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Pakistan Railways: A Track Towards
Modernization Amidst Enduring Challenges

n a significant

Ipush to revitalize

its aging infra-
structure, Pakistan Rail-
ways (PR) has embarked
on a transformative jour-
ney, channeling over
Rs31 billion into six
major development proj-
ects under the Public Sec-
tor Development Pro-
gram (PSDP).

This ambitious initiative
targets the critical rehabilitation
and upgradation of the coun-
try’s extensive railway network,
promising to usher in a new era
of safety, efficiency, and relia-

bility for both passengers and
freight operators nationwide.
The cornerstone of this
investment is a series of essen-
tial track
safety proj-
ects spanning
key corri-

artery connecting Keamari to
Hyderabad in Karachi Division
is allocated Rs5.4 billion, while
the extensive Khanewal to

sion is set for gt o R e
Shahdara route via Shorkot,

renewal.
Similarly, the Tando Adam  Faisalabad, and Qila
to Rohri stretch will see Rs4.83  Sheikhupura commands a

billion in upgrades. The vital Rs6.3 billion investment. Fur-

sicantly slash

thermore, the Sher Shah to

Kundian section in Multan and
the Rohri to Sibi section in
Sukkur are earmarked for Rs4.9
billion and
N0 RsS.49 bil-
TN lion, respec-
'/ tively.
The
. anticipated
ﬁbeneﬁts are
*i substantial.

travel times,
saving commuters from 25
minutes on the Keamari-
Hyderabad line to a remark-

COMMERCIAL ESS
125 (kW) - 261 (kWh)

{BILAL

BILAL SWITCHGEAR
ENGINEERING (PVT.) LIMITED

SWITCHING ON

RELIABILITY
SINGE 1978

Sigma

elektrik

iy Turk

Low Voltage

P oo et

able 106 minutes on the Sher
Shah-Kundian route. This
enhancement is expected to
make rail travel a more com-
petitive and appealing option,
fostering greater connectivity
and economic activity.

Beyond these critical track
rehabilitation efforts, Pakistan
Railways is simultaneously
forging ahead with other
strategic initiatives. The intro-
duction of modem, air-condi-
tioned trains like the Green
Line Express and the Jinnah
Express aims to elevate pas-
senger comfort,

PR is also venturing into
public-private partnerships
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Government’s Pro-Export Measures Hailed by
Textile Council as Crucial Economic Signal

he Pakistan

Textile

Council
(PTC), representing
the nation’s premier
textile exporters, has
extended formal grati-
tude to Prime Minister
Shehbaz Sharif,
Deputy Prime Minister
Ishaq Dar, and Com-
merce Minister Jam
Kamal Khan for their
recent recognition of
top exporters. The
Council termed the
acknowledgment a
vital “vote of confi-
dence” in the export
sector and a clear reaf-
firmation of the gov-
ernment’s commitment
to fostering perform-
ance and global com-
petitiveness.

In a detailed statement,
PTC Chairman Mr. Fawad
Anwar emphasized that this
encouragement arrives at a
critical economic juncture,
“At a time when Pakistan
has limited fiscal space due
to the IMF program, the
government’s decision to
support exports through
smart, market-based meas-
ures is both courageous and
economically sound,” he
stated.

The Council specifically
applauded recent monetary
interventions, including the
reduction in the Export Refi-

nance Facility (ERF) rate.

—~

Mr. Anwar highlighted the
pivotal role of State Bank
Governor Jameel Ahmad in
designing a framework that
achieved this reduction
without imposing a fiscal
burden. He explained that a
complementary 1% cut in
the Cash Reserve Require-
ment (CRR) released over
Rs. 300 billion in liquidity,
allowing banks to absorb the
ERF rate cut while main-
taining stability. “This
approach strengthens market
liquidity, lowers exporters’
financing costs, and pre-
serves banking sector confi-
dence—a testament to close
fiscal-monetary coordina-
tion,” Anwar added.

Further, the PTC wel-
comed the Prime Minister’s
announcement to remove
cross-subsidies from indus-
trial power tariffs, calling it
a “long-overdue correction™

of structural distortions that

have penalized export-ori-
ented industries. According
to Anwar, these cumulative
steps signal a decisive poli-
cy shift toward targeted,
export-led growth as the
economy enters a post-sta-
bilization phase.

Addressing external
trade challenges, the Chair-
man downplayed alarm over
the recently concluded
India-EU Free Trade Agree-
ment. “There is no case for
panic. Competitiveness—not
fear—should guide policy,”
he asserted, arguing that the
threat to Pakistan’s EU
exports is overstated. He
expressed confidence that
Pakistan’s value-added tex-
tile exporters, with their
strengths in quality, sustain-
ability, and buyer relation-
ships, are well-positioned to
compete when the pact takes
effect next year.

e &
B

Looking forward, the

r'
o

PTC outlmed an urgent
reform agenda for sustain-

tion of the GSP Plus status
through robust compliance.

* Regionally competitive
taxation with a reduced bur-
den on documented busi-

- nesses.

= Investment-linked tax
incentives to spur private
sector expansion.

« A stable, market-
aligned exchange rate.

= Duty-free access to
export inputs.

* The decisive removal
of bureaucratic hurdles.

Reaffirming its partner-

1 ship with the government,

the PTC pledged to collabo-
rate in translating macroeco-
nomic stability into sus-
tained export growth, job
creation, and increased for-
eign exchange earnings for
Pakistan.ll

able export growth, advocat-

ing for:
 The secure continua-

Pakistan Railways: A Track Towards
Modernization Amidst Enduring Challenges

Contd from page R-1
(PPPs) to revitalize station
development and onboard
services, including the out-
sourcing of catering. A major
focus is on boosting freight
revenue, with plans to
upgrade goods terminals and
offer competitive tariffs to
recapture market share from
road transport. Notably, the
strategic ML-1 project under
the China-Pakistan Economic
Corridor (CPEC) remains the
long-term linchpin for a
complete, high-capacity
mainline overhaul.

However, the path to a
full resurgence is fraught with

persistent bottlenecks. Chron-
ic financial constraints and
circular debt severely limit
PR’s ability to fund even rou-
tine maintenance, leading to a
reactive rather than proactive
approach. Bureaucratic inertia
and political interference
often delay project approval
and implementation, while
outdated operational practices
and an aging rolling stock
fleet hamper efficiency. Fur-
thermore, encroachments on
railway land and vandalism
of assets pose significant
security and logistical chal-
lenges, diverting valuable
resources.

The Rs31 billion invest-

ment marks a crucial, positive
stride for Pakistan Railways,
directly addressing decades
of infrastructural decay. The
concurrent new initiatives
demonstrate a broader vision
for modernization, Yet, the
organization’s journey
remains a race against time.
Overcoming deep-seated
financial, administrative, and
operational bottlenecks is
imperative to ensure these
substantial investments yield
their full, sustainable poten-
tial, ultimately transforming
Pakistan Railways back into
the robust economic artery
the country desperately
needs. ER Report
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ari Ener-

gies Limit-

ed has
announced that its
wholly owned sub-
sidiary, Mari Minerals
(Private) Limited, has

|

et -1

entered into a Joint
Venture Agreement
with MSALABS Limit-
ed, a Canada-based
company, for the estab-
lishment and operation
of a full-service assay
laboratory in Pakistan.
According to the compa-

ny, the proposed joint ven-
ture is subject to obtaining
the required corporate, regu-
latory, and governmental
approvals. Under the agree-
ment, a dedicated project
company will be incorporat-
ed with equal shareholding

between Mari Minerals and
MSALABS.

The planned facility will
offer comprehensive, [SO-
certified mineral testing serv-
ices, covering the entire
value chain from sample
preparation to assaying. The
laboratory is expected to play
a key role in supporting Pak-
istan’s mining and mineral
exploration sector by provid-

February16-28, 2026 )
Assay Laboratory in Pakistan

Mari Energies’ Subsidiary Enters JV with
Canada’s MSALABS

ing internationally accredited
testing services locally.

The company stated that
the initiative aligns with its
strategy to strengthen techni-
cal infrastructure for the
country’s mining industry
and enhance the availability

The Kalchas South Block
is operated by United Energy
Pakistan Limited (UEPL),
which holds a 46 percent
working interest. Mari Ener-
gies Limited owns a 44 per-
cent working interest, while
Dewan Petroleum (Pvt.)

SO

MAP.!
ENERG g

of globally recognized labo-
ratory services within Pak-
istan.

Announces Gas Discov-
ery at Tibri-1 Well in
Balochistan

Mari Energies Limited
has announced a gas discov-
ery at the Tibri-1 exploratory
well, drilled in the Kalchas
South Block located in Dera
Bugti District, Balochistan.

Sy

Limited (DPL) holds the
remaining 10 percent stake.
According to the infor-
mation shared by the compa-
ny with the Pakistan Stock
Exchange, Tibri-1 is the first
exploratory well drilled in
the Kalchas South Block.
The well was spudded on
November 11, 2025, and
drilled to a total depth of
7,170 feet. Initial testing of

the Dunghan/Sui Main Lime-
stone (SML) formation has
yielded encouraging results.
The well flowed gas at a rate
of 11 million standard cubic
feet per day (MMSCEFD) at a
64/64-inch choke with a
wellhead flowing pressure of

561 psig. At a 32/64-inch
choke, the well produced 6.5
MMSCFD of gas with a
wellhead flowing pressure of
1,161 psig.

Further testing and eval-
uation are currently under-
way to assess the full pro-
duction potential of the dis-
covery.

The area had remained
largely unexplored for an

extended period due to secu-
rity challenges. However,
following the acquisition of
additional working interest
from DPL in July 2023, the
joint venture resumed explo-
ration activities in the block.
The successful Tibri-1 dis-

[ .
Hals S

covery reflects the joint ven-
ture’s renewed commitment
to unlocking Pakistan’s
domestic hydrocarbon poten-
tial and contributing to the
country’s energy security.

The discovery is expect-
ed to support ongoing efforts
to reduce reliance on import-
ed energy and strengthen
indigenous gas supplies. —
ER News Desk

Three Universities Sign MoUs with JobGenie for
Al-Based CampusConnect Career Platform

Shah Abdul Latif

University, and Shaheed

ty have signed separate

University (SALU), Aror Benazir Bhutto Universi- Memorandums of

e mams
e,
aIiDan

2 Rig Inspection

Understanding (MoUs)
with JobGenie to imple-

ment its CampusConnect
module, aimed at
strengthening univer-

Bijli"Ghar Engineering Review |
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sity career services

| >¢-JobGenie

The Smart Recruiter

through a centralized digital
platform. The system also
allows institutions to onboard
industry partners and facilitate
Al-based engagement and
placement opportunities for
university alumni.

The initiative is expected
to enhance collaboration
between academia and indus-
try while modemizing career

S . |
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Food, Agriculture and Drug Testing

Punjab Inaugurates PAFDA, Described as South
Asia’s Most Advanced Science Enclave

rime Minister PAFDA. The prime minister cols in agriculture, food safe-

Shehbaz and the chief minister also ty, and pharmaceuticals.
Shatif atid laid the foundation stone of a PAFDA Director General
atil-an hostel for women scientists, Dr Talat Naseer Pasha

Punjab Chief Minister
Maryam Nawaz formal-
ly inaugurated the Pun-
jab Agriculture, Food
and Drug Authority

underscoring the govern-
ment’s commitment to sup-
porting scientific talent and
gender inclusion in research.
The ceremony was
attended by diplomats from

informed the participants that
the authority employs 232
scientists, the majority of
whom are gold medalists,
with women making up 70
percent of the workforce. He

(PAFDA), F -added that pro-
described - & ) i~ I o fessionals from
as South pi=" W& N\ -‘-J\\ \ &  other provinces
12’ first BN [ (2 | 4 are also serving
Asia’s firs \‘*‘r_“- 4 %, at the facility,
and most ; e making it a truly
advanced s % : \ national scientific
Punjab Sci-§ by resource.
ence u; Dr Pasha
explained that
Enclave, 4 PAFDA is
bringing i — equipped to

20 countries. The visiting
dignitaries were briefed on
the authority’s capabilities,
after which the premier and
the CM toured multiple
departments, observing labo-
ratory procedures, sampling
techniques, and testing proto-

ensure stringent quality stan-
dards for food, agricultural
produce, and pharmaceutical
products. Its capabilities
include nutrient profiling,
microbiological safety test-
ing, and ingredient verifica-
tion, which are critical for

state-of-the-art agricul-
ture, food, and drug-
testing laboratories
under one roof.

The inauguration marked
the commencement of full
laboratory operations at

e’rls Doos’r \Hour STOPTUPI N
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consumer safety and export
compliance.

He noted that the estab-
lishment of PAFDA would
significantly reduce Pak-
istan’s reliance on foreign
laboratories for quality certi-
fication and help restore
international confidence in
Made in Pakistan products.

A high-tech drug testing

laboratory, developed with
technical assistance from
England and Tiirkiye, has
already been made opera-
tional. So far, 42 advanced
machines worth Rs 4.4 bil-
lion have been installed,
while an additional 565
machines are planned to be
added in the near future to
further enhance testing

capacity and precision.
Officials described
PAFDA as a landmark step
toward strengthening Pak-
istan’s scientific infrastruc-
ture, ensuring food and drug
safety, and improving the
country’s export competitive-
ness through internationally
benchmarked testing and cer-
tification facilities. — ERMD

Surge in Counterfeit Pesticides:

CCP Warns of Threat to
Farmers, Yields, and Environment

he Competi-

tion Commis-

sion of Pak-
istan (CCP) has raised
serious concerns over
the widespread pres-
ence of counterfeit and
adulterated pesticides,
terming it a major threat

| to Pakistan’s agriculture

sector, farmer incomes,
environmental sustain-
ability, and fair market
competition.

In a recent report, the
CCP noted that offenders
involved in adulteration,
counterfeiting, and misbrand-
ing often evade meaningful
penalties, creating an uneven
playing field for genuine
manufacturers and dealers
while exposing farmers to
substandard and potentially
harmful products.

The report highlighted
that since pesticides are
imported in bulk and
repacked locally for sale, this
stage of the supply chain is
particularly vulnerable to
tampering. During repackag-
ing, products are frequently
diluted with inferior materials

or substituted with cheaper
chemicals. These counterfeit
pesticides are then packaged
to closely resemble genuine
brands, misleading farmers
and distorting the market.
The issue is especially
acute in cotton-growing

s " - g

regions of Punjab and Sindh,
where poor-quality pesticides
have led to ineffective pest
control, reduced crop yields,
and increasing pest resist-
ance. Farmers bear the finan-
cial losses, while legitimate
companies suffer from unfair
competition.

The CCP also warned
that adulterated pesticides
may contain hazardous sub-
stances that threaten human
health and contribute to soil
and water pollution. Several
such instances have recently
been reported.

A key challenge identi-
fied in the report is limited
testing and quality assurance
capacity. Although pesticid

testing laboratories exist at
federal and provincial levels,
their number, equipment, and
staffing are inadequate rela-
tive to the volume of imports
and local formulations. Many
labs lack modern equipment,
standardised protocols, opera-
tional budgets, and qualified
technical staff, resulting in
insufficient pre-shipment
inspections and weak post-
market surveillance.

In 2024, the Sindh Agri-
culture Department launched
crackdowns against counter-
feit agricultural products.
Department teams conducted
raids in Shaheed Benazirabad,
Sanghar, Golarchi, and
Sajawal, seizing 5,318 bags of
fake agricultural medicines
and fertilizers.

In Sajawal, officials con-
fiscated 400 bags of Hapo
Granules and 68 bags of Ver-
taco products from an unreg-
istered dealer. In Golarchi’s
Shaheed Fazil Rahu area,
authorities seized thousands
of suspicious bags, including
1.000 counterfeit Fertira
Granules. Over 40 additional
samples were collected from
Sanghar and Shaheed
Benazirabad for testing. —
ERMD
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The Reliability of Process Simulation Results in

Chemical Engineering Industries: A Critical Assessment
Dr. Saad Nadeem

rocess simula-

tion has

become the
central nervous SyStEI'ﬂ
of design, optimization,
and troubleshooting in
capital-intensive chemi-
cal process industries
(CPIs) such as refiner-
ies, gas sweetening
plants, and fertilizer
complexes.

While these sophisticated
software tools (Aspen
HYSYS, Plus, ChemCAD,
PRO/I, etc.) are indispensa-
ble, the blind trust in their
outputs is a perilous mistake.
Their reliability is not inher-
ent but is earned through a
rigorous understanding of
their foundations, limitations,
and the context of their appli-
cation. This paper examines
the factors governing the reli-
ability of simulation results
across these key sectors.

1.  Foundations of
Reliability: The Building
Blocks

The reliability of any
simulation hinges on the
quality of its core compo-
nents:

Thermodynamic Models:
The single most critical
choice. The model must
accurately represent the
phase behavior and proper-
ties of the specific chemical
system.

Refineries: Complex
hydrocarbon mixtures require
sophisticated equations of
state (EoS) like Peng-Robin-
son or SRK. Reliability for
distillation columns depends
on accurate prediction of
vapor-liquid equilibrium
(VLE), especially for non-
ideal azeotropic systems.

Gas Sweetening: Simu-
lating amine-based CO2/H2S
removal involves highly non-
aqueous electrolyte systems.

Models must account for
chemical reactions, ionic
strength, and heat effects.
Electrolyte NRTL or specific
amine packages are essential.

Fertilizer
(Ammonia/Urea): High-pres-
sure synthesis loops (e.g.,
Haber process) demand accu-
rate EoS for hydrogen, nitro-
gen, and ammonia mixtures.
For urea plants, chemical
equilibrium and simultaneous
vapor-liquid-solid phases
must be modeled.

Property Data: Simula-
tion results are only as good
as the underlying pure com-

ing or inaccurate BIPs for
key pairs are a common
source of error, requiring
regression from experimental
data.

Unit Operation Models:
The fidelity of reactor kinet-
ics (for catalytic reforming,
hydrocracking, ammonia syn-
thesis), tray efficiency in
columns, and heat exchanger
fouling factors must be
appropriately specified.
Using idealized models
instead of rigorous ones
degrades reliability.

