T E AR R 22 2026,31(12) :248-266
Journal of China Agricultural University http: /zgnydxxb. ijournals. cn

EEWRFER EHR EkE XNER, ZFR, BT, BAM,KEE 58 ETRESIFFEENERSESRESMAERAR]. FERILKFFIR,2026,31

(12):248-266.

LI Yuanhuan, LI Xian, CHU Sen, REN Yongfeng, LIU Zunmin, LI Baogang, LU Zhanyuan, JIANG Yongxin, ZHANG Xiangqian, XIE Rui. Research on high-

speed airflow seed guiding method for maize based on the annular gap ejector principle[J]. Journal of China Agricultural University,2026,31(12) : 248-266.
DOI: 10. 11841/j. issn. 1007-4333. 2026. 12. 19

ETIHESIHEENERASESRSTHAFERR

Bl

?E% 1,2,3 é IIX 1 % ;f:}]til ,EEin}%Z ;‘,IJ gr E% 1,3 é “ mlj 1,3
E%é%iiZ FAH Kmmar® # 4>
W TR Wl B, LR B 266520,
2. W%z??ﬁ & R AP BB, 0 FHE 4 0100315
3. H BT T RE 55 Pl F H E A= IR & & 2665205
4. e K 3 A KRR B, 5 & R SF 830091)

B E HSEAXSHESEFLEATEE LR, FRARLATIREE, IR RIS B A ST R,
R ME TGP, KRR TT —AEATARINHRENERGRAAFTHAEE B3 AW REHE L
RTRGADEN, FABAB L oH T ERREY GmiE, RTARKGIHF2E, AN T AR HEME
FHRHERPOERIG AL TERAFTESD N PEY, B AREMNEAKGBERA-FTARKRDI N ZH/EF
F(DEM-CED)# 47 # A 547, 20 % R AL A LA A SR @ 58 & 4 mm RRE 2 LA 1.2 mm BRI K 20 mm,
S TR —HEETFEAKAS61%. SRRBEAN . Lk F it 14 km/het, K ESHE=95.9%,
T R<1.8% BRI EF A4 7%, sE Ak ik 5 AR RIFeiE mbk, WK A . B AR kg JE ok 8~
14 km/h o, KB S5 K5 95.2%~97.5%, Bk H 0. 9% ~2. 4%  WhIEL F £ 2 A 14.5%~21.9% , & M43
EERTRAEAXNFAELL THLAERHZTHAZR, AAERAALAIXEZHFZALFTHT FHRARET
BRRPEL IBRAE AR ZAFEBHIAZT RETRHFAEMEFEAA TR ERME,

KGR A LIRS KW Fluent4y &5 A E4%4; EDEM

MESEES S223.2 NEHE  1007-4333(2026)12-0248-19 X EEARERD A

Research on high—speed airflow seed guiding method for
maize based on the annular gap ejector principle

LI Yuanhuan'?*®, LI Xian', CHU Sen', REN Yongfeng®, LIU Zunmin'®, LI Baogang'?,

LU Zhanyuan?, JIANG Yongxin*, ZHANG Xianggian?®, XIE Rui*
(1. Qingdao University of Technology, Qingdao 266520, China;

2. Inner Mongolia Academy of Agricultural and Animal Husbandry Sciences, Hohhot 010031, China;
3. Key Laboratory of Industrial Fluid Energy Conservation and Pollution Control, Ministry of Education,
Qingdao University of Technology, Qingdao 266520, China;

4. Xinjiang Academy of Agricultural Sciences, Urumqi 830091, China)

Wi BHE: 2026-04-11;# % H #i : 2026-08-04

HEE&TH: BEREAMFESTE(52505266); HEE T ERFESTIE (2024MD763988) ; It B4 X B #A R 2 2 £ T B (2025MS05006) ; 3 58 &k B A 7 15 35 i1 %I

—RAEMEANATE (XIRC-2025-KJ-PY-KILI-075) ; R R 5| S AR L R A ST HE (2024YD012)
E—1E&: FEEH(ORCID:0009-0009-1073-2284) . BI K% . EENEHEEME &I R L . E-mail : 18612897966 @ 163. com
BEHRAEE: 5 (ORCID:0009-0009-2467-3801) ,BIFA R R, EENBEWHEHIE SR ERNIEEH R, E-mail: xieruil2358@163. com



