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Fig. 1 A plane uniform flow passing an airfoil

w DU I 45 5 28Rk AR T A5 05 (SZD0412 — 9 ) il 3 A I 8h F1 WLAR 2 7 3 3 45 S0 56 28 (Y 46 k2% ) 35 H (SZJJ2014 —032)
TEF B U, B, REN S R N B AR AT 7 2k FST , E-mail ; jingyan16@ aliyun. com



94 & A Bl B ¥ i

2014 4

VD i TR A I S 0 R R B S .94
555 IS B oh A A o, 3 A R A AP T Y O
B HE s A bnfh i 5N BT % P S R 1 b
IO T, AR SC R e e 3R B TR AR 3 21
L N N R B N N S P S
— SRR LAE 58 3 B o B 5 00 G, HLIRREflGE s Bl
T 1) L pl T A A R A R 1 AR S, 4 2
P71 SEAT ] — s fih O, QA 1 A e A 2 2
W W, o PRSI, FISm w, W, &
SIS N A e S AR ol i T B S PR RES B
FLRYE | A A X R D E Y 2 — S E B B
8 E A o KXY S 3R K I AR 5 1 5 & U
BN R AE o BRI 50 89 07 [l b 250N 181 1y
7 o A ARG A R R R 4 T 1 A B, KA
TR I TT AR X —FLRER . B 1
I o 2R S - S AR A T A A s Bl
A B AR b A 3 S T 2 0 I BT 1), 9% b S i
7 AR R S R S BT B A O 0 I A T
H PR3 R B R0 e B, e B 1 P W, Ok B
JEFR AL, B TS 41 75 ) Jie e 90°, it Kk i AE T
RS 11k — A R KO o e AR
Mk i2 Bl 7 1) AR, K BHLAL -5 e 5% R S BLIE 2 v
X — BH 77 5 fil i 32 32 Bl 23 K S i H e ofF
JE S LA HLBR REF% L M TR AAHLBRRE o 181 L vp ity i A
Un SRR FRR Y W BIH £ ST 1B R ZE AT 2 B R R
F 2R B M R S S i s 3L, K IR 0 33 i1 4 R g g Ok
-3 K 5 Wiz Bl T 1 — 2, M A Bl A e
Fet o &L R R B9 SR A J5 1) A B LR AT
WRBE . A o BOEE, W5 30 Hr, 2o T 1%
FIFF A EORM B LRIE S [ — BSCHk, 5% 2 A 19
TN 52 108 PO 16 25 T2 eR VKR 1 () MBUE D AR AR s 1Y

r(s) =f(s) +A, l—[ZJ +

@srgmamm%s%@ﬁmm—ﬂwgﬁ
DLIE 2% B S 1 1 SO R 2
r(0) =f(6) + Z A,sinkf (2)

52, - 9 T B T 7 AR 1A Y T T R S R R
Woig T2 5™ R R 0 25 0 TR 3R N A 19 4
A EWS, TR — DR w8 2R

2

I = j_m r(s)ds =

fi (f(a) + ki Aksinka) ( —é)sin@d@

oy TAEW] B e AL R A, A A B TR
10y 0, 2 B IX B0 S Ui B 26 10 B R I sk,
17 285 B R (2) N
r(0) =f(6) +A,sinf (3)
JLF BT A B BEA SCRRARECE e Q& 1A R A
BB £ Cs) T

(4)

Y £0) =Ayeot (5 (5)

SR IR, B (4) L (5) 45 % 1 B
TG AT 1 O B R Y R AR AR R i
Hh Y49 SR 08 I AT i 5 T8 R 50 R i

(6)

o £(8) =Aqtan (5 (7)

TER]— s AR R, i 20 (4) 52 L& e 9 B
TAIAR SCRE SR BRI 3 (6) DR 5 1 e 54 52 ¥ 32
TUS% AT S8 A AN TR (8 o0 A LA R 7 2B A [8] 18 5 1
TR o PIEE S s BB AN A 2 B, [
FLALH AR 75 T P 4 o R B 2 5

RO FE BT 52 B rp 8 9 30 1 B B X s AR
i A9 2 AL HUAEE A




%73

A A BRI b 3R R ki 0

PR BB 5T 95

P2 PR IR i R o0 A

Fig.2 Two different vortex strength distributions
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Fig.4 Performance curves of the newly designed pump
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Abstract; In order to investigate the law of ammonia volatilization and nitrogen infiltration in the process
of biogas slurry surface application, the rules of ammonia volatilization of soil surface and the infiltration
of total nitrogen, ammonia nitrogen, nitrate nitrogen and water in vertical soil profile were systematically
explored by soil column experiments at room temperature. The experimental results show that the
ammonia volatilization mainly happened in the first five days, which accounts for 97% of total amount.
And the maximum daily ammonia volatilization is 93. 24 mg/(L-d) , which appeared from the second day
to the third day. The infiltration rate of ammonia nitrogen lagged behind the water infiltration. The
distributions of water, ammonia nitrogen and total nitrogen mainly exist in 0 ~ 5 c¢m soil. And the
distribution area of nitrate nitrogen is 0 ~ 15 ¢m, bigger than that of ammonia nitrogen. The variation of
ammonia nitrogen of topsoil has a high to low trend. And the whole variant trend of nitrate nitrogen of

topsoil is opposite to the ammonia nitrogen.

Key words: Biogas slurry Surface application Ammonia volatilization Nitrogen Dynamic
distribution
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Investigation on Vortex Strength Function along Midline of
Axial Impeller Airfoils

Yan Jing'? Kan Nengqi'® Zhou Xucheng’ Wang Li’
(1. School of Energy and Environment, Xihua University, Chengdu 610039, China
2. Key Laboratory of Fluid and Power Machinery, Ministry of Education, Xihua University, Chengdu 610039, China
3. Yongyi Pump Co. , Lid. , Chengdu 610300, China)

Abstract; Singular point distribution method is an important approach in axial blade design for computing
and shaping midline of axial impeller airfoils on a developed flow plane. The principle involved in this
method is to place continuous vortices along the midline to replace airfoils, to induce a plane velocity
field meeting the requirement of specified pump performance, and, finally, to form the required
microbending airfoil midline. A proper strength function of vortex sheet is a primary to realize this object.
It is found that the commonly defined strength function is only suitable for flow conditions in runner plane
airfoils. We presented a new vortex strength function differing from the traditional one and justified the
reasonableness of the new theorem by potential flow theories; the resultant velocity normal to the sheet is
zero , in compliance with the fact that the flow can’t penetrate the solid airfoil; the computed velocities at
the front and rear points of the airfoil in a uniform stream indicate these two points are in agreement with
Kutta — Chaplygin conditions. The paper formulates a new way for axial airfoil design.

Key words: Axial flow impeller Airfoils Singularity approach Design



