HOKKAIDO UNIVERSITY

Title Y4 o0 BN EEEFIEH LER AR EET O
Author (s) INFK, 18—; KOBAYASHI, Shun’ichi
Citation {KERIE, ¥IEE, 32, 89-95
Issue Date 1974-03-31
Doc URL https://hdl. handle.net/2115/18248
Type departmental bulletin paper
File Information 32 p89-95. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Shun’ichi KOBAYASHI 1974 A Comparison Between Cyclone-Type and Chest-of-Draw-
er-Type Drift Collectors. Low Temperature Science, Ser. 4, 32. (With English Sum-
mary p. 95)

VA7 r vEMSS EF LG & LTS S XEO LB

N g —
(48 W B o T % P
(BAT 49 42 10 B2 8)

L #

oS EXBOEESMENET 2101, 1K (A), B) IKRFT L 578 H LA

SEEFHEV A7 VRS SEXFO 2EYEY, MSSEOMBRTFOME RO LB %
Totc,

+ A 7wy BssEEht, TR S AROEBRBND THbhiZ 2B D, Z
DREOH.S.6 X FHIN TS F-> Tk o, WOLNEFIHL TERESHETHLOTHY,
SSEFOPTOTEHENR G, BLHSSEROBELSMLNET 58, BEOM.LSE
A=Al 0, WAL ) T H 0k E BT 5,

—7F, BlEH LA S &L, ENOHREMEL CHEREX5HT L0 THY,
55 EFOPTORENRE, BOBGIZER {/ov, TibhbbARNnb AL FRipln
HHEBOM T S EnH D, Lol DG EHL M .SSEHE, Wy 40, TvsLo
TR, S 1m EORGHIS SERDERBETML o NAKHBETHET 2 2 &2 T

]

T

100cm

peREDRRARE

S —
™ —
=, 7S
a7
: J
ocrn

1

/

(A) Chest of drawer type (B) Cyclone type
F1X BlxBLARLsSEF(A) v 7 = vEHS S &§H(B)

ko db¥EE KR ETR BRI B 1327
EiBRI® 9iEE %328 mmog



9 o B —

X%, BLEROTEMENEL, 17 a vEHSSEFTOMIEERIN06 Tho DXL
Z AT 0.32 TH o o,

II. WRECER
M8 ORRE 1%, 200 HTTELLILATES, BIE—IL, ART
DR T, TS SEFTHE VI EEDEREDHICE  fed AT I hich, ik
S EiHE ) BORRRMAEIE B D DE|YUC X ) ADDOWERICHYL T 2 BEOEGCE
KM ZDEFTHEA - TOMTCARTHN TP HREEEL LD TH D, ShEETNE
7R pn LS, 7 LEAER, DR BN D,

S

S T B Sy Sl S i S S

o 09fF

S osf 1

frt

o 07F N

o= 06 ¢ gt ==0s - ]

" 0s i . e

2 04 ’ j | .

3 0

Z o3} o — cyclone type i

F=S 0.2 s -—— chest of drawer «

S o02p -

& A —-— metyelemeter

W01 \ R
0 1 I\ I 1 1 1 1 L 1 1 1 1 1 I

0 5 10 15 20

WIND TUNNEL VELOCITY Uo( M/ sec)

B2E AN S EHOBENEOWRE (1 = G )

O #4705 V8 @-—- JEHLEN A—— 47=n%

FTIL, HHSSEFTORCA S BRAF CHEeFreg et rosHonb T
PLICDDHREEZ LD TH Y, IhEHIRCIBHRRp L THE, 9L 9, 1D
Mk () RoBERS 5,

N~ N2 (1)

— R, My HIEHECEMT 5 DR TH B2, HGIT L KER L BR O HE L HE
TH 5B,

a) YERIFENIFHEEE

MK L T, BRAEKEE UM OES %35 L RE T, ERCHT iR s
L CHEWAD R THEBINCHRECTE 5, TibbHses X0 o BURO .l GE % U,
WSS EFDOARNTOFEHEES U, & 4L, n=UfUy TH 5B, DL HIEHE2 TH & H
LA ES A7 v B SEFTORETORBRDOERENE 2MTH B, ~TholbssX il
OEEL, EEMLSER2EMEL T 5 BEDTM (10 m/s §iE) Tn=06THhs, L2
ROy ETH S EHUBEDO A F L= 2 — 2D DRELHHT CTH B, Thitflo=o
Dy 5.5 &5 LB THEIERILR ¢ =10 TH B, WHHEEL R FIC L D g



