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COMMENTS ON THE CRITERIA FOR FUNDING THE HCFC PHASE-OUT IN THE
CONSUMPTION SECTOR FOR STAGE Il OF HCFC PHASE-OUT MANAGEMENT PLANS

AUSTRALIA

1. Australia believes that the existing criteria for funding the HCFC consumption phase-out,
including decision 60/44 and complementary decisions taken by the Executive Committee are generally
adequate and should be applied to subsequent stages of HPMPs with some relatively minor adjustments.
We note that the Secretariat has indicated that Stage Il and later stages will be easier to undertake, given
the large amount of work already undertaken for preparation and implementation of Stage | HPMPs.

2. We note that the thorough analysis prepared by the Secretariat for the 70™ and 71% meetings
suggests that application of the existing criteria and guidelines has resulted in the approval of stage |
HPMPs for almost all Article 5 countries in a cost-effective and equitable manner. Furthermore, progress
reports on initial HPMP tranches usually indicate that the funding approved is enabling the
implementation of planned activities to reduce HCFCs in line with targets and commitments contained in
HPMP Agreements.

3. As indicated in document 72/39, “the Secretariat and all the implementing agencies considered
and that criteria and guidelines currently in place could continue to be used when submitting new
proposals, on the understanding that they could be further developed as new policy issues arose from their
review”. In that regard, it should be recognized that the Executive Committee has been able to take into
account specific circumstances not foreseen by the criteria through the application of additional guidance
when considering projects on a case-by-case basis.

4. While some arguments were made at the 72" meeting that the criteria should be changed to allow
sufficient funding for transition from HCFCs in small enterprises and towards low-global warming
potential (GWP) alternatives, Australia believes that the current cost effectiveness thresholds should be
adequate in most cases to meet such objectives. In fact, the current cost effectiveness thresholds, taking
into account the 25% additional funding for low-GWP alternatives, are higher than the requested costs of
conversion under most HPMPs, and significantly higher than the average cost effectiveness of projects in
approved HPMPs, as calculated by the Secretariat in document 71/57:

Sector CE thresholds CE thresholds with 25% for | Average CE of approved
low-GWP alternatives HCFC projects
Foam - Rigid $7.83/kg $9.79/kg $5.63/kg
polyurethane
Foam-XPS $8.22/kg $10.23/kg $4.09/kg
Commercial refrigeration $15.21/kg $19.01 /kg $7.50/kg (for both
refrigeration and AC)
5. In the case of incremental operating costs (10Cs), it is possible that the IOCs for HCFC-141 b in

PU foam ($1.6/kg) and HCFC-22/HCFC-142b in XPS foam ($1.4/kg) may not allow adequate
consideration of emerging low-GWP alternatives. For this reason, Australia could support the
Secretariat's recommendation to amend paragraph (d)(vi) of the criteria in decision 60/44 to enable
consideration, on a case-by-case basis, higher 10Cs in the foam sector for new emerging technologies
based on unsaturated HFCs.

. However, Australia does not think it is useful to specify particular technologies under the
guidelines. Taking into account that the current 10Cs were determined based on average
I0Cs of hydrocarbons, Australia suggests replacing the text in paragraph (d)(vi), “for the
introduction of low-GWP water-blown technology or new emerging technologies based

1
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Annex |
on unsaturated HFCs” by “for the introduction of low-GWP technology other than
hydrocarbon-based technologies™.

6. In terms of other revisions and updates to the criteria of decision 60/44, Australia believes that the

modifications proposed by the Secretariat in document 72/39 are appropriate and adequate, except for two
elements:

@ Firstly, with respect to paragraph (b) on second-stage conversions, Australia supports
retaining the eligibility of second-stage conversions to projects necessary to comply with
the 35% reduction step in 2020, instead of the 67.5% reduction step in 2025. The logic of
the 2020 date, at the time the criteria were adopted in 2010, was that by 2020, most
foaming equipment would reach its end-of-life and need to be replaced anyway.
Furthermore, by that time, most foaming machines manufactured and on the market
would function with substances other than HCFCs, so that incremental capital costs
would essentially be nil by 2020. Although I0Cs may remain, Australia still believes that
the current guidance represents an adequate compromise between those ExCom members
who supported only limited funding for second-stage conversions and those who
supported full funding for such conversions.

