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Schematic of Typical Vacuum System
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General Guidelines for Vacuum

System Design




Determine the geographical limits of
the service area

The vacuum system is a mechanical system
Component sizing based on total system flow
This is a most critical step in the analysis




Analyze topography of site to select
ideal site for central vacuum station

Locate point that utilizes as much natural
ground slope as possible

Start with the lowest elevation in the complex

Optimum point is the lowest point nearest the
geographical center of the site

Review available property
(other municipal works or public properties)
Use lowest centrally located property as guide

Review final sewage outfall
Minimize forcemain length If possible




Route sewer lines along public
right-of-way

Take advantage of as much natural ground
slope as possible

Analyze approximate lift for each flow path

Compare ground elevation difference between the
end of line and the vacuum station

*Note the highest elevation this flow path must
ascenc




Route sewer lines along public
right-of-way

Using 13 Ft. as maximum static loss, the
following are approximate grade elevation
differences for various pipe sizes using
normal lifts:

4” =15 Ft. (Based on 1.0° Lifts)

6” =17 Ft. (Basedon 1.5’ Lifts)
8” =19 Ft. (Based on 1.5’ Lifts)

Additional grade elevation differences can be
overcome using slightly deeper trenches and/or
lower lift heights.




Determine input flow for each
vacuum main or branch

Account for the total number of:
Homes
Schools
Apartments
Commercial Businesses
Etc.

See Chapter 2 of 2005 Design Manual for
recommended flows




Place interface valve pits at property corners
Indicate gravity connections to various lots

To minimize gravity sewer depth

- Use two (2) homes per valve pit as a general guideline and a maximum of
four (4) homes per valve pit

Place single, dual or other buffer tanks at appropriate
high flow locations

Additional buffer tank limitations in Chapter 6 of 2005 Design
Manual

Analyze each vacuum line for future growth potential
Add this flow to existing flow

Ideally, total peak flow for each main line entering the
vacuum station should be as close to equal as possible




Determine peak design flow to
vacuum collection station and
calculate major station components

Use criteria found in Chapters 2 and 3 of
2005 Design Manual




After final line routing and vacuum
station site selection, line routing
should be field surveyed for exact
length and ground contours

Prepare plan and profile sheets on a split or
combined plan

Profile page using aerial photography or other technigues to
locate homes, streets, right-of-ways, existing utilities, etc.

A scale of 1" =50’ horizontal and 1" = 5’ vertical Is typical

Select the vacuum collection tank connection point
as main line station 0+00

Continue outward toward main line extremities




Where branch lines connect to main lines or each
other, their connection point becomes 0+00 for that
line

Preferred direction of profile design in in the flow
direction

It is recommended that profile design start at the end of each

main line

Starting elevation should include
Frost cover (as dictated by local conditions)
Plus the diameter of a 3" cross-over

Plus the invert to invert dimension of a 3" cross-over to
mainline wye fitting as shown on Figure F4-8

(normally 1’-0" minimum).




Lifts are placed as required
To minimize trench depth
To ascend uphill grades

Generally speaking if ground is flat, a 1.0 foot lift at
500’ centers or a 1.5 foot lift at 750’ centers will result
In an elevation equal to elevation at starting point

(500 Ft. x 0.2% = 1.0 Ft. or 750 Ft. x 0.2% = 1.5 Ft.)

All lifts will result in a designed vacuum loss equal to
the lift height minus the pipe diameter

The sum of all vacuum losses from the end of a “flow
path” to the vacuum collection station should not
exceed 13.0 Ft. without consulting AIRVAC




Vacuum process begins at the vacuum valve
and collection sump assembly

When the volume of sewage in sump reaches
approximately 10 gallons
- The AIRVAC valve opens

- Differential pressure between the vacuum sewer and the
atmosphere forces the 10 gallons of sewage into the
vacuum main

- While accelerating, sewage is rapidly transformed into foam
Soon occupies only part of the sewer pipe cross section;

= momentum transfer from air to water takes place largely
through the action of shear stresses

The magnitude of the propulsive forces start to decline noticeably
when the AIRVAC valve closes

It remains important as the admitted air continues to expand

Eventually friction and gravity bring the sewage to rest below
several lifts




As the process continues
- Liquid will be transported downstream by in-rushing air

- Sewage admitted to a sewer through an AIRVAC valve
Initially moves in two directions.
- 80% flows toward the collection station
- 20% flows in the opposite direction

- When the backsurge slows, flow moves toward the collection
station (schematics follow)

Sewage scouring velocities of 15 to 18 feet per
second are attained using the standard
air/liquid ratio




Interface Valve in Standby Position
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Interface Valve in Open Position
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Vacuum Line Thrus
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Explanation of Q (MEAN)

To determine the friction loss for this section of vacuum main:
Determine the value of Q (Mean):

This is the sum of all homes along this section X 0.64 gpm
Plus the Total flow from all previous sections. 2

Using friction loss tables, find head loss per hundred feet
Multiply by the length of pipe in this section (hundreds)

TYPICAL VALVE PIT
WITH 2 HOMES
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Nominal Distance of 1 ft.

Q ACCUM = Q ACCUM PREV + Q ACCUM THIS SECTION t Q BRANCH FLOW
=100 GPM + (24 X 0.64 GPM) + 20 GPM = 135.36 GPM



Vacuum Main Profile Design Example
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Summary of Vacuum Piping Design
Fundamentals

SLOPES
Use natural ground slope if greater than 0.2%
Use 0.2% slope for flat terrain
Use saw tooth profile for uphill transport

Use 0.2% slope at 50’ minimum prior to first lift in any
series




Summary of Vacuum Piping Design
Fundamentals

FALL BETWEEN LIFTS

Use larger of two values
0.2% x Length

0.20 Ft. fall for 3” service laterals Iif lifts are closer
than 100 Ft. apart

0.25 Ft. minimum fall for ALL vacuum mains and
branches 4" and larger If lifts are closer than 125 Ft.
apart




Summary of Vacuum Piping Design
Fundamentals

LIFTS
Use 1'-0” for 3" or 4" pipe
Use 1'-6” for 6” or larger pipe
Static loss = Lift height — Pipe diameter

Maximum vacuum loss due to lifts from any AIRVAC
valve to the collection station = (13 Ft. Static Loss +
5 Ft. Friction Loss)

Maximum series of lifts =5 at 20 Ft. centers

First lift on a branch minimum 20 Ft. from connection
to main




Summary of Vacuum Piping Design
Fundamentals

CONNECTIONS

Use wye connectors for all branch and lateral connectors
- Wye may be vertical or at 45° angle

Use long sweep 90° ell for 3" service connectors ONLY

Use 45° ells for 4” and larger connectors and any
directional change

Recommended minimum Invert to Invert elevation
difference for connections:

4x3=.73F. 6x3=80Ft 8x3=.99Ft. 10 x 3=1.08 Ft.
4x4=T1Ft. 6x4=78Ft. 8x4=105Ft 10x4=118Ft




Summary of Vacuum Piping Design
Fundamentals

FLOW LIMITS

Maximum Friction Loss not to exceed 5 feet
3" =4 homes or equivalent
4" =38 GPM
6" =106 GPM
8" =210 GPM
10"= 375 GPM




Summary of Vacuum Piping Design
Fundamentals

MAXIMUM LINE LENGTHS
37 =300 Ft.
47 =2,000 Ft.

6” & Larger determined by static limits or
friction




Minimum Slopes
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50" @ 0.2% Rule

ELEV

& = NUMBER LIFTS X LIFT HT
- (NUMBER LIFTS -1)(FALL

BETWEEN LIFTS)

SERIES OF
LIFTS

50 FT MIN
@ 0.2% SLOPE

DOWNHILL SLOPE
GREATER THAN 0.2%




Slope to Tolerance

SAMPLE PROFILE SHOWING TOLERANCE FROM PLANNED ELEVATION @ 0.05 FT PER 100 FT

/ PLANNED ELEV = 500.00

PILANNED “<CHIE @ 0.27% &SI 0-F

/ PLANNED ELEV = 499.80

MAXIMUM ELEV = 499.65

PROFILE WITH MAXMUM/
DEVIATION FROM PLAN
MINIMUM ELEV = 499.75 /

PLANNED ELEV = 49960/

< 100 FT == 100 FT




Static Loss Diagram

45° PVC SOLVENT WELD
SCHEDULE 40 PRESSURE

FITTINGS,
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VACUUM LOSS = LIFT HEIGHT SCHEDULE 40 OR
MINUS PIPE DIAMETER. FOR ALL PIPE SIZES SDR21 PVC PIPE




SCHEDULE 40
/ MAINLINE ﬁ WYE FITTING.