2. Industry-Specific
Challenges & Reliability

reality is unreliable by defini-
tion. Therefore, model cali-
bration is the bridge between
a theoretical simulation and a
reliable plant tool.

Data Reconciliation &
Parameter Estimation: Using
plant operating data (temper-
atures, pressures, flows, com-
positions) to adjust uncertain
parameters (e.g., heat transfer
coefficients, reaction rate
constants) within physically
meaningful bounds ensures
the model mirrors the real
plant.

Scope Definition: Relia-
bility is context-dependent. A

Table 1: Industry-Specific Challenges & Reliability Considerations

Key
Indust Reliability Pitfalls Path to Higher Reliabilit
kd Processes i gh ¥
Complex Feedstock: Real crude
;mﬁ}g:;;nds ﬁie compc;r;{lejr;tos. Use detailed hydrocarbon
Crude 5 4 characterization (ASTM
e comp.onen > . D86, TBF). Regularly update
Distillation, Lumping/delumping  schemes
2 . . : feed assays. Integrate
Refining FCC, introduce error. Coking/Fouling: i
; ,. | reactor models with
Reforming, Steady-state models  don't L )
: deactivation functions.
Hydrotreating | capture gradual performance : i
- Calibrate models frequently
decay. Catalyst Deactivation: .
e . with plant data.
Kinetic models often ignore
time-depandent activity loss.
Non-ldeality: Severe non-ideal
behavior of amine-acid gas- | Use validated electrolyte
Amine water systems. Degradation & thermodynamic packages.
Treatin Heat Effects: Oxidative/thermal | Incorporate plant data for
Gas o & amine degradation changes | amine degradation
Sweetening ——— solution properties, affecting | products and heat stable
(Claus) Y capacity and corrosion. | salts. Model
Equipment Hydraulics: Foaming, | absorber/regenerator with
weeping, and flooding in | hydraulics (e.g., tray rating).
columns are hard to model.
High-Pressure Equilibrium: Small
errors in equilibrium constants
t high 150-300 b :
Ia dltg Ipressure [_ .ar) Use high-accuracy EoS—
Ammonia FRRIAE MU TRER S RTERIRn (e.g., Benedict-Webb-Rubin
: and recycle rates. Corrosion & 3 .
Synthesis, variants). Validate reactor
- - . By-products: In urea plants, . . .
Fertilizer Nitric  Acid, : models with pilot/operating
carbamate formation and SR
Urea B data. Perform sensitivity
: corrosion rates affect ;
Production ) analysis on heat exchanger
operational envelopes. Energy
. . network.
Integration: Highly heat-
integrated; a reliability error
cascades.
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ponent and binary interaction  Considerations model reliable for screening

parameter (BIP) data. Miss-

A model uncorrelated to

alternative solvents for gas

sweetening may be wholly
unreliable for detailed packed
column design, which
requires rigorous mass trans-
fer models.

User Expertise: The
greatest software cannot
compensate for a lack of
fundamental engineering
knowledge. Understanding
the physical phenomena, the
software's algorithms, and
the industry's operational
quirks is paramount.

4.  Limitations and
the Role of Simulation

Even a well-calibrated
model has inherent limita-
tions that define the bound-
aries of its reliability:

Steady-State vs. Dynam-
ic: Most models are steady-
state. They cannot reliably
predict transient behavior
during startups, shutdowns,
or upsets unless dynamic
simulation is employed.

Equipment Reliability:
Simulations predict process
performance, not mechani-
cal failure of pumps, com-
pressors, or instruments.

"Unknown Unknowns":
Simulations cannot predict
unforeseen catalyst poison-
ing, unusual feed contami-
nants, or severe weather
impacts unless explicitly
modeled.

Thus, the role of simula-
tion is not to provide a sin-
gle "answer," but to:

1. Understand Trends:
("What happens if feed sour
gas concentration increases
by 10%7").

2. Optimize within
Constraints: Find optimal
setpoints for maximum yield
or minimum energy.

3. Perform Risk-Free
"What-If" Analysis: Test
scenarios too risky or costly
to trial in the plant.

4. Support Design &
Debottlenecking: Size
equipment and identify lim-
iting process steps.

Conclusion
The reliability of
process simulation results in
refineries, gas sweetening,
and fertilizer industries is a
multi-layered achievement,
not a given. It is built upon
the careful selection of ther-
modynamic models, accu-
rate property data, and rep-
resentative process models,
all tailored to the specific
chemistry and challenges of
the industry. This technical
foundation must then be
cemented by continuous cal-
ibration with real plant data
and guided by seasoned
engineering judgment. Ulti-
mately, a reliable simulation
is a *living model*—con-
tinuously validated and
updated. It serves as a pow-
erful, but not infallible, dig-
ital twin that informs deci-
sion-making, drives effi-
ciency, and enhances oper-
ational understanding,
while always acknowledg-
ing the complex, some-
times unpredictable, reality
of the physical plant. The
most reliable outcome of
any simulation is often not
a number, but a deeper
insight into the process
itself.
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Scaling Technology-Driven Enterprises

caling technology-driven

businesses starts with a para-

dox: the innovation that ini-
tially drives success becomes the
limit to further growth. Founders
usually design systems that do not

last but are creative and innovative.

The shift from invention to institution
involves a metamorphosis of structure, where
agility is maintained, and complexity increas-
es. The actual scalability is not the simple
duplication of output but the multiplication
of value creation without proportional
increases in friction, expense, and vulnerabil-
ity. This requires a conscious move from
heroic improvisation to contrived reliability.

A technology enterprise is not a set of
products but a dynamic web of dependent
processes—technical, organizational, infor-
mational, and economic. The stress of growth
makes every node tense and all the weak
links large. Scaling enterprises can view bot-
tlenecks as indicators and not failures by
drawing the architecture of constraint. By
this, they start becoming adaptive systems,
which can self-regulate and improve them-
selves, rather than being linear operations.

Elastic systems are dynamically distrib-
uted to such an extent that demand spikes are
not existential threats. But architecture is not
technical only. It represents an assumption
that the future will be more complicated than
the present and that resilience should be
planned in advance, not handled in retro-
spect.

Information becomes the lifeblood of the
scaling company. As organizations grow, the
returns on intuition decrease, whereas the
returns on evidence increase. As high-growth
companies, they incorporate sensory capabil-
ities in all operations, which transform user
feedback, operational data, and environmen-
tal indicators into constant feedback loops.
The business turns from a decision-making
hierarchy into a learning organism. In these
systems, there is a higher flow of knowledge

than authority, and adaptation becomes an
emergent feature as opposed to a managerial
directive.

But excellence in technology does not
necessarily create scale; cognition in the
organization must grow similarly. Initial-
stage teams live under the influence of tacit
knowledge and mutual understanding, which
are overcome by expansion. Knowledge in
scalable business ventures is externalized in
the form of documentation, codified proce-
dures, and cultural heuristics. They make
implicit norms explicit so that they can bring
about coherence even in the absence of
proximity. By so doing, culture is not justa
social phenomenon but a technology.

In a scaling sense, leadership changes to
orchestration as opposed to control. The role
of the leader changes to that of problem-
solver, environment designer, and the person
who creates the conditions within which
thousands of decentralized decisions become
consistent with strategic purpose. This
demands belief in shared intelligence and
patience with discrepancies within limited
intent. Power ceases to be about giving
orders and becomes about creating an infor-
mational and ethical environment in which
people make their own decisions.

There is the complexity of economic
scalability. Technology-based firms are char-
acterized by high fixed costs and near-zero
marginal costs, which present the possibility
of exponential returns. But such a structure
also increases initial errors in judgment.
Pricing models, customer acquisition strate-
gies, and capital allocation mechanisms have
to be designed with foresight. Sustainable
scale arises when the growth of revenue is
greater than the rate of growth of either
operational costs or organizational entropy.

Network effects also complicate the scal-
ing equation. The more participants in the
platform, the greater the value for the rest of
the participants, and self-growth dynamics
are generated. However, networks are deli-
cate systems; any disproportion among inter-

ested parties can lead to a quick crash. Scal-
able enterprises will thus not just invest in
the growth of users, but in a balance of
incentives between customers, partners,
developers, and regulators. An unbalanced
scale is prone to accelerated instability.

Even innovation itself has to be scaled.
Creativity in small firms is informal and
decentralized; in large ones, it has to be
industrialized. Leading technology enterpris-
es create innovation pipelines and research
ecosystems, a mixture of exploratory experi-
mentation and rigorous validation. Failure is
an input and not an outcome, and discovery
is controlled by portfolio logic and not indi-
vidual intuition. This changes innovation
from sporadic breakthrough to sustained
renewal.

Scaling is intensified by globalization
with cultural and regulatory aspects. Tech-
nologies may be borderless, whereas institu-
tions are not. Enterprises need to build the
ability to localize without fragmenting, to
customize interfaces, governance designs,
and value propositions for various environ-
ments. The difficulty is to have a consistent
backbone and yet have contextual diversi-
ty—a dynamic that is parallel to the behav-
ior of biological organisms in different envi-
ronments, yet retaining genetic identity.

Ethical responsibility increases nonlin-
early with scale. Technologies with millions
or billions of users act as behavior shapers,
market shapers, and even democratic
shapers. Scalable businesses have to incor-
porate ethical vision in design and imple-
mentation. This is not only a compliance
role but a strategic one because trust
becomes critical infrastructure. Technical
superiority is not as important for long-term
scale as legitimacy is.

The time aspect of scaling is also not
given much thought. The path of growth is
not a smooth line but a series of phase tran-
sitions, which need various capabilities.
Early growth strategies can deter subsequent
resilience. Smart companies plan and pre-

pare ahead of
these inflection
points by
investing in
capabilities
that are not yet
in high
demand. By so
doing, they
convert scaling
from reactive
adaptation to
proactive evo-
lution.

Artificial
intelligence is
gradually becoming the driver of scalable
intelligence in the firm. Machine leaming
systems enhance human cognition, making it
possible to optimize supply chains, customer
experiences, and strategic planning in real
time. However, Al also introduces aspects of
opacity and dependence. Responsibly scaled
enterprises are those in which algorithmic
authority and human oversight are insepara-
ble, such that automation enhances judgment
and not just efficiency.

Growing a technology-based business is
a game of balancing speed and consistency.
Growth creates centrifugal forces that tend
to separate the organization, whereas gover-
nance, culture, and architecture create cen-
tripetal forces that hold it together. The
skill is in ensuring an active balance, where-
by growth does not diminish unity but
enhances it.

Scalability transcends business metrics
and tends toward institutional sustainability.
The business turns out to be a domain of
unending problem-solving, which could sur-
vive products, CEOs, and economic cycles.
Such organizations are not just growing, but
they are also developing. They are not just
evaluated based on their revenue or number
of users, but on their long-term ability to
create knowledge, opportunity, and value in
society across generations ll
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HVACREXPO
INTERNATIONAL
& CONFER ENCE

| F£8 12, 13,14 | KARACHI EXPO CENTRE /Af

HVACR Expo 2026 A Timely Convergence for
Industry, Innovatmn Climate Responsibility

he Pakistan HVACR
I Society is set to organize

its annual conference at
Expo Center Karachi from Febru-
ary 12, 2026—an event that has,
over the years, earned a reputation
as a credible and continuous plat-
form for professionals, manufactur-
ers, engineers, policymakers, and
academia.

At a time when Pakistan’s construction,
industrial, and energy sectors are navigat-
ing economic pressures alongside climate
commitments, this conference arrives with

renewed relevance.
HVACR (Heating, Ventilation, Air

Conditioning and Refrigeration) is no
longer viewed as a support utility for
buildings and industry; it is now central to
energy efficiency, environmental sustain-
ability, and human comfort. Globally,
HVACR systems account for a significant
share of electricity consumption and car-
bon emissions. For a country like Pak-
istan—where urbanization, vertical con-
struction, data centers, hospitals, malls,
and industrial units are expanding—the
sector holds enormous untapped potential
both economically and environmentally.
One of the key themes expected to
“8 dominate discussions is the localization of
- HVACR components and parts. Histori-
~ cally, Pakistan has relied heavily on

Contd on page 26
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Haier Advances Green HVACR with
Low-GWP Refrigerants and Smart Technologies

Salman Saleem of Haier Pakistan highlights the company’s commitment
to decarbonization in the HVACR sector through the adoption of eco-friendly
refrigerants such as R-32, R-1234ze, R-12332zd(E), and R-600a, along with
energy-efficient technologies aligned with LEED standards. He noted rising
customer awareness about environmental impact, Haier’s continued invest-
ment in Pakistan, plans for loT-enabled appliances, expanded production tar-
gets for 2026, and rapid transfer of innovations from China to Pakistan.

By Muhammad Salahuddin

Muhammad Salahuddin:

In the context of decarbonization and reduc-
ing carbon footprints, HVACR is considered a
sensitive sector. What steps is Haier taking to
make its products more climate-friendly?

Salman Saleem: This is a very important
topic, and Haier is taking concrete steps
toward decarbonization and reducing environ-
mental impact across its HVACR and appli-
ance portfolio.

In the past, the industry widely used R-22
(HCFC-22) refrigerant, which is harmful to the
ozone layer. Haier has completely shifted away
from R-22 to R-32, which has zero ozone deple-
tion potential (ODP) and a much lower global
warming potential (GWP) compared to older
refrigerants.

In our chiller range, we are now using
next-generation refrigerants such as R-1234ze
and R-1233zd(E). These are ultra-low GWP
refrigerants and are considered among the
most environmentally responsible options
available globally today.

Beyond refrigerants, Haier focuses on ener-
gy-efficient components, inverter technology,
intelligent controls, and heat-exchange opti-
mization to reduce overall energy consumption,
which directly lowers carbon emissions.

We also align our manufacturing and prod-
uct standards with international green building

certifications such as LEED Gold and LEED
Platinum requirements. This applies not only to
commercial air conditioning but also to refriger-
ators, freezers, and other appliances where we
increasingly use R-600a (isobutane), another
low-GWP refrigerant.

At the corporate level, Haier is also engaged
in plantation drives and environmental cam-
paigns as part of its responsibility toward cli-
mate change mitigation.

MS: Consultants and companies may
understand these environmental improvements,
but how aware are end users about these new
technologies?

S8: Awareness has increased significantly
over time. When we participate in project bid-
ding, clients and consultants now ask specific
questions about the type of refrigerants, energy
efficiency ratings, and environmental impact of
our systems.

End users are becoming more conscious of
decarbonization and climate change. Many now
specifically ask whether the gases used are
ozone-friendly and low-GWP. This level of
awareness was not common a few years ago,
but today customers are much more informed
and environmentally responsible.

MS: While there is talk about foreign
investment leaving Pakistan, Haier continues to
invest. How do you see this in the context of
Pakistan’s economy?

S8: By the grace of God, Haier has shown

remarkable growth despite challenging econom-
ic conditions, floods, and regional uncertainties.
In 20235, Haier Pakistan crossed USD 1 billion
in revenue in the home appliances segment.

This growth, during tough times, reflects
Haier’s long-term commitment to Pakistan.
Continued foreign investment by companies
like Haier demonstrates confidence in the coun-
try’s market potential and economic future.

MS: What are Haier’s future plans and
upcoming product lines?

S8: Haier is the Platinum Sponsor of the
HVACR Exhibition in Karachi, where we will
showcase our latest technologies.

We are moving toward extended and
enhanced warranty programs, aiming to provide
customers with greater peace of mind.

In the refrigerator category, our focus is on
loT-enabled smart refrigerators, and we are

3

about to introduce new loT-based series in
Pakistan,

On the production side, Haier plans to
manufacture 3.5 million units annually by
2026 across various appliance categories.
While 2025 had its challenges, we are very
optimistic about 2026.

MS: China is advancing rapidly in technol-
ogy and innovation. How quickly does Haier
bring those innovations to Pakistan?

SS: Haier Pakistan is unique because it has
a strong on-ground presence, supported by Chi-
nese experts and local professional teams. Inno-
vations developed in China are first implement-
ed there and then rapidly transferred to Pakistan
and other markets.

Our local teams ensure that the latest tech-
nologies are executed and made available in
Pakistan without significant delays. l
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A Smart Approach to Sustainable Operations

Enerzone Engineering Services (EES) is an ‘Engincering
Consultancy Firm’, registered with the Pakistan
Engineering Council (PEC) and National Energy
Efficiency & Conservation Authority (NEECA) providing
comprehensive engineering solutions, including Energy
Audits, Feasibility Studies, Captive Power Co-generation
Plants, Solar Energy PV Systems, Boiler House
Engineering, RO Desalination Plants, HVAC, Compressed
Air, and Firefighting Systems.

Ill today’s competitive industrial
landscape, rising energy costs and
stricter compliance requirements are
pushing organizations to re-think how
they use and manage energy. Energy
audit and energy management have
become essential tools for industries
looking to improve efficiency, reduce
operational costs, and meet national and
international standards.

An energy audit is a systematic
inspection, analysis, and evaluation of
energy flows within a facility. The goal
is to identify areas of energy waste and
recommend practical measures to
improve efficiency without
compromising productivity.

Energy audit and energy management
are no longer optional. They are
strategic necessities for industries
aiming to stay competitive, compliant,
and sustainable. By understanding
cnergy usage and managing it
effectively, organizations can achieve
measurable cost savings and long-term
operational excellence.

Capt. (R) Mohammad Tahir Choudhry, TI (M), PN

the founder member and Chief Executive at Enerzone
Engineering Services, being Chartered Engineer, U.K.
has been extensively involved in Marine design and
surveys, Third party validation, Pre-shipment
mspections, Feasibility Studies, Tendering and ,
Contract Managementent with an engineering
excellence.

Engr. Muhammad Akbar

the founder member and Director at
Enerzone Engineering Services, being
lead auditor has been extensively
involved in project planning, conceptual
design development, design reviews,
feasibility studies, tendering, technical
evaluations, top supervision, and project
management, with a strong focus on the
textile sector.

Engineering Excellence
from Generation to
Co-Generation —

Since 2008

16+ Years of Experience
Enerzone Engineering Services is a
multidisciplinary consultancy firm with
over 25 years of combined experience in
project planning, design, and execution
of utilities and infrastructure for textile,
food, pharmaceutical, and process
industries.

