RIGOE:: e

This session is being recorded.



.
o le
LIS
.

Rules

.
.....
. . . .
.............
'''''''

&
-------
...............

e o o o o .'..’ o
. o o o .
. o o ® .
e o o o o o 0 .
o o o ol ale o % e

.
.
.
.....
.......

e Attendance will be taken automatically; there is no sign-in sheet
e GSA Participants who attend 95% of the session will be provided ”
CLPs -
e Ifyou join by phone, please email your name and the phone
number you joined with so we can record your attendance.
Address email to: mark.kutchi@gsa.gov &
benjamin.pisarcik@gsa.gov
e Mute microphone when not speaking
e Use Q& Atoask questions or “raise hand” for questions as the P100
changes are addressed, we encourage an open dialog.
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e Approach each topic in a positive and constructive manner
e Slides and recordings will be made available after the session .
internally on Insite and publicly on: www.gsa.gov/p100. 'Q
e Slides will be added in a few days but recordings will take a few
weeks.
e \We are starting the meeting recording, please leave the meeting if
you do not consent to being recorded.



https://insite.gsa.gov/services-and-offices/public-buildings-service/office-of-the-chief-architect/center-for-engineering/ae-training-series?term=A%2BE
http://www.gsa.gov/p100
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| 01 - 2024 P100 Updates

Chapter 5 Mechanical Engineering

Here is what's new...




5.1.2 Humidity Control

Revised Section:

- Modified requirements to require M&V for
baseline and all tiers

Performance
imum 55F dew poi ccupied, 60F dew poin
(For the preservation of “medium vulnerability” woodwork; this does not necessarily require humidification
equipment) RH setpoint (Historic annual average at indoor dry bulb temperature = 21°C (70°F), default
50%RH), Class C (ASHRAE Applications) control (no short-term RH range), 25% to 75% seasonal setpoint
adjustment, and 13°C (55°F) dew point maximum.

(For the preservation of “high vulnerability” woodwork. No archival storage of fabrics, books, film, or photos

is considered.) RH setpoint (Historic annual average at indoor dry bulb temperature = 21°C (70°F), default
45%RH), Class B (ASHRAE Applications) controlled range of +/- 10% RH short term, +/- 10% seasonal
setpoint adjustment, and 13°C (55°F) dew point maximum.



1.3 Cooling Robustness
Performance
Failure of one machine (chiller, pump, cooling tower, etc.) will result in a building dry bulb temperature rise °
of no more than 5°F, and building maximum humidity <60% Relative Humidity (RH).
oNe

Failure of one machine (chiller, pump, cooling tower, etc ) will not result in a rise of building dry bulb
temperature, and building maximum humidity <60%

L
N I S

Commission cooling system at the most extreme temperatures and humidity levels possible, measuring
M&V performance with one of each equipment type turned off. Only one piece of equipment (chiller, pump, or
cooling tower) should be turned off in each test. .
Plans & Specs I N E\\V Section:

Show calculations for system performance upon failure of the largest of each type of machine, calculating
performance at 0.4% cooling design dry bulb temperature at mean coincident wet bulb, at 0.4% design
dehumidification dewpoint temperature at mean coincident dry bulb temperature, and (for evaporative
machines) at the 0.4% evaporation design wet bulb temperature at mean coincident dry bulb temperature.

e ndonsateonbastues e ek oh e s iy - Require cooling and heating plant equipment
oo Fomeni Fem. S 6, KSHAE PG Ses ot Equran T arrangement to be sized based on temperature
e e e and humidity criteria to cover the desired level
of redundancy for the facility

Performance

< . Failure of one machine (boiler, pump, etc.) will result in a building temperature drop of no more than 5°F.
. Failure of one machine (boiler, pump, etc.) will not result in a drop of building temperature.
ez fw
es (e
3,

Commission heating system at the most extreme temperatures possible, measuring performance with one
M&V of each equipment type turned off. Only one piece of equipment (boiler or pump) should be turned off in
each test.