FLOW
90° LONG RADIUS
SCHEDULE 40 OR SCH 40 ELL, TURNED
SDR 21 PVC PIPE TO SIDE
3" SERVICE LATERAL
FR-M VA_VZ P / 2" OR 0.2% FALL FROM
VALVE TO MAIN. (MIND
\_/.
[ |
VALVE PIT TO MAIN CONNECTIONS : rVIC
| |
- (:: 'ﬂlr] It r]
B BASED ON SPEARS MFG PVC O eC IO S
SCH 40 PRESSURE FITTINGS
j>§\\ (1> SCH 40 WYE SOLVENT WELD
(@ SCH 40 X 90° ELL SOLVENT
A WELD.
C
D $ ] \
| di
A(D
WYE SI/ZE A B C D— INVERT
4 x 4 x 3 9 1/4” 3 25/32" 9.32” 0.78
6 x 6 x 3 10 1/¢” 3 25/32" 10.21” 0.85
8 x 8 x 3 13" 3 25/32" 11.86” 1.00’
10 x 10 x 3 14 3/8” 3 25/32" 12.84" 1107




6' MINIMUM FROM TOP OF LIFT-
SCHEDULE 40

WYE FITTING x
FLOW C@ P
"

\ 45° ELBOW
VACUUM SEWER MAIN

45° ELBOW

X

VACUUM SEWER BRANCH

45° ELBOW
VACUUM BRANCH TO MAIN CONNECTION

20" MINIMUM
FROM A LIFT

Branch

BASED ON SPEARS MFG.
(1) 45° WYE, SOCKET x SOCKET x SOCKET
(2) 45° ELL, SOCKET x SOCKET

I

v

L]

1 P
B

I

1
WYE SIZE A v B C D - INVERT
4x4x4 8 3/4" 35/16" 8.53" 0.71'
4x4x3 9 1/4" 31/16" 8.70" 0.73'
6x6x6 12 1/8" 59/16" 12.5" 1.04'
6x6x4 10" 35/16" 9.41" 0.78'
6X6x3 10 1/2" 31/16" 9.59" 0.80"
8x8x8 18 3/4" 6 13/16" 18.07" 1.52'
8x8x6 16 1/4" 6 3/8" 15.42" 1.30°
8x8x4 14 1/a" 35/16" 12.42" 1.05'
8x8x3 13" 31/16" 11.36" 0.99'
10x 10x 10 22 3/8" 8 19/32" 21.90" 1.89
10x10x 8 20 1/4" 6 13/16" 19.13" 161
10x10x 6 17 3/4" 59/16" 16.48" 1.42'
10x10x 4 15 3/4" 35/16" 13.48" 1.18'
10x10x 3 14 3/4" 31/16" 12.33" 1.08'

Connections




FLOW

/ VACUUM BRANCH

/ DIVISION VALVE

22 1/2e ELBOW

22 1/2e ELBOW 45¢ ELBOW \

MAIN LINE WYE @ 450

450 ELBOW

FLOW BOTTOM OF
S — BRANCH IS
12 - 18* AT TOP OF

VARIES WITH MAIN

VACUUM MAIN LINE SIZE

REDUCTION WYE @ 45e

ALTERNATE VACUUM BRANCH TO MAIN LINE CONNECTION

Alternate

Connections

VACLJIM 33ANCH

DIVISION VALVE
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o

450 ELBOW MINIMUM

?7 FLOW g
REDUCTION WYE @ 45¢ / VACUUM MAIN

VACUUM_BRANCH
\ BOTTOM OF

TOP OF MAIN

VACUUM LINE
VIEWED INTO/0UT OF
SHEET




2 X 4 OR SIMILAR

DEVICE NEAR GRADE ¢
INDICATING END OF .
GRAVITY STUB 7'-6" APPROX. —=

AIRVAC VALVE PIT

HOUSE GRADE LOCATED IN RIGHT-OF-WAY

—
- =

y ¢ AR
ﬂ\\ N A
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w\«;ﬁ‘fﬁ‘\')*vm///w\j, AR

3" VACUUM LINE

ASNARRRRRSRRNRNRNNRNNN

APPROX. ‘ ‘ PREVIOUSLY INSTALLED
) o AND CONNECTED
LSS LSS (CAN BE AS TO VACUUM STATION

MUCH AS 6'-6" ‘ ‘

? WITH DEEP SUMP)
EXISTING GRAVITY LINE l ‘

FROM RESIDENCE

[ 4" GRAVITY LINE STUBBED OUT
AND CAPPED OFF (MAY BE AS

[ |
MANY AS FOUR CONNECTIONS) G r E l V I

FIGURE 3-2 VALVE PIT PRIOR TO HOME CONNNECTION

Connections

/
/
7
/
? 20' MINIMUM IN NORTHERN CLIMATES
7
7 4" AIR INTAKE PIPE USING DWV
? 90° PVC ELLS. CONNECTION
7 TO RISER NEED NOT BE GLUED. CAST IRON COVER WITH
HOUSE HEIGHT TO BE ABOVE WATER, NO SEALING RING-
7 BUT BELOW BUILDING FLOOR CONTACT AIRVAC FOR
? GRADE OPTIONAL SEALING METHODS
2\ = —— T
7 | VALVE AND ASSOCIATED
? OPTIONAL SCREEN INSTALLATIONS BY
% MUNICIPALITY
Y / PORTION OF 3" SUCTION

TO VACUUM SEWER
AND VACUUM STATION

A PIPE REMOVED FOR CLARITY
Nl \'

4" GRAVITY LINE ROUTED TO VACUUM VALVE
PIT AND CONNECTED TO EXISTING STUB-OUT.
USE SCH 40 OR SDR-21 PVC PIPE. PIPE TO

BE INSTALLED WITH PROPER SLOPE (MIN. 2%) \?EL'\\'/CE)TUK‘\‘TS;I':ELAXQA&ﬁ'\QE
AND BEDDING TO PREVENT POCKETS OR BELLIES.

USE 45° ELLS TO ADJUST DEPTH IF REQUIRED. IS IN PLACE

USE BACK FLOW DEVICE AS REQUIRED.

FIGURE 3-3 VALVE PIT WITH HOME CONNNECTED




3" Service Line Lifts

WITH LONG UPHILL CROSSOVER AN INCREASED
AIR TO LIQUID RATID WILL BE REQUIRED.

g S ARV AC®
- 5 FT. MIN,  VAIVE

\é S FT. MIN

CONNECT OVER TOP

302
¥y =
SLOPE BETWEEN LIFTS EQUAL TO o v,EFRTHCAL
027z FALL OR 80% PIPE DIAMETER B
WHICHEVER IS GREATER. o /e BT VA,
-4
_)
GRAVITY
ARVAC®
VALVE
PIT
GRAVITY
T~ T~ AIQVAC@
FROM 2 ROAD
ROAD VALVE

HOMES V oo /

METHOD OF CONNECTING

AIRVAC  VALVE SITED
CLOSE TO SEWER.
CROSSOVER LAID IN

SEWER TRENCH AND

ENTERS ‘OVER TOP
DETAILS ABOVE APPLY, N ——— N ———

SEE INSTALLATION DRAWINGS




VACUUM

COLLECTION
MAIN #3
MANEL Y | sTaTioN
Q Q Q
O 0 OoN O O o &) o IS
o MAIN #2 0+00 AIRVAC
o 2400 Valves
O o8
0+00 5T N
O
N e O O 6+00 o)
21+40 A i 5 5 %
O BRANCH B
O
O
O
© O
510 o
e R BUFFER ()
5 TANK
o/ 0+00  praNcHC (10GPM)
O O
30+15 Cc y»+¢
2 GRSIE
5109
34+15
O
0+00 DX
o 9 0 22+50
2f= o © (S TYPICAL
o o o HOMES
2+80 0z S
o % 48+00
O
I o © o
-0 A3
o O O
O O
O
O
O F i30+3o
E 53+95
8+30
510 520

Design Example
Layout




Design Example

Consider vacuum sewer layout

Locations of collection station, sewers and AIRVAC
valves selected in accordance with requirements of
AIRVAC 2005 Design Manual

- Locate sewers to
- Minimize lift
- Minimize length
- Equalize flows on each sewer (where possible)
Locate AIRVAC valves to serve two or more homes

per valve
- See Chapter 5




Design Example

Assumptions
Each AIRVAC valve to serve two (2) homes
Peak flow per home .64 GPM or 1.28 GPM /
AIRVAC valve installation
To efficiently serve the areas in the design
example layout
Three (3) main sewers required

Each main connected directly to vacuum tank at
collection station

Sewers are not joined together into bus main outside
the station




Design Example

Division valves located to isolate areas of
sewer network for troubleshooting purposes
Profiles prepared for Main #2

Profiles for Branches, Main #1 and Main #3 would be
similar




Design Example

Location of AIRVAC valves and branch sewer
connection points follow principles in Chapters 4
and 5

Buffer tank valve installation on Branch C
Represents high flow user (ex: laundromat or school)
Ten (10) GPM used as inflow rate for this location

Main #3 represents sewer main laid in alley way

Allows up to four (4) homes to be connected to each
AIRVAC valve installation
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Figure F4-17 — Piping Calculation Sheet

PROJECT: Design Example STATION NUMBER: 1

DATE: 6/25/03 Peak Flow Rate per Home = .64 gpm

LINE 4"PIPE |6"PIPE |8"PIPE |10"PIPE | PEAK | #SVCE #AIRVAC | HOMES

LATERALS | VALVES | (or EDUS)

1 2400 1400 79.4 62 62 124
2
3 3700 2200 49.9 10 32 78

TOTALS

Average Service
Lateral Length

Total 3” Pipe

VOLUME OF PIPEWORK (BASED ON SDR-21 PVC PIPE)

