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fEE 052 1 B BT NES A
B AR Ui e 2R (B )/ ik =X B &J Ui 12 2R (ESOB)/
45 = B 4R U R 2R (BSCC)/ B 4R it ik A7 3 28
(ESCCD/ 1. 7 % 4]t 28 (MS)/ JIL 7K 2% 2%
MSS) » Ff C HEUTHF A EREEE®ER
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IR HRCRE H ARARAE 2020 SRR AE
HPEEZET] C80% HY/KAE » LB IR AR E
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& RETEMRERNY AT HE57 » Z (K efficient
selections HIRFMERE A EAERIEM - 10
{5 BV ERLES Y efficient selections
i 45 DA B8 22 0 A0 2 2 A & B A R
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%85 C Il FHE efficient selections HHAR(E IR
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= BRIEREHY 68% > SHAMNERERIEIEE C K
14.8% » BIFERS 7T1%+06% 14.8%F )% 56.2%

RIZSE e Bty & an e i a1 e - 27
68%=iliY 56.2% R FEAZ IR H 8IS R Y
63%0 F 14.8%%%]> 82.8% @ =l iEeRk{E
T1% > MEBEREISER GG REM IR - fRE
[ERUM BB ERER - BRI L

ARRIIK AR & B o]
RIS & AU SRS ST S AR AR N AR A
HER RS H P4 B P12 40132 2 fios > 1R
IR TRCR LR o 5 245 5 FhiE
INHIFEL 2R Ns o B bbd 7 CNS' B
C10%" ~ HrEl"f93%ME » Ht CNS A~ B

;0 4 Sstr 2 FE b A L
UNs TR Rt Y T2 - R EHRL > PE] A BRI S -
3 O AN U s [6]
41 »FxPEofz crld
Quantity cut-off
5% 10% 15% 0% 0% 40%) 50%, 60% T0% 0%
C (ESOB 1450} 13438 13258 131708 130068 129.35 12807 126 97 126.10 12485 12294
. (ESOB 2900 137.28 135.60 13454 13343 13161 1307 129,18 128.12 127 06| 12534
C (ESCC 1450) 134.39 13274 132407 13120 120.77 128.46 127 .38, 12667 125 46/ 12407
C (ESCC 2300] 137.32 13593 134.86{ 13382 132.23 13077 129 66 128.80 12775 126.54
C (ESCCI 1450) 138.13 13667 135.400 134,60 13344 132.30 131.00 13032 12898 12730
C (ESCCI 2900} 141.71 139.45 1377} 136.63 13491 133.68 132 65| 131.34 12983 128.14
C (S 1450) 134.83 134,45 133,49 13297 13240 13038 130.04 127.22 125.48/ 123.93
C (M5 2300) 139.52 13819 13695 13541 134.89 133.% 13343 131.87 13037 12775
C (MSS 2500) 13708 1343 13289 13243 130.94 128.79 127.27) 126.22 12384 122105
+ . , 0 ose [ AN
2 UoRNFEE RE RSO R
= ) %
s || os | o | wm | va |, N P Ns | o | vm | vm e
ol e | B RE | o | arem | pees | s | PLL | B E | C10% 2l | mg| S . B i [k | croy
gk éﬁf rpu |u3/hr Baii A«;i Béi A&éi K Ne | mz b an o |3/ Bsfr Ak | Ba® [ Aok | Tt T
P4 6.6 [3450 | 1 | 12.7% | 24.7% | 0.0% | 0.0% | 0.02 [108.16] 19.3%
P4 6.6 [3450 | 2 | 30.7% | 30.7% | 0.0% | 0.0% | 0.04 |152.97] 35.9%
P4 | 6.6 | 3450 | 3 | 29.0% | 34.0% | 40.0% | 45.0% | 0.05 | 187.35] 43.8%
P4 | 6.4 [3450 | 5 | 33.3% | 38.3% | 47.8% | 52.8% | 0.09 |247.51] 52.2%
P4 | 6.4 | 3450 | 8 | 37.0% | 42.7% | 54.0% | 59.0% | 0.14 |313.08] 57.T%
P6 | 14 [3450| 8 | 37.0% | 42.7% | 54 0% | 59.0% | 0.30 |174.06] 52.1%
P4 | 5 [3450| 10 | 38.7% | 44.7% | 56.5% | 61.5% | 0.14 |421.23] 59.4%
P6 | 15 | 3450 | 10 | 38.7% | 44.7% | 56.5% | 61.5% | 0.41 | 184.79] 54.9%
P6 | 14 | 3450 | 14 | 41.0% | 47.3% | 59.3% | 64.3% | 0.53 | 230.26] 60.3%
P6 | 13 | 3450 | 18 | 43.0% | 50.0% | 61.2% | 66.2% | 0.64 | 276. 01| 63.5%
P6 | 13 [3450 | 25 | 45.3% | 53.3% | 63.3% | 68.3% | 0.88 | 325. 28 66.4%
P6 | 13 [3450 | 33 | 48.0% | 56.0% | 65.0% | 70.0% | 1.17 |373.72] 68.1%
P6 | 12 | 3450 | 45 | 50.5% | 59.3% | 66.7% | 7L 7% | 1.47 | 463.41] 69.0%
P8 | 24 [3450 | 45 | 50.5% | 59.3% | 66.7% | 71 7% | 2.94 | 275.54] 69.4%
P8 | 24 [3450 | 60 | 53.0% | 62.0% | 68.0% | 73.0% | 3.92 |318.17] 71.4%
we | e | BE . %
B4 | e | | ONS | CNS .| PE | vE B e | oS | s | | g | kE
aigh | K| TH R E b s v tasn| L0 (Bbon V| s g | M LR g | O g oy g
n kW) | (kW) (W (k¥ | (kW) n D (kW) | (kW) (kW) | (ki)
; )
P4 | 6.6 3450 1 | 0.02 [108.16] o0.14 0.07 0.09 P8 | 22 [3450| 75 | 4.49 [379.71] 8,37 7.07 6.200 6.50 6.07
P4 | 6.6 [3450) 2 | 0.04 152.9? 0.12 0.17 0.1 P8 | 20 |3450| 90 | 4.90 [446.78| 8.91 7.54 6.73 6.96  6.50
P4| 6.6 15450) 3 |0.05|187.55] 0.1 0.16 0.12 0.13 012 [pyT™1g [3450( 120 | 5.88 [ob8.82| 10.39 8.78 8.19 8.20 7.7
P4] 6.4 13450 5 |0.09 24751 0.20 023 017 0.18 016 [pio| 44 |3450| 60 | 7.19 [201,94| 13,56 11,59 10.54 10.57 05.84
P4| 6.4 |3450] 8 |0.14|313.08] 0.3§ 033 0.24 0.26 0.24 [pjo| 40 |3450| 75 | 8.17 |242.51| 15.17 12.86 11.4¢ 11.83 11.03
P6| 14 |3450| 8 |0.30 |174.06) 0.82 0.7 0.59 0.56 0.52 [pro| 36 |3450| 90 | 8.82 |287.50] 16,04 13,57 12,07 12.53 11.70
PL| 5 |3450) 10 | 0.14 |421.23] 0.35 0.30 0.23 0.24 0.22 [po| 32 [3450] 120 [10.45|362.64| 18.34 15.60 14.02 14.68 13.72
P6 | 15 |3450| 10 | 0.41 |184.79| 1.0§ 0.9 0.74 0.74 0.66 |pro| 28 [3450| 160 |12.20|462.84| 20.91] 17.67 16.37 16.87 15.78
P6| 14 |3450| 14 | 0.33 |230.26) 1.3) 1.13 0.8% 0.90 0.83 [plo| 28 [3450| 190 |14.48|504. 37| 24.48 20.64 19.48 19.89 18.61
P6 | 13 |3450| 18 | 0.64 |276.01| 1.48 1.27) 1.00 1.04 0.96 [pi2| 44 [3450| 160 |[19.16[329.77| 32.83 27.77 25.33 26.51 24.8(
P6| 13 |3450| 25 | 0.88 132528 1.95 1.66 1.33 1.40 1.80 [Pi2]| 40 [3450 | 190 [20.69385. 99| 84.97 29.49 27.22 28.41] 26,59
P6 | 13 [3450 33 [ 1.17 [373.72] 2.4d 209 17 180 167 [P12| 38 |3450| 210 |21.72|421.71| 86.51 30.81] 28.61] 29.79 27.8]
P6 | 12 |3450| 45 | 1.47 [463.41 2.91 2.48 213 2.200 2.05 |[P12| 36 | 3450 | 260 | 25.48|488.66| 42.23 35,77 33.76 34,67 3249
P3| 24 [3450| 45 [ 2.94 [275.54] 5.89 4.96 4.24 441 410 |[P12| 34 |3450] 320 | 20.62|565.86] 48.53 41.14 39.81 39.97 37.40
P8 | 24 [ 8450 60 | 3.92 [318.17] 7.400 6.39 5.49 5.76 5.87 [P12| 34 | 3450 360 | 33.32 |600.19| 54.62 46.28 45 10 44.66 418




