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Fig.1 Geometric construction of throttling grooves

(a) BOEWHAM (b)) =ML (o) Wiy U TR

PIt% . et RNG k — o i it #6828, s gk th 1 & )
P SAT B E R AR B 10 77, BE L 46 5 i
Sy LI, B BE p g 896 kg/m®, 22 I HE 30°C B (1 3)
JIRGBE w29 0.062 kg/(m=s) o ALK A [F] K]
e RUSE BEAT W RS TG 5 P A N, 8 P Fir A 280D gkt 7
TR RO DT R S AL E (X =
0.6.1.4.2.0.2.8.3.1 mm) MM X4, K 2 By
718 DR RS IO ASE AR R TR X AR T Y T oA
Ko B2 22508 BRIE R , 3 o = A T i
A9 Y U A A

K2 W ES s
Fig.2 Pressure distribution at notches
(a) X=0.6 mm (b) X=1.4mm (c¢) X=2.0mm
(d) X=2.8mm (e) X=3.1mm

BRICAEAE R 1O BEV B N, e P 4 R 23 A 7E A,
A A L Bl B s A 23 FE L R AR TR
e, A BT % e B 2 AT BROE RS B R T
WIS A R T TR A, VAL O E [RR A, B
A NI Y L TR

AR TR R R Y TR R R, R R Y
Fis 3 A e A L B — A A BT AN R T O A
P, T o iy 22 6 PP A e 4 O 30 L3 BT 0 A T
A b, 7 SRS BT

MIET AT LA 9 U B R A7 AR 1 T
MR AT LR/, T Ty S P or A AE A, A, B
b, B AR LT R T A, SO AR AE
Fi J3 o3 A vp i 325 5 B T BESG 0, A, F8CTRT A9 9 3L A
A o555, i A BT b B T R0 W 1) A, BT L
R, Mo I B BT R B N R 5 AR DT 1Y
Ja B A RS S0 R, W AR A K W 2
e Xk e 7 73 A (49 52 iy oy 3, SR B G T AR AR
A, N RS AP
1.3 dimmEReEm

FIRT, 7271530 1 10 3o 30t BURE R A F 5 v, A AL
A AR 4 9L T R 9 BB K 22 1 R T T Ak
AR g — AR AT IR T {15 A i T 22 € 4 e
SERCIT U b o 7 BT i 1 B AR B DR
/N I

W 11 R 4 3 0 BT A T g T T, L TR R T
A B2k D = )t 2, AR E 2R 4% o i T AR AR i
BT A, 2SR B R AR o e A bk R R T B, A
AT 058 TAE B I o SO A3 332 3 v AR i x
I 11 24 SR T LA AR b A Ak B o R 9K T
106 S S T8 o E R 1) B RE d K B BROE I H 5
TIE H P A B 5 R 1 il e A A AR A Y R
ZEVIAH L 4% %3 Fl OB XA A E .
T g o3 A R 1 23 B, 6 i R TR AT iR
B, S TR R RO R A g BT A G iR
T AR O



310

& ol Bl

Eid 2014 4

3-X
3

—(3-X)/9-(3-X)"

A, =9arccos
_ 8
9+ (3

(3-X)® Jo9-(3-X)°
VI9+(3-X)°

(3—9X) ]+

1
3 _X)z['n—arccos

FE P, 15 2 il i O T AR 2, 8 A/AL I X/X
YA AR AR AL B, AP 3 7R o BRI 19 A A
NG 0 A, BEET A, Y T AR BE T A A
KA A, 8] TR 22 B 5 22 080/ B & 72T e 2
e i AR LE A /A, B e 1R F ARG 8 =
oy FEAE R, 25 250 i 1 T AR IR A AL Y H BB S

