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Reflections on Deep Nitrogen Removal in Urban Sewage Treatment Plants: the case of Ningbo
CEN Senl, ZHU Zhen—jie2, WEI Tian—qi2, CHEN Xin—chun2, DONG Jing—jie2
1. Ningbo Research Institute of Ecological and Environmental Sciences, Ningbo 315000, China;
2. Ningho Yonghuanyuan Environmental Engineering and Technology Co., Ltd, Ningbo 315000, China

Abstract: In response to the water environment improvement requirements of Hangzhou Bay, this paper
examines the deep nitrogen removal practices of urban wastewater treatment plants using Ningbo City as a case
study. Faced with challenges such as excessive total nitrogen discharge and an imbalanced carbon—to—nitrogen
ratio in influent water, the paper compares heterotrophic denitrification and sulfur autotrophic denitrification
technologies. The findings indicate that sulfur autotrophic denitrification demonstrates superior performance in
terms of nitrogen removal efficiency, operational and maintenance costs, and its low—carbon advantages, making
it the preferred choice for current applications. The Zhenhai Wastewater Treatment Plant project has successfully
validated the feasibility of implementing this technology in Ningbo. This study aims to provide valuable insights
for reducing land—based nitrogen fluxes in coastal cities and enhancing water quality in coastal areas.

Keywords: Ningho City; Urban wastewater treatment plant; Deep nitrogen removal; Sulfur autotrophic

denitrification
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Challenges and countermeasures of tail water discharge for marine aquaculture in Ningbo
Bingling Cheng; Zhenjie Zhu (corresponding author); Jun Li; Jingjie Dong; Xinchun Chen

Ningho Yonghuanyuan Environmental Protection Engineering Technology Co., Ltd.

Abstract: Marine aquaculture is an indispensable and important support for the agricultural economic
system of Ningbo, and the discharge of aquaculture tailwater up to standard is one of the important indicators
for implementing the "double improvement" of the ecological environment quality of coastal waters and the
competitiveness of the marine aquaculture industry. This article focuses on the goal of stabilizing and meeting
the discharge standards for marine aquaculture tailwater in Ningbo City. By integrating methods such as data
compilation, field research, and departmental communication, it systematically analyzes the foundation of marine
aquaculture and tailwater management in our city. It summarizes the main factors that restrict the discharge of
marine aquaculture tailwater, and proposes targeted countermeasures and suggestions from the perspective of
regulatory mechanisms. The purpose is to provide reference for the green development of marine aquaculture
tailwater management and marine aquaculture industry in our city.

Keywords: Marine aquaculture; Tailwater discharge; Monitoring and supervision system; marine ecological

environment
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Fook B B R 2 AR RAURARE RAF . S s A s AL T R Bk & A, I

B R BAF
FHEE 2k POSS A A H ik

1. % 5t

e [ B AR 7 A S U8 5 % 10°, R
A TE IR 3 % 10°, FRAEFYG & s Je AL T 5
6] 54224, TRl D st B A 25 Jih s Je A B ) e
AR r gz Y Al TR Al AR
P R R AR R RS R R —, HIlr R
2% TEERGE TSR BEE BRI ISOKE
e LR L B AR Y, 3 I X PR B35 g
TESZAEINR, X S ilT5 Ve i s R BREL T 1 5 ™A )
BER R TR IS Y X PR T YRR A g
FEATRZNE, s PR O BT 12 C O B> Al

