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See Table "B"

for vertical

stack sizing

See Tables "A" & "A-1"

for drainage

fixture unit values

See Table "D"

for horizontal

branch sizing

See Table "C"

for horizontal

drain sizing

AERATOR

DE-AERATOR

V.T.R.

Sovent® Sizing Requirements

DRAWING NO. 1

W.C.

W.C.

4" F.D.

3" F.D.

4" AERATOR

4" DE-AERATOR

4" AERATOR

4" V.T.R.

4"

4"

4"

3"

3"

4"

4"

4"

4"

3"

3"

Required Aerator Connections

DRAWING NO. 2

Soil Branch

Soil Branch

Waste branch equal

to stack size

Waste branch one

pipe size smaller

than stack size

Extend stack full

size thru roof.

Extend stack full

size thru roof.

AERATOR

AERATOR

DE-AERATOR

"IN-LINE" OFFSET

"IN-LINE" OFFSET

Maximum 20'-0"

Maximum 20'-0"

Maximum 20'-0"

Maximum 20'-0"

"In-line" Offset Requirements

DRAWING NO. 3

"In-line" Offsets are made

by using (1) eighth-bend,

(1) quarter-bend & (1)

eighth-bend.

MAXIMUM of (2)

consectutive "In-line"

Offsets are permitted.

Stack from upper

floors.

Stack from upper

floors.

AERATOR

AERATOR

Max. Waste*

Branch

Size "B"

Max. Waste*

Branch

Size "B"

Max. Waste*

Branch

Size "B"

Stack Size "A"

Stack Size "A"

Stack Size "A"

Direct Stack Connections

DRAWING NO. 4

Sovent®

Stack

Size "A"

Max.

Waste*

Size "B"

3" 2"

4" 2-1/2"

5" 3"

6" 4"

8" 5"

* Clear water

waste branches

only.  No soils

from W.C.'s are

permitted.

SOVENT® AERATOR AND STACK RULES

(A) The stack size shall be in accordance with Table B based on the total fixture unit load determined by Table A or A-1.

(B) The stack shall not telescope or decrease in size and must be continued full size through the roof.

(Drawing No. 1)

(C) An Aerator fitting is required at each level where the following horizontal branches enter the stack:

(1) Any soil branch

(2) A waste branch the same size as the stack size

(3) A waste branch one pipe size smaller than the stack size

(Drawing No. 2)

(D) The Aerator fitting shall be placed in a vertical plane.  Tilting the Aerator to offset the Sovent® stack is not permitted.

(E) At any level where an Aerator is not required, an “in-line” offset consisting of two one-eighth bends and one quarter bend may

be used.  The vertical distance between Aerators or “in-line” offsets shall not exceed twenty feet (20’-0”).  No more than two

consecutive “in-line” offsets are permitted.

(Drawing No. 3)

(F) Waste branches two pipe sizes smaller than the stack size may connect directly to the stack through a sanitary fitting.

(Drawing No. 4)

(G) Horizontal stack offsets exceeding sixty-degrees (60°) from vertical require a De-aerator fitting and Pressure Relief Line (PRL).

The Pressure Relief Line (PRL) shall connect to the vertical portion of the stack downstream of the offset.  Soil and waste branches

may connect to the horizontal portion of the offset.  These connections shall be made BETWEEN the two vertical portions of the

stack at a minimum distance of ten pipe diameters (based on stack size) downstream of the higher vertical stack.  Branch

connections to a horizontal stack offset less than ten pipe diameters in length shall be made as far downstream on the horizontal as

possible.  Soil and waste branches shall not connect where the offset makes a horizontal change of direction.  Waste branches may

connect to the horizontal portion of the Pressure Relief Line (PRL), except on office building battery type installations.  Waste

branches shall be at least one pipe size smaller than the PRL.  Waste branch connections shall not be made into any vertical portion

of the PRL.  Clothes washers shall not connect to the PRL.  Horizontal stack offsets shall be sized per Table C based on the total

fixture unit load of all fixtures connecting to the offset and fixtures upstream.  The entire stack size shall be no smaller than the

largest horizontal offset size.

(Drawing No. 5)

(H) Sovent® stacks may be combined before entry into the main sewer drain.  The stacks shall combine downstream of each

Pressure Relief Line (PRL) termination point.  The total fixture unit load of the combined stacks determines collection drain line

sizing.