EEE G Tier 1

Failure of one (1) machine results in a Failure of one (1) machine results NO
temperature rise/drop of NO MORE temperature rise/drop + RH less than
than 5 degree Fahrenheit + RH less or equal to 60%

than or equal to 60%
“I Chiller/ Chiller/
¢ = Boiler Boiler

Chiller/ Chiller/

Boiler Boiler

Partial
Redundancy




5.1.8 Filtration

Revised Section:

i :
- MERV-A filter classifications are now required u ’ :
- Added a Tier 1filtration standard for Wildland i :
Urban Interface areas, requiring filter racks and i
fan performance that can accommodate S
MERV-15 bag filters R
SRR
References:
MERV vs MERV-A Filter Efficiency Ratings Explained .
°s
£

Image Source:
https://Awww.camfil.com/en-us/products/general-ventilation-filter
s/compact-filter_-box-type/airopac-traditional/aeropac-_-47728


https://cleanair.camfil.us/2021/10/15/what-are-merv-ratings-merv-vs-merv-a-filter-efficiency-ratings-explained/

5.1.10 HVAC Operational
Efficiency

Revised Section:

- Revised requirement to comply with the more
stringent version ASHRAE Standard 90.1
Minimum Efficiencies

- Require compliance with current version of
FEMP Minimum Efficiency Requirements

- Provided clarification on how chiller efficiencies
need to comply with ASHRAE 90.1 and FEMP




5.2.8 Treating Biological Growth

Revised Section:

- Added requirement to comply with ASHRAE
Standard 188, Legionellosis: Risk Management
for Building Water Systems



" 1.9.3.5.1 ELECTRIFICATION DECISION FLOWCHART

Project
Type

’ |

5.3.2 HVAC Systems

BA51 New '
Construction BA54 Minor R&A,
and BA55 Bg%ggﬁﬁng,

i ergy . ) .

R Rebate Revised Section:

Alteration

-  Expanded on GSA's electrification requirements
by referencing the new 1.9.3.5 Electrification
section of P100 and consolidating language in
Chapter 5

1.9.3.5 ELECTRIFICATION

GSA defines building electrification of its owned inventory as the elimination of emissions generated
directly by heating, ventilation, and air conditioning (HVAC), and by domestic water heating, cooking,
laundry, and demand-response generators powered on site. Fossil fuel-powered emergency backup
generators are not included in electrification requirements regarding these scope 1 emissions.

HVAC and domestic water heating system electrification analyses of alternatives must include Life Cycle
Cost Analyses (LCCA) and operational (scope 1 and 2) greenhouse gas emissions of each alternative,
Reference A.6 Life Cycle Cost Analysis Requirements. These analyses and LCCAs must include heat pump
technologies. These selected systems may not use fossil fuels (per Table 1.2) and must be life cycle cost
effective for implementation (including electric resistance heating).

Other funding legislation or sources

including BABO Reimbursable Work

Authorization and privately funded
projects {e.g. ESPCs)

BAS4 Minor Repairs and
Alterations, BA61 Operating Funds,
and BA63 Energy Rebate Projects

Project Type Per Funding BAS51 New Construction and BA5S
Code Repair and Alteration projects

290 g o

°

jor R&A or
Electrification equire b e (e.g. major R&A o
or repairs, a ith funded

undry, and non-emergency
nerator equipment




5.3.2.1 Chiller Plant

Revised Section: B

Failure of one machine (chiller, pump, cooling tower, etc.) will result in a building dry bulb temperature rise
of no more than 5°F, and building maximum humidity <60% Relative Humidity (RH).

Failure of one machine (chiller, pump, cooling tower, etc.) will not result in a rise of building dry bulb

= Con.solldate.d the !a nguage Of thIS ! Le/r/:peramre.andbu\ldmgmaxlmumhummny<60% RH. q
section to align with the new Fers — Tfwa 1

Commission cooling system at the most extreme temperatures and humidity levels possible, measuring
M&V i ith f each i d off. Onl i f i hiller, 3
Robustness performance ool towery SRS Lamad S Gl e P et e, e 1
requirements in Section 5.1 -

Show calculations for system performance upon failure of the largest of each type of machine, calculating
performance at 0.4% cooling design dry bulb temperature at mean coincident wet bulb, at 0.4% design
dehumidification dewpoint temperature at mean coincident dry bulb temperature, and (for evaporative
Calculations & Analysis machines) at the 0.4% evaporation design wet bulb temperature at mean coincident dry bulb temperature.
Where chilled and condenser water temperatures change upon failure of the largest piece of equipment,

= R e m oVe d m i n i m u m re q u i re m e n tS to consider the performance degradation from when deviating from design water temperatures. Upon an

indoor dew point rise above 60%, the chilled water temperature reset function will be locked out.
p rovi d e t h ree (3) eq u a I Iy S i Ze d References ASHRAE Fundamentals Handbook, Chapter 14 SHRAE HVAC Systems and Equipment Handbook.

