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Total Flow AreaTotal Flow Area

The amount of flow through the bit isThe amount of flow through the bit is
dependant on the total flow areadependant on the total flow area ((TFATFA))
The TFA is the sum of the individualThe TFA is the sum of the individual

crosscross--sectional areas of the bit nozzlessectional areas of the bit nozzles
The TFA isThe TFA isrr22))11++((rr22))22 ……+(+(rr22))nn wherewhere

r is the radius of each nozzle and n is ther is the radius of each nozzle and n is the
total number of nozzlestotal number of nozzles



NozzleNozzle && ChokeChoke
MeasurementMeasurement
Bit Nozzles are measured inBit Nozzles are measured in 1/321/32 of anof an

inchinch,, ii..ee.. aa 2020 nozzle isnozzle is 20/3220/32 inch ininch in
diameterdiameter
Chokes are measured inChokes are measured in 1/641/64 of an inchof an inch,,

ii..ee.. aa 3232 choke ischoke is 32/6432/64 inch in diameterinch in diameter
The same flow comparison calculationsThe same flow comparison calculations

apply to bothapply to both



DerivationDerivation

Flow is directly proportional to total flowFlow is directly proportional to total flow
areaarea
The flow area of Nozzle A compared toThe flow area of Nozzle A compared to

Nozzle B is expressed asNozzle B is expressed as::
(.(.55DDAA))22//(.(.55DDBB))22

Simplifying yieldsSimplifying yields DDAA
22// DDBB

22

Since the denominators for both nozzles areSince the denominators for both nozzles are
the samethe same,, they cancel outthey cancel out



ConclusionConclusion

The square of the nominal diameter of aThe square of the nominal diameter of a
single nozzle is proportional to thesingle nozzle is proportional to the
square of the nominal diameter of asquare of the nominal diameter of a
second nozzlesecond nozzle
Comparison of predicated flow change isComparison of predicated flow change is

good only for the case of all nozzles ofgood only for the case of all nozzles of
the same nominal diameterthe same nominal diameter,, otherwiseotherwise
TFA must be figured in the normalTFA must be figured in the normal
mannermanner



ExampleExample

A bit dressed with threeA bit dressed with three 2222 jets replacesjets replaces
a bit with threea bit with three 2020 jetsjets.. How much moreHow much more
flow can be expectedflow can be expected??
222222/20/2022==1.211.21
21%21% more flow can be expected from themore flow can be expected from the

2222 jets with the same standpipe pressurejets with the same standpipe pressure
Of courseOf course,, pump SPM must be raisedpump SPM must be raised

accordinglyaccordingly
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A bit dressed with sixA bit dressed with six 1212 jets is replacedjets is replaced
by a bit with sixby a bit with six 1010 jetsjets
101022/12/1222=.=.6969
The TFA of the second bit isThe TFA of the second bit is 69%69% that ofthat of

the first bitthe first bit
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The same comparison is true for positiveThe same comparison is true for positive
chokeschokes

A well is flowing through aA well is flowing through a 32/6432/64 chokechoke.. WhatWhat
choke should be used to cut the flow down bychoke should be used to cut the flow down by
about halfabout half??

xx22/32/3222=.=.5050
So xSo x==√√(.(.5050**323222))
§§ And xAnd x==22.622.6
§§ Use aUse a 22/6422/64 chokechoke


