











REFERENCE Nozzie ToTaL FLow AREA

@

Nozzle Flow Area (square inches)

Nozzle 1 2 3 4 5 6 7 8 9 10
Size Nozzle Nozzles Nozzles | Nozzles Nozzles | Nozzles Nozzles | Nozzles Nozzles | Nozzles
7132 0.0375 0.0751 0.1127 0.1503 0.1879 0.2254 0.2630 0.3006 0.3382 0.3758
8/32 0.0490 0.0981 0.1472 0.1963 0.2454 0.2945 0.3436 0.3926 0.4417 0.4908
9/32 0.0621 0.1242 0.1863 0.2485 0.3106 0.3727 0.4348 0.4970 0.5591 0.6212

10/32 0.0766 0.1533 0.2300 0.3067 0.3834 0.4601 0.5368 0.6135 0.6902 0.7669

11/32 0.0928 0.1856 0.2784 0.3712 0.4640 0.5568 0.6496 0.7424 0.8352 0.9280

12/32 0.1104 0.2208 0.3313 0.4417 0.5522 0.6626 0.7731 0.8835 0.9940 1.1044

13/32 0.1296 0.2592 0.3888 0.5184 0.6481 0.7777 0.9073 1.0369 1.1665 1.2962

14/32 0.1503 0.3006 0.4509 0.6013 0.7516 0.9019 1.0523 1.2026 1.3529 1.5032

15/32 0.1725 0.3451 0.5177 0.6902 0.8628 1.0354 1.2080 1.3805 1.5531 1.7257

16/32 0.1963 0.3926 0.5890 0.7853 0.9817 1.1780 1.3744 1.5707 1.7671 1.9634

18/32 0.2485 0.4970 0.7455 0.9940 1.2425 1.4910 1.7395 1.9880 2.2365 2.4850

20/32 0.3067 0.6135 0.9203 1.2271 1.5339 1.8407 2.1475 2.4543 2.7611 3.0679

22/32 0.3712 0.7424 1.1136 1.4848 1.8561 2.2273 2.5985 2.9697 3.3410 3.7122

24/32 0.4417 0.8835 1.3253 1.7671 2.2089 2.6507 3.0925 3.5342 3.9760 44178

26/32 0.5184 1.0369 1.5554 2.0739 2.5924 3.1109 3.6293 4.1478 4.6663 5.1848

28/32 0.6013 1.2026 1.8039 2.4052 3.0065 3.6079 4.2092 4.8105 5.4118 6.0131
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&) API CasiNGg DIMENSIONS AND BiT DIAMETERS

