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1.0.1 HEESRTHKRG TRMBE e T g, itk TR
oL REATT G, RrE AR
This Chinese standard specifies the designing, installation, system testing

and supervision for outside vacuum sewerage system outside buildings.

1.0.2  FAEAEHK ARG B TR, R I EASRER % T
VoK AN e ASIREE F T8 . IR BB . A A X K
ANMEE AN K TR, JEIRART . M R A L XS AR B SR AL B4
G IR, TR nG ) Can: /NRTL B9, (oKD R KA B s A
PV AR KU RS X i RS 0 CE ML, IR DL i ) BESE M Al
(R 7 5555 . AR PRELR I H K TR . Tl A0, TR i AR P 2
B, NSHEAT RS ARiE. FUE AT
Outside vacuum sewer system can be applied to sewage collection. The
negative pressure inside pipeline can prevent sewage leakage from vacuum
pipe. This standard is available for pipelines in new area, extending area or
reconstruction area. It also can be applied to industrial plants, inhabitation
area and commercial area especially to the rural, the area where it has not
enough slope or the buildings inside has low elevation, water protection area,
low population density area, high flow variation area, obstruction area, and
some special area. The design, construction method and acceptance method
should be acted according to other standards if the information is not included

in this standard.

1.0.3 HASEIEMEZS Rl MECIRA S HEKE B o LS HE K BRI
FEN AR e, MBS, RSB IbR R, KRR, R K HEICE
8, VKA T, DLRAN R, R KK, AT B D R K AVERI ST

FN UL IS,



Vacuum lines form a ramification network with a central vacuum station. The
vacuum network should be chosen according to site topography, geology,
service construction elevation, water elevateon, discharge route for drain,
wastewater treatment site and atmosphere outside, underground water level,

obstruction or construction underground on the way of the pipelines.

1.04  EAHAKR PRI KT, 0T H BRI PR 5 B 45 & oA,
MR, BlnER 7 HEARR S ARG kg 2 5h, EHEEREH R E N, %
BAH], AT AL S A
Vacuum sewer system is a special method. Its commercial evaluateon should
include construction fee, installation fee, operation fee and maintenance fee

besides equipment fee.

1.0.5 SEAMIUEHK R G B TR IR R, BORANBEAE, NAF &A%
PRUERRLE o
Material, finished products and accessories etc for installation of vacuum

sewage system should be meet the related requirements.

1.0.6  FANEAEHIK ARG 2 TR N AZ Bk SO ATl T B 400 1, A2 S et
WAL VLT B )
The installation works for vacuum system should be performed according to
designing documents, construction drawings and design modification

certificate confirmed by design institute.

1.0.7 =HPEAHK RG Lde TR AUE A R LA WP IS it
AT RE o AR T 200 4 e, Ay b 47 v T) 0T e A 36 B2 kg
TREEL, S8 5 7 P T N 1 TRt L
Installation works for vacuum system should obey related rules for safety, fire

prevention, environment protection and . The construction work should be



done according to quality control system. The quality supervision and Fzz L.
F£ acceptance should be done on the processes of working. The next step

can be started when this works are confirmed.

1.0.8 FANHAHK R G A TREMIBETE it A g OB B A5 A A U RE LA

Ab, W NATG BIAT [ AN 5 AR OB R HE (R R E o
Designing, installation, testing requirements for vacuum system should meet
the local rules as well.



2 RENFS
Definition
2.1 KiE

201 BRI KIS0 1A B LS KRR (5 K
R o) R R T A By R
House connection pipe (gravity line): Gravity pipe from the sanity of the house

to the collection sump( part of collection chamber).

2.1.2 WM WO g AR AR AL A5 1) o [zhoul G, A 2 4%
JUE A [zhou]o 4v5 /K CERAR P IRV 7K B R B — s KL I, B8 I FL T R a6
e, HEBRVG AKWCEAR W HIT5 K o 15 KR IS T PE il
Collection chamber: Collection chamber consists of collection sump and
vacuum valve control unit. The PE collection sump provided to store flows of
domestic wastewater from house connection pipe until sufficient has been

accumulated to activate the vacuum valve control unit[1, P5].

[Zhou]: | added PE as chamber’s materiall acc. To the descryption from
C-2.

2.1.3 EAWEPIC: BRI HIEA W, SHa AN RO, @
BEAEMCER Il A B A ) S5 A v
Vacuum Valve control unit : Valve unit components consist of interface valve,
controller and some accessories[1, P5]. This unit can be installed inside

collection chamber or other chambers or structures. [3, D-2]



2.1.4 BRI FASIRPR LA E P IR RS R R KRR A B
Yo FAR AR, KR R A 2 18R s ) 22 R KoM 2 Gl i 525 1 s

Interface valve: Interface valve is the interface between atmospheric pressure
and vacuum [3, D-2]. This valve admits the flow of sewage and air into the

vacuum sewer via the interface valve [1, P5].

2.1.5 RASIEGIGE: BT ARHIge Al R A R N Iy, AR A
T4 A
valve controller: Valve controller sensors the pressure inside sensor pipe and

control the valve operation accordingly.

2.1.6  VERATIERAE VRN AR Sk T I BTV A R R I R s K W SRR
HRIZKAL e WAL T B K AE 3045 IR A )5 e g 4= i Ak
Sensor pipe: Level sensor knows the level of sewage against the pressure
inside level indicator pipe. And the sewage inside level indicator pipe can be

evacuated when the interface valve actives.

217 RAE: K E TS A E B e K, DU REAT B A
I YESORIBE AR o
Cut-off valve: Cut-off valve is used to separate vacuum pipe or sewage pipe

for convenience for pipe maintenance or equipment reparation,

2.1.8 FAEH: HALIN RSB . A XA
HASCE MBI T . SO N NCER I B8 A 2 I (A s S 1
NS SRE #e

Vacuum pipeline: Vacuum pipeline means pipeline under negative pressure
inside[1, P5]. Vacuum pipeline can be sorted into service connection pipe and
vacuum sewer. The service connection pipes connect the single connection
chambers to the vacuum sewer[1l, P5, 3.10]. The vacuum sewer is the

pipeline into which the service connections feed. [1, P5,3.14]



219 HAFE: RARMMHEEESR, BEaHKE, AR
b P —SE 40 B B & A N — B SE N R G X A ] DU R RS
FE TIPS R GE AR 5 7K
Vacuum station consists of several vacuum pumps, several discharge pumps,
vacuum vessel and other accessories. The pump station can control the
pressure inside vacuum vessel and discharge the sewage water from the

system.

L B B R, AT DG AAT5 K, A
IS IE— 52 1) ?f[,szmMoEQE HARAR, BEEKLL LG
TKAEAH TR

Vacuum vessel: Vacuum vessel is installed on the end of vacuum sewer

:l

[zhoul]. It can store sewage water and reserve the pressure inside vessel.
Vacuum vessel connected to the vacuum generator, vacuum sewer and

sewage pump. [1, 3.16]

2111 FEAERAES: BREREGNES RS RIS IR, BlangEs
A, TREE R A B A
Vacuum generator is the device, which have sufficient capacity to serve the

system such as liquid ring pump, rotary vane pump or ejector pump.

2.1.12 AWpidygnth. FHAEACIREE, G RS T R R R R S

Biofilter tank: The construction can remove odor by bio-chemical principle.