Vp = (.0547 x Length 3”) + (.0904 x Length 4”) + (.1959 x Length 6”) + (.3321 x Length 8”) = (.5095 x QTY
10”) FT3

Vp = ( + + + + ) FT3

Vp = 75(___) GALLONS

Vp = GALLONS

2/, \p = GALLONS




Figure F4-17 — Piping Calculation Sheet

VOLUME OF PIPEWORK (BASED ON SDR-21 PVC PIPE)
(.0547 x Length 3”) + (.0904 x Length 4”) + (.1959 x Length 6”) + (.3321 x Length 8”) = (.5095 x QTY

) FT3

Vp =
10”) FT3
Vp = ( + + + +
Vp = 75(___) GALLONS
Vp = _ GALLONS

2/, \p = GALLONS

PROJECT: Design Example STATION NUMBER: 1
DATE: 6/25/03 Peak Flow Rate per Home = .64 gpm
LINE 4"PIPE |6"PIPE |8"PIPE |10"PIPE | PEAK | #SVCE #AIRVAC | HOMES
LATERALS | VALVES | (or EDUS)
1 2400 1400 79.4 62 62 124
2 3430 3410 | 3015 145.9 114 114 228
3 3700 2200 49.9 10 32 78
TOTALS | 9530 7010 | 3015 275.2 186 208 430
Average Service 20’
Lateral Length
Total 3” Pipe 3720




Figure F4-17 — Piping Calculation Sheet

VOLUME OF PIPEWORK (BASED ON SDR-21 PVC PIPE)

Vp =
10”) FT?
Vp = (203 + 861 + 1373 +_ 1001 +
Vp = 7.5(_3438 ) GALLONS (7.5gal/FT3)
Vp = _25785 GALLONS TOTAL PIPE VOLUME

2I3Vp

17,018 GALLONS VACUUM ONLY

) FTS = 3438 FT?

(Sewage & Vacuum)

PROJECT: Design Example STATION NUMBER: 1
DATE: 6/25/03 Peak Flow Rate per Home = .64 gpm
LINE 4" PIPE | 6"PIPE | 8'PIPE |10"PIPE | PEAK | #SVCE #AIRVAC | HOMES
LATERALS | VALVES | (or EDUS)
1 2400 1400 79.4 62 62 124
2 3430 3410 | 3015 145.9 114 114 228
3 3700 2200 49.9 10 32 78
TOTALS | 9530 7010 | 3015 275.2 186 208 430
Average Service 20’
Lateral Length
Total 3” Pipe 3720

(.0547 x Length 3”) + (.0904 x Length 4”) + (.1959 x Length 6”) + (.3321 x Length 8”) = (.5095 x QTY




PROJECT: Example Problem Project No.: 951075

Station Number: 1 Date: 6/25/03
Peak Flow (Qmax) Qmax = gpm
Qmax
Average Flow (Qa = _— = — a = m
g (Qa) Peak Factor 3.5 Q 9p
. . Qa .
Minimum Flow (Qmin) = — = — Qmin = gpm
Vacuum Pump Capacity Required (Qvp) _ A* x Qmax c.f.m. _ x c.f.m. 0 _a.c.ftm
7.5 gal/ft3 7.5 gal/ft3 P (use 300 c.f.m.)
*Longest Line Length (A)
0} - 5,000’ 6
5001" - 7.000' 7
7001 - 10,000 8
10,001 12,000 9
12,001 15,000 11
Discharge Pump Capacity (Qdp) = Qmax Qmax = gpm
Collection Tank Operating Volume (Vo) _ 15 Qmin (Qdp-Qmin) Vo _ al
(for 15 min. cycle at Qmin) Qdp g
Vo =1.84 Qmax for 3.5 Peak Factor
=1.64 Qmax for 4.0 Peak Factor
Total Volume Collection Tank (Vct) _ Vo _ 3Vo Vet - gal

*INCLUDE 400 Gallons for Reserve Tank* -

Vacuum Reservoir/Moisture Removal Tank |
ga

rt) (If separate vessel is desired Vrt =
v | P ) (include in Vct)

(Recommended Volume Vrt-= 400 gal)

System Pump Down Time for Operating Range _ (0.045 cfm min) (2/3 Vp+(Vct-Vo)+Vrt) gal
of 16" to 20" Hg Vacuum (1) gal Qw cfm
"t* should be 1 to 3 mins. (0.045 ( )+ ( - Y+ ()

= t = mins.
if over 3, increase Qvp / if under 1, increase Vrt cfm




PROJECT:. Example Problem PROJECT #: 951075

STATION #: 1 DATE: 6/25/03
Peak Flow Qmax = 275.2gpm
Average Flow = Qmax = Qmax Qa = /8.6 gpm
(Qa) Peak Factor 3.5
Minimum Flow = Qa = 78.6 Qmin = 39.3gpm
(Qmin) 2 2
VacuumPump = A*xQmaxcfm = 7x2752ctm Qvp = 2568
Capacity 7.5 gal/fts 7.5 gal/ftd a.c.t.m.
Required (Qvp) (use 300
c.f.m.)
*Longest Line Length (A)
0} - 5,000’ 6
5,001’ - 7,000’ 7  (6045)
7,001 - 10,000 8
10,001’ - 12,000 9

12,001 - 15,000 11



PROJECT:. Example Problem PROJECT #: 951075
STATION #: 1 DATE: 6/25/03

Discharge Pump
Capacity (Qdp)

Qmax Qmax = 2752 gpm

Collection Tank 15 Qmin (Qdp-Qmin) Vo = 506.3 gal
Operating Volume Qdp
(VoY)

(for 15 min. cycle at Qmin)

Total Volume
Collection Tank (Vct)

-INCLUDE 400 gallons
for Reserve Tank

Vacuum Reservoir / -Recommended Volume Vrt = 400 gal Vrt = 0Ogal

Moisture Removal (include in Vct)

Tank (Vrt)
(if separate vessel is desired) 1519 +400=1919 use 2000 gal

Vo = 3Vo Vet = 1519 gal

*Vo
= 1.84 Qmax for 3.5 Peak Factor
= 1.64 Qmax for 4.0 Peak Factor




PROJECT:. Example Problem PROJECT #: 951075

STATION #: 1 DATE: 6/25/03
System Pump Down (0.045 cfm min)  (2/3 Vp +(Vct-Vo) +Vrt) gal
Time for Operating gal Qvp cfm
Range
?t‘; 167 t0 20" Hg Vacuum 045 (17.018) + (2,000 - 506) +(0) t = 1.83
455 ¢fm mins

-(t) should be 1 to 3 mins
- if over 3, increase Qvp
-If under 1, increase Vrt



PROJECT: Example Problem Project No.: 951075

Station Number: 1 Date: 6/25/03
Peak Flow (Qmax) Qmax = gpm
Qmax
Average Flow (Qa = _— = — a = m
g (Qa) Peak Factor 3.5 Q 9p
. . Qa .
Minimum Flow (Qmin) = — = — Qmin = gpm
Vacuum Pump Capacity Required (Qvp) _ A* x Qmax c.f.m. _ x c.f.m. 0 _a.c.ftm
7.5 gal/ft3 7.5 gal/ft3 P (use 300 c.f.m.)
*Longest Line Length (A)
0} - 5,000’ 6
5001" - 7.000' 7
7001 - 10,000 8
10,001 12,000 9
12,001 15,000 11
Discharge Pump Capacity (Qdp) = Qmax Qmax = gpm
Collection Tank Operating Volume (Vo) _ 15 Qmin (Qdp-Qmin) Vo _ al
(for 15 min. cycle at Qmin) Qdp g
Vo =1.84 Qmax for 3.5 Peak Factor
=1.64 Qmax for 4.0 Peak Factor
Total Volume Collection Tank (Vct) _ Vo _ 3Vo Vet - gal

*INCLUDE 400 Gallons for Reserve Tank* -

Vacuum Reservoir/Moisture Removal Tank |
ga

rt) (If separate vessel is desired Vrt =
v | P ) (include in Vct)

(Recommended Volume Vrt-= 400 gal)

System Pump Down Time for Operating Range _ (0.045 cfm min) (2/3 Vp+(Vct-Vo)+Vrt) gal
of 16" to 20" Hg Vacuum (1) gal Qw cfm
"t* should be 1 to 3 mins. (0.045 ( )+ ( - Y+ ()