Z s BEaFELR

B BR 4= BREE 1 T e LR R R Y 4H
4% - BU® CEMEP(European Committee of
Manufacturers of Electrical Machines and Power
Electronics) £ 2007 4 9 H » [EC &R T
[EC60034-2-1 HL AR 7 2243 30 4 HY
[EC60034-2 »  IEC il B g#E—F 5%
[EC60034-30 FEZEWHEE A > 21 s
W E SR Ky [E1-1E2~TE3 F1 IE4 4t 4 {E % 4R (IE4

pkokeTE 3 LR 1Y @

HAMIETES » [E3 k) @ [E3 S4RH
B 3% B #y  NEMA(National
Manufacturers Association)ZE 4k = 2003 4%
R e E E =S 1T “CNS 14400
KB = HE R SRR EE

* > HE IEl %4k > AR IE2 ~ IE3 é%&ﬂ"]
CNS 14400 RS IEEZEZE > 2011 £ 1
W CsR AR G A RE A - S ATt
SRR, - Hrh 60Hz &M S iR
WA 317

Electrical

# 3 |EC60034-30 60Hz 5 £ & fic ¢ /[7x5 %% & %

BPjES 60Hz FHZERREL ¢ R DT
kW 2 pole 4 pole 6 pole
IE1 IE2 IE3 [E1 1E2 IE3 IE1 [E2 IE3

0.75 | 77.00% 75.50% 71.00% 78.00% 82.50% 85.50% 73.00% 80.00% 82.50%
1.1 78.50% 82.50% 84.00% 79.00% 84.00% 86.50% 75.00% 85.50% 87.50%
1.5 81.00% 84.00% 85.50% 81.50% 84.00% 86.50% 71.00% 86.50% 88.50%
22 81.50% 85.50% 86.50% 83.00% 87.50% 89.50% 78.50% 87.50% 89.50%
3.7 84.50% 87.50% 88.50% 85.00% 87.50% 89.50% 83.50% 87.50% 89.50%
5.5 86.00% 88.50% 89.50% 87.00% 89.50% 91.70% 85.00% 89.50% 91.00%
7.5 87.50% 89.50% 90.20% 87.50% 89.50% 91.70% 86.00% 89.50% 91.00%
11 87.50% 90.20% 91.00% 88.50% 91.00% 92.40% 89.00% 90.20% 91.70%
15 88.50% 90.20% 91.00% 89.50% 91.00% 93.00% 89.50% 90.20% 91.70%
18.5 89.50% 91.00% 91.70% 90.50% 92.40% 93.60% 90.20% 91.70% 93.00%
22 89.50% 91.00% 91.70% 91.00% 92.40% 93.60% 91.00% 91.70% 93.00%
30 90.20% 91.70% 92.40% 91.70% 93.00% 94.10% 91.70% 93.00% 94.10%
37 91.50% 92.40% 93.00% 92.40% 93.00% 94.50% 91.70% 93.00% 94.10%
45 91.70% 93.00% 93.60% 93.00% 93.60% 95.00% 91.70% 93.60% 94.50%
55 92.40% 93.00% 93.60% 93.00% 94.10% 95.40% 92.10% 93.60% 94.50%
75 93.00% 93.60% 94.10% 93.20% 94.50% 95.40% 93.00% 94.10% 95.00%
90 93.00% 94.50% 95.00% 93.20% 94.50% 95.40% 93.00% 94.10% 95.00%
110 93.00% 94.50% 95.00% 93.50% 95.00% 95.80% 94.10% 95.00% 95.80%
150 94.10% 95.00% 95.40% 94.50% 95.00% 96.20% 94.10% 95.00% 95.80%

=185 | 94.10% 95.40% 95.80% 94.50% 95.40% 96.20% 94.10% 95.00% 95.80%

~ 25~



@pRkgIE LT 1Y

L o

B~ RGP & T IR

DL R ] & BB i 0 o0 Al 1 ¥
2 B R R - BB B — L
AR > HrP R RAVEREE AR LIRS A
B BEMIIKW) - TRE BTN
R ESYScy - 3 E SR C R p N IS R K]
AR R R R LR Y B S R R
BER el T AEBLA B o S A T
Bl R D R E R A HE A
15 IRE AR R RS E TFRERE
EaiatsE - CHSTHIRN SR N E S
PEREREIRHIRETRE

A AR AR HY S B2 B R B L o)
i N BRI Aes T &R - PILIFEEET)-
ST E - PRI A E 6 I R PR EE
B RINEIRA 2 (L3, HREIERY B
HETRAA R S RVEEMREES ME - DU
e EIRELFHIR oy pERATER A -

fRA% 1SO 2858 RIS HEITRIETE - i
5y &7 AR CNSY ~ GB™ ~ BRER™
BE C10%" 2 ZEHBeR R eI A5 80T » I H.
5[ CNS B DU SEm A BT - A5
AUETEREL ONS B EReR Ry ik » SRR
HYRLI-EE Db ST RAEER - 4 4 BT
DIAHEDRTIERES - BB A BERFTHEE D)
ief& - CNS B SRR B s © —&HY
P R AT LAEE 20% 2L 1 - BRAE ONS
AR B EORTEE B -

R ISO 2858 MIFBHYE fHE — 20 F2 B » D)
#HE Hhi(rated point))it & B AT HEH EBLHY
KA > 40 S Fos - SRR E AN
Y BRATL pleASHEL = H R S {REE B A » ek
Bt B RS AR A B > E BRI LI

TERGELEER Ns Ry B A7 5T SRR E BRI /K 5k
A AfE 6 AR > SEER{KELER Ns A iy
A plAE s B bR R Ns B An BRI
ABHEA N - FFE EEERER Ns BICRAVRH % >
HAHRIEEZR AR Ns JREAREEA H KAV
A -

FE PR A 2R Ry ¥ B (1] S i B A TR SH B
2RI NI AG e B /KR — R (8
FIEELPRE S ZAGET R AR > ERELL
F BRI R T R B AR T - o
WM (R A 25 B P ARARETE - 25
R 2FoR > SRR E R e E - A 7 A
o A EEH BRSO T o R A SCREY
BRI KT CNS B ReRAY SRR
i BREE C10%HY BRI =i B A 5
RV - tb— B Thaa T B A )
P & SRR 255