2113 RAEKANREE: EHEREXREN A DEE, WA 153
LIRS, BRUA LT RIE .
EDL: Number of the population values connected to a main line as for the
number of sinks taking into consideration in all other side lines, divided by the

length of the main line[2 P8 3.19].



2.1.14 SOKE: WHRIRAT, SRS SRR B S S A TS
KRG KB .
AWR: Ratio of the air volume suctioned or airflow under standard conditions

to the wastewater volume suctioned or sewage flow.

2.0.15 WEE. WBE RIS TEREEAE L, HTRaEmns
W B R PT ]
Inspection pipe: inspection pipe is installed on the vacuum sewer and vacuum
service connection pipe as checking and judging devices for vacuum

pipelines. [zhou]
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[m°]
[I/(E,d)]
[kwh/d]
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[kwh/(m3)]
[KPa]
[KPa]
[KPa]
[KPa]
[-]

[-]

[-]
[kg/m3]
[kwh/(m3)]
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3 R&GH®

System description
(H#: EN1091. ATV-DVWK-A116. ROEVC EZ 5K HES R G kit T
HAHT KRG MREHR S RE R, R T EAMEZAOR. BT 4R
FLAEERAT ) H fi kAP AR IS RGBT AN 835, FL8 S R GERORK
2T TR ST [2, 4.0, 1~8]
Vacuum sewer system known as low-pressure system, was invented at the
end of the last century. Vacuum sewage systems are applied to many projects

in the process of refined components and improved designing. [2, 4.0, 1~8]

3.1 EFRZHHR

Vacuum sewage system has the following characteristic:

A E A MRS

No sewage leakage will be happened in vacuum sewage system
G R G HIT K VKIS P RIE A, R (0 AR 8 A AT

LAB7 18 N TS R TTE

the high transport velocity of the air/water mixture in the vacuum pipelines

prevents sediments.

3.2 ETZARZHIMNS

Vacuum sewage system has the following adventages:

HAHEG RGN T HABHR G R LR B2 A5

12



Vacuum swage system has following advantages against other sewage
systemes.
1. FAEHRGE R AT B AT ) I
No natural fall required
2. MHFE BRI, B R R E H AR
Small pipes
3. IWAE BRI K ETEANTT KSR TT
Rise without pumping
A, L KK AE G m] DALE [ — M RN
Water and sewer in the same trench
5. WK A IF S i 2 ]
Costly inspection chambers eliminated
6. Jalis X FRBE ) 5L
Minimal environmental impact
7. Y gy, IS
Cleaner, safer maintenance
8. Ui/ttt EE Ay G
Eliminates leakage and contamination
9. VKA Zn] LR 25 S il 1 B i 4)

Easy avoidance of obstruction

3.3 EZERZMIERTEHE

Application for vacuum system

1. AREE CPYRSEMERZ T 50 R HGE,  IkRGSVEEIKT 50 MEZO
Low population density (more than 50 feet of sewer pipe length per
connected house hold and more than 50 EDUs connected.

2. BT IIL 5

.13.



Terrain with insufficient slope for gravity transport (flat terrain)

3. HPKEEFREM I EAYIHX (El, B, WE, BAmELS
Obstacles to be crossed (e.g. streams, trenches, existing utility lines, etc)
4. R KX

High ground water table

5. mAHX

Rocky ground

6. AFE X

Unstable ground

7. VBT (B, fEE D

High flow variation (e.g in resorts)

8. KRS Hh

Water protection areas

9. SERHFH ALK

Hazardous commercial or Industrial effluents

14



3.3 ETHFR%

3.3.1 R4

FLEHEG RG0S DB Ty, LA 2 SCIRE M LS HE G A
WFE, DA AW I 4 AR i A WA A, WO M 0 5 I Ay SR P R S
757K

Vacuum lines form a ramification network with a central vacuum station and
suctioned sewage from collection chamber which is the interface between
vacuum line and gravity line. | [A116, P10, 3" row]

— B LR B DL — AN AR R O O S BN 4 AR CF
(O, FAER T, LR A B R L 4 2 UG RT, RIS R
IR, A8 A AR L 4 2 B K

The length of main branches is up to 4km im case of plain terrain. In case of
ascending terrains into flow diretion the length is shorter and it can be longer
in case of descending areas. [A116, P10, 3" row]

FER AR SS XA, mT LA 3 H 22 AN PR g DI, RS DX A BB AT () A3
HRulio ARl A A] DA Y Hs ) A8 T el o ) A

Larger areas can be subdivided into single sectors with their own vacuum
stations and connected for instance via pressure-lines or gravity lines. [A116,

P10, 6" row]

3.3.2 WEBMESH/KEE

Collection chamber and vacuum line ' [A116, P10, 8rd row]

.15.



HENEHKEE S SR H K E B 2 W) 7 A WIE . K2 B Wk
LCEAL D AN EER SN . WA LI pr R N A TS R AR T L
LR A A AR, I A DA YR S A A e ) s A T E A . X
I N 2 AR “ BN ESHIAKRSE “.

The transition from the conventional gravity line of a domestic
installation into the vacuum line takes place inside the evacuation valve.
In general it is placed outside the house in a shaft, but it can also be
installed in the cellar. Vacuum toilets can be connected directly to
vacuum lines inside buildings - other sanitary objects must be connected
via evacuation units. In this case please read “Vacuum drainage
systems inside of buildings”.

WA NS I, WA B R, T 2 ) s Al e . SR an SR
2 BB, MEAR A,

In case of systems with pneumatic evacuation valve units a supply point
for electrical current is necessary for the vacuum station only. However,
in case of electrical-hydraulic evacuation valve units each domestic
connection shaft needs a supply point for electrical current.

FBWIFIR G, V5K RS ORI U A S, R SO A . SO RGN
FRROK I AT 25 K28 3 1~15: 1. SUKHEREE 2K R v ik
I 2R K FEAS b, A8 A i P L 2 ) BT PR U K B 2 o T B SR
FLAE K EE
On opening the evacuation valve wastewater and air are sucked into the
vacuum line and flow through the pipe in the direction of the vacuum
station. The medium air/water-ratio of vacuum systems based on
available operating experience is approx 3:1 up to 15:1. It increases
according to a bigger branch/trunk length accompanied with a height
difference to be overcome. When the evacuation valve units are placed
at the end of the trunk, the air/water-ratio is adjusted at a higher
triggering point than in cases when they are placed nearer to the

vacuum station.

.16.



333 HZERMW

Vacuum station [A116, P11, 3rd row]

RGN, AEBD T I8 M — AN B AN TR, R IU s A 0 s ) A A
60~70Kpa, tikje 0.6~0.7bar,(40~30kpa 4551/ ). 157K 40 B2 4 ub 4k 4L 4
Bis B KA B o Bl WA B AR B i R A B PR T s

The necessary under pressure for operation of normally 60 to 70 kPa
resp. 0,6 to 0,7 bar (40 till 30 kPa absolute pressure) is developed and
maintained in the vacuum station by means of vacuum pumps in one or
several vacuum vessels/reservoirs. Then wastewater is conveyed/
transported for further treatment of sewage for instance by means of
pumps or pneumatic conveyance devices.

