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(a) . Isotec �$/01��������23456������789:;< CFC-11 =>;<

HCFC-141b?@ 
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� ABCDEFG�

H�����
�� ��� 25.00 
IJKL�
�� ��� 22.70 
MN�IJOP�Q�� 36 
RSTU�VW�)*�� 153,193 
XYIJU��)*���  
Z[\	�<]^_� 72,500 
`a\b]c_� 7,250 
Z[Ud�<]F_� 65,193 
IJ�<eW�^fcfF�� 144,943 
ghijk�l�� 100% 
mnop�l�� 0% 

STU�VW�)*�� 144,943 
�	 !#�)*+,-�� 6.38 
qrm\stuUvwx� s 
yz{|}~� ������

�
}~� ���
 

�

��a��N�� �

�N�\W�)*�� 144,943 
IJ�<�� 
���� 22.70 
�	 !#�)*+,-�� 6.38 
�
}~[���)*�� 18,843 

���b��<eW�)*�� 163,786 
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�
��� _�r�����
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 4,592.70 ���
�

�
�' ��������C�� ���H
�_��
 6,082.10 ���
�

�
���� ��' ��������C�� ���H4_��
 3,783.00 ���
�

�
:;<=�x�� ��� 
�_��
 2,116.00 
��N

�
���� �:;<=�x�� ��� _��
 2,832.00 ���
�

�
�� 1999� ¡�N-:;<=�x¢�014�� 11,209.571£¤ 

�
�� 1999� :;<=�x¢�01¥XY4 CFC�� 2,141.97 ���
�

�
�� 1999� :;<=�x¢�01¦XY4 CFC�� 1,293.50 ���
�

�
¡�N- 2000�:;<=�x¢�014�� 259,536£¤ 

�
2000�¡�4:;<=�x¢�01¥XY4 CFC�� 34.00 ���
�


1. �� 2000� 7�§� 31��� �����¡�¨ 11,469,107£¤ .©L:;<
=�xXY 2,176� CFC §K 1,293.5�x¦XYª 
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Isotech 
 
2. Isotech´ 100µ4]^¶· 1991�IJ?@AB:;DE7uFG:;<= N-
8¸7§¹{|Nºª»¶·)�¼ 8.5 ¶½/¾¿4 Glascraft Mini II:;DEÀÁÂ Ã
>FG:;<=4IJKMNÄÅÆÇQRª1998�¶·4 CFC_��´ 25�ª 

3. :;DE7FG:;<=4IJÈÉhN HCFC-141b QRªÊËyOÌ Glascraft :
;DEÀÁÂ �NP 7,500 £¤ ÃN�¼ 60 ¶½/¾¿4ÍÎ:;ÀÁÂÏÐÄÅÆ
Ç �NP 90,000£¤ §K 50,000£¤zPQRÑÒ�NÓ¶·ÔÕªÖNjQRh×
7ØÙ�NP 20,000£¤ªÚÛ4ÜÔÝÞ�NP 65,193£¤ª 
 
MN HCFC-141b4ßÓ 
 
4. Isotech MN C-141b 4ßÓ¦>01&'Kz¨àá ÃÉ§zPzP01&'4�
â�'ª�àá4ßÓãäå ODP QRæçÉJI4èQRéÝêëìí .yhNå
ODP QR4îç�Nª]^ïðñ2f¨òó� 27/13 ôõ�¡�Êt¶·MN
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HCFC-141b4ö'ª 

014zN 

5. >��01÷ÉXY 25 ODP �ªÊÉM]^ 1999��' A�������4_
��øù 0.6µªÓ-hN HCFC-141bQR Éú) 2.3�4 ODS_��ª 
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1. 
�*	+ûSTU�ü6¨Ê�01 Ãe�¨ 44,943£¤4ýþ���ª 

�� 

2. 
�*	+8����¡� Isotech01 §Ý���7Ô��N�/���ª 

 01�	





01�N


C£¤H


Ô��N


C£¤H


��Â



(a) > Isotec4?@AB:;<=C
:;DE7FG
:;<=H4IJKLMN CFC-11 OPMN
HCFC-141bQR 

144,943 18,843 STU� 
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�� �������'+���� ���� 392.599 
�����
��
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(a) ���� 12114�� 1301����IJ�;�y��������4�r��< ABC� ¡¢

£¤ HFC-227ea4¥�¦§ 
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� ������� 

H�����
�� ��� 436.00 
IJKL�
�� ��� 436.00 
MN�IJOP�Q�� 37 
RSTU�VW�)*�� 940,500 
XYIJU��)*���  
Z[\	�<]^_� 568,000 
`a\b]c_�  
Z[Ud�<]F_�  
IJ�<eW�^fcfF�� 568,000 
ghijk�l�� 100% 
mnop�l�� 0% 

