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@ Key Takeaways

 What is new:
 New demand recirculation guidance
. Clarifying modeling requirements
. What Is still good:
Good takeoffs
* One twig per fixture
« Continuous or time based recirculation on the General tab
« Unit method (Highly recommended)

© Phius 2023



Why model DHW Piping for Phius?

Exhibit 1: DOE Zero Energy Ready Home Mandatory Requirements for All Labeled Homes

Area of Improvement Mandatory Requirements
OO0 Certified under ENERGY STAR Qualified Homes Program Version 3, 3.1, or 3.2 (depending
1. ENERG; STTIR for on state), or under ENERGY STAR Multifamily New Construction program Version 1.0 or 1.1
. omes Baseline (depending on state) & % 10
I n te rn aI h e at g al n S ! OO0 Fenestration shall meet or exceed ENERGY STAR reguirements. See End Note for specific
2. Envelope U, SHGC values, and exceptions. !
- OO0 Ceiling, wall, floor, and slab insulation shall meet or exceed 2015 |IECC levels'?13
° P I p I n g h e at I Osses ad d to S pace O  Duct distribution systems located within the home’s thermal and air barrier boundary or an
I H I d 3. Duct System optimized location to achieve comparable performance.™
COO I n g Oa S 00 HWVAC air handler is located within the home’s thermal and air barrier boundary.
. [0 Hot water delivery systems (distributed and central) shall meet efficient design requirements1s
e Source energy for cooling and 4. Water Efficiency or
0 Woater heaters and fixtures shall meet efficiency criteria’®
p u m pS O Allinstalled refrigerators, dishwashers, and clothes washers are ENERGY STAR qualified.
5. Lighting & O B80% of lighting fixtures are ENERGY STAR qualified or ENERGY STAR lamps (bulbs) in
Wate rSenSe Appliances minimum 80% of sockets
O Allinstalled bathroom ventilation and ceiling fans are ENERGY STAR qualified
. 6. Indoor Air Quality O Certified under EPA Indoor airPLUS 1°
i R eq U I re d by E n e rg yStar an d 7. Renewable Ready O Provisions of the DOE Zero Energy Ready Home PV-Ready Checklist are Completed &

ZERH, Phius Certification pre-
regs

0.5 galin pipes for ‘TRUE’

No continuous or temperature
based for SF, MF < 6 Stories

© Phius 2023



@ What to Model?

« Domestic Hot Water Piping
 Trunks
 Branches
 Twigs
* Insulation
« Domestic Hot Water Fixtures
 Sinks
e Tubs
« Showers

 Not modeled

« Appliance hookups (dishwasher, clothes washer etc..)
« Cold water appliances (toilets, cold water hose bibs etc...)

© Phius 2023



Modeling in WUF

General

File Input Options Database Help

1 el % Scope Passive house verification * | EnglishiP/QOuter dimensions/PHIUS+ 2018 = | Proj

1/Systemal/System 1 (User defined)

By e ][ Generai Ditibngon 4 System / Distribution / DHW

a‘_ Case 1 DHW  Supportive device auxiliary energy
=g : L= -
éf Lsm,ahzar.on Climate: User defined General Hot water piping
uilding

5} PH case: Passive house: Residential ry
fjj Zone 1
*’:.‘l‘ Visualized components
Not visualized components

‘fJI' Thermal bndges
## Intemnal Loads/Occupancy
@'\ VentilationRooms

£ Attached zones

Remaining elements

i ce—— Hot water piping tab

ﬁ Dewvice 1 (User defined: DHW)

5 Device 2 (User defined) General tab

s Device 3 (User defined)

s Device 4 (User defined) ¥

&l

sfe e 1

.

i~
Tr on W%

F

s

{J Data state/resulls i!ll ¥ Lhlodldte WUFI shading



DHW Distribution - Design flow temp.

General

General Distribution
DHW  Supportive device / auxiliary energy

General Hot water piping

DHW distribution

= oo?mggig:ed co%ii?iig:ed
Setting sondtiones space space Specifies the flow temperature of the system
Design flow temperature ['F] I R Typical range (120 -140 °F).

Circulation pipes

Length of circulation pipes [f]

Heat loss coefficient per ft pipe [Btu/hr ft *F]
Temperature of the room the pipes pass through ['F]

Daily running hours of the circulation [hr]

© Phius 2023



Entries for Circulation Pipes

General

DHW distribution
In Outside Outside

= ditioned ditioned
Setting conditioned “‘;p?;'," ”2033;‘
space

Design flow temperature [*F]

Circulation pipes

Length of circulation pipes [ft]
Heat loss coefficient per ft pipe [Btu/hr ft °F)
Temperature of the room the pipes pass through [*F]

Daily running hours of the circulation [hr]

Individual pipes

Calculation method

© Phius 2023



Circulation Pipes - Length

Building Continuous or
Type Time-Based
SF o
MF (< 5 stories) X
MF (> 6 stories) v
Non-residential v

© Phius 2023

A true circulation loop has hot water running
through it for a certain period each day.
Referred to below as ‘Continuous or time-
based recirculation’. The full length of these
pipes should be entered here.

« Continuous or time-based recirculation
systems are only allowed in multifamily
projects with more than 6 stories or in non-
residential buildings.

* Neither time-based nor continuous
recirculation systems are allowed in
single family homes nor multifamily
projects of five stories or less. (per
ZERH)



Circulation Pipes - Length

General

General Distribution
DHW  Supportive device / auxiliary energy

General Hot water piping

DHW distribution

In
Setting conditioned
space

Design flow temperature ['F]

Circulation pipes

Length of circulation pipes [ft] : <

Outside
conditioned
sp?ce

Qutside
conditioned
spsce

Heat loss coefficient per ft pipe [Btu/hr ft °F]
Temperature of the room the pipes pass through [*F]

Daily running hours of the circulation [hr]

Time based or Continuous Recirculation Pipes entered here
110 ft. (full length).

© Phius 2023



Circulation Pipes - Heat loss coefficient

General

General Distribution
DHW  Supportive device / auxiliary energy

General Hot water piping

DHW distnbution

In Outside Qutside
Setting conditioned W';g':g: - wg:amg:ed
space 1 2
Design flow temperature [*F]
Circulation pipes
Length of circulation pipes [ft]
Heat loss coefficient per ft pipe [Btu/hr ft °F] —

Temperature of the room the pipes pass through [*F]

Daily running hours of the circulation [hr]

Highly dependent on pipe insulation
(must be calculated).

© Phius 2023

P Input data
Nominal diameter [in]
Insulation thickness [in]
Thermal conductivity [Btu/hr ft *F)
Is reflective

[BTU/r ft “F:

[R per inch]: |

BAND HANGER
FOR PIPE SIZES 1/2" THI PREFORMED

| FIBERGLASS

Ll | INSULATION w/

[~ 777 |\ /| VAPORBARRIER

SUPPORT NUT

GALVANIZED
STEEL
INSULATION
SHIELD (12"
LONG)

NOTES:

1. SEE SPECIFICATION FOR HANGER SIZES AND MATERIAL.

2. DISTANCE BETWEEN HANGERS SHALL BE IN ACCORDANCE WITH THE
APPLICABLE PLUMBING CODE.

3. HANGER ROD SHALL BE PER MANUFACTURER'S RECOMMENDATIONS.



General

@ Circulation Pipes - Daily running hours

DHW  Supportive device / auxiliary energy
General Hot water piping

DHW distribution

n Outside Outside
Setting conditioned col;c;l:g: — Wi;g':g: -
space 1 2
Design flow temperature ['F]
Circulation pipes
Length of circulation pipes [ft]
Heat loss coefficient per ft pipe [Btu/hr ft °F]
Temperature of the room the pipes pass through ['F] MUItifam “V dwe' Iing
Daily running hours of the circulation [hr] : 4 18 — 24 hr. (typical range).