WHAFOL N, FLE AT TR HE K R G Ry, AR E . PO
LU e P A IR TBUNR AT S LR AR DR L B . AR
TSI FHAA Y& (1) 7 o) BEF 80 I FTS)7 1 I 977 1 UK

Vacuum stations normally lie centrally within its allotted drainage area.
With this, at the same time, the location in a low point on the ground is to
be sought. Due to odour and noise emanations sufficient separation
from the surrounding buildings is recommended. The size of the
separation in detail is based on the type and position of the surrounding
buildings as well as on measures for acoustic insulation and odor
reduction.

pEdy D SEBY ATEEA 15m FE/PIEEY, BB RS H R
Minnum distance between buildings and bio-filter should be 15m or the

distance should obey local rules.

7.



4 RGHRK

4.1 HTHKRGE—REX

411 UCE AR S B R P S B K IR N AR o

In case of back flooding out of the collection reserveior measurees have to be
taken in order to prevent inundationin of buildings. = [A116, P11, last 6™ row]

| Q71T =7 (A= B 82 o P i w b K o = | s 1 [ W T ST =y
EREIN W UNE SR AR E & -SRI TR &S L B LT

4.1.2 HEAWANETENAER A IERE L TR 817,

Interface valve and vacuum pipe should be running and operated without any
blockage.

4.1.3  FLAHRK FRGEAN N5 Me B 3T 0 SR Vit

Vacuum system should not affect round building and constructions

4.1.4 BEEFAPKRGNABIK AT, AN ERTIMLERHY:
Vacuum system should anti-leakage for water and air. No nuisance odor or
other noxious substance will be released from the system.

4.2 HZERGABEXR

4.2.1 #wE CGEE)

House connection pipe (gravity pipe)

FENHRGEE T EENR NG ORUETS K BE MRS A o ) HEZK S T8 Y T8
VN TR e R VAN E P

The demestic house connection pipes(gravity pipes) must be ventilated. It
must be sure that only quantities of wastewater is forwarded into the
collection rooms. [A116, P11, 5.2.1]

[ 5 P9 V5 PR 7K A 2 2R R 6 WA 42 R R SR IA T A DGR S it 9 FL 20047 38 X
(ATV-DVWK-A-116 #2th: ZRE T X, 7 n)iZ By i3l X2 Fis =5 3R 85
LR, BRIBENENEERGELIGES? )

.18.



TN 2 B AR ST X, A5 TR S B KA BE KA L,

B RTCVE A IR, A % A 7K AR SRR 82 5t AT et i ml K o

4.2.2 WHEER

1. — MK ETTR M . fEkE 20 7 FK STy, b RERS Ok
UETEE UKL, T 24847 I N, 2 Ay 20 5 JAs IR AR A

In places where more than 20 inhabitants are to be connected for discharge

due to reasons of operational safety a domestic connection chamber has to

be equipped with several evacuation valve units, in order to assure a constant

air/water ratio independent from the filling level in the emergency storage

room. [A116, P11, 5.2.2]

CRT =57, “faR” —ia ] e — 300k ? R R IR T e gial, =

T A SRS EAERRIE 2 A T LARRIE Sy “— AN DAE” 2 an— & IS

I AT P e — A pT) (T, Nde AN 2B R

%ﬁgﬁo

2. N TAETAH, IR —E e — IR .. R ERRIL T, 27
A A B D 2 AR AT DS ] A DO o AT e S0 2
kAT

It has proved practiceal to provide each house with its own connection for

reasons of liability. It is fundamentally possible, under certain conditions, to

lead several residentiall units to one domestic connection. Houses with
several stories are normally drained via one domestic connection. In this case

the requirements defined last item are valid. [A116, P11, 5.2.3]

3. WRE—RGEIL R T BOKH D Rl WA E D HKE TEIR R, I
i T HBCRR P

Domestic collection chamber is always located near the drainage point where

wastewater comes from the building. This kind of pipe arrangement will short

the gravity pipes. It is benefit for the deep pipe installation. = [A116, P11, 5.2.3]

.19.



4. A RS R IEAE S b b S R G N 2L

Devices for function monitoring might be useful according to certain
circumstances. [Al16, P11, 5.2.3]

[explain: WCARFABAT AR DhRE . Bltn: 25 A IR el A AR A IS TR) I JR 2028 )
DU, AR e A5 S B A e 1% ke B AT A%

5. ZAR{EEAMONCEM, Nk, fERLUENT, AR R AR B IR
IR o

Collection chamber should be installed outside and fasten fixed. In

specific situation, collection chamber should resist floating. [A116, P11,

5.2.3]

6. WCARAE N DR UE B0 I AR TR B, D MR AR K o 7R N IR,
R DAL

Collection chamber should prevent evacuation valves from flooding. For

the domestic installation pay attention to the backflow level. [A116, P11,

5.2.4]

7. WCER R AL AU K, RE W U AR Ml 25 IORL R HBURE AT AE B PR AIE 2 A 1R
[ 1 e

Collection room has to be easily accessible in order to facilitate the

removal of rough particles. [A116, P11, 5.2.4]

[explain: 7£H 45 R AE I, F B3 i AR T IX SR AT 757K ? It must

be possible to clean and suck off those rooms eluding the evacuation

valve. [2,5.2.4]]

8. IR P 2B WA T e K ME N, THEEIE R AW TAEM 1D
GEEZN:
In case evacuation valve units are positioned where they can be flooded

by wastewater work hygienic requirements have to be taken into account.

.20.



[A116, P11, 5.2.4]

9. WeHEAH A BT A R B oA AN AT 8 A5 B B A RE . R T B RO R Bl
AN -

All connecting elements and accessories in the domestic connection

chambers have to consist of non-corrosive material (for ex. synthetic

material or of non-corrosive steel

4.2.3 HZTH
1. BEFRAEFEFRE T LIE ANy mmmE, HilE AN
40mmo.

On opening evacuation valves have to offer a completely free passage

of at least 40 mm. [A116, P11, 5.2.5]

2. EASW oo AR s L &S AR, Blin ABS SR H A IR A
RBADT 30 JT IR
Evacuation valve units must be made of appropriate resistant material
(ABS). The valve opening times should be more than 300 thousand
times.
a2 Fald . EA A E? 1 ROEDIGER #E— L BRI UL B, il hn:
ABS? HDPE?%%5)

4.2.4 WALFRIRG
1. VB PN 5 A A I K I DR AIE T 4
Sensor pipes have to be positioned in a way that they are cleansed by

streaming during the evacuation process.. [A116, P12, 5.2.6]

: M AaEIE? RN REHEE? HH T BROKETE, B RERHE

.21,



B WK BVEBEN D0 . IR BB @ MH, TKIERAEBRE %
RS, FLAS W TT G TTAE, R 023 0 00 A8 Y R v K DA — S R 3 PR
Wk, T8 B NPT RS

2. ANEAEHEFERITR.

Floating switches are not appropriate due to their contamination
sensitivity[2,5.2.6]

BL: 1 ROEDIGER # Mt A2 B SR 45 7 s LA 2

B FERIT RANE & 8 T AE X7 e LUK K3y o 7 BRI R AETS G )
FEI R SR 5, RGBT B o DRI I 2 A5 P R0 3 e ) Jo A A 426 Al ) A A
1914 R FH s g R B s ) AR 3 e A

4.2.5 ITRIFES]
1. EXWNABRTEENSE /DA 15Kpa(0.15bar) [& 7 I A BE#E T T .
The evacuation valve may only be opened by the control unit if

the occurring vacuum pressure is at least at 15 kPa (0,15 bar). [A116,

P12, 5.2.7]

2. WHRTEFEK B AE B R U7 1.0m AR FBCERH P IR K A Bl LS TR
8 1) B0 0 5 HEAE B ORI S BE I A BE T A

In case collection rooms with a chamber bottom of more than 1,0 m

beneath the evacuation valve are sucked off, the control unit is to open

the evacuation valve only in case of relevant stronger under pressure.