FEZR A Elis - ST FEERTIHY
B NERIEE FE R a R R LR
it W AENNEN T A t/HE S 2
AR ZIIRE - DUIERERFEFEET) - BATHY
ERaHE A 2 RS R E > th= 1
AV IREIENE Ry PEBORRE - BIRCRE S i K
A o

LUN RZR RETREE B EH LS5
A
()L BRI RHTRER- LR Ns &t

B

FHEEZER Ns sPh SRR (Ess
A BRI & 2 AR > MR AL
£V 3B Ha R s MEH R T
M - (& BB P DUREE TS ACE TR -
LR Ns EillE - 406 8 Frn » LIPS

~ 26~



SR AR R T ER I AR AR B E -
(DBILIA At - B 4E T E
56 P & T 1 ¥l P Y 2 R T TR - R

THEIEHISCER BT - WP FERERIER
EIRREARZ R Y- BB R g S
FREE > (B A SHIET R RS ES
KN ARE S A HEE B > 48 9 Ao >
Mt — B A o] DU R PR iy 275 >
i 1 JE P 1 L e B Sk B i o T 48 H 1 o

® (NS B * (NS Am® 4 EAacLs
X g EBM A X gEANR B AHE
+ ¢ @B R — 53RN (NS Badk) — S (8ACI0%)
— AR (REARR)
160
140
i€
g 120 4
# 00
(kW)
80 4
ﬁ{) <
40
20 4
0 T T T T
0 20 40 60 80 100
A R (kW)
W4 &R - TR
BCNS  #ONS  Aml Xl XBE  ‘YE 4 E
Bk A#E  Cl0% BHmE  AmE  AmE Bu#
16
i
14
1.2 .
.
f; 104+ :‘
X [} n
LY ‘s
& % 4 ‘. l!
06 % s
o St f .
04 ' )‘Q ! £
02 ’ ! : ! l
R ®
0.0 ANty - »* — r
50 150 250 350 450

BB E % Ne=rpn¥(n®/min)® 5/ (m)? @

DS TR SRR N e

pkokeTE 3 LR 1Y @

EREERLIEIE -
() EE IR HHIFERE B
{50 P2 B s P IR I DARROK
/K E SRR HAIBT R RIVERER I - 15
PR TR Y 2 U L i R Th B ek ) B K
ABIHHYR V& > M5 EE FHEE Ry S B
C WfE 10 Ao o B2 HE e
IR EEEEE - WS IR R S

®(NS  WCNS  Amy e Xz vH  +E
Bst®  AdE O8N Bibt®  AME  AmE BnE

I & XEiTe &
KHAED & 30 &

IERDer S XEIIE e

0 100 200 300 100 500
MAELAF (n'/hr)

RIS e S B S

¢ CNS-Bairp ® (NS-Adusf

t B Ak ¥ B Bzt
— FA (2 E 0% ) — F (B Adesh)
60

B C1 D% 450
— F s, (CNS-Desh )

50

#o40

#
5 30

|[\.\|

0 5 10 15 20 % 3 %
ARGt A (KD

Bl 7 HBpEgine fphs i)



T R %mﬁ“
il Ll RAAD-ChaM
-"Tf&iﬁ?%\l MAERND-EHEA
Qe &
% %0 % 3 \‘(
N0 RH s
%50 ]
BES #Ecom

BN IR

4
# $AERFoE .
(%) .\.,:_‘,."r .

#bi¢ #Ns(rpn*(m"3/min)* %)/ ((m)*%)

B8 it Nsoodog 41H

ERRFAREEEZRS-Ehaik

i HAKN
BRMA ¥R

W10 sTERF @R AHETHY G

55 % A v 2 7
QR 5 - SN P FoRCe

(FIEFIHISRETR + BAOKBUK & AT E)

1=

2.:t

EMEFENRE - BB P ARV EBE
b > ZAePHE D R ey S ] DI e o
e R D) - HHIRSRER £ H
praharevEHIBLEMEE TR - Y E 20K
HYE S R R B > AR — 5
PR E AT TR > 4008 11 Fos > H
PRSI SRAVET DA T ¢
HUHALIERS] ~ i

RO E AR (m/sec)

3 HEHARR T BEAT(NYm)$EEE ST © P(kg/em®)

45t

FGtRIA% HL=22 R 512 He

SEEZMUTFE Coo JAEEE U RERE

6.7

Hu(m)# ALL AT ~ CoBl Q (m/ min) -

SAECHE
Hi(m)= Cot+ C* Q(m’/min)’ ------- N

H 46 F-igfe e & -
TN \
(kW) %%ﬁﬁ@,"/
& 45 4 P
FJ- 34 6.5 /;’ s
adese e
S
il
4
.7
3

s h (kW)

M1l P TR

TN 2 PH TR 4R
8.8 A Q(m’/min)z 15 Hu(m)
9.4¢#5 Q(m’/min)Ei Hi(m) ¥ BEFETR AL
(DBRAERRE © SF 2R TRIR
A FEHEREEL i > SRR E
A REAE A R E R A i A T &0 > 40
12 AR o B EREHVEEASERBHA0 T ¢
LEEERE A B a VR ERG
212(EEE B BEANRERGEEE - FE
PSR RIH I E R 247 INE RS 24 fHET
Hhaw - (FHEfERL B #4101 /ERL A » 5] KiE
P AECAEAEFERE
3HRMERE C KFER hElHTER AL » [F
REEE RGPS - (FHRERL C B
TERE A > A]RTE (R EREFERE -
4 B RERL B BIER/ERE C EHrE H IERER

~ 28~



FREVIRIR - DARELERR(ERE A
(Z)EBERI : fE5T 2B R AR ST L Y
Zfd - IR A E DR R EEES
BRI > ZHEHREERERESHIR
A RESEIRIRERCR - HIRAIERN £ 47
s T AT A IR AR 2P T4 -
B A IR R RS A IE MR A
ERCRIIRA - BB EIER A R ERE
DU 7 FR AR [R5 R B S R R AR
ARG - A0E 13 Fon » s RO RIRAE
eGSR Ak = K SR IR R R
LRSS A BIFRA R -
DEFEREZHEITE Ql AURESR: A MINENR
& Q2 KHVHERIERS C Iy - ZRBHIZLJAKR
iEsEE - B A B0mEuk C 2200 » C 2R 0H
EE A B AIEE ISR B -
JEERASELERERIIS B (ARER
PHITA Ryl -
4E B B 3ROH o (LB HRER B HIR(ERL B
&% B RMAEBENSIE T - e LUES
TEAAIE Q2 B B RIEAVIPREE A
FoR= B C %R -
5. [ R St BT B 2 e P L R SR LR R 1
RERF AT AR e (AR AL RE -

-
— ~

s
P

FRIZ DA B S T 0 IR RE AR AT AR B AT AE

sTEHIE - DU RS w2

() A A EIHREAL > FRAVEAKER 5T By
BE > EWYEERA SNy > B
DU E R R OES S R R
AR > Bl R EEAREANR
B SPRFES -

() - By il &% K o] 5 A 856y B M 5
7% 0 A IEHE R R A AE B TR T TRIR
I o PR G A TP IR R R A

sk grn 3l E% 10 @

B & B85 BN R (R SE B YR )-8
Thith&r » WA EAERE B 2

EZEIE o
EHBRFEE VS BERNERLE
|
i —Q (60%

—— -8 0%
\/‘7 SES £ T
/
HAERC /7k AN

i

Co(=—=""""

G ag
BERKEYRMR-—TRARSEHEYrER
B 12 Roif 4k (TELSz 2 A M 0

REBRT E—FHSRFRIERRE
““““““““““““ _ CRH FaA

-~ .
R4 A QL [ #%om

R & RQ2

B 13 FPF g6 B Rof Rpbec g M 1A

(=) BEEURD- DN SRR AE 52 B3R 5 M
BRI SE IR EL S, - TCELARH IR A R
FE 15 H0 B P B 2 - B T il AR 58
pt% - AR R DR AT A2 B
Th-EE IR » DASUR R AR TR AL R
BT R EHEFEREN S -

