%$33% oM b OE 2 K HE K Vol. 33 No.9

2017 %5 A CHINA WATER & WASTEWATER May 2017
SRR DRRDDRRY,
% W
O RARBHE U
% %
O S S

[N X RS K RS

k', x K, Ak, Rax, FiF, F &, 4 @
(1.7 M F g RANE, J7& J M 510600; 2. B K5 ERIEFE, #Bd KV 410082)

 E: DMADNRALKAKZEERK S  HAT A, # & KRR 4k KR E AL LA
BHS B R, B, RAGHTEFTEIN TS NS ABRADRERAERKE, LHEKEIKA
AN T2.85~3.4TL/(F - h)Z ), F-FHEA3.27L/(F +h), REEGEAKZEY 580 A
KF X Z ) B BT 09 R AR KM 3BT 3T B R EAT AR iR AR K 6 DMA s K & KR 1) 4% A
KT, M A RORBAEH B E KR

XEiE EBERAMNASFEAKE; DMANR; Z4i£; BREH

RESES. TU91 NEFRIDAD: ¢ XEHE: 1000 -4602(2017)09 —0045 —05

Analysis of Residential Nighttime Water Consumption in Guangzhou
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Abstract; There are many types of non-revenue water consumption in a District Metered Area
(DMA) , which is difficult to analyze. The key to accurately assess the non-revenue water consumption is
to determine the residential nighttime water consumption (RNWC). The statistical analysis of RNWC in
eight residential subdivisions showed a monthly average of 2. 85 —3.47 L/h per household and an annual
average of 3.27 L/h per household. Further studies indicated that the linear correlation between the RN-
WC and the residential daily water consumption was prominent, which could be used to calculate the RN-
WC in the DMA where intelligent water meters were not installed. Therefore, the leakage control in DMA
could be achieved more conveniently.
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Fig. 1 Change of water consumption of DMA in Guangzhou

during 24 h
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Tab.1 Residential nighttime water consumption
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1 H |4.86(3.58|3.31|3.27|1.94|2.85|2.40|2.25|3.06
2 H14.71(3.12(2.72|2.83|2.38|2.66|2.32|2.07 |2.85
3 H14.93(3.71|3.10(3.12(2.77|2.73(2.42(2.31|3. 14
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Fig.2 Segmented statistical of residential nighttime water

consumption

UEAh, B A ] b A BR VOB A 0 X, 45 28 3
Bt s, PR A RLE 130 m® DL E L fE
FUAETE KA, P R R 1 LA R F K A
(RSB 5 T BT 75 A 1 A 7 V5 S8 Bk X, o 34 Je A T
RN, DA B4 S0 SRR AR BEAIG, PR H P 354
[ 7K R H /N, PR IR 32 2 05 IR R 52
W), T T RE AR ) £ 5 A BIR , 5 LAV 2 B R
/N

ST TP s AR e | b NN B i AR
KA (] FH K 5530 R 1.8 ~2.5.3.5.1.08 L/
(F* - h)  FEEFEMAFI 0.6 L/ (A - h) , FREH
It o R RIS, 45 0 P BE S 3.0 L/ (7
< h) ' ZAE SRR T )N 8 AN/ K [A] -
BIE B HKER 3.27 /() - h) ek .

R i R B A i P K R 32 A TR 2T
BB AT KOS 2R R R s, AN R L2
WK AR E 2R ) N 8 MARF/NX
JiE B IR15 12 FH K S mT 0, 2B > LR A AH I 1)
[F] — 3 1T A9 AS ] DX Sl G A3 ) P Kt A AE 3K 2%
5o PRI, 2 R R b 52 o R TR 5 T T K o
WL 53 M/ N DX S5 432 o TG RRURA T A2k e 67 8 T 60
FA B NEORI AR 15 AKOF A2 52 ) PN AS ] /08 XA [
BEMKEREZE TN TFLAR,

1.2 FHiHREDH

13 SR P At  e E AE E | 4 E AR e AR AR A
PRAEAS ) X 0] B ) Jg B ) & 12 K i I . W]
13K 3 A/ N FIAE AR SR 11 X 8] FH 7K 8 5508 43 A
BIREAF A IES /A LAY, R L nl K 4 SO S TR
HIT X3 3 AN/ IN I R AR i A 1 S B P-4 73 Il i

FIARBEHATIREE T, AR WA 2
W OE — R
35 k

30
25

1.4
4112
- 1.0

0 0
3.30 3.95 4.61 5.26 5.92

B FH K BE/(L - 1)

0 0
1.80 2.23 2.66 3.09 3.52

B K /(L P b

a. FRTTI 4 b. 7 [ 4£ b

WA — R WA — R

35 109 300 0.6

3 ] 85 250 0.5
. gg }y . 200 04 fi
10.5 % 5 &
102 5 = 150 03 4
4035 100 02 %
101 50 0.1

0

0 1.40 2.45 3.50 4.56 5.61 0
) IR 7K /(L F2 b
d. FEA B

0 2.402.883.373.854.344.82
IR 7K /(L 21 he
c. &I

3 ERBREEGERKERR
Fig.3 Residential nighttime water consumption
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Tab.2  Error analysis of residential nighttime water consumption

i H 5 E R | 4 R0 | PR VG AU | ARAS R A
SEHIH X 4.44 3.46 2.64 3.27
bR S 0.491 0.472 | 0.311 0.783

¥ § 0.241 0.223 0.097 | 0.613

brfEiRZ o | 0.033 0.032 | 0.021 0.019
NLIEL n 311 313 313 2 504
iu(n -1) | 0.055 0.052 0.035 0.031
ﬁ 2
B S SEEE B 0.110 | 0.104 | 0.070 | 0.061
B:X/% 2.48 3.01 2.65 1.87

12 2 m] 0, R [ B Be] <58 AE Pel R T DY 56 19
Ji BRI 246 15 KB LRl R A S SREA1)
B IISF- 24945 12 K 9 A3 DX 1) 9 32 14 A i ik
0.110 L/(J* « h) ,AZSIREERIIR %, /NT 3. 5% , A
I, 22 1Rl 1 D A5/ X BB I 5 34 K i
HHAE.
2 BRAMAKELSBARKETZMEX R
2.1 By EAFRE

BT Geitaa i, oA e I H KR 5 R R
AR KR A 5 & o PR RE K o & 80, it
FRERH KR, WR 3, KR 5K 3 PRI —
—RIPZE R X~ Y HORE . SRR, e RS
IERDKR Y 5 H SR AKE X A BRI, I
KA1,

Y=0.0069X +0.284 6 (1)

.47 -



533% %9

T OE 2 K HE K

www. watergasheat. com

X (D) AT AR R B r R R TR F A
FEHAOP P53 G HRIETRER T o RS
Bt SPSS 44, T 45 r =0.79; F =156. 11 > F, 53 P
<0.05, EREERFEM, Ja R H KRS R R A
BIE KR Z 8] 5 B B A R R R o
I, i 2 BB 8] 5 K & BRI, w5
(1) 5 Rl 3k K

*3 BROARBAZERAKE
Tab.3 Residential daily water consumption
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Tab.4 Basic statistics of DMA
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