Energy Efficient

Cooling in Buildings
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Why do we Need Air Conditioning or
Comfort Cooling?




The world is getting hotter
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The need ingi i n
for cooling is growing — and with it demand for ai::onditioning



The need for cooling is driven by:

*|ncrease income and
standards of living
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*Increase atmospheric
temperatures

e Urbanization and
population growth

* Population growth rate for Grenada 0.42%




Global Air Condition Use

Percentage of households that have AC today

* Only 10% of households in
developing countries have
air condition units

* Whereas, 90% of
households in developed
countries have an AC

* By 2050, it is expected that
2/3 of households in
developing countries would
have an AC

Share of households with AC
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Most homes in hot countries have not purchased their first AC.

Air conditioning is highly concentrated in a small number of countries,
but AC sales are rising rapidly in emerging economies, especially in Asia.



The 2018 IEA report, “The Future of Cooling”
indicates:

* AC use is one of the key drivers of global
electricity demand growth

* Global energy.demand from ACs is \ The Future of Cooling
expected to triple by 2050 W opportunitiesfor enera
» Stocks are expected to grow from 1.6 billion to _ efficient aif conditioning
5.6 billion :

* An average of 10 new ACs sold every second,
for the next 30 years

However, “...through stringent MEPS and other measures such as labelling,
the average Energy Efficiency of stocks of ACs can more than double by
now and 2050".



Estimated Stocks of ACs In

21 2017

6,114 AC units in buildings

Source: Inventory report of the RAC sector in Grenada



Electricity Used for ACs in Grenada

* In Grenada, the RAC sector in 2015

accounted for approximately 49% of =« il
the  total  national  electricity il
consumption. 5w

* For the same year, unitary AC (UAC) o W il ipi i e i e
was responsible for 47% of the energy
consumption by the total RAC sector S

Projected BAU energy consumption in the RAC sector for the years 2010-2050



Typical Energy Use in Caribbean Buildings

HeAdEil Dot Commercial (including hotels) and public sector
Electricity end-use, residential Estimated savings potential, % Electricity end-use, commercial Estimated savings potential
[ — Other, % (including hotels) & public (commercial, hotels, public), %
Laesw ' = Other, 1%

— Lighting, 39% — A/C,56%

29% 1 22.4%

. 0,
— Refigeration, 47% — Lighting, 37%

— Refrigeration, 6%




Breakdown of Small Hotel Energy
Use by Application (CHTA)
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60%-70% of electricity consumed in commercial buildings in hot countries is used for

Air Conditioning (Austin Energy)




What Determines the type of AC
that is purchased?

For others, it maybe the ENERGY EFFICIENCY or Cost to Operate.

There are several other factors to consider...........



Here are some factors that determines the choice of AC

PROPERTIES
///Envnonmentaf\\ Chemical Thermodynamic
< ODP > flammability reactivity vapour pressure
( GWP ) toxicity adsorbtivity latent heat
( etc ) etc etc etc
- _/

Availability
< refrigerant

refrigerant training reccommendation

etc etc etc

C components ) components literature instruction

( etc




Some factors affecting the performance
and efficiency of ACs

The inefficient use of an air conditioning system can be caused
by the following reasons:

* A poorly maintained air conditioning unit may cause one or a combination
of these problems:

* Thermostat problems:
e Refrigerant leaks:
* Clogged air filter:

* Poor insulation of the room:

* Incorrect choice and sizing of the air conditioning unit.
e Building type, usage and design

* Behavioral use



The Need for
New and more efficient air conditioners

* There are now several alternatives to the —
raditional air conditionin ms: e —
traditional air conditioning systems Te HH) ol

9000 BTU
e Direct Current (DC) inverter air conditioners

with variable speed compressors, 12000 BTU

15000 BTU

* Solar Thermal air conditioners and
18000 BTU

* Solar Powered air conditioners. 2000 BID

24000 BTU

Air Conditioner efficiency comparison
Source: BREA Energy Efficiency Consumer Guide, brea.bb
NB the percentage saving is relative to the amount of electricity used by a standard air conditional unit.



Improvements in system performance is
primarily due to two factors:

* Technology
* Design
e System components
evariable speed inverter-driven compressors, which adjust
to the required cooling load;
eimproved evaporator or compressor heat exchangers;

evariable auxiliary components such as pumps and fans;
esensor-linked controllers with smart adjustment functions

and better insulation systems to lower the required cooling
loads.

e Refrigerant Choice

* Natural refrigerants (hydrocarbons, ammonia, carbon dioxide)

* Blends with improved thermodynamic properties — most with
high-GWP




Inverter type ACs

Key benefits of a DC inverter air conditioning system:

At least 30% - 60% cheaper to run as it
consumes less power

Far quicker to achieve desired temperature

The startup time and energy used is reduced by
30%

Much quieter

No temperature fluctuations, maximizing
comfort level

No voltage peaks from compressor

The DC inverter never turns off, it just slows
down and speeds up when the temperature
drops below the targeted point