(P ERE S PRI T AF - R
TR ERGER ARG REN - 7F
oSSR R ERE T E SRR E AR
1B MR AR AR R RE R R e T
EHISE{RIE -

()Fere EHESA 0 B e T —3 > LH

~29~



P

@ pkkgIFE 3 LR 1Y

Lo

B R EEE BT > WHECER A E R
HCNHVERSPHPTHIAR - ST R
SE NIRRT EN A T - 1A
REZERICENAE HAE

54 2
1.CHER LR AISY: - ERE 2208 » Grundfos/ A H]
2.CNS 2138 B4004 /NELEEE
3.Directive 2005/32/EC of the
Parliament and of the Council of 6 July 2005
establishing a framework for the setting of
ecodesign

European

requirements for energy-using
products and amending Council Directive
92/42/EEC and Directives 96/57/EC and
2000/55/EC of the European Parliament and of
the Council

4.Lot 11 Water Pumps (in commercia buildings,
drinking water pumping, food industry,
agriculture) final, AEA Energy & Environment,
2008

5.Lot 11 Classification of Circulators final, AEA
Energy & Environment, 2008

6.A method to define a minimum level of pump
efficiencies based on dtatistica evaluations,
Technical University Darmstadt, 2008

7.Meeting of the Ecodesign Consultation Forum,
27,28,29, May 2008
Annex 2: Working document on possible eco
design requirements for single stage end suction,
vertical multistage and submersible multistage
pumps
Annex 2: Working document on possible
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MRS BAZE Sustainable Sites 14 5 20%
F/KZER Water Efficiency 541 7%
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ML Materials and Resources 13 57 19%
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(2)Northampton Water Treatment Plant Whitehall
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5 LEED &1&5858(30 points) > HHEHZIRETH
Ha02= 12 o -

points)
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# 12 The Champaign County Water Treatment Plant :%.3% 58 P

KT B atEH
1 TR (5 46% DLV b RERE
2 FEERBE Y1 68% T & i [ U
3 JE& /K B A A 87K 35%
4 KRR -
5 PN ENST PRAIHUIRZE 38 2 48 HVAC) #EFT LS BLBIEL » R EIH<S
6 FEERENRE R R THREE TR D ELE R
7 SRR BRI AEY) RIF A YRR EUKE R
8 7K PRIH P (B AT B e PR K B3
(R 3 )
%13 FR¥ T o ¥4 LEED @2 % ¢ KRB XA
7K AL FrEssT %S RHEY Tong wak | SREEHHEA
1 | Triangle Wastewater Treatment Plant Durham NC 2.0 27 Certified 05/10/26
2 fﬁe;tnrtal Wastewater Treatment Plant | 1y ). NC 2.1 2 Certified | 09/10/19
3 | Northampton Water Treatment Plant Whitehall NC 2.1 31 Certified 07/4/30
4 g:;ﬁgaign Cuty Water Treatment Champaign NC 22 30 Certified | 09/10/20
5 | City/County Water Treatment Plant Santa Fe NC2.2 31 Certified
6 | Cocheco Well Water Treatment Plant Rochester NC2.2 27 Certified 11/10/16
7 | London Road Water Treatment Facility | West Boggstown NC 2.2 33 Silver 10/4/30
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(I)Kamloops River Street Membrane Water

Treatment Plant
INEE R — B ar BN\ L /KIFK

(AF 7 E2)
W » LA LEED /8 adse Ryaxa 2 HAE - A1
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# 14 Kamloops River Street Membrane Water Treatment Plant ;2,72 58 F

KT EIHEE

i

JFE FH (B UK ek > 50% [ 2554
F7K

SHIFELER AR RIS K 100% P SR AE 1 2 TE S [EEAERR ~ DUZ K UL
SERKIEIE

D 30%—Ff% FH K

PRI K B KHETH B B HK IR S ~ BRI KR e
99%

B AR RE R (S FH AR R B 20%

TR 75 P e L 55 FH e SO RE R 7 ~ AN P B PR A R B RO e e (R 22 S R T
PR EBCR I E i - R 22 RS0 B - SRATN R REEa =R
FEHERREIIIR

(K R R RE 5 AT A4

RER

Tk D ETRREFEYNEE 75% ~ YRR ~ 2ER ERE R E TR

e T HATRSE 75% o
(8558 20% FEHTR
T—— KRR EREMGERN L7 TSI -
TSR E AR

0% S = H M

PR RS MER S [ S R DA R AT AL Ry s T B AR - 45Dttt it 52 T
RAG R By A AE e Rt

(#5552
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%16 % ~ ¥ Hi B LEED ;@ P f 4
KERETHREIEE Cocheco Well | Northampton The ggj:tls aen Kamloops Seyn;ZEgCapl
FEEEINEINC & P R
U amamnem) X X X
FEEEENRE RS
2R ~ BRI - AERERLED * * * * *
3 |[BHRZE S A4 X X
4 [EMEM (EERSEM) X X X X
5 |ERKEREARM X X
6 |BEEYOIEFIH X X
7 ji; Ea& %ESHTK =LK - 5 X X X X
8 |ETHETA X
9 |BEHOAETRE I RES (B KA ) X X X X X
10 |BEFFEAEM (2R L ~ HifR) X
11 &5 HHHEEL X
12 |F&{& VOC #HHE A X
13 |6 EREAEY) X
14 |BKESHE X X
15 |ER AR X X
16 )i T HARERUES 75% X X
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K 2 2058 B SF REAE AR BT A B 8% 2 2
sone HAE » DR AR T R E s BB Gk
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= TS F TR TS
RS » REFZE=FHIRRT T A58 -

PRI - R M EA S AR R bR & B e
LIS EEWH 41 > taE I ABIPR &R 5 0EE
%I (LEED) 2k 5 | Bl N i i R S BRI K 48

(23 )
H Y &k Bk R B S R R, - BeM T3
TR E T UK A EE S REREE A
ARG - BEY B AP cEmE -
MBI - EYIiRENE R Bla i ERE
sa T EbAE ——HF ARSI 58 » AR
WIS A B R SK i 2 EE ]
T Al T S FR I 22 4 /K 7R SR EILER B 7k
48 IR A T A&k Bk 2 HiE -
542t
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AP - 2005 > AERKFE KR AL TIRE
B - LORE TS KEEEZREAT] B
23Hf » 98-103H -

5.U.S. Green Building Council Website : LEED -
http://www.usgbc.org/Display Page.aspx?CM SPa
gelD=51

6.Hazen and Sawyer Website : LEED Certified
Design/Build: Bradley Avenue WTP
http://www.hazenandsawyer.com/work/projects/
Bradley-Avenue-wtp/

7.Hazen and Sawyer Website : Chasing LEED
certification for a new water treatment facility -
http://www.hazenandsawyer.com/publications/ch
asing-leed-certification-for-a-new-water-treatme
nt-facility/

8.Gannett Fleming Website : LEED-Certified Water
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Treatment Plant J
http://www.gannettfleming.com/projectdetail .asp
?ProjAspect=406