= t = mins.
if over 3, increase Qvp / if under 1, increase Vrt cfm




PROJECT: Example Problem Project No.: 951075

Station Number: 1 Date: 6/25/03
Peak Flow (Qmax) Qmax = 275.2gpm
Qmax Qmax
Average Flow (Qa = _— = E— a = 78.6 gpm
g (Qa) Peak Factor 3.5 Q 9P
a 78.6
Minimum Flow (Qmin) = QZ— = — Qmin = 39.3 gpm
Vacuum Pump Capacity Required (Qvp) a A* x Qmax c.f.m. _ 7 x275.2 c.f.m. Qv _ 256.8a.c.tm
- 7.5 galift - 7.5 gallft P 7 (use 300 c.fm)
*Longest Line Length (A)
0' - 5,000’ 6
5001" - 7.000' T - 6045
7001 - 10,000 8
10,001 12,000 9
12,001 15,000 11
Discharge Pump Capacity (Qdp) = Qmax Qmax = 275.2 gpm
Collection Tank Operating Volume (Vo 15 Qmin (Qdp-Qmin
. P g (Vo) = —Q (Qdp-Qmin) Vo = 506.3 gal
(for 15 min. cycle at Qmin) Qdp
Vo =1.84 Qmax for 3.5 Peak Factor
=1.64 Qmax for 4.0 Peak Factor
Total Volume Collection Tank (Vct) 3 Vo : 3Vo Vet - 1519 gal
*INCLUDE 400 Gallons for Reserve Tank* - — - - g
Vacuum Reservoir/Moisture Removal Tank 0 qal
(Vrt) (If separate vessel is desired) vrt = g .
(include in Vct)
(Recommended Volume Vrt-= 400 gal)
1519 + 400 = 1919 - use 2000 gal.
System Pump Down Time for Operating Range a (0.045 cfm min) (2/3 Vp+(Vct-Vo)+Vrt) gal
of 16" to 20" Hg Vacuum (t) - gal Qvp cfm
"t" should be 1 to 3 mins. (0.045 (17,018 ) +( 2000 - 506 )+ ( 0)

. . . . = t = 1.83 mins.
if over 3, increase Qvp / if under 1, increase Vrt 455 cfm




PROJECT: Example Problem Project No.: 951075

Station Number: 1 Date: 6/25/03
Peak Flow (Qmax) Qmax = 275.2gpm
Average Flow (Qa) = __Qmax_ = max Qa = 78.6 gpm
g - Peak Factor - 35 - © 9P
a 78.6
Minimum Flow (Qmin) = QT = —2 Qmin = 39.3 gpm
Vacuum Pump Capacity Required (Qvp) a A* x Qmax c.f.m. _ 7x275.2 c.f.m. Qv _ 256.8a.c.f.m
- 7.5 galift® - 7.5 galift P (use300ctm)
*Longest Line Length (A)
0' - 5,000’ 6
5001" - 7.000' T 6045
7001 - 10,000 8
10,001 12,000 9
12,001 15,000 11
Discharge Pump Capacity (Qdp) = Qmax Qmax = 275.2gpm
Collection Tank Operating Volume (Vo 15 Qmin (Qdp-Qmin
. P g (Vo) = —Q (Qdp-Qmin) Vo = 506.3 gal
(for 15 min. cycle at Qmin) Qdp
Vo =1.84 Qmax for 3.5 Peak Factor
=1.64 Qmax for 4.0 Peak Factor
Total Volume Collection Tank (Vct) 3 Vo _ 3Vo Vet - 1519 qal
*INCLUDE 400 Gallons for Reserve Tank* - — - - g
Vacuum Reservoir/Moisture Removal Tank 0 qal
(Vrt) (If separate vessel is desired) vrt = g .
(include in Vct)
(Recommended Volume Vrt-= 400 gal)
1519 + 400 = 1919 - use 2000 gal.
System Pump Down Time for Operating Range a (0.045 cfm min) (2/3 Vp+(Vct-Vo)+Vrt) gal
of 16" to 20" Hg Vacuum (t) - gal Qvp cfm
"t" should be 1 to 3 mins. (0.045 (17,018) +( 2000 - 506 )+ ( 0)

. . . . = t = 1.83 mins.
if over 3, increase Qvp / if under 1, increase Vrt 455 cfm




PROJECT: Example Problem Project No.: 951075

Station Number: 1 Date: 6/25/03
Peak Flow (Qmax) Qmax = 275.2gpm
Qmax Qmax
Average Flow (Qa = —_— = E— a = 78.6 gpm
g (Qa) Peak Factor 3.5 Q 9p
a 78.6
Minimum Flow (Qmin) = Q2— = — Qmin = 39.3 gpm
Vacuum Pump Capacity Required (Qvp) a A* x Qmax c.f.m. _ 7x275.2 c.f.m. Qv _ 256.8a.c.f.m
- 7.5 galift® - 7.5 galift P (use300ctm)
*Longest Line Length (A)
0' - 5,000’ 6
5001" - 7.000' T 6045
7001 - 10,000 8
10,001 12,000 9
12,001 15,000 11
Discharge Pump Capacity (Qdp) = Qmax Qmax = 275.2gpm
Collection Tank Operating Volume (Vo 15 Qmin (Qdp-Qmin
. P g (Vo) = —Q (Qdp-Qmin) Vo = 506.3 gal
(for 15 min. cycle at Qmin) Qdp
Vo =1.84 Qmax for 3.5 Peak Factor
=1.64 Qmax for 4.0 Peak Factor
Total Volume Collection Tank (Vct)
= Vo = 3 Vo Vet = 1519 gal
*INCLUDE 400 Gallons for Reserve Tank*
Vacuum Reservoir/Moisture Removal Tank 0 qal
(Vrt) (If separate vessel is desired) vrt = g .
(include in Vct)
(Recommended Volume Vrt-= 400 gal)
1519 + 400 = 1919 - use 2000 gal.
System Pump Down Time for Operating Range a (0.045 cfm min) (2/3 Vp+(Vct-Vo)+Vrt) gal
of 16" to 20" Hg Vacuum (t) - gal Qvp cfm
"t" should be 1 to 3 mins. (0.045 (17,018) +( 2000 - 506 )+ ( 0)

. . . . = t = 1.83 mins.
if over 3, increase Qvp / if under 1, increase Vrt 455 cfm




Design Example: Hydloss Spreadsheet

(R

FROJECT Design Example AI RVAC FROJECT MUMEER STATION

Wacuum Sewer Systems
LIMNE Ilain #:2 [ FLOW B4 GPMHM DATE H20nf200g
hydlosszals

STATION LINE HEAD NUMEER STATIC == == FIPE SIZE NUMEER
TO LEMGTH LOSS LIFTS LOSS TOTAL TOTAL AIRYALC
STATION LINE FRICTION [ STATIC " 3 E" " " WALVES

0.0000 0.00 0.0000 5.7EET
0.0000 0.00 0.0000 5.7EET
0.0324 0.00 0.0324 5.7EET
01104 . 1.00 01428 5.7EET
0.0004 0.00 01432 4. TEET
0E2TT . 3.00 07710 4. TEET
00012 0.00 0.77az 1.7EET
0.0005 0.00 07727 1.7EET
0.7 . 0.83 14838 1.7EET
00010 0.00 14848 0.9333
14453 0.00 2,930 0.9333
03303 . 0.93 39209 0.9333
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
0.0000 0.00 39209 0.0000
3.9209 . 5.77 3.9209

E.0.L. Main #2 53+96 - 44440
44440 - 38495
CONH.ERAHCHD | 38+96 - 38+94
3894 - 30415
#H6 REDUCER 30415 - 30410
CONH.ERAHCHG | 30410 - 30+09
30409 - 21+40
CONH.ERAHCHE | 2140 - 21439
21+39 - 8413
CONH. & Y.C.5TH, | §+13 - 0400

o0 | o0 | o0 | o0 | o | o | o | o | o | o0 | o0 | o | o | o | o | o | D0 | D0 | D0 | D0 | D0 | D0 | T | T | T | T | |

bt =1 =1 = B = = = = = = = = = = = = A N

The AIRVAC Hydloss spreadsheet shown is one example of a hydraulic
analysis of Main #2 in the Design Seminar Example.




Design Example: Hydloss Spreadsheet

The AIRVAC Hydloss spreadsheet shown is one example of a hydraulic
analysis of Main #2 in the Design Seminar Example.




Figure F6-3 Sample Profile

520 520
VACUUM MAIN #2
=— FLOW
515 515
510 510
[ T rrr—— /‘/rrrr\:
505 [EE— T | T T e e e e e T 605

EL=503.51

EL=501.10 EL=501.00

500 <00
EL=502.00 @3+00 EL=500.20 @10+00
CONNECT|TO @6+00
VACUUM STATION
@0+00
0+00 2+00 4+00 6+00 8+00 10+00 12+00 14+00 16+00 18+00
LEGEND: P« DIVISION VALVE ? CONNECTION OF BRANCH SCALE: HORIZ: 1" = 200'
VERT: 1" = 5'



Figure F6-4 Sample Profile

520 520

VACUUM MAIN #2

—=— FLOW
515 515
B
510 [T LT I \j“m\ 510
_ — CONNECT LINE “C" R e
e @30+15 T
[ CONNECT LINE "B" -9 EL=50591
[ @Z1+40
505 505
EL=504.4
@32+00
EL=503.51 5L3i+c)5%41
500 500
18+00 20+00 22+00 24+00 26+00 28+00 30+00 32+00 34+00 36+00
LEGEND: P« DIVISION VALVE ’ CONNECTION OF BRANCH SCALE: HORIZ: 1" = 200

VERT: 1" =5’




Figure F6-5 Sample Profile

520 520

VACUUM MAIN #2

- FLOW
515 @t&'—u ‘ 515
7 - ‘ |
| EL=513.91
510 = @53+95 510
I— CONNECT LINE "D" j_—'_'_‘

@38+95

4

505 1, i POINT "F" 505
ElL= 0
@ass00  EL-502.20 - ELesoz.
500 \ @40+45 500
PAINT "D"
36+00 38+00 40+00 42+00 44+00 46+00 48+00 50+00 52+00 54+00
LEGEND: N DIVISION VALVE ’ CONNECTION OF BRANCH SCALE: HORIZ: 1" = 200"

VERT: 1" =5'



Design Example Procedure

To provide adequate space for liquid level controls
within the collection tank

- Estimate minimum 5.5 ft elevation between incoming
vacuum sewers and building floor

- This places building floor at elevation 496.50 for this
example

See pages Chapter 4 of 2005 Design Manual for
calculation of line losses in main #2
- Friction losses for slopes greater than 0.2% are ignored

- Calculated static losses due to profile change equal lift
height minus the pipe I.D.