© Phius 2023



Individual Pipes - Calculation Method

General

General Distribution
DHW  Supportive device / auxiliary energy

General Hot water piping

DHW distribution

In Outside Outside
. S conditioned conditioned
Setting conditioned space space
space 1
Design flow temperature [*F]
Circulation pipes
Length of circulation pipes [ft}
Heat loss coefficient per ft pipe [Btu/hr ft *F]
Temperature of the room the pipes pass through [*F]
Daily running hours of the circulation [hr]
Individual pipes
Calculation method [Hot water piping calculator (unit method) | <

Hot Water Piping Calculator (unit method)
* Residential (SF & MF) Phius 2021, PHIUS+ 2018, PHIUS+ CORE

Simplified Individual Pipes
* Non-Residential Phius 2021, PHIUS+ 2018, PHIUS+ CORE
e All PHIUS+ 2015

© Phius 2023



Hot Water Piping tab

General Distribution

DHW  Supportive device / auxiliary energy

Generall Hot water piping I

* DHW distribution

Setting

e Estimates
o DHW Distribution Losses
o ‘Time to hot’ for DHW Distribution Network* design
m EPA WaterSense Delivery requirement

e Used only for Demand-based recirc and typical trunk/branch/twig networks.

*DHW Distribution Network: Hot water source, full path from hot water source to each individual tap

(dishwashers and clothes washers are ignored)
© Phius 2023



@

Continuous

On demand

Hot water piping tab - Demand recirc box

Recirc Types

Activators (push-button, sensor based)

M) on/off

General Hot water piping

In

Setting conditioned
space
Design flow temperature [*F] 120
Circulation pipes
Length of circulation pipes [fi] 1000
Heat loss coefficient per ft pipe [Btu/hr ft *F] 0.0759
Temperature of the room the pipes pass through [°F]
Daily running hours of the circulation [hr] 18-24 hr
In
Setting conditioned
space
Design flow temperature [*F] 120

Circulation pipes
Length of circulation pipes [ft]

Heat loss coefficient per ft pipe [Btu/hr ft *F]
Temperature of the room the pipes pass through [*F]

Daily running hours of the circulation [hr] 0hr

© Phius 2023

General Hot water piping

Demand
recirculation

O

Demand
recirculation



Hot Water Piping tab - Tips & Tricks

Increase window size to view all trunk-branch-twig structure

File Input Options Database Help I

1&5H e

[EL Project
5 8, Cases
-3, Case 1 Residence on the Chartes - Bulling 2 PH.
>4 Localization/Climate: BOSTON LOGAN INT ARPT MA

Scope Passive house verification ¥ | English1P/Outer dimensions/PHIUS+ 2018 | Assign data

General Distribution

General Hot water piping

Hydronic heating DHW  Cooling Ventilation Supportive device / auxiliary energy

File Input Options

Database

Q) Tl @ Scope Passive house verification

¥ | EnglishiP/Outer dimensions/PHIUS+ 2018

n data

Site energy 14.22 KBtu/ftyr

48 Building
8 ~
S-fit Systems Preselection effectiveness Low flow
B2 System 1 (User defined): HVAC and DHW
4-£3 System 2 (User defined): Additional Cooling Hotwater fixture effectiveness [-] 095
All pipes are insulated
Countof units or floors User defined
Trunk
Piping Piping Heat Count Cumulative
Nr. Name Dot Pipe diameter length capacity units pcne
recirculation | material fin] e Burn R fol foz]
1 Studio-ST1 [m] CPVC-CTS-SDF 34 856 172 2 2286 2286 |~
2 Swdio-ST2BF O CPVC-CTS-SDF 34 7.18 145 1 19.17 19.17
3 1BR-1A1 [m] CPVC-CTS-SDF 314 561 113 14.98 14.98
4 1BR-1A2 O CPVC-CTS-SDF 314 561 113 3 1498 1498 v
Branch: Trunk 1, Studio - ST1
= Piping Piping Heat T, Upstream  Branch cumu-  Cumulative v
< >
Data stateiresults @ [Show warnings | > Calculate WUFI shading |
Heating demand 4.74 kBuu/fttyr e ———— v
0 1 2 3 0 ) € s ]
Cooling demand 2.94 KBt/ ftyr p——— v
: 7 3 $ ]
Heating load 3.95 Btu/hr ft? ! . . | | v
Cooling loadt 2.81 Btu/hr ft* — V
s i 7 : i
Source energy 2,976 kWh/Person yr — v

o PRGEE

N

General Distribution

Hydronic heating DHW  Cooling Ventilation ~Supportive device / auxiliary energy

General Hot water piping
Preselection efiectiveness Low flow
Hotwater fiture effectiveness [ 095
All pipes are insulated
Count of units or floors User defined
Trunk
Piping Piping Heat Count Cumulative
Nr. Name Demend Poe diameter length capacity units Notiee: olumk
recirculation | material il i Brh orflcors foz] ol p =
1 Swdio-ST1 ] CPVC-CTS-SDF3/4 856 172 2 2286 2286 1|”  New
2 Studio-ST2BF D CPVC-CTS-SDF3/4 718 145 1 19.17 1917 1 f Delete
3 1BR-1A1 (] CPVC-CTS-SDF 314 561 113 2 1498 uee |
4 1BR-1A2 ] CPVC-CTS-SDF3/4 561 113 3 1498 M | v
Piping Piping Heat Upstream | Branch cumu-  Cumulative A
Ne Label fe dismeter length capacity RO volume | lative volume u
material fin] U] [Btu/'F] foz] foz] foz] foz]
[t Kitchen sink CPVC-CTS-SDF 12 903 093 1129 2286 11.29 3414 | g New
2 Bath Sink & Shower CPVC-CTS-SDF 122 1332 138 1665 2286 1665 3951 Delete
Twig: Branch 1
Pie Piping Piping Heat obn Upstream | Cumulative | \yaiersense | e to hot”
Nr. Fixture label diameter lengt capacity volume volume @1gpm
material fin] [Btu/"F] foz] foz] foz] mef? sl
{1 Kitchen Sink - Twig CPVC-CTS-SDF 122 7.01 073 876 3414 4291 True 40 1 New

I & Delete

€  Data stateiresults @ |Show wamings| | > Calculate WUFI shading

|
" Sliders

To extend the 'HW Piping’ tab

on the screen

© Phius 2023

Right sidebars

To see all entries when there

are more than four




@ Hot Water Piping tab |
Structure — Adding piping trinks, branches and twigs

Genera Disrbution Trunk: Add a trunk by

DHW  Supportive device | auxiliary energy

General Hotwaterpiping clicking on the 'new’ button
Preselection effectiveness Standard flow On the right Side at the

Hot water fixture effectiveness [-] 1

Al pipes are nsulted ‘Trunk table’ on the ‘Hot
Count of units or floors PH case setting Wate r P i p i ng’ ta b

Trunk

: Piping Piping Heat Count Cumulative
ma P - - - Volume
Nr. Name Demand w3 diameter length capacity units - volume

moin | we |k SR bl Branch: Add a branch by
[ CopperM 38 0 n 0 - i mm == ) New . , ,
> e % Delce clicking on the ‘new’ button
on the right side at the

Branch: Trunk 1 lBranCh table’ On the lHOt

Piping Piping Heat Upstream Branch cumu-  Cumulative

Pipe ! . Volume H H H 7
Nr. Label . diameter length capacity volume lative volume volume p g b
material [inl [f] [BtuF] [oz] [oz] [o2] loz] I | Wate r P I I n ta
1 Copper M 318 0 0 0 0 — i s —‘J New_
2 ——— [—__ % Delete

. 4==——== Twig: Add a twig by clicking
: on the ‘'new’ button on the
Tui: ranch 1 right side at the Twig table’

Piping Piping Heat Time to "hot”™

) Pipe L : Volume Upstream Cumulative  \/atersense 1 I ]
Fodure fabe oo Gemer | lengh | copaay TR olume' | Cwolme | MEREE gigom of the 'Hot Water Piping’ tab
] Copper M 318 0 0 0 0 Tais = =] New
SEUTIS— RS — TDEE —-—