w6 L B 4Lk

A iF R

Al BT R ] A AP 5 3 e A Ak B A
CITRE T REMTE, 2R R B | Yyt fy
WAL RO R A R R SR B HEE L
5 YR AL BREORAT BRI R R 2R 0L BRIA S
IR 0 LA — 7 HU A SO AL 2 2550 R
VEIAL AR, Sl BERE I, AL i e iR A%
PEFD T, DTTREIR S5 75 e (AR R e S , e
BEREREAR , SCBL S s e P A B IR A 70 . SEIRIER
IR RS R I ARIE AL P 5l 5 e , FRIE 5 2hdu ki
JEFF T XZIT R BRI . i AR A
X P AR S s e e AT 1 IR A RIS,
M 3 AR A T e B | SR BE BRI TR] | B
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SR ARSI A SR, 18 T AP AL FREE R . AP
Ja TS5 U S R A BRAR, SAE T IR E I o)
FfbRE, I H AR i B A g . Rz
R FH 5 bR T 25 v e R 1 A R = A A B B
BRG] | JE 2 SR S PR S TCHLZE BE R
HEATEC, TERAE TOUAETT , Erihis Je i i 2k
96.75% . TARAE PR LA FAVE A B P AR
ORI SIS e, WS R B Y FABET AT R 40 min
i, AR BB RA 85% LA L, BEE VRT3 A,
EBRB TP, Chen 45 " BF58 T H W0 H &5
Ve AEA TR ] LG 25 T A DERICR S, & B0 224 T ]
ey 301 i, B A AR HAR T 2%

TR LAY V14 =5 D D) R HL e T B A — b
ST . B A LI TE MR 1AA, KA
e - FURDIE 82 20 B S TR, XA 30)e s it v
DIBE 23R, 3 A Rk 2 Tk LA 5 T L
1S 24300 5 T, T ) A Ok R A B AP AT B
AR BAEE 2 . BRI SR — PR R L Ak
5 E SRR LTI AL 24 70 R B 1) 25 7 A 211

L™ A5 AH T b U p e 1 76 3% TG
R, GEA AR RR EARER TS, FIRZE “OFF " RS
P, B TS Rt R AR . (HZ,
AR AR R TR AN, A KR, H T 20
RS, B oAb B B ICE R i A R 4E, Tl pH
M 17 A B JINAF B SE B FH A 2o TR, Aok A5
KT i T K A T B AR, DL A AR E T
TR LIS AR RTORL Y iide e K LI . Stk 3t
T 5K ST REA | Pl 000 < 0 < 180° , fE/K Syl
T s L (1), S AMEEFALBRITA
b, WSR2 B atAT AR ORI AE AR, A5 S0
RS R, Wi A M FLALRRI , 107 223K 53
BIR, O] DU R AT B R R R 1 AT il
JE I BT RO, SR LIS . SRR A e —
He i BE A = 4E R o1, ARG b 2,

X THEAN DML, BhEEANRERR T E ARG ks

30 o  FERWRERE

HEAFRBARS T RER, 2 XA B et £
FITE R TR ERT R . PRI, B34k pH i
ﬁﬁ”?ﬂﬂézL{&E’JEﬁﬁﬂT TG I T A R

2.0 0 0
. @4@ o

e i O U

1 R EBRYIER

Do

2.1 MR 5.

2.1.1 ¥

22 R R 1o T 1 R S AR 40K POSS A4 8F HNS (O
H et RE IR A RLIE S BE AT PR A 7)) — S
+ TR R AN (SDBS ), R ERET, LI_LHR AR,
EETK, TR E AR

2.1.2 %28

LT-21A £ZLAMHAY, Jb 50 R E QA AR AT
MR ] PHS-3EpH i, AR AR A R A w

2.2 iwHE

B 7.6g — L BERE, 2.3g T T hEIEIRAR IR G, 2.4¢
ORFRIFR T 80.4g 2B F/K, FHINA 7.3g 2RI
T S A8k POSS #4KF HNS, A5 10min J5 BIFS
B8 S A B AN K LR NM-02.,

2.3 IRz MESELE

2.3.1 M AR i

i) NM-02 Hin A B R i 0 480 Ak 40k 8 5 #L i
() pH A, 8 15 WL TR 49 IR 25 0 40 i 2 75 77 T 7



