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permeability can be tested by use of high-pressure sationary
flow method under the formation conditions Smulated. In test-
ing process, the confined pressures demanded for the testing
might be up to 30.0 60.0 MPaand porepressures5.0 15.0
M Pa ,and the permeahilites of less than 10 x 10” I m* might be
measured under such a high pressure. Meanwhile ,the inganta
neous pul e technique ,a wel-developed vitd method of measur-
ing the permeabilitiesof low-permeability rocks,wasfully exam-
ined. Through contrast and andyss,it isfound that the perme-
ability value measured by the ingantaneouspulse method is very
close to that measured by the improved conventiona permeabili-
ty tesing method. Because the ingtantaneous pulse method is
based on unsteady-state theory and the high-pressure conven-
tiona testing on steady flow technique ,the two methods may be
mutudly repairable to make up deficiencies. Through a great
number of experiments,it isproved that the reative error of the
permeability vaues measured by the two method is very smal ,
the difference between the both beng less than 10 %. It fully
proves that the improved conventiona permeability test deviceis
of reanableness.

SUBJECT HEADINGS: Sationary flow , Testing , Instanta
neousness, Pulse , Permeability , Error

Yang Mingsong ( Master) , born in 1965, graduated in
petroleum engineering at the Suthwest petroleum Ingtitute in
1985 ,received his master’ s degree in 1992 and won two minis
terial and provincid prizes. Now heis mainly engaged in the re-
search on oil and gas production.  Add: Nanchong, Schuan
(637001) ,China Td :(0817) 2643342

EXPERIM ENTAL STUDY OF THEDRAG RED UC
TION BY INTERNAL COATING IN LONGDIS
TANCE NATURAL GAS PIPEL INE

Lin Zhu,Zhang Liping and Qin Yanlong (Re
search Ingituteof Enginneering and Technology ,CN-
PC) and Zha Jianjun (Beijing Universty).
NATUR. GAS IND.v.22,n0.1,pp. 75 79,1/ 25/
2002. (1SSN1000 - 0976 ;In Chinese)

ABSTRACT :In order to examine the efect of the drag-re-
ducing internd coating on raigng natura pipeine throughput ,a
laboratoria dmulation test study was carried out for measuring
the aerodynamica properties of drag-reducing internd coating
pipe ,ordinary epoxyn interna coating pipe and common coating-
free industrid pipe regectivdy. On the bagsof this,ther fric-
tion redstance codficients and the efects of the drag-reducing
coating applied in long-distance natura gas pipline were deter-
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mined. The testing resultsproves that it iscorrect to adopt Cole-
brook formula as the Reynolds number isin the range of 0.7 x
10° 2. 28 x 10°. Through research,it is shown that the
smoothing drag-reduction law at smaler Reynolds number isthe
same with that at larger Reynolds number ;and the drag reduc-
ing efect at larger Reynolds number is more obvious than that
at smdler Reynolds number. Acoordingly it is conddered that
the Colebrook formula may be a9 used for the largest Reynolds
number. By taking an actud gas pipdine (® =1 016 x 16. 2
mm, Re =4.32 x 10’) as an exanple ,in comparing the specia
drag reducing interna coating pipdine with the common coat-
infree indugrid pipeine,the friction ressance coeficient of
theformer is 26. 07 % less than that of the latter ;and in conmr
paring the one with the ordinary epoxyn interna ooating
pipdine ,the friction red stance coefficient of theformeris3.9 %
less than that of the latter. The drag-reducing effect of the e
cd dragreducing internal coating pipe used for the long-dis
tance large gperture gaspipedineis very good and its energy- sav-
ing potentia iscondderable ,thereforeit isworth while to widdy
popularize this technique.

SUBJECT HEADINGS:Natura gaspipéine Long-distance
pipeine,Interna coating ,Coeficient of friction ,Friction loss
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vention coating materiasof oil and gasfield. Add:No. 40 Jin
Tang High Way , Tanggu Digtrict , Tianjin (300451) ,China
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WATER JACKET HEATER OF OIL AND GAS
FIELD

Gary H. Pamer. P. Wendland and Zhang Huayan
(Maoney Industries Inc. ,Canada) . NATUR. GAS
IND.v.22 ,n0.1 ,pp.80 84,1/ 25/2002. (1SSN1000
- 0976 ; In Chines)