STU�VW�)*�� 568,000 
�	 !#�)*+,-�� 1.30 
qrm\stuUvwx�  
yz{|}~� ����� 
�
}~� ���
 

  
��������  
�N�\W�)*�� 568,000 
IJ�<�� 
���� 436.00 
�	 !#�)*+,-�� 1.30 
�
}~[���)*�� 72,480 

���b��<eW�)*�� 640,480 
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1. Êâ01É>]^� XYVW4_�Cò�������	
4��HªÊ�Z[
\01�������� É> 2003���^4VW_��L1�4 436�ø� 0�ª2
�017ÚÛÝ���4´,-��uvwx4Z[\rp014� 25/50 ôõ�ª]^
Éc�7����4�ß���`�L 2003� .÷ !"VWª01É#$]^�)%
&4'>MNVW4cdwxªÚÛ4�%�N´N-VW()*4IJe!�QRh+

.IJ ABC 7�klm()* .yMVW,-fghN§¹. ODS ÐÏ,-CHFC 
227ea7n\opHªzPZ[\rp01 /ç0ÜÔÝÞ�N7Ü"ÝÞ12ª 

2. VW�ß7VW301´������ 29 ���4�4ª56 ]^Éc���4
ï7789�c�VW4�Nº.yL 2003�� :�!"VWªÊâ01ÉP>]^�
()*4IJKXY%&4VW 12117VW 13012f��7QRÔ�ª6; ><c0
1©=û§¹ 25t.>IJMNVW4_`ab4¶·!�¨?@ªÊâ01ÉABCD
�âEFG�ÊH¶·ãä>I ÃJ� PÊâ�xÚÛKL��ª 

3. c���4^tVWXYï77MNÉ)�-Ê�Z[\rp01ª1�O>ü6�
Pï7 É§zPVW�ß7VW3014�Q¾ªR¨�ßVWMN4ï7; ñÉS

T7"UVVW!"4�ß7�WªLK^!"XvC25 7 35 ¶½HVW()*´�â
YÄ4Z[ 5P\]�^K^�"�ßM�4_c `�^]^1��"�c4_cª

>]^)aâVW,-IJe7fgeb�Á¨Êâ01ªc!MN§¹ÐÏ�4�de

f´ûghN./iPe99!�j?ýzj2fkïÔ�.lõMN�4ÐÏ�4�N

Z[ .yc�MN�mcVW 13017VW 12114�Nºª 

4. 01K�)]^MNVW4�¶·ªR¨_`ab¶·; ñ)nH)opIQq�
rs4X¶·juÅtjÏße7uvw \x`>ÝÞ7uvVW()*7VW(),

-ª56 ^XYVWyzëì4a)opq�rs4�X¶·j()ab¶·4Åw7

¾¶·4r�îç) 80�tªÓ-ïðÉc�7{�|k7VW�ßM� �)ÊH¶·
ÈÉ�}Z[\x4VWyzªÓ-§K~�MN4VW��u Ã��´�Ý�\4 

56ÉABCDü6�4ef�+ß\x4Z[ �J�)PÊHwx4abQRh+Ú

Û��ª 


���������

1. 01�N�ý� 20/46 ôõ�,-<cP�018�MN4�%�N Ã�ý���
��B�z�4,-VW()*7��,-¾�x4�0õ�ª 

2. ÊâZ[\rp01K���4�H¶·´VW��w�fge \x4VW��a
b�§¹�eIJ4��7������X������ªzPÊâ014�Q¾ É�

� 17t¶·.y 3tXvVW()*IJe4VW��abª 
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1. �Û01STur�����8�¡�Ê�01 §���/��� �)�0 l 
¡Ê´]^VW�x4Z[\01ª
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(a) XYVW 12117VW 13014Z[\01 M]
^4_`abcde7fgehN ABCij�k
lmjHFC-227ea7n\op 

568,000 72,480 STU� 
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�� 
�� �������� ���� 2,062.2 
�����
��
��	 !"#�� �<� 15.21)*+,-�
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(a) e§IJ�. ��© z9ª«H�9;�<�¨:;< CFC-12 =>;< HCFC-134a ¬­:;< 

CFC-11�>®¯�����°�3=>;< HCFC-141b 

 
����� ���

� ���� 


�� ����
�� ��� 200 
MN�IJOP�Q�� 24 
±²�X³U�VW�)*�� 2,631,486 
´µ¶·¸¹VW�)*��� 750,000 
´¡¶·¸¹VW�)*��� 1,000,000 
>´º¶·ST�U�VW�

�)*��
 

881,486 
�	 !#�)*+,-�� 13.15 
yz{|}~� �������� 
�
}~� ���
 
?@»¼stu½�x� s 

  
��a��N��  
�N�\W�)*�� 881,486 
IJ�<�� 
���� 200 
�	 !#�)*+,-�� 13.15 
�
}~[���)*�� 106,963 

���b��<eW�)*�� 988,449 
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- ODS_�r����� (1999�) 4,516.10 ODP � 
- �' A�������C�� CFCH
�_�� 6,082.10 ODP � 
- 1997��' A�������C�� CFCH4_�� 3,610.60 ODP � 
- cq�x�� CFC
�_�� ��N  
- 1999�cq�x�� CFC_�� 2,062.20 ODP � 
- �� 2000� 7�C� 31���H¡�N-cq 
�x¢�014�� 

12,956,733#$  

- �� 1999� cq�x¢�01¥XY4 CFC�� 1,077.00 ODP � 
 
1. ]^4eNcq�x)X¢ 15 tXwx7£¤Kuvwxr¥ªÊâ�x�_�r
�> 1999�îçP 2,062� ODPª�����¦PÊâ�Ò�x4Xwx¡�¨ 20â0
1 L�XY¨ 1,077 ODP�ª 

(a) +,��-� ��s.�/012��3�45��� ����������
²�����¦s«6
7���
������8�9:��	
�;�
����
²�����s�³


2. Êârp01´STU�<c4 14´XY]^�^ 224tKuvwx>cd4e
N§¨K©�MN4 173� CFC-12CcqEH7 CFC-11C}:EHªÊHwx4ª�J
�ãä§¨j«q¬*.y­®u¯°±j²vetj�³j´µ7c§w4¶�¨ª 

3. �����>§� 25���>¡�¨Êâ01 è�Íf��P 2,631,486£¤ �
)./ l9 

(a) Ê·��¾¸¹2fº 

(b) �»2f 750,000£¤ .M01�.¼zº 

(c) >�����½��p��¾�� 2fKL¸¹4��º.y 

(d) ���2f4���á01AB�uv\:;<=7cqE
¥Q¾øù4

ODPù-æç4 173� ¿ÉòÀÁøùP01¡�4��ªíC� 25/42ôõ
�H 

4. >� 28���> STU�ÛW2f��¸¹4 1,000,000£¤ªPÔÂÊ�ÛW 
STU�2f¨ 100t¶·4�uv\ ODP_����ªÊ 100t¶·4_��´ 169.73 
ODP� Ê´��IJ��7ÃÄ}Åç0�4ª�����¡�¨ÚÛ4��ª 
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5. ]^Åx·Æ� Kulthorn Engineering (KE)ÇÈ�ßÊâ01ª>�����- 1998
� 7�¡�¾÷8¡ÉÊ����¸¹ª>ËâÌÍ4�ª�ÎÏCD¨ 16�EFG Ð
"Ñ�o�^ 70â24eNcqwxªÒ$�ÓB¨]^ 93µ.>42Ôª 

6. ÊHEFG414´>Õ�����2Ö%0123¾�×Ø>01<c©=¦�
�)ÙÚÐ"»014�wx�z4ÛÜ .y�ïð,->�¥Êâ01÷É:�IJ

CFC eN§¨4ï7ÝÞ�)4eN§¨IJeª412 teN§¨IJeÐ"¨Ó KE C
D4 16�EFGª 

7. ¦vOÃÕÐ">ßEFG4�) 412twx¾}¨P<c0123N�àá��4
âT�ªÊHâT�´P¨àá�P
%�=.�{´ã�ý��
�4��ä'ª�W

©�âwx2f4�=ãäwx4�	jå,æ�=jwxP�CÁ�cdejuvw�

4}eHjwx88�ÔjCFC-117 CFC-124_��.y
�abª 

8. ��Öç4âT� 389âwxb×�P�ý��
�4��ä'ªKEè�4QRu
rVÊ 389twx!�¨étêëª>étìí÷ 389twxK) 228tb�{)�þ
>%01/½���ªÊî´à �) 228twxÈIJeN§¨ ÃJÈ´> 1995� 7
�.�884 56 >%01/#$7��44wxr�ÓB¨�»0123K�ß4

wxr�ª 

9. %01#$4X��wx´Kuvwxª>Vwx!�étêë©= ¡{¨>Öç
4âT�K�ï4� CFC _��7
�ab),4�=ªV©âwxÃÄ CFC 4}Å�
à�!�ðTª���)�QhÃ�= ¿ABAB��wxIJ4ab�	ÊHab4

ñ��×�>abKMN¨�ù CFC-117 CFC-12ª 

10. 228twx4 CFC-11r_��b×�P 200 ODP� ÓB¨� 25���¡�401
K 173 ODP�4XY1òª 

11. STU�éÚÛ¡� 881,486£¤4&�ª 


���������

56565656 
 
1. *	+ST¨STU�2f4,- 228twx ODP_��4�=ª�=K()Ê 228
twxIJ4J�4�=j©�IJ4ab4��j©¼abI�À4 CFC-12 4��j
©¼abMN4:;<=4��C.yL�MN4 CFC-11 4��H7�MN4ÎóÂ4
��ª 

