PME3453 MAQUINAS DE FLUXO
E SISTEMAS FLUIDODINAMICOS

MATERIAL DE CONSULTA
EM AULA /PROVAS

O MATERIAL DE CONSULTA EM PROVAS DEVERA SER DEVOLVIDO AO SEU
FINAL, POIS SERA USADO EM TODAS AS PROVAS.

O MATERIAL OBTIDO PELA INTERNET PODERA SER USADO APENAS DURANTE
AS ATIVIDADES EM AULA E NAO PODERA SER LEVADO A PROVAS.

DEVOLVER AO FINAL DA PROVA
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FORMULARIO

¢ gos J2gH n- D nD ) n> D’
D 0,25
"y, = D“:M 0, ZQ C:”\/@ K=189x107n,
VH Jo D*VH || NPSH"T
g = 9,81 m/s?
60 f p V? 3 2
Y=Auc,)||n= o I= (entalpia) h, =Z +ul| | piagua = 103 N * ms
P Pagua = 103 kg/m3
== LV k y_P.Y , 2K
A =5 og 2k S gt My mmare) | r=) [m=pva
NPSH =H,+H_-AH—-h, |[H, =1033-0,0012 / =N29H r=y0H | [T-gi
P, B L H(2 Faixa recomendada de operacédo
Orin = p ¢ AT, AT, =9.81-10 o (q 1} Bomba radial 1,00a1,70
— dac : el Bomba radial 1,00 a 1,65
ATemax= 20°C (recomendacdo Sulzer) Q =mc Bomba mista fechada | 1,00 a 1,55
L AN a AV || Bomba mistaaberta | 1,00 a 1,40
= f—= _ =+ .
F,=r D +Zk-" Fp = [5} F, + Zku A == g Bomba axial 1,00a1,30
Calor especifico | ¢ (kJ/kg K) | Calor especifico | ¢ (kJ/kg K) | Calor especifico | ¢ (kJ/kg K)
Agua 4,18 Etileno Glicol 2,294 Petréleo 2,132
Oleo 1,67 Glicerina 2,261 Agua Raz 1,797
Alcool etilico 2,47 Acido Acético 1,964 Acetona 2,157
Alcool metilico 2,43 Acido Sulfrico 1,379 Tricloroetileno 0,948
) ) n,=AH®? | |o=Cn!
ROTACOES ESPECIFICAS a q
—te— {= TURBINAS Maquina A b C d
0 20 % 320 Pelton | 1962 | -0.5
BOMBAS Francis | 1303.7 [- 0.654] 4.6810" | 1.41
— 0 . ; ; Kaplan | 791,7 |- 0,486( 4,2410" | 1,46
0 10 50 80 160 400 Bulbo 10592 | - 0,625
B.-turbina | 579.9 |- 0.496| 4.3510° | 0,982
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Temperatura de vapor e massa especifica da agua

temperatura | hv (abs) 0 temperatura hv 0
O (K) (mca) | (kg /dm3) CAl (K (mca) | (kg /dm?)

0 | 27315 0.0611 | 0.9998

1 | 274,15 | 0,0657 | 0,9999 51 | 324,15 | 1,2961 | 0,9876
2 | 275,15 | 0,0706 | 0,9999 52 | 325,15 | 1,3613 | 0,8871
3 | 276,15 | 0,0758 | 0,9999 53 | 326,15 | 1,4293 | 0,9866
4 |277,15| 0,0813 | 1,0000 54 | 327,15 | 1,5002 | 0,9862
5 |278,45| 0,0872 | 1,0000 55 | 328,15 | 15741 | 0,9857
6 | 279,15 | 0,0935 | 1,0000 56 | 329,15 | 1,6511 | 0,9852
7 | 280,15 | 0,1001 | 0,9999 57 | 330,15 | 1,7313 | 0,9846
8 | 281,15 | 0,072 | 0,9999 58 | 331,15 | 1,8147 | 0,9842
9 | 282,15 | 0,1147 | 0,9998 59 | 332,15 | 1,9016 | 0,9837
10 | 283,15 | 0,1227 | 0.9997 60 | 333,15 | 1,9920 | 0,9832
11 | 284,15 | 0,1312 | 0,9997 61 | 334,15 | 2,0860 | 0,9826
12 | 285,15 | 0,1401 | 0,9996 62 | 335,15 | 2,1840 | 0,9821
13 | 286,15 | 0,1497 | 0,9994 63 | 336,15 | 2,2860 | 0,9816
14 | 287,15 | 0,1597 | 0,9993 64 | 337,15 | 2,3910 | 0,9811
15 | 288,15 | 0,1704 | 0,9992 65 | 338,15 | 2,5010 | 0,9805
16 | 289,15 | 0,1817 | 0,9990 66 | 339,15 | 2,6150 | 0,9799
17 | 290,15 | 0,1936 | 0,9988 67 | 340,15 | 2,7330 | 0,9793
18 | 291,15 | 0,2062 | 0,9987 68 | 341,15 | 2,8560 | 0,9788
19 | 292,15 | 0,2196 | 0,9985 69 | 342,15 | 2,9840 | 0,9782
20 [ 293,15 | 0,2337 | 0,9983 70 | 343,15 | 3,1160 | 0,9777
21 | 294,15 | 0,2485 | 0,9981 71 | 344,15 | 3,2530 | 0,9770
22 | 295,15 | 0,2642 | 0,9978 72 | 345,15 | 3,3960 | 0,9765
23 | 296,15 | 0,2808 | 0,9976 73 | 346,15 | 3,5430 | 0,9760
24 | 297,15 | 0,2982 | 0,9974 74 | 347,15 | 3,6960 | 0,9753
25 [ 298,15 | 0,3166 [ 0,9971 75 | 348,15 | 3,8550 | 0,9748
26 | 299,15 | 0,3360 | 0,9968 76 | 349,15 | 4,0190 | 0,9741
27 | 300,15 | 0,3564 | 0,9966 77 | 350,15 | 4,1890 | 0,9735
28 | 301,15 | 0,3778 | 0,9963 78 | 351,15 | 4,3650 | 0,9729
29 | 302,15 | 0,4004 | 0,9960 79 | 352,15 | 4,5470 | 0,9723
30 | 303,15 | 0,4241 | 0,9957 80 | 353,15 | 4,7360 | 0,9716
31 | 304,15 | 0,4491 | 0,9954 81 | 354,15 | 4,9310 | 0,9710
32 | 305,15 | 0,4753 | 0,9951 82 | 355,15 | 5,1330 | 0,9704
33 | 306,15 | 0,5029 | 0,9947 83 | 356,15 | 5,3420 | 0,9697
34 |307,15| 0,5318 | 0,9944 84 | 357,15 | 5,5570 | 0,9691
35 | 308,15 | 0,5622 | 0,9940 85 | 358,15 | 5,7800 | 0,9684
36 | 309,15 | 0,5940 | 0,9937 86 | 359,15 | 6,0110 | 0,9678
37 | 310,15 | 0,6274 | 0,9933 87 | 360,15 | 6,2490 | 0,9671
38 |311,15| 0,6624 | 0,9930 88 |361,15| 6,4950 | 0,9665
39 | 312,15 | 0,6991 | 0,9927 89 | 362,15 | 6,7490 | 0,9658
40 | 313,15 0,7375 | 0,9923 90 | 363,15 | 7,0110 | 0,9652
41 | 314,15 | 0,7777 | 0,9919 91 | 364,15 | 7,2810 | 0,9644
42 | 315,15 | 0,8198 | 0,9915 92 | 365,15 | 7,5610 | 0,9638
43 | 316,15 | 0,8639 | 0,9911 93 | 366,15 | 7,8490 | 0,9630
44 | 317,15 | 0,9100 | 0,9907 94 | 367,15 | 8,1460 | 0,9624
45 | 318,15 | 0,9582 | 0,9902 95 | 368,15 | 8,4530 | 0,9616
46 | 319,15 | 1,0086 | 0,9898 96 | 369,15 | 8,7690 | 0,9610
47 | 320,15 | 1,0612 | 0,9894 97 | 370,15 | 9,0940 | 0,9602
48 | 321,15 | 1,1162 | 0,9889 98 | 371,15 | 9,4300 | 0,9596
49 | 322,15 | 1,1736 | 0,9884 99 | 372,15 | 9,7760 | 0,9586
50 | 323.15 | 1,2335 | 0.9880 100 | 372,15 | 10,1330 | 0,9581
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hv (abs)

