Architectural

Institute of Japan

& x

UDC :551.5 : 697. 11

Mt O EIC KT T EYELTROLE

IZB8 9 5 EERRII T
EF28 K HH 'R —*
Eaa B B Br*
EsB fE M K ¥

1. &

HIBRICHB T 5 TEBEEEOLL, $2HLEBROD
HELPBREYOEBELIZ, £ TORNIHEEICK
E</EAL, BTBREOSKBERELZERT 2 RKELE
HEmoTW0Wad, LbLans, tREIZ < OMN%
BL, Lrbag I bRABESENF L 7HICE
BahTtwasmgticbwTid, —Er >EBRTHE% R
EUTV2BFOBNEBRAZOEMRIELL, 201
& BEH) 2 FAERNICE D < REEBE OB T 5
MEIIBOTH RN,

ZhiCl, TFAEBNX ZBEES TS5 —DD7
Ju—FEUT, YIialb—YavitksaHHEROE
FU Y I —HFTRAONTERN, Thid, HERE
BN A2EGETHEVLDOPDNRTA—% (FlxiE, T
AR - HREEE - XREEEYORRYE - ERKEHEE
BE) EBHEFMIOVWTHEIKREL, HEXEEE
PRBNFTHDOHERITH>EVIBDTH S, FORE
ELT, BRIEOBET 7 v 7 ADKNMEH R
BIKBLAREKFEELTVWAI EMERINTE,

BE - &L, asicttRARRILIC/NT A~
FEREL, EEOLHFALONEERATVB, &
nid, HEREHBRE ZHIRT A A Y MCERT 1280
DEEH A EZRULTIRE UTEHEEI NS, E4D
T A =5 DRFEPEFBRZADHBERIIONTIL, B
SANTEELZV, BICERIKBELTIE, (1) ax&
FHBFEMIC L AMMNAEBR UMRE A FRERELT
W3, (2) THABORLLZBE» >OBHICL 5%
BEZRBLTHAEL, (3) BRLEAEECREL, &
1K EDOERBBERLTEKSOEZE R LTV EE
PEESHEEVZ S,

AAREBHTEOBPNIMNERZEHILTTHAHL
O, FUEBHOXZVWER7 7 v 7 ALEBL, &

* RBRE KERE - FiE
*ORBRKE BE-1HE
wr RBKFE KFEER4E - LE
(BM604E6 B 6 HRPRZE)

MIBEBO O OERER 2 EBNICB LI L THH0DT
»5b, £, 20H BEMIC L RGHEROE(LE
VEBHRHEOEEAZDLICARBZAVWTERL, &
b THREDORATr—VOEBIIODVWTHEREMA
2o

hE THEMOMEREBFREIC O VT, BEKE
K[OBBUREPE LV E WD VA ADRGE % BV TR
BIERD» HKOONT &1z, —F, NHRAEERIIEA
BO—RKARE U THOBEDONEDOHB—RNTH B, T
DPERFEE L TEDEIDLDZ AT 5 ZARIC
INTVIEN, FICBEYOHL T AHEICBNTIE
HERE < ORRERPERE S 120, WREICHB T HE
D75y 7 AEBEEDBEHRICDWTIEIRBAL JP %
<, COREHLDPITELENSH 5,

BEEHI, BEKOBELLZFALKXBEATER
THOTBYERRBNOERRR S BERE L, ERF
KHRREDEOFM s BESGAEZITI CLICL VYA
BBFEERE Ik, BEYADSGERE 0BG
DVTERLE, BASKKEFOLDIZBET 5 ERERIZ
CNETHEBLBEINTVEYY, HETm7 T v 7 A
EDBEENMO BTS2 DIZDE 0, BMEERICEALT
X, BRYEET BB EE IO R OB R
MHGRIERE DRI DV T HLERINTNS, [
UMEBEE O D RTIIBYAESRICE T 5 ARER
DEFHNBO0, BREOBA KA LOBESHH
RREEEBRICHELZSX 51D, —FEHETHHI N
BbU—H—HRAOBERIEB) COBEDOEERE IKRER
KR AENVZ B,

IR & B ERIERR L, LRI OREFERERORE
BHY, BWTFLLALRTHEVIEREI»ETTHHL, L
PLENS, BICERRSZICEL TRIBAEAICE TS
HMEDOWLRRBBAEE» 2L, »OoBEAEICBELT
LEEHELHNTRERZ E S X5 ITIIEENICIENS S
K, ZBAT—NVTOBBILEIEAERTREE VXS, L
- THBNARICE4OL&G 25250, LrbE
—ORBE M IN-RATHIEIREVBESEERBT S