Design Example Procedure

Select suitable standard size pumps and tanks

- Consult manufacturers literature

- Recalculate vacuum stations calculations using selected
equipment sizes

- Size vacuum and sewage pumps
- Allow for additional house connections without overloading

- For large vacuum stations three (3) vacuum pumps may be
used to prevent use of extremely large pumps

- Typically 25hp sliding vane pumps are largest model used by
AIRVAC - standard models are:
- 170 CFM @ 10HP
- 305 CFM @ 15HP
- 455 CFM @ 25 HP




Figure F5-2
Calculation of
NPSHA In
AIRVAC

System
with Typical
Values




Nomenclature

NPSHA = Net positive suction head available (feet of water)
NPSHA = havt + hs - hf — hvpa
Ha = Head available due to atmospheric pressure (see below)
Height above sea level ha
0 ft 33.9ft

500 ft 33.3 ft

1000 ft 32.7 ft

1500 ft 32.1ft

= Head available due to atmospheric pressure at liquid
level less vacuum in collection tank (feet of water)




Nomenclature

Havt =ha-Vmax (for maximum collection tank vacuum of 20” Hg
at sea level havt =33.9 ft —22.6 ft = 11.3 ft

Vmax = Maximum collection tank vacuum in feet of head
20” mercury = 22.6 ft
16” mercury = 18.1 ft
Hs = Depth of sewage above pump centerline — typically 1’
minimum
Hvpa = Absolute vapor pressure of sewage at its pumping
temperature (@ 68 degrees, hvpa = 0.78’)

Hf = Friction loss in suction pipes (approximately 2 feet for
vertical pumps, 1 foot for horizontal pumps)

NPSHR = NPSH required by pump selected
NPSHA must be greater than NPSHR




TDH Diagram

Total Dynamic Head on Discharge Pump (TDH) Head Due to Vacuum + Static Head + Friction Loss
(at 16" Hg vacuum head due to vacuum = 18.1")

18.1 + 12' + 1475 TDH = 44.85’
(at 20" Hg vacuum head due to vacuum = 22.6")

226" + 12" + 1475 TDH -=49.4’

NPSH Calculation NPSHA Havt* + hs - hf - hvpa + heq
*(havt = ha + Vmax) =33.9 + (-) 22.6 = 11.3 113 + 10- 050 - 078 + 0 NPSHA = 11.02’

Existing Manhole

V;;Eg? 1000 If 4" FM., SDR 21 PVC

(L) Equiv for station
fittings = 10.0’

VEL 4.24 FPS
HL/ 100 1.46 FT.

. 1010 .
HL = [—1001 (1.46) = 14.75




LS NAV - SAVEL- FRO3LEM

TOTAL VOLUME IN TANK ~_J0
SEWAGE PUMP CAPACITY_2// GPM @49 FT DATE 8725/°9
OPERATING VOLUME 210 GAL.

VOL IN TANK @ PUMPS OFF_290

VOL IN TANK @ PUMPS ON__/60

vOL REMOVED PER CycLE _0-C GA

PUMP DOWN TIME 1.84 MINUTES

) GROUND
LEAD PUMP
LAG PUMP
START

(J]HIGH AL ARM
LOCK OUT

~J)LOcK-ouT

o)
N
h

VACUUM
SEWERS

| 26

[—

43 1/27

L EAD PUMP START

(IF USED

PUMPS [OFF
ToOP VOLUTE

SKID DECK




Standard Valve Pit / Connection Detalils

P:\DC\STD_DET\COMMON\1-S.DWG

IMPORTANT!

EACH HOUSE GRAVITY LATERAL
MUST BE DIRECTLY CONNECTED
TO 30 GALLON TANK

NARROW RIGHT-OF-WAY

50" MIN

; ,
| | —
N &6 & or 10° ‘ | RIGHT—OF—WAY
VACUUM SEWER | T_OF-WAY __
1 450 i ; VACUUM SEWER MAIN ‘ &S)
10°x 10"x 3" OR
LoT # ‘ 8°x 8°x 3" OR tg irz ! ~—FLoW
I ayraa — 6"x 6”x 3" OR 1 !
LOT #2 | ) 4% 47x 3" WYE ‘ %o |
: + 1 A b sreRT
| 6" MIN. LENGTH GRAVITY | |
: \¢'STUB WITH GLUED CAP :
! ALL CONNECTIONS TO MAIN ‘
YARD ! RIGHT—OF—WAY SHALL ENTER "OVER TOP' ‘ D 55 AL AN
|
i . RIGHT-OF-WAY
VALVE PIT WITH 2 CONNECTIONS —— SD-13

MINIMUM SPACING BETWEEN CONNECTIONS —— SD-15

VALVE PIT IN NARROW RIGHT—-OF-WAY —— SD-14

GRADE
T ern A Nen u e N A
45" ELL - .

45" ELL

WYE WITH 45° ELL — AN\

1

! 3" SDR 21 PVC -

| VACUUM LATERAL

‘ FLOW DIRECTION SEWER PROFLIE
I

1

//\//\//

6

4" SDR 21 OR
SCH 40 PVC

GRAVITY
F’R,QFBIY,L*WE,%E){

\ LAVO\D MAKING ANY INLET
VACUUM MAIN

i CONNECTIONS IN THIS AREA

oS
FLOW
AIRVAC VALVE PIT ASSEMBLY CONNECTION LOCATIONS TO AVOID —— SD—17
VALVE PIT WITH SINGLE CONNECTION —— SD—16

‘* 20° MINIMUM IN NORTHERN CLMATES 4—1

| 4" AR INTAKE PIPE USING DWV

2 X 4 OR SIMILAR
DEVICE NEAR GRADE
INDICATIONG END OF

I

90" PVC ELLS. CONNECTION ‘

TO RISER NEED NOT BE GLUED. | — CAST IRON COVER WITH

-ECGFT ~0 3E A30VE WATER, ‘ NO SZA_NG RNG—
I
|
I

NANNNUNSANSNNNNANNNRNNN
NANNNNRSANNNNRNANNNNNNN

GRAVITY STUB e HOUSE
\ AIRVAC VALVE PIT LOCATED A "BACK_FLOW" PREVENTION BUT BELOW BUILDING FLOOR CONTACT AIRVAC FOR
HOUSE | GRADE ‘ IN' RIGHT—OF —WAY DEVICE MAY BE REQUIRED WHEN GRADE OPTIONAL SEALING METHODS
Lot =¥ 3 ot 2 * TWO OR MORE HOMES ARE ¥ wt N
A T o i | T CONNECTED TO THE SAME SUMP TN TN T IR AT T = :
3" VACUUM LINE PREVIOUSLY WITH DIFFERENT FLOOR ELEVATIONS. OPTIONAL SCREE VALVE AND ASSOCIATED
APPROX s INSTALLED AND CONNECTED CONSULT WITH LOCAL PLUMBING NAL SCREEN INSTALLATIONS &Y
. TO VACUUM STATION AUTHORITY , PORTION OF 3" SUCTION
LSS (CAN ot As PIPE REMOVED FOR CLARITY

TO VACUUM SEWER
AND VACUUM STATION

4" GRAVITY LINE STUBBED OUT 4" GRAVITY LINE ROUTED TO VACUUM VALVE
AND CAPPED OFF (MAY BE AS PIT AND CONNECTED TO EXISTING STUB—OUT.
MANY AS FOUR CONNECTIONS) USE SCH 4D OR SDR-21 PVC PIPE. PIPE TO
BE INSTALLED WITH PROPER SLOPE (MIN. 2%)
AND EZ3IDING 70 PIIVINT FCC<E™S CR BEII ES,
USE 45" ELLS TO ADJUST DEPTH IF REQUIRED.