hv

temperatura 0 temperatura 0
Q)| (K) (mca) | (kg /dm3) A (K) (mca) [ (kg /dmd)
102 | 375.15 | 10.878 0.9567 195 | 468.15 | 139.87 0.8704
104 | 377,15 | 11,668 0,9552 200 | 473,15 | 155,50 | 0,8647
106 | 379,15 | 12,504 0,9537 205 | 478,15 | 172,43 | 0,8588
108 | 381,15 | 13,390 0,9522 210 | 483,15 | 190,77 0,8528
110 | 383,15 | 14,327 0,9507 215 | 488,15 | 210,60 | 0,8467
112 | 385,15 | 15,316 0,9491 220 | 493,15 | 231,98 | 0,8403
114 | 387,15 | 16,362 0,9476 225 | 498,15 | 255,01 0,8339
116 | 389,15 | 17,465 0,9460 230 | 503,15 | 279,76 | 0,8273 Tabela 2
118 | 391,15| 18,628 0,9445 235 | 508,15 | 306,32 0,8205
120 | 393,15 | 19,854 0,9429 240 | 513,15 | 334,78 | 0,8136 | carga absoluta de
122 | 395,15 | 21,145 0,9412 245 | 518,15 | 365,23 0,8065 vapor e massa
124 | 397,15 | 22,504 0,9396 250 | 523,15 | 397,76 | 0,7992 |especifica da agua
126 | 399,15 | 23,933 0,9379 255 | 528,15 | 432,46 | 0,7916 em funcédo da
128 | 401,15 | 25,435 0,9362 260 | 533,15 | 469,43 | 0,7839 temperatura
130 | 403,15 | 27,013 0,9346 265 | 538,15 | 508,77 0,7759
132 | 405,15 | 28,670 0,9328 270 | 543,15 | 550,58 | 0,7678
134 | 407,15 | 30,41 0,9311 275 | 548,15 | 594,96 | 0,7593 )
136 | 409,15 | 32,23 0,9294 280 | 553,15 | 642,02 0,7505 | massa especifica
138 | 411,15 | 34,14 0,9276 285 | 558,15 | 691,86 | 0,7415
140 | 413,15 | 36,14 0,9258 290 | 563,15 | 744,61 0,7321 hv
145 | 418,15 | 41,55 0,9214 295 | 568,15 | 800,37 0,7223 carga absoluta
150 | 423,15 | 47,60 0,9168 300 | 573,15 | 859,27 0,7122 de vapor
155 | 428,15 | 54,33 0,9121 305 | 578,15 | 921,44 | 0,7017
160 | 433,15 | 61,81 0,9073 310 | 583,15 | 987,00 | 0,6906
165 | 438,15 | 70,08 0,9024 315 | 588,15 | 1056,1 0,6791
170 | 433,15 | 79,20 0,8973 320 | 593,15 | 1128,9 0,6669
175 | 448,15 | 89,24 0,8921 3251 598,15 | 1205,6 | 0,6541
180 | 453,15 | 100,27 0,8869 330 | 603,15 | 1286,3 | 0,6404
185 | 458,15 | 112,33 0,8815 340 | 613,15 | 1460,5 | 0,6102
190 | 463.15 | 125,51 0,8760 350 | 623,15 | 1653,5 | 0,5743
360 | 633.15 | 1867.5 | 0.5275
370 | 643,15 | 21054 | 0,4518
374 | 647,3 | 22120 | 0.3154
Comprimentos Equivalentes em metros para Bocais e Valvulas
Saida da Entrada | Entrada de | Registro de | Registro de | Registro de| yalyyula de | Valvula de Retencao
Canalizacao| Normal Borda ig‘g“s Et')‘;z% ‘:‘\';%‘:tlg Pé e Crivo | Tipo Leve |Tipo Pesado|
—= = o C ) - ;f; \ =
— ==l u\/J] ﬁ ‘2“ - ‘B
12 04 0.2 01 4 26 3.6 1.6
3/4 0.5 ).2 ) 0.1 6.7 3.6 56 2
1 0.7 03 0.7 0.2 8,2 46 73 2 3.2
1.1/4 09 04 0.9 0.2 11.3 56 10,0 2,7 4,0
1/2 0 0.5 1.0 03 | 13 6.7 116 3.2 48
2 5 07 04 [ 17 85 0 42 6.4
2.1/2 9 09 9 04 | 21,0 10,0 17.0 52 8.1
3 2.2 1.1 2.2 05 26.0 13.0 20,0 6,3 9.7
4 3.2 1.6 3.2 0,7 34,0 17,0 23,0 84 12,9
5 4.0 20 0 09 43,0 21,0 30,0 10,4 16,1
6 50 25 5.0 11 51,0 26,0 3 12,5 19,3
Tabela 3
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Velocidade