L 7S B

© Phius 2023



Domestic Hot Water Design Requirements
Definitions

General Distribution

DHW  Supportive device | auxiliary energy

Demand Circulation: Checking

General  Hotwaterpiping this box resets the ‘up-stream
Preselection effectiveness Standard flow VO | U me' fO r the E PA
Hot water fixture effectiveness [-] 1
Fr— WasterSense Hot Water
Count of units or floors PH case setting Del |Ve ry te St.
ok S - - _ « The on-demand
Demand 1 Pipe le'npmg3 rnplng Heatl Coynt Volume Cumlulahve . . ] .
. Neme recirculation § material i BoE ot foz = recirculation pipes must still
b 1 ‘CopperM 318 0 1 0 0 | 3 New
2 7 oo be entered to accurately
account for DHW pipe
distribution losses, even
Branch: Trunk 1 .
. Label Pipe d!:ir?':gtger U‘f;zﬁ:n ilar::ecll:ﬂr:;— Cl.;r:lll.lll::ve though It resets the VOlume
1 ——mr N T T T in the trunk for the ‘time to
% Delete hot' calculation.
Twig: Branch 1 . . h " E m m
. A m:::al di’;'[%t%r ::[E.;];ﬂ C[‘E?’E?',%’ VTL:]"G U"D"TE{?‘? clar%ir?‘téve \Jat::;nse : Tlﬂg}t;%;:ﬁol' .
h CopperM 318 0 0 0 0 True W0 T New

© Phius 2023



General Distribution

Domestic Hot Water Design

Definitions

DHW  Supportive device | auxiliary energy

General Hotwater piping

Preselection effectiveness
Hot water fixture effectiveness [-]
All pipes are insulated

Count of units or floors

Standard flow
1

PH case setting

Requirements

Pipe material: Update the pipe
material as shown in the floor
plans. The most common

pipe types are Copper L and
PEX-AL-PEX.

Pipe diameter: This should be
verifiable from the floor plans

Trunk
Ne haron porert e, e | e | capey ! e | v S ] and input in WUFI Passive
recirculation materia in tul®| or floors 0z 02]
[ Icopperm 3 | Iu Im b 0 New to match.
_____ 4 Delete

Heat Capacity: This is

Branch: Trunk 1 — o —— — . — S Ca|CU|ated based On the type Of
I Pipe Piping Piping Heat r e Upstream  Branch cumu-  Cumulative .. .. .
Ne Label = —= I == [ | | i || v piping chosen, piping diameter
1 Copper M 318 0 0 0 0 New %
e and piping length.

Volume [oz]: The calculated
T Branch 1 total volume of water stored in
N Foture labl e, camear | e : e | Ve R S e TEge this pipe based on the pipe
; [ I L : ; . e : 13 New material, piping diameter and

4 Delete

© Phius 2023

piping length.



Hot water piping tab - pipe sizes
Documentation alternatives (Piping Diameter)

3 pipe sizes

Pipe
diameters

Length
entries
for WUFI

oL
Twig T

<L
Twig '2
L: 2

Q 1/2n

3:
2r

Branch
L: 10’

3

Q 3/8” \\’\/\
Branch HW

Trunk
g 3/4}}

S
Trunk :
L: 4’

HW
Hh“"‘-.

© Phius 2023

1 or 2 pipe sizes

<L
Twig YT
Q‘j 1/2” \A
Branch HW
@ 1/2” Trunk H [~
Q 3/4»
=L
Twig '2
L: 12’ 3
5
3’ 5
Branch . HW
L: 0’ Trunk T
L: 4



Domestic Hot Water Design Reqguirements
Documentation Alternatives (Piping diameter)

3 pipe sizes

AL —_— —_— — —_— —_—
. Piping Piping Heat Count Cumulative
Nr. Name D.emanld P'pei I diameter length I capacity units Lo volume
recirculation material . [inl ] [BtuF] orfloors [oz] [o2]
1 | Trunk Copper M I3.’4 4 0 n 13.72 0
oL PP - S S
. w
Twig
¢ 3 /8”
Branch: Trunk 1, Trunk — e e mm —
. Piping Piping Heat Upstream Branch cumu- Cumulative
B ranc h H W Nr. Label m::reial I cliafru]:ter Ieljmglm'l c[spe:wcll'__tly Vc['::]m vcilur]ne Iaﬁve[vo]lurne vr.ilur]ne
in tu oz (¥4 oz
@ 1/2” Trunk ~ :
H 1 Branch CopperM N1 o __ 28 16.9 0 16.9 16.9 |
@ 3/4”
Twig: Branch 1. Branch — e e m— m—
Pipe Piping Piping Heat N Upstream Cumulative R
Nr. Fixture label i diameter length capacity volume volume
-
material fin] i _ [BwrF [oz] [oz] [oz] .
.:.'I'.'.. | Twig CopperM B o we? s s D16 212 16.9 19.02 True

© Phius 2023



Domestic Hot Water Design Reqguirements
Documentation Alternatives (Piping diameter)

1 or 2 pipe sizes

{

Twig
¢ 1/2"

Branch

@ 1/2”

Trunk
¢ 3/4"

Twig
L:12’

Branch
L: 0’

Trunk

HW

HW

—_—
. Piping Piping Heat Count Cumulative
Nr. Name D.emanfl P'p? I diameter length capacity units Volume volume
recirculation material . [in] Il [Btu/"F] orfloors [oz] [oz2]
1 Trunk CopperM N 314 12 po4 mn 4116 0
Branch: Trunk 1, Trunk
—_— —_— —_— —_— —_—
Pipe I Piping Piping Heat Vohene Upstream Branch cumu-  Cumulative
Nr. Label i diameter length I capacity volume lative volume volume
matenal fin] [t [Btu/"F] [o2] foz] [oz] foz]
1 Branch CopperM M1z o b 0 0 0 0 |
Twig: Branch 1, Branch
Pipe Piping Piping Heat R Upstream Cumulative Bl
Nr. Fixture label ) diameter length I capacity volume volume
malesial fin] If] [Btu/*F] loz] oz] [o2] met?
1 [ Twig CopperM I1J'2 - _4 o I|.51 6.76 0 6.76 True

© Phius 2023



Domestic Hot Water Design Reqguirements
Documentation Alternatives (Piping Lengths)

Piping I Piping I Heat Count Cumulative Piping Piping I Heat Count Cumulative
diameter length capacity units Volune volume diameter I length capacity units Mo volume
il | m ] BuwA or floors foz] foz] il . W | [BwA or floors foz] [o2]
F34 26 .72 2 2286 2286 |~ L) New 304 U356 §.72 2 2286 2286 |A () New
F3i4 718 145 1 19.17 19.17 % Delete 1304 7.18 145 1 19.17 19.17 % Delete
F3/4 561 1.13 2 14.98 14.98 13/4 561 1.13 2 1498 1498
F3/14 5.61 1.13 14.98 14.98 v 134 561 113 3 14.98 14.98 v
r —_— —_— —_— r | | |
Piping I Heat Volome Upstream Branch cumu-  Cumulative Piping I Heat Vkames Upstream Branch cumu-  Cumulative
I length capacity volume lative volume volume I length capacity volume lative volume volume
| ] | BwA [oz] [oz) [oz] [oz] | [ft] [Btu/*F] [oz] [oz) foz) [oz]
1903 p. 11.29 2286 1129 34.14 | ) New ‘o P 0 2286 0 22386 | ) New
1332 1.38 2286 16.65 3951 & Delete 1332 1.38 16.65 22.86 16.65 3951 & Delete
Piping Heat Volianie Upstream I Cumulative Vistarsenes I Piping Heat Nokanes Upstream I Cumulative I Watersense = 1'me to “hot"
length capacity volume volume length capacity volume volume @1gpm
. B | BuwA foz] bzl g o2l | mer h | ® [Bu/"F] foz] b | a ] mer 5]
7.01 P73 876 3414 24291 jrue 40 i 16.04| 1.66 20.05 22.86 4291 rue 40
Lengths entered on Trunk, Branch & Lengths entered on Trunk & Twig
Twig © Phius 2023



Domestic Hot Water Design Requirements

Definitions

General Distribution
DHW  Supportive device / auxiliary energy

General Hot water piping

Preselection effectiveness Standard flow
Hot water fixture effectiveness [-] 1
All pipes are insulated

Count of units or floors PH case setting

Trunk
un —_— —_— . . —_— —
I Demand Pipe Piping Piping Heat Count Volume I Cumulative I
Nr. Name . i ) diameter length capacity units volume
' recirculation 1 material [in] [ftl [Btu/*F] orfloors [oz] 1 [oz] I
[ 1 CopperM 373 n 0 ) |_‘J New
L | L]
4 Delete
Branch: Trunk 1 — —
: Piping Piping Heat Upstream Branch cumu- I Cumulative
Nr. Label Flpei diameter length capacity Volume volume lative volume volume
material [in] ] [Btul"F] [oz] [oz) [oz] i [oz] |
1 Copper M 318 0 0 0 o[ New
& Delete
Twig: Branch 1
_— | | | _—
: Piping Piping Heat Upstream Cumulative - Time to "hot”™
Nr. Fixture label PID? diameter length capacity Volume volume volume I \Jaters:nse @1gpm I
material fin] If [Biu/°F] foz] [oz] foz} | mef? Is]
i Copper M 318 0 0 0 lT_rue I I_] New

© Phius 2023

Cumulative volume [0z]: This
calculated volume is used to
determine a project’s
compliance with the
Watersense Test.