Engineering Excellence from lienerai
to Co-Generation - Since 2008

Reduce Cost of Doing Business
Gateway to Cost-Effective Engineering Solutions
Think Tank for your Future Energy Landscape

Engineering Services

> Captive Power Co-generation Plants

> Energy Audit & Compliance

> Solar Energy PV Systems

> Boiler House Engineering D"
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> RO Desalination Plants & =

2 Fire Fighting Systems

2> HVAC Systems

2 Piping Design
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? km) Enerzone Engineering Services Provides a Roadmap

N EECA to Full Compliance Through a Cost Effective Remediation

for Heolth and Safety in the
Tenetile and Gomment Industry

Corrective Action Plan (CAP)

Suite No. 509, Sth Floor, SS Chamber,
Plot No. B-76, Estate Avenue, S..T.E., Karachi.
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Corporate Net-Zero HVAC Roadmaps Market Outlook
Outlook

Market

comprehens- otal for energy consumption stricter energy efficiency
ive market in commercial and industrial standards and emissions
search spaces. caps, organizations are com-
The primary growth driv-  pelled to adopt advanced,
study focused on net- ers for the Corporate Net- sustainable HVAC solutions.
zero decarbonization Zero HVAC Roadmaps mar-  The integration of renewable

ket are rooted in the global
push for carbon neutrality
and the urgent need to reduce

energy sources, smart con-
trols, and energy recovery
technologies is now central

strategies specifically
for HVAC systems. It
analyses regulatory
drivers, firm commit-
ments, technological
adoption paths, and
growth forecasts for
net-zero HVAC
roadmaps across indus-
tries.

As per our latest
research, the global Corpo-
rate Net-Zero HVAC
Roadmaps market size is val-
ued at USD 6.8 billion in
2024, demonstrating robust
momentum driven by the
accelerating focus on sustain-
ability and decarbonization
initiatives across industries.
The market is projected to
grow at a compound annual
growth rate (CAGR) of
12.4% from 2025 to 2033,
reaching a forecasted value
of USD 19.3 billion by 2033.
This significant expansion is
underpinned by stringent reg-
ulatory pressures, technologi-
cal advancements, and an
increasing corporate commit-
ment to achieving net-zero
emissions, especially in the
HVAC sector, which is piv-

greenhouse gas emissions
from built environments.
HVAC systems are among
the largest energy consumers
in commercial and industrial
buildings, often accounting
for 40-60% of total energy
use. With governments and
regulatory bodies instituting

to corporate net-zero strate-
gies. Additionally, the avail-
ability of green financing and
incentives for sustainable
infrastructure retrofits is
accelerating market adoption,
making the transition to net-
zero HVAC both a regulatory
mandate and a competitive

ol
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differentiator for forward-
thinking enterprises.

Another key factor fuel-
ing market growth is the
rapid pace of technological
innovation within HVAC sys-
tems. The emergence of
smart HVAC technologies,
such as [oT-enabled sensors,

il
i
T
[

T
TN
[

r I

Al-driven energy manage-
ment platforms, and
advanced building automa-
tion systems, is transforming
how organizations monitor,
optimize, and reduce their
HVAC-related carbon foot-
print. These technologies
enable real-time analysis of

energy consumption patterns,
predictive maintenance, and
seamless integration with
renewable energy sources
like solar and geothermal.
The proliferation of energy
recovery ventilation and vari-
able refrigerant flow systems
further enhances efficiency,

at iha wtﬂ‘ Ly I k .:I

supporting the shift toward
net-zero operations. As a
result, both new construction
and retrofit projects are
increasingly prioritizing
next-generation HVAC solu-
tions that align with corpo-
rate sustainability targets.
Furthermore, the market

is benefiting from the grow-
ing awareness among corpo-
rate stakeholders regarding
the long-term benefits of net-
zero HVAC adoption.
Beyond regulatory compli-
ance, organizations are rec-
ognizing the financial advan-
tages of reduced operational
costs, improved employee
well-being, and enhanced
brand reputation associated
with sustainable building
practices. The convergence
of environmental, social, and
governance (ESG) criteria in
investment decisions is
prompting businesses to pri-
oritize net-zero roadmaps as
part of their broader corpo-
rate responsibility agendas.
Industry associations and
global initiatives, such as the
Science Based Targets initia-
tive (SBTi) and the Net-Zero
Carbon Buildings Commit-
ment, are providing frame-
works and guidance, further
accelerating market momen-
tum.

Regionally, North Ameri-
ca and Europe are leading the
charge in the Corporate Net-
Zero HVAC Roadmaps mar-
ket, driven by progressive
environmental policies, sig-
nificant investments in green
building technologies, and a
mature ecosystem of HVAC
solution providers. Asia
Pacific is emerging as a high-

Contd on page 6
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growth region, propelled by
rapid urbanization, expanding
commercial infrastructure,
and increasing government
mandates for sustainable
development. Latin America
and the Middle East & Africa
are gradually adopting net-
zero HVAC strategies, sup-
ported by international col-
laborations and rising aware-
ness of climate change
impacts. The interplay of
local regulations, climate
conditions, and economic
factors shapes the pace and
nature of adoption across
regions, but the global trajec-
tory is unmistakably toward
widespread implementation
of net-zero HVAC solutions.

Solution Analysis

The solution segment of
the Corporate Net-Zero
HVAC Roadmaps market
encompasses heating, ventila-
tion, air conditioning, inte-
grated systems, and other
ancillary solutions designed
to optimize energy use and
minimize emissions. Heating
solutions are evolving with
the integration of renewable
energy sources such as solar
thermal and heat pumps, sig-
nificantly reducing reliance
on fossil fuels. Ventilation
systems are increasingly
leveraging energy recovery
technologies and advanced
filtration to improve indoor
air quality while minimizing

energy waste. Air condition-
ing solutions are incorporat-
ing low-GWP refrigerants
and high-efficiency compres-
sors, aligning with global
environmental standards.
Integrated systems, which
combine heating, ventilation,
and air conditioning into a
unified platform, offer supe-
rior control and efficiency,

enabling organizations to
achieve holistic energy man-
agement and net-zero targets.
The demand for these solu-
tions is particularly high in
sectors with large building
footprints and stringent sus-
tainability requirements, such
as corporate offices, health-
care, and education.

A notable trend within

: was established in 2003 as an electrical
nufacturing company by a group of qualified and
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the solution segment is the
shift toward modular and
scalable HVAC platforms
that can be tailored to the
specific needs of diverse
building types. Modular sys-
tems allow for phased imple-
mentation, facilitating retro-
fits in existing structures
without significant disruption
to operations. This flexibility

is crucial for organizations
looking to balance sustain-
ability with operational conti-
nuity. Additionally, the adop-
tion of integrated building
management systems (BMS)
is enhancing the interoper-
ability of HVAC components,
enabling centralized monitor-
ing and optimization. These
systems provide actionable
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insights through real-time
data analytics, supporting
proactive decision-making
and continuous improvement
in energy performance. As a
result, solution providers are
increasingly focusing on
interoperability, user-friendly
interfaces, and compatibility
with emerging smart building
standards.

The competitive land-
scape within the solution seg-
ment is characterized by a
mix of established HVAC
manufacturers, innovative
startups, and specialized
energy service companies.
Leading players are investing
heavily in research and
development to introduce
solutions that not only meet
regulatory requirements but
also deliver measurable ROI
for corporate clients. Partner-
ships and collaborations with
technology firms, renewable
energy providers, and con-
struction companies are com-
mon, enabling comprehen-
sive net-zero roadmaps that
address the entire lifecycle of
HVAC systems. Furthermore,
the rise of sustainability con-
sulting services is comple-
menting solution offerings,
guiding organizations
through the complex process
of technology selection, inte-
gration, and performance
tracking.

Looking ahead, the solu-
tion segment is poised for
substantial growth as organi-
zations increasingly recog-
nize the value of future-
proofing their HVAC infra-
structure. The ongoing transi-
tion to low-carbon
economies, coupled with the
proliferation of green build-
ing certifications such as
LEED and BREEAM, will
continue to drive demand for
advanced, integrated HVAC
solutions. The emphasis on
lifecycle assessment and total
cost of ownership is shifting
procurement decisions away
from upfront costs toward
long-term sustainability and
resilience. As regulatory
frameworks evolve and
stakeholder expectations rise,
solution providers that can
deliver proven, scalable, and
adaptable net-zero HVAC
platforms will be well-posi-
tioned to capture market
share.

Technology Analysis

The technology segment
is a critical driver of the Cor-
porate Net-Zero HVAC
Roadmaps market, encom-

Solution Analysis

passing innovations such as
smart HVAC, renewable
energy-powered HVAC,
energy recovery ventilation,
variable refrigerant flow
(VRF), and other emerging
technologies. Smart HVAC
systems leverage loT sensors,
Al-driven analytics, and
advanced automation to opti-
mize energy consumption,

reduce waste, and enhance
occupant comfort. These sys-
tems can dynamically adjust
temperature, humidity, and
airflow based on real-time
occupancy and weather data,
ensuring maximum efficiency
without compromising indoor
environmental quality.
Renewable energy-powered
HVAC solutions, including
solar-assisted and geothermal
systems, are gaining traction
as organizations seek to
decarbonize their building
operations and reduce
reliance on grid electricity.

Energy recovery ventila-
tion (ERV) systems are
becoming increasingly popu-
lar in both new construction
and retrofit projects. ERV
technology captures and
reuses waste heat from
exhaust air to pre-condition
incoming fresh air, signifi-
cantly reducing the energy
required for heating and
cooling. This not only lowers
operational costs but also
supports compliance with
stringent building energy
codes. Variable refrigerant
flow (VRF) systems offer
precise, zone-based climate
control, enabling individual-
ized temperature settings for
different areas within a build-
ing. VRF technology is par-
ticularly well-suited for large,
multi-tenant facilities where
usage patterns vary through-
out the day. The scalability
and flexibility of VRF sys-
tems make them a preferred
choice for organizations pur-
suing phased net-zero
roadmaps.

The technology segment
is also witnessing rapid
advances in digital twin and
predictive maintenance capa-
bilities. Digital twin technol-
ogy creates a virtual replica
of a building’s HVAC sys-
tem, allowing operators to
simulate performance scenar-
ios, identify inefficiencies,
and test optimization strate-
gies before implementation.
Predictive maintenance, pow-
ered by machine learning
algorithms, enables the early
detection of equipment

anomalies, reducing down-
time and extending asset
lifespans. These innovations
are transforming HVAC man-
agement from reactive to
proactive, ensuring that sys-
tems operate at peak efficien-
cy throughout their lifecycle.

As the technology land-
scape evolves, interoperabili-
ty and cybersecurity are
emerging as key considera-
tions for organizations adopt-
ing net-zero HVAC
roadmaps. The integration of
multiple technologies within
a single building ecosystem
requires robust data exchange
protocols and secure commu-
nication channels. Solution
providers are investing in
open standards, API-driven
architectures, and advanced
encryption to address these
challenges. The convergence
of HVAC technology with
broader smart building initia-
tives is creating new opportu-
nities for cross-industry col-
laboration, enabling holistic
approaches to sustainability
that extend beyond individual
systems to encompass entire
campuses and portfolios.

Application Analysis

The application segment
of the Corporate Net-Zero
HVAC Roadmaps market
covers commercial buildings,
industrial facilities, institu-
tional buildings, and other
specialized environments.
Commercial buildings,
including corporate offices,
shopping malls, and hospital-
ity venues, represent the
largest share of market
demand. These spaces typi-
cally have high occupancy
rates and stringent indoor air
quality requirements, making
efficient HVAC systems
essential for both operational
performance and occupant
well-being. The adoption of
net-zero HVAC solutions in
commercial buildings is driv-
en by regulatory mandates,
tenant expectations, and the
pursuit of green building cer-
tifications. Organizations are
increasingly retrofitting exist-
ing buildings with advanced
HVAC technologies to reduce
energy consumption and
align with corporate sustain-
ability goals.

Industrial facilities, such
as manufacturing plants and
warehouses, present unique
challenges and opportunities
for net-zero HVAC adoption.
These environments often
require specialized climate
control to support production
processes, equipment cool-
ing, and worker safety. The
integration of renewable
energy sources and energy
recovery systems is particu-
larly beneficial in industrial
settings, where waste heat
and process emissions can be
repurposed to reduce overall
energy demand. The com-
plexity of industrial HVAC
requirements necessitates tai-
lored roadmaps that balance
efficiency, reliability, and
compliance with industry-
specific regulations.

Institutional buildings,
including schools, hospitals,
and government facilities, are
increasingly prioritizing net-
zero HVAC strategies as part

Contd on page 10
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Why Certification and Standards Are
Critical for Pakistan’s HVAC Industry

Navigating Pakistan’s HVAC Industry: Strategies for Awareness,
Certification, and Excellence

ndustry leaders

Khalid Rabbani

(Fahim, Nanji
& deSouza), Amjad
Igbal (Welkin Solu-
tions), and Morten
Schmelzer (Systemair
AB) highlight that
Pakistan’s
HVACR sec-
tor faces
challenges
arising from
harsh climatic
conditions,
weak enforce-
ment of stan-
dards, high
energy costs,
and limited
technical
capacity.

They stress
that healthcare
and industrial facilities
require resilient, energy-
efficient, and fail-safe
HVAC systems tailored to
local needs.

They emphasise the

urgent need for stronger
regulations, minimum per-

s —
S AR

"We create better

formance standards, and
greater awareness of certi-
fied products. Certifica-
tions such as Eurovent,
AMCA, TUV, ASHRAE,
and PEC compliance are
seen as essential tools to
ensure quality, energy effi-
ciency, indoor air quality,
and long-term reliability.

They argue that without
strict adherence to certi-
fied benchmarks, substan-
dard products enter the
market, increasing opera-
tional costs and risking
occupant safety.

Amid harsh climatic

systemair

i

conditions and weak regu-
latory enforcement, stake-
holders in Pakistan's con-
struction sector underscore
the importance of certifi-
cations in ensuring reliable
and sustainable HVAC
solutions for industrial and
healthcare facilities.

As an emerging econo-

my, Pakistan stands at a
critical juncture where
shifting political and eco-
nomic landscapes are
impacting the construction
sector. Khalid Rabbani,
Director of Fahim, Nanji
& deSouza (Pvt.) Limited,

WE=LKIN
SOLUTIONS

An Official Systernair Distributor

s

air. Every day.
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Industrial Ventilation

Welkin offers Systemair wide range of AMCA
certified industrial ventilation fans in Pakistan.

Air Handling Unit

Welkin Solutions offers a wide range of
Systemair air handling units, including the
Geniox series, delivering reliable and efficient
ventilation solutions for diverse HVAC needs.

Central air conditioning

Welkin Solutions is an exclusive distributor of
Eurovent certified brand Systemair in the
territory of Pakistan. Systemair has all kinds
of high energy efficient HVAC equipment.

SagiCofim (

Welkin Solutions also supplies Sagicofim
hygienic HVAC products including HEPA &
ULPA filters, bag and panel filters, activated
carbon filters, and filter housings.
solutions are designed for
hospitals, laboratories, and pharmaceutical
environments requiring high

standards.

an engineering consultancy
with extensive experience
across diverse projects in
the country, highlights the
importance of macroeco-
nomic stability in driving
industry growth.

The growth of the
industrial sector has been
somewhat constrained due

to high utility costs and
higher returns in sectors
such as real estate. How-
ever, in recent years,
notable advancements have
occurred, particularly in
the healthcare sector, driv-
en by rising service

These
cleanrooms,

air-quality

demands.

Amjad Igbal, Chief
Executive Officer of
Welkin Solutions and
exclusive distributor of
brands like Systemair, also
notes the resilience and
positive developments
within Pakistan’s industrial
and healthcare sectors

despite broader economic
uncertainties affecting
investment and develop-
ment.

Industrial growth con-
tinues to be driven by
urbanisation, government
incentives, and consumer

demand, while healthcare
expansion is fuelled by
population growth, infra-
structure improvements,
and increased awareness of
healthcare needs. Regula-
tions mandating compli-
ance with international and
environmental standards
have also played an impor-
tant role in
shaping these
sectors.
Designing
for Local
Needs: Redun-
dancy and
Resilience
There is a
growing
demand for
HVAC solutions
tailored to criti-
cal applications,
according to
Igbal.
“Industries
require efficient
HVAC systems
to maintain optimal opera-
tional conditions, ensure
worker comfort, and com-
ply with environmental
regulations,” he says.
“Healthcare facilities
demand precise tempera-

Contd on page 18
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Jubilee Corporation: A Legacy of Excellence
in Pakistan's Electrical Industry

or over six
decades,
Jubilee Corpo-
ration (JC) has been a
pioneering force in Pak-
istan's electrical industry.
Founded in 1962, JC has
consistently upheld its com-
mitment to providing high-
quality, reliable, and cost-
effective electrical products
and solutions to its cus-
tomers. With a steadfast dedi-
cation to excellence, JC has
earned its reputation as a
trusted supplier of electrical,
electronics, and automation
technology products across
the nation.
Comprehensive Product
Offerings
Jubilee Corporation's
diverse product portfolio
caters to various sectors,
offering solutions in:
=Low Voltage Switchgear
The Low Voltage
Switchgear offers safe and
efficient power distribution
across various applications.
These solutions feature cut-
ting-edge technology, provid-
ing reliability and optimal
performance for both indus-
trial and commercial use.
*Medium Voltage Solution
The Medium Voltage
Solutions are tailored to meet
the complexities of modern
electrical systems. They pro-

vide robust performance and
seamless power distribution,
ensuring high reliability and
safety for critical applica-
tions.

= Power Distribution

Jubilee Corporation's
Power Distribution products
are engineered to
efficiently manage
and distribute power,
optimizing your elec-
trical infrastructure.
These solutions
ensure a reliable and
streamlined power
supply, catering to
diverse operational
needs.

* Automation

JC’s Automation
solutions embrace the
future of industrial
processes, helping
businesses streamline
operations and
increase productivity.
They offer state-of-
the-art automation

operations by effectively
managing energy resources.