(Drawing No. 6)

(I) Stack vent headers above the highest fixture may offset prior to the vent thru roof penetration (VTR).  The horizontal vent

header and VTR shall be increased one pipe size when exceeding twenty feet (20’-0”) in horizontal length.

(Drawing No. 7)

(J) Stack vent headers above the highest fixture may be combined prior to the vent thru roof penetration (VTR) with one vertical

stack extending through the roof.  The one combined vertical stack shall be one pipe size larger than the largest of the combined

stacks.  If the distance between any stack and the VTR exceeds twenty feet (20’-0”), the horizontal offset shall be increased one (1)

pipe size larger than the downstream stack.

(Drawing No. 7)

The above information is based on data found in Cast Iron Sovent® Design Manual #802 as published by Conine Manufacturing

Co., Inc. @ Flint, Texas.  For more detailed information contact them at 1-800-537-5895 or visit www.castironsovent.com

Stack from upper floors

or up to VTR at

penthouse condition.

AERATOR

DE-AERATOR

AERATOR

Stack from upper

floors.

60 degrees or

less from vertical

90°

Horizontal Stack Offsets

DRAWING NO. 5

The PRL shall connect to the vertical

portion of the stack downstream of the

offset.

Sixth bend, eighth

bend or sixteenth

bend typical (2)

places.

Soil or Waste

Soil or Waste

Waste Only

Stack Offsets 60 Degrees or Less

DRAWING NO. 5

DE-AERATOR

Stack from upper

floors.

PRL

DE-AERATOR

*

*

Combining Sovent® Stacks

DRAWING NO. 6

DE-AERATOR

Stack from upper

floors.

PRL

*

*

Stack from upper

floors.

PRL

*

= The PRL connection to the horizontal drain at the base

of each stack terminates the Sovent® system.

Collection Main / House drain sizing is based on the total

DFU values per Table "A" or "A-1" of all combined stacks.

Local code sizing tables can be used downstream of the

PRL connection with no reduction of sizing permitted.

Collection

Main

Collection

Main

PRL

V.T.R.

Extend stack

full size thru

roof.

V.T.R. V.T.R.

4"

4"

4"

4"

5"

5"

V.T.R.

4"

4"

5"

4"

V.T.R.

4"

5"

5"

4"

Note 1: The horizontal portion of each individual vent header that

exceeds 20'-0" in length shall be increased one pipe size larger than

the downstream stack size.

Note 2: The vent header from two combined vent headers shall be

increased one pipe size larger than the largest individual vent.  This

increased sizing does not apply if previously made as noted above.

Note 3: Sizing for three or more combined vent headers is based on

the cumulative D.F.U. total from each stack and capacities shown in

the table above.

Note 2

Note 1

Note 3

Note 2

Note 3

Max.

D.F.U.

Load

Vent

Header

Size

8" 3600

5"

6"

600

1380

6"

8"

4"

4"

4"

4"

4"

4"

4"

4"

4"

4"

4"

5"

5"

5"

5"

5"

V.T.R.

Vent Stack Offset Requirements

DRAWING NO. 7

DE-AERATOR

Base Of Stack Requirements

DRAWING NO. 8

Maximum 20'-0"

Maximum 5'-0"

PRL

*

*

= The PRL connection to the

horizontal drain at the base

of each stack terminates the

Sovent® system.

See Table "C"

for horizontal

drain sizing

DE-AERATOR

PRL

4"

6"

6"

Stack from upper

floors.

AERATOR

*

DE-AERATOR

Stack size.

PRL

Pressure Relief Line Details

DRAWING NO. 9

Stack

Size

80"8"

Minimum

Distance*

4"

6"

5"

3"

40"

60"

50"

30"

P.R.L.

MINIMUM PRL ELEVATION REQUIREMENTS

8" 6"

P.R.L.

Size

De-aerator

Size**

5"

6"

4"

4"

4"

3"

*Minimum distance requirements shall apply to

any connection into the horizontal drain.

** 3" stacks will use a

4" De-aerator at the

base of the stack.

Horizontal drain or

stack offset

Horizontal Drain

Centerline

Bottom of

PRL

DE-AERATOR

Soil or Waste

The PRL shall connect to the vertical

portion of the stack downstream of the

offset.