- T e
machines
- Removed domestic construction
material requirements when a

waiving BAA or per requirements of
FAR 25.2




5.3.2.6 Roof-Mounted
Equipment

Revised Section:

- Added air-source heat pumps, condensing units
and condensers to list of permitted roof
mounted equipment

- Added reference to Chapter 3, Roofing and

Horizontal Waterproofing-Membrane System for
membrane requirements

Imagéeource:
https:#highmark.co/insights/case-studies/compact-flexible-aerm
ec-nyB-chillers-installed-in-nyc-skyscraper/



5.3.2.7 Controls/ Building
Automation Systems

Revised Section:

Clarified the use of LonTalk protocol if existing
systems is LonWorks

5.3.2.8 Coordination of
Digital Control Systems

Revised Section:

Added requirement to coordinate with the

Regional Smart Building Team or primary Smart
Building POC

Prohibit use of external/commercial network
connection




Building Automation
Systems

Revised Section:

- Clarified the use of LonTalk protocol if existing
systems is LonWorks

5.3.2.8 Coordination of
Digital Control Systems

Revised Section:

- Clarified the use of LonTalk protocol if existing
systems is LonWorks

5.3.2.9 Building Automation
System Software

Revised Section:

- Added requirements to follow Smart Building
system requirements and reference to the
Building Technologies Technical Reference Guide
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Automation System
Controllers

Revised Section:

- Added reference to the Building Technologies
Technical Reference Guide

5.3.2.12 Integrated

Sequences of Operation
(ISOO)

Revised Section:

- Clarified marking of CO2 sensors and added
requirement to clearly identify all pressure
sensors controlling air and water side VFDs

. .
> e 48 .
.
L0 O]




5.3.2.13.2 Occupancy Counting

Revised Section:

- Clarified guidance on occupancy counting and
integration with the the GSA Unified Interface

- Clarified that devices monitoring egress systems
must not impede such means of egress

- Require all occupancy counting devices to
comply with GSA IT + Smart Building system
requirements and be Scan and Remediation of
all IP addressable devices




5.3.2.17 Connectivity to
t h e G SA N etwo r k a n d I P 5.3.2.17 CONNECTIVITY TO THE GSA NETWORK AND |IP ADDRESSABLE DEVICES

Note: additional information on all the items below can be found in the Building Technologies Technical
Reference Guide (BTTRG.)

Addressable Devices

BMC devices relate to all IP addressable devices to be connected to the GSA network in support of Smart
Buildings and Building Automation. Those devices may be, but are not limited to: HVAC, Lighting Controls,
Metering, ePACS, Sensors, Elevators (Emergency Communications System), Fire & Life Safety (dual path
communicators)

All BMC devices must be submitted for scanning & remediation and approved prior to installation on the

NEW Section + Subsections: GSA network.

5.3.2.17.2 RAPID SPANNING TREE PROTOCOL (RSTP)

This is a solution preferred by some vendors for connecting edge devices to the GSA network by utilizing

= G u i d a n Ce O n CO n n eCtiVity the sect?nd po: o;angSS:evwe/contro‘ler and creating a “loop” with the devices. This protocol is not
currently accepted by .
standards to GSA Network

5 17.31PV6

This is a federal mandate that GSA is adhering to. As of July 1, 2023, any non-compatible IPv6 devices will
not be accepted or allowed onto the GSA network

- Add itiona | i nformation Ca n be 5.3.2.17.4 VULNERABILITY PATCHING
fo u n d i n t h e B u i | d i n g TeC h n O | Og i eS All 1P addressable components must complete vulnerability patching within 30 calendar days of issuance

of said patch.

TeC h n ica I R efe re n Ce G u i d e ( BTT RG ) VM servers will be patched by GSA, while the applications residing on the VM are the responsibility of

PBS (vendor supported)

5.3.2.17.5 SMART BUILDING REVIEW OF PROJECTS (SB SIGN-OFF PROCESS)
Sign-off Process:

GSA employees, contractors and representatives must work with regional SB contacts or their designees to
initiate projects and confirm official signoff has been obtained through key project milestones

Coordination should be initiated through the regional SB contacts or their designees to align stakeholders.