[A116, P13, 5.2.7]

3. WWITMIT R N 2 RUE UK B PR E i [R) 28 Hs ) 0 K/ 6 5% .
The valve control must keep the air/water-ratio roughly independent

from the occurring vacuum pressure. [A116, P13, 5.2.7]

4.2.6 BRI Ay

.22.



% B RALE 75 i . 248 1 30 7 IRTT A
The life of membrane should be more than 30 times of opening or
closing.

¥: 1§ ROEDIGER #2fit AAA%N)

4.2.7 ik
T R N B R WA, I S T £ D 2 R
All electrical installation inside collection chambers have to be built in

explosion-proof design.

428 EHEME

.8

1. LA HRKE TE 1R 20 i 3028 T8 (R A R e ARG e, LA I ) AT
1.0MPa.

The material of vacuum pipes should has a stable characteristic. The

preesure of these pipes should be more than 1.0MPa.

2. JITIE M R AL S A A S 5 R A TE N BE AN BE R,
3G N 35°C 1 LAEIRES, vERAUMEE BE B 2m, Rl i 2 =g
% & % A1 TE .

Vacuum lines must be resistant against:

Iz
an)
[aYay

[aYay

* Chemical and biochemical influences from inside and outside
* Temperatures up to 35° C

* Mechanical abrasion

* Pressure from in- and outside (according to DIN EN 1401)

Please pay attention also to special stress factors. [A116, P13, 5.2.10]

3. HFHUKE G AN/NT DN65. ¥5 IR /K R FRD [ 4449 Jo B 1 AT 4
B ANIEAFKEE.

.23.



The minimum nominal width of vacuum conduits is DN/ID 65, the inlet of
waste into the sewer network is forbidden. [A116, P13, 5.2.11]
[Z: PHEPEEEZASFGUNmNE, WREFETERNHORNZD? ]

4.2.

©
!

LSO

1. HASEMNAETBIOCH, AT 2025 1R B 4 R B 4k

Domestic connection lines must be lockable manually in order to facilitate
maintenance and replacement works of the relevant evacuation valves
without occurring under pressure. [A116, P13, 5.2.12]

B VOB A BERM? AR TAEF IR A BCER], . F13E4D).
B WNNERE I ELMBPA L CEBCER], (HERSERPHEE
T LA A 2 I P L 2 (A B T ) 43P IR AL T B0, DL AE IR T T 4E A2 I
H LSRG

2. EASEMN LA 55 S A EE B HEAKE T R 1] 223

They have to be inserted into vacuum pressure conduits with a an angle of at
the most 55° in the direction of flow. [A116, P13, 5.2.12]

B¢: ROEDIGER {1t ? AR A ZENR ARG

pad

(=

3. SUEERE

FLASHEK ST N LA — AN K Ry 45 10 A B = T HEZK O 1) i 8z
Subsidiary pipelines have to be inserted into vacuum pressure conduits with a
an angle of at the most 45° in the direction of flow (see figure 3). [A116,

P14, 5.2.13]

4, ETESSTE R S A, A T A N T TS A e 1) e e A
Gy 7K Bl
Before connecting them the lowest points of the peaks in main and subsidiary

pipelines must be at a higher level than the crown height of the lowest point
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after connection in order to prevent a back flowing of wastewater. [A116,
P14, 5.2.13]
W BRI KUFHEAR, 7 ROEDIGER REWS 45 i HE 5 18 18 ) R TA 2

i ROEDIGER & fit & ? A1 LA Z NI A EIRIE 2]
R,

T .

4210 RfER

1. A i R Bl 1, 1R T) A B3 JE R 37 A B B A B it . LA K AR TE
WA AN AR IR MERE L A BEAT B JBS AR B T 1 o A 2 P AN A 4
FHRAE

Cut-off devices must be corrosion-proof, corrosion-protected and plug-free.

Normally stop slide valves in an enamelled box without slot with rubber

wedge are used. Extension spindles must be made of stainless steel. [A116,

P15, 5.2.14]

2. NAEAGHR 100 KMFHE A B EE IS A, W A
H 3%, AT LU S HE K R G0 2 A

Inspection pipes are to be placed at maximum intervals of 100 m. it is

suggested to install inspection pipes in front or/and behind of each cut-off

device in order to have an opportunity for cut-off and monitoring as well as for

an exact leak detection - by means of inflatable balls. [A116, P15, 5.2.14]

3. VMW EARAE WAL E, NMiAWBIRE, UATS V57 bR

The location of cut-off devices and inspection pipes have to be marked by

signs “75” which have to be included in the municipal canal registering..

4211 EAE

1. FCEGEEIEM T R BRI I N, WY 2k 7

Vacuum reservoirs can be buried into the soil or installed inside a vacuum
station. [A116, P15, 5.2.15]

2. HAGEM 2T G BT IR . A N RE 7K 2 90KPa Y 1Tk .

If necessary they must be secured against floating and resist to a vacuum
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pressure of 90 kPa. [A116, P15, 5.2.15]

3. AN ECASHER N AR A . 2 R4 T 19 g Ak 3

Steel vessels have to be coated from in and ouside with appropriate coating

materials.

: 15 ROEDIGER 21t H A4 1y 34 B ZESRATEH A 2L 5 )

B NI RIS 7K A 2 7 2 T Tt 0 B0 o A 08 2 = AT 917 g Ab L

4. MR Z G EAHEN, NAER A AE AR A . 25—
wasls L TAER, fRIERGUE W LLsTT . HHRA AN, N%E e
DA B

In case of several vacuum pressure vessels the incoming vacuum conduits

must be connected to each other in such a way by means of sliders and

cross-links that a correct operation is secured also in case of failure of one tank.

If there is only one tank available possibilities for its substitution have to be
taken into account. [A116, P15, 5.2.15]

5. RIS HEKE BN BOE I, 35 rs K R .
Sewage discharge pipe should be equipped check valve to prevent back

filling.

4.2.12 WALV

FLAWE PR e e VR AN A s i JE I /2, 4 de m VA I, Y E 35K
UEREE

Vacuum reservoirs may only be filled up to the half by wastewater. In case the
maximum filling level is exceeded the vacuum pumps have to switch-off

automatically. [A116, P15, 5.2.17]

4213 HERE

1. SRR R TEAEN.

2. WAURIES A 241817 .

3. WRRGILEE RPN, E NN RIELERF/E 1°C~35°C2la], N AREFA,
TR PRI I
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Vacuum pump should be installed inside vacuum station room
Vacuum pump must be worked safety

For safe operation of the system the ambient temperature in the vacuum
station has to be maintained between +1 ° C and +35° C. Appropriate

insulation, ventilation and heating are to be taken into account. [A116,

P15, 5.2.18]
W GRAT AT AR A28 ? )
%:: EL7J<IEJ\ %%H’] ﬁj

4214 HEKE

1. MAEDHWE MW a U LA M FIEAT R KAk, Hh—6k
e A o AT HFK AL W HE oK RE ) 25K 2 S BE I FlK 225K, JF Ho W
F 8 Horh — G HEKIAE R & R, JLA 7K 22 BV 4k S35 A EI
HEZKE K .

