ASHRAE Journal 2026.05 (Copyright by ashrae.org) translated by Bill Wang I iF

ASHRAE ? T (May2026)
Sk A RME % ASHRAE.ORG

>

o Ay 2028

|

||

it's arafty

Fotndations e

£

EoTANIVIng Ry’ &

ASHRAESS ° »-‘*j'
Stantart =
95=2025

=

Ugtierstd@nding the Impact o
ucs’ ?m Zerd Energy in a Utah
Translated by Bill Wang of the ASHRAE Taiwan Chapter with the permission of ASHRAE. ASHRAE
assumes no responsibility for the accuracy of the translation. ASHRAE Members may access the
Fnglish-language articles for free at hitps.://www. ashrae. org/journal, and nonmembers may obtain
copies of individual articles via the ASHRAE Bookstore at hittp.//www. ashrae. org/books z‘ore
* v 2.4 ASHRAE 278 + 7 ASHRAE r/éﬂ‘ g (2 FH) il o ASHRAE #1780 7 i mmlt - 7 KX 7 °

ASHRAE ¢ A7 A g R #E= k> » fht i D hitps://www. ashrae. org/journal
g frAFASHRAE & g H-F B J > £ > 4 5 2 hitp://www. ashrae. org/bookstore -



https://www.ashrae.org/journal
http://www.ashrae.org/bookstore
https://www.ashrae.org/journal
http://www.ashrae.org/bookstore

ASHRAE Journal 2026.05 (Copyright by ashrae.org) translated by Bill Wang * i

FEATURES ¢
26 Design Challenges of Avoiding Humid Climate Moisture and Mold Problems
WL FRF T RF 2 AR AR R
By Steve Kavanaugh

32 Improving Data Center Performance Through External Airflow CFD Analysis
FE MG on CFD A 4782 T4l ? ki
By Yizai Maria Xia, William Bahnfl eth

40 Building “Ghost Energy”
te R S
By Kirby P. Nelson

50 HVAC System Virtual Lab that Integrates Game-Based Learning
BEXRRNE Y T HVAC A Sim T % 3

By Anatolijs Borodinecs, Jelena Tihana, Aleksandrs Zajacs, Aleksejs Prozuments,
Jurgis Zemitis, Kristina Lebedeva

2026 ASHRAE TECHNOLOGY AWARDS . p#spt 78

54 The Quest for Zero Energy in a Utah Library
R RN st K et e
By Spencer Howell, Shruti Borle, David W. Griffi n I
58 Hong Kong High-Rise Achieves Enormous Energy, Cost Savings
AEBREATRIE D0 RS A
By Shengwei Wang, Edward Tsui, Kui Shan

COLUMNS &
12 IEQ Applications % f HB & F R *
Dispelling Thermal Comfort Myths, Part 1: Foundations for Applying ASHRAE Standard 55-2023
FLfEH s L (% - %4 ) B * ASHRAE {3 55-2023 i #
By Asit Kumar Mishra, Robert Bean
18 Engineer’s Notebook 1 #2f# ¥ &
Why Not Just Start Another Fan? Part 1
AEASER R T - SR %2 (F-3A)
By Dennis Wessel
22 Residential Applications iz f?*
Consumer Heat Pump Concerns
R EFHER R
By Paul H. Raymer
64 Refrigeration %4 i
Bothered and Bewildered

FEgerx
By Andy Pearson



ASHRAE Journal 2026.05 (Copyright by ashrae.org) translated by Bill Wang * i

Podcast % %

. _ Join Paul Raymer and Technical Editor
3 L Rebecca Norris for a discussion about
what questions consumpers should ask
before selecting a new heat pump
system for their home.

Join host Aaron Besseling along

with guests Sarah Maston and

Alekhya Kaianathbhatta as they offer
real-world insight into the essentials of O
building commissioning. HOT RIR

Join host Aaron Besseling along with guests Sarah Maston and Alekhya Kaianathbhatta as they
offer real-world insight into the essentials of building commissioning.
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Join Paul Raymer and Technical Editor Rebecca Norris for a discussion about what questions
consumers should ask before selecting a new heat pump system for their home.
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Podcast %%

Join Rebecca Norris and
3 b William Stober to explore the
] 3 ﬁ : : i f unique challenges of controlled

environment horticulture and

Listen to Linda Rathke, _why growing ca_nnahi_s s
Allison Hambrick Nancy particularly energy-intensive.
Kohout and Karine Leblanc
discuss leadership in STEM—
where people skills matter just as
much as technical expertise.

HOT AIR

Listen to Linda Rathke, Allison Hambrick, Nancy Kohout and Karine Leblanc discuss leadership
in STEM—where people skills matter just as much as technical expertise.
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Join Rebecca Norris and William Stober to explore the unique challenges of controlled
environment horticulture and why growing cannabis is particularly energy-intensive.

