The Journey to a Better World —
A Refrigeration Perspective

Andy Pearson



Credentials

#&' (
#, - %
(
#&-
(
(
0
)

> | am one of only 8,175,748,000
people in the world who could
give this talk

| was one of only 3,188,040,000
in November 1962

My first paid employment in
refrigeration was in July 1973
My career has given me rare
opportunities to observe the
industrial refrigeration world
from a global perspective
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The ideal innovator?
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The Project Manager
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Our journey

» Towards a more efficient world
A more reliable world

A more sustainable world
(at least in refrigeration terms)

...but for the last 40 years we
seem to have been running
hard to stand still
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Environment
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Notable achievements of the last 30y
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PFAS Restriction in Europe O HFOs
Kigali Amendment to Montreal 0 HFCs
Original
Montreal
Protocol
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Where would we be without the MP?
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Ozone Concentration (Dobson Units)
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What about Climate Change measures?
Range of GWP,,, Classification
Over 10,000 Ultra-high
R":}Z R::EMA Over 3,000 Very high
R-134a R-22 Over 1,000 High
R-32 300 - 1,000 Moderate
l Below 300 Low
Below 100 Very low

Below 30 Ultra-low
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What about Climate Change measures?
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Current status...on ozone restoration

Changes in Global and Antarctic Ozone

Observations and model projections
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Future Projection Scenarios: 7

= Low climate forcing (SSP1-2.6) 4

— High climate forcing (SSP3.7.0)
1 1 1 1 1 1 1 1 1 1 1 1 1
1980 2000 2020 2040 2060 2080 2100

Graphics credit:
csl.noaa.gov/assessments/ozone/2022/twentyquestions
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Current status...on carbon emissions

GHG emissions (MtCO,e/yr)
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Continued acceleration of zero carbon technologies
could peak global emissions in 2023

== Historical
—— Baseline
Low effort
——— Continued acceleration

2005 2010 2015 2020 2025 2030 2035
Year

Graphics credits:
Climate Analytics (2023). When will global emissions peak?




Current status...on carbon emissions

(G emisions MtCO,e/yr)
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Continued acceleration of zero carbon technologies
could peak global emissions in 2023
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What else could
we be doing?
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Graphics credits:

Climate Analytics (2023). When will global emissions peak?
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Current status...on carbon emissions
Ocean temperatures highest on record

Daily average sea surface temperature between 60° North
and 60° South, 1979-2023
Previous record 20.95C

Daily average sea surface on.29 Mar 2\016
M 20.96C on

temperatures are calculated 21C
from a grid of 0.25° latitude by /\f\/
0.25° longitude (that’s about

ongitude (that’s abou 2023

28km x 28km at the equator)
https://climatereanalyzer.org/clim/sst_daily/
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Source: ERA5, C3S/ECMWF oaaQ
https://www.bbc.com/news/science-environment-66387537
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Current status...on carbon emissions

Global Ocean

July Average Temperature Anomalies

1.20°C
1.00°C
0.80°C
0.60°C

0.40°C

|| bl 1 |||I|||||I|||||||| " ‘I ““
. -"'--|||'||||"'|"""w .Il,,“",,r |||'-||'|| I || " IIIIIII.I.I I I.,..I.llu .0
i

0.40°C
0.60°C
1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Graphics credits: www.ncei.noaa.gov/ _
Rising sea water temperatures are one explanation for
apparent increases in extreme weather events

such as hurricanes and tornados

2024

ed by ZingChart
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Current status...on carbon emissions

Global Ocean

July Average Temperature Anomalies
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Graphics credits: www.ncei.noaa.gov/
wered by ZingChart

Other opinions are also available! Not everyone is in
agreement that this recent rise in seawater
temperature is a problem at all.
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Current status...on carbon emissions

There are strong,
persuasive arguments on
both sides of the debate.

“CO, levels have been much higher in
the past”

“climate change is following a natural
cycle that predates industrialisation”
“previous CO, level increases always
followed increases in temperature”
“humans have already adapted to
warmer temperatures”

Graphics credits: C Scotese, Phanerozoic paleotemperatures

& brighton73.freeserve.co.uk

My observations:

The rate of increase in atmospheric
CO,, and the rate of increase of sea
temperature is new

Last time it rose that much took 10,000
years — this time it’s only been 75 years
The current CO, level is literally “off the
chart” in this graph

We have never seen these levels in the
past when there have been 8 billion
people to witness them

We are the only species on the planet
that is able to influence this change (for
better or for worse)

If our systems become safer and more
efficient through environmental
initiatives we are not in any sense
losing anything
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Current status...on carbon emissions

There are strong, My observations:
persuasive arguments on The rate of increase in atmospheric
. CO,, and the rate of increase of sea
both S|des Of the debate. temperature |5 new
okl Average . Last time it rose that much took 10,000
T w < years — this time it’s only been 75 years

The current CO, level is literally “off the
chart” in this graph

We have never seen these levels in the
past when there have been 8 billion
people to witness them

We are the only species on the planet
that is able to influence this change (for
better or for worse)

If our systems become safer and more
efficient through environmental
initiatives we are not in any sense
losing anything

Graphics credits: C Scotese, Phanerozoic paleotemperatures
& brighton73.freeserve.co.uk
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There are strong,
persuasive arguments on T
both sides of the debate.

in degrees with 1960-1990 baseline)
150 - —Atmosphere carbon dioxide (CO, in parts per million)
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Graphics credits: C Scotese, Phanerozoic paleotemperatures
& brighton73.freeserve.co.uk
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Current status...on carbon emissions

My observations:

The rate of increase in atmospheric
CO,, and the rate of increase of sea
temperature is new

Last time it rose that much took 10,000
years — this time it’s only been 75 years
The current CO, level is literally “off the
chart” in this graph

We have never seen these levels in the
past when there have been 8 billion
people to witness them

We are the only species on the planet
that is able to influence this change (for
better or for worse)

If our systems become safer and more
efficient through environmental
initiatives we are not in any sense
losing anything




Reasons to be cheerful

Environment
NH, co,
CHs 1505149
SEC PE(S)R
LCCP
- Efficiency Safety
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= x’ Electricity Generation Grid Carbon Intensity (CO,.kWh1)
(5
ALl Decarbonisation
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