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Propane (R290) is evaluated here as an HVAC  The best-known altemative fuel is propane which has been proven The results of the survey indicate a variety of views about the primary analysis shows muddled awareness of R290 in the HVAC
refrigerant. This has to improve energy efficiency ~ €conomical. It also includes environmentally friendly and widely used in adoption of propane (R290) in HVAC systems. The most used jnqustry, with concerns about safety, cost, and regulatory clarity but

by 15% and gain a 3-year payback period. industrial applications. This is a cost-effective with low-cost fuel with Systems were split, with all awareness of GWP values being at \yith awareness of its environmental benefits. It is critical that safety

Retrofitting costs are high, but R290 has little  Stable pricing. This has a high energy density and is a competitive 100%. standards, financial incentives and education can promote adoption at

GWP meaning it supports climate goals. alternative to conventional fuels. _ Respondents used R-410A, R-32, R-22, and hydrocarbon geaje  Market is hindered by economic uncertainties and high
Advanced leak detection and ventilation control  Propane has no Global Warming Potential (GWP) and fewer greenhouse ~refrigerants (Uddin et al., 2021). Retrofitting varied, 25% Were yeyrofitting costs, but long-term savings are acknowledged. Propane’s

means safety risks. This also has been effectively ~ 9ases than other fuels. Its usability is enhanced with safety measures such ~ willing, 50% uncertain, and all were aware of R290. However, cost ety affordability, and energy efficiency are all strong attributes as a
managed and R290 represents a viable 8 leak detection and shut-off valves. The efficiency and safety in HVAC and safety were major barriers, and government subsidies played a green fuel, and this is the focus of secondary analysis (Oloyede et al.,

sustainable alternative to the HECs. systems are features. This has well featured in theoretical models like strong role in adoption. N _ 2024). Challenges such as flammability and system modifications
Vapor Compression Refrigeration Cycle (VCRC) and ASHRAE standards Half of the respondents were positive about R290 when it came 0 gyist byt better safety measures, incentives and technological
AIM OF THE PROJECT (Sharifet al., 2023). energy efficiency perceptions. This was supported by all 44yancements can mitigate and make propane a viable sustainable
The technological performance of propene (R- 1hermodynamic performance has retrofitting and economic feasibility all respondents who supported low GWP refrigerants, signaling strong - gnergy solution.
1270) in HVAC system retrofits. This has been 'émain open questions of understanding. Research has been done on safety potential for eco-friendly HVAC transitions if economic and BEST PRACTICES
estimated with its safety elements and rated by the risk assessments, cost benefit analyses, or large-scale environmental regulatory incentives have the potential.
whole study for its technical implementation impacts. The adoption of intelligent safety systems requires further studies ’ o r——— 0 cooe FOR IMPLEMENTI NG R290 IN
feasibilit, The main  advantages and ©" its financial viability and government incentives. These gaps will be = Fmrsimswes== G worml e
disadvantages that propene (R-1270) retrofitting addrgssed, leading to a comprehen§ive'understanding of propane’s place in == HVAC SYSTEMS
offers. It has been examined in a research study sustainable enerav and HVAC aool\lc‘atlons. : Theoreice odels r e e T Issues for implementing R290 in HVAC systems, such as safety, regulatory
and the necessary systems and regulations. This GLOBAL WARMING ;‘S"‘;‘“‘"’:m“"::m i et compliance and financial feasibility were discussed. It highlights how to
has been sustainability conditions which are been ; 3 Energy Eficincy and Envicnmental Models TR support infrastructure compatibility, leak prevention, ventilation, and global
analyzed for wider implementation. POTENTIAL 4 Ecomoric Fosshlly bocl j‘ I regulations. Equipment must be certified by technicians trained with all
;5 | tools and should be ATEX compliant. Grants and subsidies should be used
OBJ ECT'VES . l semmomme oo v ™ by businesses to reduce costs (Srhoj et al., 2021). System performance and
Ml\“ (.‘ é B l@WMuthaps Figure 3: Response on background on existing Figure 4: Importance of the retrofitting ROI Wl” be |nVOIVed |n the deC|S|0n'mak|ng ThlS |S between retI’OfIttlng
m Objective 1: Technical Compatibility o a T HVAC Systems factors of HVAC refrigerant and brand-new installations. The environmental benefits of R290 included
Assessment o~ \ ;;f:;’::w Ligainy (Source: Self-Created) (Source: Seff-Created) low GWP and regulatory cost savings. This is consistent with global climate
. _ . i 3 Enargy Eficoncy Uncarainly goals. As technology advances and regulations tighten, R290. It has a
= Obj_ect!veZ. Safety Implication Afn‘f’llyS'S — GI‘.b‘.IW : ’P t" t_"l s A et ot Alssowoerd CASE STUDIES / perfect refrigerant for HVAC applications. This can be utilized without
m Objective 3: Evaluate Energy Efficiency e Gource: Abmed, 2023) (GWP) l IMPLEMENTATION creating a threat to the environment.
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HVAC System 1 Conduct real-word retofiting case studies on HVAC systeme The conclusions from this cha i i i
‘ i . pter are that R290 is a sustainable refrigerant for HVAC
: 2. Improve safely measures with A-based leak detecion & automation. Propane-Powered Urban Transportation (Alsalem et al., systems. This provides efficiency and environmental benefits with challenges like

BACKGROUND \Q| P | oo 3 Tst prapanesoargy offclncyacoss dflron HVAC saups 2023) — HVAC System Retrofits with Propane (R290): Propane flammability and regulatory variability. Safety measures with training of technicians and
N N L7 4 Parform  cost-beneft analysia of acoping propene at scale ) PPN . financial incentives. Specialized equipment with industry-wide training and government
V;’; I u I ‘ three-year powered urban transportation - It investigates HVAC subsidies and standardized policies. This has facilitated the integration of R290 are key

system retrofits with propane (R290), which shows 15% energy recommendations.  Hybrid cooling systems have market reception with future

Figure 5: HVAC Systems Figure 2: Conceptual Framework . . . ) environments. It has an impact on the subjects of future research. Wider adoption will be
R290 has been found to have a low GWP (Source: Toma, 2023) (Source: Provided) eff|C|ency gain, reduced GHG emissions and a three year supported by advancements in safety technologies. Global policy alignment is helping

(approximately 3) and zero ODP. It is an payback period despite the initial cost. climate goals and energy efficiency. R290’s potential suggests a viable solution for
attractive replacement alternative for the use of METHODOLOGY Propane in Industrial Heating (Fajar et al., 2020) — Proposes SUstainable HVAC development.

HFCs such as R410A and R134a (Shafiq et al., _ - _ - propane as a retrofit for vapor compression systems, with 10% REFERENCES

2023). The mixed methods approach applied in this study is a combination of exergy efficiency gains and reduced carbon footprints, with a
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