%123

RPN ST ERER G| S JRUEE AY K g

Abstract During high-speed operation of gravity-type seed delivery, seeds collide with the pipeline wall during
high-speed operation of gravity-type seed delivery, which causes overlapping of adjacent seed flow, disrupts
the ordered seed flow discharged from the seed metering device and deteriorates seeding quality, A high-speed
airflow seed guiding device for maize based on the annular gap ejection principle was designed in this study.
An upper-suction and lower-blow flow field structure was constructed via annular narrow slits to realize accurate
picking and uniform conveying of seeds at the outlet of the seed metering device. Based on fluid dynamics
theory, the action mechanism of the annular gap ejection structure during seed delivery was clarified, and a
dynamic model for maize seed migration was established. DEM-CFD gas-solid coupling numerical analysis on
structural parameters of the annular gap was carried out, and the optimal parameter combination was determined
as follows: inlet width of annular gap 4 mm, outlet width 1.2 mm and annular gap length of 20 mm, with the
variation coefficient of seed delivery consistency reaching 8. 61% under this configuration. Bench tests indicated
that when the operating speed was <14 km/h, the qualify rate of the device was=95. 9%, the missing seeding
rate <<1.8%, and the coefficient of variation of plant spacing <<14. 7%, exhibiting favorable adaptability to
variations in operating speed. Field experiments indicate that at the operating speed of 8-14 km/h, the device
achieves a qualify rate of 95.2%-97. 5%, a miss-seeding rate of 0. 9%-2.4% and a plant spacing variation
coefficient of 14.5%-21. 9%, compared to the conventional gravity-type seed guiding device and can satisfy
the technical requirements of precision maize seeding. The research findings provide theoretical basis and
engineering references for optimizing the seed delivery scheme of vacuum precision seed metering systems,
and hold important practical value for improving maize precision seeding quality and guaranteeing the uniformity
of field crop population structure.

Keywords precision seed metering; airflow seed guiding; annular gap; fluent simulation; gas-solid coupling;
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1. Pneumatic precision seed-metering device; 2. Seed-picking elbow pipe; 3. Thin pipe at seed inlet section; 4. Air inlet; 5. Annular gap

structure; 6. maize seed; 7. Seed dropping outlet; 8. Seed furrow; 9. Seed pressing wheel
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Fig. 1 Schematic diagram of high-speed airflow entrainment seed guiding device
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parameters of the seed guiding device movement inside the seed guiding device
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1. Seed inlet area; 2. Air inlet area; 3. Mixing area; 4. Seed discharge area; 1. Upper suction seeding process; II. Lower air-blowing seeding
movement process; III. Accelerated decay phase; IV. Stable acceleration section; F is the negative pressure adsorption force on the upper side of the
annular gap; F is the airflow interference force on the lower side of the annulus suffered during the accelerateddecay segment; F' is the seed-blowing
force exerted on the lower side of the annular gap during the acceleration stage;  is the mass of the maize seed; g is the gravitational acceleration; I,
is the friction force between the maize seed and the inner wall of the seed guide tube; A is the angle between F, and mg; 7 is the angle between F3 and
mg; D is the inlet diameter of the annular gap; D is the outlet diameter of the annular gap; D is the diameter of the air inlet pipe; Ds is the inlet
width of the annular gap; Ds is the outlet width of the annular gap; L is the length of the annular gap. The same below.
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Fig. 2 Schematic diagram of the structure and movement of the seed-guiding device
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Table 1 Single-factor simulation design for annular-gap structural parameters
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Note: Ds* and Ds* are the optimal values determined by the single-factor simulation in the previous stage, respectively. In each

stage, only the selected “factor” is varied, while the other structural parameters are kept constant. Levels 1-5 indicate the

five value levels of the corresponding factor, rather than the numbers of experimental combinations. The same below.
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IRBHE LTS K5 mm R 1Y
L 75 V] M AR E 43 A1
Velocity contour and
cross-sectional velocity
distribution at annular
gap inlet width of 5 mm
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Fig. 5 Simulated velocity distribution at the annular gap inlet
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Fig. 6 Analysis of the influence of annular inlet width on various indicators
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TR 2 1] B AR T S A
Velocity contour and
cross-sectional velocity
distribution at annular
gap outlet width of 1.2 mm
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Velocity contour and
cross-sectional velocity
distribution at annular
gap outlet width of 0.8 mm
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Velocity contour and
cross-sectional velocity
distribution at annular
gap outlet width of 0.4 mm
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Velocity contour and
cross-sectional velocity
distribution at annular
gap outlet width of 2.0 mm

