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Nozzle Flow Area (square inches)

Nozzle 
Size

7/32

8/32

9/32

10/32

11/32

12/32

13/32

14/32

15/32

16/32

18/32

20/32

22/32

24/32

26/32

28/32

1

 Nozzle

0.0375

0.0490

0.0621

0.0766

0.0928

0.1104

0.1296

0.1503

0.1725

0.1963

0.2485

0.3067

0.3712

0.4417

0.5184

0.6013

2

Nozzles

0.0751

0.0981

0.1242

0.1533

0.1856

0.2208

0.2592

0.3006

0.3451

0.3926

0.4970

0.6135

0.7424

0.8835

1.0369

1.2026

3

Nozzles

0.1127

0.1472

0.1863

0.2300

0.2784

0.3313

0.3888

0.4509

0.5177

0.5890

0.7455

0.9203

1.1136

1.3253

1.5554

1.8039

4

Nozzles

0.1503

0.1963

0.2485

0.3067

0.3712

0.4417

0.5184

0.6013

0.6902

0.7853

0.9940

1.2271

1.4848

1.7671

2.0739

2.4052

5

 Nozzles

0.1879

0.2454

0.3106

0.3834

0.4640

0.5522

0.6481

0.7516

0.8628

0.9817

1.2425

1.5339

1.8561

2.2089

2.5924

3.0065

6

Nozzles

0.2254

0.2945

0.3727

0.4601

0.5568

0.6626

0.7777

0.9019

1.0354

1.1780

1.4910

1.8407

2.2273

2.6507

3.1109

3.6079

7

Nozzles

0.2630

0.3436

0.4348

0.5368

0.6496

0.7731

0.9073

1.0523

1.2080

1.3744

1.7395

2.1475

2.5985

3.0925

3.6293

4.2092

8

Nozzles

0.3006

0.3926

0.4970

0.6135

0.7424

0.8835

1.0369

1.2026

1.3805

1.5707

1.9880

2.4543

2.9697

3.5342

4.1478

4.8105

9

Nozzles

0.3382

0.4417

0.5591

0.6902

0.8352

0.9940

1.1665

1.3529

1.5531

1.7671

2.2365

2.7611

3.3410

3.9760

4.6663

5.4118

10

Nozzles

0.3758

0.4908

0.6212

0.7669

0.9280

1.1044

1.2962

1.5032

1.7257

1.9634

2.4850

3.0679

3.7122

4.4178

5.1848

6.0131
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D r i l l  C o l l a r  W e i g h t s

1 1/4
 26 770
 30 900
 35 1040
 40 1200
 45 1360
 51 1530
 57 1710
 63 1900
 70 2090
 77 2300
 84 2510
 91 2740
 99 3000
 107 3200
 115 3450
 124 3710
 133 3980
 142 4250
 151 4540

2

 33 980
 38 1130
 43 1300
 49 1470
 55 1650
 61 1830 
 68 2030
 74 2230
 82 2450
 89 2670
 97 2900
 105 3140
 113 3380
 122 3650
 130 3910
 140 4190
 149 4470
 159 4540
 169 5620

2 1/4

 35 1060
 41 1220
 46 1390
 52 1570
 59 1760
 65 1960
 72 2160
 79 2370
 87 2600
 94 2830
 102 3070
 110 330
 119 3570
 128 3840
 137 4110
 147 4400
 156 4690
 166 4990
 177 5300
 187 5620

2 1/2

 33 980
 38 1140
 44 1310
 50 1490
 56 1680
 62 1870
 69 2080
 76 2290
 84 2510
 92 2740
 100 2980
 108 3220
 116 3490
 125 3760
 134 4030
 144 4310
 154 4610
 164 4910
 174 5820
 185 5530
 195 5860
 207 6200
 218 6540

2 3/4

 47 1400
 53 1580
 59 1780
 66 1980
 73 2200
 81 2420
 88 2650
 96 2890
 104 3130
 113 3400
 122 3660
 131 3940
 141 4220
 150 4510
 160 4810
 171 5120
 181 5440
 192 5770
 204 6100
 215 6450
 227 6800
 239 7160
 251 7530

2 7/8

 58 1730
 65 1930
 72 2150
 79 2370
 87 2600
 95 2840
 103 3080
 112 3350
 121 3610
 130 3890
 139 4170
 143 4460
 159 4760
 169 5070
 180 5390
 191 5720
 202 6060
 213 6400
 225 6750
 237 7120
 250 7490
 262 7860
 275 8250

