b.
Hrlaen Hralaen
("5%) (n3%)
0 51 551 500 551 500 0 26.00 0 32 40
6 51 551 500 516.2 465.2 6.96 19.04 7.5 24.5 42
7 51 516.2 465.2 510.8 459.8 1.16 17.88 1.2 233 43
8 51 510.8 459.8 505.6 454.6 1.13 16.75 1.1 22.2 432
9 51 505.6 454.6 502.4 4514 0.70 16.04 0.7 21.5 43.7
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tﬂ' v Y Y Y d’ a 4 [
ATNN V.8 AUNNHAINITDUVLHINIYDINMAIDUNYUHHNOVIHE 100 C

A A v v 2
ANNGILUA 2 cm mm‘mnuﬂummmnlﬂa@n 25% w.b.

NS TPL TPL] TPL] TPL] % % % %
au dnlaen | hndes I Nudu Wadiu anin unay $
(m/s) ("3%) (h5%) (H5%) aa man "5%) "5) ®5N)
"5%) "3%)
0 250.02 193.68 170.43 134.76 47.02 14.27 22.53 9.30
0.1 250.01 194.74 170.14 130.53 45.63 15.84 22.11 9.84
0.2 250.01 192.21 166.47 128.72 44.61 15.10 23.12 10.30
0.3 250.00 192.68 168.58 127.85 44.48 16.29 22.93 9.64

d‘ v Y Y Y d‘ a 4 [
MINN V.9 AUNNHAINITDUVLKNAIYDIMAIDUNYUKIHNO VTS 100 C

ANNGIVA 2 cm ANNFUSHAUVBITINIAON 25% w.b.

A5 , m . White
AMANNUN White belly
au ANNUVN belly
(m/s) 2 4 ? 2 4 mae 2 z 2.4 mae
asan 1 Asan 2 asan 3 Asan 1 nsan 2 Asan 3
0 50.3 50.1 50.7 50.36 2 3 3 2.7
0.1 49.2 494 48.9 49.16 1 3 3 2.3
0.2 48.7 49.2 47.6 48.5 1 2 3 2.0
0.3 478 485 482 48.16 3 3 3 3.0




78

NANUIN A.
9

v A 9 9 A o
Eﬂmu@]@uﬂ?ﬁﬂﬂﬂllﬂﬂ L!ﬂzﬁiTﬂLﬂﬁ@QuﬁﬂmTJlﬂaﬂﬂLHJTJG]ﬂJ‘U”N
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Mnh f.2 MIUVVUNTEAHINNAQURUALAUIA
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MNA .3 MIAATUAUUDINADY Heater

M a4 MsaaauaulnsIeveIto o U
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MNN A.5 ﬂﬁ!fdlfflllﬂi’)fl

MNA A.6 MILTOUNDFIUN
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! . <
Ml a8 vrulauimzgiasaudn
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MNA 7.9 ﬂﬁ‘fﬂﬂﬁ’lllﬂauuﬂ,"?fGNﬁUTiﬂllﬁﬁumﬁﬂiﬂ

a ° 9 A [ ] Y
MNN A.10 ﬂ']il!'lﬂu'lll‘l]ﬁuﬂJ’]L%ﬂllﬂ‘]JVl@llﬁﬁumﬁIﬂQ
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Y o Jd o
MNN A.11 M3sinaila-ta

Y Jd A a J
ﬂTWﬁ .12 'Na'Jlﬂﬂ-ﬂﬂﬂ'lﬂqluﬂ’ﬂsllﬂ\iﬁlﬂﬁﬂﬂLlﬁﬂ
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v Y
MNWN A.14 NINITOI LRIV VF UV
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a v v &
MNN A.16 ﬂ’]i‘l]ﬁzﬂﬂﬂﬂﬂ\?@ﬂuﬁ\ulﬂﬂ%uﬂ]q
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M 718 N131U52NoU Blower 19171UNa09 Heater
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Y

d' a o 1 1 d' Y Y a va
HMNN A.19 NITARAITIUANG ‘IJE]QLﬂiﬂ\1E]“lJL!‘I’NﬂTﬂiuﬂﬂﬂﬂgﬂﬁﬂuiﬂiﬂﬂﬁ

d' a 3 Y A Y Y Y a wa
MNN 1.20 ﬂTiGlﬂGNGl'JLﬂﬁNWfN’E]“]JLL“H\iﬂ181uﬂﬂﬂﬂgﬂﬁ31u1ﬂiﬂﬂ1§