«Power Quality

Ensure a stable and high-
quality power supply with
JC’s Power Quality solutions.
These products address volt-
age fluctuations and harmon-

improve energy efficiency,
enhance process control, and
ensure reliable performance
across industries.

«External Lightning Pro-
tection and Earthing Systems

Safeguard your buildings
with the comprehensive

components that keep
you at the forefront
of technological
advancements. l
*Energy Manage- B s
ment ics, guaranteeing consistent Lightning Protection and
Optimize your energy and reliable power output for ~ Earthing Systems. These
consumption and enhance sensitive equipment. solutions offer critical protec-
efficiency with Jubilee Cor- «Motion Division tion against electrical surges,
poration's Energy Manage- The Motion Division maintaining the integrity and

ment solutions. These inno-
vative products contribute to
sustainable and cost-effective

offers a comprehensive range
of advanced drives and
motors engineered to

safety of your equipment.
«Pneumatics
JC's pneumatic solutions

provide precision and control
in various manufacturing
processes. These reliable and
accurate products are essen-
tial for efficient automation
across diverse industries.

eInstrumentation and Con-
trols

The Instrumenta-
tion and Control
components are
designed for preci-
sion and reliability,
meeting the demands
of modern industries.
These solutions
ensure accurate con-
trol and monitoring,
enhancing opera-
tional efficiency.

Strategic Partner-
" ships with World-
Renowned Brands

One of JC's key
strengths lies in its
 partnerships with
“over 35 globally rec-
ognized specialist
manufacturers. These
collaborations enable
JC to offer cutting-
edge products and
technologies tailored
to the specific needs
of its customers. By aligning
with industry leaders, JC
ensures that its customers
have access to the best engi-
neering solutions available in
the market.

Unwavering Commitment

to Customer Satisfaction

At the heart of Jubilee
Corporation's operations is a
deep commitment to cus-
tomer satisfaction. JC priori-
tizes its customers at every
stage, from initial consulta-
tion to after-sales support.
The company's team of
skilled engineers works
closely with clients to pro-
vide customized solutions
and technical support, ensur-
ing that JC's products deliver
long-term reliability and per-
formance.

Looking Ahead: Innovat-
ing for the Future

In an industry character-
ized by rapid advancements,
Jubilee Corporation remains
at the forefront by staying
abreast of the latest trends
and technologies. JC is dedi-
cated to continuous improve-
ment, ensuring that its cus-
tomers benefit from the most
advanced and cost-effective
electrical solutions available.

As JC continues to inno-
vate and expand its reach, it
remains the trusted partner
for businesses seeking reli-
able and high-quality electri-
cal solutions.

For further details and
queries, reach out to JC at
info(@jubileecorporation.com
or UAN: +92 21 111 000 520
or visit our website at
www.jubileecorporation.com
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of broader public sector sus-
tainability initiatives. These
buildings often serve as com-
munity benchmarks for envi-
ronmental stewardship, mak-
ing them ideal candidates for
pilot projects and large-scale
retrofits. The availability of
public funding, coupled with
the need to ensure occupant
health and safety, is acceler-
ating the deployment of
advanced HVAC solutions in
institutional settings. Stake-
holder engagement and trans-
parent reporting are critical
success factors, as institution-
al buildings are subject to
heightened scrutiny from reg-
ulators, occupants, and the
broader community.

Other applications, such
as data centers, laboratories,
and transportation hubs, are
also contributing to market
growth. These specialized
environments have stringent
climate control requirements
and are often subject to
unique regulatory frame-
works. The adoption of net-
zero HVAC solutions in these
sectors is driven by the need
to ensure operational conti-
nuity, protect sensitive equip-
ment, and demonstrate lead-
ership in sustainability. As
organizations expand their
net-zero commitments to
encompass entire value
chains, the application seg-
ment will continue to diversi-

IN

Introducing Midea Smart Air, an air conditioner that learns you. It senses
your space, understands your habits, and adjusts automatically to keep
comfort just right - day and night, every six seconds.

Powered by Al, it delivers personalized comfort while quietly optimizing

fy, creating new opportunities
for solution providers and
technology innovators.

Service Analysis

The service segment of
the Corporate Net-Zero
HVAC Roadmaps market
includes consulting, imple-
mentation, maintenance, and
other value-added services.
Consulting services are in
high demand
as organiza-
tions seek
expert guid-
ance on devel-
oping, execut-
ing, and moni-
toring net-zero
HVAC strate-
gies. Consult-
ants help
clients assess
their current
infrastructure,
identify
opportunities
for improve-
ment, and
navigate com-
plex regulato-
ry landscapes.
They also provide support in
securing green financing,
obtaining certifications, and
engaging stakeholders
throughout the project lifecy-
cle. The growing complexity
of net-zero roadmaps is driv-
ing demand for specialized
consulting expertise, particu-
larly in sectors with unique
operational requirements and

energy use for real savings you can trust.

We are Pakistan’s first SGS tested and NEECA certified AC.
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Maintenance services

compliance challenges.
Implementation services
encompass the design, instal-
lation, and commissioning of
advanced HVAC systems.
These services are critical for
ensuring that new technolo-
gies are seamlessly integrated
into existing building envi-
ronments and operate as
intended. Implementation

partners work closely with
clients to coordinate project
timelines, manage supply
chains, and address unfore-
seen challenges. The focus
on quality assurance and per-
formance verification is
increasing, as organizations
seek to maximize the ROl of
their net-zero investments.

Turnkey solutions that com-
bine hardware, software, and
services are becoming
increasingly popular,
enabling organizations to
streamline procurement and
reduce project risk.
Maintenance services
play a pivotal role in sustain-
ing the benefits of net-zero
HVAC systems over the long

term. Preventive and predic-
tive maintenance programs
are essential for optimizing
system performance, mini-
mizing downtime, and
extending equipment lifes-
pans. Service providers are
leveraging digital tools, such
as remote monitoring and Al-
driven diagnostics, to deliver
proactive maintenance and

T ]

rapid response to issues. The
shift toward outcome-based
service contracts, where
providers are incentivized to
deliver measurable energy
savings and emissions reduc-
tions, is gaining traction in
the market. This approach
aligns the interests of service
providers and clients, foster-
ing long-term partnerships
and continu-
ous improve-
ment.

Other
services, such
as training,
performance
benchmark-
ing, and life-
cycle manage-
ment, are also
contributing to
market
growth. Train-
ing programs
equip building
operators and
facility man-
agers with the
skills needed
to maximize
the efficiency
of advanced HVAC systems.
Performance benchmarking
enables organizations to track
progress against industry
standards and peer organiza-
tions, supporting continuous
improvement and transparent
reporting. Lifecycle manage-
ment services ensure that
HVAC systems remain

aligned with evolving sus-
tainability goals and regula-
tory requirements, providing
a holistic approach to net-
zero roadmaps.

End-User Analysis

The end-user segment of
the Corporate Net-Zero
HVAC Roadmaps market
includes corporate offices,
manufacturing, retail, health-
care, education, and other
sectors. Corporate offices are
at the forefront of net-zero
HVAC adoption, driven by
the dual imperatives of regu-
latory compliance and corpo-
rate social responsibility.
Leading organizations are
leveraging advanced HVAC
solutions to reduce energy
costs, enhance employee pro-
ductivity, and demonstrate
leadership in sustainability.
The integration of smart
building technologies and
renewable energy sources is
particularly prevalent in this
segment, as organizations
seek to create high-perform-
ance work environments that
attract and retain top talent.

Manufacturing facilities
face unique challenges in
achieving net-zero HVAC
targets due to the energy-
intensive nature of produc-
tion processes. However, the
potential for energy savings
and emissions reductions is
significant, making this seg-
ment a key focus for solution

Contd on page 14
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Smart Energy Monitoring and Protection Key to Cutting Industrial Power Costs
Our equipment ensures the safety and protection

of inverters and entire solar systems: Assad Butt

Muhammad Salahuddin: Energy in Pak- ) ) L ) MCCBs, MCBs, and other panel compo-
istan is expensive, and everyone is l()oking Assad Butt Of JﬂWﬂd E]ectl‘lc mphaSIZeS that with rismg energy COSsts 1n Pak- nents.
for cheaper alternatives. Since you run a istan, industries must adopt smart energy monitoring and protection systems to We have been the sole distributor of
company in the energy sector, what solu- redu(?e losses z.md mprove effim.ency. His compainy provides pa.mel-based solutions Sigma in Pakistan for the past six years,
tions do you suggest for industries to offering real-time energy analysis that help optimize consumption. He stresses that and our contract has recently been renewed
reduce their energy costs? solar installations require proper protection devices such as DC breakers, DC fuses, until 2031,

Assad Butt: It’s a very pertinent ques- and surge protection devices to safeguard costly inverters. Jawad Electric, sole dis- Our products have approvals from major
tion. With rising inflation and increasing tributor of Turkey’s Sigma Electric until 2031, supplies certified LV switchgear with  jngtitutions, including WAPDA, DHA
energy prices, industries must adopt approvals from WAPDA, DHA, and housing societies. The firm also introduced (Lahore and Bahawalpur), and various hous-
smarter energy management solutions. Zelkon accessories, enabling a complete one-window solution built on European ing societies. We are also in the process of

We provide complete energy monitoring standards and certifications. Here is a brief Interview with him. obtaining approval from K-Electric.
and proltectlon sysFems that l}glp. reduce or faults. about Jawad Electric and the solutions your ljieczenltiy, we l311.1t1[‘1(‘.rducedfarmther Turl;1sh
chergy losses andllg:ilpr(?\;? N lc*ler.lcyi Our I Our equipment ensures the safety and company offers. What are your future plans? brand, clkon, : 1© HSI_?EU actures(fane |
SYSIeIng Ars msFa RG-S ectf"lca FAIRIE protection of inverters and entire solar sys- Assad Butt: Jawad Electric has been SrRAARRREL SIS U e
and offer real-time energy analysis and mon- components. Together, Sigma and Zelkon

allow us to offer clients a complete
one-window panel solution.

Muhammad Salahuddin: Do
these products carry international
certifications and test reports? Are
there any hurdles in marketing Turk-
ish products in Pakistan?

Assad Butt: Turkish products are
designed according to European
standards. Sigma products come with
complete test reports and certifica-
tions from internationally recognized
laboratories.

Because of these certifications, it
becomes much easier for us to obtain
approvals from Pakistani institutions.
Whenever documentation is required,
we already have all the necessary
reports available.

Turkish manufacturers place
strong emphasis on quality, R&D, and
testing, which makes their products highly

itoring. This allows industries to identify
wastage, optimize consumption, and
ultimately reduce their energy costs.

These smart energy systems not
only bring cost efficiency but also min-
imize technical losses. Many new tools
and technologies are emerging that sig-
nificantly help in lowering overall
energy expenses.

Muhammad Salahuddin: Today,
Pakistan has multiple energy sources
such as solar, wind, and the national
grid. How do your panel solutions inte-
grate with these different energy
sources?

Assad Butt: Last year, there was a
surge in solar installations. However,
simply installing a solar system does
not guarantee efficiency or safety.
Proper protection equipment is essen-
tial.

For example, in solar systems, DC

tems. SPDs, in particular, protect systems operating since 1991 under my father’s lead- : :
brea.kers, D.C fuses (DCFC), and Surge Pro- from voltage spikes and lightning surges. exship, Initially, we dealt in Chinese and reliable and widely accept.able. A.s a result,
toouon Devmes (SPD_S) arc critical. If th.ese These protections are essential for both Korean products. In 2019, we partnered with we facc very fow hur(.iles. in obtaining
;r: ';?)ton{;gt(i)ﬂtqu; Jg%&vf;t:rﬁ';ﬁ:t; ::;S;";?ﬂ domestic and industrial solar setups. Sigma Electric, a Turkish manufacturer of :ﬁ?};ﬂs ft;;)muflyrgamﬂzlatl?s S:ﬁh as
S ’ s i Muh d Salahuddin: Please tell low-volt V) switchgear, includi SRS S0
lion system, can be damaged due to surges uhammad Salahuddin: Please tell us ow-voltage (LV) switchgear, including By Muhammad Salahuddin
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Sigma Elektrik, located in Istanbul, one of the leading companies, focuses
on designing, manufacturing, and marketing low-voltage switchgear
components such as MCCB, MCB, RCCB, contactors, current

E /ELKON

electric

TUVRhBlnIand

Cell: +92 321 8061111 | info@jawadelectric.com | www.jawadelectric.com | Address: Shop No. 1, 14th Brandreth Road, Lahore, Pakistan




February16-28, 2026

Hussain & Co.: Powering Pakistan’s Industrial Future
with World-Class Switchgear Solutions

or over five decades, Hus-

sain & Co. has stood as a

hallmark of reliability, inno-
vation, and quality in Pakistan’s elec-

trical industry.

Established in 1971 under the visionary
leadership of Syed Farhat Hussain, the com-
pany has evolved from modest beginnings
with manual machines into a cutting-edge
manufacturer and distributor of medium and
low-voltage electrical solutions. Today, guid-
ed by the commitment of Raza Hussain, the
legacy continues as the firm scales new
heights in technology and service excellence.

Blending Local Expertise with Global
Standards

Hussain & Co. does more than manufac-
ture switchgear; it engineers reliability, effi-
ciency, and safety into every product it deliv-
ers. With a strong presence across Sindh and
Balochistan, the company has built an endur-
ing reputation among designers, consultants,
and industrial clients for its top-quality, type-
tested solutions.

As an authorized licensee of ABB, a
global leader in electrification and automa-
tion, Hussain & Co. leverages exclusive
access to ABB’s advanced technologies. This
enables it to offer state-of-the-art Medium
Voltage (Unisafe 2.0) and Low Voltage (Sys-
tem Pro E Power) switchboards that meet the
highest international standards, including
AFLR internal arc classification and IEC
Form 14 designs.

Pioneers in the Utility Sector with New
Technology

Hussain & Co. has taken a leading step in
the utility sector by delivering fixed-type pan-
els designed to meet K-Electric’s latest speci-
fications. This innovation is setting a new
benchmark for performance and reliability in
Pakistan’s power sector, positioning the com-

pany as a true pioneer in bringing world-class
technology to the country’s utility infrastruc-
ture.

Expanding into New Dimensions

Hussain & Co. has also established itself
as a leading name in kiosk-type substations,
delivering integrated and dependable power
solutions for diverse industrial and utility

applications. Now, taking a step further, the
company is venturing into new dimensions of
switchgear technology, broadening its portfo-
lio and redefining the standards of power dis-
tribution in Pakistan.

Comprehensive Product Portfolio

. Medium Voltage Panels (11 kV to
132 kV)

. Low Voltage Panels

. Synchronizing & Motor Control
Centers (MCCs)

. Automatic Transfer/ AMF Panels

. Process Control (PCC) and Distri-

SELECT ‘CENTURY’ FOR THIS CENTURY

Supplied Chillers on more then 128 projects all over Pakistan since 1998

HIGHFECJENCY CENTRIFUGAL
WATER CHILLER
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GAS/OIL DIRECT FIRED ABSORPTION
CHILLER-HEATER

HOT WATER DRIVEN
ABSORPTION CHILLER

One of leading supplier of Airconditioning equipment in Pakistan

SCREW WATER CHILLER

Mohatta Engineering Co.

Ground Floor, 8-C Sunset Lane # 5 Phase-2, Ext. D.H.A., Karachi.

Tel: +92-21-35804171-2; Email:mohatta@super.net.pk

Branch Office
Office No. 5A/2 3rd floor, Leeds Centre, Main Boulevard Gulberg-3, Lahore.
Tel: + 92-42-35756056; Mobile: 0300-4007413
Email:mohatta.lhr@gmail.com

bution Boards

. LT Power Factor Improvement
(PFI) Panels
In addition to switchboards, the company
offers allied accessories such as:

. Cast Resin Dry Type Transformers
up to 15 MVA/36 kV
s Insulated Busbar Trunking Systems

industries looking to enhance energy efficien-
cy, power quality, and operational safety.

Driving Growth through Partnerships
and Innovation

Hussain & Co.’s robust affiliate network
and proactive approach enable it to handle
projects of all sizes while optimizing invento-
ry, minimizing waste, and prioritizing cus-
tomer satisfaction. Its team of skilled engi-
neers and technicians combines human
expertise with technological advancement to
deliver solutions that are both innovative and
cost-effective.

Looking ahead, the company aims to
expand its footprint nationwide, particularly
into Punjab, Khyber Pakhtunkhwa, and Islam-

from Gersan

. Power Quality Solutions including
Active Power Filters, Static VAR Generators,
LV Capacitors, and Harmonic Filter Reactors

. Automatic Voltage Regulators up to

6300 kVA

This comprehensive range positions Hus-

abad, to serve Pakistan’s largest industrial
hubs. Its long-term vision is to emerge as a
global player in the switchgear market, pro-
viding sustainable and cutting-edge electrical
solutions to customers worldwide.

A Legacy Built on Trust

As Chairman Syed Farhat Hussain
reflects on over 50 years of excellence, he
credits the company’s loyal customers and
dedicated workforce for shaping its journey.
“Our unwavering commitment to innovation,
quality, and customer satisfaction has been
the comerstone of our success,” he says.

With a solid foundation and forward-
looking vision, Hussain & Co. is poised to

converge.

remain a trusted name in Pakistan’s industrial
landscape—delivering world-class switchgear
solutions where innovation and excellence

Tel: +92-21-36341930, 36367002 | Email:

sain & Co. as a one-stop solution provider for

info(@hussain-co.com

World Bank Group President Meets PM

jay Banga,

President of

the World
Bank Group (WBG),
called on Prime Minis-
ter Muhammad She-
hbaz Sharif during his
first official visit to
Pakistan in his current
capacity.

Prime Minister Shehbaz
Sharif welcomed Banga and
commended the World Bank
Group's long-standing part-
nership with Pakistan. He
specifically acknowledged
the WBG’s commitment as
outlined in its 10-year Coun-
try Partnership Framework
(CPF) for Pakistan.