Rtk

2.3.2 JR AL AR A

E 50mL B0 45 T 43 S I A — 2 o Sk 149 D5 il
S A R RN K FLIRE (LR iRk NM-02), K 50
EHAYRZ 2R Y% 30min, FELL 3000r/min f 5
B0 3min, iCEFLLZEEL, BN 270282
AN AN R LR o 4% (D) TR
FLILE

_ W Xmy
my

(1)
K

n— FIRFLLE, %
A8 S Ak B RV K FLIR T B ¢

m,—— JE{EE}J%\% ' 8

w— FINE, %

2.3.3 JEL I AL R

TE 50mL 5.0 8 v 43 5 A — 5 5 14 Ji il A
30g NM-02, $f O AR G 4R35 30min, FEL
3000r/min AL B 3min, iCEFULZAAREL, BUR
J2 AR 3 21 A 3t A4S 3L A TR w0,
BFUALZAY B R, A 0.6g EAALAN, Pk 2 ik
SEAVEF, DL 3000r/min (13 B 2.0 3min, HUR 2T
VRGE i £T I AL P A B R 0,0 #22(2)
TR ML

my

a=(1-Y1)x100% (2)

wr
AR
a — UL, %
w—— BEFLE SR, %
wy—— WEFLRTENER, %

2.4 KA EXRHREAERER
2.4.1 K 1 il GG oE L

FREL 10g KHs 1 550U T 100mL LEARH , $2 F
b 1:3 A 30g NM-02, 7EI&JE 50°C . %3 300r/min

)
)
®

TIPS TR 30min, FEETRAS U AN U8 L 2GRS
| 50mL 2.0, 7E4%43H 3000r/min T ESOAHLES
O 3min, AR T ZWOH, G T IR e IR Sk 2R Tl g
B WA T T —AIEEREE, 738 1 RIS e R
P HJ 1051 2019 FRife, 383 21 ARG AL T i e
i PEANEE 20 1K,
2.4.2 KHE 2 SIMIRIE R YESL T

FREL 10g K 2 Sl 100mL BedrHh, 2 [E
b 1:3 fTA 30g NM-02, 7EiEE 50°C | %% # 300r/min
THEHE DR 30min, FEE RS SRUE 0 U8 L 2GRS
) 50mL B0 b, 7EFEEE 3000/min T B OALE
> 3min, YR FIZWRAR, e DS F 21 THhE
BT WA T R — AR, 23 B A ICUR HR
i HJ 1051 2019 Fif , 38 i 20 AR ASCAHE T e
Frih A EIRIEE 20 K.

2.5 BRI R 5 Es05

2.5.1 Kk 1 S IMVRPERRNG BLE B SE 50

FREL 10g Kt 1 SIMUe T 100mL BEARrf, 42 [
b 1:3 A 30g NM-02, 7EifEE 50°C . %% 38 300r/min
THEFEIEGE 30min, FHE RS HT T U8 | 25505 RS
£ 50mL #5058 , 7R 30000/min T EOALES
0 3min, WA FZWAH, e FHED S =F 21 THh g,
A3 TR AR HI 1051 2019 FRife, il i 21 2Nk
ACIMRAHE TR Bl . B IFRTA WO, A
A 0.6 ZA AN, Bt 2 R o8 2 i o P R e B
£ 50mL .08 T, 7R 3000r/min TR B O HLES
A 3min, KR0S FBAHBEIA 50mL /s =}, 4
B FLIR S S5, M APKRFLE PN 0.68g FLIR , 4
P WA SE VA T T —UmeiE vk, MR E Uk
20 K.