Watersense Met? & Time to
“hot” @ 1 gpm [s]: Calculates
an estimate of how long it will
take the water to rise 10F in
seconds based on the
cumulative volume of water in
the pipes. 60 seconds
coincides with failing the
Watersense test.




@

Steps for the ‘Hot Water Piping Calculator’

Individual Pipes

© Phius 2023



Hot water piping tab — Step 1

Fill out the upper portion of the Hot water piping tab.

Preselection effectiveness: Determined by the type of hot water fixtures used in the
project. If ‘Low-Flow’ fixtures are used as defined by the EPA WaterSense, choose ‘Low
flow'. This should be verifiable with a fixture schedule.

All pipes insulated: Check this box if all hot water piping will be insulated. This should be
verifiable from a note in the plans.

Count of units or floors:

« PH case setting is the default and can be used for projects with a single unit
configuration for water distribution (ie. single family homes with a single water heater
and multifamily projects with identical dwelling units with individual water heaters).

 For all other cases, this entry should be set to ‘User Defined’ so that the actual quantity
of unique units can be input in Step 3 noted below.

Preselection effectiveness Standard flow Preselection effectiveness Standard flow

Hot water fixture effectiveness [-] 1 Hot water fixture effectiveness [-] 1

All pipes are insulated L < B All pipes are insulated <
Count of units or floors * PH case setting : Count of units or floors 'User defined

© Phius 2023



Paths to follow — Step 2

|dentify the water distribution configuration and follow the Path from the chart below.

Recirculation Type Path
None A
On-Demand B

Continuous or Time-Based C

© Phius 2023



Path A

For DHW distribution systems where no recirculation is
provided

Recirculation Type Path

On-Demand B

Continuous or Time-Based C

© Phius 2023



Path A — Step 3A

For DHW distribution systems where no recirculation is provided

Unit count Single

HWH At unit

. HW
Recirc type None Unit A HEATER oW

' Lo HEATER
HW
D HEATER

. . HW
Unit count Multiple n HEATER

HWH At unit
Recirc type None e

Unit A HEATER

© Phius 2023



Path A — Step 3A

Summarize DHW trunks (create a list of each unique unit types).

A unit type is designated as ‘unique’ if it has a unique DHW layout.

Name: name trunk based on Unit Type (i.e. A, B, C, etc).
« For single unit buildings, only one trunk should be included from the water heater to where the first branch diverges

Length: The trunk always starts at the water heater and should end where the first branch
diverges from it.

« Takeoffs should be provided to verify this input.

Trunk name ‘ Piping Length (ft)

Unit A ‘ 4

HW
Unit A HEATER

7/

/

HW
HEATER

UnitB 3

HW
HEATER

Trunk name Piping Length (ft) o
e Unit A 4 HEATER

Unit B 3

:*"" HW
Unit A HEATER

© Phius 2023




Path A — Step 3A

« Demand recirculation: Leave unchecked if no on-demand recirculation is planned.

 Count of units or floors: Number of times this unique unit occurs. Override this input as

* needed as noted in Step 1.

« Pipe material, diameter, heat capacity, volume [0z] and cumulative volume [0z]: Review
definitions in N-11.2.

n n n n n n n n n n n n n n
Trunk " " " "
- o . Piping Piping Heat o) Count " Cumulative
Nr. Name " D_emlan: . P::e_l diameter length capacity u units . Vl:;lu?}e volume
recirculation materia fin] [#] [Btul"F] or floors 0z [oz]
| | | ] | | |
li unita « O  |copperm |34 4 101 0 432 1372 ]
O L O L
Trunk - -
o . Piping Piping Heat o Count Cumulative
Nr. Name . D‘em?r::l " P::PTI diameter length capacity units B Vclllm;m volume
recirculation = materia [in] I#] [Btu/*F] orfioors | 0z [oz]
|1 UnitA j O CopperM 3/4 4 1.01 .3 91372 1372
2 UnitB = D Lopper M 3/4 3 0.76 LR 4029 10.29
L

© Phius 2023


https://www.phius.org/phius-certification-guidebook

Path A — Step 4A

« Summarize DHW twigs (create a list of hot water fixtures in each unique unit type)
« The twig is the small diameter piping that serves an individual fixture.
« Name: based on DHW tap in the unique units listed above, with a ‘T’ at the front or end.

« Length: A twig only serves one fixture. To determine twig length, work from the fixture back
to a central pipe that serves more than one fixture (branch).

« Enter the entire twig length from the adjoining branch for each fixture no matter how many turns/twists.

UNIT A
Fixture Piping
Label Length (ft)
41
KS-T 14 &
BS-1-T 10
HW
S-1-T 8 HEATER ) HW
UnitB HEATER
BS-2-T 10
HW
Init A HEATER
UNIT A UNIT B B
Fixture Piping Fixture Piping e
Label Length (ft) Label Length (ft) BS-1-T §-1-T BS-2-T HEATER
, 4 2 Unit A
KS-T 14 KS-T 12 , &
BS-1-T 10 BS-1-T 10 , . 2
HW
S-1-T 8 S-1-T 12 HEATER
Unit A
BS-2-T 10 © Phius 2023




Path A — Step 5A

« Summarize DHW branches (create list of branches connecting trunk to twig)
» Each twig will have its own branch, running from the trunk to the twig.

« Name: based on DHW tap in the unique units listed above (same as twig but without T’)

« Length: Total length between twigs and trunks above.
 If a twig connects directly to a trunk, enter a branch with a length of ‘0’ and connect the twig to that branch.

« Sometimes a branch off the trunk may only serve one fixture. In that case, it could all be considered a twig, or
could be splitinto a branch and a twig. If the pipe dimension and material are the same, either method will yield

the same results.

UNIT A
Label Piping
Length (ft)
5 BS1
KS 2 ks 2= — 5 BS-1
/
BS-1 2 Unit A HEATER oW
UnitB HEATER
HW
. HEATER
nit A
UNIT A UNIT B
- o HW
Label Piping Label Piping ) CEATER
Length (ft) Length (ft) Unit A
KS 2 BS-1 2 , BS-1
21
BS-1 2 ks 2=
HEATER
Unit A
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Path A — Step 6A

« Enter information from spreadsheet above into WUFI Passive,
« A segment must be entered first with the trunk, then connecting branch, then connecting twig.
« To‘connect’ a branch to a trunk, you must first click on the trunk, then add that branch.
« To‘connect’ a twig to a branch, you must first click on the branch, then add that twig.
» Be careful to ensure you are always connecting the appropriate segments.

Twig: Branch 1, KS

Piping
Mr. Fixture label length
[l
Branch: Trunk 1 1 KS-T 14
Trunk Fiping BS-1-T 10
Nr. Name length [t
el - T 5 paq 2 Twig: Branch 2, BS-1
Piping
Nr. Fixture label length
[ftl
1 51T a
2 BS2T R —
HW
Unit A HEATER
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@ Path A — Step 6A

Twig: Branch 1, KS

Piping
M. Fixture label length
[l
KS-T 14
Branch: Trunk 1 BES-1-T 10
Fiping
Mr. Label length
[ft)
1 |KS 2 Twig: Branch 2, BS-1
2 Bs1 2 Piping
Nr. Fixture label length
[ft]
i 51T g
Trunk 2 BS2T L —
Piping Count
Nr. Name length units
[t or floors
1 Unit A B 3
2 UnitB 3 1 Twig: Branch 1, K5
Piping
Nr. Fixdure label length
[
Branch: Trunk 2, Unit B KS-T 12
Piping -l
Nr. Label length
L
1 |KS 0 Twig: Branch 2, BS-1
HEATER 2 BS-1 2 Piping
: Mr. Fixture label length
]
1 BSIT 10
2 (81T 12

© Phius 2023



Path A — Step 7A

« Use the ‘Watersense met?' column built into the twig entries to estimate whether all fixtures
will pass the EPA WaterSense Hot Water Delivery requirement.
« Thisis an on-site test that applies to all residential projects with individual water heaters.
« Exception: No requirement for centralized DHW systems in multifamily projects.