The Prime Minister
noted the Government of
Pakistan’s vigorous pursuit
of a comprehensive, home-
grown economic reform

agenda aimed at ensuring
sustainable economic stabili-
ty. He expressed apprecia-
tion for the World Bank’s
support in key sectors
including resilient infra-
structure, agribusiness, digi-
tal development, energy,
human capital development,
fiscal reforms, and initia-
tives to stimulate private
investment for job creation
and growth.

Both leaders reiterated
the critical need to acceler-
ate the implementation of
ongoing projects and ensure
robust oversight to deliver
tangible results at speed and
scale, aligning with CPF pri-
orities. This focus will
directly support the Prime
Minister’s initiative to
resolve bottlenecks hinder-
ing development projects.

Prime Minister Shehbaz
Sharif underscored his gov-

Yourindustry/leaderin

Strands/&Spring)\Wires

e (RC) Wire,

ernment’s unwavering com-
mitment to structural
reforms designed to unlock
job-rich, sustainable eco-
nomic growth and bolster
investor confidence.

In response, President
Ajay Banga thanked the
Prime Minister for the warm
reception and hospitality. He
commended the Government
of Pakistan’s ongoing
reform efforts and reaf-
firmed the World Bank
Group’s commitment to
deepening cooperation
through a unified ‘One
World Bank Group’
approach.

Mr. Banga emphasized
that achieving the ambitious
goals of Pakistan’s reform
agenda will require greater
leverage of private sector
resources, in addition to
strong coordination among
all development partners.ll
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& www.unitedwire.com.pk
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HVAC Hospital Design for Critical Areas, Operation
Theatres and ICU’s

VAC sys-

tems in hos-

pitals play a
critical role beyond
basic temperature con-
trol. They are essential
for infection control,
patient and staff com-
fort, odor management,
and overall environ-
mental safety in health-
care facilities.

Poorly designed or main-
tained HVAC can contribute
to the spread of airborne
pathogens, hospital-acquired
infections (HAIs), and dis-
comfort, while well-designed
systems dilute contaminants,
maintain proper pressuriza-
tion, and ensure high air
quality.

Key Importance of
HVAC in Hospitals

Hospital HVAC systems
prioritize infection preven-
tion by controlling airborne
contaminants like bacteria,
viruses, and fungi. They
achieve this through:

« Dilution via sufficient
air changes per hour (ACH).

« Filtration to remove
particles.

* Pressurization to direct
airflow from clean to less
clean areas (e.g., positive
pressure in operating rooms
to prevent contaminants from
entering, negative pressure in
airborne infection isolation

rooms to contain pathogens).

* Humidity and tempera-
ture control to inhibit micro-
bial growth and support heal-
ing.

These functions align
with guidelines from organi-
zations like the Centers for
Disease Control and Preven-
tion (CDC) and are integral
to reducing HAIs, as high-
lighted in resources from the

dard 170, Ventilation of
Health Care Facilities. This
standard (with the latest edi-
tions, such as 2021 and
updates toward 2025) sets
minimum requirements for
ventilation in inpatient, out-
patient, and residential care
settings. [t covers:

* Space-by-space ventila-
tion rates.

« Airflow, exhaust, and

American Society for Health-  pressurization.

care Engineering (ASHE)
and ASHRAE.

Primary Standard:
ANSI/ASHRAE/ASHE Stan-
dard 170

The cornerstone for hos-
pital HVAC design is
ANSI/ASHRAE/ASHE Stan-

« Filtration levels (often
requiring high-efficiency fil-
ters like MERV 14+ or
HEPA in critical areas).

 Temperature and rela-
tive humidity ranges.

For example:

* Operating rooms typi-

cally require positive pres-
sure, minimum 20-25 total
ACH (with a portion outdoor
air), and temperature/humidi-
ty ranges that may adjust for
staff needs or procedures
(e.g., 68-75°F, 30-60% RH,
though flexible per footnotes
in the standard).

« Airborne infection iso-
lation (All) rooms need neg-
ative pressure relative to
adjacent spaces, 12 ACH

total (often with all air
exhausted), and HEPA filtra-
tion on exhaust where
required.

* Protective environment
(PE) rooms (for immuno-
compromised patients)
demand positive pressure and

and toward 2025) include

high filtration.

* General patient rooms
often need 4-6 ACH total,
with specific outdoor air
minimums.

The standard integrates
with Facility Guidelines
Institute (FGI) documents
and may reference ASHRAE
62.1 for non-healthcare
spaces in mixed facilities.
Recent updates (e.g., in 2021

clarifications on unoccupied

turndown in outpatient areas,

natural ventilation options,
imaging room requirements,
and better alignment across
space types.

Design Considerations
and Best Practices

Hospital HVAC differs
from commercial systems
due to 24/7 operation, redun-
dancy needs, and stringent
infection control:

« Air Handling Units
(AHUs): Often dedicated per
critical zone (e.g., separate
for ORs, ICUs) to avoid
cross-contamination.

« Filtration: Multi-stage,
with final HEPA in high-risk
areas to capture 99.97% of
particles.

» Redundancy: Backup
heating/cooling sources and
power for essential areas
(e.g., ORs, ICUs) to maintain
conditions during failures.

 Energy Efficiency: Bal-
anced with infection priori-
ties—strategies like heat
recovery or variable air vol-
ume must not compromise
ACH or pressurization.

* Maintenance and Moni-
toring: Continuous pressure
monitoring, visual indicators
for differentials, and proto-
cols for construction/renova-
tion (per Section 10 in Stan-
dard 170).

* Special Areas: Pharma-
cies (e.g., USP 797/800 for
compounding), sterile pro-
cessing, and behavioral
health spaces have tailored
needs.

Additional resources
include ASHRAE’s HVAC
Design Manual for Hospitals
and Clinics (second edition),

Contd on page 23
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providers. Manufacturers are
increasingly investing in
energy recovery systems,
process optimization, and
renewable energy integration
to reduce their environmental
footprint. The alignment of
net-zero HVAC roadmaps
with broader sustainability
initiatives, such as circular
economy and resource effi-
ciency, is creating new
opportunities for innovation
and collaboration in the man-
ufacturing sector.

Retail environments,
including shopping centers,
supermarkets, and logistics
hubs, are also embracing net-
zero HVAC strategies. The
need to maintain comfortable
indoor conditions for cus-
tomers and staff, coupled
with rising energy costs, is
driving investment in high-
efficiency HVAC systems.
Retailers are leveraging data
analytics and smart controls
to optimize energy use across
large, distributed portfolios.
The visibility of retail opera-
tions to consumers and
investors makes sustainabili-
ty a critical differentiator,
prompting leading brands to
set ambitious net-zero targets
and invest in cutting-edge
HVAC technologies.

Healthcare and education
facilities are prioritizing net-
zero HVAC adoption to safe-
guard occupant health,

reduce operational costs, and
comply with evolving regula-
tory standards. Hospitals and
clinics require precise cli-
mate control to support
patient care and infection
control, while schools and
universities are leveraging
sustainable HVAC solutions
to create healthy, productive
learning environments. The
availability of
public funding
and the align-
ment of net-
zero roadmaps
with broader
public health
and education
objectives are
accelerating
market growth
in these sectors.
Other end-users,
such as data
centers, trans-
portation hubs,
and hospitality
venues, are also
contributing to
the diversification and expan-
sion of the market.
Opportunities & Threats
The Corporate Net-Zero
HVAC Roadmaps market
presents a wealth of opportu-
nities for stakeholders across
the value chain. One of the
most significant opportunities
lies in the ongoing wave of
building retrofits and
upgrades driven by aging
infrastructure and tightening

o
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Corporate Net-Zero HVAC Roadmaps Market Outlook
Manufacturing facilities

energy efficiency standards.
As organizations seek to
modernize their facilities and
reduce operational costs, the
demand for advanced HVAC
solutions and comprehensive
net-zero roadmaps is expect-
ed to surge. The proliferation
of green financing options,
such as energy performance
contracts and sustainability-

ahtlien - -
linked loans, is lowering the
barriers to adoption and
enabling a broader range of
organizations to pursue ambi-
tious decarbonization targets.
Solution providers that can
offer integrated, scalable, and
proven technologies are well-
positioned to capture market
share in this dynamic envi-
ronment.

or opportuni-
e conver-

ty s

gence of HVAC technology
with broader smart building
and digital transformation
initiatives. The integration of
IoT, Al and cloud-based ana-
Iytics is enabling organiza-
tions to unlock new levels of
efficiency, transparency, and
control over their building
operations. This convergence
is creating opportunities for

cross-industry golhboration,
as technology providers,
energy companies, and con-
struction firms join forces to
deliver holistic sustainability
solutions. The growing
emphasis on ESG criteria in
investment decisions is fur-
ther incentivizing organiza-
tions to prioritize net-zero
HVAC roadmaps, creating a
virtuous cycle of innovation
and market growth. As regu-

latory frameworks continue
to evolve and stakeholder
expectations rise, the market
is poised for sustained expan-
sion and diversification.
Despite these opportuni-
ties, the market faces several
restraining factors that could
impede growth. One of the
primary challenges is the
high upfront cost associated
with advanced
HVAC tech-
nologies and
comprehensive
net-zero
roadmaps.
While the
long-term ben-
efits in terms
of energy sav-
‘ings and emis-
sions reduc-
mmtions are well-
documented,
many organiza-
tions struggle
to justify the
initial invest-
ment, particu-
larly in regions with limited
access to green financing or
low energy prices. Addition-
ally, the complexity of inte-
grating new technologies
with legacy building systems
can create technical and
operational challenges,
requiring specialized expert-
ise and robust change man-
agement processes. Address-
ing these barriers will be
essential for unlocking the

full potential of the Corpo-
rate Net-Zero HVAC
Roadmaps market.

Regional Outlook

North America is current-
ly the largest regional market
for Corporate Net-Zero
HVAC Roadmaps, account-
ing for approximately USD
2.5 billion of the global mar-
ket size in 2024. The region’s
leadership is underpinned by
progressive environmental
regulations, such as the U.S.
Green Building Council’s
LEED certification and
Canada’s Net-Zero Energy
Ready Building Code. The
presence of a mature ecosys-
tem of HVAC manufacturers,
technology innovators, and
sustainability consultants
further accelerates market
adoption. North American
organizations are increasing-
ly leveraging public and pri-
vate sector incentives to
invest in advanced HVAC
solutions, with a particular
focus on retrofitting existing
commercial and institutional
buildings.

Europe is the second-
largest market, valued at
USD 2.1 billion in 2024, and
is expected to grow ata
CAGR of 13.1% through
2033. The region’s growth is
driven by ambitious climate
targets, such as the European
Green Deal and the Energy
Performance of Buildings
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Directive (EPBD), which
mandate significant reduc-
tions in building-related
emissions. European organi-
zations are at the forefront of
adopting integrated, renew-
able-powered HVAC systems
and are actively pursuing
net-zero certifications for
both new and existing build-
ings. Cross-border collabora-
tions, public-private partner-
ships, and access to EU
funding are further fueling
market expansion. The
emphasis on lifecycle carbon
assessment and circular
economy principles is shap-
ing procurement and invest-
ment decisions across the
region.

Asia Pacific is emerging
as a high-growth region,
with a market size of USD
1.4 billion in 2024. Rapid
urbanization, expanding
commercial infrastructure,
and increasing government
mandates for sustainable
development are driving
adoption of net-zero HVAC
roadmaps. Countries such as
China, Japan, and Australia
are investing heavily in
green building technologies,
supported by national and
regional sustainability tar-
gets. The diversity of climate
conditions, building types,
and regulatory frameworks
across Asia Pacific presents
both challenges and opportu-

With 30+ years of expertise, EGS provides
renewable energy and industrial products to
industries and government entities delivering
reliable, efficient, and cost-effective power fora

Green world for
everyone.

Q +923329999212 | +92 300 7889635

nities for solution providers.
As awareness of climate
change impacts grows and
access to green financing
improves, the region is
expected to play an increas-
ingly prominent role in the
global market.
Competitor Outlook
The competitive land-
scape of the Corporate Net-
Zero HVAC Roadmaps mar-
ket is charac-
terized by a
dynamic mix
of global
conglomer-
ates, special-
ized HVAC
manufactur-
ers, technolo-
gy innova-
tors, and sus-
tainability
consulting
firms. Major
players are
leveraging
their exten-
sive R&D
capabilities,
broad product portfolios, and
global reach to capture mar-
ket share in both mature and
emerging markets. Strategic
partnerships, mergers and
acquisitions, and collabora-
tive ventures are common as
companies seek to expand
their solution offerings,
access new customer seg-
ments, and accelerate inno-
vation. The race to deliver

integrated, scalable, and
data-driven net-zero HVAC
solutions is intensifying,
with leading firms investing
heavily in digital transforma-
tion, renewable energy inte-
gration, and advanced ana-
lytics.

Innovation is a key dif-
ferentiator in the market,
with companies focusing on
the development of smart,

connected, and energy-effi-
cient HVAC systems. The
integration of loT sensors,
Al-driven energy manage-
ment platforms, and cloud-
based analytics is enabling
providers to deliver solutions
that offer real-time visibility,
predictive maintenance, and
continuous optimization.
Sustainability consulting
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firms are playing an increas-
ingly important role, guiding
organizations through the
complex process of develop-
ing and implementing net-
zero roadmaps. The ability to
offer end-to-end solutions,
from initial assessment and
design to implementation and
ongoing maintenance, is
becoming a critical success
factor in the market.

The market is also wit-
nessing the entry of new play-
ers, particularly in the tech-
nology and services segments.
Startups and niche providers
are introducing innovative
solutions, such as digital
twins, advanced energy recov-
ery systems, and performance
benchmarking tools, challeng-
ing established players and

SUNGRGW ‘

fortheir solar projects

driving competition. The
increasing importance of
interoperability, cybersecurity,
and compliance with evolving
regulatory standards is shap-
ing product development and
go-to-market strategies. Com-
panies that can demonstrate
proven performance, scalabili-
ty, and alignment with global
sustainability frameworks
are well-positioned to suc-
ceed in this
’ ‘4 rapidly evolv-
g ing market.
Key com-
' panies operat-
ing in the Cor-
porate Net-
Zero HVAC
Roadmaps
- market include
. Johnson Con-
i trols, Daikin
Industries,
Trane Tech-
nologies,
Siemens AG,
Schneider
Electric, Carri-
er Global Cor-
poration, Mit-
subishi Electric, Honeywell
International, and Lennox
International. Johnson Con-
trols is a global leader in
smart building technologies,
offering a comprehensive
portfolio of energy-efficient
HVAC solutions and integrat-
ed building management sys-
tems. Daikin Industries is
renowned for its advanced air

FIND YOUR POWER

conditioning and VRF sys-
tems, with a strong focus on
renewable energy integration
and low-GWP refrigerants.
Trane Technologies is at the
forefront of sustainability
innovation, delivering high-
performance HVAC systems
and digital solutions that sup-
port net-zero roadmaps.
Siemens AG and Schneider
Electric are leveraging their
expertise in automation and
energy management to deliver
holistic, data-driven solutions
for commercial and industrial
clients.

Carrier Global Corpora-
tion and Mitsubishi Electric
are expanding their offerings
through strategic partnerships
and investments in R&D,
focusing on smart controls,
predictive maintenance, and
renewable-powered HVAC
systems. Honeywell Interna-
tional and Lennox Internation-
al are driving innovation in
energy recovery, building
automation, and perform-
ance benchmarking, posi-
tioning themselves as trust-
ed partners for organiza-
tions pursuing ambitious
sustainability targets. The
competitive landscape is
expected to remain dynam-
ic, with ongoing innova-
tion, collaboration, and
consolidation shaping the
future of the Corporate
Net-Zero HVAC Roadmaps

market, - DI
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akistan's urban

centers are

experiencing
unprecedented growth
driven by rapid urban-
ization, with nearly 40%
of the population now
living in cities and pro-
jections suggesting this
could reach 59% by
2050.

This surge places
immense strain on housing,
infrastructure, and energy sys-
tems, a pressure compounded
by climate-induced rural-to-
urban migration. The prolifer-
ation of new housing societies
attempts to meet this demand
but often does so through inef-
ficient design, inadvertently
intensifying the urban chal-
lenges. Modern construction
frequently employs materials
like concrete and glass, which,
while symbolizing progress,
replace traditional stone and
earth that were better adapted
to local climates. This shift
increases thermal stress, mak-
ing buildings colder in winter
and hotter in summer, and
forces a greater reliance on
active, energy intensive heat-
ing and cooling systems to
maintain liveable conditions.
Consequently, the residential
sector has become one of the
highest energy consuming
domains in Pakistan, a
demand that continues to

climb.

The inefficiencies of this
urban expansion are not mere-
ly a matter of high energy bills
but are woven into a larger
tapestry of systemic vulnera-
bilities. Cities face escalating
climate risks, including inten-
sifying heatwaves where
urban heat island effects can
raise temperatures by 5 —7°C
compared to rural sur-
rounds, and increasing
urban flooding due to
poor drainage and loss
of green spaces. Simul-
taneously, air pollution
from industrial and
vehicular sources,
worsened by energy
inefficiency, costs the
economy up to 6.5% of §
GDP annually. The B
national grid, plagued !
by high losses, capacity
payment burdens, and &
unreliable supply, is ill-
equipped to handle the soar-
ing, inefficient demand from
these new urban areas. This
creates a vicious cycle: the
pursuit of modern housing
escalates energy demand,
which the strained grid cannot
sustainably meet, leading to
higher costs and more pollu-
tion, thereby deepening the
urban environmental crisis.
The solution, therefore, can-
not be simply generating
more power but must involve
a fundamental rethinking of
how we manage thermal ener-

By Farhan Mujeeb

gy in our built environment at
the community level.