9.Wright-Pierce Website : Sustainable Design of
Water  Treatment
Recognition

Facility Earns Nationa

http://www.wright-pierce.com/rochester-water-tr
eatmetn-facility-earns-leed-certification.aspx
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HARKEMRKENZZEEBEFLEH
TKEESH T TIAAL - 2R e H AR KK E
ZE A A i S AN iR — B L [E] 2 A Al At
HAR/KESE A EE - EB TRSH] 1~ AE
H 2K 7K 5526 B A 7S [B —{EDR 7K ZE 44 A
A RKERREM G AT - T —(Eh
FEATEARKEEEL - GEEHKAE
B AL B AOKEFE g (s 2 K& E 1 0 A
T EHEARE  AMEE SRR A
i ERMETETHZER » B — sy
HYRfg - T ER I EHE Fh e RE - 2
i 72 B [ 2 7K 5 5 B iy 4 Bt 57 At ]
R EEREILE 2 &t AR IR
bhig - 1575 8 BEIEREN 2 Bife - BIFEOK
& (International Water Association, IWA)fE
2000 FFTAA 2 K T2 (Water Balance) 52
ARABEEKEZEAFLEMNERERNE
Ry FRE H AROKEFEBEALE Ry/K & E#H i
AR o MEAIREZ A R 2 A
S AEMREEEE Ry rh o 0 Ty H ATV E R - K
R T 519 BIFR K g & K S 2= S AHRA E
75 UMK EACKIESE N B T AR 2 e
HEA ;AR R A A FH BB AR R 3 Ny TR RS
S PUBEARIRER B 2% B AR /K S SE B RS
A& JhE AR FETREA -

MiE3 kT g Rk E Rk S BKE

ES
-_— AR - T

P

2 (% R&
& K (International Water
Association, IWA)FE 2001 fEFMEEIFEARATER
Tz KRGk T T BEEEA/KEEHELRY
fiir#k 25 | (International Report on Water Loss
Management and Techniques) @ Z & TE T
BIFESSE ~ TP ~ P2~ AR - SR R AR
aEgB eIl R E—3 18 {EEZE
1 5 AR K UL E K & ) (Non-Revenue
Water, NRW)FRZ 85 (RFE 1) HpaE
BREIEHTAE 23.1% 5 41.8%  —E&7=1E
=2 18.7% °

RS K e sTE 2 /KPR (R
2) BIMERIFEE . T EGEKE ) R TR
K& (Water Losses) Je " fiEs & & AHK
& | (Unbilled Authorized Consumption) * [ H
KKK EE RiERKEZ Hf—Em - 40
RERGHEHEGERKE - BKLLROK
RS FiR = 2T T IEE KR
MEENERKRKE » MEEEE% T
NETREZERCHY 5 A T iU E K E | BLIE
KIFBERAKRKE @ [ @ R EKESR
ERIRAKE -

REZ WS GBS RINEKERNME
BN eIl &2 EA DN 25
s - EFEE ARG ~ #RE - BEREEE
HEUHENELE  HNEREY T
WE7K &7 aERAE LM 2SRIE » IEEfE
TRNEA - (5 ZHEhilifEsEH A
MNEKER  EINFERKER 592
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BN IR

21 Rk g 2001 &5 # 2 R@fch ke F

City or Country

Current NRW (%)

Targets Mentioned

Malaysia
Italy
Korea
Japan
Finland

France rural

France urban

Poland
Romania
Hong Kong
Portugal

Murcia, Spain

Norway

Denmark

Bangkok, Thailand

Hungary
USA

Taiwan Province

Taipei, Taiwan

36.4
30to 40
29.3
12t0 25

10to 40
10to 30

<10to >20
30.5
18t0 58
9.7
40
7.6
38.8
24
5to0 37
231
41.8

NRW 25% in 2005

‘Acceptable’ Long-term NRW 15%
NRW 15% in 2001

Real Losses 5% to 10%

NRW under 10%

Lowest compatible with economic balance

System-specific based on consumption

Real Losses 15% to 20%, next 10 to 20 years
Real Losses 16% in 20 yearstime

Not stated

Not stated

NRW less than 20% would not be economic
NRW < 10%, tax of 5 Kr/m® if above this
NRW not to exceed 30% in 2004

Not stated

Target systems with NRW >10%

Not stated

Not stated

TR kR Rkt € 2001 & TR'EAE A KR F e pdr 4 | (International Report on Water Loss Management and Techniques)

# 2 F%-kts € kT 74 (IWA Annual Water Balance)
Billed Billed Metered Consumption
Authorized Revenue Water
Authorized Consumption Billed Unmetered Consumption
Consumption Unbilled Unbilled Metered Consumption
Authorized
Consumption Unbilled Unmetered Consumption
System Unauthorized Consumption
Input Apparent L osses Metering Inaccuracies and Non-R
Volume Data Handling Errors on-Revente
Water
L eakage on Transmission and/or (NRW)
Water Losses

Real Losses

Distribution Mains

L eakage and Overflows
at Utility’s Storage Tanks

L eakage on Service Connections up to
Point of Customer Metering
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B > BN - 8858 ZHAOK
RRZKFRAE 2001 FATR KLY 24% » BLRTHIUH
B/ KER 23.1%ME0T - NIt - AT
TR & N R B B B Ao A B Aok 2
S oA 70 CHATE T EOKE ST ) e T i
W KE | ZER AR - SukRKE 8
MEEKE )RR B ARRK
R HHE R B KERZIBE - 15
Z 0% 819 BIBTEER T RKER ) ZH
gy Ak TimEKE R > FIELE TR
BOKER ) gk NRAKER, - 2REIlm
Z B K &R B2 2010 Ryl TR
32.8% » JR7KERI Ky 21.6% 5 LAk » AAERTE
JiFEEETEIE 2025 SEATRFRZKHRERE 10% -

BEZABRRS /K i & (F 2000 47 10 HEFEIE
NATERRIER K E Z AR E
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ERFI4%

kit g=1om

R Akt 2 (8 =25.5m

fatR

A

N
AU =

11.5m

S
EP’EE‘@EE =70cm
o ‘
#ﬁ%ﬁ%ﬁ%@ 0.8mV
24m V‘ \‘lﬁm"
Q7 >
29m
Bll mp44m Rt sha £ FAK% 46 7 2

~ 62~



pkokeTE 3 LR 1Y @

24m

Wl 2

(COHETRRER 7 19/E ) Tf= H*D/2=6.06% 24
2=72.72 T 72.72 T/3=24.24 T >40.97/2
=2048 T OK

(Z)As=72,674/990=73.41 cm’ 5 FFHRIHE 10-
§ 22 (77.42 cm’)

(I ETRE T 7 = (0.0003%2.04%10°%77.42
+72.72) /(100%65+8.33%77.42)=6.64 kef/cm’
<24.5kgflem® OK

(FOHLIERE AT~ 2 BIE T ve=Tf / jbd =
72.72%1000/(0.868*%100%105)=7.98  kef/cm’
<83 kegflem’  OK

2 AAfE

(—)BETELE B Wu=0.475%480.42 =228.20 T

(C)HETERSEREE Wb=2.4%1.1%1.0¥24.7=65.21 T

(E)iGaEEE We = 2.4 #3.14%24.7%0.7%11.5 =
1,498.42 T

(PO JEE WE =2.4%3.14/4% ((1.840.7)%2+24))°
*0.80 =1267.56 T

(F1) TE4EE Ws = 1.65%0.9%3.14%(29°-25.4)
/4=228.3 T

(FZKM(R S EAR) F T3 4E#E E P=228.20
+65.21+1,498.42+228.3 T=2,020.13T(2 )

() KM (& & AR #E Wt=228.20+65.21
+1,498 +1267.55=3,059.38 T (2<3th)

(JOZKAL Rz -3 7 & EE Wi =(3059.38+228.3)
T =3,287.7 T (2&:th)

EEREL A TR

A (ETERRR) e - 48#E P° =228.20
+65.21+1,498.42+1,267.56+228 3+17%3.14/4
*04711.5=8,487.53 T Gt

(F)ERRIERE A = 3.14/4% ((1.8+0.7)%¥2+24)’
=660.2m’ ; TIEEE(T AT p=P/A=
2,020.13/660.2=3.06 T/m’

