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MONITORING OF MULTIPHASE FLOWS FOR
SUPERCONDUCTING ACCELERATORS
AND OTHER APPLICATIONS
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This paper is a review on implementation of measuring systems for two-phase helium, hydrogen,
liquefied natural gas (LNG), and oil-formation/salty water flows. Two types of such systems are
presented. The first type is based on two-phase flow meters combining void fraction radio-frequency
(RF) sensors and narrowing devices. They can be applied for superconducting accelerators cooled with
two-phase helium, refueling hydrogen system for space ships, and some applications in oil production
industry. The second one is based on combination of a gamma densitometer and a narrowing device.
These systems can be used to monitor large two-phase LNG and oil-formation water flows. An
electronics system based on a modular industrial computer is described as well. The metrological
characteristics for different flow meters are presented and the obtained results are discussed. It is also
shown that the experience gained allows separationless flow meter for three-phase oil-gas—formation
water flows to be produced.

Il HH 4 cT Tbs ABIAeTCS 0030pOM IO pe JIU3 LM W3MEPHUTEIbHBIX CHCTEM I ABYX( 3HBIX MOTOKOB
renusi, BOZOPo , cxXuxeHHoro npupoaHoro I 3 (CII), T KXe MOTOKOB He(pTh—IUT CTOB $/CONEH 5
Box . [Ipencr BreHsl gB TUH T KHX cucTeM. [IepBEIil THII OCHOB H H HCIOJIB30B HUU ABYX( 3HBIX P C-
XOJOMEPOB, COCTOSIIIUX U3 BHICOKOY CTOTHBIX (BY) I TUMKOB I pOCOAEPXK HUS U CyX IOLIUX YCTPOMCTB.
OHU MOTYT NMPUMEHSTHCS I CBEPXIIPOBOLILINX YCKOPUTENEH, OXJ X eMBIX JBYX( 3HBIMH IOTOK MU
rejius, CUCTEM 3 Hp BKM BOZOPONOM KOCMHMYECKHMX KOp Oyiel, T KXe B He(TSHOH NpPOMBILIUICHHO-
ctd. BTOpoii THIT W3MEpHUTENbHBIX CHCTEM OCHOB H H KOMOWH LIUM I MM -IUIOTHOMEP U CyX IOLIEro
YCTPOKCTB . DTH CHCTEMbI MOIYT MCIIOJNB30B ThCS JUISL M THOCTHKM OONBLIMX JIByX( 3HBIX IHOTOKOB
CIII, T KXe MOTOKOB He(Th—IUT CTOB s BO . [IpemcT BieH oOII S ®JIEKTPOHH g cuCTeM H 6 3¢
MOJY/IbHOTO HPOMBIIITIEHHOTO KOMIbIoTep . IIpHBeeHbl METPOIOrHYecKie X p KTEePHUCTUKHU IS P 3/IUY-
HBIX P CXOIOMEpOB, M 00CYXnH I0Tcs pe3yasT Thl. T KXe MOK 3 HO, YTO MOJyYeHHBIH OIBIT MO3BOJISIET
co31 Tb Oeccelnl p LMOHHBIA P CXOZOMep JUId TpeX® 3HBIX IOTOKOB THI HE(PTh—T 3—IUT CTOB 5 BOJ .

PACS: 07.20.Mc

Received on October 21, 2016.

ICorresponding author. E-mail: fyp@sunse jinr.ru