(b) Secondly, Australia does not believe it is useful to include the new paragraph (c) on
accelerated phase-out for non-low volume consuming (non-LVC) countries, as it may be
perceived as an encouragement to such countries to submit proposals for accelerated
phase-out, when it is uncertain whether sufficient funds will be available to support such
efforts. Ideally, it is of course desirable if all countries phased out HCFCs faster than
required under the Montreal Protocol, but the priority of the MLF should be to ensure that
all Article 5 countries receive assistance to meet their agreed incremental costs of
complying with the existing phase-out schedule. Should sufficient funds be available, and
compelling cases be made for accelerated phase-out (including the possibility of
achieving better cost effectiveness), then the ExCom has the flexibility to consider such
proposals anyway. It has already done so on a case-by-case basis for stage | HPMPs in
non-LVC countries, without the need for a specific policy on this issue.

CHINA

7. The 72" meeting of the Executive Committee decided to invite Executive Committee members to
submit to the Secretariat, by June 30 2014, any additional information they considered necessary to
complete the information already contained in document UNEP/OzL.Pro/ExCom/72/39. As the member
of the Executive Committee in 2014, we have the following comments:

(@) According to decision XIX/6, the Parties are encouraged to select alternatives to HCFCs
that minimize environmental impacts, in particular impact on climate, as well as meeting
other health, safe and economic considerations. The stage | HPMP guideline provides up
to a maximum of 25% above the cost effectiveness threshold for introduction of low-
GWP alternatives. Currently low-GWP alternatives in many sectors are still not mature.
Although there are a few low-GWP alternatives in some sectors, Article 5 countries are
still faced with a lot of difficulties and challenges on technology and funding support, and
a maximum of 25% above the threshold is not enough for Article 5 countries to introduce
low-GWP alternatives. We suggest the Secretariat consider difficulties and challenges of
introduction and application of low-GWP alternatives in Article 5 countries and propose
an indicative cost for low-GWP alternative technologies based on information from
demonstration projects to encourage Article 5 countries to introduce low-GWP
alternatives.
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To achieve the 2013 freeze and 2015 10% reduction target, stage | HPMP of Article 5
countries mainly focused on large enterprises, whose conversion is relatively
cost-effective. However, Article 5 countries have to face with more and more
small-and-medium sized enterprises (SMES) at stage Il and beyond. SMEs have weaker
technology capability and even limited financial resources compared with those large
enterprises; therefore conversion cost for SMEs will be much higher than that of large
enterprises, particularly where low-GWP alternatives are introduced. So far as we know
all beneficiary enterprises provides counterpart funding for their conversion at stage | as
the funding provided by the MLF is not enough. If the funding criteria for stage Il HPMP
could not provide sufficient financial support to cover actual conversion cost of SMEs,
SMEs would not be willing to carry out conversion, which will directly affect
achievement of the 35% reduction target of stage Il as well as subsequent compliance
targets in Article 5 countries. We hope more consideration could be given to the
conversion cost of SMEs using low-GWP alternatives in the manufacturing sectors.

For stage Il HPMP, the servicing sector will be faced with more difficulties and
challenges than Stage I, which is mainly caused by diversity of alternative technologies,
such as pressure of low-GWP alternatives, flammability issues etc. At stage Il the sector
will have to carry out not only routine activities like recovery and recycling but also some
additional activities like alternative technology research, dissemination and
demonstration of alternative technologies etc. The cost effectiveness threshold for the
servicing sector of stage | is not enough compared to the real needs of Article 5 countries
and the MLF should provide more support for servicing sector at stage 1.