MUCH AS 6'-8"
? WITH DEEP SUMP)
EXISTING GRAVITY LINE L

FROM RESIDENCE IR

DO NOT INSTALL VACUUM

VALVE PIT PRIOR TO HOME HOOK—UP —— SD-18 VALVE PIT AFTER HOME HOOK—-UP —— SD-19 ‘\/SA‘LXEPLLJECT\EL 4" AR INTAKE
® N CONSIDERATION OF THE RECEIPT OF THIS DOCUMENT, THE RECIPIENT AGREES NOT TO REPRODUCE. COPY. nme
USE, OR TRANSMIT THIS DOCUMENT AND/OR THE INFORMATION THEREIN CONTAINED IN WHOLE OR IN ¢ -
PART, OR TO SUFFER SUCH ACTION BY OTHER, FOR ANY PURPOSE EXCEPT WITH THE WR\TTEN PERMISSION
EIRT 2T 29T s o O e A e s W T \ \ Standard Detail 1-S STANDARD VALVE PIT/ CONNECTION DETAILS
VACUUM SEWER SYSTEMS :
The Vioble Alternative’ T ROB I I SOALE DRAWNG NO.
A\R\/AC INC. TELEPHONE (219) 223-3980 — 11/11/96 =10" 1S
X 5284217 N OLD U.S. 31_ROCHESTER.INDIANA 46075 LS A iztgi 223_5566 COPYRIGHT O _AIRVAC. INC._] NO. REVISIONS DATE MAT Imwmcw@ ARAC S




Standard Valve Pit — Breather Detalls

RIM MOLDED DCPD POLYMER VALVE PIT P: \DC\STD_DET\COMMON\2-5.DWG
BOTTOM WITH HOLES FACTORY CUT
NEENAH R5900, CAST IRON FRAME . A g T e oA
AND LID RATED FOR H20 LOADING- NoTE: MASS CONCRETE— AND LID RATED' FOR H20 LOADING:
OPTIONAL NON-TRAFFIC CAST IRON DO NQT INSTALL VAGUUM VALVE ANTI-BOUYANCY TRAFFIC AREAS ONLY- OPTIONAL NON-TRAFFIC CAST IRON
MASS CONCRETE— OB A UNTIL SUMP VENT VALVE IS IN PLACE COLLAR LD IS AVAILABLE
TRAFFIC AREAS ONLY - 6
\ - SUCTION PIPE T GRADE
GRAE { AT T = %
i T VALVE AND_ASSOCIATED SPIRAL WOUND, H20 OPTIONAL 3" FLEXIBLE
SPRAL WOUND, H20 LOADING
RATED, F\BERGLASS VALVE PIT OPI‘\SNAL 3 FLEX}\AELE P‘P‘NG ‘NSTALLWON 8Y SENSOR PIPE & é‘i:g‘s %A’B‘E‘; F‘Egs. CDNNEDTO‘R ?‘pgg LAR”,
27° CONNECTOR PIPE MAY CLEAN~O! - -
B A BOTTUM BE, USED IN_THIS AREA- ENING LD. AT TOP, 367 187 MAX. BENDING RADILS
SUNP VENT ASSEMELy 18" MAX. BENDING RADIUS AT BOTTOM
FoSToN Han ELanmy) L &P soTow posIoN ror N VR 6 VA I
~On R ANT CENTER OF VACUUM LINE FLOATATION RING S TO BE 54" MINIM
os - 5OBE N MN c s
FLOATATION RING AS o INSPECTORS
DIRECTED BY SITE L SECTION 'A’-"A
INSPECTORS UNIT BED IN
NaTE
A GROMMET USE ONLY WATER OR MILD
— JOINT SEALED WITH DETERGENT AS A LUBRICANT.
4% GRAVITY SEWER NEOPRENE RUBBER NEVER USE PIPE JOINT GREASE
WITH STOP COUPLING 0 RING= HOLDNG (DIRECTION OF
TANK FLOW INTO PAPER)
VALYE B BoTTou
WTH 16 S.S. BOLTS,
N NUTS, AND WASHERS 4 GRAVITY SENER
2" SENSOR LINE WTH SLP COUPLING N
: ¥ o e G waur o A sup SW;NW;EHNnggRnggAP
FIBERGLASS SUMP 30" DEEP | COUPLING IN PLACE AT A ok BR e e e
SUMP_30° 1.D. AT TOP. 16 WASHERS. 4™ FROM E 45"
4 1D, AT BOTTOM e e 0 AcT S
AS A STOP @ 3" VACUUM LATERAL
AND' AIRVAC VALVE ALTERNATE CONNECTION
VALVE PIT TUBING DIAGRAM FIBERGLASS SUMP 54" DEEP, - A
FOR BEST RESULTS, REFER 10 FIGURE 65-3 4" DIA 1O ALLOM CONNECTION o
nyn OF THE INSTALLATION, DPERATION. AND .
VALVE PIT TYPE ™ e MAINTENANCE HANDBOOK. gy DIAMETERS SAME AS 30" SUMP-
ALTERNATE CONNECTION
SHOWNG UP TO 4 GRAVITY
CONNECTIONS 0 SUMP
NoTES:
L A oMl roe VAL 1T A0 SUP SLPPUED BY ARVAC
2. ALL HOLES IN V TiOH ARE FACTORY
AL BRI Eorech o DR e S AR reto cu.

3 ONLY HOVES OF APARTHENTS HOSE LOVER FLOGR ELEVATIONS
ARE TV SAUE SHOULD BE_CONNE CTED 10 A coliion v
INSTALUATION GF A BACKFLOW PREVENTE Giner
A IR ML TALE FLOOR APARTIENTS. EACH FLOGR
LEVEL SHOULD BE SERVICED BY ITS OWN VACUUM VALVE PIT FKG.

—03" DIA———
FINISHED GRADE- CONCRETE RING— COMPACTED SELECT F\LL
\ / ¥ THick
WHEN \NSTALUNE ANY PIPE THROUGH A GROMMET,

MINIMUN_DENSI
158 PR CUBIC Fo0T
Y WATER OR UILD DETERGENT AS A LUBRICANT,
REveR bee" e JonT GREASE

DO NOT INSTALL VACUUM VALVE UNTIL HOME CRAVTY LINE
1S NEAR COMPLETION AND AR INTAKE PIPING IS N FLACE.

CLEARANCE
BETWEEN CONC,
COLLAR AND

FIBERGLASS
PIT-

TYPICAL VALVE
PIT ASSEMBLY
Jecoeon e

F COMNESTON 10 AN

/RUBBER GROMMET
LONG TURN 90" ELL

=3
R WYE IN VERTICAL POSITION
oo A VACUUM SEVER MAIN SHOWN
FLOWNG INTO PAPER

SEE TABLE 1
DIMENSION A

FIBERGLASS ANTI—

BOUYANCY COLLAR
53"x 53°x 1/2" THICK|
PROVIDED BY AIRVAC

417+ CLEARANGE TO
BOTTOM OF 3 LATERAL

Waxii

AT O U 3

(PREFERRED 15 4o
W STtre)

COMPACTED GRANULAR
BEDDING

467 FOR 30" TANK ALTERNATE METHOD OF CONNECTION

6'-6" FOR 54" TANK

o MA\N ME IS ROLLED AT 45" ELLS

1/2" ELLS 10 OBTAIN RIGHT
GRAVITY LINES— ANGLE EETWEEN BRANCE AND MAIN.
IN ALL INSTALLATIONS, SEWAGE SHALL FLOW * — CAN ALSO BE 55" SQUARE
— BY GRAVITY TO THE 30 OR 60 GALLON HOLDING
TANK  INSTALL GRAVITY LINES IN ACCORDANCE
WTH ALL NATIONAL AND LOCAL CODES COMPACTED GRANULAR FILL FROM TABLE 1
30" SUMP PACKAGE | 7 1/2"
54" SUMP PACKAGE 91/4"
- VALVE PIT BEDDING AND BACK FILL
LIPT DETAILS FOR 3" SERVICE LATERAL WITH OPTIONAL FIBERGLASS COLLAR SHOWN OPTIONAL CONCRETE ANTI—BOUYANCY COLLAR
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Standard Line Detalls

P: \DC\STD_DET\COMMON\3.0WG

5'—0" BEYOND THE EDGE OF PAVEMENT.
SUPPORT SPACINGS WILL VARY WITH PVC
PIPE. CASING REQUIRED UNDER ROAD ONLY.

18” MIN
MIN. PIPE OD + 18"

o o
q ROADWAY
7 I 2 0 o AT S )
| | R R AR IR
! o ! RRRRAP? " RGO "
PAVEMENT
> Z : N -
! COMPACTED FILL ! COMPACTED FILL
X NOVERTG, O FOUAL 10 8¢ u%eD ‘ / 8/ mna FINAL
SOLVENT WELD R PIPE A
0,25 MIN. STEEL cASIG JOINTS berar seon e WASONRY FLL T0 30" MINIMUM @ [ BACKFILL 3-0" MINIMUM BACKFILL
SeAL HCH ENOS 2P 0 op DEPTH TO TOP EV3ZIMENT VAER AL
T —— m OF PIPE EMBEDMENT MATERIAL oF PIPE AS DESCRIBED IN
— T'T . - p—] AS DESCRIBED N SPECIFICATIONS
SPECIFICATIONS

stz S . /

TYPICAL 18" SECTION D.. PPE /// 7, t

3 .“ 77 a“ 3

TYPICAL 20° SECTION D.l. PIPE INITIAL i 2 INITIAL

BACKFILL [~ BACKFILL
: 0.D. /* /*
STEEL CASING TO EXTEND A MINIMUM OF N " V// , / 7 /
“ Z |

VA IPE oD + 247 368" MN.