Dimensions Bit Size
Size Weight Per Wall Nominal Casing API Drift Recommended
oD Foot Nominal Thickness Inside Diameter Coupling OD Diameter Bit Size Diameter
in. lbs. in. in. in. in. in. mm
9.50 .205 4.090 5.000 3.965 3 7/8 98.4
nr 10.50 224 4.052 5.000 3.927 3 7/8 984
11.60 250 4.000 5.000 3.875 3 7/8 984
13.50 290 3.920 5.000 3.795 3 3/4 95.2
11.50 220 4.560 5.563 4.435 4 1/4 107.9
13.00 253 4.494 5.563 4369 41/4 107.9
g 15.00 296 4.408 5.563 4283 4 1/4 107.9
18.00 362 4276 5.563 4151 41/8 104.8
14.00 244 5.012 6.050 4.887 4 7/8 123.8
15.50 275 4.950 6.050 4.825 4 3/4 120.7
51/2 17.00 304 4.892 6.050 4.767 4 3/4 120.7
20.00 361 4778 6.050 4.653 4 5/8 117.5
23.00 415 4.670 6.050 4.545 41/2 114.3
20.00 288 6.049 7.390 5.924 5 7/8 149.2
24.00 352 5.921 7.390 5.796 5 3/4 146.1
65/8 28.00 417 5.791 7.390 5.666 5 5/8 142.8
32.00 475 5.675 7.390 5.550 5 1/4 133.4
17.00 231 6.538 7.656 6413 6 1/4 158.7
20.00 272 6.456 7.656 6.331 6 1/4 158.7
23.00 317 6.366 7.656 6.241 6 1/4 158.7
7 26.00 362 6.276 7.656 6.151 6 1/8 155.5
29.00 408 6.184 7.656 6.059 6 152.4
32.00 453 6.094 7.656 5.969 5 7/8 149.2
35.00 498 6.004 7.656 5.879 5 7/8 149.2
38.00 540 5.92 7.656 5.795 5 3/4 146.1
24.00 300 7.025 8.500 6.900 6 3/4 171.4
26.20 328 6.969 8.500 6.844 6 3/4 171.4
75/8 29.70 375 6.875 8.500 6.750 6 3/4 171.4
33.70 430 6.765 8.500 6.640 6 1/2 165.1
39.00 .500 6.625 8.500 6.500 6 1/2 165.1
24.00 264 8.097 9.625 7.972 7 7/8 200.0
28.00 304 8.017 9.625 7.892 7 7/8 200.0
32.00 352 7.921 9.625 7.796 7 5/8 193.7
85/8 36.00 400 7.825 9.625 7.700 7 5/8 193.7
40.00 450 7.725 9.625 7.600 6 3/4 171.4
44.00 500 7.625 9.625 7.500 6 3/4 171.4
49.00 557 7.511 9.625 7.386 6 3/4 171.4
32.30 312 9.001 10.635 8.845 8 3/4 2222
36.00 352 8.921 10.635 8.765 8 3/4 2222
40.00 .395 8.835 10.635 8.679 8 1/2 215.9
95/8 43.50 435 8.755 10.635 8.599 8 1/2 215.9
47.00 472 8.681 10.635 8.525 8 1/2 215.9
53.50 545 8.535 10.635 8.379 8 3/8 212.7
32.75 279 10.192 11.750 10.036 9 7/8 250.8
40.50 350 10.050 11.750 9.894 9 7/8 250.8
45.50 400 9.950 11.750 9.794 9 5/8 2445
10 3/4 51.00 450 9.850 11.750 9.694 9 5/8 2445
55.50 495 9.760 11.750 9.604 9 1/2 2413
60.70 545 9.660 11.750 9.504 9 1/2 2413
65.70 .595 9.560 11.750 9.404 9 2286
42.00 333 11.084 12.750 10.928 10 5/8 269.9
47.00 375 11.000 12.750 10.844 10 5/8 269.9
113/4 54.00 435 10.880 12.750 10.724 10 5/8 269.9
60.00 489 10.772 12.750 10.616 9 7/8 250.8
48.00 330 12.715 14.375 12.559 12 1/4 311.1
54.50 .380 12.615 14.375 12.459 12 1/4 311.1
133/8 61.00 430 12.515 14.375 12.359 12 1/4 311.1
68.00 480 12.415 14.375 12.259 12 1/4 311.1
72.00 514 12.347 14.375 12.191 12 304.8
65.00 375 15.250 17.000 15.062 14 3/4 374.6
16 75.00 438 15.125 17.000 14.936 14 3/4 3746
84.00 495 15.010 17.000 14.822 14 3/4 374.6
18 5/8 87.50 435 17.756 20.000 17.567 17 1/2 4445
94.00 438 19.124 21.000 18.936 17 1/2 4445
106.50 .500 19.000 21.000 18.812 17 1/2 4445
2 133.00 635 18.730 21.000 18.542 17 172 4445




REFERENCE Dritt CotLAR WEIGHTS

) DriLL CoLLAR WEIGHTS - SusPENDED IN WATER

Collar Collar Bore
oD 1172 11/4 2 21/4 2112 2 3/4 27/8 3 31/4 31/2 33/4 4
3 3/4 28 830 | 26 770
4 32 960 | 30 900
41/4 37 1100 | 35 1040 33 980
41/2 42 1260 | 40 1200| 38 1130 | 35 1060 | 33 980
4 3/4 47 1420 | 45 1360| 431300 | 41 1220 | 38 1140
5 52 1570 | 51 1530 | 491470 | 46 1390 | 44 1310
51/4 59 1770 | 57 1710| 551650 | 52 1570 | 50 1490 | 47 1400
51/2 65 1950 | 63 1900 | 611830 | 59 1760 | 56 1680 | 53 1580
5 3/4 72 2150 | 70 2090 | 682030 | 65 1960 | 62 1870 | 59 1780| 58 1730 | 56 1680
6 78 2330 | 77 2300| 742230| 72 2160 | 69 2080 | 66 1980| 65 1930 | 63 1880| 591770
6 1/4 86 2570 | 84 2510 | 822450 | 79 2370 | 76 2290 | 73 2200 72 2150 | 70 2100| 66 1990
61/2 93 2790 | 91 2740 | 892670 | 87 2600 | 84 2510 | 81 2420| 79 2370 | 77 2320 74 2210| 70 2080| 65 1960
6 3/4 101 3020 | 99 3000 | 972900 | 94 2830 | 92 2740 | 88 2650 | 87 2600 | 85 2550| 81 2440 | 78 2330| 73 2200
7 109 3260 | 107 3200 | 105 3140 {102 3070 (100 2980 | 96 2890 | 95 2840 | 93 2790| 89 2680 | 86 2570| 81 2440| 77 2300