The cut-off date at stage | HPMP funding criteria is 21 September, 2007, which is the
date when the accelerated HCFC phase-out adjustment is approved. However, policies to
control HCFC production and consumption in Article 5 countries are usually issued after
21 September, 2007. Currently a number of enterprises established after that date have
developed very well, which we think should be incorporated into conversion activities at
stage Il. We hope that there could be some flexibility in funding production lines
established after 21 September, 2007 at stage 11.

According to decision X1X/6, the ExCom should give priority to cost-effective projects
and programs which focus on phasing-out first those HCFCs with higher ODP taking into
account national circumstances. For stage 1, most Article 5 countries should phase out an
additional 25% of their baseline, and the large amount to be addressed is quite
challenging for Article 5 countries. We think the ExCom should give full consideration of
specific circumstances of each Article 5 country instead of considering ODP value only.

For the stage | HPMP, incremental operating cost (I0C) is not encouraged to be used for
funding enterprises. However, for some specific alternatives, the standard in the stage |
HPMP guideline is far from enough to cover the actual IOC and we hope 10C standard at
stage Il could be increased when some specific alternative technologies are introduced.

According to stage | HPMP guideline, for group projects linked to system houses,
incremental operating cost will be calculated on the basis of the total HCFC consumption
to be phased out at the manufacturing enterprises. In the foam sector, conversion of
system house is an important way to solve HCFC phase-out in small-and-medium sized
enterprises at stage 1l. More considerations should be given to funding system houses at
stage Il HPMP criteria.
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JAPAN

8. We would like to reiterate Japan's position expressed at the previous meetings that the cost
guidelines for HPMP stage | should be applied to HPMP stage Il with minimum update and we do not
support reopening the discussions on the existing guidelines. In the next Executive Committee meeting,
we would expect that Executive Committee considers whether the proposed revisions by the Secretariat in
document UNEP/OzL.Pro/ExCom/72/39 are appropriate or not.

9. As for the additional information which is necessary to complete the information already
contained in document UNEP/OzL.Pro/ExCom/72/39, there is no specific information added from our
side, but we think some brief supplementary information or reference to existing documents on the
following is useful:

Regarding the insertion of “new emerging technologies based on unsaturated HFCs” in para 10
(d)(vi), information on the prospects of deployment of the technology in Article 5 countries and
its technical and cost related issues to be considered.

THE UNITED STATES OF AMERICA

10. Decision 72/39 invites Executive Committee members to submit to the Secretariat, by 30 June
2014, any additional information they considered necessary to complete the information on criteria for
funding HCFC phase-out in the consumption sector for stage Il HPMPs already contained in document
UNEP/OzL.Pro/ExCom/72/39. Below is additional information the United States would like reflected in a
new document to be presented to the Executive Committee at its 73 meeting per decision 72/39:

@ Previous experience in the MLF has shown that costs decrease over time as technology
develops, experience and know-how increases, and seemingly new technologies become
standard technology choices. As noted in UNEP/OzL.Pro/ExCom/54/54: “in case of
CFC-phase-out, capital costs, but even more so the costs of items related to 10C
(compressors, oils, refrigerants), usually decreased over time, and showed also significant
variations in different markets.” A footnote in that same document also states that “For
example, the price of HCFC-141b dropped from US $5.45/kg in 1993 to US $3.40/kg in
1998, a reduction that is typical of pricing trends once a product is introduced, production
is optimised, economies of scale increase and competition becomes established in the
marketplace. Enterprises that received funding in 1993 when the price of HCFC-141b
was at US $5.45/kg were overcompensated for the incremental operating costs that they
actually incurred (UNEP/OzL.Pro/ExCom/36/34)”. It would be helpful if the Secretariat
provides estimates of the historic experience we have had of costs decreasing over time
for different sectors and applications.