Targeted Temp

2 | Traditional AC Unit cycle




Refrigerant Choice in AC makes a
big difference

* The two most commonly used refrigerants in Grenada today are:
* R-22
* R-410A

* Projections are that R-410 would be the dominant refrigerant in 2019

(EER)

R-410A 2088

R-32 0 675 3.98




Hydrocarbon in Air-conditioning Equipment
R-290 (PROPANE)

Advantages of R-290

* Environmentally Safe: (zero ODP, <3 GWP)

* Very Energy Efficient

* No changes in the system are required

* Excellent heat transfer properties

* Less refrigerant charge is required (40 % less)

* Operate at lower discharge pressures (extends the life of the compressor)
* Much quieter operation



Hydrocarbon Demonstration Project

and 12,000BTU X 10) procured from Godrej

Demo sites included
*Govt offices

*Police stations
*Customs Dept
*Schools

*Health centres
*Private sector




Line 1 (blue), shows the electrical consumption of previously installed AC unit (18,000 BTU, R 410 A) and Line 2
(red), the replacement R-290 AC units, over a twenty-five day period (excluding weekends and holidays)
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Electrical Consumption (KWh)

0.00
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

e Previous AC  18.51 18.36|19.31/18.20 18.72 18.96 19.06 19.60 18.8317.44|17.4315.47 18.18 18.09 18.15 18.52 19.21/19.32/18.81 19.51 19.40 19.05 18.96 19.45|19.54
e R-290 AC 11.34 10.48 10.51 10.39 9.07 990  8.13 878 8.34 778 10.14 803 849 876 879 932 1020 9.66 | 9.24 761 9.78 10.24 11.00 10.55 10.58

Time (Days)

228.97 (49.13% ) $217.52

Note: 24 hour Operation - SSU



Electricity consumption (Kwh)

30

25

20

Line 1 (blue) shows electricity consumption of previously installed Ac unit (12,000 BTU) using R-22
Line 2 (red) shows the electricity consumption of the replacement R-290 AC Unit over a 36 day period.

N~ —

1 2 3 4 5 678 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

e Existing 23 120 22 21 22 2725 2523 22 22 2624 25 24 23 22 22 22 26 24 24 23 23 22 25 23 24 23 23 22 22 24 26 24 25

16 12 14 14 114 14 14 14 14 14 /14 14 14 14 14 14 15 14 14 14 14 1515 14 1414 14 14 14 14 14 14 14 15 14 14
Time (days)

e EXisting e NR

331.81(39.5%) . $315.22

Note: 24 hour operation - Prisons



Line 1 (blue), shows the electrical consumption of previously installed AC unit (18,000 BTU, R 410A) and Line 2
(red), the replacement R-290 AC units, over a twenty day period (excluding weekends and holidays)

Electrical Consumption (KWh)
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
e Previous AC = 9.31 9.65 7.04 1036 9.62 7.55 8.32 7.76 1048 10.63 6.65 @ 13.25 10.82 8.29 7.67 1395 872 1153 7.29 1539

e R-290 AC 442 674 428 | 227 | 566 | 218 393 306 355 410 344 421 353 379 375 331 531 331 477 3.89
Time (Days)

114.78 (59.08%) $109.04

Note: 8:00 — 4:00 hour Operation - Customs



Line 1 (blue), shows the electrical consumption of previously installed AC unit (12,000 BTU, R 410A) and Line 2
(red), the replacement R-290 AC units, over a twenty-five day period (excluding weekends and holidays
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

e Previous AC| 794 774 799 1045 804 785 742 102 797 782 771 715 821 747 766 7.69 752 757 695 748  7.82 792

e R-290 AC 696 79 | 842 663 47 475 412 401 604 874 7.64 656 582 752 542 | 584 495 514 531 428 513 491
Time (Days)

43.78 (25.08%)

Note: 8:00 — 4:00 hour Operation. Relatively New AC replaced. MBIA



Line 1 (blue), shows the electrical consumption of previously installed AC unit (18,00 BTU Retrofitted R290)
and Line 2 (red), the replacement R-290 AC units, over a twenty-two day period (excluding weekends and
holidays)

=

s 16

s 14

B 12 /\ww
E 10

2 8

S 6

3 4

§ 2

= 0

== Previously Installed Unit 9.24 11.28 13.7510.77 11.11 9.78 11.4310.84/10.2212.2311.7912.12/10.6311.89 8.89 10.6 11.9110.22 14 11.45 12.7 13.44
e R-290 Unit 5.1 4.81 4.02 138 3.1 5.25 556 4.75 4.31 5.57 6.43 5.89 574235 7.41 4.32 4.05 4.57 6.07 3.42 6.16 3.62
Time (Days)

146.41(58.5%) . $139.09

Note 8:00 — 4:00 hour Operation — Retrofitted R-22 to R-290 AC - SNJ Electrical



Look for the Sticker that says........
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