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Investigation of air cleanlinessin filling workshops of drinking water plants
in Guangzhou

REN Zheng—Hua*, HE Shuang, LI Yuan-Mei, YUAN Jie, WEN Li-Li
(Guangzhou Quality Supervision and Testing Institute, Guangzhou 511447, China)

ABSTRACT: Objective To investigate the air cleanliness of water filling workshops in drinking water plants in
Guangzhou. Methods Field sampling method was adopted, and static examinations of air suspended particles
number, microbial index and relative indexes in 20 filling workshops of drinking water plants in Guangzhou were
conducted according to GB/T 16292~16294-2010 Test method for suspended particles, airborne microbe and setting
microbe in clean room (zone) of the pharmaceutical industry. Requirements of cleanliness level of 1000 were
evaluated according to GB 50333-2013 Architectural technical code for hospital clean operating department. Results
The 3 indexes of suspended particles, airborne microbe and setting microbe were qualified in 75% of 20 filling
workshops of drinking water plants. The qualified rate of the suspended particles, airborne microbe and settling
microbe were 80.0%, 95.0% and 95.0%, respectively. Conclusion The level of air cleanliness in drinking water
plants in Guangzhou should be further improved. Relevant departments should formulate appropriate evaluation
criteria, and strengthen routine supervision, monitoring and standardized management.
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AR, S5 TR K A 2R 0] 25 S P R A 2831

17324-2003 CLCHR)ZE T Atk TApRiE ) Bk, kab
L2 () 7 Ay 4% PR 2 (i), B 2 2 (B) g 2 PR ORI 28 e
ZESHE N A E 1000 2%, I A bR E, Bk
B2 S E T AR AR TR S TR M T
FHOK T VERE AR B 23 ATE e BRI, 8 1l BE AL I M T
B9 20 [EAFH K FESEZ4E00], a3 S0 d A e F8 b it AT
i A1 34 o

2 MRERE

21 FEXR

BEALEU M T A 13 FAKAK) 1 20 8]9S 42 8] 4k
WEIIXT 52 KON ARG R 22 . R TR KL g
B OERL BIERLT . DIRERFIEIE I 9 AR R .
22 FENUIFH

ParticleScan-pro BUROEA SN i8R (B IQAIR
23 ]); Millipore 78 7 3t A A A (3 ] Millipore 23 F);
TY-9900 7 5 7 X AL . TY-9700 54 %4 & 5 I8 B AL |
TY-9600A 775 4% i (b 50 R BRI A FHE A BR A w]); TES
1332A RURE AU (FRH L F Tl B A R 23 wl); MP 100 &Y
BEE 253 (75 1B KIMO A H) .

2.3 WMFEE

fiHE GB/T 16292-2010 (25245 Tlh ik 14 &= (K& I hr
TR T3k ) DT & PR B G I, ks GB/T
16293-2010 { B 25 1l 3% v 25 (IX) 17 0 7 40 003ty i ) 1)
PEAT IR B BRI, k4 GB/T 16294-2010€ BE 24 1lk.
TR A (KO UL A A i ) VIEA T & 17 ) B R,
KHs GB 50333-2013 ( &R it PARFEEFH AR ) ¥
PEATRGE . R . TR MR SRR IR
24 FNIRE

i GB 50333-2013¢ B= B i i F ARIBE S H ARG )
IR PP UIREEE . TRIFER 3 N0 H AT

TEVEE 1000 HER: Bif£>0.5 pm IR FE<35000
Hi/m®, BiAE>5 um RIRE<300 Ri/m?, PIFEE<0.75 AM/IIL,
TR <25 /m’,

3 4 R

31 MR

K4 5 R, 20 K KRS ZE o, 3 PEH 48
FRITE M BAR KT BESE A0 R 15 8], &7 8800 75%. 20
(B0 FH 7K E 25 2 ) g FUARKE IR 25 SR UnZe 1 /s,

RL TME 20 MRAKTEREEESFFERNER

Tablel Test resultsof air cleanlinessin filling wor kshops of 20 drinking water plantsin Guangzhou

MRS kAR =S um RIRCE/mM®) Fif2 =05 pm 2RIRCB/mM®) TR FEEAmMY) SERGERAE)
1 0 550 0.75 25 G
2 0 6.9x10° 0 5 G
3 0 1.4x10* 0.08 1.3 G
4 2x10° 9.6x10° 0.6 15 NG
5 0 5.1x10° 0 12 G
6 5.3x10° 2.4x10* 0.25 16 NG
7 0 9.2x10? 0.2 0.8 G
8 0 1.3x10* 0.25 2 G
9 0 1.3x10° 0.67 13 G
10 0 9.2x10° 0 0.67 G
11 2.5%10? 4x10° 0.5 24 G
12 0 1.5x10° 0.3 3 G
13 0 0 0 353 ANEHE
14 0 2.3x10° 0.75 15 L
15 2.7x10? 5.4x10° 0 1.5 G
16 0 1.8x10° 0 1.2 G
17 1x10° 4.4x10° 2.6 22.4 AEHE
18 0 7x10° 0.6 0.4 G
19 1.6x10° 5.7x10° 0.2 0 AEHE