Fluido Material do conduto recomendada
(m/s)
) Redes em cidades Aco carbono 10a20
Agua | Redes em instalacBes industriais Aco carbono 2,0a3,0
doce Alimentacfo de caldeiras Aco carbono 4,0a8,0
Succdo de bombas Aco carbono 10al5
Ac0 com revestimento 15a25
Agua Latdo 1,5 (maximo)
salgada Liga Cobre-Niquel 90-10 3,0 (maximo)
Metal Monel, liga Cu-Ni 90- .
10 4,0 (maximo)
Ambnia (gas) Aco carbono 25,0a35,0
Ambnia (liquido) Aco carbono 2,0
Ar comprimido Aco carbono 15,0a220,0
Acetileno Aco carbono 20,0a 25,0
Acido sulfarico Chumbo 1,0a1,2
Acido sulfdrico concentrado Aco carbono 10al.?2
Cloro (liquido) Aco carbono 15a2,0
Cloro (gés) Aco carbono 15,0a220,0
Cloreto de célcio Aco carbono 15
Cloreto de sédio Aco carbono 15a2,0
Hidrocarbonetos em instalacfes industriais
linhas de succéo de liquidos Aco (qualquer composi¢éo) 10a2,0
linhas de recalque de liquidos Aco (qualquer composi¢éo) 2,0a4,0
gasosos Aco (qualguer composicéo) 25,0a30,0
Hidrogénio Aco (qualquer composi¢éo) 20,0
Soda Caustica de 0% a 30% Aco (qualguer composicéo) 2,0
Soda Caustica de 30% a 50% Aco carbono ou Metal 15
Monel
Soda Céustica de 50% a 75% Ago carbono ou Metal 1.2
Monel
Tetracloreto de carbono Aco carbono 2,0
até 196 kPa (2,0 kg/cm?) Aco carbono 20,0a40,0
Vapor de 196 gﬁélléﬁ]%)(z’o al10,0 Aco (qualquer composi¢éo) 40,0 a80,0
Mais de 981 kPa (10,0 kg/cm?) | Aco (qualquer composicdo) 60,0 2 100,0

Tabela 4
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NORMA ANSI B36.

DIMENSOES DE TUBOS

ANSI B.36.10: tubos de ago-carbono e agos de baixa liga
DN: diametro nominal, sem relagdo com o diametro afetivo
Schedule: referéncia de espessura

STD: standard (ANSI 36.10)

adotada pela ABNT

B.36.19: tubos de agos inoxidaveis
NPS: equivalente ao DN, em polegadas

XS: extra forte (ANSI 36.10)

S: ANSI 36.10
ANSI B36.10
Schedule
diametro 10 | 20 | 30 40 60 | 80 120
externo espessura e peso por metro
DN mm NPS |mm kg/m| mm kg/m| mm kg/m|[ mm kg/m| mm kg/m| mm kg/m|[ mm kg/m
8 103 | 1/8[1.24 028 173 037 241 048
8 137 | 1/4 [1.65 050 "2.24 064 3.02 081
10 172 | 3/8 [1.65 064 231 086 320 1.12
15 213 | 172|211 101 277 "1.28 1373 "1.64
20 | 267 | 3/8]2117130 2.87 T1.71 3.91 1223
25 33.4 1 (277 212 7338 "2.54 455 7328
32 | 422 |11/4[2.7772.73 7356 "3.44 F485 7453
40 | 483 |11/2[2.7773.15 (368 4.11 5.08 '5.49
50 | 60.3 2 [2.7773.99 391 551 5.54 | 7.59
65 73,0 [21/2]3.05"5.34 "5.16 "8.75 7.01 116
80 | 889 3 |3.05"6.55 "5.49 115 F762 155
100 | 101.6 |31/2]3.0577.52 (574 13.8 8.08 189
100 | 1143 | 4 [3.05 8.49 6.02 163 856 22.6[11.13 287
125 | 1413 5 [3.40 117 "6.55 22.1 "9.53 31.4[12.70 40.8
150 | 1683 | 6 [3.40 140 7.11 287 110.97 43.2|14.27 55,0
200 | 219.1 8 [3.76 202[6.35 338 7818 43.1[10.31 53.8[12.70 656 [18.26 91.7
250 | 2730 | 10 [419 282635 423| 78 51.7[927 611[1270 82.7[15.09 97.3[21.44 135
300 | 3239 | 12 [457 365[6.35 504838 66.1[1031 809 [14.27 110 [17.48 134 [25.40 190
350 | 3556 | 14 [6.35 55.5[7.92 689[9.53 825 [11.13 959 [15.09 128 [19.05 160 [27.79 228
400 | 4064 | 16 [6.35 63.5[7.92 789[9.53 946|127 125 |16.66 162 |21.44 206 |30.96 291
450 | 457 18 [6.35 71.6[7.92 889[11.13 124 [14.27 158 [19.05 209 [23.83 258 [34.93 369
500 | 508 20 [6.35 79.7[9.53 119 [12.70 157 |[15.09 186 |20.62 251 |26.19 316 |38.10 448
559 22 [6.35 87.8[9.53 131 [12.70 173 2223 298 |28.58 379 |41.28 534
600 | 610 24 [635 959953 143 1427 213 |17.48 259 |24.61 360 [30.96 448 |46.02 649
660 26 [7.92 129 [12.70 206
700 | 711 28 [7.92 139 [12.70 222 |15.88 276
762 30 [7.92 149 [12.70 238 [15.88 296
800 | 813 32 [7.92 159 [12.70 254 [15.88 317 |17.48 348
864 34 [7.92 170 [12.70 270 [15.88 337 [17.48 370
900 | 914 36 [7.92 179 [12.70 286 [15.88 357 |19.05 426
965 38 [9.53 228 [12.70 302 [15.88 377
1000 1016 | 40 [9.53 240 [12.70 319 |15.88 397
1067 | 42 [953 252 [12.70 335 [15.88 417
1100 1118 | 44 [9.53 264 [12.70 351 |15.88 438
1168 | 46 [9.53 276 [12.70 367 [15.88 458
1200 1219 | 48 [9.53 288 [12.70 383 |15.88 478
1300 1321 | 52 [9.53 313 [12.70 416 [15.88 518
1400| 1422 | 56 [9.53 337 [12.70 448 |15.88 558
1500| 1524 | 60 [9.53 361 [12.70 480 |15.88 599
1600| 1626 | 64 |9.53 385 [12.70 512 |15.88 639
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DIMENSOES DE TUBOS