NI'l -El ectronic Library Service



Architectural

Institute of Japan

CEBLKFMEBESTEIRBTE2ZOREEEZD
L, BALBROBHIKRE L, SBOWRIC+HSFERZ
BRERHfTEHHDEEZ TS,

2. XBHE

(1) EBEE

a) B I IRBRELFIHNE, FRmREE cEH
% Fig. 110”9, BRKEOIEE S 900 mm, §F 1800
mm, b) MEER | RRRHOF A Fig.2 <R+
BERZEH L IR ZRE L, R EicELmER
BArREIELMHEEXRS X 10mm - 20 mm « 40 mm
D3IFET, EIEI IV ITNS 3600mm, ALFIERIEE
ID5ETH B, c) BIES | MEEFRES R TR 1800
mm % FEERE L, 60mmPYAFEX50mm DT 7 Y) LB
KEZEHI L, BKEICH UEKOBES(L, 5
HKEBZHE, ULIzB-oTKRKOONBERBDHHIL, K
REEAS (60 mmX60mm) %ZBfTE U FHETH S, d)
B RIRRIE S~ ¢, BT (D) wkiokx s
IEDOE 60mmIHE—, &ma (H) 1x1/2D-D-2D o
SERL LTz, ) REANE | ERERAGEAEST (AK
BEITX -5V 72T VvBISmD BT Vv—7), B
FUEIEERM Y — 3 2 BEGHY (ZHEFH F 5401)
2R U §) REEAE | BEIABRBES (vasala
HMI-11) %M, HAERERICRMBIRICEOREL,
EHIAIERICH 105 T &I T AV VBREREE X
HEFTW, #hsD07—-7hsEBRA S S ICRE S %
K1z, TEIE 0.1 mmg D C-C BEXA{ERH, KEEE
(R CBEENY B & CRINRISHE B 5T (National ER-2007)
EHFRA U, g) BT . K40 HRE 79 1va—%
(TEAC R-81) itlN$k L, w4703y ¥a—¥—
(TEAC PS-85, A/D ZH#aFE 20 msec 7 — ¥ ¥ 1000 &)
T %ITH> 120

(2) RREBAIEE
CBKOKAERICEIESBEL(LE, SEEY)
A—FIREOBRHULERER2RD 5, BEPS—EDHE

7000

AZREEE (mm) kX cEHE 5,
hS=(h—E) §

o E=h(8—8)/8 reeeeeiereeiiniiieneini (1)
12120, h:BHIOKE (mm), S:RYOEHIEE, S
F —RERHROESBE, ERURZYY ) A— 1% Auto
Lab Industries PTY. LTD. inductively coupled
salinometer T, S IX+0.003% T & 5. HKFEBOBIE
BEX, AS=S—S &3hid

OE=6hAS/S'+h5(AS/S)
~8hAS/ S +hO(AS)/S ---vvvveerererenene (2)
&2, §=35%, h=50mm, sh=0.5mm, 5(AS)=
0.0042 % & U 12354, E=1.0mm T §E=0.016 mm 4 /%
bbb 1.6% DEEE5,

H) ) A= IZEBAIEICTIE, BIE 150 cc DK% 4
BHLT5, ZREHHOLEL VI BMNL ST I, K
BOERITE BRI NSOHIFHELRE I TEET S
B U LunS, BRENSSE VRS < ROBHEITIA(2)
REBOWTE2ESELIHEEZY, KELZBULIZAD
BERE LS, DEOZE42E/U, KT CIdkiE
DKZS%60mmX60mmX50mm (AR :180cc) &
L1z,

INETORRKERBRDOIZEAE XD, KBICLD
BEETERRBERDTVE, REOKBOBED» >F
nig, FREOHSKEEMNITIIBNTVS, L Lah
5, ZHOKEZET U TCERBICAIET 52 &3, £R
PR D S KREOEBRE 2 N E L § 5FRBE TR
BETH D, KRBT, 50 UHAORERY
Y7 CHARIED, E<BIZA LIEBER D ICEKEI
BKL, RTBBT 7 VBOEY UCEKREN X, #
DRBKEVICERT B2 LN HRERE ST, TORE
ELIZ £ B HETIR, BKICEBR 2 BESHSZVRY,
BAROMBOBKPKE LEEICESEVEVHIEY
B EORRGL 55, RABOARIKONTE, AR
BILEBELHOBRTAR, FE2RAVWTHEAEREZT -1,

I 6000 1300 | = RO
[-[— // = 1 \ a rzjﬂ 1 1 ) 1 i R10
1
2| 7~ fan 1 20 | | |
- Ve motor - [30 | I
/ :
N ‘ — R40
roughness ~>l<: working section
NN '
-r| ;M
al< -»> x=0 .
L ! Sensor. - D..:i
N — : - 60~
- \\\ — S I I &
2 \\\ — wind = 3| roughness working salt water 'W b
N Tr/r ] T I ﬂ L I T vessel
} 3300 2000 3600 1800 Fig.2 Roughness elements and
Fig.1 Wind tunnel working section,
11—