Stakeholders will include the regional facility management SB specialists, PBS SB IBIEs, and GSA-IT regional BTSD
technical PMs.

In accordance with the Federal Information Security and Management Act, GSA IT must be engaged
before the acquisition package is submitted for all procurements that include information technology (IT)
components (e.g., IP-enabled devices, network connectivity, cloud components, and wireless)




5.3.3.4 Cooling and Heating "/ i, )
Coils

NEW text added to Section for coil protection from fossil
fuel combustion products:

- For urban environments and combined \
urban/marine environments, aluminum fins with
electro coating are preferable to copper fins for
NOx/SOx corrosion protection from fossil fuel
combustion products.

References:
NOX: nitrogen oxide
SOx: sulfur oxide

Whole Building Design Guide - Corrosion Toolbox



https://www.wbdg.org/additional-resources/tools/corrosion-toolbox

5.3.3.6 Copper Pipe Fittings S

NEW text added to Section referencing refrigeration system
safety standards:

- Installation must comply with all requirements of ASHRAE
Standard 15 Safety Standard for Refrigeration Systems and
ASHRAE Standard 34 Designation and Safety Classification
of Refrigerants, refrigerant concentration limits.

- ASHRAE Standard 15 and ASHRAE Standard 34 refrigerant
concentration limit calculations must be provided for each
space containing refrigeration piping for each design w

ISK O

phase submittal.
asphyxiation

References:
Link to HVAC System Refrigerant Safety Calculations



https://drive.google.com/file/d/17gtC5kNZ3bDgj97hIjRTYLRKbVmVmVwa/view?usp=drive_link

HVAC System Refrigerant
Safety Calculations

The following items must be included in the analysis:

1. Identify the refrigerant containing system components
located in the conditioned space

2. Identify the refrigerant piping located in the conditioned
[elele=

3. Determine the refrigeration system’s classification:
high-probability system or low-probability system

4. Determine the refrigerant safety classification (e.g. Al, A2,
etc.) and the refrigeration concentration limit (RCL) M
5. Determine the occupancy type in which equipment and/or Risk of

piping will be located asphyxiation
6. Determine the total volume of refrigerant that could be
leaked into each space




HVAC System Refrigerant
Safety Calculations

The following items must be included in the analysis:

7.  Determine the maximum allowable quantity of refrigerant
based on the type of refrigerant, system classification and
occupancy for each space

8. Determine the geometry and volume of each space and
each connected space

9. Determine the leaked refrigerant RCL of each space

10. \Verify the leaked refrigerant RCL for each space is below
the maximum allowable RCL M
1. Identify connecting spaces and list the dimensions and RlSk_ Of_
location of the permanent openings between the spaces asphyxiation

and the air movement that achieves compliance with the
RCL



HVAC System Refrigerant
Safety Calculations

Systems designed using ASHRAE
Standard 15-2019 or earlier

Systems designed using ASHRAE
Standard 15-2022

The standards do not address the size and
location of permanent openings (e.g. door
undercuts or transfer openings) needed to
protect the safety of a room’s occupants.

The standard contains natural ventilation
opening prescriptive size and
location requirements.

e Lower edge of the natural ventilation
opening between rooms shall be
located a maximum of 12-inches
above the finished

Provide a detailed study or modeling for
each space verifying the size and location
of the permanent openings that will safely
dissipate the leaked refrigerant to be less
than the maximum allowable RCL at the
breathing zone.

Provide natural ventilation opening area
calculations and drawings showing the size
and location of the natural ventilation
openings (e.g. door undercuts and transfer
openings) and effective dispersal volume
charge (EDVC) calculations.

CAUTION
Risk of
asphyxiation
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NEW text added to Section:

- Refrigerant piping must be installed in accessible areas (i.e. corridors,
machine rooms, etc.) and be located at a ceiling height that would make the
piping accessible for repair and replacement.

- Cooling coil condensate piping must be Type L copper.




