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Learning Objectives

Learn about the industry
problems that inspired the
formation of Demain.

X X
00O

Learn the history of how
Demain has evolved from
a branded collaboration to
an operating entity.

Learn about the challenges
the consortium has had to
overcome.

Discover new insights that
will help you implement
your own industrialized
construction workflows.
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Outside the Industry vs Inside the Industry

e How do you copy an address on your
phone from one app to another?

e Would you send a car down a
manufacturing assembly line twice?
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o Unlearning by doing
Indu Stry Productivi ty United States, gross value-added*

Per hour worked, 1947=100

1,600
® Most industries have seen significant

growth in productivity Agriculture
L : 1,200
e Productivity in construction has actually
decreased over time Manufacturing

Wholesale and retail j

800

Overall 400

Construction
—

0

1947 60 70 80 90 2000 10

Source: McKinsey Global Institute *At constant prices
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The Costs of Communication

. A
.
.
- .
2 .
E .
1) .
Y
.
.
||||||||||||||||||||||||||||||| -
= LY
S [\
tm LY
0o LY
w o LY
Aa
c .
k) .
= .
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ -
)
_ )
= [}
©
...m ) )
c 1
- .
.

1)

||||||||||||||||||||||||||||||||| .
)
Y

@ )

] '

o .

S

= 1Y

)

)
||||||||||||||||||||||||||||||||||| = -
mr ’
58 .
m o ]
n.m ]
5 :
a© s
|||||||||||||||||||||||||||||||||||| .

. 1
g = ]
<= ]
E I .
5 E .
T =
] .

w [

)
||||||||||||||||||||||||||||||||||||| -

Q - |
. =5z
@ Mr..m ]
] w @
c < € ]
=) s S8 1
c e'Cw
w n S5 !
Mhdl-
- = L]
|||||||||||||||||||||||||||| o5 5-----=
..mw..l
t mmo ]
% o8 1
- .m..hlo 1
= [=2 = R 1
S £
o ]
< ]
1

1

]
] ]
)

c ]
3 1
o [

N
e =

4 AUTODESK UNIVERSITY



The Opportunity for Data
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The Opportunity for Data
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The Opportunity for Data

A Owner Architect Asset Owner

Management

Engineer Bidding & ' Design Build Install
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How Do Contractors View Design Professionals?

Necessary evil

Arrogant/Disconnected

Incomplete drawing packages

Uncoordinated deliverables

Poor communication
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How Do Trade Firms View Each Other?

Conflicting priorities

Competing for time and space

Require constant coordination

Incomplete modeling

Poor communication
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IN

= DESIGN = MANUFACTURING = INSTALLATION

REXNMOORE — CONSTRUCTION
gt;'[;ﬂoﬁ:ﬂion ﬁ; INNOVATIONS

==KLH tweet 1 tarot

ENGINEERS <
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Demain Timeline

Sept 2021:
Decision to establish
Spring 2019: Demain as an
June 2018: Begin Solar Oct 2019: independently
First meeting Collaboration First collocated employee operating entity
o
Fall 2018: March 2019: February 2020: Spring 2022:
First project between Summit in Denver Launched share-cloud Demain Launches

Demain members infrastructure
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Shared Cloud Infrastructure

& e S=KLH
DEMAIN
REXNMOORE } rot

mechanlcal
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Manufactured Project Delivery
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Data-Driven Manufacturing

e Opportunities
o String wire harnesses
o Feeder harnesses
o Combiner box assemblies

o Loose material kitting

* Benefits
o Factory inspection/testing
o Just-in-time shipping
o Predictable cost

o Consistent quality

[\
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Feeder Kits
~1,800 Feeders

Combiner Box
~1,800 Boxes

& i
String Wire
~200,000 individual wires
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Data-Driven Manufacturing

e Typical BOM

O

O

O

Fuses ~40,000

ZipRingTM ~800,000

Zip Ties ~150,000

Wire Management Hangers ~750,000
Ground Jumper Wires ~10,000
Splitters ~25,000

Over 200,000 individual wires!
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Data-Driven Manufacturing

Design Criteria Based on
Manufacturing Standards

Row/module settings
String wiring design
Hardware requirements
Preliminary design Detailed design
provided in translated into Revit
AutoCAD (2D) (3D)
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Data-Driven Manufacturing

[ —
V[ —

Design Validation and Development through the Revit APl can analyze the
Optimization model providing full bills of material, aiding the
manufacturing process
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Setting the Stage

Job Name: Date: 212022 Revision®: 1 Awthor: Patrick F [KLH)