2.5.2 KUE 2 S IMURIERR B e SL 50

FREL 10g K 2 Smie T 100mL Befrf , 44 H%
b 1:3 fTA 30g NM-02, 7EiEE 50°C | % # 300r/min
THEHE DR 30min, FEETREE U 0 U8 L 25 RS
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F| 50mL B0 1, ZEHE 3 3000r/min TR B O AL ES
> 3min, WEE FEH, RS - AT g,
Ay e AR JRARYE HI 1051 2019 FRifi, i 1k 214Nl
ACHE TR Sih e, BIFITA A, mgAE T
A 0.6 ZAAUAN , Bt 22 [ R o8 2 i e P R e B
2 50mL B0, 7RG 3000r/min TR B O AHLES
> 3min, K BLO SR FBAHBELA 50mL S E =}, 4
BAURFLIRC S M, AR FL P INA 0.68g HER , 4t

PR BRI MRT T T — UM I e, TR TE
20 K.

3. &8 W

3.1 MR SIS ER
3.1.1 M SRR Rt R

Iy

a) NM-02 pH a7 31 5

(b) MRz HEATLE
2 NM-02 nm Ryt K5 A4/ 28

IR 2(a) 7T DAAE 3, 1 i A& A ALl 2L
pH H 02 8 i, NM-02 M FLIBCIR S48 M 3 IR A,

32 o FTRNERE

ARSI pH FEAKE 6 B, NM-02 FRRAE M3
WORZS . X T NM-02 FR¥RFELE pH 28 {5t 1
A R it o C N1 2 I R ) Ve i N e o
pH 1 AR (18] 2),

3.1.2 FUALIGIERE SRS, R

24 NM-02 /R pH SRR, ARSI HA9] 4 Ji
TMIFHRZ 30min, B0 38k £1 A A AL
RS, RE 3 TLER, YIEIM ek LR
HG 7 EE/NT 5% BsE, NM=02 X B0 AR 3 35 R AR T
80% , X UEH] T NM-02 HAT RAFIFLAIE A RE 75 4
IR AE AR ZLI P 0 5 HER T 10% B, 3438 TR
TR, XA NM-02 fFLALHE A B ) 32 21 S G
IIRATL

100

0 1 1 | 1
1 3 5 10 20 50

AABRPRESLL, %

3 BRMEEMT NM-02 XML IG AR

3.1.3 flFLRE SR 4E

] IR FLAE T TR B FLE A S AR B
SO RIS L, B0 43V e Ak 2T 4 NI S
I EahR, & 4 TS, SIS TR

100
98
96
94
92
90 —a— IEE, 1 minfg
88 —— A 18hE
86 L 1 1 L

1 3 5 10 20 50

FEFERASEE, %
B4 RIEMEEMET NM-02 X BSHEaEIL R

%

AL,




W IEAEA J5, BFLARERTE 90% LA 1o [RI,
FL Imin J5 AR FLAR 5631 18h JR I REFLRAHZEA K,
UEW BB PR AR 6 I [R] A gt TR 2 1, X aiEl] 1
NM-02 fJt55 iy i PEfE o

3.1.4 pH fEERm 7 45 SR

T AE BN OK FLIR Y pH MR 10 AT PR
Z S H M5 L > 5% B, NM-02 X [ % 34 7 g
152 B, PG SR A EE 5%, TFRE T 6 YK pH i
SEIy, BIWIAG R BRYE 25 0F B R FLI AT 5 S s
SRR (), 8 N 5 98K FLIS I e 7L
(@), Pl IR AR ZTE FLAIRES (B)), LA,
PR, 23 6 AT Al R UEFL IR B 7L 34 AE 80% LA
Ll 5 R RN T RO R S L T,
R G e A 2T R A T OERA MU A AT R, TR
R e AR 245 0]l FH RS o

@ ©) ® ® ® ®
5 NM-02 MEHEIMIL ST pH FBHRARITTE

3.2 FEAMEMA D MISRMBEAZRNG
RZF3

I 6 RIS 2, FEAMINZY 7 2= 15 1 LY 261
&, NM-02 PRI BE H R 5L 55 i 5 e hE A%

@ h @

Z AR E MR TR Sl N T 1.5%, 20T
FMFNT 1%, 105 G0 S IS 5 R 7E 19%-
2%, [FIE, FEARFMINZGFHIAEIL T NM-02 EVEE K
IHAE VR 2 iR AR 8 N T 2%, 156 A GG VeI i
TSI KT 2%, IXUEW] T NM-02 75 fs v
fE. SN, FEF] NM-02 RJ LI FH mi P sz i1
T, TR 2 AT PRI ERE , Ll NM-02 HAT 5K
A PEAT F AR AE DG 24700 T A 320 FE Rz Ak 2
BT, SN IRCR R, o I T2 AR s
7 Fis o