71/4 117 3500 | 115 3450 | 113 3380 | 110 330 [108 3220 |104 3130 | 103 3080 | 101 3030| 97 2920 | 94 2800| 89 2680| 85 2540
71/2 126 3770|124 3710|122 3650 | 119 3570 | 116 3490|113 3400 | 112 3350 | 110 3300| 106 3190 | 102 3070| 98 2940| 94 2800
73/4 134 4030 | 133 3980 | 130 3910 | 128 3840 | 125 3760 |122 3660 | 121 3610 | 119 3560| 115 3450 | 111 3340|107 3210| 103 3070

8 144 4310 [ 142 4250 | 140 4190 | 137 4110 134 4030 {131 3940 | 130 3890 | 128 3840| 124 3730 | 120 3610 | 116 3480| 112 3350
81/4 151 4540 | 149 4470 | 147 4400 | 144 4310|141 4220 | 139 4170 | 137 4180| 134 4010 | 130 3900|126 3770| 121 3630
81/2 159 4540 | 156 4690 | 154 4610 |150 4510 | 143 4460 | 147 4410| 143 4300 | 140 4190 | 135 4060| 131 3920
8 3/4 169 5620 | 166 4990 | 164 4910 |160 4810 | 159 4760 | 157 4710| 153 4600 | 150 4490 | 145 4360| 141 4220

9 177 5300 | 174 5820 |171 5120 | 169 5070 | 168 5020| 164 4910 | 160 4800 | 156 4670| 151 4530
91/4 187 5620 | 185 5530 |181 5440 | 180 5390 | 178 5340| 174 5230 | 171 5120|166 4990| 162 4850
91/2 195 5860 |192 5770 | 191 5720 | 187 5670| 185 5560 | 181 5440 | 177 5310| 173 5180
9 3/4 207 6200 |204 6100 | 202 6060 | 200 6000| 197 5900 | 193 5780 | 188 5650| 184 5510

10 218 6540|215 6450 | 213 6400 | 212 6350| 208 6240 | 204 6180 | 200 6000| 195 5860
10 1/4 227 6800 | 225 6750 | 223 6700| 220 6590 | 216 6480 | 212 6350| 207 6210
10 1/2 239 7160 | 237 7120 | 236 7060| 232 6960 | 228 6840 | 224 6710| 219 6580
10 3/4 251 7530 | 250 7490 | 248 7430| 244 7330 | 240 7210 | 236 7080| 232 6950

1 262 7860 | 261 7810| 257 770|253 7590 | 249 7460| 244 7330
11 1/4 275 8250 | 273 8200 270 8090 | 266 7980 | 268 7850| 257 7710

Pounds-Per-Foot (Bold)

Pounds-Per-30 Foot Collar
Weights per foot rounded off to nearest pound.
Weights per 30 foot collar rounded off to nearest 10 pounds
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APl CoONVERSION TABLES

REFERENCE

@ CoNVERSION FORMULAS

FROM TO MULTIPLY BY
VOLUME

Barrels Gallons 42

Cubic Centimeters | Cubic Feet 3.531x10°

Cubic Centimeters | Cubic Inches 0.06102

Cubic Centimeters | Cubic Meters 10®

Cubic Centimeters | Gallons 2.642 x 10*

Cubic Centimeters | Liters 0.001

Cubic Feet Cubic Centimeters | 28317

Cubic Feet Cubic Inches 1728

Cubic Feet Cubic Meters 0.02832

Cubic Feet Gallons 7.48

Cubic Feet Liters 28.32

Cubic Inches Cubic Centimeters | 16.39

Cubic Inches Cubic Feet 5.787 x 10

Cubic Inches Cubic Meters 1.639 x 10

Cubic Inches Gallons 4.329 x 103

Cubic Inches Liters 0.01639

Cubic Meters Cubic Centimeters | 10°

Cubic Meters Cubic Feet 35.31

Cubic Meters Gallons 264. 2

Gallons Barrels 0.0238

Gallons Cubic Centimeters | 3785

Gallons Cubic Feet 0.1337

Gallons Cubic Inches 231

Gallons Cubic Meters 3.785 x 10°

Gallons Liters 3.785
MASS

Pounds Tons (metric) 4.536 x 10+

Tons (metric) Pounds 2204

Tons (metric) Kilograms 1000

EaquatioNs Useb IN HyprauLic CALCULATIONS:

1. Annular Velocity

_ 24.5Q
V= "5r-0or
2. Surface Equipment Pressure Losses

Q .86  Type Equipment C
AP = Cp(55) 10
0.36
3 022
4 015

3. Drill Stem Bore Pressure Losses
AP =0.000061 p LQ'e

d4.86
4. Jet Nozzle Pressure Losses
_ Q
AP = 10858 (A,)?