5.3.3.13 Air Source Heat Pump
Condenser Discharge

NEW section added:

- Where practical and cost effective, cold discharge air
from an air source heat pump condenser operating in
heating mode must be recovered and diverted into
adjacent electrical rooms, mechanical rooms, I.T./
Telecom closets, etc. via ductwork and/or louvers, for
supplemental cooling service.

1-1/4" NPT

- This supplemental source of cooling must not be the

CONDENSATE

only means of cooling for the space, as it is intended - SR
to complement the primary cooling source as an
energy recovery measure.




5.3.4.3 Duct Construction

NEW section added:

- All conventional supply, return and exhaust air ductwork
must be fabricated of galvanized sheet metal, unless
otherwise indicated




NEW section added:

- Flexible duct connectors must be limited to a maximum of 5-feet of distribution
and are only permitted to make final connections between terminal branch

ductwork and air outlet. ‘

- The use of flexible ductwork is not permitted above hard ceilings that are not
easily accessible.

5-feet max.




5.4 Plumbing

........
------------

Revisions to section:

See Chapter 1, Electrification
Section 1.9.3.5 Electrification



5.4 Plumbing

1.9.3.5 ELECTRIFICATION

GSA defines building electrification of its owned inventory as the elimination of emissions generated
directly by heating, ventilation, and air conditioning (HVAC), and by domestic water heating, cooking,
laundry, and demand-response generators powered on site. Fossil fuel-powered emergency backup
generators are not included in electrification requirements regarding these scope 1 emissions.

HVAC and domestic water heating system electrification analyses of alternatives must include Life Cycle
Cost Analyses (LCCA) and operational (scope 1 and 2) greenhouse gas emissions of each alternative.
Reference A.6 Life Cycle Cost Analysis Requirements. These analyses and LCCAs must include heat pump
technologies. These selected systems may not use fossil fuels (per Table 1.2) and must be life cycle cost
effective for implementation (including electric resistance heating).

Other funding legislation or sources
including BA80 Reimbursable Work
Authorization and privately funded
projects (e.g. ESPCs) SIDE VIEW CONDENSATE
DRAIN 0 136"
30-1/4 618 51

BA54 Minor Repairs and
Alterations, BA61 Operating Funds,
and BA63 Energy Rebate Projects

Project Type Per Funding BA51 New Construction and BA55
Code Repair and Alteration projects

Required for any new or replacement
HVAC or domestic water heating Follow the electrification requirements
equipment. for the project type (e.g. major R&A or
Optional but encouraged for repairs, limited scope) that aligns with funded
cooking, laundry, and non-emergency |scope
backup generator equipment.

1-15/16

SIDE VIEW



5.4 Plumbing
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Added to section:

.
e
o ®

.......

- Modifications to point-of-use water outlets used for human consumption or
washing purposes must include post-installation flushing and testing procedures
that comply with the most current version of the PBS Drinking Water Policy and '
Desk Guide. “
- Dead legs are prohibited in potable water plumbing, to lessen the risk of
Legionella proliferation.
- Janitorial closets must be provided with domestic hot and cold water.

References: T Keep the
Link to PBS Drinking Water Policy and Desk Guide ‘plwater FIOWlng

Prevent Legionella outbreaks in
your facility with effective water

- < /#a management
> Wl



https://www.gsa.gov/directives/files?file=2023-11%2FPBS%201000.7A%2C%20Drinking%20Water%20Quality%20Management%20-%20Policy%20and%20Desk%20Guide%20%2811-16-23%29.pdf

5.4.5 Plumbing Piping

Added to section: DETURAETTORRRRRRAAS” <

- SANITARY, WASTE, VENT, AND STORM PIPING
- Any project scope related to piping up to five (5) feet outside of
the building, reference Chapter 4, Site Utilities.

OF. UP & EXIT,
REFER TO PLUMBING

6" DI FIRE—
PROTECTION
LINE SRy,
INV=531.15 "
DEPARTMENT
CONNECTION

8" WATER MAIN




5.4.5 Plumbing Piping

Added to section:

- DOMESTIC WATER PIPING

Solid copper supply lines must be installed from
the fixture shut off valve to the fixture
connection.

Flexible water connectors from the fixture shut
off valve to the fixture connection are not
permitted.

Plumbing fixtures with factory provided flexible
water connectors are not permitted.

