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� �4A
 *��' �� +�� ,��-# ��.�' /	LPG����  � +�-0�1 ���2 +�� ,��-# �)�� 3�   $0�450�' 6�	�7 8�� �Molecular 

Sieve !�� ������ ��9� � :;� 2 $)��< .�>?	 @�-)�$0�50�' 6�	�7 2A��1   3�4� $4B-�< ��  )Dry Natural Gas ( 
E�F�� 2 ��# $'  G��" 3� �� �� ,�� Direct Fired Heater ���) +�'� �1 300

o
C��# E��    �>?4	 /4	 HI4� �  6�4	�7 

  $' J��K1 $0�50�'���� .     ���K%� � !��� �L�" 2 �)�� ,�� ��5�M� +�� /�-(	 ��.�' /	���	�L�N  2   ��4# E�4F�� $
    �L�N  ,�� �� /" !��   	 /9�1 �	 2  �	 � &����O' /��'� PMB	 +�L $��'�QR ���K%� �	 2 �4� �� 6�S>�� A� J��� ! � E

    $0�50�' 6�	�7 +�L�>?	 /	 ���"     ��K-' /	 &���) TU1�VW   />%�� �L�" �X��     $	� &��--Y1 �  K-0��� � !��� �����	
 ���S' /	Z/Z�X�� !�� />%�� ���K%�.

�B �C��% �5+ %:$0�50�' 6�	�7 �>?	 \�� +�� ,��-# *��' \���	�-S>?' /�B# G��" .

��/� E�
        � +�-0�1 *��' �� +�� ,��-# !(9  ����� �� �������             *��4' �4� +�4� ,��-4# �4)�� 3� 2   6�4	�7 8�4� � 

!�� ��# :;� � ��9� 2$)��< $0�50�' .    $4	� �4	 +�4� &���B-' !-�]1 �)�� �� +�-0�1 *��' ��90 ton/day  ���4% � 14.7

barg  '� �   +�60
o
C     ���S' �	 � H2S B' �  6�70ppmv   /	      ���� $' ^M  +�� ,��-# _-5  ,�� .+���� *��' �� ��9 3� ���� 2

�% �� ����"���ML ��� `� Ta) � H  � ��# � `a9 b�)�' ���� 2 )Adsorption Phase( $' ��# . /4�)�' ,�� � T�L 2
  ����H2S    ' �� �   !�� *�� .    Ta) � H H2S ��    �# ,��-# *��'   $' ^M  +��" ��Q' /	 c��% !(9 �  ���4� .  ,4����

_-5          % �� $5� /" ���� ��9� `a9 d�	 �� 2       !�� `a9 �% �� +���� � @�-)� � .       � `a49 +�4(9�	 ,4�� $0�50�' 6�	�7 �>?	
 8��13X $��-M-# 6�'�% �	 � ) Na2O . Al2O3  . 2.5SiO2  . NH2O ( K��� �	e!�� E��>?��� .

 !#a� � H fg`a9 b�)�' � !��� 2� $0�50�' 6�	�7 $���S1 8��#� � H2S  @�4-)� b4�)�' 2 )Regeneration 

Phase ( $' �7� ���� . P�h i�# /	 $��% b�)�' /� P'�# �% ,��$'�#�	:
Z. ���" 3�� )Drying( 

Z\$M-# $���(' �#�� ���#��"  \��� � ����� �� �������  +k��� � l��>)� � !��� ���(' 
f-$M-# $���(' ���#��"\��� � ����� �� �������  $�% &�'�� � $���(' H-m�
V-$M-# $���(' �#�� ���#��"\ �������  H���  �#�� ���(' ��� � ����� ��
g-&��-�  � &���) 3-��5' $���(' ���#��" \��� � ����� �� �������  3-��5' $���(' 
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f. ���" E�� )Heating( 

V. ���" 3�� )Cooling( 

,��1 ��M� /0�S' ,�� �� b�)�' �	 K"�M1  �� ���" E��Heating !��  . b�)�' �� $41���) @�-)� ���4) 360m
3
/hr  �4� 