SRR LR Eab S £

(—)tig >~ HAD*) = (11.57) / (24%0.7)=
7872 > HHIFEEZ RV ES H/(D*) =6
Ko 8 Z JIFEHE  SMEAE LB A EK S
H'/Dt=7.872 W§ > Z JI4E48 > (EmiskiE
M R w2 FE OHE J7 oA OS] R
=-18.25T-m/m ; JE AR & E B8 [ ST HE (48K
B HFEE Y RX VES > M=Cp* =
-0.125%3.06%12°=-55.08 T-m » {EAT7E LA
BEhRFTER S~ T - WiBG 2 BT
LMEIE - (&3 1~3k 4)

N ROREE R EA

(—)sthifs > H/(D*t) =(11.5))/(24%0.7) =7.872 >
R VI &S H/(D*) = 6 81 8 B » rifk
Z M85 51 R 0.903 K2 0.783 » FELA
R AELUKS H/(D*) = 7.872 BF » HHI
P48 = 0783 + (0.903-0.783) /2%1.872
=0.895 5 FHFR X IVE (SRR 5 & =
0.104(FF-324E)

~63~



@p kken%3 5519

21 £33 4 EGEEEFE TR RARAL)EE » M=WHH?

H%Dt 0.1H 0.2H 0.3H 0.4H 0.5H 0.6H 0.7H 0.8H 0.9H 1.0H

7.872 0.0000 | 0.0000 | -0.0002 | 0.0001 | 0.0008 | 0.0021 | 0.0040 | 0.0058 | 0.0046 | 0.0000

EE5{%5%7 0.0407 | 0.0407 | 0.0407 | 0.0406 | 0.0408 | 0.0415 | 0.0429 | 0.0447 | 0.0466 | 0.0454 | 0.0407

JKERFEH o Jj4E | 61.96 | 6196 | 61.69 | 6204 | 63.14 | 6519 | 6797 | 70.83 | 68.99 | 61.96

WETEE 5 2.64 5.67 9.46 1440 | 20.87 | 29.26 | 39.95 | 53.32 | 69.76 | 89.65

e TRIFAASRRIFIkS 2342V

42 e RRA ELS L

H H T JEEAR
PAN WS 0.84 0.16
Uit I RE -18.25 -55.08

R ipayE! 73.33
ook JIFE 61.96 11.37
&SR 43.71 -43.71

13 TReE GE(Z 7405 E 0 B A d Ay R)TRE 4 =C*1*11.5412=C*138

H’/Dt 0OH | 0.1H | 02H | 03H | 04H 0.5H 0.6H | 0.7H 08H | O9H | 1.0H

7.872 0.016 | 0.118 | 0.233 | 0.364 | 0.441 [ 0.506 | 0518 | 0452 | 0306 | 0.114 | 0.000

SR HHE=0.449 | 0465 | 0.567 | 0.682 | 0.813 | 0.890 | 0.955 | 0967 | 0.901 | 0.755 | 0.563 | 0.449

R 64.19 | 78.25 | 94.11 | 112.17 | 122.84 | 131.78 | 133.43 | 124.38 | 104.21 | 77.76 | 61.96

BRI mSRD ks e B AT

4 BnEt 2 iy 2 EHLFAES &

PE[E] 2 PHEE 0.0r 0.1r 02r | 03r | 04r | 05r | 0.6r 0.7r 0.8r 0.9r 1.0r

T m{FE 0.075 | 0.073 | 0.067 | 0.057 | 0.043 | 0.025 | 0.003 | -0.023 | -0.053 | -0.087 | -0.125

A0.+0.0258 0.101 | 0.099 | 0.093 | 0.083 | 0.069 | 0.051 | 0.029 | 0.003 | -0.027 | -0.061 | -0.099

Fm&EJE | 4442 | 43.54 | 40.89 | 3648 | 30.32 | 22.38 | 12.69 | 123 | -11.99 | -26.97 | -43.71

(S AP E: 0 435 8.18 | 1095 | 12.13 | 11.19 | 7.61 0.86 959 | 2427 | 4371

LR 0.075 | 0.074 | 0.071 | 0.066 | 0.059 | 0.05 | 0.039 | 0.026 | 0.011 | -0.006 | -0.025

A0E+0.0258 0.101 | 0.100 | 0.097 | 0.092 | 0.085 | 0.076 | 0.065 | 0.052 | 0.037 | 0.020 0.001

FmUEESHE | 4442 | 4398 | 42.65 | 4045 | 37.37 | 33.40 | 2855 | 22.83 | 16.22 8.72 0.35

s TR HSREIRARE 2 FAXV




()R Z /M= 0.104 * (0.8)'/ 12 = 0.004437
m'; BRI = 0.895%0.7) / 11.5 =
0.0267 m'

(E) 48 ¢ % =0.0267/(0.0267+0.0044)=
0.86 5 JEEAR=0.0044/(0.0267+0.0044)= 0.14

(VU548 J15E=61.96T-m/m ; JEEREHEZS 190
=11.37 T-m/m EELIFE 2)

(F)FE#EHEAGE - Lt EEEET =
M/(w*H#*r) = 61.96 /(1 *11.5%12 = 0.49 ; 2.
PHEEEE 4 = M / (w¥H) = 61.96 /
(1/11.5) = 0.0407 5 3.$+ B E IR J14H=
M/P#r'= 11.37/3.06/12" = 0.0258

R EE S
()G =~ BRTR SR
LEtat e - THE B H  BHEE - B
D=24m ; %= H=11.5m ; AZE t=70cm
2.H087 1 AR RIRE /T Tmax=133.43 T-m/m
(at0.6H) 5 As=133.43T-m/m/0.990 =134.8
cm’ 5 FRFIREHE 8-022+025 (As=142.96 cm’)
(Mg EH %R
LA RS e R /K B Rt T e 4= 2 JI%E
(7K = Mw = -7/30%a/g*w*H’ = 7/30%0.18*
(11.5)’= 63.88 T-m/m * Pmax = 7/12* a/g*
w*H' = 7/12%0.18%(11.5)’= 13.89 T/m
Q)HLTEEE 1] S B sE 5 © We=2.942+2.4
(%0.7%11.5+(1.1%1.0))=24.90 T/m
(3)Pc = 0.18*Wc = 0.18%24.902 = 4.48 T/m ;
Mc=4.482*%11.5/2=25.77 T-m/m
(4)Me=Mw+Mc=63.88+25.77=89.65T-m/m
732 2 R CE N ERAR I GBI -
HARIE S 75E M=59.947 T-m/m
OM/3 = 59.54/3 = 19.85 T-m/m < 89.65
T-m/m ; RILERAHE JIFTES ME =

sk grn 3l E% 10 @

89.65 T-m/m

(6)Asmax = (46.27 +89.68) /(0.01224*65%1.33)
= 1285 cm’/m : %A 2 #E $ 29@10cm
(129.38 cm’) (I F)
22 R E T4 2 T8
Wc=2.4*%0.7%¥11.5=19.32 T-m/m >
Pc=0.18*Wc=0.18%19.32=3.48 T/m >
Mc=3.48*11.5/2=20.01 T-m/m -
As=20.01/(0.01224%65%1.33)=18.91 cm’ 5 ¥
FI619@15cm (19.1 cm®) (O F)
3R EmZKAM 7K B ZE A - S R B A E AR
ZFIFREAR S 2 N [E] AR R BN i
e TRESELEITRZ - B S
DA S 2 JIAEFT R 2 siAh & R HOR
F&E $H 577 2 CHLlS P 7 MAI 2 O8RS 3l 539 25 Ry
0.0025%70/100/2=8.75 cm’) °
- B AAZ K
(—) B I A AT
LiER 3 FEAKFE M) © Asmax=43.71
#(0.01224%72.5)=38.79 cm’ (at 1.0r & » |
) 5 4B 4 57 & =3.14%24%38.79=2,923.2
cm’ ; SHIEIER=3.14¥24.m =75.63m ; ¥
FH 612 % § 25 » As=3,099 cm’