Here, modem district
heating and cooling (DHC)
systems, particularly
advanced ambient-tempera-
ture networks, emerge as a
transformative solution for
sustainable demand-side man-
agement. Unlike traditional
building-by-building air con-

ditioning, a district system is a
centralized network that dis-
tributes thermal energy hot or
cold water through under-
ground pipes to multiple
buildings for space heating
and cooling. The latest "fifth-
generation" or ambient-tem-
perature networks operate at
temperatures close to the
ground, dramatically reducing
heat loss and enabling the
integration of diverse, low-
grade energy sources like
solar thermal, geothermal, and
waste heat from industries or

data centers. For a new hous-
ing society, this means a
shared highly efficient central
plant potentially powered by
solar energy replaces thou-
sands of individuals ineffi-
cient air conditioners and
heaters. Studies of such sys-
tems show they can achieve a
significantly higher coeffi-
cient of performance than

A -
conventional setups and
reduce annual carbon emis-
sions by over 30%. By treat-
ing heating and cooling as a
managed communal utility
DHC transforms the demand
profile of a neighbourhood
moving it from a peaky
unpredictable burden on the
grid to a stable, optimized
load that can be managed in
conjunction with renewable
energy generation.

Crucially, a well-designed
district energy system inte-
grated with smart controls

acts as the physical backbone
for sophisticated demand-side
management (DSM) relieving
pressure on the national grid
without sacrificing comfort.
DSM refers to strategies that
influence consumer energy
use to optimize the overall
system. A DHC network is a
natural DSM tool because its
central plant and thermal stor-
age capacity can
decouple energy gener-
ation from demand.
The system can pro-
duce and store cooling
energy at night when
electricity demand is
low and then discharge
it during the scorching
afternoon peak thus
performing "load shift-
ing". This flattens the
peak demand curve for
the grid, preventing

| blackouts and avoiding
| the need to activate the
most expensive and polluting
power plants. For Pakistan,
where DSM has been a neg-
lected strategy with the
potential to save 10-15% of
primary energy integrating it
with DHC in new urban
developments is a direct path
to energy security. When a
housing society's thermal
demand is managed this way
it ceases to be a grid liability
and becomes a grid asset
enhancing stability and allow-
ing for better integration of
variable renewable resources

like solar PV which is already
seeing massive adoption in
the country.

Implementing this vision
requires a concerted, multi-
faceted approach that blends
policy, finance, and educa-
tion. Policymakers must cre-
ate enabling frameworks,
potentially mandating DHC
feasibility studies for large
new developments and
reforming regulations to
encourage private investment
and public-private partner-
ships. Financial models can
leverage the proven life-cycle
savings; retrofits for efficien-
cy have shown net present
values of USD 750 to USD
1670 over 30 years. By mar-
rying advanced communal
thermal infrastructure with
deep building efficiency and
an engaged populace, Pak-
istan's burgeoning urban cen-
ters can convert the challenge
of growth into an opportunity
to build resilient, affordable,
and sustainable cities for the
future.
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Why Certification and Standards Are Critical for Pakistan’s HVAC Industry

ture and humidity control labour and advanced tech-  design as critical factors improve market standards.  fications are also highly performance ratings with-
to maintain sterile environ- nology can also affect exe- for long-term performance. However, he emphasises regarded, particularly in in certification systems.
ments and safeguard cution and performance. The Role of Standards the need for clearer mini- healthcare applications. The Eurovent Energy
patient health. Reliable “Budget constraints, and Certifications mum standards and Understanding Certifi- Label, for instance, pro-
systems that adapt to aggressive timelines, and a Efficiency, compliance, stronger enforcement to cation Beyond the Label vides a clear A+ to E rat-
changing circumstances mindset focused on imme-  and certification are criti- prevent substandard prod- Morten Schmelzer, ing scale for perform-
are essential. With ongoing diate returns often hinder cal considerations in ucts from entering the Head of Group Public ance comparison. For
expansions, we anticipate optimal solutions,” he healthcare and industrial market. Affairs at Systemair AB, healthcare applications,
a continued rise in demand says. “The lack of strin- HVAC design. “Certified products emphasises that certifica- the Eurovent Hygienic
for advanced HVAC solu- gent minimum standards in “High energy costs and ensure long-term opera- tion must be properly AHU certification offers
tions.” certain areas can compro- the need to reduce envi- tional efficiency and safe- understood. an additional 1-3 star
Rabbani adds that mise system quality and ronmental impact make ty. Substandard solutions “Certifications like rating aligned with
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designing MEP systems for efficiency.” energy efficiency a priori-  increase maintenance Eurovent are not just international hygiene
healthcare and industrial Overcoming these chal- ty. Certifications such as costs and pose risks to labels but proof of per- standards.
facilities in Pakistan pres- lenges, he argues, requires  Eurovent and AMCA pro- occupant health,” he says. formance and reliability,” “Certification bodies
ents unique challenges. innovative design strate- vide reliable benchmarks He adds that Eurovent  he says. must support emerging
Harsh climatic conditions,  gies, cost-effective solu- for quality and perform- Certified Performance He explains that even markets like Pakistan in
including extreme temper-  tions, and a strong empha-  ance,” Rabbani explains. carries strong credibility lower-performing prod- understanding how to
atures and humidity, sis on quality control and Igbal notes that PEC in Pakistan due to its rig-  ucts can obtain certifica- interpret and apply these
demand robust and certifications. He stresses regulations, ASHRAE orous validation of prod- tion if data is accurate, certifications effective-
resilient designs. Limited resilience, maintainability,  standards, and environ- uct performance and ener- which makes it essential ly,” Schmelzer
availability of skilled and flexibility in system mental rules have helped gy efficiency. TUV certi- for buyers to understand concludes.H
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Fiberglass Innovation Extends Industrial Air

2026

Cooler Life to 10 Years, Cuts Cost by Half

Jafar Raza Haidery of Lucky Channel International Com-
pany discusses how persistent durability issues in steel-body
industrial air coolers prompted a shift toward innovation and
local manufacturing. Exposure to harsh outdoor conditions
often limited the lifespan of conventional coolers to only a
few years, increasing replacement costs for industries. To
address this, the company experimented with fiberglass bod-
ies as a long-lasting, cost-effective alternative. The discus-
sion highlights how this transition not only improved product
lifespan but also significantly reduced costs and reliance on
imports. The interview also covers the company’s broader
work in evaporative cooling, ventilation systems, and locally
developed components that contribute to energy efficiency
and foreign exchange savings.

: Industrial

air coolers

traditional-
ly had steel bodies
that posed durability
issues. What innova-
tion did your compa-
ny introduce to
address this prob-
lem?

Our core business is
evaporative air coolers and
ventilation systems. For
many years, we imported
cooler bodies from China,
and at one point we also
imported them in steel.
However, steel bodies typi-

cally last only 3 to 5 years
due to outdoor exposure to
extreme weather conditions
and other factors.

Over the last two years,
we worked on developing a
more durable and cost-
effective solution. We
experimented with fiber-
glass material to increase
the lifespan of the cooler
body. Using the same Chi-
nese design, we produced
locally produced coolers in
18,000 CFM, 12,000 CFM,
and 5,000 CFM capacities
with fiberglass bodies. Over
the past one and a half years,
these products have per-
formed very well, and market

response has been encour-
aging, resulting in increased
sales.

In addition, we also
offer high-quality industrial
exhaust fans for ventilation
purposes.

Q: What is the expect-
ed lifespan of the fiber-
glass body you now pro-
duce locally?

Based on our testing and
field performance, we esti-
mate that the fiberglass
body will last 10 plus years,
provided it is not physically
damaged. This is a signifi-
cant improvement compared
to traditional steel bodies.

(): What is the cost

dil‘fer'.ehn-ce between the
imported body and the
one manufactured locally?
The imported steel body
used to cost around Rs.
300,000 to 400,000. Our
locally manufactured fiber-
glass body cooler is available
for approximately Rs.
180,000. This makes it a
highly cost-effective product
with a much longer lifespan.
By manufacturing local-
ly, we save valuable foreign
exchange since imported

products must be paid for in

R

dollars. Our product is made
and sold in Pakistani rupees.
We have also developed six
key components locally and
are working on localizing
additional parts.

Q): So, the cost has
decreased while the product
life has increased?

Yes, exactly. Previously,
we offered imported units at
around Rs. 300,000 to
350,000. Now, with fiber-
glass technology, we offer a
more durable product at near-
ly half the price.

-_——

S\

Q: Please tell us about
your company, its products,
and future plans.

Qur company was estab-
lished in 2011. Over time, we
expanded into importing and
supplying ventilation prod-
ucts, cold storage compo-
nents, and related equipment.
Today, our focus is on local
manufacturing, innovation,
and providing cost-effective
cooling and ventilation solu-
tions to the industry. — By
Mumahhad Salahuddin
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Gul Plaza: Tragedy or System Failure?

| xecutive Sum-
| mary for Poli-
: cymakers &
Regulatory Authorities
The Gul Plaza incident
must be understood not as
an isolated fire accident,
but as a systemic failure of
building life-safety gover-
nance. Technical indicators
strongly suggest deficien-
cies in Building Manage-
ment System (BMS) inte-
gration, HVAC fire-mode
response, smoke control
systems, and emergency
preparedness. This incident
highlights serious regulato-
ry and enforcement gaps
relevant to SBCA, KMC,
Karachi Fire Brigade, Res-
cue 1122, Fire Councils,

and Fire Protection Associ-
ations & Forums. Immedi-
ate policy action is
required, including manda-
tory life-safety system inte-
gration, third-party com-
missioning, live fire-sce-
nario testing, periodic re-
certification of high-occu-
pancy buildings, and insti-
tutionalized emergency
response training aligned
with NFPA 101.

Editorial Perspective: A
Disturbing Reality

The Gul Plaza incident
was not merely a fire. It
represented a collapse of
integrated life-safety sys-
tems. When alarms failed,
exits were blocked, sprin-
klers did not activate, and
HVAC systems did not

A Passion for HVAC,
A Future with Shan
Industries

Faraz Hameed Now 1n Shan Industries

araz Hameed

joined Shan
Industries as

GM Sales & Marketing.

With a proven track
record spanning several
years, he has honed his skills
in the intricate realm of
HVAC systems.

During my tenure at
SABRO Pvt Ltd, he played a
pivotal role in driving signif-
icant growth and operational
efficiency. Through strategic
planning and innovative
approaches, he consistently
exceeded expectations and
delivered exceptional results.

Now, he is thrilled to
embark on a new chapter in
his career with Shan Indus-
tries HVAC VRF MEP Duct-
ing & Air Devises, a global
leader renowned for its cut-
ting-edge technology and
commitment to sustainability.
Shan Industries’ dedication
to innovation and quality
aligns perfectly with my pro-
fessional values, making it
the ideal platform to further
develop my skills and con-
tribute meaningfully to the
industry.

He is particularly drawn
to Shan Industries’ compre-
hensive range of HVAC
products, including UNI AIR

<

Chiller, AHUs, Mitsubishi
VREF, CU, and FCU, MEP,
Ducting & Air Devices. These
solutions are designed to meet
the diverse needs of commer-
cial, residential, and industrial
applications, offering unparal-
leled comfort, energy efficien-
cy, and reliability.

As a dedicated profes-
sional, he is eager to leverage
his experience and expertise
to contribute to Shan Indus-
tries’ continued success. He
is confident in my ability to
effectively manage projects,
collaborate with cross-func-
tional teams, and deliver
exceptional customer service.

He is particularly excited
about the opportunity to
work with Shan Industries’
talented team of engineers
and technicians. Their pas-
sion for their craft and com-
mitment to excellence are
inspiring, and he looks for-
ward to leamning from their
collective knowledge and
experience.

He is confident that his
skills and dedication will
make a valuable contribution
to Shan Industries. He is
eager to join a company that
shares my passion for inno-
vation, sustainability, and
providing exceptional cus-
tomer service

Technical Analysi

respond, every second
increased the threat to
human life.

Key Questions That
Demand Accountability

Why did the fire alarm
system fail? Why did
HVAC systems and
dampers not switch to fire
mode? Why were smoke
extraction and staircase
pressurization systems inef-
fective? These questions
highlight failures in design
intent, system integration,
and regulatory oversight.

Technical Review: Role
of BMS and HVAC Sys-
tems

Under ASHRAE Guide-
line 13 and ASHRAE Stan-
dard 135 (BACnet), BMS is
a life-safety integration

SINCE

781

as

platform. During fire emer-
gencies, it must control
HVAC shutdown, dampers,
smoke extraction, and
emergency ventilation. Fail-
ure to do so constitutes sys-
temic engineering failure.

Smoke Control and Life
Safety: NFPA Perspective

NFPA 90A and NFPA
92 identify smoke as the
primary cause of fire-relat-
ed fatalities. Without proper
smoke control, toxic gases
accumulate and visibility is
lost, often before flames
reach occupants.

Policy Failure, Human
Factor & Emergency
Response

Beyond technical short-
comings, governance fail-
ures were evident: file-

@& THE
@TH
@ THE-IMP

Aviation

s & Policy Insight

based approvals, lack of
drills, compromised safety
margins, and untrained
occupants. NFPA 101
requires immediate egress
access and decisive emer-
gency action.

Industry Direction: A
Call for Structural Reform

BMS must be treated as
mandatory life-safety infra-
structure. Third-party com-
missioning, safety audits,
and inter-agency coordina-
tion must be enforced.
Buildings where systems
operate in silos are hazards
in operation.

Conclusion

The Gul Plaza incident
is a stark reminder that neg-
ligence in engineering, reg-
ulation, and preparedness

Delivering Engineering Excellence & Innovation

inevitably cost; human
lives. Responsibility begins
where lessons are ignored.
— (The writer is President,
MDA Development Forum
& Managing Partner, Indus-
trial Source Book of Pak-
istan.)
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- Airfield Lighting System

Pakistan Airports Authority, Pakistan Airforce and other
organizations in ensuring safe flights and airports operations

- Advance Surface Movement Guidance System
- Air Traffic Solutions

- Advance Visual Docking Guidance System

- Aircraft Stand Equipment including Passenger Boarding Bridges,
400Hz Ground Power Units, Pre-Conditioned Air Unit,
Underground Service Pits.

Solar Systems

EBR Energy: The top solar company in Pakistan is part of IEC.

- Industrial

- Commercial
- Residential
- Agricultural.

The Imperial Electric Compe

EBR delivers comprehensive solar energy solutions to a diverse
range of sectors including
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4 Trends Driving HVACR Innovation

t’s often said the

only constant in

life is change. In
the HVACR industry,

emerge.
that phrase has been Decar-
especially true. bonization
We saw another year of IDec.ar-
transitions in 2024 that bom:zatmn
included evolving efficiency ~ ¢Ontinues to
and refrigerant regulations, b? avery.
changing corporate net zero high priority
targets, the continued emer- fi)l‘_b()ﬂl'the
gence of advanced heat residential
and commer-

pumps, and the impact of
artificial intelligence (Al) in
building management.

Smart and sustainable has trans-

Throughout these trans- formed the
formations, the industry con- ~ WaY We
tinues to overcome chal- design and

lenges and innovate as we
transform the places where
people live, work, and play
into smarter, healthier, and
more sustainable spaces.

As we look toward 2025,
we can expect to see a con-
tinued, industrywide focus on

decarbonization, heat pump
development, A2L refriger-
ants, and Al as regulations
expand and new technologies

cial sectors.
This focus

and 179D for commercial
building owners were
expanded under the Inflation
Reduction Act (IRA) and

sionals and homeowners

have an unprecedented num-
ber of incentives available at
the federal, state, and utility

install HVAC &
equipment .
and has creat-
ed tremendous opportunities
for those who invest in edu-
cating themselves on the
evolving technologies, regu-
lations, and incentives.
Today’s building profes-

can °.1gml"1{:antly reduce the
upfront costs of high-effi-
ciency equipment, creating a
compelling offer to replace
less efficient systems.

In commercial buildings,

levels encouraging decar-
bonization transitions.
Digital and net zero
services
For example, tax credits
such as 25C for consumers

"The ideal engineer is a composite ... He is not
a scientist, he is not a mathematician, he is not
a C;OLIOIOQ;ISt or a writer; but he may use the
knowledge and techniques of any or all of these

disciplines in solving engineering problems."
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combining high-efficiency
HVAC equipment like elec-
tric heat pumps with digital
technologies and net zero
services can help
empower organi-
zations to opti-
mize their build-
ings and subsys-
tems for both the
short- and long-
term.
Heat pumps
Heat pump
technology has
advanced signif-
icantly in recent
years, providing
an electrified,
: high-efficiency
., HVAC option
\\| for nearly all
 applications —
W even those oper-
ating wlthm colder climates.

The Department of Ener-
gy’s (DOE) Residential Cold
Climate Heat Pump (CCHP)
Technology Challenge has
propelled the successful
introduction of heat pump
prototypes that can with-
stand subfreezing weather.
Similarly, the DOE’s Com-
mercial Building Rooftop
Heat Pump Accelerator pro-
gram has helped drive pack-
aged heat pump perform-
ance toward greater efficien-
cy for commercial and light
commercial buildings locat-
ed in colder climate zones.

Water-to-water heat
pumps

Innovations in commer-
cial water-to-water com-
pound centrifugal heat
pumps are also accelerating
decarbonization within
building retrofits. For facili-
ties that require simultane-
ous heating and cooling,
such as hospitals and uni-
versities, water-to-water
heat pumps can replace
legacy chiller and boiler
combinations without the
need for major changes to
the existing HVAC infra-
structure.

This partial decar-
bonization approach can
help building operators
achieve their decarboniza-
tion goals while also lower-
ing operational expenses
(OpEx). In many instances,
this reduction in OpEx also
provides a path to funding
additional decarbonization
strategies.

A2L refrigerants

The EPA continues to
make strides in reducing the
consumption and production
of hydrofluorocarbons
(HFCs) under the American
Innovation and Manufactur-
ing (AIM) Act.

As part of the AIM Act,
the Technology Transitions
Program will usher in sec-
tor-based regulations begin-
ning January 1, 2025, pro-
hibiting the manufacturing
of equipment using refriger-
ants with a GWP higher
than 700.

New protocols

As a result, new equip-
ment will continue to hit the
market throughout 2025. In
tandem, many contractors
and technicians will begin
working with A2L refriger-
ants for the first time.

Because these refriger-
ants are classified by
ASHRAE as mildly flamma-

ble, new protocols for safe
refrigerant servicing, storage,
and transportation, and refrig-
erant leak detection (RDS)
requirements will be neces-
sary for some applications.

