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MONITORING OF MULTIPHASE FLOWS FOR
SUPERCONDUCTING ACCELERATORS

AND OTHER APPLICATIONS
Yu. P. Filippov1, I. D. Kakorin, A. M. Kovrizhnykh, V. M.Miklayev

Joint Institute for Nuclear Research, Dubna

This paper is a review on implementation of measuring systems for two-phase helium, hydrogen,
liqueˇed natural gas (LNG), and oilÄformation/salty water 	ows. Two types of such systems are
presented. The ˇrst type is based on two-phase 	ow 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 oilÄformation water 	ows. An
electronics system based on a modular industrial computer is described as well. The metrological
characteristics for different 	ow meters are presented and the obtained results are discussed. It is also
shown that the experience gained allows separationless 	ow meter for three-phase oilÄgasÄformation
water 	ows to be produced.

„ ´´ Ö ¸É ÉÓÖ Ö¢²Ö¥É¸Ö μ¡§μ·μ³ ¶μ ·¥ ²¨§ Í¨¨ ¨§³¥·¨É¥²Ó´ÒÌ ¸¨¸É¥³ ¤²Ö ¤¢ÊÌË §´ÒÌ ¶μÉμ±μ¢
£¥²¨Ö, ¢μ¤μ·μ¤ , ¸¦¨¦¥´´μ£μ ¶·¨·μ¤´μ£μ £ §  (‘�ƒ),   É ±¦¥ ¶μÉμ±μ¢ ´¥ËÉÓ Ä ¶² ¸Éμ¢ Ö/¸μ²¥´ Ö
¢μ¤ . �·¥¤¸É ¢²¥´Ò ¤¢  É¨¶  É ±¨Ì ¸¨¸É¥³. �¥·¢Ò° É¨¶ μ¸´μ¢ ´ ´  ¨¸¶μ²Ó§μ¢ ´¨¨ ¤¢ÊÌË §´ÒÌ · ¸-
Ìμ¤μ³¥·μ¢, ¸μ¸ÉμÖÐ¨Ì ¨§ ¢Ò¸μ±μÎ ¸ÉμÉ´ÒÌ (‚—) ¤ ÉÎ¨±μ¢ ¶ ·μ¸μ¤¥·¦ ´¨Ö ¨ ¸Ê¦ ÕÐ¨Ì Ê¸É·μ°¸É¢.
�´¨ ³μ£ÊÉ ¶·¨³¥´ÖÉÓ¸Ö ¤²Ö ¸¢¥·Ì¶·μ¢μ¤ÖÐ¨Ì Ê¸±μ·¨É¥²¥°, μÌ² ¦¤ ¥³ÒÌ ¤¢ÊÌË §´Ò³¨ ¶μÉμ± ³¨
£¥²¨Ö, ¸¨¸É¥³ § ¶· ¢±¨ ¢μ¤μ·μ¤μ³ ±μ¸³¨Î¥¸±¨Ì ±μ· ¡²¥°,   É ±¦¥ ¢ ´¥ËÉÖ´μ° ¶·μ³ÒÏ²¥´´μ-
¸É¨. ‚Éμ·μ° É¨¶ ¨§³¥·¨É¥²Ó´ÒÌ ¸¨¸É¥³ μ¸´μ¢ ´ ´  ±μ³¡¨´ Í¨¨ £ ³³ -¶²μÉ´μ³¥·  ¨ ¸Ê¦ ÕÐ¥£μ
Ê¸É·μ°¸É¢ . �É¨ ¸¨¸É¥³Ò ³μ£ÊÉ ¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ¤²Ö ¤¨ £´μ¸É¨±¨ ¡μ²ÓÏ¨Ì ¤¢ÊÌË §´ÒÌ ¶μÉμ±μ¢
‘�ƒ,   É ±¦¥ ¶μÉμ±μ¢ ´¥ËÉÓ Ä ¶² ¸Éμ¢ Ö ¢μ¤ . �·¥¤¸É ¢²¥´  μ¡Ð Ö Ô²¥±É·μ´´ Ö ¸¨¸É¥³  ´  ¡ §¥
³μ¤Ê²Ó´μ£μ ¶·μ³ÒÏ²¥´´μ£μ ±μ³¶ÓÕÉ¥· . �·¨¢¥¤¥´Ò ³¥É·μ²μ£¨Î¥¸±¨¥ Ì · ±É¥·¨¸É¨±¨ ¤²Ö · §²¨Î-
´ÒÌ · ¸Ìμ¤μ³¥·μ¢, ¨ μ¡¸Ê¦¤ ÕÉ¸Ö ·¥§Ê²ÓÉ ÉÒ. ’ ±¦¥ ¶μ± § ´μ, ÎÉμ ¶μ²ÊÎ¥´´Ò° μ¶ÒÉ ¶μ§¢μ²Ö¥É
¸μ§¤ ÉÓ ¡¥¸¸¥¶ · Í¨μ´´Ò° · ¸Ìμ¤μ³¥· ¤²Ö É·¥ÌË §´ÒÌ ¶μÉμ±μ¢ É¨¶  ´¥ËÉÓÄ£ § Ä ¶² ¸Éμ¢ Ö ¢μ¤ .
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