201045 % 34 % T E &b RFF R (8 ARAFR) Vol 34 Na 4
% 4 Joumal of China Un wersity of Pe troleum Aug 2010

: 1673-5005( 2010) 04-0067-03

XS Al Sk il B N s 77 B 52

WER, TEA, FRAE

(PEHEHARY AT RERMNEREEERT, LT 102249)

R
1

i

lul

: TE 242 6 t A doi 10. 3969/ ®sn 1673-5005. 2010 04 012

Influence of sonic flow on tamperature and pressure of bit

HEN Zhong-hou WANG H at+zhy LI Gen-sheng
(State K ey Laboratory of P etrolaim Resources and Prospecting in China University of Petroleum, Bejing 102249 China )

Abstract The sonic flow occurred easily at the bit nozzles during gas drillng meamwhilg the pressure d Bcontiu ity and
lov—tem perature at the nozzle result n ice-balling of bitw hich will further cause the pressure gauge failure on the standp pe
w ih the annular pressure ncreasing rap dly and the accdents w ill happen easily on the ground and downhole The effects of
pressure tem perature and velocity varntion of the bit nozzles on sonic flav were mvestizated tak ng supercritical CO, gas
drilling as an exan ple The results show thatwhen the supercritical CO, jets out from the bitnozzks the pressure dops rap-
idly and the volme expands suddenly At the sane tineg Jouk-Thomson effect occurs which results n the tenperature of
nozzle outkt dops suddenly and the decrease range of ten perature depends on the gas properties and the pressure ratb be-
tween upsirean and downstrean. In the gas drilling design with high jeitihg pressure and laige fw ratg fist estmate the
dovnholk pressure and hen cakulate the nozzle critical pressure of upstrean and provide the secure pressure zone for the bit
of upstream w hich can be regarded as reference standard for hydraulic paranetes design Controlling the pressure rehton
betw een the upstrean of bit and the bottom hok can avoid sonic fow n the nozzles
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