(b) The Executive Committee has provided technical assistance for systems houses to a
number of Article 5 parties. As noted in that UNEP/OzL.Pro/ExCom/71/57, it is expected
that such technical assistance will lead to reduced costs, particularly for SMEs: “through
the systems house approach, it is expected that the demand for HCFC-141b, particularly
by a large number of small and medium size enterprises (SMEs), will be substantially
reduced, and that the overall cost of the conversion will also be reduced, as many
enterprises will choose to convert to one of the non-HCFC-based formulations even
before stage 1l commences.” It would be useful for the Secretariat to provide some
estimates of what level of savings can be expected. For example,
UNEP/OzL.Pro/ExCom/66/38 notes that “by providing the technical assistance to
systems houses as proposed in stage I, the costs for converting the SMEs can be reduced
by up to 50 per cent, and substantial savings can also be realized in the remaining foam
enterprises.” Further elaboration of the expected savings, particularly for SMEs, would be
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welcome because the point of providing resources to systems houses was to ease the
transition of SMEs.

We note that UNEP/OzL.Pro/ExCom/71/57 includes information on conversions in
SMEs. For example, Table 2 includes information on conversions in Kuwait, and the
Philippines. The cost effectiveness of those projects varied between US $2.22/kg and
US $5.34/kg, and those conversions were to low-GWP alternatives. So already in Stage I,
we have examples of highly cost-effective transitions for SMEs that should only get
easier as we look toward Stage Il proposals.

We want to emphasize the importance of collecting actual incurred, eligible incremental
costs and the difficulty of reliably collecting that data. We recall the “difficulties the
Secretariat encountered in determining whether all the costs incurred were eligible
incremental costs as per the approved project proposals, and that the agencies also had
difficulties in providing the required information.” (para 6, document 72/29). The
Secretariat should be careful to cross check the data to ensure its validity and distinguish
between eligible incremental costs and other costs, such as possible changes to the
configuration of the converted enterprise, and possible upgrades and expansions in the
technology.

We want to emphasize that it would NOT be appropriate to include the costs of
demonstration projects when determining average costs of conversions. Demonstration
projects, as their name suggests, serve a particular purpose: to demonstrate a new
technology. The Executive Committee approves such projects on a case-by-case basis
because, among other issues, the costs of those projects will vary on a number of factors.
Those projects will have additional costs that will not be incurred in “regular” conversion
projects, for example in taking on challenges inherent in new technology, as well as in
conducting the project itself in a way that goes well beyond normal project requirements
by including, for example, additional testing, optimization, or prototyping of new
equipment. As a general matter, demonstrations should cost significantly more to
implement than a conversion project of the same technology, and therefore they should
generally not be used as a basis for cost comparison of simple conversion projects.

11. We note that per decision 70/21(e), Article 5 Parties can continue to submit and implement stage
Il projects with the existing guidelines. Should the Secretariat include draft revised criteria for funding in
its new document, as it did in document 72/39, we suggest that no changes beyond those proposed in that
document be made. Moreover, we suggest the following changes be made so as to reduce the number of
unnecessary changes:

(@)

(b)
©)
URUGUAY

Introduction

Do not make the changes suggested in paragraph (b)(i) regarding to second-stage
conversions.

Do not make the changes suggested in (d)(xiii).

Do not add paragraph (c).

12. In relation to the guidelines of HCFC consumption for the stage I, it is considered that they
should necessarily take into account the experiences of implementing projects in stage 1. This means,
analyzing the different difficulties encountered by the countries during the implementation of the
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activities, their own situation in relation to the availability of alternatives, the funding provided (US $/kg)
in each sector, and the difficulty in the introduction of new technologies.