4t » Rebecca Norris v William Stober > — 42473 Bl X % 8 b F P i > 02§ P
S SN



ASHRAE Journal 2026.03 (Copyright by ashrae.org) translated by Bill Wang % ##t

ASHRAE ?® T (March 2026)
Lk A RNE ¥ ASHRAE.ORG

MARCH 2026

A
LALY
ndhaa:

Technolo
A\wcmls9 y

Al: What Every Practitioner
Should Know

Clarifying Hot Gas Reheat
& Hot Gas Bypass

How TAB and BAS Benefit
Building Commissioning

Translated by Bill Wang of the ASHRAE Taiwan Chapter with the permission of ASHRAE. ASHRAE
assumes no responsibility for the accuracy of the translation. ASHRAE Members may access the
FEnglish-language articles for free at htips.//www. ashrae. org/ journal, and nonmembers may obtain
copies of individual articles via the ASHRAE Bookstore at hitp://www. ashrae. org/bookstore.

& 2 ASHRAE #2178 » 7 ASHRAE =~ 4 g (F F ) o ASHRAE #1780 7 i aglt » 7 RfET P fF iz o
ASHRAE ¢ Fm A R RF &=~ k< » a2 7 hitps://www. ashrae. org/journal 7

g f 7B ASHRAE & p LR B G > F 0 st 3 7 hitp://www. ashrae. org/bookstore »



https://www.ashrae.org/journal
http://www.ashrae.org/bookstore
https://www.ashrae.org/journal
http://www.ashrae.org/bookstore

ASHRAE Journal 2026.03 (Copyright by ashrae.org) translated by Bill Wang % iF{#

FEATURES 3%¢

26 Engineering Resilient Ventilation Systems for Pandemic Response,
Part 2-Rapid-Deployment Negative Pressure Isolation Units: Engineering
Validation & Practical Performance
FIEERF AT R LR ad b A5 F ML -Pg30E f ORIEHE < ¢
1 A5k TE VR AT
By Jinkyun Cho, Jongwoon Song, Seungmin Jang, Wonseok Oh

38 Rising Global Temperatures and Cold Stores
IR B L RS
By Chong Hak Tay; Jorg P.A. Thomsen

46 How TAB and BAS Benefit Building Commissioning
TAB ¥ BAS 4rim & 2 = H A f 52 5
By Ross D. Montgomery

2026 ASHRAE TECHNOLOGY AWARDS 3. jisf

56 Developing an Evaluation Framework for Net Zero Energy & Factories
@iﬁ?ﬁ%ﬁl&?%#ﬁ
By Kunita Shindo, Shun Kawakubo

62 2026 ASHRAE Technology Awards
2026 ASHRAE HjirpE

COLUMNS &
14 HVAC Fundamentals i % 3 A # &
Artificial Intelligence: What Every HVAC Practitioner Should Know
AAAPE A HVAC BGE A RE R
By Rohit Dhumane, Brian Freeman
20 HVAC Fundamentals 253 5 3 A # o
Clarifying Hot Gas Reheat & Hot Gas Bypass

RAHFERARF U
By Matt Price

72 Refrigeration Applications 4 & *

Celebrate Good Times

B F hFpEk

By Andy Pearson



ASHRAE Journal 2026.03 (Copyright by ashrae.org) translated by Bill Wang % iF{#

Podcast % %

Join guest host Allison Hambrick
and Matt Price as they discuss the
key differences between hot gas
bypass and hot gas reheat in
HVAC systems, and why they
should not be confused.

Listen to Justin Seter, David
Quirk and Dustin Demetriou,
live from AHR Expo 2026 with
the latest on liquid cooling in
data centers and industry-wide
updates on best practices.

HoT RIR

Listen to Justin Seter, David Quirk and Dustin Demetriou, live from AHR Expo 2026 with

the latest on liquid cooling in data centers and industry-wide updates on best practices.

BE kB AHRExpo 2026 I¥-:1% 3+ » 7 Justin Seter ~ David Quirk ¥ 2 Dustin Demetriou
LR EETAY <o A TR ATE B o 2 £ R A T AT o

Join guest host Allison Hambrick and Matt Price as they discuss the key differences between
hot gas bypass and hot gas reheat in HVAC systems, and why they should not be confused.
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Listen to 2025 - 2026 ASHRAE
President Bill McQuade discuss
his term’s Society theme “Healthy
Buildings: Designing for Life” and
qualities of an effective leader.

HOT RIR

Join Rebecca Norris and David
Schurk as they discuss the
importance of effective

and efficient filtration in a
building HVAC system.

Join Rebecca Norris and David Schurk as they discuss the importance of effective and efficient
filtration in a building HVAC system.

‘v » Rebecca Norris {v David Schurk > — [F #£3F 22 8 HVAC s 5L® > § 2 f B 30l he
B

Listen to 2025-2026 ASHRAE President Bill McQuade discuss his term’s Society theme
“Healthy Buildings: Designing for Life” and qualities of an effective leader.
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Rebecca Norris and Andy Pearson

3 EIE o discuss the centenary of domestic
St refrigeration, exploring its
= ' historical challenges and
innovations that continue to
impact modern technology.

