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Year 2006 2007 2008 2009 2010 2011 2012 2013
HCFC-22 334.24 657 685 749.3 824 906.4 997 786.5
HCFC-141b 249 291 404 484.8 581.8 698 837.7 5333
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Year 2008 2009 2010 2011 2012
Growth rate refrigeration sector
(from forecast) 9% 10% 10% 10%
Growth rate foam sector (from
forecast) 20% 20% 20% 20%

HCFC-22 consumption forecast
(metric tonnes) 125 136.73 150.36 165.4 181.93

HCFC-141b consumption forecast
(metric tonnes), refrig. growth rate 10.8 11.81 12.99 14.29 15.72

Total consumption forecast (ODP
tonnes) 8.063 8.819 9.699 10.669 11.735
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Year 2006 2007 2008’ 2009 2010 2011 2012 2013
Total

consumption

according to

survey (ODP

tonnes) 45.77 68.15 82.12 94.54 109.32 126.63 146.98 101.92
Share HCFC-

141D on total

consumption

(ODP-

weighted) 59.8% 47.0% 54.1% 56.4% 58.5% 60.6% 62.7% 57.6%
Calculated reduction (2013-2012), ODP tonnes 55.25
Share of consumption in the foam sector in 2012 to be phased out to achieve compliance w. 2015 60.0%
Forecasted consumption of this enterprise (using national growth rate for refrigeration), business-

as-usual, 2012 (ODP tonnes) 11.74
Consumption to be phased out to achieve compliance taking into account this project (ODP tonnes) 45.24
Share of consumption in the foam sector in 2012 to be phased out to achieve compliance (ODP

weighted) 50.0%
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! The Article 7 data for Jordan are 46.6, 55.7 and 59.0 ODP tonnes, respectively; i.e. the HCFC consumption for
2008 is, according to the survey, 39.2 per cent higher than the reported Article 7 data.
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Products Specification

Air cooled water chiller 125 kW to 1.58 MW
semi hermetic reciprocating
shell and tube evaporator
V-type condenser coils
Air cooled water chiller 158 kW to 1.78 MW
SCrew compressor

shell and tube evaporator
V-type condenser coils
Air cooled water chiller low noise 158 kW - 1.55 MW
semi hermetic screw
shell and tube evaporator
V-type condenser coils
Residential water chiller 7 kW — 193 kW

Water cooled water chiller 24.6 kW — 720 kW
hermetic scroll compressor
shell and tube evaporator

Package AC unit 105 kW - 193 kW
hermetic scroll or reciprocating
compressor
Rooftop package unit, variable air | hermitic scroll
volume
Package AC unit 42 kW —324 kW
semi hermetic compressor
Air handling unit 1,700 — 680,000 cubic meter/h
Blower coil unit 2,550 - 16,300 cubic meter/h
Ducted split unit 42 kW - 598 kW
semi hermetic compressor
Ducted split unit 44kW-10.5kW
hermetic compressor
Ducted split unit, low capacity 42 kW —17.6 kW
hermetic compressor
Water source unit 53kW-113 kW
Wall mounted package unit (not provided)
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Products Specification
Fan coil unit 340 - 2,040 and 1000 - 5,100 cubic meter/h
Mini split unit 2.6 kW —14.8 kW
Mini split, cassette type 53 kW -13.8kW
Mini split, free standing type 53 kW - 14.8 kW
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Facility Sub-divisions, tasks
R & D and testing

Sheet metal forming plant

Coil production plant -Vertical coil expander
-Fin press
-Hair-pin bender
Fan and pipe workshop
Assembly line -Rooftop package unit assembly line

-Package unit assembly line

-Air handling units assembly line
-Large capacity chiller assembly line
-Small chiller production line

-Fan coil units production line

-Mini split unit production line
-Condensing unit production line

Powder coating facility
Polyurethane foaming facility
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Input
Country [-] Jordan
Company data (name, location) - Petra Engineering Industries Co.