« This tool is used to aid in the design of a DHW distribution network that will pass on-site
testing, but it does not guarantee it.
« If a twig is not passing in the model, it is recommended to revise the tap location or circulation strategy for that

tap.

Twig: Branch 1, Kitchen Sink (KS) . .
Pipe Piping Piping Heat Volume Upstream Cumulative = Watersense ™ Time to "hot"
Nr. Fixture label ) diameter length capacity volume volume . @1gpm
material [in] [ft] [Btu/*F] [oz] [o2] [o2) 1 met? [ fs]
1 KS-T Copper M 318 2 0.16 212 4076 4288 u True A0
Unit A HW
HEATER

© Phius 2023



Path A — Step 8A

« Double check entries:
» All trunks must have branch entries
* All branches must have twigs connected (one per each fixture).
« Quantities must appropriately represent the building distribution network.

a HW

Unit A HEATER UnitB HW
- HEATER

HW
HEATER

Unit A

HW
HEATER

Unit A

HW
HEATER

Unit A

© Phius 2023



Path B

For systems employing a demand recirculation strategy that is verifiable from the
plumbing plans and includes a sequence of operations that designates the demand
controls provided

Recirculation Type Path
None A

On-Demand

Continuous or Time-Based C

© Phius 2023



Path B — Step 3B

For systems employing a demand recirculation strategy that is verifiable from the
plumbing plans and includes a sequence of operations that designates the demand

controls provided

" UnitA

Unit count Single
HWH At unit
Recirc type On-Demand
Unit count Multiple
HWH At unit
Recirc type On-Demand

Unit count Multiple
HWH Centralized
Recirc type On-Demand

" UnitA

HW
HEATER

HW
HEATER

Unit A =

HW
HEATER

© Phius 2023

T TUnitA

HEATER

HW

™ Hw

HEATER

Unit B

HW
HEATER

UnitB ¥,




Path B — Step 3B

DHW trunks: designate a trunk or trunks to account for the on-demand recirculation loop.

« Demand Recirculation: Check this box and review Appendix N-11.2 for description.
* On-demand trunk entries in multi-unit buildings are the only type of trunk that does not require a branch to be attached to it.
» For multiple unit buildings, additional trunks that are not part of the on-demand recirculation loop need to be included

Name: Varies by trunk type.

e On-Demand Trunks
« Name '‘On-Demand’

« Trunks to individual units off of circulation loop
 Name based on unit number (i.e. 401, 402, 403).

Length: Varies by trunk type.

« On-Demand Trunks

» Enter the total length of the Supply side of the loop, omit Return portion (downstream of last fixture and recirc pump
temperature sensor.)

Count of units or floors: Number of times this unique trunk condition occurs. Override this input as
needed as noted in Step 1.

* On-Demand Trunks
» Multiple demand recirculation trunks are only required if the pipe diameter varies along the on-demand loop.

» Trunks to individual units off of circulation loop
» Should match the quantity of each unique unit configuration.

© Phius 2023
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@ Path B — Step 3B

Trunk name Piping ;
, LW
Length (ft) ., "_‘4,..;;M
HW LR HEI-IAVTVER
, ‘ HEATER v Unit 8
On-demand 23’ I unita /
e T
HEATER
Trunk name Piping Count of units
Length or floors
) HW
(ft) HEATER
“o-UnitA
On-Demand 23’ 3
Unit A T Unit By
On-Demand 15’ 1 SV Uit el 12—
Unit B
Trunk name Piping Count of units or
Length floors
(ft)
On-Demand 40’ 1
Unit A 4 3 AW
HEATER
Unit B 3 1

On-Demand Trunks
Enter the total length of the Supply side of the loop, omit Return portion

wnstream of | fixture and recirc pump temperature sensor.
©Phiu5202(§jo stream of last fixture and recirc pump temperature sensor.)



Path B — Steps 4B, 5B, and 6B

- Refer to step Path A configuration that best aligns with the planned layout.

© Phius 2023



Path B — Step 6B

Demand
recirculation
v
Twig: Branch 1, Generic Branch
Fiping
S Branch: Trunk 1 Mr. Fixture label length
o o Piping [ft
iping Nr. Label |Bnglh
Nr. N |,n[ﬂ?ﬁ, r If 1 KS-T 14
) 2 BS1-T 10
1 UnitA 23 1 Generic Branch 0 e ]
4 BS2T 10

%
HEATER

Unit A

© Phius 2023



@ Path B — Step 6B

Demand
recirculation

Branch: Trunk 1

Nr. Label

Twig: Branch 1, Generic Branch

1 GenencBranch

Trunk
Piping Count
Nr. Name length units
[ft] or floors
1 On-Demand UnitA 23 3
2  On-Demand Unit B 15 1
Branch: Trunk 1
/
/“- HW
UnitB Nr. Label
1 Generic Branch

g HEATER
Unit A

HW
HEATER

UnitA

© Phius 2023

Fiping
Mr. Ficure label lenagth
Piping [ft]
lenmgﬁ 1 KST 14
2 BS1-T 10
3 51T ]
4 BS2T 10
Twig: Branch 2, Generic Branch
Piping
Piping Mr. Fixture label |e[i|:f];|ﬂ'1
length
[ft) 1 KST 12
2 |BS-1-T 10
3 (51T 12




@ Path B — Step 6B

Twig: Branch 1, Generic Branch

Fiping
Branch: Trunk 1 Mr. Fixture label length
Demand Demand Piping [f]
i i . : Nr. Label length 1 KST 14
recirculation recirculation ’ : i
2 BS1-T 10
] | 1 Generic Branch 0
3 51T 2
Trunk 4 BS-2-T 10
Piping Count
Nr. Name length units
i) orfioors
I1 On-Demand \\ 40 1 '
2 UnitA Y 4 3 /.
3 |UnitB 3 1 ]
Twig: Branch 2, Generic Branch
Branch: Trunk 1 _ Piping
Pipin Mr. Fidure label length
UnitB I p g [ﬁ']
Nr. Label ength
[ft] 1 KS-T 12
1 Generic Branch 0 2 |BS1-T 10

3 5T 12

HW
HEATER

© Phius 2023



Path B — Step 7B

e Refer to the step 7A configuration that best aligns with the planned layout

© Phius 2023

Twig: Branch 1, Kitchen Sink (KS) . .
: Piping Piping Heat Upstream Cumulative = = Time to "hot"
Nr. Fixture label Pu:n? diameter length capacity R volume volume R . @lgpm
materia! in] ] [Brur"F] foz] fo2] ozl T me T
;l KS-T Copper M 38 2 0.16 212 40.76 4288 u True A0
KS-T l\'\/\ HW
Unit A | eater



Path B — Step 8B

Double check entries:

* All trunks must have branch entries
« Exception: On-Demand trunks in multiple units buildings should not have a branch and twig.

* All branches must have twigs connected.

* Quantities must appropriately represent the building distribution network.

¢=¢s;¢¢5=:””” =<
HW ) HEATER
HEATER UnitB

Unit A _—
HW
HEATER
Unit A
%
HEATER
Unit A
% Unit8
HEATER
Unit A
nit A
o
Unit A

HW

HEATER © Phius 2023




Path C

For systems employing a continuous or time-based recirculation strategy that is
verifiable from the plumbing plans and includes a sequence of operations that designates
the controls provided.

Recirculation Type Path
None A
On-Demand B

Continuous or Time-Based

© Phius 2023



Path C

For systems employing a continuous or time-based recirculation strategy that is
verifiable from the plumbing plans and includes a sequence of operations that designates
the controls provided.

Unit B

Unit count Multiple
HWH Centralized
Recirc type | Continous or Unit A
time-based

HW
HEATER

© Phius 2023



Path C — Step 3C

Distribution / DHW / General ; Follow the instructions from Section 6.10.1.1

 This type of recirculation system is only allowed in multifamily buildings of 6 stories or
more with centralized DHW systems and non-residential projects.

