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IIT Kharagpur: NatRef Research Initiatives

2003 - got started, 32 J papers incldg 13 in IJR

O Application: simultaneous heating and cooling
 Precision property code development

U Thermodynamic modelling and optimization

d System simulation: heat transfer and fluid flow effects
 Optimal parameter correlation development

4 Prototype development, Capillary tube based system
1 Tube dimension optimization, 2-phase flow model

O Performance comparison vis-a-vis controllable valve

1 Developed design nomograms
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CONCLUSIONS

d Optimal CapTube based system behaves almost like
having optimal pressure control

 System performance is close to the optimum with CT

 Capillary tube system is quite flexible regarding
changes in ambient temperature

 CapTube: appears to be a competitive solution in small
transcritical systems

Also Studied: N,O (240 GWP, -80 deg C)
Single-stage & Two-stage transcritical N,O cycles
Novel N,O-CO, cascade system for refrigeration and heat

CO,-C;Hg4 cascade refrigeration-heat pump system
2-stage CO, heat pump cycle with flash intercooling
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BARRIERS

Barriers to use of NatRefs are the biggest ones in India, across all
applications? 1 - highest barrier; 7 - lowest barrier.

1. Legislation (policies, standards)

2. Funding & Support (CDM/JI mechanisms, grants, subsidies, tax
credits, direct investment)

3. Technology & Safety (technical challenges, safety issues)
4. Supply & Availability (materials, equipment, components, fluids)

5. Training & Know-how (engineers education/certification, technical
data, meetings, information campaigns)

6. Markets & Marketing (advertising, competition by chemical
refrigerants, profitability, demand structure)

7. Psychology (consumer acceptance, public perceptions, rumors,
Influence of peer groups)
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Hot water heating

Room Air-Conditioning

Water Cooling

Supermarket Refrigeration

Home Fridges & Freezers

Bottle Coc

cascade

cascade