NORMA ANSI B36.

ANSI B.36.10: tubos de ago-carbono e agos de baixa liga
DN: diametro nominal, sem relagdo com o diametro afetivo
Schedule: referéncia de espessura

adotada pela ABNT

B.36.19: tubos de agos inoxidaveis

NPS: equivalente ao DN, em polegadas

STD: standard (ANSI 36.10)

XS: extra forte (ANSI 36.10)

S: ANSI 36.10
ANSI B36.19 | ANSI B36.10
Schedule
diametro ss | 10s | aos/sto | sos/xs | s | xs
externo espessura e peso por metro

DN mm NPS |mm kg/m|mm kg/m|mm kg/m|[ mm kg/m|mm kg/m| mm kg/m
8 10.3 1/8 124 028 [1.73 037241 048
8 13.7 1/4 [1.65 0.50 [2.24 064 |3.02 081
10 17.2 3/8 (165 0.64[2.31 086 [3.20 1.12
15 21.3 1/2 [1.65 0.81]2.11 1.01[2.7771.28[3.73 "1.64
20 | 267 3/4 [165 1.03[211 13 [2.87 171391 223
25 33.4 1 [1657131[2.77 2.12 [3.38 7254 [4.55 "3.28
32 | 422 | 11/4 (165 1672777273 [3.56 "3.44 [4.85 "4.53
40 | 483 | 11/2 [1.6571.92[2.77"3.15[3.68 4.11 5.08 "5.49
50 60.3 2 [165 242[27773.99[3.9175.51 [ 5.54 "7.59
65 730 | 21/2 |2.1173.74|3.05 534 [5.16 7875 | 7.01 116
80 88.9 3 [2.117458(3.057655 549 115762 155
100 | 1016 | 31/2 |2.117525(3.05 752 [5.74 138|808 189
100 | 114.3 4 [2.117592(3.05 849(6.02 163[ 856 226
125 | 141.3 5 [2.7779.60[3.40 117 [6.55 22.1[ 953 314
150 | 168.3 6 [2.77 11.5[3.40 14.0|7.11 28.7[1097 43.
200 | 219.1 8 [2.77 15.0[3.76 202 [8.18 43.1[12.70 656
250 | 273,0 10 |34 229419 282927 61.1[12.70 82.7
300 | 3239 12 [3.96 31.7[457 36.5[9.53 749 [12.70 98.8

350 | 3556 14 [3.96 34.8[4.78 419 [9.53 82.5[12.70 109

400 | 406.4 16 [4.19 42.1[4.78 480 [9.53 94.6 [12.70 125

450 | 457 18 [4.19 47.4[4.78 54.1 9.53 107 [12.70 141

500 | 508 20 [4.78 602 [5.54 69.6 [9.53 119 [12.70 157

559 22 [478 66.2[5.54 76.7 [9.53 131 [12.70 173

600 | 610 24 [554 83.7[6.35 959 [9.53 143 [12.70 190

660 26 9.53 155 [12.70 206

700 | 711 28 [9.53 167 [12.70 222

762 30 [6.35 120 [7.92 149 [9.53 179 [12.70 238

800 | 813 32 f9.53 191 [12.70 254

864 34 9.53 204 [12.70 270

900 | 914 36 [9.53 216 [12.70 286

965 38 [9.53 228 [12.70 303

1000| 1016 40 [9.53 240 [12.70 319

1067 42 9.53 252 [12.70 335

1100| 1118 44 [9.53 264 [12.70 351

1168 46 [9.53 276 [12.70 367

1200| 1219 48 9.53 288 |12.70 383

1300 1321 52 9.53 313 [12.70 417

1400| 1422 56 9.53 339 [12.70 449

1500| 1524 60 9.53 362 |12.70 482

1600| 1626 64 9.53 387 |12.70 514
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MOTOR TRIFASICO DE ALTO RENDIMENTOW PROTECAO IP 55