NI'l -El ectronic Library Service



Architectural

Institute of Japan

FRERZ05mm PTEEXSNS,

(3) ZEBRRH

a) B BRERICEIL T, EERE (kHOos
RESICBIBRE . Us) 1.2m/s T—E &L U Tz,
FERERE UTEBVRETH M, ZhEUToHEb
&3, $a5RATIIOKASEIL DS & CETHHE
ML, THICLAEE LTROCH LU 2/hkighiderh
THRTH [BBEER) Pb2sL>ic50, MUEL
NERELD, BRTBIAHSOHBERAET 2 &1
gL, —F, EBREZHELTR, BIKHEICELTHE
UNBONIBRELL / VY (REEX [ BAEX)
EHRTOIVDENH D, KEBROEKER (H:2D)
KXTH0FLA VBT 1. 2m/s T# 10000 & /2
D, COEBRUTHARAEITREVF—IGHRT
EBHbDEEZHNDHE),

b) BEE ( AXRLHSIIEREEOEXGETTCITH>O
MEFE LV, SEIBEICIY bo—igLTHan,
2L, BARKOBEIIYVWTRTES P ITRERIESL
FOHRINRT v TEEROTRAINICRE L2, £8
R O 15K T 15 RS 13 BRI 0 44 10 [810D B3 i % B
BicLTc7ay bL, 20EBELL SRDT,

c) BHBE FRULILYY ) A-IBECHEFET
Hush, BARKEEEIIRHIATOSI2D, 535%
EUT, 8, BHBREICL2BORTEDETIIRA
TRO,

P3=P(1*'0. 000537 S) ......................... ( 3 )

ZIT, S HEHBE (%) P :REDSKDEM
ASHE PRk (BE S) ORMNEKHE.

d) SEEREFR : &GKk» S ERAE T ORI E R 13 R
- BEEOHERBICLIZIREIZSBBLR T~
WHTH5,

(4) REBRERATE
ARREOKEEEICBEL T, B 1 mmEEICKE
Fry 7OGETHZEOE/YLHVERF LN OH
FEINTVBYY, ZORIFEERITIEVE BRI S
NTWVB, KEBRTIE, HEHARICEAS LZRERDOL

thermocouple
p—water surface

(TU-IR)/aT

U m/s
Fig.3 The effect of wind speed on error in measurment of
surface temperature— AT : the difference between air
TJ and IR : the surface
temperature measured by thermocouple and infrared-

and surface temperature,

thermometer, respectively,

SMER R KIS VRS, ZO#D % KEICEM S ¢RE
Ulzo HHVBITE SRS mm TH B, ZhE i,
RIEEH %8P+ BN TRMHBEEGIC X 20E % HEHN
KEAUL, BRERZBT a5 &R+ s Ehh
Bohnwn (K3-A), 22 Tc—HBRLIAExE (B)
ZOEBUS[ZHIKELR—E S IR 1REE (C)
THEL. RESEIVEDVPEVEATH, RHICKE
DEETAIRORECEEIL -1, BREBWICL5HE
REROBEBEREICEL TIRES - MODBEIZHEL
<, BRI IIED 100 FREERRIRETHY, X5
KEEABOBREENKE VBT LGREESAEV
BREEKELLZEEHLTCVS, 2 TERIZKL
b5, BEZE(LS B EORREKEEEDE (AT)
KT 2REDORE (BEXICLSBE (TJ) LR
BEEHC k5 (IR) LOE) 2RE UL, EREX 3
IDRY . BEWRREE & HITEIITEIMLTWAD, F
DOEIZAE2M/sHTFTRATDI0% LI TEREN
b, REBROBERBTIZ, ATZ1°CEEICNxA
WEHRIEREIZ0.1°CLINEE L N B,

3. FHEOREEST (REEBE,LEVES)
BRERICELS, BREBL L OVREBTORKRAE
DEHEFEEBIH2RF L1z, KEORE % Fig. 4 IZR7,
FRREBICHE 6 7, KR 305, & 180 & DKk % A
B, £OMENC S 5IT08 600 mm 4D DKFE % RE L
1o BEAKIBHRR 2FUTOVTITV, ZOFYEEE U1,
BES & CBEEORE 7T 7 7 4 MIKELESED > D
BEEE X =0, 30, 90, 210, 390, 630, 930, 1290, 1650
mmDI[/THEL, T7u—F7u0—-3HEEES
10, 20, 40 mm B L OHIEIRD A D 4 BEHE (&~ R 10,
R20, R40, B & U RO &LBEED) THVEAIZONT
Bz 3BBICELSRET 125 — AV THRIEL 12,
CCTCOREORERXIM I v-T2ERALE. AED
a7y 4 V% Fig. 5o/ 48),