= Horizontal stack offsets shall be sized

per Table "C" based on the DFU total of

all "upstream" fixtures.  Increasing the

horizontal drain size at this point will

require an increase of the entire stack

size from the lowest level De-aerator to

the VTR terminal.

*

*

*

DE-AERATOR

Stack size

PRL

W.C.

4"

2"

4"

4"

4"

3"

3"

3"

3"

2"

2"

2"

See Table "C"

for horizontal

drain sizing

*Minimum distance requirements shall apply to

any connection into the horizontal drain.

Base Of Stack Connections

DRAWING NO. 10

3" F.D.

LAV

SINK

W.C.

DE-AERATORDE-AERATOR

W.C.

No fixture connections

permitted into "back-side"

of Sovent® building drain.

No fixture connections

permitted into "run" of a

sanitary fitting.

DE-AERATOR

Stack size.

PRL

2"

LAV

SHWR

2"

2"

2"

3"

3"

4"

4"

*Minimum distance requirements shall apply to any

connection into the horizontal drain.  Connections to

the PRL are exempt from this requirement.

Branch Connections To PRL

DRAWING NO. 11

6"

4"

3"

3"

Maximum

Branch

Size**

P.R.L.

Size

3" 2-1/2"

Maximum

P.R.L.

Dfu's

90

90

16

**Clear water waste only.

Clothes washers are not

permitted.  No connections

shall enter any vertical

portion of the PRL.

LAV

W.C.

W.C.

LAV

LAV

W.C.

AERATOR

AERATOR

Interim Level Remote Plumbing

DRAWING NO. 12

Stack from upper floors.

Vent may connect

below Aerator with

sufficient ceiling

space.

Min. 3'-0"

DE-AERATOR

PRL

"Conventional" Vent Connections

DRAWING NO. 13

W.C.

LAV

W.C.

V.T.R.

AERATOR

Stack from upper floors.

Vent may connect

below Aerator with

sufficient ceiling

space.

Min. 3'-0"

Remote "conventional"

plumbing.  Size waste

& vent area per local

requirements.

Remote "conventional"

plumbing.  Size waste

& vent area per local

requirements.

Fixture unit load total of all connected

"conventional" vents shall be added

for total stack loading.

*

*

= The PRL connection to the

horizontal drain at the base

of each stack terminates the

Sovent® system.

DE-AERATOR

PRL

W.C.

DE-AERATOR

PRL

DE-AERATOR

PRL

DE-AERATOR

PRL

DE-AERATOR

PRL

DE-AERATOR

PRL

De-aerator Transition Details

DRAWING NO. 14

Combo Wye

& 1/8 Bend

Aerator

Fitting

Short Sweep Long Sweep

Two 1/8

Bends

Combo Wye

& 1/8 Bend

W.C.

LAV

"Conventional" vent header

may be extended directly

thru the roof if more practical.

V.T.R.

Remote "conventional"

plumbing.  Size waste

& vent area per local

requirements.

AERATOR

Remote Penthouse Connections

DRAWING NO. 15

LAV

LAV

W.C.

W.C.

AERATOR

Stack to lower floors.

Aerator fitting is required for the following

connections.

  1) Any soil branch.

  2) Waste branch sizes equal to stack size.

  3) Waste branch sizes one pipe size smaller

      than stack size.

Remote "conventional"

plumbing.  Size waste

& vent area per local

requirements.

Aerator fitting is required for the

following connections.

  1) Any soil branch.

  2) Waste branch sizes equal to

      stack size.

  3) Waste branch sizes one pipe

      size smaller than stack size.

W.C.

3"

3"

AERATOR

AERATOR

W.C.

4"

Soil Branch Developed Lengths

DRAWING NO. 16

4"

4"

AERATOR

4"

W.C.

3"

W.C.

DE-AERATOR

PRL

3"

4"

4"

4"

Vertical drops from

trap-arms of fixtures are

not included in developed

length calculations.

Developed length distance shall

include 45° elevation changes.

LAV

2"

3"

3"

3"

2"

2"

2"

2"

LAV

2"

LAV

2"

2"

2"

Waste Branch Developed Lengths

DRAWING NO. 17

F.D.