ACCA A2L refrigerant
training

With these changes, it is
important to become famil-
iar with updated codes,
including UL 60335-2-40,
3rd and 4th editions,
ASHRAE 15 and 15.,2, and
the AHRI Safe Refrigerant
Transition Task Force
(SRTTF), as well as local
and state regulations.

Contractors should also
complete ACCA A2L refrig-
erant training and EPA sec-
tion 608 certification. Addi-
tionally, new digital tools
such as RDS calculators can
help contractors navigate
A2L leak detection require-
ments and mitigation strate-
gies while in the field.

Al and controls

Al is positioned to con-
tinue to make a huge impact
in HVAC. We're seeing
more service techs using
generative Al and co-pilots
for troubleshooting rather
than paging through manu-
als. At the same time, Al
technology can predict if
connected HVAC units may
have issues, making it possi-
ble for service techs to
address potential issues in
their earliest stages or pre-
vent them from happening
altogether.

Both of these use cases
can help technicians service
equipment more quickly,
efficiently, and accurately,
which can increase equip-
ment longevity and reliabili-
ty while reducing downtime
and total cost of ownership.

Building performance

More HVAC systems are
being equipped with Al-
enhanced controls and
reporting. The capabilities
these tools provide can give
building owners greater
opportunities to optimize
building performance,
improve occupant comfort
and well-being, and more
easily reach sustainability
targets.

From a building man-
agement perspective, Al-
powered building controls
can provide a holistic view
into contextualized, full-
building performance, occu-
pant experience, and sus-
tainability.

Openness and flexibility

As Al becomes more
commonplace, Al-centric
building standards, such as
ASHRAE Guideline 36, will
also continue to emerge that
balance sustainability with
occupant comfort, health,
and safety.

As we move into 2025,
we can expect to see another
year of equipment innova-
tions, technology advance-
ments, and evolving regula-
tions. As an industry, we
continue to face change
with openness and flexibili-
ty. And it’s this mindset that
empowers us to meet, and
exceed, expectations — now
and in the year to come.-
David Budzinski, President
of the Bosch Home Comfort
Group H
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which provides “best prac-
tice” recommendations
beyond minimums, covering
disaster planning, energy
conservation, and room-spe-
cific strategies.

In summary, effective
hospital HVAC design inte-
grates rigorous standards like
ASHRAE 170 to create safer
healing environments while
addressing comfort, reliabili-
ty, and sustainability. For the
most current requirements,
consult the latest edition of
Standard 170 or facility-spe-
cific codes, as local adop-
tions vary.

ANSI/ASHRAE/ASHE
Standard 170, titled Ventila-
tion of Health Care Facilities,
is the primary standard gov-
erning ventilation system
design and operation in hos-
pitals, outpatient facilities,
and residential health care
settings. It is updated periodi-
cally (typically on a four-year
cycle) in coordination with
the Facility Guidelines Insti-
tute (FGI) guidelines to
incorporate new research,
lessons from events like the
COVID-19 pandemic, evolv-
ing best practices, and align-
ment with related standards
like ASHRAE 62.1.

As of February 2026, the
latest edition is
ANSI/ASHRAE/ASHE Stan-
dard 170-2025, published in
late 2025 (around December
2025). This revision builds
on the 2021 edition (which
incorporated 17 addenda
from the 2017 version) and
introduces several significant
updates focused on flexibili-
ty, clarity, international appli-
cability, and better integra-
tion with modern facility
types.

Key Updates in the 2025
Edition

The 2025 edition
includes the following major
changes (drawn from official
ASHRAE and ASHE
descriptions):

* Optional Natural Venti-
lation: New requirements
allow for the optional use of
natural ventilation in suitable
healthcare settings, providing
designers with more flexibili-
ty in low-risk or supportive
environments while main-
taining infection control pri-
orities.

« Total Outdoor Air Cal-
culation at Systems Level:
For HVAC systems serving
mixed spaces (some under
Standard 170 and others
under Standard 62.1), the
standard now provides clear-
er methods to calculate total
outdoor air requirements at
the system level, improving
efficiency in hybrid build-
ings.

* Imaging Rooms and
Nuclear Medicine: Updated
requirements for Class 2 and
Class 3 imaging rooms, asso-
ciated non-imaging support
spaces, and specific clarifica-
tions for nuclear medicine
areas to better address venti-
lation needs in diagnostic and
therapeutic imaging.

* Unoccupied Turndown
Clarifications: Further refine-
ments to unoccupied tumn-
down strategies, particularly

in outpatient spaces, allowing
energy savings during low-
occupancy periods without
compromising air quality or
pressurization when reoccu-
pied.

* Separation Distances
and Stack Discharge Heights:
Enhanced clarifications for
complex site conditions,
including intake/exhaust sep-
aration distances and stack
heights to prevent contami-
nant re-entrainment.

* Behavioral Health
Space Types: Additional
functional space types and
requirements tailored to
behavioral health areas, rec-
ognizing their unique ventila-
tion and safety needs.

« Cooling/Heating
Reserve Capacity and Fuel
On-Site Requirements:
Updates to reserve capacity
provisions for heating and
cooling, along with on-site
fuel storage or backup
requirements, to enhance reli-
ability during outages or
emergencies.

» Section 10 Reorganiza-
tion (Ventilation During Con-
struction): Major reorganiza-
tion and updates to Section
10, providing clearer, more
comprehensive guidance on
infection control risk assess-
ments (ICRAs), temporary
ventilation measures, and
system protection during
construction, renovation, or
maintenance.

« Filtration Testing
Equivalencies: Indications of
equivalent acceptable alterna-
tive filtration testing methods
to facilitate easier interna-
tional adoption and use of the
standard outside the U.S.

« Harmonization Across
Tables: Updates to align sim-
ilar requirements for compa-
rable space types across the
different ventilation tables
(e.g., inpatient, outpatient,
residential), reducing incon-
sistencies.

* Bronchoscopy Clarifi-
cations: Specific clarifica-
tions on ventilation require-
ments for bronchoscopy pro-
cedures to support safe air-
bomne contaminant control.

= New Space Types for
FGI 2026 Alignment: Addi-
tion of new space types and
coordination with the upcom-
ing 2026 Facility Guidelines
Institute (FGI) guidelines,
ensuring the standard
remains synchronized with
evolving healthcare design
standards.

Comparison to Prior Edi-
tions

* The 2021 edition
focused heavily on expand-
ing outpatient and residential
sections (new dedicated
tables and sections), exten-
sive filtration revisions, new
columns for unoccupied turn-
down and filter efficiencies,
expanded All room exhaust
options, and lessons from
pandemic-era airborne infec-
tion control.

* The 2025 edition
refines and expands these
foundations, emphasizing
practical implementation,
energy considerations (while
preserving safety), global
usability, and alignment with
future FGI updates.

These changes reflect

ongoing efforts to balance
infection prevention,
patient/staff safety, energy
efficiency, operational flexi-
bility, and adaptability to
diverse facility types. For the
most precise application,
consult the full 2025 edition
(available through ASHRAE
or ASHE) or facility-specific
code adoptions, as local juris-
dictions may reference earlier
versions or addenda. Related
resources include
ASHRAE/ASHE Guideline
43-2025 for operational and
maintenance guidance com-
plementing the design-
focused Standard 170.

HVAC systems in operat-
ing theatres (also called oper-
ating rooms or ORs) are
among the most critical and
stringent in any hospital.
Their primary goal is to cre-
ate a sterile, controlled envi-
ronment that minimizes the
risk of surgical site infections
(SSIs) by controlling air-
borne contaminants, while
also ensuring thermal com-
fort for the surgical team
(who often work under
intense lights and in gowns)
and patient safety during pro-
cedures.

These systems follow
ANSI/ASHRAE/ASHE Stan-
dard 170 (latest edition as of
2026: 2025), which sets min-
imum design requirements
for ventilation in health care
facilities. ORs fall under
inpatient surgical spaces with
the highest demands for air
quality, pressurization, and
airflow patterns.

Key Requirements per
ASHRAE 170 (Latest Edi-
tions)

* Positive Pressurization
— The OR must maintain
positive pressure relative to
adjacent spaces (typically =
+0.01 inches water gauge or
higher). This ensures clean
air flows outward, preventing
contaminated air from corri-
dors, adjacent rooms, or less
clean areas from entering the
sterile field.

« Air Changes per Hour
(ACH) — Minimum 20 total
ACH, with at least 4 ACH
from outdoor (fresh) air.
Many facilities design for
20-25 ACH (orup to 30 in
high-risk cases) to provide
extra dilution of contami-
nants. During unoccupied
periods, turndown is allowed
(with full restoration upon
occupancy) to save energy
while preserving pressure.

« Filtration — Multi-
stage filtration is required.
Recent updates (from 2021
onward, carried into 2025)
mandate MERV 16 minimum
final filters (up from MERV
14). For high-risk procedures
(e.g., orthopedic, transplants,
neurosurgery, or burn units),
HEPA filters (99.97% effi-
cient at 0.3 microns) must be
located at the air terminal
device (supply diffusers) to
create ultra-clean air delivery.

« Temperature Range —
Design typically 68-75°F
(20-24°C). This range sup-
ports patient normothermia
(preventing hypothermia),
staff comfort, and microbial
control. Surgeons may
request cooler settings, but
deviations below 68°F

require policy justification
and case-by-case approval.

= Relative Humidity (RH)
— 20-60% (often narrowed
to 30—60% in practice). This
inhibits microbial growth
(too dry promotes static and
particle suspension; too
humid fosters mold/bacteria)
while preventing equipment
issues or condensation.

« Airflow Pattern and
Delivery — Unidirectional
(laminar) airflow is standard.
Supply air enters through a
large ceiling array of laminar
diffusers (often with HEPA
filters integrated) directly
over the surgical table, creat-
ing a downward “clean zone’
or sterile field. Air flows ver-
tically at low velocity (typi-
cally 25-35 feet per minute)
to wash over the patient and
surgical site without turbu-
lence.

* Low-level
returns/exhausts (at least two,
often four, placed symmetri-
cally on walls near the floor)
capture and remove contami-
nants near the perimeter.

* This setup creates a
protective “bubble” of clean
air around the incision site.

Additional Design Fea-
tures

* Dedicated Air Handling
Units (AHUs) — ORs usual-
ly have separate or dedicated
AHUs to avoid cross-con-
tamination with other hospi-
tal zones. Systems run 24/7
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with redundancy (backup
fans, power, cooling/heating)
for reliability during surger-
ies or emergencies.

« Anterooms/Sterile
Cores — Many OR suites
include positive-pressure
anterooms or sterile corridors
to buffer the restricted area.

« Exhaust and Contami-
nant Control — All room air
is typically recirculated
through high-efficiency fil-
ters (no direct exhaust
required unless anesthetic
gases or specific hazards are
present). Scavenging systems
handle waste anesthetic
gases.

« Monitoring and Con-
trols — Continuous monitor-
ing of pressure differentials
(with alarms), temperature,
humidity, and ACH.
Visual/audible indicators
ensure staff awareness.
Building automation systems
(BAS) integrate for precise
control.

* Energy Considerations
— While infection control
takes priority, unoccupied
setback strategies (reduced
ACH/fan speed while main-
taining pressure) help effi-
ciency without compromising
safety.

Why These Features
Matter

Poor HVAC in ORs can
lead to increased SSls from
airborne bacteria (e.g..
Staphylococcus), dust, or
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skin squames. High ACH
dilutes contaminants, positive
pressure blocks ingress,
HEPA/laminar flow protects
the surgical site, and con-
trolled temperature/humidity
support healing and prevent
complications like hypother-
mia or static sparks near
flammable anesthetics.

In practice, many hospi-
tals exceed minimums (e.g.,
25+ ACH, ceiling-mounted
HEPA arrays) for added safe-
ty, especially in trauma, car-
diac, or transplant ORs. For
the most current details, refer
to the full
ANSI/ASHRAE/ASHE Stan-
dard 170-2025 (available via
ASHRAE or ASHE), as local
codes may adopt it with
amendments, and Facility
Guidelines Institute (FGI)
documents provide comple-
mentary guidance. Always
consult a qualified HVAC
engineer for site-specific
design.

HVAC systems in Inten-
sive Care Unit (ICU) rooms
are designed to support criti-
cally ill patients who are
often immunocompromised,
mechanically ventilated, or at
high risk for complications
from environmental factors.
The primary objectives are to
maintain excellent indoor air
quality, control temperature
and humidity for patient
comfort and healing, ensure

Contd on page 24
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Pakistan Climate Change Performance

akistan ranks 15th in the

CCPL The country receives

a very high rating in GHG
Emissions and Energy Use, low in
Climate Policy, and very low in
Renewable Energy.

Building climate policy on the concept of
common but differentiated responsibilities,
Pakistan’s newly submitted NDC 3.0 includes
a differentiation of the 2035 targets for green-
house gas (GHG) emissions reductions and
renewables installation alongside the condition
of external climate finance supporting the tran-
sition. The CCPI country experts maintain that
implementation hinges on consultation with
sub-national administrations, as well as region-
al targets complementing national policies.

The experts are concerned that this out-
come may result in a gap emerging between
national policy and targets on the one hand,
and actual implementation on the other. They
also have concern that, without this sort of
vertical partnership, enforcement mechanisms,
domestic financing, and desperately needed
adaptation efforts may not be put in place in
time. The experts classify the limited integra-
tion of local knowledge and experiences as a
weak point and demand closer cooperation
between the private and public sectors.

Highly vulnerable to climate change
effects and seeking L&D finance justice,
committed to renewables amid implementa-
tion challenges

While overall energy use levels remain
very low, policies have been introduced to
increase energy efficiency and foster green
electrification of key sectors. A long-term
vision, however; is missing and would help
reduce the use of fossil fuels. It would also add
to the fight against the noxious smog the recurs
regularly in cities such as Karachi and Lahore.

The experts welcome the renewed com-
mitment to promoting rapid expansion of
renewables, especially solar photovoltaics.
Hydropower and wind power are also surg-

ing, but some obstacles remain unaddressed,
including limited electricity grid capacity.
Resulting issues with electricity transmission
and distribution have been widely reported.
Moreover, the experts criticise the overre-
liance on external finance and the lack of an
established policy framework to maintain
momentum in renewables installation.

Recurrent floods heavily affect liveli-
hoods in large parts of the country’s popula-
tion, as Pakistan is considered greatly vulner-
able and severely exposed to the climate cri-
sis. It is, thus, no coincidence that the govern-
ment has been at the forefront of the climate
finance debate in recent years, demanding
substantial and flexible monetary climate jus-
tice transfers to adequately address the loss
and damage mainly caused by the world’s
major emitters. Pakistan collaborates with
other especially vulnerable nations and has
joined several international initiatives, includ-
ing, recently, the Fossil Fuel Non-Prolifera-
tion Treaty.

Key Outcomes

. Pakistan ranks 15th in the CCPI

. The country’s newly submitted
NDC 3.0 includes a differentiation of the
2035 targets for GHG emissions reductions
and renewables installation alongside the con-
dition of external climate finance supporting
the transition

. Key demands: stronger coordination
mechanisms between national and regional levels.

CCPI Experts

The following national experts agreed to be
mentioned as contributors for this year’s CCPI:

. Aisha Khan (Civil Society Coalition
for Climate Change)

. Zia Ur Rehman & Mahnoor Khan
(Pakistan Development Alliance)

. Mirza Hamid Hassan, Faryal Qazi
& Ameena Sohail (Institute of Policy Studies,
Islamabad)

CCPI 2026: Target comparison

Paris compatible pathway and 2030 target
compared with current development ll

Review
February16-28, 2026

HVAC Hospital Design for Critical Areas

Contd from page 23
reliable infection control,
minimize airborne pathogen
transmission, and provide a
stable environment for sen-
sitive medical equipment
and staff.

These requirements are
governed by
ANSI/ASHRAE/ASHE Stan-
dard 170, Ventilation of
Health Care Facilities (latest
edition as of February 2026:
2025). ICU rooms (often list-
ed as “critical care” or
“intensive care patient
rooms” in the standard’s
tables) fall under inpatient
spaces with stringent but
generally less extreme
demands than operating
rooms or airborne infection
isolation (AIl) rooms.

Key Requirements per
ASHRAE 170 (Consistent
Across Recent Editions,
Including 2025)

« Air Changes per Hour
(ACH) — Minimum 6 total
ACH, with at least 2 ACH
from outdoor (fresh) air,
Many facilities design for
8-12+ ACH for enhanced
dilution of contaminants,
odors, and bioaerosols, espe-
cially in high-acuity ICUs.

* Pressurization — Posi-
tive pressure relative to adja-
cent corridors and spaces
(typically = +0.01 inches
water gauge). This directs
clean, filtered air outward
from the ICU room, prevent-
ing contaminated air from
entering and protecting vul-
nerable patients from hospi-
tal-acquired infections

(HAIS).

= Note: Some specialized
protective environment (PE)
ICU rooms for severely
immunocompromised
patients (e.g., transplant or
oncology) may require even
stricter positive pressure and
higher filtration.

» Filtration — Multi-
stage filtration is mandatory.
Minimum final filter efficien-
cy is typically MERV 14 or
higher (per recent editions;
some updates allow equiva-
lent testing methods for inter-
national use). In critical care,
HEPA filtration (99.97% at
0.3 microns) may be added
for extra protection, though
not always required unless
the room is designated as a
protective environment.

 Temperature Range —
Design typically 70-75°F
(21-24°C), with flexibility
for patient-specific needs
(e.g., slightly warmer for
neonates or hypothermic
patients). The standard aligns
with broader inpatient ranges
(often 68—75°F or similar),
prioritizing normothermia to
aid recovery and reduce
infection risk.

« Relative Humidity (RH)
— 30-60% (or 20-60% in
some contexts). This range
inhibits bacterial and fungal
growth, prevents dry air
issues (e.g., mucosal drying
in ventilated patients), and
avoids excessive moisture
that could promote mold or
condensation on equipment.

« Airflow and Delivery —

* Supply air is delivered
through ceiling diffusers
(often high sidewall or ceil-

ing-mounted) to promote
mixing and dilution through-
out the room.