(1) KWAQOHEABBRKDONE

VEBEBFRY (RAEREE) 3RACKVEHLI,

KE=E/{(@g—@u)--rrrererrrerosenrinirinuiiinan. (4)

—

water

sampling area

L wiDie
N 60

‘measuring point of
vertical profile

= 600 —~i=-380 ~~~— 600

water

working tion — - -

1

Fig.4 Arrangement of vessels for measuring evaporation
from flat plane.
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Fig.5 Vertical profiles of mean wind velocity

and turbulence intensity.
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Fig.6 Distributions of mass transfer coefficient (k) at

various roughness and wind velocities,
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Fig.7 Relation between evaporation rate and Reynolds

nummber.
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Fig. 10 Relation between mass transfer coefficient and
R.M.S. of turbulent velocity near the surface
(z=5mm).
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Fig.13 Distribution of standard mass transfer coefficient ( k,)
without ‘model, comparing with (k) without rough-

ness elements in wet fetch.
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Fig. 14 Distribution of k/k, for various model heights,
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Fig.15 Relation between distribution of (k) and VP
isopleth, surface temperature ( Ts) and mean wind

velocity near the surface ( Us).

BRI L A2EEBABERO L VBEEICET 58 b TcE
Y Bz, KEALICHEERZRLUIRET, ®HT
BRI LTONHERE UHEBRBRBOELER (k)
EUr, #R% Fig. 1312/R ¥, Fig. 6 it~k LD
HEBEROHET EPRRPKRELBL>TVD,.

(1) ByER1305Hse

HHEBBHREOEH (k/ks) OiER % Fig. 14 1R
T

a) kOHTEEDRRE OB

klks DRHIE—RICLUITO &> 888 — > 2R,
Tabb, BREOBLAITIZ1 £0/haL, BROBER]
T1EOKREL D, —HEREH CIERER TR/
WKix-oBmL Y -2 %R0, ZOEREBBLT1IC
WK 5, tHOEHREDEEFRA H=D OHE2FITRKR
9% (Fig.15), KAEEE (Ts) OHHILEEBEY
HBADBRIZH U, BREDEIDLABES TIZEBOBEH
PEODIBEMNMETLTWVWS, EEFAHE (B 5mm)
DFEHEE(Us) 1313 FEEMIEL T B A, X21200
mm TIEXEFHEMA L T h, U SENERICS I mh
bod kI3EET 5. BEH(VP) OSHEERIC L0,
k/ksD¥— 7R TR EROEREGHERMAL T
ELUTWA Fig. 16 1T ERI% 5O EYEED 7o 7 7
ANDERERLIL, SNODOEDS, k/ksDE—7
PODbDEBNEBICIGT 2 EHBELN T, k/ks
PNSWVEEZRTERE Y — 7 OEIE wake im0

0 1m/s R20 HD
mm
200
z
100
0 . ﬁ . .
900 1 1200 X
peak of (k) m

Fig. 16 Vertical profiles of mean wind velocity in the leeward
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Fig.17 Vertical profiles of mean wind velocity in the wind-
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AN EXPERIMENTAL STUDY ON THE EFFECTS OF AIR FLOW
AROUND BUILDINGS ON EVAPORATION IN URBAN AREA

by KEN-ICHI NARITA, Dr. TAKESHI SEKINE and
TOSHIKAZU TOKUOKA, Members of A, 1. ]

In order to assess the role of latent heat flux in urban climates, it is necessary to understand the evaporation rate in
complex air flow around buildings. For this purpose, we made wind tunnel experiments in turbulent flow with the
use of evaporation measurement by salinity change in the salt water vessels. In this paper, we report the distribution
of mass transfer coefficient' (k) on flat plane and around two dimensional models,

As for flat plane, evaporation rate by forced convection is in proportion to —1/5 power of Reynolds number. In
spite of the difference of vertical profiles in boundary layer, k is determined by mean wind velocity at the top of
boundary layer. On the contrary, % is proportional to R. M. S. of turbulent velocity near the surface and the relations
to mean wind velocity vary with roughness condition,

Regarding the surroundings of buildings, k& is in accord with air flow around it. Namely, downdraft along
windward wall increases k in front of building (1.3~1.5), and about leeward % is small in wake (0.5~0. 7) and has
a peak in reattachment area (1. 5~1.7). Between buildings, k is tend to be large in downstream because of circular
flow, and average value of % is maximum on the condition of L/H=2.

As a whole, the deterioration of mean wind velocity around buildings reduces k by a factor of 0. 3~0. 6, while for

same mean wind velocity % is one and half times as large as that of flat plane owing to the increment of turbulence.
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