2ABFE 0.8r fE 2 M=-9.59 T-m/m ; As=9.59
/(0.01224%72.5)=10.81cm’ ; &M% =~ $fiA7
&= Ak A AR & 2 ERE T DAHT R
1/3 =204 3%) -

3.4E 0.7r e JJFEEE Sy IE - UAE RO
=0.6%12-12*0.025=6.9m E&¥ga]VJEr - X
JH O3 P S iy (O [0 Sl 7 ol -7 538 CHE
ZJ) o

4. T ES m R E S As = 0.0025
bt/2 = 0.0025%100%75/2 = 9.375 cm’/m » £
FH016@20cm=9.93 cm’/m



@ pRokEE I ED 1Y

()R A TR R -

LR 4 FELEIEERKERESE
0.1r FEEEAFY 1.2m > &) > IR
&g = E 3 B =4421T-m
As=44.21/(0.01224%72.5)=49.82cm £ 10
& §25 0 As=50.64cm’ » 0.2r & 0.9r A[{
ﬁjﬁEZttﬁBDU\?ﬁ W MRS B

At RS & 0 i 0.0r (R IELIA/D

RS B — EHER RS M -

QIZEERCR A IS JI4E - F = bd'/
10000 = 100 * 72.5°/ 10000 = 52.56 5 K =
48.76 1 52.56 = 0.93 < 18.85 OK(#HFEEE 17
HRR)

3.V=p*D/2=3.06%24/2=36.72 T/cm’; v=V/jbd=
36.72%1000/(0.868%100%72.5)=5.84 kg/cm’
<83kglm’ OK

(R IESFEE) -

L7EF 3 G RAIRA )4 Mr=44.42 T-m
/m ;> Asmax =44.42 / (0.01224*72.5) = 50.1
em’ B 10 2025 = 50.64 cm’> (at 0.0r)

2.4¢ 0.0r~0.9r B[ Sl oI ek 3 Fnsll 2 7
FEEL Y R )46 2 EEAE T DR - (HA 15

JINFAE TS $5=9.375 cm’/m » BY A S §
7 016@20cm=9.93 cm’

IR Sl R E S

(—)HZE 72 Mmax = 7/30%a/gtw*H’ =
7/30%0.18*1%11.5%24/2 = 766.52 T-m

(—)Pmax=7/12%0.18*%1%11.5%24/2=166.64 T ;
Pc=0.18Wc=0.18%(0.325%480.42+65.21+1,4
80.4)=307.93 T

(Z)Z I F5E © Mc = 307.93%(11.5+3) /2 =
2,232.5 T-m/m (ZE:h) 3 ZEAMEEZE 1%
8 © SF=3,287.07%29/2/2,232.5=21.35>1.25
OK

(P /K HEE T HE - Mc' = 2,232.5+766.52
+46.27%29/2=3,670 T-m

(F)Z2 4148 0 SF = 3,287.7%24/2/3,670 =
10.75>1.5 OK

(PONGIENG >~ B )7« B X O » (FHEMIE=
7.872 K15 HEY J1{%#=0.110-(0.110-0.096)
/2%1.872=0.097

()l & 11=166.644307.93+0.097 *1 *11.5°
¥24=782.45 T

OB $E ] 22 22 5% 0 SF = ((3.287.7 +
1¥11.5%3.14 / 4%24%) [2) | 782.45 = 5.42> 1
OK

(JL)TEEEIE ST v = 782.45%1,000/(3.14%2470
#70)=1.44 kg/cm’ < 8.3 kg/cm’

(7K T 53H7 * g=200 kg/m’ 3 P=qcA=200
*0.6%0.8%11.5%24.7=27.27 T

(-+—)M=27.27%11.5/2 = 156.8 T-m ; Mr =

3,287.7 %25.4/2 = 4,175.3 T-m
(+AKERES 722258 SF = 4,175.3/156.8

=202> 2 OK
SEINER R G
()| T]

1SRN TEIRE A=3.14/4%((1.8+0.7)%2+24)" =660.2
m R ZEMENE T =7
D’ */64=3.14%29'/64=34,701 m'

2. M K R BR 4R B We=2.4%3.14%24.7%(0.7
#11.5)465.21= 1,563.6 T
322 4EE Wi=3827.7 T

=3,827.7/660.2=2.804 T/m’
4K EATHFEE Ww=1 ¥11.5=11.5 T/m’; #¢5%
3 JEhRRAE] T FE=-43.71 T-m /m
5. JECRE B 4 Mt R JEC R i 3B 1) FELFIT 38 4 2 — 3K
[ 17 Pm=-43.71%(24+0.7)%29/2/34,701 = -0.45
T /m’

22t BRI T e B



6. JE& I B 4/ M PR RE T P 42 2 R FE )
Pe=(766.52+2,232.5 ( Z& At ))*29/2)/34,701
=1.25 T/m’

7. + ¥ K 7 S=w/A T My/I=3059.38/660.2
+1.485+11.5£0.45%£1.25=17.62 £ 0.45 £ 1.25)
T/m’

(OB ZE B E “(AE 3 &k 5254

Jis

1.p1=(3.06+1.485+0.45+1.25) T/m"* /1.33 =4.7
T/m’ < (3.06+1.485+0.45) T/m’=5.0 T/m’

2.02=(3.060+1.485+0.39+1.09T/m’ /1.33 =6.06
T/m*>(3.06+1.485+1.09T/m’ =5.64 T/m’

prokgnE 351y &

3.p3=(3.06+11.5+0.37+1.03) T/m’ /1.33 =12.00
T/m’<(3.06+11.5 +1.03 )T/m’ =15.59 T/m’

4.p4=(3.06+11.540+0) T/m’ /1.33=10.95 T/m’<
(3.06+11.5+0)T/m’=14.56 T/m’ » GtrHRLy)

5. 77 % M2=[1.65%0.9+3.06+2.4%0.8-(0.45
+0.39)-(1.25+1.09)]%1.8°/2=5.32 T-m/m

6.As=5.32/(0.01224%75)=5.8  cm’
$16@25cm=6.62 cm’

71 V=[1.65%0.9+3.06+2.4*0.8-(0.48
+0.42)/2-(1.25+1.09)/21*%1.8=8.72 T

8.5Y JJME 7 v=8.72%¥1000/0.868/100/75 =1.34
T/em’< 8.3 T/em’ OK

® H

7. HY

#5 REEBE ARSI 2

THE Bz JEERR YN RS M kS
PEE m 14.5 12.7 12
P T’ 3.06 3.06 3.06
Ps T/m’ 1.485 1.485 0
P. T/m’ 0 0 11.5
Pn T’ 0.45 0.39 0.37
. T’ 1.25 1.09 1.03
=1 T/m’ 6.25 6.03 15.97
B T’ P=5.00 P=6.06 P=15.59
_ it HiE
0 Am 1
- I
U Y
Rt
PC f&—> =l ST i
(n=307
2l0m
13.01 m‘ AE o -
? N F.1={6.44T/m
4N m Fbt _-E L ?’sat=23ﬂfm3
i 1L ‘:'E (g=357
1o