13. In particular, through the activities implemented in stage I, we can draw some considerations:
In service and maintenance sector

14. In this subsector we must consider that the alternatives to HCFCs available in our region are
notoriously more expensive than HCFCs (especially R-22), which can be purchased for about U$S 5/Kg
or less, while the cost of the cheaper alternative is almost double. Beside this, the management of these
alternatives is more complex than the R-22 (zeotropic mixtures, flammability, etc.).

15. At the same time, and taking into account the recommendations of the Secretary of the Executive
Committee, it should strengthen the security issue, especially when working with training in the use of
new equipment using flammable refrigerant is needed, and more even for the case that a country chooses
“drop-in or retrofitting” activities in using this technology. This issue should been considered when
analyzing others naturals and definitive alternatives like ammonia, CO, in cold facilities.

16. Another important issue to be taken into account is the fact that the equipment which uses
alternatives refrigerants has increasingly technology, which must be added to the training topics such as
inverter technology, refrigerant variable volume of, electronics controls in cooling and air conditioning,
etc.

17. Regarding to flushing sub-sector, in stage | of the HPMP is not in sight any (chemical) alternative
to replace in fact the R-141b, and those which comprehensive information has been obtained, were found
to be significantly more expensive. In the case of the use of equipment that recycle the R-141b (and
others), the cost of each one is also very high (approximately US $1,200 in the destination country). This
makes it impractical for most technicians, and if we are thinking of an incentive plan, the costs are quite
high. Therefore, it is estimated that the costs of future activities for the elimination of R-141b in stage I,
would also significantly more elevated.

Observations

18. Regarding the key consideration to minimize adverse climate impacts in the servicing sector from
decision 72/41, it becomes necessary to review the cost-effectiveness threshold for this sector. Especially
having in mind that for most A5 countries the refrigeration servicing sector will be the largest or the
single consumer of HCFC turning it in a crucial issue for the second phase of HPMP for A5 countries,
and also considering that consumption reduction schedules have already begun and the first conversion
projects in the sectors of manufacturing are finishing®.

In the foam sector

19. There are three critical points to take into account for the funding guidelines in the second HPMP
stage:

% One proposal in that sense is a minimal funding for all countries operating under A5 and required to remove a
maximum of 20 metric tons to achieve targets beyond the 35% reduction from HCFC baseline. If all other countries
range beyond 20 metric tons, funding should be calculated with a minimum of US$ 6.00 / kg metric. Additionally,
for projects of HCFC consumption elimination with strategies to reduce the adverse climate impacts in the servicing
sector funding shall be provided up to 30% above the previous threshold. Finally countries should have flexibility in
the use of the available resources to address specific needs that might arise during project implementation.
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@ Eliminate the ceiling limit of 1.60 dollars per kg for the Incremental Operating Costs (I0C) in the
PU foam sector (Decision 60/44). The reasons are as follows:

20. The vast majority of developing countries will address in the second stage the conversion of small
and medium enterprises (SMEs). The large enterprises, found in applications such as domestic
refrigeration and continuous panels, were or are being converted in the first stage.

21. Typical characteristics of the SMEs in the foam sector found in applications such as commercial
refrigeration, discontinuous panels, pipe insulation and spray, are their reliability on local system houses,
their very limited technical capacity, and their poor safety standards. The introduction of flammable
options to replace HCFC-141b (hydrocarbons, methylal, methyl formate) in this SME sector necessarily
involves a safety risk. As illustration: in the developed countries (US, Europe, Japan) flammable products
are not used for spray because of safety. The blowing agents used in SMEs in the developed world are
carbon dioxide (all water blown systems) and saturated HFCs (HFC-245fa, HFC-365mfc/ HFC-227ea).