m E g CARACTERISTICAS TiPICAS

Rendimento | Fator de poténcia Nivel
et Corrente | Corrente | Conjugado | Conjugado | o, % Cos pomenofempo mie médio
Conjugado 3 ® Fatorde| de | com rotor Peso
Carcaga | Ry |ominal | com oo | nominal | com I010F | gy, senviga | inércia |bloqueado | . *. | aprox.
(ol | 0w m{zzﬂv uoqt;e:do [k::" . bhém;cgdo S % da poténcia nominal Fs 3 sl pressao k]
b 2t 50 | 75 100 | 50 | 75 | 100 | Tane] | aquente | up iy
2 Pélos - 60 Hz
0,16(0,12 63 3420| 0,75 53 0,03 4,0 4,0 47,0 |55,0 161,7 |0,52 (0,62 |0,68 | 1,15 |0,00010. 21 56 7
0,25/0,18 63 3380f 1,00 47 0,05 3.0 3,0 55,0 |161,0 65,0 {0,55 0,65 |0,73 | 1,15 |0,00012 14 56 7
0,33{0,25 33%0| 1,30 50 0,07 32 3,0 56,0 62,0 {664 [0,58 (0,70 |0,76 | 1,15 [0,00014 12 56 7
0,50(0,37 63 3380| 1,68 55 0,11 3,0 30 57,0 |70,0(72,2 (0,55 (0,70 |0,80 | 1,15 [0,00018 10 56 8
0,75{055( 71 3400f 2,35 6,2 0,16 29 31 65,0 {71,0/74,0 0,62 (0,75 10,83 | 1,15 |0,00037. 8 60 10
1,0 0,75 bl 3440| 292 78 0,21 39 39 75,0 |79,5 (81,2 10,65 (0,76 |0,83 | 1,15 |0,00052 10 60 10
15(1,1| 8o |s300| 402 | 75 032 31 30 |800 (81,0|825(0,71 081 |0,87| 1,15 |0,00000 11 62 | 14
20|15 80 |[3400( 5,61 7,7 0,43 33 3,1 80,0 (83,0 (83,5(0,660,77 |0,84 | 1,15 |0,00096 1 62 15
30 (22 90S |[3430| 7,99 78 0,62 24 3,0 82,5 |84,5(85,0(0,72|0,81 |0,85| 1,15 |[0,00205 6 20
4,0 |30 90L |3430| 108 78 0,85 24 3,0 84,0 |85,3 86,0 (0,71 0,80 |0,85| 1,15 |0,00266| 4 68 23
5,0 |3,7| 100L [3500| 13,1 9,0 1,03 3,0 3,2 84,0 |86,0 (87,5(0,72/|0,82 |0,85 | 1,15 [0,00672 9 71 34
60 (45| 112M | 3475 151 8,0 1,26 26 32 85,0 |87,0 (88,0 (0,76 (0,85 |0,89 | 1,15 [0,00727 13 69 40
75155 | 112M |3500( 189 8,0 1,53 26 30 85,5 |87,5 (88,7 |0,74 0,82 10,86 | 1,15 |0,00842 12 69 43
10 | 7,5 | 132S |3515| 250 75 2,08 23 3,0 88,0 |89,0 (89,5 (0,77 (0,85 |0,88 | 1,15 |0,02430 16 72 65
125]9,2 | 132M |3515| 30,7 78 2,55 24 3,2 87,8 |89,0 |189,5 |0,77 0,85 |0,88 | 1,15 |0,02430 11 72 67
15 | 11 | 132M | 3510 354 8,0 3,05 23 29 88,7 {90,0 (90,5 {0,78 |0,85 {0,90 | 1,15 |0,02804 8 72 74
20 | 15 | 160M |3540| 49,8 75 4,13 23 31 89,0 |91,5(92,0 (0,71 |0,81 |0,86 | 1,15 [0,05295 12 75 119
25 [18,5| 160M |3530| 62,1 82 510 22 3,0 90,8 |92,0 {92,0 (0,73 |0,81 |0,85 | 1,15 [0,05883 9 75 119
30 | 22 | 160L |3530| 72,1 8,0 6,07 25 33 90,0 |91,9 (92,0 [0,74 |0,83 |0,87 | 1,15 |0,06471 9 75 135
40 | 30 | 200M |3560| 98,3 75 821 26 28 91,0 {92,2 93,1 (0,74 |0,82 |0,86 | 1,15 [0,18836 21 79 210
50 | 37 | 200L |3560| 121 75 10,10 27 29 91,5 |92,8 (93,5 (0,76 /0,83 |0,86 | 1,15 [0,22424 16 79 242
60 | 45 |225S5/M|3560| 143 84 12,30 26 3,0 90,0 |92,1 {93,0 (0,79 (0,86 |0,89 | 1,15 |0,35876 19 83 420
75 | 55 |2255M|3560| 172 | 85 1500 | 28 36 |91,0 |92,893,0(080|0,87 [0,90| 1,15 |030464| 15 83 | 384
100 | 75 |250S/M| 3560 85 20,50 26 3,0 91,8 |92,8 (93,6 |0,82 (0,88 |0,92 | 1,15 |0,50227 10 85 462
125 | 80 |280S/M|3570( 281 75 24,60 2,0 2,7 91,6 |93,1 |94,5 (0,83 (0,87 |0,89 | 1,15 [1,27083 53 84 735
150 | 110 | 280S/M| 3570 343 75 30,00 21 29 91,8 |93,5 (94,5 0,80 (0,86 |0,89 | 1,15 [1,27083 47 84 735
175 | 132 | 3155/M| 3570| 411 7,5 36,00 20 26 92,5 194,0 (94,7 {0,84 |0,88 |0,89 | 1,15 |[1,41204 33 87 820
200 | 150 | 3155/M| 3570| 471 82 40,90 26 28 92,8 |94,4 (95,0/0,83 (0,87 |0,88 | 1,15 |1,64738 36 87 865
250 | 185 | 3155M| 3575| 572 9,0 50,40 29 33 93,4 (94,7 (95,4 (0,84 |0,87 (0,89 | 1,15 |2,11806 30 87 1077
300 | 220 | 355M/L [ 3580| 663 7,2 59,90 1,7 25 92,0 {93,9 (94,7 |0,88 |0,91 |0,92 | 1,15 |4,36666 70 96 1515
350 | 260 | 355M/L | 3580 774 76 70,70 e 24 92,5 |94,3 94,8 |0,89 |0,92 |0,93 | 1,15 |5,17105 60 96 1650

0,16/ 0,1 63 |[1720| 086 45 0,07 32 34 50,0 (57,0 |61,0/0,41 |0,510,60| 1,15 |0,00045| 31 48 7

0,25 0,1 63 (1710| 1,13 45 0,10 28 3,0 53,0 | 64,0 |66,5/0,47 |0,57|0,63| 1,15 |0,00056| 18 48 8

0,33 1710| 1,47 52 0,14 3,0 29 50,0 | 59,0 |68,5/0,4510,55|0,65| 1,15 |0,00067| 17 48 8