ABSTRACT : The water jacket heater isan oil & gasfired
equipment widely gpplied to oil and gasfidd. Along with the oil
and gas price risng steadily year &ter year and an increasngly
grict demand for environmenta protection ,how to improve the
exiging fired equipment to reduce fud consumption < asto pro-
tect the environment againgt pollution is followed with interest
by the petroleum engineers day by day. Through introducing the
bagc factors and criteria which should be taken into account in
desgning the water jacket heater in oil and gasfied ,the meth-
odsof raisng the therma dficiency of the water jacket heater
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are presented in the paper ,including the utilization of sme re-
turn tubes,the automatic control of excess air and the enlarge-
ment of surface areaof the fire-tube convection section ,etc. e
caly ,through setting up thefinned tube at thefire tube convec-
tion section ,it is posible to make the water jacket heater get
85 % thermd eficiency as lomg as the heat trander areais e
nough and the desgn is correct.

SUBJECT HEADINGS:Oil and gas fidd, Heating equip-
ment ,Desgn ,Empirica analyss,Reformation
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EFFECT OF SURFACTANT ON HYDRATE FOR
MATION AND ITS APPL IED PROSPECTS

Xu Yongjun,Ye Guoxing, Yang Xiaoxi and Ding
Jing (Suth China Universty of Technology) .
NATUR. GAS IND.v.22,n0.1,pp.85 87,1/25/
2002. (1SSN1000 - 0976 ;In Chinese)

ABSTRACT : The naturd gas hydrate ,occurring to seaflow
and polar tundra,is of the properties as high energy densty,
wide digtribution, grand dze, shdlow burid and good physo-
chemicd reservoir formation conditions,etc. ,and is regarded as
the substitute reurces of fosdl fuds having great potentidities
in the 21s century ,which has brought about al the nations at-
tention in the world. On the bads of summarizing the research
achievements of every country in recent years,the efect of sur-
factant on gas hydrate formation is expounded in the paper. On
the one hand the hydrate formation in cil & gaspipeine may be
inhibited with the surfactant ,and on the other hand the hydrate
growth rate may be raised by use of it. Therefore it possesses a
vast range of applied progectsin many domains,as environmen-
ta protection ,0il and gas industry ,chemical industry and biolo-
gy .etc. Findly ,in light of the existing circumstancesin China,
the research trend of hydrate in the future is d< proposed in
the paper.

SUBJECT HEADINGS: Surfactant ,Naturd gas, Hydrate,
Application
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NATURAL GAS VEHICL E ENGINE TECHNIQUE
AND ITS APPLICATION

Song Jun ,Huang Zhen ,Zhang Wugao and Zhou
Xiaoping (Shanghai Jisotong Universty) . NATUR.
GAS IND. v. 22, no. 1,pp. 88 92,1/ 25/ 2002.
(1SSN1000 - 0976; In Chiness)

ABSTRACT : The utilization of naturd gas vehides has
been taken as an important measure of controlling atmogpheric
pollution in many hig citiesin China. The® Wes-to- East Natu-
rd Gas Transson” project ,which is beng carried out at present
in China,will greatly promote the utilization of natura gas vehi-
cdesin each big/ medium city stting dong the gas pipdine. The
oore factor of controlling natura gas vehicle propertiesis the gas
engine technology which may be rdevantly adopted for different
exhaugt standards. In the paper ,the mechanica properties tech-
niques and their developing circumstances of different fue sup-
ply sysemsaof the domestic and foreign gas engines are emphati-
cdly anayzed ;then the control sysems and work performances
of the gark-firing gas engines,induding gawline natura gas
dua-fue engine and snglefud natura gasengine ,and the com-
pressed natura gas engines ,including conventiond dua-fue nat-
ura gas engine and micro-ignition natura gas engine ,are stated
in detail ;and then some nove natura gas vehice techniques as
high pressure inner-cylinder direct jetting technique and engine
exhaust catalytic purifying techniques, etc. ,are briefly intro-
duced.

SUBJECT HEADINGS: Automobile, Natural gas engine,
Motor fud , Technique ,Application
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TIME SERIES MODE. OF PREDICTING SHORT
PERIOD CITY GASLOAD

Jiao Wenling (Ha erbin Universty of Technolo-
gy) , Cui Jianhuwo (Research Ingtitute of Gas Engi-
neering Desgn , Ha' erbin) ,Lian Leming (Ha' erbin
University of Technology) and Yan Mingging (North
China Municipa Engineering Dedgn and Research
Ingtitute) . NATUR. GAS IND. V.22 ,n0.1 ,pp. 92
94,1/ 25/ 2002. (I1SSN1000 - 0976 ; In Chines)

ABSTRACT :China naturd gas industry will bring the in-
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