ASHRAI|E
JOURNAL
Badri Patel, Fernando Dutra
Del Castillo, Kimberly Pierson
and Patricia Young [discuss
the process behind ASHRAE
certifications and their value in

advancing the HVAC industry.

HoT AIR

Badri Patel, Fernando Dutra Del Castillo, Kimberly Pierson and Patricia Young discuss the
process behind ASHRAE certifications and their value in advancing the HVAC industry.
;ﬂﬁ—ﬁ’ Badri Patel, Fernando Dutra Del Castillo, Kimberly Pierson % Patricia Young — F 45 3¢
ASHRAE ;i@ F (s crnide > W2 v P did HVAC 2 ¥ 8 B ¢ i 2 e

Rebecca Norris and Andy Pearson discuss the centenary of domestic refrigeration, exploring its
historical challenges and innovations that continue to impact modern technology.
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Podcast %

- Join Technical Editor Rebecca

3 ki Norris and Darrell Peil, who
discuss the often-overlooked
benefits of pipe insulation and
its impact on energy savings.

Join Assistant Editor Allison
Hambrick and Max Rohr
as they discuss zero energy |
buildings, biomimicry and St -
designing for energy efficiency. HOT AIR

Join Assistant Editor Allison Hambrick and Max Rohr as they discuss zero energy buildings,
biomimicry and designing for energy efficiency.
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Join Technical Editor Rebecca Norris and Darrell Peil, who discuss the often-overlooked
benefits of pipe insulation and its impact on energy savings.
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22 Determining Minimum Heat Exchanger Flow
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By Julien Allard
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- Join ASHRAE Journal Technical

3 o Editor Rebecca Norris and Austin
Shelnutt as they discuss liquid
cooling solutions for data
centers, focusing on cold plate
design and energy efficiency.

Join Jamie Kono, Robert

Hart and Laura Van Rietema

as they discuss how window
retrofits impact energy efficiency
in commercial buildings, using ok -

One Maritime Plaza as a case study. ' HOT AIR

Join Jamie Kono, Robert Hart and Laura Van Rietema as they discuss how window retrofits
impact energy efficiency in commercial buildings, using One Maritime Plaza as a case study.
4t »~ Jamie Kono ~ RobertHart 2 LauraVanRietema > — F£3t & = seddoim B85 £2 8
g AT > 00 One Maritime Plaza 15 & 64 47 ©

Join ASHRAE Journal Technical Editor Rebecca Norris and Austin Shelnutt as they discuss
liquid cooling solutions for data centers, focusing on cold plate design and energy efficiency.
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Podcast % %

Join Rebecca Matyasovski and
Mahmood Farzaneh Gord as they
explore the benefits of duct
sealing, highlighting how it

Join Badri Patel, Christopher can lead to energy savings in
Williams and Scott McGinnis commercial buildings.
as they discuss the impact :
of A2L refrigerants, ASHRAE
Standard 15 and its implications e ol -
and the future of VRF technology. el HOT AIR

Join Badri Patel, Christopher Williams and Scott McGinnis as they discuss the impact of A2L
refrigerants, ASHRAE Standard 15 and its implications and the future of VRF technology.
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Join Rebecca Matyasovski and Mahmood Farzaneh Gord as they explore the benefi ts of duct
sealing, highlighting how it can lead to energy savings in commercial buildings.
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Join Allison Hambrick and
Gursaran Mathur as they

discuss carbon dioxide in car
cabins and how to prevent it from
negatively affecting occupants.

furnaces, highlighting energy [=]
savings and cost benefits.
Join Alexander Butkus as he discusses the advantages of heat pumps over natural gas

furnaces, highlighting energy savings and cost benefits.
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Join Alexander Butkus as he 3

discusses the advantages of :
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heat pumps over natural gas jlmiaiu !l
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Join Allison Hambrick and Gursaran Mathur as they discuss carbon dioxide in car cabins and
how to prevent it from negatively affecting occupants.
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Join Journal Editor Drew

Champlin and Max Sherman as
they discuss the evolution of 1AQ
paradigms from ancient ventilation
practices to modern standards.

Join David Schurk as he delves into [=] %51 [=]
managing humidity in hospitals ?

and the benefits of reducing A/SHRAE -
reheat to improve HVAC&D JOURNAL [um]
system sustainability.

Join David Schurk as he delves into managing humidity in hospitals and the benefits of reducing
reheat to improve HVAC&D system sustainability.
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Join Journal Editor Drew Champlin and Max Sherman as they discuss the evolution of IAQ
paradigms from ancient ventilation practices to modern standards.
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Join Joseph Schwartz as he discusses the transformation of a decommissioned power
plantinto a state-of-the-art STEM learning facility.
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Listen to an update on the state of liquid cooling in data centers. Topics of discussion include
research on liquid cooling resiliency and more.
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