3

 
 56 1680
 63 1880
 70 2100
 77 2320
 85 2550
 93 2790
 101 3030
 110 3300
 119 3560
 128 3840
 137 4180
 147 4410
 157 4710
 168 5020
 178 5340
 187 5670
 200 6000
 212 6350
 223 6700
 236 7060
 248 7430
 261 7810
 273 8200

3 1/4

 59 1770 
 66 1990
 74 2210
 81 2440
 89 2680
 97 2920
 106 3190
 115 3450
 124 3730
 134 4010
 143 4300
 153 4600
 164 4910
 174 5230
 185 5560
 197 5900
 208 6240
 220 6590
 232 6960
 244 7330
 257 770
 270 8090

3 1/2

 70 2080
 78 2330
 86 2570
 94 2800
 102 3070
 111 3340
 120 3610
 130 3900
 140 4190
 150 4490
 160 4800
 171 5120
 181 5440
 193 5780
 204 6180
 216 6480
 228 6840
 240 7210
 253 7590
 266 7980

3 3/4

 65 1960
 73 2200
 81 2440
 89 2680
 98 2940
 107 3210
 116 3480
 126 3770
 135 4060
 145 4360
 156 4670
 166 4990
 177 5310
 188 5650
 200 6000
 212 6350
 224 6710
 236 7080
 249 7460
 268 7850

4

 77 2300
 85 2540
 94 2800
 103 3070
 112 3350
 121 3630
 131 3920
 141 4220
 151 4530
 162 4850
 173 5180
 184 5510
 195 5860
 207 6210
 219 6580
 232 6950
 244 7330
 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      
      

3 3/4
4

4 1/4
4 1/2
4 3/4

5
5 1/4
5 1/2
5 3/4

6
6 1/4
6 1/2
6 3/4

7
7 1/4
7 1/2
7 3/4

8
8 1/4
8 1/2
8 3/4

9
9 1/4
9 1/2
9 3/4
10

10 1/4
10 1/2
10 3/4

11
11 1/4

1 1/2
 28 830
 32 960
 37 1100
 42 1260
 47 1420
 52 1570
 59 1770
 65 1950
 72 2150
 78 2330
 86 2570
 93 2790
 101 3020
 109 3260
 117 3500
 126 3770
 134 4030
 144 4310
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Equations Used in Hydraulic Calculations:

1. Annular Velocity

2. Surface Equipment Pressure Losses

3. Drill Stem Bore Pressure Losses

4. Jet Nozzle Pressure Losses

5. Annular Pressure Losses

6. Jet Velocity

7. Jet Impact Force

8. Hydraulic Horsepower

Nomenclature:

Q = Circulation Rate (gpm)
Dh = Diameter of Hole (in)
Dp = Diameter of Pipe O.D. (in)
V = Annular Velocity (ft/min)
r = Mud Weight (lb/gal)
C = Friction Factor
P = Pressure (psi)
L = Length (ft)
Ah = Area of Nozzle (in2) 
∆P = Pressure Drop (psi)
Vh = Jet Velocity (ft/sec)
If = Jet Impact Force (lbf)
HHp = Hydraulic Horsepower (hp)
d = Inside Diameter (in) 

Type Equipment   C
1       1.0
2       0.36
3       0.22
4       0.15

FROM

Barrels
Cubic Centimeters
Cubic Centimeters
Cubic Centimeters
Cubic Centimeters
Cubic Centimeters
Cubic Feet
Cubic Feet
Cubic Feet
Cubic Feet
Cubic Feet
Cubic Inches
Cubic Inches
Cubic Inches
Cubic Inches
Cubic Inches
Cubic Meters
Cubic Meters
Cubic Meters
Gallons
Gallons
Gallons
Gallons
Gallons
Gallons

Pounds
Tons (metric)
Tons (metric)

TO

VOLUME
Gallons
Cubic Feet
Cubic Inches
Cubic Meters
Gallons
Liters
Cubic Centimeters
Cubic Inches
Cubic Meters
Gallons
Liters
Cubic Centimeters
Cubic Feet
Cubic Meters
Gallons
Liters
Cubic Centimeters
Cubic Feet
Gallons
Barrels
Cubic Centimeters
Cubic Feet
Cubic Inches
Cubic Meters
Liters

MASS
Tons (metric)
Pounds
Kilograms

MULTIPLY BY

42
3.531 x 10-5

0.06102
10-6

2.642 x 10-4

0.001
28317
1728
0.02832
7.48
28.32
16.39
5.787 x 10-4

1.639 x 10-5

4.329 x 10-3

0.01639
106

35.31
264. 2
0.0238
3785
0.1337
231
3.785 x 10-5

3.785

4.536 x 10-4

2204
1000

AP  I  C o n v e r s i o n  T a b l e s
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