0,50 71 |1720| 2,07 50 0,21 2,7 3,0 64,0 | 70,0 {72,0/0,44 |10,57| 0,65| 1,15 |0,00079| 10 47 10
0,75 71 |1705| 2,83 55 0,31 3,0 3,0 70,0 | 74,0 | 75,0/0,45 |0,58 | 0,68 | 1,15 |0,00096| 10 47 12
1,0 | 0,7 80 |1730| 2,98 8,0 0,42 34 3,0 77,5 | 80,0 {82,6/0,600,72| 0,80 | 1,15 |0,00328 9 48 18
15| 11 80 |1700| 4,32 70 0,63 28 2,8 77,0 | 79,0 |81,5/0,620,74|0,82| 1,15 |0,00328 7 48 16
20| 15| 90L |1750| 6,17 78 0,83 28 3,0 79,0 | 82,5 |84,010,550,68| 0,76 | 1,15 |0,00532 8 51 23
20| 1,5| 90S |1750( 6,17 78 0,83 28 3,0 79,0 |B2,5 [84,0/0,550,68| 0,76 | 1,15 |0,00532 8 51 20
30| 22| oL |1730| 828 70 1,24 26 28 84,0 | 85,0 (85,0/0,62 |0,75(0,82| 1,15 |0,00672 7 51 23
40| 30| tooL [1720| 11,1 75 1,70 29 3,1 84,0 | 86,0 |86,5/0,63 0,75/0,82| 1,15 |0,00918 8 54 30
50| 37| 100L |1720| 138 8,0 2,10 3,0 3,0 85,0 | 87,5 |88,0/0,63 0,75|0,80| 1,15 |0,01072 8 54 33
50| 37| 112M [1740( 14,1 7.0 2,07 22 26 85,0 (87,5 [88,2|0,60/0,72|0,78| 1,15 |0,01607| 13 58 41

60| 45| 112M [1735| 164 68 2,53 2,1 25 87,0 | 88,0 |89,0/0,63 |0,74|0,81| 1,15 10,01875| 10 58 45
75| 55| 112M [1740| 20,0 8,0 3,08 23 28 88,0 | 89,0 |90,0/0,61 |0,73|0,80| 1,15 |0,01875 9 58 46
10 | 7,5| 1328 |1760| 264 78 4,15 26 31 88,0 | 90,0 {91,0/0,610,74|0,82| 1,15 |0,05039 8 61 65
125( 9,2 132M [1760{ 32,0 85 5,09 25 3,0 89,0 (90,5 [91,0/0,65|0,77| 0,83 | 1,15 |0,06202 6 61 75
15 | 11 [ 132MAL{1755| 37,5 88 6,10 28 34 90,0 |91,0 [91,7(0,67 |0,78(0,84 | 1,15 |0,06978 6 61 78
20 | 15| 160M |1755| 53,3 6,7 8,32 23 24 90,0 |91,0 {92,4/0,69 |0,78(0,80| 1,15 |0,10538] 15 66 120
25 | 18,5 160L |1760| 64,7 65 10,2 27 26 91,0 (92,3 [92,6/0,65)0,75|0,81 | 1,15 |0,13048| 13 66 135
30 | 22| 180M |1760| 73,9 7,0 12,2 25 26 91,5 (92,5 (93,0{0,71 |0,80| 0,84 | 1,15 |0,19733 9 68 185
40 | 30| 200M |1770| 99,6 64 16,5 21 22 91,7 |93,0 {93,0|0,74 |10,82| 0,85 | 1,15 |0,27579| 15 ra 244
50 | 37| 200L {1770 123 6,0 204 22 22 92,4 (93,0 (93,2/0,75|0,82|0,85| 1,15 |0,35853| 14 4! 274
60 | 45 |2255/M|1780| 146 72 248 23 2,7 92,5 |93,4 [93,9/0,74 /0,821 0,86| 1,15 |0,69987| 21 s 410
60 | 45 |250S/M|1780| 146 72 24,6 23 27 92,5 {934 [93,9(0,74|0,82|0,86| 1,15 |0,69987| 21 75 415
75 | 55 |2258M|1775| 174 73 30,2 2,2 28 92,5 (93,6 |94,1|0,76 10,85/ 0,88 | 1,15 |0,83984| 13 75 410
100 | 75 | 250S/M|1780| 245 84 41,0 3,0 33 93,0 (94,2 |94,5/0,6910,80|0,85| 1,15 |1,15478] 10 75 510
125| 90 | 280S/M|1780| 294 6,7 49,2 2,1 25 93,0 (93,8 |94,5/0,72|0,80{0,85| 1,15 |1,92710f 23 80 700
150 { 110| 280S/M|1780| 353 70 60,2 25 25 93,0 |194,5 |95,0/0,78 |0,83|0,86| 1,15 |2,40888| 24 80 740
175 | 132| 315S/M|1780| 419 6,8 72,2 23 25 93,6 |94,8 |95,0/0,81 |0,85/0,87 | 1,15 |2,56947| 24 80 841
200 | 150( 3155/M|1780| 474 6,7 82,1 25 25 94,4 (95,2 1955/0,790,85/0,87 | 1,15 |2,81036| 25 80 868
250 | 185|3155/M|1785| 591 8,0 101 3,0 28 94,0 | 95,2 |95,5/0,76 {0,82| 0,86 | 1,15 |3,77391 22 80 1005
300 | 220| 355M/L {1790 687 70 120 1,8 22 93,0 (95,0 (95,5/0,790,85/0,88| 1,15 |633813] 43 83 1400
350 | 260( 355M/L(1790| 817 73 141 20 2,1 94,2 1955 |96,0(0,74 |0,84|0,87 | 1,15 |7,45663| 30 83 1488
400 | 300( 355M/L{1790| 933 6,6 163 21 21 93,9 (95,2 195,9(0,77 |0,85|0,88 | 1,15 |9,32079| 42 83 1590
450 | 330| 355M/L|1790| 1020 7,0 180 21 2,1 94,2 1956 (96,1]0,77 [0,85| 0,88 | 1,15 [10,25290 46 83 1702
500 | 370{ 355M/L{1790| 1150 6,6 201 2,1 2,2 94,0 | 95,6 |96,2|0,78 |0,85|0,88 | 1,15 [11,18500 36 83 1795