Air conditioning, Air conditioning,
Select system type [list] factory assembly factory assembly
General refrigeration information
Model 1 Model 2

HCFC to be replaced [-] HCFC-22 HCFC-22
Amount of refrigerant per unit [kg] 4 53
No. of units [-] 8,054 1747
Refrigeration capacity [kW] 10.4 318
Selection of alternative with minimum environmental impact
Share of exports (all countries) | [%] 16 16
Calculation of the climate impact
Alternative refrigerant (more than one HFC-407C, HC-290, | HFC-407C, HC-290,
possible) [list] HFC-410A HFC-410A

NOTE

All data displayed is specific to the case investigated and is not generic information about the
performance of one alternative; performance can differ significantly depending on the case.

Output

Note: The output is calculated as the climate impact of the refrigerant systems in their life time as compared to
HCFC-22, on the basis of the amount produced within one year.

Country

| Jordan

Identification of the alternative technology with minimum climate impact

List of alternatives for identification of the one
with minimum climate impact

[Sorted list,
best =top
(% deviation
from
HCFQ)]

Model 1

Model 2

HC-600a (-63.8%)

HC-600a (-44.2%)

HC-290 (-62.2%)

HC-290 (-41.7%)

HFC-134a (-13.7%)

HFC-134a (-9.6%)

HFC-407C (-0.1%)

HFC-407C (0.2%)

HCFC-22

HCFC-22

HFC-410A (12%)

HFC-410A (10%)

HFC-404A (76%)

HFC-404A (53%)

Calculation of the climate impact of the conversion

Alternative refrigerant 1

HFC-407C

HFC-407C

Total direct impact (post conversion — [tCO2

baseline) * equiv] -28 -80
[t CO2

Indirect impact (country)** equiv] 17 114
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[t CO2

Indirect impact (outside country)** equiv] 4 29
[t CO2

Total indirect impact equiv] 21 143
[t CO2

Total impact equiv] -7 63

Alternative refrigerant 2 HFC-410A HFC-410A

Total direct impact (post conversion — [tCO2

baseline)* equiv] 802 2,331
[t CO2

Total indirect impact (country)** equiv] 157 1,056
[t CO2

Total indirect impact (outside country)** equiv] 38 258
[t CO2

Total indirect impact™* equiv] 195 1,314
[t CO2

Total impact equiv] 998 3,645

Alternative refrigerant 3 HC-290 HC-290

Total direct impact (post conversion — [tCO2

baseline)* equiv] -4,954 -14,386
[t CO2

Total indirect impact (country)** equiv] 19 127
[t CO2

Total indirect impact (outside country)** equiv] 5 31
[t CO2

Total indirect impact™* equiv] 23 159
[t CO2

Total impact equiv] -4,931 -14,883

*Direct impact: Different impact between alternative technology and HCFC technology for the substance-related emissions.
**Indirect impact: Difference in impact between alternative technology and HCFC technology for the energy-consumption-related
emissions of CO2 when generating electricity.
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No. | Item ‘ Cost (US 9)

1. Incremental Capital Cost

1.1 Redesign and prototyping 670,000

1.2 Modification of heat-exchanger production line 730,000

13 Modification of foaming line 265,000

1.4 Modification of assembly line 170,000

1.5 After sales service improvement and training 287,900

1.6 Awareness promotion 140,000

Sub-total 2,262,900

Contingency 226,290

Total ICC 2,489,190
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No. Item ‘ Cost (US'$)
2. Incremental operating cost for two years operation
due to

2.1 Refrigerant 1,406,664

2.2 Compressor 1,402,857

23 Condenser 0

2.4 Evaporator 0

2.5 Refrigeration accessories 144,838

2.6 Foam 14,777
Total IOC 2,969,135

3 Total project cost 5,458,325

4 Deduction for Export to non-Article 5 countries, 16% 873,332

5 Project cost by Multilateral Fund 4,584,993

6 Implementing agency support cost (7.5%) 343,874

7 Total grant requested (US $) 4,928,867
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# Item Cost (US S)
1 Redesign and prototyping 395,000
Modification of heat-exchanger
2 production line (670,000)
3 Modification of foaming line 160,000
4 Modification of assembly line 199,750
5 After sales service improvement 65,500
Awareness promotion of new technology
6 and HC training and service 135,000
ICC 955,250
Contingency 95,525
Total ICC 1,050,775
10C first year 799,663
10C 2nd year 729,363
Total IOC 1,529,026
Total cost (US §) 2,579,801
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