—o— NM-02iEi%k, *MNnZ5HI

5 —e— RIEE, HNZgR
\ REREE, TAMZGH == NM-02i&%, FHNNZH

123 456 7 8 9 1011121314 151617 18 19 20
TEIRERRE

(a) NM-02 3% B IEIRE R

(Z: R . T RBE R & : NM-02 F%/EHE)
(b) KE 1 SHRBFREHRR

6 NM-02 MFTRFHKRE 1 SIHIEL

b me

NM-02 x| -
\]/ ] e At R 2t
SR > [:litvess S| S
CRUE A

FIAEH NM-02 —>

T

pH A Z5735) B

7 NM-02MZNATE
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A SCUA 2R B i i PR SRk POSS B8}, 5
B TETIE PR | TOHLER S5 25 Bl 1R S A [ Ak
FLI NM-02,NM-02 ] DA3a e pH a5 42 il 2L i R
A, pH RRRPERTFLALIG IR 2R 80% LA L, 75 pH Ky
Bl S BEFLR N 90% LA b, HEATEFRmRTE, 27
PEER LS ATRA RAFRTE BERCR o

NM-02 JE#REBE 20 Yrb B ZR B S e
KIRE MR Ve S IR/ T 1.5%, M T o i B i
PR, HIANROR W2, AR SRR s
Ye sib BRI Rz $i v 22 S SR S 3 0 T B A B R
1.

NM-—02 PRI A0 5 (4 478 B 0 1y 1 e RO S 1) 0 34
THURROR , KIS T S5 A BRI 2 T A
A, FEEE RN R K R b S AR e BRI R R 1 i
TR T ], SCB T faR R )2 4 A B GAAR
IR ISR, B IO B It S 3L

DL < S —— .
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WA W TA2,2020,39 (10): 1-7.
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and Engineering Progress, 2017, 36 (12) : 4692—4699.
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" EZHE PER [FB&HR =
CT PR T IR BRA ] #V T T9%T 315000)

W B AFZAWBEHRAAYHAREEBET, ALETRAALIEH AHT R 5EMEEY
WA ME = fra @A, AR RAE LR R, LA, 5 2REE I A

950~1050°C , B AR/ 9%~11%, i JEAEE T —100~—80Pa, 25 M5 /BT £ 1.8~2.2rpm, H & A

ok FTEE AR £10% AR B, B RGBT AR TR ERFL 99% A L, XX pEdr

R AHAREIF MR T RIS RA BB BATH S TF, AR B RGO AIE S e

WE P T T 2o ik I L ERIR T,

KHEE AMEY ZHapaBAE @EE EHAK

Abstract: To achieve the efficient and stable operation of the rotary kiln incineration system, this article
focuses on exploring the influence of key control parameters on the system's performance. By constructing a
three—dimensional response surface model, the characteristics of the optimal incineration area are intuitively
presented. Research shows that when the system temperature is strictly controlled within the range of 950-1050
°  C, the oxygen content is maintained at 9%—11%, the negative pressure is stabilized between —100 and —80 Pa,
the rotational speed is precisely adjusted to 1.8-2.2 rpm, and the fluctuation range of each parameter is strictly
controlled within + 10%, the operation compliance rate of the incineration system can be stably maintained above
99%. These key control parameters work in coordination with each other, forming the core elements to ensure the
efficient and stable operation of the system. They provide important theoretical support and practical guidance for
the optimization, regulation, and refined management of the rotary kiln incineration system.