© Phius 2023
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Path C — Step 4C

« Follow the same steps as Path A.

© Phius 2023



Red-flag - Piping Diameter

Same piping diameter across trunk-branch-twig circuit

: Piping Piping Heat Count Cumulative
Mr. Name D_emanl‘d P'p? diameter I length capacity units R volume
recirculation material I [in] [#] [Btu/*F] or floors [oz] [oz]
1 |Studio-ST1 CF‘VC-’CTS-SDIESM IE.EG 1.72 2 22.86 0
I |
Branch: Trunk 1, Studio - ST1
. I Piping Piping Heat Upstream Branch cumu-  Cumulative
Nr. Label P'p? diameter length capacity Voka volume lative volume volume
material 1 [in] It [Btu/"F] [oz] [oz] foz] foz]
1 Kitchen Sink CPVC-CTS-SDI|3I4 ]9.03 1.82 2411 0 24.11 24.11
I |
Twig: Branch 1, Kitchen Sink
: Piping Piping Heat Upstream Cumulative Time to "hot”
Nr. Fixture label Plp? diameter length capacity R volume volume et @1gpm
material } fn] | [Btu/"F] foz] [oz] [o2] . [s]
1 Kitchen Sink - Twig CPVC-CTS-SDFI3I4 J7.01 141 18.72 24.11 4283 True 40
e e =l

© Phius 2023



Red-flag - Piping Material

Same piping material across trunk-branch-twig circuit

F—ﬂ

: Piping Piping Heat Count Cumulative
Mr. Name D_emanl‘d P'p? diameter length capacity units R volume
recirculation material [in] [#] [Btu/*F] or floors [oz] [oz]
1 |Studio-ST1 |CF'VC-’CT5-SDF|3I4 8.56 1.72 2 22.86 0
|
Branch: Trunk 1, Studio - ST1 I I
. Piping Piping Heat Upstream Branch cumu-  Cumulative
Nr. Label Fos diameter length capacity Voke volume lative volume volume
I material | fin] ] [Btu/°F] [oz] [oz] [oz] [oz]
1 Kitchen Sink jCPVC-CTS-SDF g4 9.03 1.82 2411 0 24.11 24.11
Twig: Branch 1, Kitchen Sink I I
Piping Piping Heat Upstream Cumulative Time to "hot”
Nr. Fixture label diameter length capacity Volume volume volume VWatersense @1gpm
maw"a' | fin]) ] [Btu/*F] [oz] [oz] [oz] met? =]
1 Kitchen Sink - Twig ICP\.’C-@TS—SD /4 7.01 141 18.72 2411 4283 True 40

© Phius 2023



Red-flag — Material Alternatives

Data for material selection

Piping Materials

Commonly used

Copper K

Copper L
Copper M

CPVC-CTS-SDR

CPVS-SCH-40

PE-AL-PE

| PEX-CTS-SDR-9 | |

See Appendix:

N-1 DHW Distribution Pipe Materials and Sizes
Cert Guidebook (Version 3.1 | July 2022)

Available comparative data on:

* Ounces of water per foot of hot water tubing [oz/ft]
* Qutside diameter [in]

* Inside diameter [in]

* Weight empty [Ib/ft]

* Empty pipe heat capacity [Btu/ft.F]

* Pipe + water heat capacity [Btu/ft.F]

© Phius 2023



Trunk

Red-flag — Piping Length

HW tank from the fixture more than 40’

r I q
Demand Pipe Piping Piping Heat Count Volume Cumulative
Nr. Name . . ) diameter length I capacity units volume
recirculation material [in] ) [Btu/*F) or floors [o2] [oz]
1 | Studio-ST1 CPVC-CTS-SDF34 ] 40.56 I 8.16 2 1083 0
| |
Branch: Trunk 1, Studio - ST1 I I
. Piping Piping Heat Upstream Branch cumu-  Cumulative
Nr. Label Pupq? diameter length capacity Voka volume lative volume volume
material inl | I I [Btu°F] [oz] foz] foz] [o2)
1 Kitchen Sink CPVC-CTS-SDF34 : 9.03 g 182 2411 0 2411 2411
Twig: Branch 1, Kitchen Sink I I
: Piping Piping Heat Upstream Cumulative Time to "hot”
Nr. Fixture label P'p? diameter length capacity R volume volume R
material i | M [Btu/*F] foz] [oz] foz] met?
i |
1 |Kitchen Sink - Twig CPVC-CTS-SDF3/4 ,7.01 41 18.72 24.11 4283 True 40
e e -l

© Phius 2023




WUFI Assignment (PH verification)

Total heat losses of the DHW system

DHW AND DISTRIBUTION

DHW consumption per person per day: 6.6 gal/Person/day

Average cold water temperature supply: 413 °F

Useful heat DHW: 49,565 KkBtu/yr

Specific useful heat DHW: 7,005.7 Btu/ft2yr
———————————————————————1
| Total heat losses of the DHW system: 6,302.4 KkBtu/yr I
|Specticlossesorthe DHwsysten: _ _ _ _ _ _ _ _ 8908 Bufeyr

Performance ratio DHW distribution system and storage: 1.1

Utilization ratio DHW distribution system and storage: 0.9

Total heat demand of DHW system: 55,867.4 KkBtu/yr

Total specific heat demand of DHW system: 7,896.5 DBtu/ft?yr

Total heat losses of the hydronic heating distribution: 0 kBtu/yr

Specific losses of the hydronic heating distribution: 0 Btu/ft?yr

Performance ratio of heat distribution: 100 %

© Phius 2023



WUFI Assignment (PH verification)

Internal Heat Gains Summer
INTERNAL HEAT GAINS

Heating season

Electricity total: 7,530.1 Btu/hr
Auxiliary electricity: 3,057 Btu/hr
People: 3,303 Btu/hr
Cold water: -538.5 Btu/hr
Evaporation: -1,876.7 Btu/hr
A -2000 0 2000 4000 6000 8000
) e 11,467.9 Btu/hr Biuhn
Specific internal heat gains: 1.6 Btu/hr ft?
Cooling season
Electricity total: 7,5630.1 Btu/hr
Auxiliary electricity: 688.4 Btu/hr
| Cold and hot water: 1,231.4 Btu/hr |
Evaporation: -1,876.7 Btu/hr
} -2000 0 2000 4000 6000 8000
T 11,467.9 Btu/hr Btu/hr]
Specific internal heat gains: 1.6 Btu/hr ft?

© Phius 2023






Single Family - Example
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@ Single Family - Example

General Hot water piping MAIN FLOOR & SECOND FLOOR
DHW distribution HOT WATER RECIRCULATION LOOP SYSTEM
Outsid Outsid
. - Simrmss Sy THE HOT WATER RECIRC LOOF 1S ACTIVATED BY BUTTONS THAT CAN BE
Semng conditioned space space = — === ]
space 2 PUSHED NEAR PLUMBING FIXTURES. ALL FPLUMBING LINES FEATURE
B o Beaiaa 5 S50 R-2.3 ARMAFLEX PLUMBING INSULATION.
NS P TRUNK "" RECIRC LOOF 15 47' LONG. THIS TRUNK, SERVING THE LOWER
Length of circulation pipes [fi] LEVEL, LOCATED IN DROFFED SOFFIT CLG IN THE LOWER LEVEL.
Heat loss coefficient per ft pipe [Btu/hr ft °F)
onparsirs e o 1 oot s B TRUNK ™" - TRUNK "" LENGTH:  TRUNK "1" TRUNK "1"
Daily running hours of the circulation [hr] BASEMENT RECIRC 438 VERTICAL VERTICAL
Individual pipes LOOF, TOTAL (PORTION BELOW  PORTIONS: 2°  PORTIONS: 2!
e » . LENGTH: 15T FLOOR)
alculation method Hot water piping calculator (unit method) 47
Trunk
. - Comand | Ppe | PEng | Peng | Heat | Cowt | youme | Cumieive
recirculation material fin] [f] [Btu/*F] or floors [oz] [oz]
1 |MAIN TRUNK "A" Demand-recirculal PEX-AL-PEX (34 1014 30.76 13 34375 0
2 Lower Level Trunk "1" Demand ReciE }EX-AL-PEX 3/4 |47 -'I4.26 3 159.33 0
_— e e e el
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@ Single Family - Example