* Returns/exhausts are
low-level or strategically
placed to remove contami-
nants near the floor (where
they settle).

* No strict laminar flow
requirement (unlike ORs),
but good mixing and unidi-
rectional patterns where pos-
sible help control airborne
particles.

* Qutdoor Air and Venti-
lation — Continuous fresh
air intake ensures dilution of
COz2, odors, and volatile
organic compounds from
medications or equipment.
Additional Design Features
in ICU HVAC

* Dedicated or Zoned Air
Handling Units (AHUs) —
ICUs often have dedicated
AHUs or zones to isolate
them from other hospital
areas, reducing cross-con-
tamination risk. Systems
include redundancy (e.g.,
backup fans, power, cool-
ing/heating coils) for 24/7
reliability—critical since
patients cannot be easily
relocated.

* Monitoring and Alarms
— Continuous monitoring of
room pressure differentials
(with visual/audible alarms),
temperature, humidity, and
ACH. Building automation
systems (BAS) allow precise
control and trending for com-
pliance.

« Special Considerations:

» Ventilated patients may
require integration with med-
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Technology Transfer in Pakistan’s HVACR Sector

Barriers

akistan’s

HVACR

(Heating, Ven-
tilation, Air Condition-
ing and Refrigeration)
industry sits at a pivotal
moment.

Demand for climate con-
trol is rising across high-
rises, hospitals, malls, data
centers, pharmaceuticals, tex-
tiles, and cold chains. At the
same time, currency volatili-
ty, import costs, and supply
chain disruptions have
exposed the risks of relying
heavily on imported com-
pressors, controls, valves,
refrigerants, and precision
components. The case for
local manufacturing is
stronger than ever. Yet,
meaningful transfer of tech-
nology (ToT) into Pakistan’s
HVACR ecosystem remains
slow and fragmented.

Technology transfer is
not merely the import of
machinery or CKD kits for
assembly. True ToT means
the movement of design
knowledge, engineering
drawings, material specifica-
tions, testing protocols, and
the capability to innovate
independently. In HVACR,
this includes know-how in
compressor design, heat
exchanger manufacturing,
electronic controls, refriger-
ant management, insulation
materials, and system opti-
mization. While Pakistani
firms have made progress in
duets, air handling units, pan-
els, insulation, and fabrica-
tion, core engineering com-
ponents still depend on for-
eign technology.

Why Technology Trans-
fer Is Slow

Several structural and
policy factors explain the
sluggish pace.

First, Pakistan’s industri-
al base in precision engineer-
ing is still developing.

HVACR components such as
compressors, expansion
valves, and advanced con-
trols require high-tolerance
machining, metallurgy
expertise, and sophisticated
testing facilities. Many local
workshops are capable fabri-
cators but lack the advanced
tooling, CNC capability, and
quality assurance culture
needed for global-standard
production.

Second, foreign manufac-
turers are often reluctant to
share core intellectual prop-
erty. Global HVACR brands
guard compressor designs,
control algorithms, and
refrigerant technologies as
strategic assets. They prefer
export markets or local
assembly partnerships rather
than full technology disclo-
sure that could create future
competitors.

Third, inconsistent policy
and tariff regimes discourage
long-term joint ventures.
Frequent changes in import
duties, sales taxes, and
industrial policies make it
difficult for foreign firms to
commit to multi-year tech-
nology partnerships.
Investors seek stability
before transferring sensitive
know-how.

Fourth, the gap between
academia and industry limits
indigenous innovation. Uni-
versities produce engineers,
but structured R&D collabo-
ration with HVACR manu-
facturers is limited. Without
research labs, material test-
ing centers, and funded
applied research, local firms
struggle to reverse-engineer
or improve imported designs.

Fifth, limited certifica-
tion and testing infrastruc-
ture slows confidence in
local products. International
buyers and even local con-
sultants prefer imported
equipment because Pakistan
lacks widely recognized
HVACR testing labs that can

HVAC Hospital Design
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ical gas systems or additional
exhaust for aerosol-generat-
ing procedures (e.g., nebuliz-
ers, suctioning).

* Neonatal 1CUs (NICUs)
or pediatric ICUs may have
tighter humidity controls
(e.g., booster humidifiers for
40%+ RH) and warmer tem-
peratures.

» In outbreak scenarios or
for suspected infectious cases,
rooms can convert to negative
pressure if needed (though
standard ICU design priori-
tizes positive).

* Energy and Mainte-
nance — Systems run contin-
uously with limited turndown
(unlike outpatient areas).
Energy recovery and variable
controls help efficiency with-
out compromising safety.
Regular filter changes, duct
cleaning, and pressure testing
are essential.

Why These Features Mat-
ter in ICUs

Critically ill patients are
highly susceptible to HAls
from airborne sources (e.g.,

bacteria, viruses, fungi). High
ACH dilutes contaminants,
positive pressure blocks
ingress, controlled tempera-
ture/humidity supports ther-
moregulation and wound
healing, and reliable filtration
removes particles. Poor
HVAC can exacerbate ventila-
tor-associated pneumonia,
sepsis, or other complications.

The 2025 edition of Stan-
dard 170 refines related
aspects (e.g., better harmo-
nization across tables, reserve
capacity for critical areas like
ICUs, and international filtra-
tion equivalencies) but main-
tains core ICU parameters
similar to prior editions
(2021/2017). For exact val-
ues, consult the full
ANSIASHRAE/ASHE Stan-
dard 170-2025 (via ASHRAE
or ASHE), as local codes or
Facility Guidelines Institute
(FGI) 2026 alignments may
influence adoption. Always
involve qualified engineers
for facility-specific design
and commissioning.

certify performance to
AHRI, ASHRAE, or
Eurovent standards.

Sixth, financing con-
straints play a role. Precision
manufacturing requires
expensive machinery, molds,
dies, and testing rigs. Banks
in Pakistan are often hesitant
to finance engineering ven-
tures without quick returns,
whereas technology localiza-
tion requires patient capital.

The Case for Encourag-
ing Local Manufacturing

Despite these barriers,
the economic logic for ToT
in HVACR is compelling.
HVACR intersects directly
with construction, health-
care, food processing, tex-
tiles, agriculture cold chains,
and data infrastructure, key
contributors to GDP. Import
substitution in even a few
critical components could
save significant foreign
exchange.

Moreover, localization
creates skilled jobs for engi-
neers, technicians, machin-
ists, and designers. It fosters

SMEs in copper tubing,
sheet metal, electronics, and
insulation materials. Over
time, this ecosystem can
evolve from assembly to
innovation.

Pakistan already has
examples of success. Local
firms manufacture air han-
dling units, ducts, chillers’
frames, control panels, and
insulation. With targeted
support, similar progress can
be made in heat exchangers,
electronic controls, and
eventually compressor
assembly.

How Technology Trans-
fer Can Be Improved

A coordinated strategy
involving government,
industry, academia, and for-
eign partners is essential.

Policy stability is the
first requirement. Long-term
incentives for joint ventures
in HVACR manufacturing,
consistent tariff structures
favoring local production
over imports, and tax relief
on machinery imports for
manufacturing can attract

foreign collaborators.

Second, Pakistan needs
accredited HVACR testing
and certification laboratories.
Facilities that can test energy
efficiency, airflow, refriger-
ant performance, and safety
to international standards
will build trust in locally
made products and encour-
age design ownership.

Third, industry-academia
collaboration must deepen.
Engineering universities can
establish HVACR research
centers focusing on thermo-
dynamics, materials, and
energy optimization. Final-
year projects and funded
research tied to industry
problems can create indige-
nous solutions.

Fourth, skill develop-
ment is crucial. Specialized
training programs for CNC
machining, electronics for
controls, brazing for refrig-
eration lines, and quality
assurance can elevate the
workforce to handle
advanced manufacturing.

Fifth, the government

Realities, and the Road to Local Manufacturing

and industry bodies can
negotiate structured ToT
agreements with foreign
firms, particularly from
countries seeking new mar-
kets. Instead of simple distri-
bution rights, partnerships
should include gradual local-
ization targets—starting from
assembly, moving to compo-
nent manufacturing, and
eventually design adaptation.

Sixth, promotion of Ener-
gy Service Companies
(ESCOs) and retrofitting
markets can stimulate
demand for locally engi-
neered solutions, When
clients value performance
and energy savings, opportu-
nities open for domestic
innovation rather than brand
dependence.

Finally, access to financ-
ing for engineering manu-
facturing must improve.
Soft loans, credit guaran-
tees, and green financing
tied to energy-efficient
HVACR products can
reduce the risk for investors
entering this sector. - ER
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imported compressors, con-
trols, refrigerants, valves, and
sophisticated equipment.
However, rising import costs,
currency fluctuations, and
supply chain disruptions have
pushed local manufacturers
to explore indigenous pro-
duction. Today, several Pak-

istani companies are manu-
facturing air handling units,
ducts, chillers’ components,
insulation materials, copper
tubing assemblies, and con-
trol panels locally. This shift
is not only reducing depend-
ency on imports but also cre-
ating skilled jobs, supporting
SMEs, and strengthening the
engineering manufacturing
base of the country.

The conference will also
highlight how HVACR is

becoming a frontline sector
in the decarbonization drive.
With Pakistan ranked among
the countries most vulnerable
to climate change, reducing
carbon footprint in buildings
and industry has become crit-
ical. Energy-efficient chillers,
inverter-based systems, ther-
mal insulation standards, heat

recovery systems, eco-friend-
ly refrigerants, and smart
building management sys-
tems are gradually entering
the local market. Engineers
and consultants are increas-
ingly designing green build-
ings aligned with internation-
al standards such as LEED
and EDGE, where HVACR
design plays a decisive role
in achieving energy targets.
Another major transfor-
mation underway is the shift

toward low Global Warming
Potential (GWP) refrigerants
in line with global environ-
mental protocols. The indus-
try is slowly transitioning
away from older refrigerants
toward environmentally safer
alternatives. This requires not
only technological upgrades
but also training of techni-

cians, awareness among con-
tractors, and regulatory sup-
port—topics likely to be dis-
cussed in depth at the confer-
ence.

In the backdrop of Pak-
istan’s economic realities and
its GDP composition, the
HVACR sector intersects
directly with construction,
textiles, pharmaceuticals,
food processing, cold chain
logistics, and healthcare—all
significant contributors to the

3 YouTube

national economy. As indus-
tries seek energy savings to
remain competitive amid ris-
ing electricity tariffs, modemn
HVACR solutions are being
recognized as cost-saving
investments rather than

expenses.
Moreover, the growing
demand for cold storage, vac-
cine logistics, and food
preservation has expanded
the refrigeration segment,
opening new avenues for

local engineering firms. This
evolution positions HVACR
not just as a building service
industry but as a strategic
economic enabler.

The Pakistan HVACR
Society Conference 2026,
therefore, is more than a rou-
tine gathering. It is a reflec-
tion of how an engineering
sector is aligning itself with
economic resilience, techno-
logical localization, and cli-
mate responsibility. By bring-
ing together stakeholders

under one roof, the event is
expected to catalyze dia-
logue, partnerships, and prac-
tical pathways toward a more
sustainable and self-reliant
HVACR industry in Pakistan.
Beyond technology and
manufacturing, the confer-
ence is also expected to
underline a critical but often
overlooked aspect of the
HVACR sector in Pakistan:
human resource development
and technical training. One of

the persistent challenges
faced by the industry is the
shortage of properly trained
HVACR technicians, system
designers, and commission-
ing engineers. While demand
for advanced systems is
increasing, the availability of
skilled manpower to install,
operate, and maintain these
systems remains limited.
Recognizing this gap,
several industry stakeholders,
technical institutes, and engi-
neering universities have

)
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started offering specialized
diplomas, certifications, and
degree modules in HVACR
design and energy manage-
ment. The conference will
serve as a bridge between
academia and industry, where
discussions will revolve
around curriculum upgrades,
certification standards, and
hands-on training aligned
with modern equipment and
international practices.
Another emerging area of

importance is the integration
of smart technologies and
automation within HVACR
systems. Building Manage-
ment Systems (BMS), loT-
based monitoring, predictive
maintenance through sensors,
and Al-driven energy opti-
mization are gradually enter-
ing Pakistan’s commercial
and industrial buildings.
These intelligent systems
allow facility managers to

Contd on page 27
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monitor temperature, humidity, air quality,
and energy consumption in real time, result-
ing in significant operational savings and
improved occupant comfort.

As Pakistan witnesses growth in [T
parks, data centers, and high-rise commercial
buildings, the need for precision cooling and
uninterrupted climate control has become
crucial. HVACR solutions for data centers, in
particular, require specialized designs that
ensure energy efficiency while maintaining
strict thermal conditions. This niche but
growing segment of the industry is expected
to gain attention during technical sessions at
the conference.

The role of HVACR in public health and
indoor air quality is another dimension that
has gained prominence, especially after the
global pandemic. Proper ventilation, filtra-
tion, and air circulation are now recognized as
essential elements in hospitals, schools,
offices, and public spaces. The demand for air
purification systems, HEPA filtration, and
fresh air ventilation solutions has grown sig-
nificantly. Experts are likely to discuss how
modern HVACR designs can minimize air-
borme contaminants and improve indoor envi-
ronmental quality in densely populated urban
centers like Karachi, Lahore, and Islamabad.

Furthermore, the refrigeration segment of
HVACR is becoming increasingly important
in strengthening Pakistan’s agriculture and
food supply chain. Post-harvest losses in
fruits, vegetables, meat, and dairy products
remain a major issue due to inadequate cold
storage and refrigerated transport facilities.
By expanding cold chain infrastructure, Pak-
istan can not only reduce wastage but also
improve exports of perishable goods. This
creates new business opportunities for local
HVACR and refrigeration companies while
contributing directly to agricultural GDP.

From a policy perspective, the conference
is expected to stimulate dialogue on the need
for building energy codes, regulatory stan-

dards, and enforcement mechanisms.
Although Pakistan has introduced building
energy conservation guidelines, their imple-
mentation remains weak. HVACR engineers
and consultants believe that strict adherence
to insulation standards, equipment efficiency
ratings, and proper system sizing can signifi-
cantly reduce national energy demand. Poli-
cymakers attending the event may find this an
opportunity to engage

with industry
experts to develop
practical regulato-
ry frameworks.

Financing and
affordability of
energy-efficient
systems is another
challenge that will
likely be dis-
cussed. While
advanced HVACR
solutions offer
long-term savings,
their initial cost is
often higher than
conventional sys-
tems. Banks,
financial institu-
tions, and green
financing initia-
tives can play a
role in enabling
industries and builders to adopt modern solu-
tions through soft loans and incentive
schemes.

The conference also reflects the growing
entrepreneurial landscape within the HVACR
ecosystem. Startups and SMEs are entering
the market with innovative solutions such as
pre-fabricated ducting systems, energy audit-
ing services, retrofitting of old buildings, and
locally assembled climate control units. This
diversification is helping the sector evolve
beyond traditional contracting into a technol-
ogy-driven engineering domain.

February16-28, 2026

Importantly, the event offers a platform
for international collaboration. Foreign
exhibitors, technology providers, and experts
often participate in such gatherings, introduc-
ing global best practices and opening avenues
for technology transfer. For Pakistan, this
interaction is vital in keeping pace with rapid
advancements while encouraging joint ven-
tures and local production partnerships.

As energy costs continue to rise and envi-
ronmental pressures mount, HVACR is
increasingly being viewed as a strategic lever
for national energy conservation. Studies sug-

gest that optimized
HVACR systems
can reduce build-
ing energy con-
sumption by up to
3040 percent. If
adopted at scale
across commer-
cial, industrial,
and residential
sectors, this could
significantly ease
pressure on the
national grid.
In essence, the
Pakistan HVACR
 Society Confer-
ence 2026 sym-
bolizes how a spe-
. cialized engineer-
ing field is becom-
'] ing central to
broader discus-
sions on sustainabili-
ty, economic resilience, industrial growth, and
climate adaptation. It is a reminder that solu-
tions to some of Pakistan’s pressing chal-
lenges—energy shortages, environmental
degradation, industrial inefficiency, and food
wastage—may well lie within the ducts,
chillers, compressors, and control systems of
the HVACR domain.

By convening experts, innovators, educa-
tors, regulators, and manufacturers, the con-
ference promises to chart a forward-looking
roadmap for an industry that is quietly but
decisively shaping the future of Pakistan’s

built environment and economic landscape.

An equally important but often under-dis-
cussed opportunity for the HVACR sector in
Pakistan lies in the retrofitting of existing
buildings. A large portion of commercial
plazas, hospitals, factories, shopping malls,
and public buildings in major cities still oper-
ate on outdated and inefficient cooling and
ventilation systems installed decades ago.
Experts estimate that energy savings of up to
40 percent are possible simply by redesigning
and upgrading these systems without major
structural changes. This presents a massive
market for HVACR engineers, energy audi-
tors, and solution providers.

In this context, the concept of Energy
Service Companies (ESCOs) and profession-
al energy audits is gradually gaining ground
in Pakistan. Rather than selling equipment
alone, companies are now offering perform-
ance-based solutions where energy savings
justify the investment. This shift reflects the
evolution of HVACR from a contracting
business to a performance-driven engineer-
ing service linked directly with operational
cost reduction and economic efficiency.

Another crucial dimension is the impact
of HVACR on Pakistan’s electricity peak
load, particularly during the summer
months. Cooling demand from commercial
and residential buildings contributes signifi-
cantly to stress on the national grid, often
leading to power shortages. Adoption of
energy-efficient HVACR systems at scale
can play a vital role in reducing peak elec-
tricity demand and easing pressure on gen-
eration and distribution infrastructure.

The public sector also presents enor-
mous potential. Government hospitals,
universities, airports, and administrative
buildings often run on inefficient climate
control systems, resulting in unnecessary
energy waste. Modern HVACR redesign in
these facilities could translate into sub-
stantial savings for the national exchequer
while improving comfort and air quality for
occupants.

These emerging trends indicate a struc-
tural shift in the HVACR landscape where
consultants, designers, and energy engineers
are becoming as important as equipment
suppliers and contractors. - ER
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