R ETSERE J91.6 mm T [y
TE 2 [ AR B S5 53 A
Velocity contour and
cross-sectional velocity
distribution at annular
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B7 BREHOEERTEREZE

Fig. 7 Simulated velocity distribution at the annular gap outlet
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Fig. 8 Analysis of the influence of annular gap outlet width on various indicators
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f/l [ﬁ'f K J% k14 mm‘Fﬂ' FRBUC)E A 17 mm R BN Sy
JiE 2% PRI 0 22 P AT 3
Velocxty contour and Velocity contour and
cross-sectional velocity cross-sectional velocity
distribution at annular distribution at annular
gap length of 14 mm gap length of 17 mm
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Velocity contour and
cross-sectional velocity
distribution at annular
gap length of 20 mm
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distribution at annular
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distribution at annular
gap length of 23 mm

Fig. 9 Simulated velocity distribution at different annular gap lengths
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Fig. 10 Analysis of the influence of annular length on various indicators
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Scanned image of maize seed Mesh diagram of maize seed
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Discrete element model of maize seed

E11 EXMFER
Fig. 11 Maize seed model

F2 REHEBR
Table 2 Test coding table

ES
KT Factor
bevel i g% /mm SRR 1960 /mm SRR /mm
Annular inlet width Annular outlet width Annular length
1 3.0 0.8 17.0
0 4.0 1.2 20.0
—1 5.0 1.6 23.0

L R POKSF 4 %

1.0, — 143 5 % B2 45 B 2R B AR K SF e 2K A e 2K

Note: The level codes 1, 0, and — 1 in the table correspond to the low level, center level, and high

level of each factor, respectively.

®3 MEEAEMBSH

Table 3 Material parameters of simulation model

w1}
2H Material
Parameter AT i 1 B
Maize seed Transparent photosensitive resin
IR
L 0. 40 0.35
Poisson’s ratio
B /P
HYIBR/Pa 1.37X10° 1. 77X 10°
Shear modulus
3% RE k 3
B/ (kg/m®) 1197 1200

Solids density

F DEM-CFD {1/ B 89315 = K HAER &, F L, 3.4 HTELERSMELQRAERET

KT A2 1 100 4 K Bl #E 47

W5 5 B0 % B X 5 Hp A I Bl R AT R R B IR AT

RLAR - IR 120 7% F 1R ), A 3R X ZOCmIAG S R A — Bk AR e R Y R ] A
B HEAT G 3BT, 1O S ol ] 25 8 S AR A I A i R A B R IS S G
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x4 FEEIMHEMSY

Table 4 Contact parameters of simulation model materials

R S8 BH
Material Parameter Value
RN
%@Tﬁ. M . . 0.200 0
Coefficient of Static Friction
K FP - EOKFF T8 B JBE 4 R 4L 0.078 2
Maize seed-maize seed Coefficient of Rolling Friction ’
WEBKARE 0.182 0
Coefficient of Restitution
JEE 4 [ %
WA 0.410 9
Coefficient of Static Friction
F KTl - 37 WO HOR R TR By BE 15 A %k 0.095 0
Maize seed-transparent photosensitive resin  Coefficient of Rolling Friction ’
| K B R %
lf 95 Pk 2 3R B 0156 6

Coefficient of Restitution

RS HBRAREHER

Table 5 Test scheme and results

R ] 22 S R ALY/

745 WRHE O 58 Do/mm WP O % Do/mm BB L/mm . o
Serial number Annular inlet width Annular outlet width Annular length Represents the. ?oeff{c1ent .Of variation
of seed guiding time difference
1 1 1 0 12.98
2 0 0 0 9.05
3 0 0 0 8.83
4 1 0 —1 11.96
5 0 1 —1 10.72
6 1 0 1 11. 64
7 —1 0 1 9.71
8 0 0 0 8.90
9 —1 1 0 10. 97
10 1 —1 0 11.01
11 0 0 0 8.65
12 0 —1 1 9.32
13 —1 —1 0 10. 33
14 0 1 1 11.41
15 —1 0 —1 10. 62
16 0 0 0 8.61
17 0 —1 —1 11.51

TE D3 g RBRE O S RE (D A FRBRUT LS8 (L N PRBRAC E Y S SR ) 22 A S R . T AL

Note: D;annular inlet width, Dgannular outlet width, L annular length, Yrepresents the coefficient of variation of seed guiding time difference.

The same below.