The capacity of drainage pumps should be meet the discharge

requirement. One pump can be removed without loss of system

capacity . At least two devices of the same operational capacity must be

available for the onward conveyance of wastewater away from the

vacuum reservoirs, one of them as redundancy. [A116, P15, 5.2.19]

2. HEAKEE AT PR30 O K R Bk 5. A B il TE 1 B
Fe ) B R ) AR N A B LG . BRAFAE AR B S A DI FI e & .

Submersible or dry-mounted pumps can be installed. [designer: dry type

centrifugal pump prefer to install inside vacuum station room]

The diameter of free passage must correspond at least to the free

passage of the largest suction pipe before the evacuation valves, unless

pumps with cutting facilities are installed. [A116, P15, 5.2.19]

3. WIRHPKR A T AR A B, S sl s HE KR KN [ AN RERE L 4 /)
o WIRRGAREIESZ 4 /NI TR, HEKIZ AR LA WEA N 2%,
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FRAFA I L LA EE, IR T H AR Ge ) BAAE — DM EEA IS &0 T
BAF.
4. HEKERARIE FKIELE 7 BRSNS TAE, BAHERMRA MG, N
BEN R BHREA N T 12 IR
5. WOKHKEBRE RO E N H B HE4EE . EHoKE.
6. BEEAKEEKE ENBIERIE . KB
Where submersible pumps are installed inside vacuum vessel it shall be
possible to remove and replace a pump in not more than 4 hours. Where
system shutdown for 4h is not acceptable pumps shall be installed
externally unless two vacuum vessels are employed and the system can
be operated with one vessel out of action. [1,5.2.21]
Forwarding pumps, where used, should be unchokable sewage pumps
suitable for operating under negative pressure without cavitations. They
shall be suitable for a minimum of 12 starts per hour. (vessel should be
designed acc. To 12 starts)[1,5.2.20]
The installation position of every forwarding pump should be
convenience for pump maintenance and exchange.
Every pressure pipe from the pump should be fitted with check valve and

cut-off vavle.

4.2.15 HZ¥4Eu5 Vacuum station

1. HRAEEKS HEKREER. BAFIE AR e B KR Nz

ey BomrABAR U RN, WY A IR

2. HAUREAHK RGN R B A T 7y, BT LUCESR RIS AE W s i 00 T
JO7RE A H A L

3. FLASHE S O EE R R B N BT

4. FEHAGEME AL Z AN ZER BB K o B KA 2y 51 o 1 2
The electrical equipment in vacuum reservoir and in the suction lines

must be explosion-proof. Flame traps and detonation safety devices

.28.



between vacuum reservoirs and vacuum pumps are not requested,

particularly as they tend to obstruction/occlusions. [A116, P16, 5.2.22]

5. TEEZERHNIE SR U, AR AR AR E AT R . e R
M A S . Rl 48 NI S, 7R RS S P i T A, N
MR AR VS, IR R & IET IR TP B .

In case vacuum pumps which might be ignition sources are used please

assure facilities for sweeping with inert gas (e.g. Carbon dioxide). After

being in operation for more than 48 hours, before re-operation, a

sweeping with inert gas of the vacuum pumps has to be executed. The

procedure has to be described in the manual. [A116, P16, 5.2.22]

6. TSN I E RS, TR A B .

7. WA R ESS QD e B S ) AT

The ventilation pipelines are to be so laid that possible odour nuisance

in the neighbourhood is to be avoided with certainty, with heavier

intromission of odours an odour reduction, e.g. through compost filter

plants (biofilter), is to be undertaken. [A116, P16, 5.2.25]

8. LW ukds e M E BRI RO A, TR G K— AL B

Percolating water out of compost filter plants is contaminated organically and

has to be discharged together with the wastewater. [A116, P16, 5.2.25]

9. AN N SIS A, T AR e AN N K B T A O
WE . BLIE) RVFI 2 (ATV-DVWK-A116) HrdEh

ali JrAT X 35db(A)
— R EAEIX 40db(A)
A 45db(A)
[ERI4ES 50db(A)
TAkIX 70db(A)

BAT DX Y, 158 T ZE D R BRI T

The regulations of TA-Noise have to be observed. The maximum permitted
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night noise intromission value according to TA-Noise is currently: [A116,
P16, 5.2.26

* For purely residential areas 35 dB (A)

* For general residential areas 40 dB (A)

* For mixed areas 45 dB (A)

* For commercial areas 50 dB (A)

* For industrial areas 70 dB (A)

10. FCA5 il N A 2% ] LU

Emergency power supply should be reserved.

4216 EIEMERCA
1. EEFHUKRGE ST, Fra e E A 02T & 1 K brit, 2
PR JIA/NT 1.0MPas

(/RSB B R g, A e E A R 255 & B AR e By DIN EN
1333 ki#fE, F /DM KT DIN EN 1091 kv 455E I 77 1.0Mpa(10bar).]

2. EZHOUKRGERHBREM.
3. KM PVC-U 41, NikH] SDR-21 Z i L IErE, B EIER: .

[PVC-U EMIIILAEIE, AMIMEE AFREEJRE 2 H o SDR-21, PVC-U .
il /& T-h5¥E DIN 8061, DIN 8075. DIN 19532 ;2 DVGW F-t W320, Wit
PVC-U EiEHEIK 2B 0.08mm/(m.K). FJH ki L aiE H B S HEK R4
Mg s b3k, W HEARUE DIN 4060 M. bG8 N e i ek fem, JHeE
AR 4R T R AT %%, ] [2,5.3.1]

4. XX HDPE #&#4, WikH] SDR-11 &8 M ECIE, B-EEER:.

[ HDPE EMIMEZEIE, AMIMEE APREEE 2 o SDR-11 4 . HDPE &
I3l /& T DIN 8074, DIN 8075. DIN12201 /2 DVGW T/t W320, MWiE
= HDPE & iEHEIK £ 500 0.2 mmi(m.k). & HbxvE DINA06O 1 I #fed 3k
BUEH B HK RGBS Bk, SRR, B2 Ll 5%
. 1[25.3.1]

W U5 RIS A A AR T DGR A B B AR ee ik
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oo WTLICRHIBS R AN o HEE TE NV TE T FL el AL 7K 32 )5 77 2 10bar R
Ao [ I EEORAE AR A T AL R B 1 o ANBE DR D SV I e 5 S S e
hr, SPECE R

All pipeline and pipe fittings of vacuum drainage system should meet the
requirement of European standard EN1333 or better than DIN EN 1061 or
Chinese standard. The nominal pressure should not exceed 1.0MPa

The material of pipeline for vacuum system should be plastic type.