&9

a A ¥ o
MAN A.22 IATDIDVUHILDUFHDIN
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M a.23 madszneugagaiugu Tvdh

mwil n.24 gadnrugu liihveunTeseunda
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ma

AT NLASNINLLT AN sll'é)\i’?]lﬁﬂ
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M3197 9.1 MIWAAIMNANNVFUIZVDINOFHANY

d' ~ a Jd
N ; 1@ ARG [2542]

Surface Roughness - €
millimeters feet

Copper, Lead, Brass, Aluminum 0.001 —0.002 333-6.710°
PVC and Plastic Pipes 0.0015—0.007 0.5-23310°
Epoxy, Vinyl Ester and 0.005 1.710°
Isophthalic pipe
Stainless steel 0.02 510°
Steel commercial pipe 0.045 - 0.09 1.5-310"
Stretched steel 0.015 510°
Weld steel 0.045 1510
Galvanized steel 0.15 510"
Rusted steel (corrosion) 0.15-4 5-13310"
New cast iron 0.25-0.8 8-2710"
Worn cast iron 0.8-1.5 27-510"
Rusty cast iron 1.5-2.5 5-8310°
Sheet or asphalted cast iron 0.01 —0.015 333-510"
Smoothed cement 0.3 110°
Ordinary concrete 03-1 1-3.3310°
Coarse concrete 03-5 1-16.710°
Well planed wood 0.18-0.9 6-3010"
Ordinary wood 5 16.710°
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a v J a a ¢
M3197 9.2 naaanurlamasanugadasasnglnsaimag (k)

¥UA k
Globe Valve 10
Butterfly Valve 5
Gate Valve 0.19
oA AIUNI 1.8
$040 90" 3T 0.9
Y990 90° $rditunang 0.75
U940 90° SR8 0.60
U090 45° 0.42
NoAAVIALUUNIUN 0.5




Friction factor A

0038

0-036
0034

0:032
0:030

0:028
0-026
0024
0-022
0020
0018
0016
0014
0-012
0-010

0-008

94

Transitional Zone Rough Turbulent Zone
| { N ‘\\ \ 0:01
64 I\ A\ q = I
— — = '
. _Re _5\ \ \\\ ™ . WK
acil
b v&'}\ b Nl,. 0-006
\ \ N \
\ Laminar flow N TN 0004
N
N \
N -
N SN \
N 0-002
NN T
N\ W \"""--..‘__ \
T TRR 0-001
N
‘Z\\\:‘“‘*m N
N TR TR 0-0006
O Nue N 00004
. S 9
\;\\\\ "‘N-‘.__."- \\ J
~ . ;L:f 0-
$mooth pipes -_z’\::‘w:‘ﬂ-..__._____ il
NERd T o
S T - 000005
\:S?cd«-..
- ' [T 000001
1 2 34567891 2 3 4567891 2 34567891 2 34567891 2 34
1° 10t 10° D 108 10

Reynolds number ~Re = —
v

MWA 9.1 MW Moody Diagram N1 ; (183 AnT1AAD, 2542)

Relative roughness k/D
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msmarinihminihnlsinlumsnaaes 40 kg

{ 2 "o A g S A
917 40 kg TAsTANUFUTUAWNNY 10% w.b. 1Y 25% w.b. azdeeldin ke

NNYAT
A 2 9
2 oy (1-2NUBUTUAY)
WR = UIHUNU
L Ly
(1 - ANUBUNADINIT)
Tagy WR = 11170417 + W wiindesms
(1-0.25)
WR =47.47 kg
o qaj 3’ o g’ cy v 9
SUU UIHUPU =WR — HIHUNVI
=47.47-40
=17.47 kg

9
&Y

o = q¥a A K 9 A 4 o J
@911 151991907 8 kg TumsmiuanuFudumsimoiiotloaiunssgmeusaria
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MANUIN N

4 Ao 74 q ¥
mimummmzqﬂﬂsm@m nlwlumsnanos
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NN 0.1 Heater LULUA NN 2.2 Waaw (blower) tuulusiaTAINaa

NN 0.3 10509 kett C-300

Temparsin indicny
ON/DSF fonfrigeratés Gactraflar

4 4 o & R 4 IS A A
NINN N5 INTOIWY mmmm%ﬂﬂqaqﬂ 2,100 g 29 0.6 mas lualhila ¥ila K
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AN 9.7 N3G A 2.8 §AIUAY Inverter

a

AT 0.9 AAIVAN QUK A7 210 Quassgunginiauaazya

U

[