3.4.1 FH—FHLFFEIK Y =28.81—0.745D; — 0.488 7D +
IR B0 HE Rl 1 05 Design-Expert13. 0 4 i 04l 2l 70,552 5D: D,
. o \ ) 0.147 5D;L + 0.72Ds L + (6)

AR R Y W EIE TR

0.796L°
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Fig. 12 Definition of coefficient of variation of seed guiding

B SIS

Maize seed

uniformity

S I ] 22 7 S AR T VAR R T 22 3 B 4 3k 6
JI 7R, S — RS S A R el AR L P<20. 01, %

TN IZBE Y 2 ORI ) 2R LI P=>0. 05(P=
0.181 5, R/ IZBERI Y R UTUA 2% o A& R AL
TRy PAEL AT LAt 4580 v (8 PR B aE 1 5 8 BRI A
F5E B AR B R R B Y AC
AR R — SO AR S R BRI S S e B
B 1 8 S A B T ) A8 AR R S A —
HMEA S R DE CHRETARE . &H
FOU B A8 A 1 32 UK R e Y A B B E 19 A
Bt B R R AR B [T S A A A T Y F(E SR
NS S € R Y G AN e A O Y
(BB, 52 ) A B
3.4.2 FH—HBEFEAEKAL@OEF LA
51
nieg 7 pi o AR DR e e g, X R — B0k AR S R R
FA) 52 M B, DAL 13 AT 7 350 3 T S i — 3K
PEAS 5 2R B0 BRI 11 B BE 0 5w A K. Fl i
T AT, TR — SO AR S R B Y B R R 1 B
D I 3G KA/ 5 55 K B PR 158 8 D 35 K

F6 SWH—BUETRRYMAERFTESN

Table 6 Analysis of variance for regression model of coefficient of variation of seed guiding uniformity

K T fr i 12 - .
Source Sum of squares Degree of freedom
15 7 Model 27.760 0 9 54. 34 <0.000 1
D; 4.440 0 1 78.22 <0.000 1
Dy 1.910 0 1 33.67 0.000 7
L 0.9316 1 16. 41 0.004 9
DDy 0.442 2 1 7.79 0.026 9
DL 0.087 0 1 1.53 0.2556
DL 2.070 0 1 36.53 0.000 5
DD, 8.000 0 1 140. 95 <C0.000 1
DD 5.430 0 1 95.72 <0.000 1
L*L 2.6700 1 47.00 0.000 2
ﬁ)%ﬁ 0.397 4 7
Residual
P I

KT . 0.2657 3 2.69 0.1815
Lack of fit
P 0.1317 4
Pure error
eyl

28.160 0 16
Total

e R AL

Coefficient of determination

R*=0.9859

1. P<<0. 01 FR/R s Mk %, 0. 01<XP<<0. 05 KR 52 b 3 .

Note: P<<0. 01 indicates a highly significant effect and 0. 01<<P<C0. 05 indicates a significant effect.
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Fig. 13 Contour and response surface plots of the interaction effects of factors on the coefficient of variation

of seed delivery uniformity
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HTRALREIR SRR ENS AL, U
it — SO S FR BN e B AR 6 R 1 5
FE CERBR R A B B AT 2 H AR AR
20 H AR RS 9 A5 = (7 s

min Y (Ds, Dy, L)

Smm<D.<5mm (7
5.2.90.8mm<<Ds<< 1.6 mm
17 mm << L << 23 mm
K H Design-Expert 13. 0 3 {4 3K i 19 iz L 2 %%
A RPRBRIE TR 4. 16 mm, FRER 58 R
1.34 mm, K E 19. 17 mm, B —FH AR R
Bl 8. 60, dit R E S IEAZR WS R, 3
Bt b 1T BE O 1. 2 mm 76 A5 I 2 R PR B A Y B B
kIR R, P 5 16 i HACR b, H &
ol — S0P AR 5 R B /N, R E B 1 TR 3R Oy A B
F5E B 4 mm, BB 98B 1.2 mm, FAPR K B
20 mm , 154 J5 9 5 A ke B o 1 2880

4 BZERAW

4.1 KEEE5HE

T 50 b o5 Ll AR B R TR L R A A BR A R Y
HEA R B USS = , Ig0 A Ry B 958 FOK AT,
i A N T o A BRI K 5 R TR R 24 40 H G
i PR G . A HAEE AR E A AU
AW R i HE AR 2% CRP AL A% 235 mm A AL 4K
354D | K AU T R ke HE AR RE 0 T
B G 4 A A L R ORS i HE A 28 e e A I
Ba e b HER R T O A OK R T R e
BLANE 14 PR o ARG R, 3ESE 7R [
SE T 00 S50, AR 4l 1 0 B 56 45 SR L 1% BN 5 kPa Jf
PRFFIE SE , LD IIEAS [ 2R B 25 0 2 80T 100 2% 1R 1Y)
— B, S5 S BT SR ERE B R A . BT
A TS B T R) 52 PR AR 4% 1 %, PR IE &2
2R 50 55 F ) 3k A5 R — B, 4R T o A ™
M S AN
4.2 FEEIENMEIXE