® Pre-project Collaboration 3 e —

Operating
Pressure

Operating
Temperature

Insulation
Type

Size | Pipe Fittings Flanges | Yalres | Joints

Tpec -
o] sohes Application
FSS Tweat or

232115 Heating Hot 'water 0-100psig  §0-140degF | #2"-142"  Typel Copper Capper NlA Ball Vi Frase | Tiburloss it

o Align on pipe/duct application
schedule :

ASI5 Sweat ar

L | eane Heating Hot 'water 0-100psig  &0-140degF a TypeL Copper Capper NlA Ball Vinga Frase | Tiberaless a
) . o gn  ASSBERWSIRL 3 STDWLD Welded or ) "
P 232115 Heating Hot 'wat 0-100psig  §0-140degF | 24/2"-6 Fiberglzz 2
O Clear defl n |t|0n On . ’ o - N o e - - — -
. ) o ) v ige | AEIBERWSRL  CSSTDWLD Butterflyw! | Welded or ] . "
, 232115 Heating Hot 'water 0-100psig  §0-140degF | F-12 " oh 40 2254 or WIC 1504 G Oparator Graored Fiberglzz 2

° M ate rl al S , Valves , h an g ers , an d | nsu | atl on 252115 Heating Hot ‘Water 0-100psig  80-140degF | 14" andup ":fds?vf_g;“; fv?llf isaggxlfg 1504t G?::‘S:l’:a‘:‘; \'g?:fe:’ Fiberglass an

r N P ASI5 Sweat ar "
. . . . T 25 211s Chilled ater 0-100psig | 64.4-80degF  W2"-2"  TypelCopper  Gopper Tty Bl ; Styrafoam T
20 Wiega Press
+ Dictate the fabrication part availability T
. 232113 Chilled Water 0-100psig 644 -30degF 202" - 4 sch 400 A2EA ar YIC 1504 Butterfly Grooved Fiberglazs 2
] e i . AS3BERW SRL C3 STD WLD iber gluss "
- 232113 Chilled Water 0-100psig 64.4-30degF L3 wch 400 A2EA ar YIC 1504 Butterfly welded Fiberglazs &
] " A . #5536 ERW 3L S STDWLD Butterfly w! — .
| maw Chilled Water 0-100psig | 64.4-50degF & andup e s i 150 oo Dperror | Welded Fiberglass F
L| RS Chilled Water 0-100psig  40-60degF  WE2"-2"  Typel Copper Copper T Eall 3\5,'::;“;’“:3' Styrafoam "
. . , : gy g ASIBERW IAL I STDwLD Welded or ] - -
" 232113 Chilled Water 0-100 pzig 40-60degF 2412t - 4 wch 400 A2EA ar YIC 1504 Butterfly Groored Fiberglazs 2
r N " AS3BERW SRL CESTDWLD Welded or - "
232113 Chilled wat, 0-100 pi 40-60degF L3 Fiberglazs 2
. illed Water psig 2g i vt ar e 1501 Butterfly i ibergla
] ) . 4SIBERW SAL  C3 3TD WLD Butterflyw! | welded or N .
- 232113 Chilled Water 0-100 pzig 40-60degF & and up ach 41 A2EA or YIC 1504 Gear Operatar Groaved Fiberglazs 2
=3
Chilled “'ater " A o #quaTherm blus | Aqua Therm blus . . . .
| maw oot gracte 0-100psig  40-60degF  W2"-2 on oo Tt Hd, zacket usion sand 12
Chilled 'ater e . w_ g AguaTherm blue | Aqua Therm blue . . . .
- 232113 [below grade] 0-100 pzig 40-60degF 22 - 4 DR DR RA MiA zacket fusion zand 12
232115 Chilld faker 0-100psia  40-60deaf  &"andup O  blue LI 4 butt fuzion zand 1z
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Integrated Delivery

e Opportunities
o Shop standards drive modeling |

o Prefabrication library is uploaded to
support engineer drafting

SW Isometric|| Shaded+Lines|
O

Senice
[Chilled Water Retum CU « GRY  BW][ 47 6%
[Chilled Water Supply CU x GRY x BWI[52 4%

o Costing database is linked into model

* Benefits
o Engineered model is constructible
o Eliminate manual take-off

o Supports manufactured deployment
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Data-Driven Prefabrication

e Opportunities
o Pipe Spools
o Duct Spools
o Multi-trade racking
o Loose material kitting

* Benefits

o Factory inspection and testing

o Unique identification and sequencing
o Just-in-time shipping
O

Elevation specific details for hanger
fabrication

o Model data exports to shop fabrication
equipment

“A” DIMENSION IS 3' FROM THE.

OUTSIDE OF RACK TO END OF THE SPOOL
THIS DIMENSION WILL ALWAYS BE 3
UNLESS OTHERWISE SPECIFIED.

—
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Key Takeaways

Data is the common Inform design with Engage!
language manufacturing and
field standards
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