1. INSTALL spout
on fixture.

2. CUT copper tubes to
required length per
Fig. C.

3. ASSEMBLE centre
tee/tubes (Fig.C)
to end bodies.

4. THREAD slotted
centre tee post
into bottom of
spout with a
slotted screwdriver.

1. INSTALLER le bec

= sur le lavabo.

2. DECOUPER les
tuyaux de cuivre a la
longueur requise

T (Fig. C)

3. ASSEMBLER e raccord en T central/
tuyaux (Fig. C) aux embouts.

4. METTRE EN PLACE le montant du
raccord en T en le fixant dans la partie
inférieure du bec & l'aide d'un tournevis
pour écrous a fente.

1. COLOQUE el tubo de agua en la
instalacion.

2. CORTE los tubos de cobre del largo
requerido en la Fig.

3. ENSAMBLE el centro de la Te/tubos
(Fig. C) a los extremos de los cuerpos
4. ATORNILLE el poste de centro ranurado
de la Te dentro del fondo del tubo de

gua con un destomillador.




5.4.5 Plumbing Piping o
Added to section: e L L S ...........

.
e
o ®

.......

- DOMESTIC WATER PIPING
- Provide a recirculation loop on all cold-water risers and major branch
distribution ends, for flushing purposes.

T Keep the

wWater Flowing

Prevent Legionella outbreaks in
your facility with effective water
management




5.4.6 Isolation Valves R ST

L
.
.
.
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New section:

mechanical rooms, kitchens, and other rooms provided with domestic water

where there is at least more than one fixture.
- These valves must be in areas that can be reached without the use of a

ladder, and are easily accessed, in case of an emergency,. 'ﬁ
- All locations must be identified with a printed sign. *
- Valves must be exercised regularly.

- For detention areas in courthouses, isolation valves must not be in prisoner
holding cells.

AW |
el K
\! I




5.4.7 Hose Bibbs R it N

New section:

.
.........

® .
.............
o e

rooftop level of the building at a minimum increment of 100 FT on center.
- Hose bibb locations and distance to be determined based on design and
input from the regional GSA facility management team. ,
- Hose bibbs must also be provided in mechanical rooms and parking 'ﬁ
structures. ~
- Ensure that hose bibbs are easily accessible and able to be isolated for future
repair/replacement without having to perform an entire system drain down.




5.4.8 Floor Drains

Added to section:

° .
........

.

.

ol e
........

- Floor drains must be provided in all bathrooms, mechanical rooms, kitchens,
kitchenettes, lactation rooms and other rooms provided with domestic

water.

LINE SHUT OFF

MI-500 SERIES
TRAP SEAL PRIMER

MI-GAP AIR
GAP FITTING

F1100 SERIES
FLOOR DRAIN

TYPICAL MI-GAP INSTALLATION
VALVE —————————

J~—_______ CONNECTION
- |||

—

MI-600 TRAP SEAL
. PRIMER CONNECTOR

.........
........




5.4.9 Overflow Pans Gy BN A

New section:

- Overflow pans are required to be furnished under all
domestic hot water heaters. \ ‘

- Pans are required to be equipped with water sensing ,
controllers that will shut off water to the units and send | »
an alarm to the BAS system, or produce an audible =
alarm if the BAS is not capable. .

Water sensing controller
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2021 P100 section 5.4.7 Gas and Fuel Oil deleted: = JURRERERRRN - FE

reererrents:



5.5.1 Accessible for Maintenance " 1R,

Added to section:

- Split air-cooled systems providing cooling to
a space must reject heat outside of the
building envelope.




5.6 Alterations to Existing 48 .: 3
Buildings S

Added to section: o Bt

-----------

- Direct replacement-in-kind of equipment that is aged out is prohibited.
- Any new equipment installation must be specifically sized for the
current programmatic needs of the spaces served.

Project SOW should
include new heating &
cooling calculations for

Correctly Sized AC II Oversized AC Unit II sizing new equipment

" High Relative
Good Relative 2-1/2Tons Humidity 60,000 BTUH
)
il :

i Uneven
K Cooling AN

A= ey e ) =
[z PAcaderrW—*"'"'——'—-



Questions

Contact speakers at:

e Mark Kutchi - mark.kutchi@gsa.gov
e Bobby Wager - robert.wager@gsa.gov



mailto:mark.kutchi@gsa.gov
mailto:robert.wager@gsa.gov