470y BEFIER UERMSSEE 91

WHE, EARRETH LB TH B,

b) BRI X IR 7,

HA 2w v HERD T X DR A O MR L RO B LD 5 TR L F
MENRTHD, T U CTHEEABRESEC L - TR HETE 5,

BEELBRMS S EHOBE

= DAL, R ORELT D 5555 H O CIIC X o CREE A S R AT T
LRUBU TS h D, STRAED CHE d, B8 oo i BRBHT & ETH L, Th
(§)a e eamnamrs, m—pumicssmn(E)dos w20 Bmb < OBENZHD
HTICERL Tog o0 METHY @QROUWEFL RS,

F=(£)d 0o (2)

T o RERDOEE, g FENOMEETH D, EFCssEHREROE XY
FoTkb, FICA S IERAOEBITFICII A BIVOT, BUK TR AL RTF TP
CETPNL Brd b, ERCZOBOMLSEFOHNICERNMAFEL THLFERHD, BHE
MICH RS H TP HRTRS LI EHRL T 5, COMSSEHO BB T 5L 51
VA7 v S SEFE KT AT L s TRKEDZ EMNTE S,

YA OB SREFHOBE -
ZOFEE, BHORD EERIC X 202 FICFHL T3, HRAPORER T,
F A7 r S S E ORISR TS A 5 TREES 2T 52050 I T/HIICBE L
BEICR - CHWREL TR E 5, SR FAFE»r OB LR v T2K & EET 535
ﬁ@ﬁbﬁm,@)ﬂmgifééo%Lm=pk%@ﬁ%ﬁ%:5kvoLt%ofﬁﬁo
D DFEELINL Q) XM HEHI N D,

W= (£) @ e=o) 2 (3)
L THTFOBADHATND () K £ HET L (@) KoM < Fs 5,

TibbEONC L AGBIENCL B0 vrg EThHb, EBCEFr(27e vyNT
i, 470 v HIAEESER S TWBcw, B EEAOERTL, X UDARLLERTAE
A5 T3~4 B L TTRHR LR Fa&E L CTHR EAEICH HanrbH T < o T
WAPEDOHEL Wb O FEHRERLER G, EBEHORLOENERT BB L L RO R
Motc, Lichio Tr=1.0 S {HEL I,

IHI. &8 # # R
FRGo g & H UM S S &G & 2 r v T S8 & FHRBII CITRBCINE U e A
RuEEIRO(A)ITRLI2, Qw, Qrixkav (7 v vy BS S EFHE I EH LS S ¥



92 NOw g —

B1E WSS EFOMMBEOLEK (LK)

Ow Qr Qw/Qr [14+v¥rg _ _;7?___{ :X;g Height

. g/em?-s g/cm?-s obs. | cal _ _ﬁl')s__lv W“'Eil' : m/s cm

2.3X10 0.73x 10 3.2 2.9 0.31 0.34 8.0 12

(A) 0.55 » 0.25 » 2.2 2.1 0.45 0.48 6.0 10
0.88 » 033 » 2.7 2.4 0.37 0.42 7.0
0.52 » 0.20 » l 2.7 | 2.1 0.37 ' 0.48 6.0

483X 10 240X 10 20 2.1 0.5 0.48 5.0 5

(B) 56 » 57 » 0.98 1.4 1.02 0.7 3.0 2.5

79 » 51 » 1.55 2.1 0.65 0.48 5.5 5

58 » 3.11 » ! 1.8 1.4 ; 0.56 ‘ 0.7 i 3.0 3

(A) Bl LA & =8 Qr (BIRIL 80, 1=06) &4 7 = v B S &3 Qw (ADR
3cm¢, SHER 10emeg, BEEScmd, 1,=0.6) & oL

(B) A5 =aABihs s %3 Qr (AR Scme, AR 16cme, IR 102, 11=1.0) & 44 7
r RIS S EH Qw (AREScme, SMER 16cmg, NEE8cmg, 7,=0.6) & DK