DETAIL DETAIL 607 MAX

(SQ\TDSER) (POC‘(S?SEAL)
Nor 5a70, GR FaUAL 10 8 useD TYPICAL TRENCH SECTION TYPICAL TRENCH SECTION (2—LINE)
TOR PP SUPPORT ' SEE LSO TYPICAL JACK AND BORE DETAIL SD_2 <=3

SLOPE PIPE BETWEEN LIFTS
SEE SCHEDULE BELOW

DIVISION VALVE SUPPORT INFORMATION
SIZE__ SUPPORT SIZE

¥ 17 THICK X 175" SOUARE

17 THICK X 225 SQuARE

17 THICK X

17 THICK X 3.

VALVE EXTENSION WITH
/ ONE LIFT 2" SQUARE NUT
OTHER UTILITIES . L
(TYPICAL) 20 7 1'-0" MIN.

’
v T )

= STANDARD CAST IRON CAST IRON VALVE
SLOPE_SCHEDULE USE WHICHEVER SLOPE IS GREATER ADJUSTABLE VALVE BOX. BOX COVER
// PIPE DIAMETER MNIMUN FALL 0.2% OF DISTANCE BETWEEN LIFTS. ABOVE THIS LENGTH A PVC ALSO ACCEPTABLE
Z E3 0.20 FT 02% 100 FT A IN DISTANCE, THE 0.2% SLOPE IS 3/ BARE ADAPTOR
g GREATER. ANYTHING SHORTER THAN K KRR 7 % il
@ B azs T Jazz 12571 A 3/47 FPT, COMPRESSION
- THIS SHOULD USE MINIMUM FITTNG FLO-CONTROL
VACUUM MAIN 3 0.25 FT a2z 125 F1 A FALL WHEN NOT 4831-07.
207 T Q25 FT a2z 125 FT A TWO LIFTS, USE 0.2% SLOPE. S nr 20 oS o
MIN. 10" 0.25 FT 02%  125F1 A .

CONCRETE 5 e pree exmoison
3/4° MPT, COMPRESSION
=7ha, Flo-conRoL

TYPICAL UTILITY CROSSING LIFT DETAIL AND SLOPE SCHEDULE 83007
SN s st on pve
Sb—4 D5 St L
NPT CONNECTION AND
y RUBBER SEAL RNG TO
GENERAL NOTES: 45 ELBOW E
LIFTS: SERVICE LINES
1. NINMUM SLOPE BETWEEN LIFTS 0.20% 1. MINWUM LENGTH OF PIPING FROM MAIN TO
OR 0% OF PIPE DIAMETER: WHICHEVER VALVE PIT - 50" VACUUM MAIN I~ Blocks OR MASS CONCRETE
1S REATER (0K 5 D 47, 2. SLOPE FROM WL MAN - 2° R ) PIPE EMBEDMENT MATERIAL
2. MINMUM SLOPE BETWEEN LIFTS 0.20% 0.20% FALL (WHICHEVER IS GREATER
OR 40% OF PIPE DIAMETER; VIHICHEVER 3 MINMUM DISTANCE FROM VALVE PIT T0 LIFT GATE VALVE WITH NON—RISING STEM
1S GREATER (FOR 67 AND LARGER). IN SERVICE LINE = 5'-0" 45 ELBOW AND RESILIANT COATED WEDGE.
5 MINMUN  SPACING BETWEEN LFTS — 4. MINWUM DISTANGE FROM LIFT IN_SERVICE

MECHANICAL JOINT CONNECTIONS.
LINE_ TO CROSSOVER CONNECTION —
5-0"

MUST PASS 3" DIA. SOLID MINIMUM.
4. MAXIMUM ELEVATIONS IN ANY ONE LIFT —
o

2" MINIMUM

CROSSOVER CONNECTIONS (SERVICE LINE OR
3ANC- CONNECTCN TD MAN)

D VISC\ VALV= AN\D CP”ONA_ GA_GE TAP
L MU sphoe BETyEEN AvY T 3. ALL CROSSOVER couNgcn(oNs MUST ENTER SD—7
CROSSOVER CONNECTIONS — 5'~Q" OVER TOP OF THE MAIN (WYE IN VERT- -
2. MINWUM DISTANCE FROM TOP OF LIFT T0 CAL POSITION). CHANGE IN DIRECTION
ANY_CROSSOVER CONNECTION 4 _LONG TURN 90° PERMITIED AS PART OF
50" CROSSOVER CONNECTION SD-6
® N CONSDERATION OF THE RECEIPT OF THIS DOCUMENT, THE RECIPIENT AGREES NOT TO REPRODUCE, COPY. . e
USE, OR TRANSMIT THIS DOCUMENT AND/OR THE INFORMATION THEREIN CONTAINED IN WHOLE OR IN e Standard Detal I 3
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tandard Line Connection Details

SCHEDULE 40 6" MINIMUM FROM TOP OF LIFT ————=—
WYE FITTING
s ELBOW

P: \DC\STD_DET\COMMON\4.D\G

arE«EEE\UTLnENSO 6" MINIMUM FROM TQP OF LIFT ———#=
SCHEDULE 40 WYE FITTING

YvAcuuM MAIN

45° ELBOW FLOW ———=— —_— E—
VACUUM SEWER MAIN VACUUM SEWER BRANCH 4 FLOW - r FLow &
N
90" SCH. 40 ELL,
. SCHEDULE 40 OR .
2 MINMUM SCHEDULE 40_OR TURNED 7O SIDE SDR 21 PVC P\PEAL_ 457 SCH. 40 ELL, TURNED UP
45" ELBOW SOR 21 PVC PIPE I 90° SCH. 40 ELL, TURNED TO SIDE
3 SERVICE LATERAL, W VACUUM SEWER MAIN
‘ OR 0.2% FALL FROM 3 LATERAL 2% OR 0.2%
VA VE O VAN (MIN FROV VALVE P~ AL_ 7ROV VAVZ TC VAN (MN)
VACUUM BRANCH TO MAIN CONNECTION FROM VALVE PIT =7
20" MINMUM VALVE PIT TO MAIN CONNECTIONS VALVE PIT TO MAIN CONNECTIONS

FROM A LIFT
3)

DIMENSIONS BASED ON_SPEARS MANUFACTURING
(1) 45 DEG WYE. SOCKET x SOCKET x SOCKET
(2) 45 DEG ELL, SOCKET x SOCKET

DIMENSIONS BASED ON_SPEARS MANUFACTURING
(1) 45 DEG WYE, SOCKET x SOCKET x SOCKET
(2) 90 DEG ELL, SOCKET x SOCKET

DIMENSIONS BASED ON SPEARS MANUFACTURING
(1) 45 DEG WYE, SOCKET x SOCKET x SOCKET
(2) 45 DEG ELL, SOCKET x SOCKET
(3) 90 DEG ELL, SOCKET x SOCKET

WYE SIZE A B [ D— INVERT
4 x 4 x4 8 3/4" 3 5/16" 8.53" 0.7 ; -
4 x4x3 g 1/4" 31/18" 870" 073" '
6 x6x6 12 1/8" 5 9/16" 12.5" 104
6 x 6 x4 10" 3 5/16" 9.41" 0.78 ™
B x6x3 10 1/2" 31/18" 9.59" 0.B0 WYE SIZE A B C D— \NVERT
B8 x8x8 18 3/4" B 13/16" 18.07" 1.52' 4 x4 x3 9 1/4" 3 25/32" 9,32" 0.78" WYE SIZE A " B - C " D - £ " = ‘NYERT
ExB 6 16 1/4 5 0/16" 542" 30 Pa— 0 ErYire oo YT 4x4x3 |9 1/4~ 3 1/16" 3 me“ 3 25/32" 15, 55” 131'
B x5 x4 14 1/a 3516 247 05 PP e s e 00 6x6x3 | 1o 1{2 3 1/16" 3 me“ 3 25/32" 16 43” Lsa'
Bx8x3 13 31/16 .36 0.99" 0x10x3 T4 38 32552 Pyve IRTS 8x8x3 13 31/16 3 1/16 3 25/32' 18.20 1.53
10 x 10 x 10 22 378 5 19/52 21007 T80 10 x 10 x 3| 14 3/8" 31/16" 31/16" | 3 25/32" 19.47" 162"
10 x 10 x 8 20 1/4" 6 13/16" 19.13" 161
010 s TRV 5 o/ PP v VACUUM SERVICE LATERAL TO MAIN OR BRANCH CONNECTION VALVE SERVICE CONNECTIONS
Cxi0 kL Y s e TS SE] Sb—-10
10 x10x 3 14 3/4" 31/ 12,33" 1,08

VACUUM BRANCH TO MAIN LINE CONNECTION

SD-8

VACUUM BRANCH

VACUUM BRANCH DIVISION VALVE

22 1/2* ELBOW

45" ELBO!
W VACUUM BRANCH

MAIN_LINE_WYE

ROLLED AT 45°

DIVISION VALVE BOTTOM OF BRANCH

IS AT TOP OF MAIN

BOTTOM OF BRANCH IS
1" = 2" ABOVE TOP OF MAIN

45" ELBOW

2"
I VAR\ES WITH
LINE SIZE VACUUM LINE VIEWED
INTO/OUT OF SHEET

22 1/2° ELBOW

45" ELBOW 2" MINIMUM

—~———FLOW

( !