22, In consequence the low-GWP options that we have for SMEs in developing countries are carbon
dioxide (all water blown foam) and the unsaturated HFCs, also called HFOs. All these three alternatives
(water, HFOs and saturated HFCs) have a major drawback, the high unitary cost (US$ per kg of blowing
agent) that significantly raises the incremental operating costs. In the same file a graph illustrates the
influence of the polyol and isocyanate costs on the 10C for all water blown systems. If the polyol and iso
cost is US $4.00/kg, situation that is not unusual in SMEs, the I0C goes up from US $3.89/kg to
US $6.06/S$/kg of HCFC-141b. Opposite to the large enterprises SMEs do not have the purchase power
to negotiate low costs of polyol and iso.

(b) Increase the threshold values of the cost effectiveness factors. The reasons:

23. The current values were defined in the 16™ meeting, held in March 1995. 19 years ago. The value
of US $9.79/kg for PU rigid foam would correspond today to US $13.72/kg according to the GDP
deflator and to US $15.29/kg using the CPI deflator. The inflation is obviously reflected in the current
price of the polyurethane equipment.

24. As it was mentioned before the second stage conversion in most of the developing countries will
be concentrated on SMEs. They are affected by the detrimental economy of scale for the new options
implementation and this difference should be considered in the definition of the cost effectiveness factors.

25. The table in the attached file shows the cost of chemicals in one square meter of a sandwich panel
for the different options. The cost for cyclopentane (preferred option of the large enterprises) is
US $12.80/m? meanwhile the cost for CO, and unsaturated HFCs (non flammable options for SMES) are
US $13.86/m? and US $15.66/m” respectively.

(© A third crucial point is to allow second conversions until 2025

26. First, do not limit the second-stage conversions, considering the compliance targets of the
countries and its cost-effectiveness, but also considering other factors such as the difficulty of selecting
only some companies within an industry, which could distort local market conditions affecting the
competitiveness.

217. Also because companies that have eliminated the CFCs consumption and have converted to of
HCFC technology, they have committed to achieve full HCFCs elimination without the assistance of
Multilateral Fund, within initial phase-out schedule until 2040. Subsequently Decision XIX/6 related to
accelerated phase-out of HCFC was based on the understanding that all companies that received funding
for HCFC technology conversion would be eligible for second-stage conversion projects.
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(d) Accelerated phase-out of HCFCs

28. It is not appropriate to propose a fixed progress for all A5 countries, given that countries progress
according to local realities. A fixed progress would not solve the challenges pending in the elimination of
HCFC consumption and previous experiences have shown that progress depends on the country's own
circumstances and suitable technology selection.

(e HCFC phase-out in the refrigeration and air-conditioning manufacturing sector®

29. Remove all constraints on the existing guidelines and allow funding for projects under the
refrigeration equipment assembly, installation and charging sub-sector taking into account that assembly
tasks, initial loading and startup of new refrigeration equipment have important impacts on the progress of
reducing the consumption of HCFCs (especially favoring the election of a new technology) and that
initial refrigerant charge range between 20 and 60% of the HCFC consumption (from the refrigeration
servicing sector perspective).

Others considerations

30. Very few low GWP technologies are mature nowadays and HFC technologies are currently the
cheapest alternative option at least in the RAC sector, and there are major concerns in many markets on
the introduction of new technologies. Nevertheless ExCom is pushing for low-GWP and is reluctant to
approve HFC alternatives.

31. The duration of the 10C should be increased significantly, since 1 year is not enough to introduce
the new alternatives to the market and the price of the units with new alternatives will be much higher for
several years. For this reason, if the ExCom wants to push further low-GWP alternatives, 10C should be
increased to 4 years as it was the case in the early phases of the MP. The additional of 25% C/E for
low-GWP alternatives should also be increased. If such measures are not taken and the ExCom
continues to disapprove HFC projects, countries won’t be ready to go for low-GWP and at the end, due to
the reduced quotas in the next 5-10 years, manufacturers in Article 5 countries would have to convert on
their own to HFCs due to market forces without MLF funding, or they may be forced to non-compliance.
Projects being implemented in Stage | have demonstrated that conversion of the foam part of commercial
refrigeration enterprises using cyclopentane have been around 40% over the CE + 25%.