A L BT, EShORBLMBEELY Q L HiuE, MREEXEEL TR 6) K TEb
b,

Qr =06:7,-Q, w%mbﬁ@)} 5
H A7 eSS EHORTIIELINC L BRI E OGRS &£
HUEQw & Qr DT W) XEFE L TKREO) RO ELEINB,

;W v*
o~ =1 (6)

B)RE O XD I EFHUBNI LSS EEH OSBRI X AHRE 1L kD 7)) Xom <
TH D,

Qe 1
Latrom " p (7)
rg
(NKTprH5 25 Qr/Qw LB NHET, 1ﬁ WETBRMECH B, FHHEMI, LU
1+—
g

A7 v B S SEHORE S r EEHEE v AR FIUEHERESD, 8 1% (A) 0EH L
BITEHEDOEE N 038, HEMEDOFEHM 043 & (1) ROBBEZFHRL Q50 T, EiHl
EDFEHNGG X HUFHBDOEE 7,=038 R i, Lichis THRADHRKL, +12av
OB 7=06X1.0=06, 5|EHLHAMDOE AL 7=06%X038=023 ThH 5, BHEFHL
LS EFHIVEETRELL b TR, L COBOMSSEFICAF= 1 2 ~
FVRBH D, Chev A7 vy HERKLIOMRE LR (B) T OMERL I 7) KOG
WRL TWa, XA 7 e v BElhs s EFHINE/REC X 2EPI0KE O TR IS
RKNE N, ThERRT 200, 7oy -2/ 2 %% TADTOE % HBINC
NEL LTEETFOHREN LICRB L5 ThL e b DL & 52D, T il BBk



Y4 7oy BEGXHUHAYMSSEE
1000_ L) T[lfl1 T 1| T IIIII T { ITIYI'I ¥ T
a Run-1, A, U =8.0m|s N
500 - .- 2, + 8.0 ]
= + 3,0 9.0 .
- « 4 .o 9.0 N
© 5, m= 7.4
’— ~ 6., @ 7.8 N
7. A 7.2
100 .
e [ ]
50 1
— B -
x o R
[0}
= L N
T
10 .
e 3
- ﬁ
5t -
_ ]
B T
1 L [ e L [ BTN 1 [ N L1
0.1 05 1 5 10 50 100
MASS FLUX (g-m%sec”)

E3X HMSSEBOBESM BIXHLARAMS S EFCL D)

=i

( g-m'sec”)

SNOW DRIFT TRANSPORT

L T T T T T 1 T T T T 1
100} .
50~ ]

| D.KOBAYASHI

i /S (1969 )

. -
[ ]
10} .

C J
5 = -

- -
1 S 1. 1 1 1 1 1 1 il 1 1

0 5 10 15

WIND SPEED AT Im { m-sec”)

F4R0 REOBRELAFEOHE

93



94 oHoB —

BB I 5 RIEDH B

IV. SlEHUHERMBIREHICED
REBOEESHFOAUE

AEH LRSS XN, 1m FCORIDECHLS S EFRFOFESAIEM & L TRIE
i, WEENREGKERD LM, + 427 r I s EFE LR, v 27 vl
W58 X FFORRE N 0.6 THAHDOIKL, FIEH LA S EFTORHIREIL023 TH B,
BRELEEL UHSsSEROBESAELRLLICONFEIRTHD, cOKL hEmIEHL
TOHD 10m ¥ THEST S & HAIE, BAFERIGHTh 2 REOBERRE L RD ZHN/HKS,
ELE3HOLELONS Im FTOPHRMETOMET, 1m»b10m ¥ T FabO
HRERTES Lz, FOREYE AR L, HPics s & BXED LR RO IR
T MBS EOMBEAE G, BRI G, DROZL L X 5 HE WRKR 31
V) BB ER LA ELRWOT, ZOMSSETIHERIECARSERCI 2B,

V. & & B &

Bl EIEBICE L VCAREET TOMS S E OBMTIX, HEDOWO SOk, &
BEAEETHDENERYED DB D, T TELONFEHLAEMLS SEFT, &
FULEE 1A KA U B B L CTHEA L, RREE, ToOROMIETCOTHBENY F &
DL DT, ¥4 7 vy RS SEHLLBERNTI>HFCL - CHEH LA S S E5T0OH
BErRDdl, TOES A7 e vABSSEFTONTO FHHRAR 7,=10 TH % LRE
LCw%, BEERLIREHED LD TH 1,