—~———FLOW &

VACUUM MAIN

REDUCTION WYE ROLLED AT 45" VACUM MIAN RZDLCTCN WYE RCLED AT 457
ALTERNATE VACUUM BRANCH TO MAIN LINE CONNECTION ALTERNATE VACUUM BRANCH TO MAIN LINE CONNECTION
SD-11 SD-12
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The Viable Alternative

1 REVISED TABLES AND PIPING 7/12/98 ["™™* " pom AT seae TRAWNG N
AIRVAC, INC. TELEPHONE (218) 22. —_ | 1/25/99 1"=10" 4
P O_BOX 5284217 N._OLD US._ 31 _ROCHESTER_INDIANA 46975 U S A FAX 219 COPYRIGHT € AIRVAC, INC. [No. REvSIoNS DATE | corvrion © smuc ©
S — —




Standard Skid (2) 300 CFM Vacuum Pumps

& 1500 Gal. Collection Tank

4, 6", aor 8" DIA,

VACUUM COLLECTION MAINS.

INCOMING VACUUM LINES AND

VACUUM_GAUGE CONNECTION IN CONSIDERATION OF THE RECEIPT OF THIS DOCUMENT,
THE RECIPIENT AGREES NOT TO REPRODUCE, COPY,

BY OTHERS.
USE, OR TRANSMIT THIS DOCUMENT AND/OR THE

300 cFm VACUUM PUMP UNITS 2>

FORCE MAIN
INFORMATION THEREIN CONTAINED IN WHOLE OR IN
PART, OR TO SUFFER SUCH ACTION BY OTHER, FOR
— COLLECTION TANK ANY PURPOSE EXCEPT WITH THE WRITTEN PERMISSION
™ OF AIRVAC DIV. BMCI AND FURTHER AGREES TO
— X “ \ - \— SUKRRZND== SAMEL 1 AIRVAC JIV 3MII U°UN JENMAND
O=
O=
0 o =
T
-

NOTE:

UNIT SHOWN IS A TYPICAL EXAMPLE. SIZE OF
2 CONNECTION FOR COLLECTION TANK AND SEWAGE PUMPS CAN BE
STATION SUMP VARIED TO SUIT DIFFERENT APPLICATIONS
PLEASE CONSULT AIRVAC.

=

|

N
HORIZONTAL SEWAGE PUMPS (@)

VACUUM PUMP EXHAUST
PIPING

TPIN ‘\\O
ﬂ SLOPE ——

VACUUM CHART RECORDER
PNEUMATICALLY ACTUATED
MOTOR CONTROL PANEL BUTTERFLY VALVE
/ LINIT OF
AIRVAC SUPPLY
LIMIT OF AIRVAC LIMIT OF AIRVAC SUPPLY g
SUPPLY —
|
\ 1* CLEAR PVC §
EQUALIZING LINES
17 CLEAR PVC | —
SIGHT GLASS —
DIAL-OUT ALARM
6 -0
1/2 hp AIR COMPRESSOR

® ™ STANDARD VACUUM COLLECTION SKID WITH
e . TWO 300 CFM VAGCUUM PUMPS AND 1500

@%@ VACUUM SEWERAGE SYSTEM 5\@ Standard Skid P20A GALLON SEWAGE COLLECTION TANK
The Viakle Atternative == ROB IM8713793 = == I”""‘"“’ P“ 2 © A

REVISIINS pae | i 0 ¢r 12-
— —

0. BOX 528, ROCHESTER, INDIANA 46975 USA TELEPHONE (219> 223-3980 —_
Fax 219 003_55¢¢ NO
——————
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2) 430 CFM
Vacuum Pumps 2400 Gal. Tank

Two-Skid Package Station

DUAL VACUUM PUMPS

=
—_—
=] NOTE,
a DOTIED LINES INDICATE FIELD
—_— INSTALLED PIPING AND EQUIPMENT.
=]
R T E—
=
A
CEILING HEIGHT VARIES.
MAY BE NULTI STIRIES.
LANDING
23 4

F m

0 ??‘?%

2400 GALLON COLLECTION TANK
WO

ROUTE 2° OVER HEAD 1O TAIK

@ |FoRce May

18 X 187 X 18 SUMP

SUCTION AND SENSTR PIFES

~
15 9-3/4

TWO-SKID PACKAGE STATION ARRANGEMENT
2400 GALLON TANK, (2> 430 CFM VACUUM PUMPS

AN Standard Skid P23 | Rt A o
TR SN II EE== Ipww

AH@%@ VACUUM SEWERAGE SYSTEM 5
The Viakle Atternative R
TELEPHEINE @19) 223-3980
(219) 223-55¢¢ NO. REVISIONS paTE 7 lcupmwc JRAC B o 1
——

P.O. BOX 528, ROCHESTER, INDIANA 46975 US.A.
A DIVISION OF BMC.I




Typical Building for Pre-assembled Station

- - —
FORCE MAN —_ | VACUUM MAINS —~G—T 5

LMIT OF AIRVAC SUPPLY

CONCRETE PAD

=

NOTES
LANDING

1. BUILDING SIZE AND DETAILS SHOWN ARE FOR GUIDANCE
ONLY. SIZE, TYPE OF ACCESS, AND FORM OF CONSTRUCTION

ALL MAY VARY.
= HWACOFSUPPLY 2. CAPACITIES OF COLLECTION TANK. VACUUN PUMPS, AND
SEWAGE PUMPS MAY BE VAREED TO SUIT INDIVIDUAL
”[ A i A APPLICATIONS,

STAIR|

VACUUM PUMP EXHAUST LINES

. % DEPTH VARI &
- TO PROVIDE ADEQUATE

: * GROUND COVER OF

. VACUUM MANS

. LIMIT OF
* AIRVAC SUPPLY

2" AIRVAC VALVE

e
T

T
- — PR 127 X 12° X 18" SUNP
—_— ¥ 8 TYPICAL 37—
J—— DETERMINED BY SKID SIZE ‘
| 17 TYPICAL
SECTION "A'—'A" SECTION '8'-'8’
® IN CONSIDERATION OF THE RECEIPT OF THIS DOCUMENT, THE RECIPIENT AGREES NOT TO REPRODUCE, COPY,
USE, OR TRANSMIT THIS DOCUMENT AND/OR THE INFORMATION THEREIN CONTAINED IN WHOLE OR IN

¢ ) ™ TYPICAL BUILDING FOR PRE-ASSEMBLED
S e e e s T3 SR S8 A o Do, SN N\ \ Standard Skid P7B2 VACUUM COLLECTION STATION
VACUUM SEWER SYSTEMS

o (DRAWING P-6/B)
The Viable Alternative = — I - — —
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Typical Pre-assembled Skid for Vacuum

Collection Station

FUTURE CONNECTION FOR

IN CONSIDERATION OF THE RECEIPT OF THIS DOCUMENT, THE RECIPIENT AGREES NOT TO REPRODUCE, COPY,

INCOMING VACUUM SEVER USE, DR TRANSMIT THIS DOCUMENT AND/OR THE INFORMATION THEREIN CONTAINED IN WHOLE O

LINES PART, OR TO SUFFER SUCH ACTION BY OTHER, FOR ANY PURPOSE EXCEPT WITH THE VRITTEN PERMISSION

OF AIRVAC DIV, BMCI AND FURTHER AGREES TO SURRENDER SAME TO AIRVAC DIV. BMCI UPON DEMAND.
FORCE MAIN S VACUUH INLET WAINs
TYPICALLY 4° R 6° 1D, & TYPICALLY 476" OR 8° 1D,
LEVEL SENSING
/ PROBE CONNECTIONS NoTEr
o o

UNIT SHOWN IS A TYPICAL EXAMPLE. SIZE OF
COLLECTION TANK, SEWAGE PUNPS, AND VACUUN
PUNPS CAN ALL BE VARIED T SUIT DIFFERENT
APPLICATIONS.  PLEASE CONSULT AJRVAC
APPROXIMATE NUMBER OF HOMES SERVED
WOULD BE 300 FOR THIS STATION

—==5

i ADMISSIDN

VACULM SVITCHES g\ﬁ

VACUUM FUMP
WNITS @

2' CONNECTION FOR
AIRVAC STATION SUMP

HORIZONTAL
SEWAGE PUNPS (2

PNEUNATICALLY ACTUATED
BUTTERFLY VALVE

SLOPE ——=

VACUUM GAUGE

VACUUM GAUGE PANEL

MDTDR CONTROL

1* CLEAR Pvg\

EQUALIZING LINES ]

g5 B

v sk pve -
/ST aLass

VACUUM PUMP

EXHAUST PIPING —

LIMIT OF
AIRVAC SUPPLY

LIMIT OF
AIRVAC SUPPLY

1/2 HP. AR

COMPRESSOR

I~ DIAL-DUT ALARM

I 16' 8 & o

o . . " TYPICAL PRE-ASSEMBLED SKID UNIT
@%@ VACUUM SEWERAGE SYSTEM Standard Skid P6B FOR VACUUM COLLECTION STATION
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