4"

DE-AERATOR

PRL

2"

LAV

SHWR

2"

2"

3"

3"

4"

3"

3"

2"

2"

AERATOR

AERATOR

Vertical drops from

trap-arms of fixtures are

not included in developed

length calculations.

Developed length distance shall

include 45° elevation changes.

Miscellaneous Branch Details

DRAWING NO. 18

DE-AERATOR

PRL

AERATOR

AERATOR

AERATOR

1/4 Bend

1/4 Bend 1/4 Bend

Short Sweep Short Sweep

Short Sweep

2"
2"

2"

3"

2"
2"

2"

2"

Wye

Wye

Wye

Combo

Combo

1/8 Bend

1/8 Bend

Note: Two 1/8 bends may be substituted for a

single short sweep.

2"

LAV

2"

2"

LAV

3"

2"

LAV

2"

40" or less

Over 40"

40" or less

Over 40"

45°

Branch Sizing - Vertical Drops

DRAWING NO. 19

2"

2"

2"

10'-0" or less

2"

3"

3"

Over 10'-0"

LAV

LAV

LAV

LAV

LAV

LAV

SINK

SINK

SINK

SINK

SINK

SINK

Miscellaneous Branch Details

DRAWING NO. 20

Single Lavatory

Back-to-Back Lavatories Side x Side Lavatories

Single Lavatory

Single Sink

Back-to-Back Sinks Side x Side Sinks

Single Sink

Single Tub/Shwr

Single Tub/Shwr

TUB

TUB

TUB

TUB

TUB

45°

TUB

Back-to-Back Tub/Shwr Back-to-Back Tub/Shwr

AERATOR

2"

2"

WASHER

AERATOR

WASHER

2"

2"

2"

SOVENT® DE-AERATOR AND BUILDING DRAIN RULES

(A) A De-aerator fitting is required at the base of each stack.  The De-aerator fitting shall be installed in the vertical portion of the

stack.  The distance between the De-aerator fitting and the Sovent® building drain shall not exceed five feet (5’-0”).  The Sovent®

building drain size shall be in accordance with Table C based on the total fixture unit load determined by Table A or A-1.  The

transition to a larger Sovent® building drain size shall be made in the vertical stack below the De-aerator fitting, except as noted in

paragraph “I”.

(Drawing No. 8)

(B) The De-aerator fitting uses a Pressure Relief Line (PRL).  The Pressure Relief Line (PRL) connects to the Sovent® building

drain a MINIMUM distance of ten pipe diameters (based on stack size) downstream from the centerline of the stack.  The PRL

connects to the Sovent® building drain above the centerline of the drain.  The PRL may be rolled to the side providing the bottom of

the PRL is above the centerline of the Sovent® building drain.

(Drawing No. 9)

(C) The installed slope for the Sovent® building drain and PRL is recommended to be one-quarter inch per foot (2%).  Installed

slopes of one-eighth inch per foot (1%) are permitted however pipe capacity is reduced by a factor of 0.8 as shown in Table C.

Installed slopes less than one-eighth inch per foot (1%) are strictly prohibited.

(D) Soil and waste branches may connect to the Sovent® building drain BETWEEN the centerline of the stack and the termination

point of the Pressure Relief Line (PRL).  All connections shall be made a MINIMUM distance of ten pipe diameters (based on stack

size) downstream from the centerline of the stack.  Soil and waste branches shall not connect where the Sovent® building drain

makes a horizontal change of direction.

(Drawing No. 10)

(E) Waste branches may connect to the horizontal portion of the Pressure Relief Line (PRL), except on battery type installations.

Waste branches shall be at least one pipe size smaller than the PRL.  Waste branch connections shall not be made into any vertical

portion of the PRL.  Clothes washers shall not connect to the PRL.

(Drawing No. 11)

(F) Soil and waste branches may connect downstream of the PRL termination point providing conventional plumbing rules are

applied.  The vent header from these fixtures may connect to the vertical portion of a Sovent® stack below an Aerator fitting through

a sanitary tee installed with the flow radius down.  The vent load of these fixtures shall be added to the fixture unit load on the

Sovent® stack.