HEAE RS A S T &R A kS
Xt 1 ) 3 O R AR A T R R N T £ 4R R
B, LA R IR R MR IR AR S5 R BCH PR 6 b
Z M GB/T 6973—2005¢ 5 kL OFf 2 ) 3% Fh AL 56 J7
PV B AR R 3K, BOE A AR R ik 56
S5 0L . VERRERBRME 98RO 4 mm, B E S
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1. Pneumatic precision seed-metering device; 2. Seed metering performance monitoring panel; 3. Test control console;

4. High-speed airflow seed guiding device for maize

# 14

AmtE

Fig. 14 Bench test

(4 2 80, B0 0E A 6] VR k2 B T 9 S Rk B AR ol
JE 3 S PR IR 45 R R 7 R .

PE b 3 B & B M 50 25 R Y R
HE <14 km/h i} , L Z B0 G T 0w 3 &
Tl 6 8 ) B k8 R AE 95. 9% UL B L IR R TE 1.8%
LR PRBEAS B 2B 14. 7% LT, Sl AR S
26 A Ml R LA A A 3 T
4.3 RER IR

Sk 55 ARE Ab F R A P R A [ K
Foft 10 355 17 1, 6 B FF )™ A1) T K it b e o 2 3

5o SR S T — B0 B 28 5k LA
R U 1 SRR I A 5 RO PP R A R R
L 0 2R X AN [] R 1) LR R
IR EE R WL /R o I Ny M 3 50 45 SR m] A - A
YEMP R 8~16 km/hB}, Y6 335" . * R K 99 Fil“ A
958" F AR F RIS R KT 95. 7%, INFE % 5
INT 2. 200 BRIEAS S R A /N T 15, 9%, [A AR 2
Ko PP ER . X R B AN [R] R ) KR
M AR5 11 o 2 A 2 AT BB R R R A 1 S Rk
TR AN ] R D ELAT R ) 3 R

F7 ELEREEREREER
Table 7 Results of operation speed adaptability test

ol / (km/hD GRIE
Working speed Qualification rate
8 98.1
10 97.2
12 96. 6
14 95.9
16 94.8

T3/ % PR BE S S R/
Miss-seeding rate Plant spacing variation coefficient
0.7 11.1
1.2 12.6
1.5 13.5
1.8 14.7
2.5 15.3

5 HIMERE

5.1 REIERRFE

S T — 20 B IR K S R
/R P fE , F 20254 6 H 26 HFE I AR A & BT I
A HEAT EORFE RS . K5 MR 5 4 5 ik
()¢ B B 958 TR, B K HE Bl 544 phy o7 b A v

W BB A R mIAERD , an il 15 e . ALE AL S
i 2BYFSF-6C % K f 8 il L AF #6411 , 488 T
1 700 mm X3 300 mmX1 260 mm, ¥ #l & & K
1 200 kg, Bt & 3 J1 4 73.5~110. 3 kW, 17 5 A
0.6 m, I #ER 647,08 HK 60 m, & 20 m. A
FBED @AW TS T/EKNEAN R
5000 Pa, ¥ KALK A 1.5 m*/min, 4318 KL
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Table 8 Results of variety adaptability test

ditn Fif FEN B B / Ckm/h) SR ) i 1% 2/ % PR BE A S F 5/ %
Variety Working speed Qualification rate Miss-seeding rate  Plant spacing variation coefficient
8 98.1 0.8 10.8
10 97.8 1.4 11.9
SE.£ 390 12 97.3 1.6 13.5
Xianyu 335
14 96.9 1.8 14.3
16 96.4 2.1 15.3
8 98.0 0.9 11.1
10 97.4 1.2 11.7
E.ji %9 12 97.8 1.8 12.8
Liangyu 99
14 97.3 2.0 14.3
16 96.1 2.2 15.9
8 97.9 0.8 11.3
10 97.5 1.1 11.8
M A 958
12 97.2 1.5 12.3
Zhengdan 958
14 96.5 1.7 13.7
16 95.7 1.9 15.6

