


Abstract

e Artificial Intelligence (Al) has become an
integral part of our daily lives.

* Within the healthcare industry, Al is
already making significant strides across
various stages, from design and
construction to operations.

* However, to fully realize the benefits of Al,
it is essential for design consultants,
contractors and healthcare institutions to
first embrace digitization.
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“The world of Al is now moving away from
its pioneering phase and moving toward the

next one called the "enterprise wave." And then to
the physical wave. Alis here!”

NVIDIA CEO Huang






Introduction



Design — Use Cases

* Design Clash Detection: Al-enhanced BIM tools
can analyze architectural designs to identify potential
conflicts between different systems (e.g., electrical,
plumbing, structural) early in the design process.

* Design-to-Construction Optimization: Al
algorithms can analyze building information models
to suggest design changes that simplify construction
processes, reduce materials waste, and improve

1.



Construction — Use Cases

Goals for Digitization and Al advancement in the Construction Industry

* Increase Accuracy
* Increase Efficiency

e Reduce Risk



Construction — Use Cases

Preconstruction — Where have we been?

* Material Quantities are taken-off by hand (one by one)
e Budgets are Established by going out to Market
* lLarge Team Effort

* Overall process can be slow in an effort to be accurate



Construction — Use Cases

Preconstruction — Where are we heading?
* Investments in Data and Software
o Instant quantity takeoffs
o Real time budget updates based off real market data

» Developing Processes that utilize client specific data to allow for specific targeted goals/decision points

* GOAL: Increase Accuracy
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Construction — Use Cases

Construction — Where have we been? Sremonzime

PART 1 - GENERAL
1.01 SUMMARY

* Document Reviews, Material Tracking, Submittal Reviews R Stcon s oo

° I_a rge Teams track |a rge SCOpeS Of WOI’k 1. Seslian 23 3100 - HYAC Ducts and Casings (Supper)

1.02 SUBMITTALS
A Shop drawings including, bul nol Bmited e, e Following:
Manufaciurer's name and model number
Identification as referenced in the documents
. Capacities/ratings
faterials of construction
Sound raling data
Dirmensions
Al other appropriale data

1.03 REFERENCED STANDARDS AND DESIGN CRITERIA

A Duct Reheal Coils: Ratings shall be cerlified in accordance with ARI Standard 410.

B. Whare any of air tarminal devices are indicated on drawings to control space conditions in
conjunction with reheat coil, that reheat coil shall be furnished as an integral part of or standard
accessory to devices specified below, See related work above.

C. Unless shown or indicated otherwise, contrel panels of terminal devices shall be mounted on
the: same side of alr terminal device as reheat coll piping connection for all air terminal devices
furnished with reheat coils,

0. Unless otherwise stated, units shall be system pressure independent and maintain air volume
within + 5% of required aiflow regardless of system air pressure. Inlet velocity pressure sensor
shall be mulli-poinl center averaging lype and be capable of ampllying pressure signals,

E. Unless otherwise stated, unit casings shall be constructed of galvanized stesl ar aluminum
meefing SMACNA or ASHRAE Standards, but not ighter than 22 gauge.

F. Jaints and seams of air terminal devices shall ba sealed with appropriate sealant to minimize
casing air leakage. Seal joints and seams not factory sealed in field as specified in Part 3,

G. Unit performance shall be certified in accordance with ARI Standard 880 including sound rating
data certified for both casing discharge and radiated scund levels from 125 through 4000 Hz.

H. Unit manufacturer or manufacturer's deslgnated representative will be required ta verlfy alr
tesminal device performance and adjust or replace device within warranty pericd when it is
determined that problem exists in area served by device.

1.04 CONTROLS COORDINATION

Ao Contrel Contractor shall furnish all actuators, linkages if required, differential pressure
transmilters, conlrollers and any other devices required for unil conlrol thal are nol provided by
wnit manufacturer for unit manufacturer's factory mounting. Unit manufacturer and Control
Contractor shall coordinate for proper factory installation.

B. Unit manufacturer shall factory install devices furnished by Control Contractor fo result in
complete functioning unit. Unit manufacturer shall be responsible for reviewing compatitility of
devices furnished by Cantral Cantractor with units being provided.

C. Contrel Contractor shall be responsible for calibrating single duct air terminal device actuators
and controllers through TAB work for scheduled airflow rates

PART 2 - PRODUCTS

2.01 VENTURI TYPE AIR VALVES — DIRCTLY BAS CONTROLLED
A Manufacturers: Phioenix Contrals or Price.

e Coordination efforts for MEP trades have either been in the field

Il

or by hand with the help of computer modeling.

UNIT 44/45 PEDS RENOVATION Project Mo, 22732-00
Construction Documents Air Terminal Units
Movember 10, 2023 A, 25 3600- 1




Construction — Use Cases

Construction — Where are we heading?

* |nvestments in Data and Software

o Utilization of Building Information Modeling to
coordinate MEP systems

o Utilization of programs to sift through submittals and
documents and provide deliverable lists.

* Investments in Physical Equipment
o Smart-Machines for Field operations

* Investments in People

o Training our people to utilize new software to make
us more efficient

e GOAL: Increase Efficiency




Construction — Use Cases

Post Construction — Where have we been?

Large Quantities of Documentation delivered to Clients
and Design Team in an Unusable Manner

Documentation is usually not curated to client’s needs

Documents are usually either thrown away or forgotten.



Construction — Use Cases

Post Construction — Where are we heading?

* Fully integrated Building Information Modeling that is turned over to Client and integrated into Maintenance model.
o Complete with O&M Manuals, As-builts, etc.
o Replacement Parts List

o Warranty Tracking

* GOAL: REDUCE RISK



Construction — Use Cases

Potential Pitfalls to Digitization in the Construction Industry
e Garbage In = Garbage Out

* Experienced Oversight is still needed as we move towards digitization

e Design and client standards must be established early




Operational — Use Cases

% Digital Twin

ANALYZE
DATA

PHYSICAL HOSPITAL DIGITAL TWIN



Operational — Use Cases



Operational — Use Cases
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Operational — Use Cases

e Extend Employees Capacity with Knowledge Assistance
e Make Better Data Driven Decisions
e Preserve Data for Future Work






Design Digitization



Data Storage (Data Lake / Data Historian)

DATA LAKE

Data In All Stages (Raw, Semi-structured, Or Structured) Can Be Stored In Data Lake



Data Naming
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V = Value

AN = Analog
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NOTES:
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Relationship Modeling






Cultural Changes

e CEO/CFO Must See Value for Future
e Trusting Data Not Instinct

e Wrench to Joy Stick- Training

e Extend Jobs, Not Replace Jobs
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Summary

1. Al is here today
2. Basic Building Blocks — Data

3. Data Standards will help you
get most of the available
technology
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