B3 kisdnd BabE S % 2 ARRAES TR



@pkken%31 251y

LI AR

1 —f ISR 1.5m PAF > A &E N
qa 4755 10.0 T/m’ » (BB > 57EDL
EH IR R -

QAL FIERFPRE ) o & LETERE
{8 15.59 T/m”* AHA 10.0 T/m’» & 3E+] RC #5e

3 RN IR RGE R ¢ A R R R A
WhtJE  BEIERR 9 ARTAEH K - HRE
I AR A AR 4 BT o

4 MY R RS S TR D SR LG
PR RGBSR I 2 BT © IR
g gt BT 5 e gs 18 2 K
W6 BFEE H SR (GtEREE L) E Al
MR A METE EAR . 2.5 % HAR/INA 0.7m)
CHEE  HEG 2 MESR T Ry & B R
LR ) 2 FIHEEFUAERE By 20d” © F5ER A
600mmoé PC # > tEft=13m>HEEFFEE
=20%0.6=12m(HII4FZH T ACHEE)

5. %1 Meyerhof MR R EF B A Qu
= QP + Qa = 50* tand = 50*Ng ° *Ap
+3 0 * A(PL)*Sp » FEMEEI R dmE =~ " BLRiE
TAZREME | (P.5-20)P.5-14 2% » ¢ = 350,
Ng = 60Kpa = 60%0.1019727 = 6.11 T/m’
Qp = 50%0.7%6.11*3.14/4%0.6'= 60.43 T/m’ ; {
= Ko’ v¥an¢ » Hl[m +EE 1A K=14;
EREREEW - 2 EEA S = 0.60 =
0.6%30" = 18" fs1 = 1.4*1.96*0* tan18") = 6.44
T/m*<10 T/m®

6.Qs= X fs*Ap=1.4%6.44%(9/2+4)*3.14*0.6=144.
38 T/5Z o EABAFFRE{HE Qa =( Qp +
Qs)/FS =(60.51+144.38)/3=68.29 T/>Z 5 /KA
YA L B (7K )= 848753 T PC & #
=8,487.53/68.29=124.3 %7 > £¥HH 12 HE+oHE

12 32=144 32 - BItEH m=12 7 ; HF n=12
E -

8.ata RSy S o E MIERAGEE R
mYM% 0.5S RilfEFU 0 HEEE S=29/12=2.41 m
>2.5%0.6m=1.50m OK

9518 Concerse-Lavarre 7 iz » TEEEARER
e=1-0/90"* [ (n-)m+(m-1)*n/(m*n) ] > =,
<~ O =tan-1(d/S)= tan-1(0.45/2.41)= 10.576" >
e=1-10.576/90*((12-1)*18+(12-1)*12)/(12*12)
=0.73 » fREZHH G LI SITREE T ER oy
HEZ2HHIER 27 -

10.Qa" =60.43+0.73*144.38/2 =113.12 T/52>
68.29 T/5Z2  OK

TR

Kt B AK S BB ez — > L
FETFEATKIFREA 5 > FUKEMHEA 22
BT RETE KB e =7
IKEA AT Bk Z 55 » Bl /Kt Z aeat H A
TEORERE » (AR R ZERRE
518 Z K BEGRIRTT) - RAMERFEME ST »
BIRE /KR e SR B BE ) AR E P i i
SRIETT o TRl DAL EZ B /Kt > 3R
HHEE ha FAPRHEHERZ 024 5 - Hitm
22 J1% R BRE T CR B+ 2 S T IE I LA
BET) Ry oK) - BCHTEES 2 iat EIRF .
E 5l 5 <~ FH 2 A S R s e LR S < 7R
SKERIA] » 5556 > RELZ J5i /Kt ek
K HEERSESRZ 2 KR ER (BL/K%E h
Z 3 KITRRIELR) + MBI P RAES -
WESEREIET 1 AiBUEs B > BRATETE K EE
5] 2 B Z FEF 7K Ry SR - IS /KA A
MR ZRRA] > BT KRR B R

~ 68~



M5 1 7K EL A e Ry T8/ D i e - N2 I
Wk s B R ZEE & 20~ 30m 24
fER B it - [BRERIEE B Rk - B
PrEFA Z KB B R AR -

EAERZTIVEE KA - HILEEE
B S SORBNLIORTEE - W EIGELFT
sl HA i = s AR N - [N R AR 2
R 55 DR g i /K B B ALK B 22 Az A L
{H - ZEEA B EREBUKAER - JE8
- NIt e E AR A 2 S
KR - WREERR S TG - Ealles o D&
A g ieis AR 22 e i ~ K ET ~ K
NI OB ERIIRIE Z IRE - /KA
E AR BT 60 SR AEE A A LI A
BRR S — o — I K EE - BERR U R4 L
1B > BEGERZAPKEEL S NEG a4
A - AR - EEK
N E A MG U T 1 A A R Y Bk A ket
S5 BICREHTIEAE AR R ETT
FIEREROAE - FlbERSKAF LA
B\ Bt teBs g A E Bk > ft
iR ESE - EEE PRSI SETHE]
oKtz et B - BATE I AGEE R
st 77k ITRER BT 2 TR AN BRI
AR AT AR -

4%t
14 TH 7 80 7 R 5 - [E P2 /KOt SR R R BT /KTe
i

27K s (=) --FETR I st A R AL L BP0 BR
“iei 755-9H

3.5 g sk LR T T (T IERES TR REELT
bR E RS () PR AR TS

pkokeTE 3 LR 1Y @

AgmEnR At LETRUEHE R (PS7) &RHEAE
liEN

S/RGWIEMEEIGEG TG > BAEREE &
=&

6.5 THZ A% (P5-20) fE R A & /5 954E5H

f’f—ﬁﬁ/}

¥raid
R - R TR A EI T
B BAUKTRE
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@ phokeT 53 L5 1

Veolia Environment 2 Suez Environment 2_-K 337 3
BRI ATE * IR 3

K

RyUUEEE SRR R FE T I
IR IEAR A HEBh A SRR - 10 21 tHACHRs Ry
KA o BEETREOK R e
4800 f&ZETT > (B 15BN /K AHRE AL AR R 2
F2E > KT AR ABUK S i — BT
HEEREE (Veolia Environment) Mgk -ER5EE
(Suez Environment ) Z7/K¥&H 7T L1
HEAE - DB K TisHy 2
% o SEREUHEIN B AROKEHE B R KSR
& RIS Ry s b S LR T — 3R >
DAFC T REia » 7 25 i OFA > B
FRHE R DTEF2ULZ 0.5% i35 A
FIENEFERE AN STZ 0.3%~0.5% ° T BAER
2 s R R R T S I 9 2 TR A
H o AIEREEEA - SNEEREE RS
MRS A EREE o /KSR R Y
S B - HE R TR - VI E
By S MERE - S EES - 2T
B EEIEEL - DIl < M - HFE
TREFE 3-5 4 - BPPegsERGlnlm 47 8-10
T o B NN5R BN 7K S 3 A /K R 2 i R B
71 RISE R iTE SR - A8 S IHK
BERGT A B BEETE BRI K i
Bl 1 2 25 E0 P e e B8 B A8 5 2 /K B Al i
B
M4t : Veolia Environment - Suez Environment ~ -k i3 ~

R e

.—-\Bé""‘j

/37 ks AR B B

RyUUEEE SRR SRR RS - BURIE
TR ESERT > T 21 HHacHm s K
Han” - BAEETEEOKS R A S 2 4800
fEsETT " 15BN /K A BE BB A Fl s (%
S RIHGT TR A B /K ZE A FAE —
R ILHERRYE (Veolia Environment ) K &k{FH+-
B21% (Suez Environment ) /KISl aEEd
A ER - DU KB R i 35 7%
2% o
= ~ = > %% 5 (Veolia Environment)
2K ARFEE PR
(—)EILFEERE (Veolia Environment) f/
1T HEFRE (Veolia Environment » f&if%
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