2. *	+ûSTU�ü6¨×�Ê 228twx>ï4_���4e9ªô�õ) 13tw
x2f¨ 1998� 12â�©=ÃÄ�� CFC 7ö) CFC 4��4�Q}Åª§&4 215
twx2f¨ 1998��ù÷ø�â�4Ã°}Åª 
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3. ÊHwxK)4> 12â�4IJKõ_� 6� 10¶½ CFCª�STU�2f4�= 
5ùur¦STB�)úû��4 215twx ãä CFC_��üu4wx Ã>étý
�¨ CFC4_��ª 

4. *	+ûSTU�ü6¨�wxIJ4§þ_�4 CFC��4Z[ªÊH��À��

���ab4_�ò�Í����ªM�ï4_�����Í4��ªSTU�2f¨

,-]^uvwxMN4§þaç4�p�� l�¨d¥ÊP��4�5ª 

5. *	+ñ�WSTU�2f,-ÊHwxMN4ÎóÂ4�	4�=ªL©¼J�M

N4 CFC_���ô ÊHwxK)~���MN 250!./4ÎóÂ 5�
-tNc

q�xªÎóÂ4Xuñ)�-¡{cqab4Xu.yL�×�©¼abMN�ùCFCª
STU��)2f��W4�= 5P\ØP������4�»01/�¸¹),4õ

�õ�W¡{ ODS4_��ª\¦Ê��¨ª 

6. ��4!
ïÝK2f4�=�á ��- 2000� 12��¥Êâ01 �Bæç�
����Hg= 5P>� 32���>�2�4�4ÚÛª�-�ïÝ4 1999�cq�
x4_��P 2,062.2 ODP� �ï4 ODPXYC200 ODP�HÉM�â�x4_��ø

ùX¢ 10µª 

���

1. *	+8����¡�Êâ01 §Ý��/��� �}��./ä'9


�«�
 � P]^4tN7eNcqabIJe4QRh+ÚÛKL��ª


�³�
 L ���� � � �.÷ ]^ïÝ4cq�x4 ��� _���É���%01{é

4XY��øù¨ ���
��� �ª


 �� !





��"�


�#$�


%&"�


�#$�


'()*


(a) rp01 > ��s tKuvwxKMeN
cqLMN ������ OPMN
²�����¦s«

.yLMN
������ zP{|:;<=4

}:EOPMN
²�����s�³ 

881,486 106,963 STU� 
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Annex 
 

Additional Justification For Using HCFC-141b Technology 
 
The World Bank technical expert appraised the enterprise in September 1999, prior to the 
preparation of this project document, and had discussions with the company’s representatives 
about the choice of technology for replacing the existing CFC-based technology. The enterprise 
was briefed in detail about the following: 
 
(a) An overview of the available interim (low ODP) and permanent (zero ODP) replacement 

technologies. 
(b) The “techno-economic impact” of each technology on the products manufactured, and the 

processes and practices employed. 
(c) Possible implications of each technology, in terms of its known impact on environment, health 

and safety, such as ozone depleting potential, global warming potential, occupational health, 
etc. 

(d) It was emphasized to these enterprises that HCFC technologies are interim technologies due 
to their residual ODP and therefore may continue to adversely affect the environment, 
although at a lower rate than CFCs.  

(e) It was further explained that HCFCs may become controlled substances under present or 
future international conventions and will therefore also need to be phased out at a future date, 
and any investments required for their phase-out and for conversion to a permanent 
technology will have to be borne by the enterprises themselves. 

 
The main conclusions reached by the enterprise through discussions with the World Bank 
technical expert were: 
 
1. HCFC-141b will maintain the insulation properties required by the enterprise’s customers for 

the insulating applications (both sprayfoam and blocks). 
 
2. For the insulating applications, water based formulations do not provide sufficient insulation 

properties for the applications.  Use of water based formulations could require an increase in 
foam thickness at higher densities (significant cost increases to the enterprise). 

 
3. Hydrocarbon technology was seen as not a feasible option due to the fact that hydrocarbon 

technology is not recommended for field applications based on the lack of control of the 
operational conditions (presence of ignition sources, etc).  In the block production, it is a 
feasible alternative from a technology standpoint, but is not practical, cost-effective, nor is it 
advisable from a safety perspective.  The enterprise prefers to use a common chemical system 
for all its insulating foam applications.  The costs for installing a pentane dispenser and 
premixer are very high (~$300,000), for which the enterprise would bear most of the cost.  

 
In view of the above, the technology selected is HCFC-141b based systems in the interim, until 
permanent technology (either water based of HFC-based systems) is available and can provide the 
required physical properties. 
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