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Abstract

Entrainment process of surrounding fluid for a diesel spray is investigated based on the momentum theory and 1-D
simple spray model developed by Musculus et. al. Entrained fluid distribution along the spray axis is theoretically
estimated. The results show that the absolute value of entrainment velocity depends on axis location and is inversely
proportional to the distance from the nozzle. Therefore, the large amount of entrained fluid comes from the upstream
region near field of nozzle. 1-D simple spray model is performed for the same target and the effect of the injection rate
on entraining process is clarified.
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Fig.1 Schematic of developing process model for the spray. Spray cone angel assumed to be a
constant value of 8. The direction of entrainment velocity v(§) is perpendicular to the spray

axis.
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Fig.2 Entrained fluid area around spray region. The entrained fluid area depends on
the spray penetration and spray cone angel. Spray entrained the surround fluid

mainly upstream region.

—J5, = h A SNIZEABRRAROTIROFE ML r 358, KANTLLFOXADITFE L.

{nrz - r? tanze}-dé (11)

[DOI: 10.1299/transjsme.17-00294] © 2017 The Japan Society of Mechanical Engineers



Kawanabe, Ishiyama and Shioji, Transactions of the JSME (in Japanese), Vol.00, No.00 (201x)

ZIT EBID r & o0 THEIRUELENZL v, 0 L L, 0 Ty OFELTESE,

2

o _ |[l+y
tan@ 2

(12)

LG K21E y ISHT D Otand DZELTH Y, 7 L—T/yF o 7 ENHEBITEZENTEE LTS, =
U LD LM TR Bt (y =0) IZBWT ofand 1 E\[1/2 T%D,Eﬁ%%ﬁkki%m%ﬁE®#&_%é
FFSEN T N LA END T ERNND.

3. —REBEBRETNICEICIV LS UAY MEH

AR TIL, EZEORKETEEF ZUE L TNDHDT, EHE, EHEKE THROEEBEICIONTREITE 220, #
ZC, AETIE, Musculus ©HDO—IRITEFET T M HD < FHHEFEMusculus and Kattke, 200912 LD = M LA
/f/bﬁ&_owfﬁdfé ZOETNTIE, K3IRT R ICEBELIIREET D & & big, Kb

BUF DG MR - REHREE AR OW TR ZROE L, S5 m a2 NSRBI EI L C, R R A A
#6%@(%5

ZDOETIIHESE, %%%éL&ﬁi@IVFV4VXVFL&%%%¢5 T, BMESME LU

$HET7 160MPa CTHEALALS 0.123mm & L, FREASITET) 4MPa, RE 900K DZEKHH~ dmg DR 2 MEH L 72
DOVEFRERE LT 5. 7258, %475\¢%L75> D, —EBIONE TR0 0GR DEEAESIESTD)Z I T HiE
FERITFEANCESEED H & & BIT, BHREPEFNBIF OB CELT 2581 W T EMRETT 5. M4 13
DIeEEERHE xi BEIOT LA A MR me OFFRIZE(ETH Y 2 ZVHOEE uw &0 TORT. 223,
%%4;0VT@SH)_MZTWMW4%2&WTLﬂéﬁ5Pb@67 Y IE(Boot)}3 L N2 BT T &t
%7 — > (inv Boo) | ZE T L7ZBEORERIZ OV T O T 5. 2 2C, RAMESHET STD L[ UfHIC/2 5 &
INCEEL, ERVMHOMESRITRRKEHFNED 12 L35, STD (21T HMEHE TR « 1T 144ms THY,
Boot 35X invBoot (2O Tl STD IZMEHEN—B+ 5 L 1 LEQHELfJUi)L tt=179ms & 705, /-, —
Y RUA A MR me EIXEORENZ I TR 872 0 I ZE A K 0 EENEIEA S 5 JEFRTTAR D
BHEAEFRT. LD E, STD O xp ITHERRON D B0 IS LRI HLFd 2 fElk & 2 01k OB O
0.5 FICHBIT AN R OND. £, m [IZOWTT 1, OBBEZ 2FORKMECTER L, TO% RIS Z
EWRGDD. ZHiE Musculus B B L T DMERHE TRICGEARNRAIIC ER- L, ZAMNFEE &bl
TICBEIdT 5, s [Entrainment Wave] (285720124205, £72, Boot TIXUIHIDMETEISENH X
NDTOIT, me B/NSWVD, ZD% 1 DBBIZ 2RO TRAREZRD. LnL, ZOfEIX STD (2t
ANTRR/PNEV. —TF, invBoot TIIHTHADOMEZERZEIT STD SIITERETH D DITHT LT, me TR IR KL
RoT=OBIETL, KED STD [ZH_TORV/NSIRMEE 72D 2 ER3gnDd. iU, inv Boot TiX ¢ =
0.9ms T THEFEROEINLAET L, ORI LT me SRR ERDFHANIRE L7200 TH 5.

Fig.3 Schematic of 1-D model for spray developing process. Spray cone angle is fixed to be 6.

Radial distribution of velocity is assumed to be self-similar
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Fig.4 Temporal changes of spray tip penetration X, Fig. 5 Temporal changes of entrained fluid area around
and entrainment-mass rate m. with nozzle spray region. Injection rate shape does not much
velocity uo. Three types of injection rate were affect entrained fluid area after end of the -
n calculated. m. of “inv Boot” (red) becomes lower injection timing 5
D tha.n .tha‘f of “STD”(black), especially early stage SYETIBNT, T b LA v ST E SRS R
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