(Drawing No. 13)

(G) Soil and waste branches may connect to the vertical stack below the De-aerator fitting.  These connections shall be made

through a wye-type fitting or through an Aerator fitting.  Entry to the Sovent® building drain from the stack shall be made using a

short sweep, long sweep, two one-eighth bends, or a combination wye & one-eighth bend fitting.

(Drawing No. 14)

(H) Fixtures considered too remote from the Sovent® stack may be plumbed by conventional methods.  This waste and vent area

shall be sized in accordance with local prevailing ordinances.

(Drawings No. 12 & No. 15)

(I) Office building battery type installations and Sovent® stacks serving clothes washers shall use a De-aerator fitting equal in

size to the Sovent® building drain serving that stack.  A four-inch (4”) De-aerator fitting will be required on three-inch (3”) Sovent®

stacks.

The above information is based on data found in Cast Iron Sovent® Design Manual #802 as published by Conine Manufacturing

Co., Inc. @ Flint, Texas.  For more detailed information contact them at 1-800-537-5895 or visit www.castironsovent.com

SOVENT® BRANCH RULES

(A) The maximum developed length of a three-inch (3”) soil branch shall not exceed twelve feet (12’-0”).  The maximum developed

length of a four-inch (4”) soil branch shall not exceed twenty-seven feet (27’-0”).  Developed lengths are measured along the

centerline of all horizontal branch piping located in ceiling and wall areas.  Vertical drops from trap arms or fixtures are not included in

the developed length calculations.

(Drawing No. 16)

(B) The maximum developed length of a two-inch (2”) waste branch shall not exceed fifteen feet (15’-0”).  The maximum

developed length of a three-inch (3”) waste branch shall not exceed fifteen feet (15’-0”).  Developed lengths are measured along the

centerline of all horizontal branch piping located in ceiling and wall areas.  Vertical drops from trap arms or fixtures are not included in

the developed length calculations.  Waste branches two pipe sizes smaller than the stack size may connect directly to the stack

through a sanitary fitting.

(Drawing No. 17)

(C) Branch sizing shall be in accordance with Table D based on the total fixture unit load determined by Table A or A-1.  The

installed slope for horizontal branches is recommended to be one-quarter inch per foot (2%).  Installed slopes of one-eighth inch per

foot (1%) are permitted however pipe capacity is reduced by a factor of 0.8 as shown in Table D.  Installed slopes less than

one-eighth inch per foot (1%) are strictly prohibited.

(D) Branches having three ninety-degree (90°) horizontal changes of direction shall be increased one pipe size at the third ninety

degree ( ) change of direction nearest the stack.  This increase is not required if one of the directional changes can be made with two

one-eighth bends or a short sweep radius bend.

(Drawing No. 18)

(E) The transition from a horizontal or vertical branch to another horizontal branch must be made with a wye-type fitting.

(Drawing No. 18)

(F) Horizontal branch piping at the base of a vertical drop exceeding forty inches (40”) in height shall be increased one pipe size.

This increase is not required when the lower portion of the drop is made at forty-five degrees (45°) and the upper vertical portion is

less than forty inches (40”).

(Drawing No. 19)

(G) Branch piping with vertical drops exceeding ten feet (10’-0”) shall be increased one pipe size.

(Drawing No. 19)

(H) A three-inch (3”) soil branch shall be increased one pipe size at the connection point of other fixtures.  This increase is not

required when computing fixture unit loads from Table A-1.

(I) Two fixtures using 1-1/4” tailpiece/trap sizes may combine into a single two-inch (2”) vertical drop.  Fixtures using 1-1/2”

tailpiece/trap sizes and larger require separate vertical drops from each trap arm or may combine into a single vertical drop that is

increased one pipe size.  This increase is not required if the change in elevation is made at forty-five degrees (45°).  The fixture trap

arm shall be one pipe size larger than the fixture tailpiece and this increase may be made at the wall.

(Drawing No. 20)

(J) Clothes washer branches shall be three-inch (3”) in size.  Clothes washer branches with no vertical drops and developed

lengths five feet (5’-0”) or less may be two-inch (2”) in size.

(Drawing No. 20)

(K) Pressure Equalizing Lines may be used as an alternate to the rules concerning increased branch sizes.  Pressure Equalizing

Lines shall rise vertically above the branch and connect to the Sovent stack above the flood rim of the fixtures they serve.  Pressure

Equalizing Lines may be led directly through the roof.