General Hot water piping

DHW distribution
In Outside Outside

Sefting condioned | Oanored | condiboned
space 1 2

Design flow temperature [*F] 120

Circulation pipes

Length of circulation pipes [ft]

Heat loss coefficient per ft pipe [Btu/hr ft °F]

Temperature of the room the pipes pass through [°F]

Daily running hours of the circulation [hr]

Individual pipes

Calculation method Hot water piping calculator (unit method)

Trunk

Nr. Name Diemam.j Pip‘? dr:ﬁ"iggf EE;E" GBHDZ?RY ?-'?"l:"':t Volume Clmt':}i‘-'e

. recirculaon  material fin] M [BwF or floors [o2] [oz]

I[i  'maIN TRUNK A" Demand-recircula PEX-AL-PEX |34 1014 *30.76 13 343.75
_2 Ew:Lev; Tru-nk 'FDe:an{Fieci- _- PEX-AL-PEX (344 . 4'} S 11426 3 159.33

© Phius 2023

TRUNK "A" -
MAIN
RECIRC
LOOF, TOTAL
LENGTH:
101.4

TRUNK "A"
LENGTH: 19.1'
(PORTION BELOW
15T FLOOR)

TRUNK "A"
LENGTH:
62.3'
(PORTION
ABOVE 15T
FLOOR)

TRUNK "A"
VERTICAL
PORTIONS: 2!

TRUNK "A"
VERTICAL
PORTIONS: 2'

TRUNK "A"
VERTICAL
PORTIONS: &'

TRUNK "A"
VERTICAL
PORTIONS: &'



@ Single Family - Exam
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@ Single Family - Example

Branch: Trunk 1, MAIN TRUNK "A" Demand-recirculation loop

Pipe Piping T lJpstream Branch cumu- Cumulative
Nr. ] length capacity volume lative volume volume
material [ft] [Btu/"F] [oz] [o2] [oz] [oz)
1 Misc PEX-AL-PEX 12 0 0 0 0 0 0
2 BranchA PEX-AL-PEX 12 203 25 26.59 0 26.59 26.59
3 BranchC PEX-AL-PEX 12 2.7 0.33 354 0 354 354
4 BranchB PEX-AL-PEX 12 8 0.99 1048 0 1048 1048
5 BranchD PEX-AL-PEX 12 7.6 0.94 996 0 996 9.96
6 BranchE PEX-AL-PEX 12 33 041 432 0 432 432
Branch: Trunk 2, Lower Level Trunk "1* Demand Recirculation Loop
Pipe Piping Volume Upstream Branch cumu-  Cumulative
Nr. ) length capacity volume lative volume volume
material ] [Btu/"F] foz] foz] foz] foz]
1 |Branch1 PEX-AL-PEX 3/8 12 0.91 7.56 7.56 7.56
2 Branch2 PEX-AL-PEX 3/8 0.1 0.01 0.06 0.06 0.06
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@ Single Family - Example

Branch: Trunk 1, MAIN TRUNK "A" Demand-recirculation loop

Pipe Fiping Piping Heat_ Vokeme Upstream qunch cumu- Cumulative
Nr. Label ) diameter length capacity volume lative volume volume
material [in] [ [Btu/"F] [oz] [oz] [oz] [oz]
(M s PEX-AL-PEX 112 0 0 0 0 0 0 A L] New
2 Branch A PEX-AL-PEX 172 2 25 26.59 26.59 26 # Delete
Branc} PEX-AL-PE 2 27 3 354 354 54
4 | Branch E FPEX-AL-PE 2 8 99 0.48 0.48 )4
5 BranchD PEX-AL-PE 2 7 94 9.96 9.96 96
Twig: Branch 1, Misc.
_ Pipe Piping Piping Heat s Upstream Cumulative Watersense  1ime to "hot”
Nr. Fixture label ) diameter length capacity volume volume @1gpm
e fin] If [Btu/"F] [oz] [oz] [oz] = ls]
1 Twig A: Bath 2 sink PEX-AL-PEX (172 8 0.99 1048 0 10.48 True 10
2 Twig E: Bath 2 sink PEX-AL-PEX 172 2 025 262 0 262 True 2
3 Twig D: Craft WIC /Laundry Washer PEX-AL-PEX 3/8 3 023 1.89 0 1.89 True 2
4 | Twig C: Kitchen sink PEX-AL-PEX 3/8 10 0.76 63 0 63 True 6
5 TwigJ: M Bath sink PEX-AL-PEX 38 6.5 049 41 0 41 True B
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@ Single Family - Example

Branch: Trunk 1, MAIN TRUNK "A" Demand-recirculation loop

i Pipe Piping Piping Heat Volume Upstream Branch cumu- Cumulative
:Nr. Label ] diameter length capacity volume lative volume volume
: material fin] [ft] [Btu/*F] [oZ] [oz] [oz] [oz]
Mis PEX-Al -PEX 1/ 0 ¥ 0 i 0 ] _) New
P PEX-AL-PEX 172 203 25 26.59 0 26,59 26.59 4 Delete
3 BranchC PEX-AL-PEX 172 2.7 .33 3.54 0 3.54 3.54
4 BranchE PEX-AL-PEX 172 .9¢ 10.48 ] 10.48 10.48
5 Branch D PEX-AL-PE 2 7 a4 9 96 0 0f g
Twig: Branch 2. Branch A
Pipe Piping Piping Heat Volume Upstream Cumulative Watersense = 1ime to "hot”
Nr. Fixture label ) diameter length capacity volume volume @1gpm
material fin] Ift [Btu/F] [oz] oz] [oz] met? [s]
1 Twig B: Pwdr sinkiwasher PEX-AL-PEX |3/8 6.5 049 41 26.59 3069 True 29

——————
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@ Single Family - Example

Branch: Trunk 1, MAIN TRUNK "A" Demand-recirculation loop

= Pipe Piping Piping Heat Volume Upstream Branch cumu- Cumulative
Nr. Label ] diameter length capacity volume lative volume volume
: material fin] [f] [Btu/*F] [oz] [oz] [oz] [oz]
2 |Branch A PEX-AL-PEX 12 20.3 2.9 26.59 [ 26.59 26.59 IJ New
E PEX-AL-PEX 172 27 0.33 354 0 3.54 354 4 Delete
4 Branch B PEX-AL-PEX 172 g 0.99 1048 [ 48 0.48
- Branch D FEX-AL-FPE 2 7 g4 0.96 0 0F g
Branch E PEX-AL-PEX 2 3 4 432 4.32 4.32
Twig: Branch 3, Branch C
Pipe Piping Piping Heat Volume Upstream Cumulative Watersense = 1ime to "hot”
Nr. Fixture label ) diameter length capacity volume volume @1gpm
material fin] Ifd [Btu/F] [oz] oz] [oz] met? [s]
1 Twigl: M Bath sink PEX-AL-PEX |3/8 6.5 0.49 41 354 763 True 7
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@ Single Family - Example

Branch: Trunk 1, MAIN TRUNK "A" Demand-recirculation loop

Pipe Piping Piping Heat Volume Upstream Branch cumu- Cumulative
Nr. Label ) diameter length capacity volume lative volume volume
material [in] [ft] [Btu/"F] [oz] [oz] [oz] [oz]
2 |Branch A PEX-AL-PEX 112 20.3 25 26.59 | 26.59 26.59 _] New
Branch C PEX-AL-PEX 172 2.7 0.33 354 0 3.54 3.54 & Delete
id Branch B PEX-AL-PEX 172 8 099 1048 0 1048 1048
5 BranchD PEX-AL-PEX 1/2 7.6 0.94 9.96 | 9.96 0 .96
Branch E PEX-AL-PEX 2 3 4 4.32 432 432
Twig: Branch 4, Branch B
Pipe Piping Piping Heat Volume Upstream Cumulative Watersense = 1'me to "hot”
Nr. Fixture label ) diameter length capacity volume volume @1gpm
material fin] i [Btu/*F] [oz] [oz] [oz] met? [s]
1 Twig F: Bath 2 shower PEX-AL-PEX 3/8 55 042 347 1048 13.95 True 13
LINE WHIcH 15 |
BELOW 1st FLOOR ||

in soffits

BRANCH
"B" 8.0

|

| TWIG
I o L
! 55
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@ Single Family - Example