Keywords: Hazardous waste; Three—dimensional response surface model; Rotary kiln; Control parameters

RSN FE ZAE R W 44 5% 55 AR [ 50 E JTIRY)) BA TR | FbE | Dy IRIESE SR G R,
P8 A 652 52 00 6 o v R 531 5 1 R Y BAT TG B e FEGR YRR MRE W RAT) . AREA
PE SR e R fa g s R (B MG RIET | SEEERE, TR E RIS 231
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W, BRGSO BEOR , T il Ak S
BIEE WA SR . AR RERRERGR
SEPSRI SR S R RS, s s e e, 4R
e SEECR , WS YIRS fE RS R Ak
PR BEEOR S S SR &, By SEB TR E A R

1. $Epeikitiz

BEPRE Tl IR BREOR , B A—7E B3 78
2 S YA B BRI BB N T AR
BER, A E A R A iR B R B
TCRIR , J&— 7l m] ] i S BRER W) 0 35 AL A | %
TEAL B b AR P, [ 7 BE Be b 9 A 5 14 b 1451
A Rk, SRR RIS N | AL R
T SREERB TR L . B RERE AR S |
BASFZREEA, Bk BOIRSES SR Al A%
Yy, R BOE &K R AU 4 Tl K Sl
PRI, TEFREERAL B S, M a s beoR
IEZ BRSSO s AR SR B T A

2. BRRG

[ 2 BE R R G EUA TR PR 5 | HERL R ST L B
BRAEGE  RPFIHRGME L RS R UAER
FZve JBRR R Bk R T

GBI I A B, AR R it Ak
HUA 8 AR A R G ICAEE , 2208 i
(LU TENZRENRIRY S £2 STN 7% 3 88

3. BEREL R BRI 2 AL
St BT FR AN S R AR T, Sl iRge
AR FEATRPEDEY) . SR SR 152 U A e

FRiE i, DA e B SR MRS YRl 20 58
Ped XS T AL | RS R A e

36 o  FERHERZE

Wit P e, FEEHSEOREERIRE  IRGH
B AR s R SRR SRR R
B G, TR AR B RGeS, 45 R I R ARIE
A E YA B , 1 2 S IR E R
FETARSEBR R, BEbE R bR S8 F 2
FERGTRLE | e R AR, IRk
F LIRSt B AL R B AR Be i B H
IR, [5G 7 IR A5 1 850~1050°C, — MR
PTTE 1100~1200°C o RS R RE A [ 2 e s fn —
R A G TR L 45 BRI R AR A 1 4 Hh DT
TR B RIS, BB RGAEM U FigtT, 51X
PUBAOR , RO, {52 BN ) i . T ) A8 6 i
S [ 2 2 R RS R Sy Il e ik
R SR 32 7E —100~—=30Pal” 33 4 2% < by 8 AUAL
PRAL, MR A A B AR R AR
PG CRR R E T AR H AR AR o
TE 6%~12%. [ 75 5 Be R G4 I S B B
RN MR, BEBORE R AU IS AR R
He s FRGU I T AR SR R e IRl A e
AR B Rt o o e fEAEREIX SN R G R AR 67
It 7 A O 1, AR el i, DA S A e A B

3.1 BHESHERBRERNEEXRRDHT

N IERSAR BRI UL TR SR, AT A B
S S TR R AR, #SL T SR ARG RS A
SRR PN AR (AL S AR

PR IR AR BEBE TR 22 BRI/ ) i A
PSR TR BT 2 e RIEAS (1) 5

A-B
P=
( A

)x100% (1)
K

P— IR, %;