Vacuum lines made of PVC must meet the standards of SDR-class 21. As for
PVC-U (Pipes made from unplasticised Polyvinyl Chloride) the standards of
DIN 8061, DIN 8062, DIN 19532 and the Work Sheet W 320 of DVGW is to be
applicable. The thermal expansion coefficient of 0,08 mm/(m.K) has to be
taken into consideration. Adhesive and plug-in sleeves with seals made from
elastomers compatible to vacuum pressure according to DIN 4060 can be
used. Particular care has to be taken as for adhesive connections which can
be done only after having cleansed the adherends carefully and in accordance
with the processing manual of the manufacturer. [2,5.3.1]

Vacuum lines made of PE (Polyethylene) must meet the standards of
SDR-class 11. As for PE-HD (Pipes made from High Density Polyethylene) the
standards of DIN 8074, DIN 8075, DIN EN 12201 as well as the Work Sheet W
320 of DVGW is to be applicable. The thermal expansion coefficient of 0,20
mm/(m.K) has to be taken into consideration. Plug-in sleeves with seals made
from elastomers compatible to vacuum pressure according to DIN 4060 or
weld joints can be used. Particular care has to be taken as for weld joints and
can only be done by specialised staff. [2,5.3.1]
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5 ARGt

5.0.1 HKRGHIBHKKFFAE DIN EN 752-3. 4 T RSB HEK RS 1%
T IAERAIPRE, BB LR 53 R A A

A7 LT 181 ] PR A A o5

IR 2% DX RN 1 R

H 45 DX dak5 7K K 4

7K U B 38 2 U {1 2R 4K

YR IRt 7K B P 7K SRR P it a5 R K B

HR 55 DX A5 RN A 5 ™ s X sk

V5 7K F N 25 K7 R
5.0.2 EFFEILL EVERHAIERE [, RGN 45 A SR BLBAE LR SO

FLASHEKE (1 ST 1

FLAHE RS 199 1R 1) 51 T

SOKLEITHE

HAGE R

LG R

AR AL SN 2 FH R 5

P LT

% 18 J5 HIHE K R 48
5.0.3 LA EIE Y iy FE T I 0 08 7RV KV AR IR I ™ 28, 3 o 1 1925
T3 S i T v e AR AR A = AE R (L 4):

PRSI, B AR, ST A 5 s

PR BT, A3 45 JERYE, EARRIARAR E AR DN100 LAk

SSAUWTIHT, 580 G BT T AH BMEAG DX, 7 45 B B THBERTa - Misb g “u”
R, ARALT I AR PR HANE L DN100.
e R DT TR RS 5 2R eI I R b A i R
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5.0.4 -/KBevh: EOKETHR s )2 6 T S5 7K 7800 B 440 T oS0 o B

(1 B R s v 22 2 ST s A1 AU RTBE 5 o v i T (R i JE 22, PR B E N A

1o d JEARRIE . WA T B ROKER s s BE M, SR B AN SRV

Am % 5m. #EZEK I, BORFEEASETE e A MR . YR TE
APREAEIT, BT B B ) B E A SN, BAB BT R T A [

IS 7R 7K o

H1 T S AR Sh A R IR A I 2 B4, Rl TH SR B A el R AN ml g

Mo FEEZ FRRKIE IO T, AR —skiE ik, Rl H B2 g s
IKAL A -
£ 1 NAR-KHAEHE R,

% 1 SROKEEHE BT AS 5
SEHROKEE (LWVD) | PRI R RGE B E/m
FTEKE m 0.05 0.1 0.2 0.5
500 3.5~7 3~6 2.5~5 2~5
1000 4~8 3.5~7 3~6 2.5~5
1500 5~9 4~8 3.5~7 3~6
2000 6~10 5~9 48 3.5~4
3000 7~12 6~10 5~9 4~8
4000 8~15 7~12 6~10 (5~9) *
*HIERF RS L S AT
SR TP BUE, T8 AR EAR AT DUR L3 AH o X i Je R HE: fe I

WK B A S ok o FR B R, T RUR S K OK EE P 2 L
VS R, TUTAT SLE AN T ), AR N I, B IME.

DAE PR B8 2 TR 2 B K I H o X 28051 H 7K 24 54528 0.0051/(s.E)
MHEK R, MRS HLX AP, HEKE M A5 .

TR, ERFRSAT R IIH AN n] Rk B 2 I B0 il A v Sk . Uk
I HER RS MM R AR T, SRBETHEL, JEXI U SEAE BB R . AL H
e, AT LA SE A BRI AR R i ORIE RS IS AT 7 Ak Biln: BE A ZhiE
R BB LR R K SIS I T

U AR TE AR s I s R, IR IS A,
TN

g A s 7 ) T P 2R e it
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R 2: EEARRR AR KL AR

LS | ETFEMRRER

/7K bt | DN65 | DN80 |DN100 |DN125 | DN150 | DN200 | DN250

#HE LirRHAXEREE

2 0-100 [0-350 | 250-600 | 350-900 | 500-1400 | 750-2100 | (1100-3000)
4 065 |0-200 |135-340 | 200-500 | 300-800 | 400-1200 | (600-1650)
6 045 | 0-140 [95-240 |140-350 | 200-550 | 300-320 | (400-1150)
8 035 |0-105 [75185 |105—270 | 150-425 | 220-625 | (300-850)
10 030 |085 [60-150 |85-220 | 120-340 |175-500 | (250-700)
12 025 |075 [50-125 |75-180 | 100-200 |150-425 | (200-600)

*RIEEFRIER THERER

5.0.5 &IHHZEA
15 K VA HE O B N Y S5 AR 4. B T 0] DAZ lE e NCER Jis & i

SNENIIKAG Z Bk, BEEE ARG AT A [EHIAMA KA o

5.0.6 EZRiuL
KIS QU (FEFRHEIRDL 1) I3RAG 2
. Q=Qs*LWV
TR ARV A TR EE e Ll 2 A R H SF, SF1E 1.2~1.5 Z |,
B V5K % e I RNG K S IR (Qsp Al ng) LU G B FE M HiI% GE

RS Qs LI KL

TIRE AR SRS (Que R np, NEER—MENA —&1EN K HEE.
urr.

Qsp=Qs/(Ns-1) [L/s] 1)
QLp=Q*SF/(n.-1) [L/S] (2)

BN SN SR

QL p.s=QLp*Pu*2/(Pmax+Pmin) [L/S] (2a)

P,  —RMAREAL,

Pmax  —H WP BRI 4E 500 Hs

I:)min

— R R R/ NIRRT

FASREI i/ MARA, 2 8 (0 RT3 0 12/h IRvH 5. 28 B

TRARRL

VW:0.25*Q5,p/f

[L]

3)

b B/ i
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e/ R AARAARTR

V. =0.25*QL p.s*1/2*(Pmax+Pmin)/[Pmax-P] * ni*f]  [L](4)

R SR I ECR N E, T (RBUBUN o 24 T B0 SEAR IR AT T I, 204
RIS e RPN RIS Al .

THEAT IR VL PR 2 020 S 2 i T8 A BRI — 58 0 AR AR Vs
ST LA RIS B S %, e LB IR — 1AM, I BAE b i R K
RERSIE 12/ T Pmax-Pmine B0 47KAL %2 Pmax-Pmin=10KPA, 3 H7E FHL.7%
BN HBEAEE Im R 5RO 5 A He 77 22 1R v Hs INF AN 7o VR A B LI 2%
BN,

B HET T AR V=4V -V [L] (%)
HARER NIV =3*Vw [L] (6)
N=RE Y INGY € e S I NYI B | /NS WA =

P p={K/(K-1)*QL p 5*1/2*(Pmax-Pmin)*[1-(1/2*(Pmax-Pmin)! P/ nL  (7)
Ps,p=Qsp*P*g*Nman/ T W (8)
AIH L K=1.4

IR FNE A SR I REEHIE 0.3< 1L <0.6 Z ] (Pmin=30kPa), 51t
(R WA A RvI & T o 7 = W Rk I 2 S LR IO P W R B
RARAG, YEHIFE 0.05~0.1 Z[8]. V5 /KA M DhRE H 7E 0.2~0.5 2 [A].
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6 ML

6.1 MILAE

6.1.1 i L2, MR FASAE:
The following documents or condition should be ready before installation
1. it AR A SRRSO 4r, ClAT AR AR, il L BRI it
TR, L G i i T A
Installation drawings and related document are integrated.
Drawings have been explained to Installation Company.
Installation requirement is clear

Installation company should organize construction organization plan.