20 0 6x10° 0.3 13 G
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3.2 EFRFRI

STREALAEAY TN T 20 AMRFKT HESE 2 [a] gh A7
TFRLF B ER AR, 53RN 2 FiR, 55 16 MAH
KT HELETE A4S, BN 80.0%,

F2 MH 20 MRAKTERFERZFRTHENER
Table2 Test resultsof airborne particlesin filling wor kshops of
20 drinking water plantsin Guangzhou

kifE =0.5 pm LR FifE =5 um 43R

(CKL/m®) (CKL/m®) (EXEES
(%)
T ¥E T ¥ifE
0~960000 53654 0~5300 521 80

3.3 REEAEN

XTRERLIIE TN T 20 AMRHK T 2 A M EA 7L
R B A I, 45 2RANS% 3 P, AT 19 e 4
54, SRR 95%.

R3O 20 MRAKTERFEEEEMENER
Table3 Test results of settling microbe in filling workshops of
20 drinking water plantsin Guangzhou

TURETR (/1)
L ¥iE

0~2.6 0.40 95

G (%)

34 RNFERVEN

Xt BEMHLAI M T 20 ANKHK T R 4 ) B4 T 77
TR PRSI, S5 A3 4 FoR, 304 19 N 4 )
G, AN 95%.

R4 TN 20 EIRAKTEREEFHENGMER
Table4 Test resultsof airborne microbein filling workshop of
20 drinking water plantsin Guangzhou

R (1 m’)
%)
i o
0~35 9.74 95

3.5 EHibE i B Ay

S BEFLFREAS T M T 20 MR K HE %% 42 [a] 357 XL
PR, OERE . RPN KOG B AR, 45 R
F£ 5 R

Fz5 T 20 MRAKTERZEEE AT B AR
Table5 Test resultsof other testing itemsin filling wor kshops of
20 drinking water plantsin Guangzhou

TiH L H ¥E

K3 (m/s) 0.12~5.58 0.90

JE i (Pa) 1~56 6.9
EE(C) 13.2~39.4 23.4

T BE (%) 30.9~83.9 65.8

% [dB(A)] 49.6~81.4 64.0

5% [dB(C)] 61.5~88 73.7
JE I (1x) 104~812 343.4

4 it ®

% (cleanliness) & 45 T v R85 N BAD AR F 2 S Hp
FRF oS TR —RAR M ARVFG 0L, HiEE S S%R
AP LL 0.5, 5 pm ARRECH E0 2 s EE R B 5
4 100, 1000, 10000, 100000 i1 300000 % 5 1~ 5,
FBA YRR 28 S0 B M RPN A vfE D), AR KT
HR A2 B GB 50333-2013 (2 5 1514 B AR B A it
AT ) B SEE 1000 ZElEATPRHY, XFRFHK) 35 v
FRARR R AROR) B K A ) R i A
EY TS E R R AR, MRS KN, S50
TR HELE A T A — e R M S WA T il
SEAA AOARIE, LAWK K AL 77 T R B i v AR O

XN 20 T ERFIK ) ZE (B i g B A, T
T MR AR HER ZE IR ) 2 SO TR Ol . RS &5
JORA, KT IR N LA REIA B 1000 K
3 IEPEAN FEARSAAAR RO K T FERE AR LR 75%, &
TR T HIE R 80.0%, TIFEHEAIEHZEN 95%, i
B A RN 95%. Il LI Y, T i o 4 a) i 7
LT A b5 MK, T R A b XeF it ¥ 2 o o 2R A S )
7, B BA A 05 B 2% R FHE K 7 B R R,
& B A T, AT S ECR TR R AR R kT
bR E AR G RE DM, SR E kL
L TN RLFAE G, K K T AR AE AR IR 5 YL A
AR MY SREEHAR RS REE
o 2 SN R 42k B BR T 0 H U S E A I
FL4: il . (hazard analysis critical control point, HACCP)43
Br 2B, AR K A 7 2o i Hp o 4 B9 1 Bl 2k 7 e 2k
Ry Y S 2l v K AR 7 I S s AU, A S s o
AR AR gk DA B . NIRRT %
LI 23 A A Bt 1) A SR A R A AP, TR RO G
F14 R Bt B R 4 0O il A A v B AT A E R bR o,
JE TR 5 B R
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