5. Annular Pressure Losses
AP = (1.4327 X 107)pLV2

Dh-Dp
6. Jet Velocity
_032086Q
Vn = B —

7. Jet Impact Force
lf= 0.000516pQV,

8. Hydraulic Horsepower

_ _PQ
HH, = 1714
NOMENCLATURE:

Q = Circulation Rate (gpm)

Dh = Diameter of Hole (in)

Dp = Diameter of Pipe O.D. (in)
V = Annular Velocity (ft/min)

p = Mud Weight (Ib/gal)

C = Friction Factor

P = Pressure (psi)

L = Length (ft)

A, = Area of Nozzle (in?)

AP = Pressure Drop (psi)

V, = Jet Velocity (ft/sec)

I = Jet Impact Force (Ibf)

HHp = Hydraulic Horsepower (hp)
d = Inside Diameter (in)

VAREL

INTERNATIONAL




WORLD HEADQUARTERS

Dallas, Texas USA

Tel: 1.800.827.3526

Tel: +1.972.242.1160
Fax: +1.972.242.8770
INFO@VARELINTL.COM

WESTERN HEMISPHERE

Western United States
Fort Worth, Texas USA
Tel: 1.800.827.3526
Tel: +1.817.439.1183
Fax: +1.817.439.4294

Odessa, Texas USA
Tel: 1.800.371.1658
Tel: +1.432.367.1658
Fax: +1.432.550.5385

Gulf Coast & South Texas
Houston, Texas USA

Tel: 1.888.273.5334

Tel: +1.281.670.2401

Fax: +1.281.590.6047

Lafayette, Louisana USA
Tel: +1.337.237.4245
Fax: +1.337.237.4966

Mid-Continent & Rockies
Oklahoma City, Oklahoma USA
Tel: 1.888.731.4046

Tel: +1.405.672.3633

Fax: +1.405.672.4696

Southeastern United States
Flint, Texas USA

Tel: +1.903.894.5923

Fax: +1.903.894.5925

Canada

c/o Pendemak Industries
Edmonton, Alberta Canada
Tel: 1.888.988.4988

Tel: +1.780.435.5706

Fax: +1.780.438.3290

FOR OTHER REGIONS, CONTACT VAREL'S WORLD HEADQUARTERS OR EMAIL INFO@VARELINTL.COM.

WWW.VARELINTL.COM
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EASTERN HEMISPHERE

Africa

Hassi-Messaoud, Algeria
Tel: +213.2975.4738
Fax: +213.2975.4737

Cairo, Egypt
Tel: +20.12.325.3240

Asia/Pacific

Booragoon, WA Australia
Tel: +61.8.9315.9999
Fax: +61.8.9315.9800

Balikpapan, Indonesia
Tel: +62.54.287.7859
Fax: +62.54.287.7950

Kuala Lumpur, Malaysia
Tel: +60.32.693.2255
Fax: +60.32.693.7550

Ho Chi Minh City, Vietnam
Tel: +848.823.2535
Fax: +848.823.2537

Europe

Pau, France

Tel: +33.55.914.4825
Fax: +33.44.914.4844

Den Helder, The Netherlands
Tel: +31. 223.691.200
Fax: +31.223.691.201

Middle East
Muttrah, Oman
Tel: +968.789.070

Islamabad, Pakistan
Tel: +92.51.225.6170
Fax: +92.51.225.6190

Doha, Qatar
Tel: +974.44.38.986
Fax: +974.44. 38.986

Al Khobar, Saudi Arabia
Tel: +966.3887.9273
Fax: +966.3887.4479

Abu Dhabi, UAE
Tel: +97.12.644.8414
Fax: +97.12.644.8424

Dubai, UAE
Tel: +971.4335.3525
Fax: +971.4335.3532

United Kingdom
Aberdeen, Scotland, UK
Tel: +44.122.421.6310
Fax: +44.122.489.1450