A— (105 +25) CTH 1h J5 A JE LG 5 ek it /e
i PR, g5

B— BRI 25 (600 £25) CHI%E 3h G HI 2



FWMTE, g0
S 1 35 HSHL AR £ 6 PR ) (AW 12 JeR g RHR D) |
HW49 HAWEY) ) JEA7FE R, SR RSl & A vl

@ h @

(3) 7 kAR — IR
e AT S AL, IS ) SR A
ESSES SRS

W + IR + RPRIPERIE T2 BRI
15 K, MR R AT

(1) U BT RO U 23 1 52 M o 1 — . XL
Bt 4R A A B 10% + 0.5% , AN RIS 1Y)

2k (Pa)l =30 -50 -80 | -100 @ -120
PR (% )| 3.4 3.7 43 3.9 45

75k PR BB BRI (%) B2 R T

TR B, SR, 4ERF6URAE —100 2 -80Pa, Xl aikE
PRIREAT A5
T XA

(C) 850~900 900~950 950~1000 1000~1050 1050~1100 (4) 5 — AR CIEAMHT

NI as a2 s 12 10 W T A 7 o T AL 956 15 T 3 A
TR RE (%)

3 (rpm ) 1 1.5 2 25 3

48 WRER(%) 38 32 28 25 22

PR (%) 2.9 32 3.7 53 13.4

e S8 . 5 > 2. 5rpm B, PPRHILIG i B
HURBEA7E 2

0 BARE (°C)

850~900 900~950 950~1000 1000~1050 1050~1100

3.2 RIERIRXIHAIE

BT Z IR AT, S = A o i
s (L HW 12 JeRRaebg e b i) -

AL WS [l ZE IR EE > 1000°CH , BV < 5% .
(2) S Fr B X ARl R 4 e
TEIRE 1000 + 50°C 544, B8 5 KUHLAT R 4

e il PR %= 63.9 -0.0517T -1.90510, -0.2072P
e
-4.6143N
HaE(%) 6 8 10 12 14 (T: 3 °C, Oy %55 18 %, P: $ K Pa, N: 5% 5d

PR (%) 6.1 45 32 6.4 97 rpm)

0000 vs. 00 & 000 (P=-100Pa, N=2.2rpm)

A (%)
12

10

o N » o ®
(%) 0000

4% (%
6

2 4 6 8 10 12 14 14

AR - A AT e R AT H I (89%0~11%),
R IS ] 2 T AR 5
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It 11 3 B e A Xl

- & : 950~1050°C

<R 9%~11%

- 1)K : ~100~-80Pa

- FGid: 1.8~2.2rpm

TEM KB, DRE = 99.99% , BUAIE < 3%, 4

RTREREHR T < 0.1ng TEQ/m’,

3.3 THERIEZSH)

32 B A 07 A B e 2024 s AR (H Y kb
HE 1001) .

gy EESTE 5 0 D1 GO 8 P SR P S U

HREE(C) HEERE(%) HUE(Pa)  (rpm) HFH (%)
1 982 10.2 -92 2 3.7
2 1015 9.8 -85 1.9 22
3 1043 10.5 -98 2.1 0.9
4 965 10.3 -90 2.1 3.7
5 1003 9.8 -90 2 22
6 1019 10.5 -89 22 0.5

GATER: ZRPEER: B £50°C, A&

+1.5%, fUE +15Pa, 7 +03mpm, PR 5550
S 3 LB UM G . IR T = 2 i R o i
X el ) A IR A

. &% ig

GRS ol e B BE RO AL B ) | Ak
PR SRS AR | 2 A ARG E T R T B i 17

38 o  FRIERZE

Mo EHARMERIS R A, FELEZN S8
Z IR AH 520, 38 R — > 2 S0 = YRR
FEHEATIAE, FRATTT S T X Se S8 AR 2 (]
AR, B AEXHHE : TR : 950~1050°C, %
B 9%~11%, & : ~100~-80Pa, 543 : 1.8~2.2rpm,
R, SHQL S ERITE £ 10% N, RIBRERR
REGETE 99% LA L, S0UE TR A RE M R3S T
P RGE I I F A WAL IR AR
BINVSPS i

S5~ .
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