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Abstract [ Objective] To address the systematic challenges of land scarcity, insufficient treatment capacity, and pre-plant overflow
during the upgrading and expansion of wastewater treatment plants (WWTPs) in high-density urban areas, this paper aims to achieve
land conservation, cost reduction, and stable effluent compliance through technical innovation, providing a reference for similar
engineering projects. [ Methods] Taking the upgrading project of Qingdao Maidao WWTP as a case, a technical path of " peak flow
shaving and low-peak-factor synergistic design" is adopted. Through refined wastewater flow analysis, internal periodic loads such as
backwash wastewater are coupled to establish a hydraulic load calculation model. The storage tank volume is precisely determined to be
27 000 m’, and its operation scheme is optimized. Concurrently, through high-frequency sampling of wastewater flow curves under
typical dry-weather and wet-weather conditions, the " superposition effect" between internal periodic loads and external peak influent at
specific intervals is identified, providing empirical data support for precise modeling. [ Results]  Following implementation, the design
peak factor K of subsequent treatment facilities is successfully reduced from 1.5 to 1.2, saving 23% in construction land and 15% in
engineering investment. Comparative analysis indicates that under the optimal condition of K=1.2, the investment increment of the

storage tank is significantly lower than the costs saved by downsizing the biological treatment units and auxiliary facilities, maximizing
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the system efficiency. Operational monitoring data confirms that the storage tank effectively performs peak shaving and valley filling,

eliminating pre-plant overflows. The effluent quality stably meets the surface water class V standards [ excluding the total nitrogen( TN)

index ] , with a buffering capacity to accommodate a 15% growth in wastewater volume over the next five years. [ Conclusion ] The

"peak flow shaving and low-peak-factor synergistic design" can effectively enhance the peak treatment security of WWTPs under

extreme land constraints, balancing land conservation with investment control while supporting stable effluent compliance. It

demonstrates clear engineering applicability and potential for broad promotion.

Keywords wastewater storage tank ; upgrading and reconstruction; peak factor; land-saving measure ; synergistic design
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fiti, MIHE MRS G, ol BT R K ) e it , Xt
AT e, B ORI B A e K AT A T R AP
WERIRAS, REERA 2 BFAKMEE( 1 &),
FEHE N 300 m’/h, 78k 40 m, TR K 45 kW,
FHFFAE KRR AR, B B R TR
4.5 BRRI&IT

IR RE L KA SR, R sl
b A K, BLA MR A B A i B L A K, T B
T % A A K & T 0L T I ¥ 5058 KR8 A1k
T R T REPAT O TS5 K AL BT 95 Y HE ik
FRIEY) (GB 18918—2002) i) A SR HEbR e, B
RS O K & TRE AR , #2471
BRAbEE 1 ~2 fEME M A B R, 226 %
JE VR 5 b S AT T A T XA g R oK B BR R
KR 52 000 m*/h, BRER T 2R AL 2A DR+ 9
PR SLuE T 20 V5 Kk b 0 Ak B X 4 AT
BB BB RS 2 R — 2T 6 R R
B, 2B SR ARHERL
5 IBITHRESH

I H AT )R, RS T B BT B i R 4
s TR REEAT T R 20 R i S5 1A, . T B Y
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AR N BT TR A A B it R T RE
(3% K=1.2 31) MI(E i, THBR 7T Fs i KU
TR T T 5 K A B R A e PRI OR B T 1
IKAKJT B TR

W PR S RS AT IR O,
HAERIXS 22 7 m®/d BT (I (E IE o B, SRR A
KIME EIEF] 25 200 m’ , SETIAIEFHUR AL T
AR TS L A &, S5 R BN, ERA
5 K AD BEURR K R 3 25 ) R, R RS T 2
YHT AU AL BT R R B2 15% I TUAR RE DT, BE
BOUE T PR E Y TARRRRE , MOh 2 BE Rk X 75 /K A B
I RAH B R 3R T I B R S kT
Ak 5 AFTKE G . 25 BT i bn s R
FEBA T eI RS P TR A
6 Zit

DA SCHE H 0 825 11 e — IR U 1 3R 25 I) i
TR AR T 2 55 K AL B R SR AR i
TR BT IR 4 FH L K 5 A B RE BRI 2 E o
J& o TG E A 27 000 m® A TE E L, 1) 4
ARFR R BT IR E RS K 1S FRIKE 1.2,
{2 T o M AR B i EEBR TR I, TR
B T H K KRR IR
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DR S W E (e AR il N N e €
SO UIE T 3% 07 I ] S 28 B U &5 BB A% A R0 s
AR g o, I HLAS XA K 5 AR TS K S i fig
NGBS TR

T2 S IEAKALBR R TR SRR E
b 2 BAY (e 2 BE IR X V5 KAL) S e AR AR
P AW OCHEOR S, T SO IR R SR LR S
PR LA R AP A, AT o 2 X 57K
AbFRT A s B AT A TR AR T R

@ BRI R E K R e L e
S ERGEETT RS AT N SO LR I
K2R %, PR B HE R R KT kT
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