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Ultrasonic Velocity Profiler

By Masami HATTORI
Nippon Schlumberger Co., Ltd.
( Received November 25, 1986 )

An ultrasonic velocity profiler (UVP) has been developed in order to obtain profiles of flow vector
in deep lakes.

The method of measurement contains advanced application of the rising float technique which
is a conventional method to measure vertical integral velocities. A rising float which has an
ultrasonic transmitter is located by measuring transit times to receivers on bottom. A velocity
profile is calculated from a time series of the float positions. The UVP uses a 75 kHz ultrasonic
source and is operable to a depth of 200m.

- Field tests of the UVP in Ishikari River and Lake Abashiri showed satisfactory results, although
the depths were relatively shallow : 6-10m.

Measurements with the UVP could be made more accurately by making a smaller and lighter
float than that used in this study.
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Plate 3. The inside of the float
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Plate4. The inside of a pressure case for receiver electronics
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APPENDICES

APPENDIX A khEERUEHERNEH
Sing around iz & 2EBRIEIC L B &, KFENEHEE Vsoun (m/sec) i3
Vsouno=1449.2+AV+AVe+AV+AVere
BENWMIEN AVr(m/sec) i3 T(C) ieBwT -
AV:=4.6233 T—~5.4585x 102T2+2.822 X 10~*T%*—5.07 % 10~"T*
FEHOFHIEE AVe(m/sec) 13 P(kg/cm?) o BWT
AVe=1.60518 X 107'P+1.0279 X 10~°P2+3.451 X 10°P*—3.503 X 10~'2P*
1B ORIEHE AVs (m/sec) 13 S (%o) IcBWT
AVs=1.391(5—35) =7.8X1072(S—35)*
BE, E£h, EFDOMIEIE AVsre (m/sec) i3
AVsre=(S5—35) (—1.197X1072T +2.61X10*P—1.96 X 107"P*—2.09 X 10~°PT)
+P(~2.796 X107*T+1.3302 X 10°T?—6.644 X 10~*T*%)
+P?(—2.391%107"T+9.286 X107°T?)
—1.745X107°P*T
ThHab.
EZEHRILIIREL TOFHFHEICIE, TOHEZVW(OLDOBIFEL, ThoOERNEELEL L L
BRFEHEZ A US 2 TBEI B LN S (EF{h 1978).

APPENDIX B.8/ =8 k(c & 3 0ERTE
HWENDERREICHV LN TWBHE (i 1977) 2 BT 5, RickHi 79— DAER Xo, Yo, 2o, IEL
WHLE % Xo+AX, Yot+Ay, zZo+Az &L, AX, Ay, Az 2 R/NTHRETERD S,
BB & 1 FHOZERICBEE/EIET 2BHOHEME C, EBOAIEEL2 Ok T 5, h_HfENE
HHERIT

‘:i‘ Ax+ aa(; Ay+ aa(;, Az=0,—C, (i=1~4)
XhEEE Vs, i ZRBOZERNEEL X, Vi, 21) £T5E

oC; Xo —X;

ox  Vsi

a_ci_ Yo — Vs

oy Vsi;

aC; Zo — Z;

oz Vs,

7272 L h={{x1 — Xo)*+ (1 — ¥o) *+ (21 — 20)*}'?

ﬁ%i T3

= Zi" Ax+ %f," Ay+ ZCZ:‘ Az — (0, —C)
BENTHFEMSIT

S=é_} r?
SHB/MML B L HI2AX, Ay, Az 2RD B, FD2HICIR

oS 25 25

ox’ 9y’ oz
HENT 0% D AR, Ay, Az #KH 5.,
wE

E( SC.-)2 S, aC;aC; S, aC;aC;

aC:
ax axay axoz || A%\ 255 0—C)

6C.~8C,~ aC, 2 aC,aC, _ aC,

2 axay 2( ay> 2 dyaz Ay |= EE,-(OF—C,-)
aC.-aC.- 8C,8C, 8C. 2 _ 8C,

b2 o9x0z 2 oyoz 2( oz ) Az)=\Z oz 0:—Cy

ERTE L,