Dbs: Valores sujeitos  tolerancia da norma NBR 7094
Rendimentos conforme norma NBR 5383
0Os valores apresentados estdo sujeitos & alteragao sem aviso prévio.
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MOTOR TRIFASICO DE ALTO RENDIMENTOW PROTECAO IP 55

_ME CARACTERISTICAS TIPICAS

Rendi Fator de Nivel
Poténcia Corrente| Corrente | Conjugado| Conjugado . iy Moerto Teipo 08 ksl
- Gonjugado i @ |ratorde| de |comrotor| . | Peso
Carcaga | Rpw | "0minal | com rolor | nominal | GO IOIOF | iy : . servigo | inreia | blogueado .o | aprox.
em 220V|bloqueado | C,  [bloqueado | " e % da poténcia nominal s R pressio
[ov] | kW] Al /1, | [kafm] | C,/C, ity e
" ' > s0 [ 75 [ 100 50 | 75 | 100 tkam] | aqu B [A]
6 Pdlos - 60 Hz
0,25| 0,1 71 1090| 1,29 3 0,16 20 2,0 53,0 |60,0/62,0/0,40| 0,50(0,59 | 1,15 |0,00056 40 47 10
0,33 ral 1100| 1,74 35 0,22 22 23 56,0 | 62,0/64,0 |0,40{0,50{0,59 | 1,15 |0,00079 28 47 11
05037 80 [1145| 223 5 031 23 25 |550|620/669045/055/0.65| 1,15 |0,00242| 10 47 | 14
0,75| 0, 80 1145| 3,11 51 0,47 26 27 65,0 | 70,6/72,5 0,43 0,55|0,64 | 1,15 |0,00328 9 47 16
1 |07 90S |[1150| 3,51 57 0,64 25 28 77,0 | 79,5/80,0 |0,48| 0,60(0,70 | 1,15 | 0,00560 15 49 21
1,5| 1,1| 90S |1120| 5,07 53 0,96 20 23 75,0 | 77,0|77,0|0,54| 0,65|0,74 | 1,15 |0,00560 10 49 20
2 | 15| 1ooL |1150| 6,73 65 1,27 24 28 80,0 |82,3|83,5|048)|0,60{0,70 | 1,15 |0,01289 19 48 30
3 | 22| 100L |1145| 10,1 6,5 1,87 24 28 79,0 |82,0(83,0(048| 0,60|0,69 | 1,15 |0,01457 11 48 32
4 3 | 112M {1150| 125 65 254 27 28 85,0 |86,0/86,5|0,55|0,67|0,73 | 1,15 |0,02617 12 52 44
5 | 37| 132S [1160| 148 6 3,11 22 24 86,0 |87,0/87,5|0,55| 0,68/0,75 1,15 |0,05039 23 55 62
6 | 45| 1325 |1160| 182 6 3,78 22 24 |860 |87,087,5|055(067(0,74 | 1,15 |005427| 21 55 | 65
75| 55| 132m [1165| 223 7 4,60 22 25 |863 |87,8/885(053|065073| 1,15 |0,06500| 13 s5 | 75
10 | 7,5|132M/L |1160| 28,9 6 6,30 22 24 87,0 | 88,0885 |0,58| 0,70(0,77 | 1,15 |0,08141 17 55 90
12,5| 9,2| 160M |1160| 32,9 6 7,72 21 25 88,0 | 89,0{89,5 |0,66| 0,76|0,82 | 1,15 |0,13645 11 59 122
15| 11| 160M |1170] 405 65 9,16 25 28 89,5 |90,0{90,2 |0,60|0,72{0,79 | 1,15 |0,16518 11 59 130
20 | 15| 160L (1170| 55,2 7 125 25 28 89,5 |90,0/90,2 |0,60|0,72|0,79 | 1,15 |0,18673 7 59 139
25 18.5‘ 180L [1170| 60,2 85 154 26 3,2 91,0 |91,5/91,7 |0,75| 0,84/0,88 | 1,15 |0,30337 7 59 180
30 | 22| 200L [1175] 76,1 6 18,2 2,1 22 91,5 |92,0(925 |0,70| 0,78(0,82 | 1,15 |0,41258 27 62 232
40 | 30| 200L [1175] 103 6 249 22 22 92,0 |92,6/93,0|0,68|0,77(0,82| 1,15 |0,44846 19 62 244
50 | 37 [2255M[1180| 126 7 305 27 28 |o1.7[925(930/070|079]0,83| 1,15 |0,98842| 26 6 |37
60 | 45 |250S/M[1180| 154 7 37,1 28 29 92,0 |193,0/93,6 (0,66| 0,76(0,82 | 1,15 |1,22377 23 65 425
75 | 55 |2508/M |1180| 188 7 454 28 29 92,0 |93,0{93,6 |0,67| 0,77{0,82 | 1,15 |1,36497 18 65 453
100| 75 |280S/M |1185| 249 6 61,6 21 24 93,0 193,6/94,1 (0,72/0,80|0,84 | 1,15 |3,10263 37 70 680
125| 90 |280SM {1185| 299 6 740 22 24 93,2 |93,7{94,1 (0,72| 0,81{0,84 | 1,15 |3,67719 33 70 760
150 | 110|3155/M {1185 | 362 65 90,4 22 25 94,0 (84,5/95,0/0,73| 0,81/084 | 1,15 |4,36666 31 73 820
175 | 132|3155/M | 1185 439 65 108,0 23 25 94,2 |194,7/95,0(0,70| 0,79(0,83 | 1,15 |5,28596 30 73 987
200 | 150{3155/M |[1185| 499 7 123,0 23 25 94,0 |94,6/95,0|0,67|0,77|0,83 | 1,15 |5,28596 25 73 990
250 185(355M/L 1190 646 | 62 | 151,0 | 19 22 |35 (848[052|065/075/079| 1,15 |9,53128| 74 77 | 1480
300 | 220{355M/L (1190 | 756 6 1800 | 18 20 |40 |950[954(070|078/0,80| 1,15 [10,96100 64 77 | 1590