Branch: Trunk 1, MAIN TRUNK “A" Demand-recirculation loop

Pipe Piping Piping Heat Volume Upstream Branch cumu- Cumulative
Nr. Label ) diameter length capacity volume lative volume volume
material [in] [ft] [Btu/"F] [oz] [oz] [oz] [oz]
£ |Branch A PEX-AL-PEX 112 20. 25 26.59 : 26.59 26,59 J New
Branch C PEX-AL-PEX 112 2.7 0.33 354 0 354 3.54 & Delete
4 BranchE PEX-AL-PEX 172 : 9 48 46 ).4
iE Branch D PEX-AL-PEX 172 76 0.94 996 0 996 996
Branch E PEx-AL-PEX 12 3 4 4 32 432 432
Twig: Branch 5, Branch D
Pipe Piping Piping Heat Volume Upstream Cumulative Watersense = 1'me to "hot”
Nr. Fixture label ) diameter length capacity volume volume @1gpm
material fin] ifd (Btu/*F] [oz] [oz] foz] met? ls]
1 Twig K: M Bath shower PEX-AL-PEX 3/8 356 026 221 996 12.16 True 11
2 | Twig H: M Bath tub PEX-AL-PEX |3/8 11 023 693 996 16.89 True 16

6.5'DN +4.5;
HORIZ=11'




@ Single Family - Example

Branch: Trunk 1, MAIN TRUNK "A" Demand-recirculation loop

: Pipe Piping Piping Heat e Upstream Branch cumu- Cumulative
Nr. Label ] diameter length capacity volume lative volume volume
material [in] [ [Btu/"F] [oZ] [oz] [oz] [oz]
2 BranchA PEX-AL-PEX 2 . 2.9 26.59 26.59 26.59 l_] New
Branch C PEX-AL-PE> 2 2.7 3 3.54 3.54 3.54 & Delete
4 BranchE PEX-AL-PE> 2 : g 0.48 0.48 0.4
5 BranchD PEX-AL-PEX 112 7 94 9.96 9.96 96
iﬁ Branch E PEX-AL-PEX (172 3.3 041 4.32 0 4.32 432 v
Twig: Branch 6, Branch E
Pipe Piping Piping Heat o Upstream Cumulative Watersense = 1ime to “hot”
Nr. Fixture label ) diameter length capacity volume volume @1gpm
material fin] If [Btu/"F] [oz] [oz] [oz] met? [s]
1 Twig L: Bath 1 sink PEX-AL-PEX (3/8 7 053 441 432 873 True 8
2 |Twig M: Bath 1 tub PEX-AL-PEX (3/8 85 064 536 432 968 True g9
e  \
" HORIZ.=8. & X
3 RAd o
, Ji
A HORIZ.=7
// . //HO
----_\-\--- // /-‘-\—- e

N -‘-\ -----
" BRANCH |-
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Round of Review

DHW

£
a
o
g
=
]
T

Helphul Webinar

Here: E3Tg
TRUNKS e 9/20/2022 - Date 9/20/2022 Date: 9/20/2022
N — PHFIhIi_lI:,SE commenté — CPHC . . F'HFI'Ii_llJSE comments . CPHC . . piDEPHIUS c:urr.lments CPHC
# Name Flacire? biaterial Diiamneter Pipe Length Court Fesponze a Fipe hdaterial Diammeter Pipe Length | Responze ame Fipe katerial Diarrster Fipe Length [Watersense | Response
Ok, walues
O, walues below per
_ E”lte”ad “887_Lahor
VA Ok, values |25 o BT Uit &1 Twig 1 Ok, PE%-2L- | o a_OHw
entered Ok . take-off 1 12 ' TRLUE
L entries . entered [Tub) FE= supporting
below per bl - Unit 81 Branch 1 | Ok, PEX-4L- belowr [green calos
. Ok, Ok, PEX- v |take-off (Blue| SRR PEF [Eiath] PEX Bl dirmensions
1 Umit A1 Trunk Ok, ¥4 . . 124
unchecked |AL-PEX dimensions " for
ikt 1383
for trunks) a0 branches]
2 Uit &1 Twig 1 " " ME "
0 4.25 [Sink] )
3| Lkt 4140 918
Unit A1Branch 2 . " it &1 Twig 1 " " "
[Kitcher] ¥ 0 | (Kitcher] 137
1 [LIF:‘L.;-'«E Twig 1 " N 75 N
. Unit A2 Branch : :
2| Urit &2 Trunk 35 4 " 0 Unit A2 Twig 2 " " "
n run [placeholder) 2 [Eiath sink)] 783
Uit &2 Twig 4 " " "
3 [Si.nk] | 19,75
1 Llr'_ut A3 Twigl 975
. Uit A3 Branch [Sink)
3 Unit A3 Trunk " " " 29.78 4 " = 1] 2Lt A3 Twig 2 " " 7.7h "
[Placeholder) : -
2 it A3 Twig 3 N " 121 "
[Si_nk] _ )
1 [USTIr: :]«4 Twig1 " " 15 "
4| Uni N N N Urit 44 Branch N N - - H n "
it &4 Trunk 225 4 1] 2| Unit &4 Twig 2 12
[Placeholder) - -
3 it &4 Twig 3 N N 5 "
[Si.nk] :
e ] 1 [LISr?::Sﬁ Twig 1 " " 37 58 "
& | Limit 45 Trumk " " " 23 4 " rane " " 0 Urit 25 Twig 3 | ; ;
[Placeholder) 3 (Sirk] E.7H
4 [ L n n 145 n
Uit B1 Twig 1 " " "
Uit A5 Branch sing °
B [Unit B1 Trunk a2 4 n ranc 0 5 Urit BT Twig 1 " " c .
[Placeholder) : -
4 it B1Twig 1 " " g "
[Sink) i
Ok, B64.5'
per
Fecirculation loop " " 1887 _Labdor
v [supply side only] Dk, checked a_DHW L
supporting
cales'

© Phius 2023




1
Trunk |
. Piping iping Heat Count
Nr. Name Qeman_d P'pe, diametere;ength capacity units Nokine
recirculation material [in] ] [Btu/"F] or floors [oz] ONE
[t unitA1 Trunk O PEX-AL-PEX 34 10 303 40 339 o BEDROOM
: O -AL-PEX | 3/4 10.62 : 118
Branch: Trunk 1, Unit A1 Trunk T = il L
Pipe Piping Piping Heat Vokime Upstream  Branch cumu- +3' Unit A1 , i |
Nr. Label ; diameter length capacity volume lative volume U B BE 1 +3 Y - - r
material i) il BurFl foz oz foz Up w 2o 3 | |Up =g | . .
[t unitA1 Branch 1 (Bath) PEX-AL-PEX  3/4 425 129 1441 339 1441 — 12" HW Tn = < |t
2 UnitAl Branch 2 (Kitchen) PEX-AL-PEX 12 0 0 0 339 0 ™
Y _
172 ki
P-3 ~— —
1/2"a CW ! 1
Twig: Branch 1, Unit A1 Branch 1 (Bath) Unllt A1 Bra @hk:‘ C
Pipe Piping Piping Heat Vokine Upstream Cumulative 2/ |Tw|g 1 G
Nr. Fixture label : diameter length capacity volume volume -
material fin] [Btu/*F] [oz] [oz] [oz) 1 -
1  UnitAl Twig 1 (Tub) PEX-AL-PEX 12 1383 y 18.12 4831 66.42 |
2 UnitA1 Twig 1 (Sink) PEX-AL-PEX 12 146 19.13 4831 6743 1/2%s CW
3 UnitA1TWD PEX-AL-PEX 12 9.1875 113 elZ,N 48.31 60.34 )
Unit A1
BR 1/
TW 1 L

Up

PLUMBING ENLARGED F’LA - DOMESTIC - UNIT At
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@ Key Takeaways

All demand recirculation should be input as a trunk

Clear takeoffs help Phius help you

One twig per fixture

Continuous or time based recirculation on the General tab
Unit method (Strongly recommended)
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@ Questions?

Andres Pinzon, Al Mitchell
Phius Staff

www.phius.org

(@ phius

A zero-carbon future starts right here with
our locally tailored, globally applitable
passive building standards.

@ phius allicnce

SCAN ME
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