(2) HBAHLE

(a) Testing equipment

/NAHIL

Small fan

JEFEE

Press wheel

(b) B U TP B R e

(b) High-speed airflow seed delivery device and installation position

B 15 HiEifiE

Fig. 15

20 0. 22 kW, % 1824 ZEUG  BEHLE N2
FERMIL 0.5 kW, AL 5 i FL AL 3 F1 5t 14 0. 4%~
0. 7% , %t LB 1 AT WAl /N, 76 & B4R 1 466 B
HLE S I VR N . DA S 8 & ik e .
R B 5511 2 I GB/T6973—2005 {8k O 25 )
BRI K k) A R A 3, B (E
VE M0 25 5 .

Field test

5.2 RBEER

FH [ 3 56 45 SR A 36 9 /s o FH i) S B 5% A B Ml
W R BE 8~14 km/h i, 5 2 S Rl
B A 4% RN 95.2%~97.5%, T & R N 0.9% ~
2.4% MRIE A S R BN 14.5%~21. 9% ; E X T
Tl 5 B A A% RN 92.4%~96.9%, I i E N
1.8%~4.8%, th 8 % R %R 18.1%~26. 1%,
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2%, R 00T Bb 7 8RB B 2L bR A
BORR B T o X LT, TEAH AR B T v

U TR A AR R TR R R IR AR AR
S RBCE/N B TSR T E MR E . L
B R W], A8 KRR A2 BER KAk P HILIE B A
JRE DXCTE] P, T O e T O R e T ) AR AR E
ENCORAE S T

*F9 HEREER
Table 9 Results of field test

o U A R CIWIENG R -
High-speed airflow seed guiding device Gravity-type seed guiding device
s B 5 7 B 5
" TR %/ % B/ % E R A/ Y

. IR %/
Working speed n‘i‘ﬁ}:’/ﬁ Miss-seeding
Qualification rate

Plant spacing

NS 1)
D.%%/ & Miss-seeding  Plant spacing
Qualification rate

rate variation rate variation

coefficient coefficient
8 97.5 0.9 14.5 96.9 1.8 18.1
10 97.1 1.5 16.5 96.3 2.7 21.4
12 96.1 1.9 19.4 95.2 4.2 25.4
14 95.2 2.4 21.9 92.4 4.8 26.1

6 & RECHE 14,700 LT, MU0 3 B 26 B Y PR PR 45 1
Za TE

DR SR A P R, BT T K = A
SMEE EANKERFIRA S B RE TR T,
T AT PR B 45 R 1] S D e G AR B R . R e
WG E R R MR T Rt T
WA BT, B PR D BE R BRI BE O TR R
JEE 5 m i B RS I SR

2) 6 PR S o3 A 2 S8 B AR 8 R i SR A
W R R 5 B R TR OGS B
(4 5% i AL, B BR R B D SE R O BR B  1 E R
MK E MRS 8B A 3~5 mm,
0.8~1.6 mm.17~23 mm. HNIt—EHE i S5
A ARG O A LAl E T T 2R A
Ay HT L B T OG5 45 R B3R 4T AR AR Y 38 HL 52 TR R
ORI E AR RS HAR AR O 5EE N
4 mm, FHEEE O 5% E N 1.2 mm, 37K E N
20 mm,

3 XS AL I 1 K R R R AT T
R S EN N W ) Sl SO = B W A L 7
G KL SR P 2, T R B 5 A 6 S [ R Al T 17
T R A A0 45 R R B Y R L B <14 km/h
BF, e L S HCA G T Y e U R R Y A R
WHE95.9% LA b, I AE 1.8%0 LAF AR I AR ¢

Xof A Ml 8 EL AT 35 0 1) g M

40 DAL b A iy i 4 A B TF e R g . 45
TR 76 A % By 8~14 km/h i, 5 13 i &
Tl 25 BB A 4% R AE 95.2%~97.5% , I & R 1E
0.9%~2.4% ,BRIEAS S5 RECAE 14. 500~21. 900 ;
J1:F P B A AR RATE 92.4%6~96. 9%, T #E %
£ 1.8%~4.8%, bk BE & B R B 18. 1%~
26. 1%, 1o H AU P S AR A T e AR A AR
FTEHOXGMEE, SSERARE N SRR
HH 5T SR 43, 12228 8 48 5 A% 46 B0 <00 30 45
B R B KFC I BR 51 5 Y R Y A R SR
Wi, T3 1 T AL J2 T 1 e e
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