FEDCRBEDIFHIC S 1o » T, MIDOHRLOCHIEE S oW AHESERE L IER
(EIR A IS CORBRBM 7 — 2 R {fbd T W/ NGB ORI - L T,

X oS

1) Oura, H., Ishida, T., Kobayashi, D., Kobayashi, S. and Yamada, T. 1967 Studies on blowing
Snow II. In Physics of Snow and Ice, Part 2 (H. Oura, ed), Inst. Low Temp. Sci.,, Sap-
poro, 1099-1117.

2) BRMEEEZ 1970 WEMBAEmMROKERERC KT s BoNE. KRERE, YEE, 28,
147-154.

3) JVEHMERK 1959 fb2e22fis.  J6a2 HIUR, P. 366.

4) Mellor, M. 1960 Gauging Antarctic drift snow. In Antarctic Meteorology, Pergamon Press,
Oxford, 347-354.

5) Budd, W., Dingle, R. and Radok, U. 1966 The Byrd snow drift project: outline and basic
results. Awntarctic Res. Ser., 9, T1-134.

6) Shiotani, M. and Arai, H. 1967 On the vertical distribution of blowing snow. In Physics
of Snow and Ice, Part 2 (H. Oura, ed)), Inst. Low Temp. Sci., Sapporo, 1075-1083.

7) Govorukha, L. S. and Kippichev, E. F. 1961 First results of drifting snow measurments by

means of a “TSIKLON” drifting snow meter. Soviet Antar. Exped. Bull. No. 26, 226-
229.

8) Smith, L. L. and Radok, U. 1966 Self-regulating “Cyclone” snow drift meter. Soviet Antar.
Exped. Bull. No. 62, 356-359.



Y47 o v BESIEHUHRSS X 95

9) Kobayashi, D. 1972 Studies of snow transport in low-level drifting snow. Contr. Inst. Low
Temp. Sci. A 24, 58 pp.
10) BUUZEKRES - pME— FIEH.

Summary

A comparison is made as to the collection efficiency between two types of drift
snow collectors as shown in Fig. 1. The collection efficiency » can be assumed as the
follow equation:

7=,

where %; is the aerodynamic efficiency, which shows the efficiency of collection of snow
particles at the inlet of a collector and is estimated on the basis of wind-tunnel cali-
bration, and 7, is the separation efficiency in the collector, which is expressed by the
ratio of the total mass of snow particles remaining in the collector (not escaping
therefrom) to the total mass of snow particles that have entered the collector. The
aerodynamic efficiency derived from wind-tunnel calibration as shown in Fig. 2 was 0.6
for both collectors. In the case of the cyclone-type, it was observed that there were no
snow particles that escaped from the outlet of the collector. Thus, it is assumed that
for the cyclone-type 7, equals to 1.0.

A comparison between the cyclone-type and the chest-of-drawer-type drift collector
was tried on a snow field in Sapporo when snow was drifting. The results are shown

in Table 1. The actual mass flux collected is given as follows:

Qr =06+9,-0Q (for the chest-of-drawer-type),
Qw =06-Q {(for the cyclone-type),

where Q is the mass flux in the air. The ratio Qr to Qw is equal to 7, for the chest-

of-drawer-type ; namely, 7,=Q¢/Qw. On the other hand, the ratio 7, for the chest-of-
drawer-type to 7, (=1.0) for the cyclone-type is expressed theoretically as:

7, (for cyclone) ~1+i

%, (for chest-of-drawer) g’

where » is the radius of the cyclone’s body, v is the tangential velocity, ¢ is the
gravitational acceleration. From Table 1, it is decided that the observed mean separa-
tion efficiency for the chest-of-drawer-type was 0.38, and its value nearly agrees to the
calculated mean value 0.43 as shown in Table 1. Therefore, the collection efficiency of
the cyclone and the chest-of-drawer-type collector is 0.6 (=0.6 X 1.0) and 0.23 (=0.6X0.38)

respectively.