o1 MK A,
e — A = vl . N /4 N
o1 A A B 3o 9 TR A B R 2 A
2 2
A A A, TR REDRE KNS AR AR LA, (A, A BT T X R
(1) TWOT IR A S A, B HR IR S R S SR /N U T
K I Matlab 2 il £ 55 3 1 107 0% 32 i T80 ARG 55 AT AR 2
10O pemsssssssmsssssmetsspp 20 1007 . 4, 41.00 1.00 e 20
T 7 ¥ s tda
0.75  Heg Qy’"aﬁ 15 075} Afn"in "f 075 0.75f" o jmi/r;l 15
’ K . 5 * A @
é Amin °°av o Aq /4, é Xmgﬁ
< 050 b .
~ =
025
0 | paiiiapen®® 0
0 025 050 075 1.00 0 025 050 075 1.00 0 025 050 075 1.00
X/ X max X/Xmax X/ Xmax
(@) (®) ©
B3 ki R B R Y R Al R
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Fig.5 Curves of flow rate vs pressure drop
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Fig.7 Discharge coefficient distributions with variable opening
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Stationary Flow Characteristics of Notches on Throttling Grooves

Ye Yi  Yin Chenbo Liu Hui Zhou Gen Jiang Xuefeng
(Institute of Automobile and Construction Machinery, Nanjing University of Technology, Nanjing 211816, China)

Abstract; Aimed at three different notches with typical structural features, the stationary flow
characteristics were investigated thoroughly and critically. The computational fluid dynamics approach was
used to investigate the pressure distributions in notches, and the changing rules of the restriction locations

were obtained. After deducing the calculation formulas of flow area, the metering characteristics of
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notches were studied. Based on the relation of flow rate vs pressure drop characteristic, the discharge
coefficient as a function of Reynolds’ number was obtained by using experimental study and theoretical
analysis methods. The stable value of the discharge coefficient was also given, and its variation pattern
with variable openings was discussed. Based on high consistency between theoretical values and
experimental results, the steady flow force and throttling stiffness were investigated, and the results
agreed with observed ones were obtained. It was shown that spheroid-notch was applicable under the case
of rapid pressure establishing as its discharge coefficient was high when the opening was small, and its
flow ability was excellent. Triangle-notch was suitable for the circumstances of high precise control due to
high throttling stiffness and smooth increase of flow rate. Divergent U-notch was applied to the conditions
of rapid response and stability. The research can be extended to structure optimization and characteristics
study of notches, and also provide some useful references for the design of high-performance hydraulic
control valves.

Key words: Notch Stationary flow characteristics Pressure distribution Discharge coefficient Flow

force  Throttling stiffness
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Effect of Mineral-based Additives on Organic Matter Degradation
during Pig Manure Aerobic Composting

Li Ronghua' Zhang Guangjie' Wang Quan' Zhang Zenggiang” Mao Hui'
(1. College of Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Key Laboratory of Plant Nutrition and the Agri-environment in Northwest China, Ministry of Agriculture,
Yangling , Shaanxi 712100, China)

Abstract; In order to investigate the effect of mineral-based additives on organic matter degradation
during composting of pig manure under aerobic condition, pig manure was mixed with corn stalk powder
and the mixture was composted for 90 days after amending with mineral-based additives such as flyash,
weathered brown coal, and bentonite at 2. 5% addition amounts. And the organic matter degradation
characteristics were evaluated by chemical analysis and FTIR methods. The results showed that the
additives had no remarkable influence on composts temperature evolution. During the thermophilic phase,
temperatures above 55°C  were rapidly established and continued over a week with the maximum
temperatures up to 70°C in all the composts. TOC and WSC decreased as composting progress, whereas
the TOC decrease was enhanced in order of flyash, bentonite and weathered brown coal. Mineral
additives improved the composts humification. Germination index of Ardisiasquamulosa presl seeds showed
a significant negative correlation with WSC, and presented significant positive correlations with PHA and
DP. The organic matter of the pig manure-additive mixture was characterized by a high polymerisation
degree of the humic-like substances, with a relative high proportion of humic acids in relation to fulvic
acids. The FTIR analysis showed that the contents of the compounds with —OH,—CH, and —CH,
groups decreased with time, while the contents of the compounds with —C =0, —C—0—C,—COO
and aromatic groups increased with time, and the organic matter degradation process could be last for
60 days during composting. The GI values increased with composting time, while the developments were
significant inhibited during the initial stage when mineral-based additives were added. After 90 days
composting GI values were over 0. 5 indicating the maturity composts for all treatments.

Key words: Mineral-based additives Pig manure Compost Organic matter degradation Infrared

spectroscopy