32. So if the ExCom wants Article 5 countries to adopt low-GWP alternatives leapfrogging the use of
HFCs, there should be significant incentives to convince manufacturers to make this step. It would also
be important to request additional funding for the phase-out of HCFC in SMEs in Stage Il and future.

33. At this time, the use of methyl formate or methylal is not supported for rigid PU insulating foam
applications, particularly because of its long-term performance on thermal conductivity or dimensional
stability, and questions regarding corrosion of equipment. In addition, methyl formate is flammable.
Methyl formate is, however, considered to be proven only for use in integral skin PU foams for transport
and furniture applications.

Conclusions
34. Therefore these considerations make it necessary a review of the guidelines of the stage I, since

the difficulty in the introduction of new technologies. (It is good to remember that the word "available"
means: “economically and technically available”).

®ExCom 70/52. Annex Il. Relevant decisions on HCFC phase-out in the consumption sector. 19. HCFC phase-out
in the refrigeration and air-conditioning manufacturing sector65 (item x)
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35. In the other hand, one of the main consequences of the above considerations is the increased in
the complexity and the costs in all the activities, especially in the training of technicians.
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HFC- | 1233zd(E) | 1233zd(E) 1336
141b  [C-pentane] Water F'\é'frt]:‘gt'e 365mfc/HFC- ';4':5% 50 % 60% 15363;5 T:;Tcg) mzzm(2)

227ea blend reduced reduced ° 60%0 reduced
Molecular Weight 117.0 70.1 60.0 149.4 134.0 130.5 130.5 164.0 164.0
Cost of blowing agents,
(USD/kg) 2.6 2.6 0.0 3.0 14.0 12.0 17.0 17.0 17.0 17.0
Cost of Polyol (USD/kg) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Cost of MDI (USD/kg) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Polyol 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Blowing agent 22.0 13.2 0.0 11.3 19.7 17.6 12.3 9.8 15.4 12.3
MDI 134.2 124.5 160.0 122.4 131.6 129.4 123.5 120.8 127.0 123.6
Subtotal 256.2 237.7 260.0 233.7 251.3 247.0 235.8 230.6 242.4 235.9
Total foam cost
(USD/kg) 2.97 2.98 3.00 3.00 3.86 3.64 3.73 3.60 3.89 3.73
BA per kg foam (%) 0.09 0.06 0.00 0.05 0.08 0.07 0.05 0.04 0.06 0.05
Applied density kg/m3 42.00 43.00 46.20 46.20 42.00 42.00 42.00 42.00 42.00 42.00
Total foam cost per m3
(USD/m3 of foam) 124.56 128.05 138.60 138.60 162.16 152.99 156.60 151.03 163.41 156.75
BA per m3 (kg/m3) 3.61 2.38 0.00 2.23 3.29 3.00 2.19 1.79 2.67 2.20
Incremental Operating
Cost, 10C, USD/kg
HCFC-141b 0.97 3.89 3.89 10.43 7.88 8.88 7.34 10.77 8.92
Polyol cost/kg of foam 1.17 1.26 1.15 1.28 1.19 1.21 1.27 1.30 1.24 1.27
BA cost/kg of foam 0.22 0.14 0.00 0.14 1.10 0.86 0.88 0.72 1.08 0.89
MDI cost/kg of foam 157 1.57 1.85 1.57 1.57 1.57 1.57 1.57 1.57 1.57
Weight per m2 for 100
mm thick panel, kg 4.2 43 4.62 4.62 4.2 4.2 4.2 4.2 4.2 4.2
Cost of chemicals per
m2 (USD) 12.46 12.80 13.86 13.86 16.22 15.30 15.66 15.10 16.34 15.67
Difference versus 141b
system per m2/usd 0.00 0.35 1.40 1.40 3.76 2.84 3.20 2.65 3.88 3.22
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