350 | 260|355M/L. 11190 | 893 6,5 213,0 2,0 21 94,0 (95,2/955/|0,67|0,76/0,80 | 1,15 |1 73 77 1795
400 | 300{355M/L |1190| 1040 6,5 246,0 2,0 21 94,3 |95,3/95,7 |0,65]|0,75(0,79 | 1,15 [14; 63 77 1860
450 | 330|355M/L [1190| 1130 62 270,0 1,8 19 845 |955|96,0(0,65|0,74/0,80 | 1,15 |1 53 77 1915
8 Polos - 60 Hz
0,16|0,12| 71 805 1,17 25 0,15 2,0 22 42,0 48,0/ 53,0/0,35|0,43 | 0,51 | 1,15 |0,00079 66 45 11
0,25(0,18| 80 865 1,77 3,2 0,20 3,0 3.1 39,5|46,5/53,5/0,38 10,44 | 050| 1,15 |0,00242 20 46 14
0,33 |0,25 80 860 2,29 35 0,28 29 3,0 42,5 (50,0| 55,0/0,40 | 0,47 | 0,52| 1,15 |0,00294 16 46 16
0,50(0,37| 90S | 840 2,45 38 043 19 20 57,0|61,5|65,0/0,40 (0,50 |0,61| 1,15 |0,00504 27 47 19
0,75(0,55| 90L | 820 3,36 3,6 0,65 19 2,0 59,0 |64,0| 66,0/0,44 |0,55(0,65] 1,15 |0,00560 21 47 22
1,0 |0,75| 90L | 840 446 4,0 0,87 1.8 20 66,0 |68,5| 70,0/0,40 | 0,54 | 0,63| 1,15 |0,00672 18 47 23
1,5 | 1,1 | 100L | 860 6,17 45 1,25 18 22 72,0/76,5| 78,0|10,42|0,52|0,60| 1,15 |0,01289 19 54 30
20 (15| 112M | 860 7,82 52 1,70 26 28 78,0 81,0/ 825/0,40 (0,52 |0,61| 1,15 |0,01869 19 50 37
30 (22| 1328 | 870 9,11 7,0 246 23 25 82,5/84,0| 845|055 (0,67 {0,75| 1,15 |0,07527 27 52 65
40|30/ 132M |80 | 123 | 65 3,40 22 26 | 80,0|82,0|850[057|070|075| 1,15 |0,08531 17 52 | 75
5,0 | 3,7 | 132M/L | 865 153 7,0 417 25 29 81,5/83,0( 85,5/0,57 [ 0,69 | 0,74 1,15 |0,09535 13 52 80
6,0 |45 | 160M | 875 19,9 52 5,01 21 25 83,085,5| 86,0/0,50 (0,61 |0,69| 1,15 |0,12209 29 54 110
75 | 55| 160M | 875 244 52 6,12 22 26 84,0 /86,5( 87,0{0,50 (0,60 |0,68( 1,15 |0,14364 28 54 120
10 | 75| 160L | 875 31,8 51 8,35 2,2 26 86,0 87,5/ 88,5049 (0,61 |0,70| 1,15 |0,17955 23 54 135
125/9,2 | 180M | 875 346 7,2 10,2 23 29 88,0 |89,0| 89,5/0,62 (0,74 | 0,78 1,15 |0,24821 12 54 156
15 [11,0| 180L | 875 414 8,0 12,2 25 3,0 88,0 89,0/ 895057 (0,70 |0,78| 1,15 |0,27579 6 54 170
20 (15,0( 180L | 875 55,0 7.5 16,7 23 29 88,0(89,0|89,5/0,61|0,73{0,80| 1,15 |0,30337 7 54 177
25 (18,5| 200L | 875 719 46 20,6 18 18 89,0(89,5|90,0/0,58 |0,70 | 0,75| 1,15 |0,41258 28 56 225
30 |22,0|225S/M| 885 76,4 78 242 2,0 27 89,5(90,5/91,0/0,63|0,75/0,83| 1,15 |0,84722 16 60 341
40 |30,0|225S/M| 880 107 78 33,2 21 28 89,5|90,5]91,0/0,63|0,75 0,81 | 1,15 |0,98842 11 60 365
50 |37,0|250S/M| 880 131 84 41,0 24 3,2 90,3 (91,0{91,7|0,63(0,75|0,81 | 1,15 {1,22377 13 60 436
60 |45,0|250S/M| 880 159 78 498 2,1 28 90,3 91,0/ 91,7/0,64 | 0,76 | 0,81 | 1,15 |1,36497 10 60 460
75 |55,0|280S/M| 890 199 72 60,2 21 23 91,0(92,5/93,0/0,65[0,74 |0,78| 1,15 |2,64298 25 660
100 |75,0| 280S/M | 890 2n 72 82,1 21 23 91,0(92,5|93,0/0,63{0,73|0,78| 1,15 |3,10263 18 63 689
125 [90,0|315S/M| 890 319 78 98,5 22 23 92,0(93,0/93,6/0,65(0,75|0,79| 1,15 |4,36666 18 66 877
150 [110 |3155/M[ 890 | 385 | 85 120 26 27 |920|930|936[063]072]0,78| 1,15 |528506| 16 66 | 970
175 | 132 | 355M/L | 890 458 63 144 1,1 21 92,0(93,9/94,5/0,6310,74 |0,80| 1,15 [11,932 47 75 1444
200 | 150 | 355M/L | 890 537 7,0 164 15 21 93,0 |94,2/95,2|0,61|0,72{0,77| 1,15 [14, 42 75 1600
250 | 185 [355M/L| 890 | 656 | 7,0 202 14 21 |930[94,0/ 949061073078 1,15 |t % 75 | 1690
300 | 220 | 355M/L. | 890 767 7,0 241 1,5 21 93,4 |94,8|953(0,63/0,74 (0,79| 1,15 |18, 36 75 1767
350 | 260 | 355M/L 895 7.2 285 15 21 93,0 (94,9 95,3/0,63 0,73 |0,80| 1,15 41 30 75 1945

1) Para obter a corrente em 380V, multiplicar por 0,577. Em 440V, multiplicar por 0,5.
2) Os valoras anrasantados sio médios esperados. suleitos 2 alteracao sem aviso prévio.
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