The above information is based on data found in Cast Iron Sovent® Design Manual #802 as published by Conine Manufacturing

Co., Inc. @ Flint, Texas.  For more detailed information contact them at 1-800-537-5895 or visit www.castironsovent.com

TABLE A

Fixture Type Trap Size D.F.U. Rating All Other Fixtures

Bar Sink 1-1/2 2 Trap Size D.F.U. Rating

Bath Group (Full)* 6 1-1/4 1

Bathtub 1-1/2 2 1-1/2 2

Bidet 1-1/2 2 2 3

Clothes Washer 2 4 2-1/2 4

Dishwasher 1-1/2 2 3 5

Disposer 1-1/2 3 4 6

Drinking Fountain 1-1/4 1

Floor Drain - 2" 2 2

Floor Drain - 3" 3 5 *  Bath Group (Full) consists of (1) W.C.,

Kitchen Group*** 5     (1) Lavatory & (1) Tub/Shower

Lavatory 1-1/4 1

Service Sink 3 5 **  Bath Group (Half) consists of (1) W.C.

Shower 2 2      & (1) Lavatory

Sink 1-1/2 2

Urinal 2 4 ***  Kitchen Group consists of (1) Sink

Water Closet 3 6       Trap, with Dishwasher and Disposer

TABLE   A-1

Drainage Fixture Unit (DFU) Values For Water Saving Fixtures

  Building Type - D.F.U. Rating

Fixture Type Trap Size Apt/Condo Office Hotels

Bar Sink 1-1/4 0.5 0.5 0.5

Bath Group (Full)* 3.0 4.0

Bath Group (Half)** 2.0 3.0

Bathtub 1-1/2 3.0 3.0

Bidet 1-1/2 1.0 1.0

Clothes Washer 2 4.0

Dishwasher 1-1/2 2.0 2.0

Disposer 1-1/2 0.5

Drinking Fountain 1-1/4 0.5

Floor Drain (Emergency) 2 thru 4 0.0 0.0 0.0

Kitchen Group*** 3.0

Lavatory 1-1/4 1.0 1.0 0.5

Service Sink 3 3.0 3.0 3.0

Shower 2 2.0 2.5

Sink 1-1/2 2.0 2.0 2.0

Urinal 2 3.0

Water Closet 3 3.0 3.0

Water Closet (Public) 3 4.0

NOTE: Increased W.C. branch sizing as outlined in Cast Iron Sovent® Design

Manual #802 (Branch Rules- para. H) does  not apply when using Table A-1.

The above information is based on data found in Cast Iron Sovent® Design

Manual #802 as published by Conine Manufacturing Co., Inc. @ Flint, Texas.

For more detailed information contact them at 1-800-537-5895 or visit

www.castironsovent.com

TABLE B

Size Max. DFU's

* 3"            64

* 3" over 7 floors    102

  4"    504

  5" 1,010

  6" 2,200

  8" 3,900

*  No more than twelve (12) W.C.'s are permitted on

   3" stacks.  The 3" stack will use a 4" De-aerator

   at the base of the stack.

TABLE C

Drain 1/4"/ft. (2%) 1/8"/ft. (1%)

Size Max. D.F.U. Max.  D.F.U.

  4"    120           96      

  5"    350         280      

  6"    850         680      

  8" 2,700      2,160      

10" 3,900      3,120      

12" 5,800      4,640      

Note: This table is also used for sizing horizontal

         stack offsets.

TABLE D

Branch 1/4"/ft. (2%) 1/8"/ft. (1%)

Size Max.  D.F.U. Max.  D.F.U.

  2"   **  6                     **  5         

  3"      16              13         

  4"      90                  72         

**  No W.C.'s are permitted on 2" branches.  Clothes

     washer branches 2" in size shall not exceed

     five feet (5'-0") in developed length.

Cast Iron Sovent® systems shall be designed using

the load values as shown herein.

For loading values and design applications not shown

in this manual, please contact our office.

The above information is based on data found in

Cast Iron Sovent® Design Manual #802 as

published by Conine Manufacturing Co., Inc. @ Flint,

Texas.  For more detailed information contact them

at 1-800-537-5895 or visit www.castironsovent.com

Stack from upper

floors.
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