2. TLJTZEAEM . B TR CBD PN S A A%
Installation plan is ready

Pipeline, pipefitting and special welding machines are ready

3. it L M S A T b S5 B It R e 1A P R A R
Installation space and material storage place is ready

Water supply and power supply is ready

6.1.2 HimA. HAR. WARE. A BT S TE SR N LR
IR, NISERIEA TG YR AI28 ) . I R G 2 R TR T T AR Y R IS
B, IS IR TR, WA IR, AN

Before installation of sewage pump, vacuum pump, vacuum tank, evacuation
valve, service connection pipe, vacuum pipe etc, Dirt solid or impurity inside
pipes should be cleared up. Openings of pipeline should be closed as soon
as the pipeline installation had been done. If something is broken or damaged,

replacement should be done as soon as possible.
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6.1.3 HHGHR. HAE. AR BRI ORI A n] SE I B i
Sewage pump, vacuum pump, vacuum tank and evacuation valve should be
protected after the equipment installation work is finished.

6.1.4 [N ZZFE RGN 7, 78 T af it 1IN0 gt e BT IR N B AT G A Tl i
AL 1) 2247

Pipeline and connection well installation should be instructed before

installation.

installation of vacuum station
6.2.1 HigH. BRI RS NATE RO, RN S AR 2
AL A
The capacity and type of sewage pump, vacuum pump should meet the
design requirement. The quality certification and installation brochure should

be submitted before installation.

6.2.2 HiGHR. HAREBA I E 2 HT, B ui At AL RS A
TR AR bRse AT A LR werh SR . AT AR B AR AN R,

I BT e il P T %

Equipment foundation size, cutout holes and the level should be checked
again before equipment installation. If there is some difference, equipment
supplier or system supplier should explain to the designer about the
difference. The final installation work should be based on drawings from
design institute.

6.2.3 HiGHE. HAERNLE, NATEIATEZ bR (PR 28 TR L
LB I FLE) GB50231. (Iibil. WUHL. 52223 TRl T X 3 ol )

GB50275 [ KHIE .
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The installation of sewage pump, vacuum pump should meet the rule of

Chinese standard GB50231, GB50275

6.3 HTH#RE

£

installation for vacuum tank
6.3.1 MRl vl it TEE A RS ITHZ, IFHERRERUK .
Digging the pit for vacuum tank according to installation drawing and draining
water out of the pit
6.3.2  MRPE BTl LB A RER R AR R A AR .
Installation works should be done according to the requirement in the
installation drawing.
6.3.3 SR EAHER AR
The level of equipment foundation should be checked again before
installation.
6.3.4 JUREAEER DT UL, RS AR B, IR AR D bR
re A AL R 2K
Closing all the entrance of vacuum tank first, lifting the tank on the foundation
and checking the entrance level again.
6.3.5  ELATHEAIMEE R[] 52 RO A R HR B I 4 Mt o
Outside wall and fixing fittings of vacuum tank should prevent from corrosion
6.3.6 KEASHER E AL L, JFLAE IS, MU T ARG . WA AR g
ST I 2 A B A I
Fixing vacuum tank on the foundation and filling with secondary concrete.

Safety protection way should be made on pressure sensor, level controller.

6.4 ETFRR%E

Vacuum valve installation
T HNEERE, R ORIE TS I A R 2 BN o R IR A AT R A e
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Clearing collection chamber and installing evacuation valve. Then connecting

related pipes.

H}
H.

65 H

BiERY

P

Vacuum pipe installation

6.5.1 EAEHEGE MM L), il T T &R S, AR TREE. il Tk,
WA S RS AR, RN BRI AR AAAR,  DRAIEE R
BRI, REWI TR, AMHERB SIS BT

The installation company should cooperate with construction company to
install vacuum pipelines. The pipe level, pipe position etc information should
be noticed all the time. The pipe arrangement should be met designing
requirement and supervision standard. The pipe arrangement would not be
changed without the confirmation from the designer.

6.5.2 EAEZORIER AL, P EIE R R 45 RSk A S 90
JERSk . B EFE TE R T A ISR, IRUEEE OB .

Vacuum pipe should be air tight. All pipe connection should be 45 degree
other than 90 degree. The pipes should be connected by electric welding
connection. The welded pipe connection inside should be smoothly.

6.5.3 HAEIELEAREME MR IER, RIS WA, A EEm
FLAWERT 20T 73 I o

Flanges and gaskets are used between vacuum pipes and vacuum tank to
prevent air out. Distributor valve should be installed on the vacuum pipes
before it is connected to vacuum tank

6.5.4 BB PR, N B I Bt . AT RO . Rl RSz T DL
PURIEAT AR SRR o Mt Bb 0% 8 il (R 520, ABCER ARl 47 A AL
AR

Pipes installation should prevent anti-freeze. Pipe arrangement should
consider construction underground, load of traffic vehicles, gravity load,

pressure force, operation under negative pressure and air tight testing. The
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pipeline above ground should be prevent from high temperature, ultraviolet
radiation and mechanical force.

6.5.5 FIEHNEL AT 1: 150, SCVF ALK AR B AR AR e RO B 5 it
PR e 52 DT T FR) 5 K (i 22 Y0 L O 2.5, FLTAJE VAR E

Pipe gradation should be more than 1:150. the max deviation for the highest
level between actual point and designing point should be less than 2.5cm. So

did the max deviation for lowest level. The gradation should be stable.

6.6 UIEEfa®R%
Collection chamber installation

6.6.1 WCAEAR I o AR — D NI R, PIANGE 2B A id
Jie

The cover of collection chamber should bear the weight of one person. So the
cover could not be installed on the traffic way.

6.6.2 CHRAR 1 U K PR F5 T B, Al 50-60 JEK AV E
Collection chamber should be installed vertically with ground. Sand 50~60
centimeter’s thickenss should be put under the collection chamber

6.6.3 K’ MR L A I ARAR A BT P IR

Vacuum collection chamber can be connected with vacuum connection pipe
with electrical welding.

6.6.4 KM PVC s JJ /KN EHERH )N OAURFRE L, (RIEES NS
The chamber collection and gravity pipes should be connected by PVC glue
and gasket to prevent water leakage

6.6.5 ELASCERAR F [ L Z I, N AR 1300mm, H]F4E5 R 2%
WCERAR R 2237 [, Pvs . WORAR TR R S I A5 S A . (A0
i AR B, TR P REARZ BT IR, AREBCEAAE T ATE L, W]
JEUE AR ZRAL X
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The well should be made around vacuum collection chamber. The min
diameter of the well is 1300mm for maintenance and installation. Collection
chamber installation should be fasten and anti-floating. Collection chamber is
used for protect evacuation valve, signal sensor. The chamber cover and
chamber body is plastic. The cover could not be installed on the traffic way for

its limited bearing load. This kind of cover should be installed on the park.
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7 R

7.1 R%EHMNR

Pressure commissioning

7.1.1 B RGN SE R o o T AN N, AT AR

Vacuum system commissioning should be tested one section by one section

first and test whole system finally

7.1.2  SrBUE MRS EFE LR A

section testing includes following contents:

1. BCTEIERERG 450 K AT — IR
Every test should be made on every 450m vacuum pipe
2. EWURARIER Y FEE N AERE 450 KA

7.1.3 Bl ik

Section test method
1. KM, FEIES A0 SR E, KBS REANEE, )
Pl /) B N 0.7-0.8bar fils, JFESKI AU 4Efr £/ 30 78,
PUS BIPR /NI R AN IS 5%, LUAE A 43 B PR R R b
.
Closing all the entrance and exit expect inspection pipe. Connecting
inspection pipe and vacuum pump. Operating vacuum pump till the
pressure inside testing pipe reaches 0.7~0.8bar and maintaining at
least 30 minutes. The following 2 hours, pressure loss should be less
than 5%.
2. BRRINAL AT T 7 . I TR, B 207, Il s
gk,
Installation company, system contractor and inspection representative

should be on site and make a record.
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3. WIARAEATE ARG RN SR R BRI S bR 1b.
The test should be started again if any part of the equipment is failed.
7.1.4  REAREIE ) R A LD
air tight test for whole pipeline
1. KRHFrARETT, &R ErAE O, ORAERTR e Bl 5 .
Closing all valves and pipe entances except one inspection pipe
2. RKEARBEAZAT, WRIEEILERINA 0.7-0.8bar fi)k,
HF R A 4ERE 52 /0 30 704, LUG I P /NI A s 5 A2 A I 1%
Connecting vacuum pump to the last inspection pipe. Running pump
till the pressure inside pipeline reaches 0.7~0.8bar. Maintaining at
least 30 minutes without pressure loss. The pressure inside can be
reduced within 1% in the following 4 hours.
3. MR LT I TR P Ar B, JFadseiAEs K.
Installation company, system contractor and inspection representative

should be on site and make a record.

7.1.5  WCHEAE IS IR I
Evacuation valve test
1. ABUHT, A ZORAE AR A TR TR
Collection chamber should be clean and dry before test
2. EMURFRITS K ERNREK, BRI TSR KAL AZhT e, A
KSR o
Filling up collection chamber with water. Evacuation valve should be
operated automatically according to water level. Water inside
collection chamber should be drained up.
7.1.6  FLASRERIE
Vacuum tank test
1. RPHELASMERE VR ] HERRTS /KA A I RIS 5 A I T, 4T T
AT AN R T
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Closing valves to vacuum pump, sewage pump, by pass pipe and
opening valves to vacuum pumps.
2. JABEWKREZE, RYEETIR E"INA 0.7-0.8bar fit, JFER
SE A G4 222 30 23, LS B PI /NN s ) AR A AT I 5%
Running vacuum pump till the pressure inside vacuum tank reaches
0.7~0.8bar. the pressure should be maintained at least 30 minutes.
The pressure loss should be less than 5% in the following 2 hours.
7.1.7 % EZEZFEUEHNR
Vacuum station test
1. E5EMNIT R IR KL, HIRIEIEATIEH -
Running vacuum pump and sewage pump. They should be operated
well.
2. HEWREEERAE N, AR EFERSRET], FaFE—1 K
T, MRS )R WA 0.7-0.8bar 1k, K A s 4
FEa/b 30 g3t LUS /NS A Hs 122 AT 1 5%

7.1.8 BEARRGHNA
Whole system test
1. R AR5, 20 AN R G A T AR
After all test mentioned above are finished, system test should be
performed.
2. FITFFTA i), AR S0 W s & B 0.7-0.8bar ks,
IFER IR ZER 2220 30 70 b, USRI /IN N IR ) AR A AR
1%.

7.2 BRGRHEENR

Anti-block test
LR 2R R, ZEK PR 1-3 4380 BL L, RS R] LABEAT HEROM AN id ale b 2E -

44



The following material which is immersed in water for 1~3 minutes should be
discharged from system without blockage:
- #Ff Cotton handkerchief:
(400+-35) mm * (400+-35)mm; (15+-5) ¢ 2 It Pieces
- YRS Plastic bag:

(300+-30) mm * (270+-20)mm 114 piece
- YRS Plastic bag:
(200+-20)mm * (150+-15)mm 14 piece

- &JEPOKZE wood plug:

H 12 Diameter 25mm 2 /) pieces
- Stk 4 Condom: 2 /> pieces
- JRA\ Napkin:

1 Weight (45+-5) ¢ 1} piece

BAR RGO AT L5« Bl TR W Bfr . 8055, B AL 2,
IR LA
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8. HWBEFE

8.0.1 izfrid=x

Operation record

8.0.2 WL RGBT & [

Signing with system contractor

8.0.3 IafT NfaAN#Es 2 BRI T

Evacuation valves should be stored several pieces as spare parts
8.0.4 AL UHIE TP AE 4 Fi i, DS B AIG i ot J L % 00 A vk i)
Making maintenance plan

8.0.5  H I EHLHIFN B Hedz il 10

Self-supervision and self-control standard.
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9. LA

&M

S 2500 7 E R,

P8R NBERIRTE K HER . 200L/ N R,
BKMETEKEN:  1600m
HAREEHKLA:  2000m

T 7K HETBUR I R B 4

kR R R

ANHAZE EDL= EW /L = 2500/1600~1.56E/m

iR 1, WRIRUKELZh 6

75K E Qu=200 x 24 /3600/24~0.009 I/(PE*s)

757K Quw= E x W x f; = 2500 x 200 x 4 / 3600/24~23.15 /s

5 &E QL=0QwXx AWR =23.15x6 =138.89 |I/s=500 normal m3/h air

HA TR IR

FIRFES (L5FET)) WA Pnac=45KPa;
FAEILE S (XKD BN Pmin =35KPa;
KAHESH Py, = 100KPa

UARH SF=1.25

HAE
HAE

IEATIE U m 1 P 7 A AA
Qis=SF*QL*Py ! [(PmaxtPmin)/2]
=1.2*500 * 100/ 40 = 1500m3/h

S ESEIEB TN, AL FRAE S 4 400 m3/h, Th&E 4 11kw

i

U EBREHN: n=Qs/ Qips + 1=1500/400 +1 =5 &

\

HASHER IR

FAS TP (V5D 2 AR AR -

Vi =0.25* Qps* 1/2* (Pmax + Pmin) / [ (Pmax - Pmin) * f*n(]
= 0.25* 400 * 1/2 * (45 + 35) / [ (45 — 35) * 12 *5 ]
= 6.7m?3

TE: BORR NN IR B) 12 K

AT



/E IS UNEYIS LN AYSE
w=0.25* Qup / f
=0.25 * 23.15 *3600/ 12 / 1000
:1 74 m3
W WRINTEKIER B 12 Ik

V=V, +V,=6.7+1.74=8.4 m3
YEFE AN ZUSHE, HEAARLY 13m°
HKFRHIER

CANHEZK 245 2% 30mH20

75K 8 Quw=23.15 /s

HEKZZE %0 30%

HEK DN«

Per = 1000 x 9,81 x Qpx h /0,3 / 1000
=1000 x 9,81 x 23.1x 30/ 0,3 /1000
= 22.66KW

PRI 2 642, BERIIFEN 18KW



[1]. European standard vacuum sewerage systems outside buildings
EN1091

[2]. ATV-DVWK-A116 Special drainage procedures/systems Part 1:
Vacuum Drainage outside of buildings

[3]. Roevac Design Manual

[4]. General description ROEVAC
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