           ���) /	 ���% �L�" � H  �������  � $9��� 3�� +��	 ���%5barg     G��" 3� ����    �-S>?' /�B#$'��# .  ,�� ��
      @�-)� b�)�' �-� ���' $B-�< �� +�'� ���" ���) �1300oC ���K%� $' ����     b40�0 A4� 34� A4��1 HI� � ��#3" � 

 ������>�� �	 P->�� ,	�" H�9 ASTM A106 GR.B G���9 !'�QR �	 Sch.40 $���S1 6�< /	 ZZn   � $S��4� �4	 � �>' 
 b>-?��� �	 $��B' o�� ��  H�9100 kg/m

3 !'�QR � 30mm/	    $4' J4��K1 $0�450�' 6�	�7 +�L�>?	   ���4� . ,4��
 ���) /�)�'ZW��� $' /'��� !�	��.

F�G����  ��� )�*+
  ������>4�� ���� �	 � �-S>?' /�B# 8�� � @�-)� �)�� G��"API – RP 560   !4�� ��4# $4)��<    &�;4Q�' ���4� 2

 �#�	 $' P�h i�# /	 ���" ,�� $)��<:

Fuel Gas MW = 20.84
Fuel Gas Temp. = 40

o
C

Fuel Gas L.H.V = 43.354 kj/Nm
3

Design Capacity = 732.69 kj/hr
Normal Capacity = 584.896 kj/hr
Min Capacity = 146.538 kj/hr

��� /H'�@�I���
 
   ��.�' /	   ��' ,�����% $��' b�X�% �� ���" ��5�M� $���	ZVpg  !4��Y0    ��4' ����4'ZVpg  ���>?4� &�4B0�q' 2  +�

m��� P�h i�# /	 �� _��>� /" />%��a  &��X$' /�����:

�. I���
0*' &�. K���
3!: 
 L� :� : !0*' &�. K���
3

f/g/pgfe/V/pgfn/V/pgfn/Z/pg
0.75410.75440.74400.7442CH

4

0.12690.12720.11030.1104C
2
H

6

0.05850.05890.0840.0841C
3
H

8

0.01150.01170.00970.0096I – C
4
H

10

0.01760.01760.01390.0139N – C
4
H

10

0.00540.00530.00510.005I – C
5
H

12

0.00360.00350.00380.0038N – C
5
H

12

0.00260.00250.00230.0022C
6

+

0.00420.0040.00200.0021CO
2

0.01550.01540.02490.0247N
2

15.621514.514.5P (barg)
42414339T (

o
c) 

21.6821.66421.95421.942MW
1.0232x1061.023x1061.0273x1061.0268x106L.H.V (kj/gmol)
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�� �$&�� MH'�@� ,�������*+
@�-)� ���" $1���) ���	     �4" ��� +�4'� � !��4� �4� K-0��� /	 /9�1 �	Stack c�� � standard charts and a 

spreadsheet help!�� ��# /���O' ]Z[ . �� @�K9� $I0�>�� ����M� � $%�R� +��L ������>�� +�L����M� ���� �	 /���O' c��
 !���� ���	��O' $' E�F�� �� /q	�� � $1���) ���	 /����a :

inputheattotal
lossesheatradiationlossesheatstackinputheattotalefficency

⋅⋅
⋅⋅−⋅⋅−⋅⋅

=

 ����( <4(�

:-1�1 ,�� /	]f[:

100*
)(

)(
HfHaLHV

QrQsHfHaLHVe
++

−−++
=

 /q	�� �� /"f: 
e: net thermal efficiency%
LHV: heat input or lower heating value of the fuel
Ha: heating input from of sensible heat of air
Hf: heat input in the form of sensible heat of fuel
Qs: calculated stack heat losses
Qr: assumed radiation heat losses

)(*

)(**
..
.

dffuel

dttair

TTcpHf

TTcp
fuelofKg
airofKgHa

−=

−
⋅

=

l�% A	��� �� /":
Cp air = specific heat of air
Cp fuel = specific heat of fuel
Tt = combustion air temperature
Tf = fuel temperature
Td = datum temperature(15C) 

� !?1���� @�-)� ���" $1���) ���	 ���S' ��	 A	��� /	 /9�1 �	 :-1�1 ,�� /	:

)١(

)٢(

)g(

)V(
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1.90
89

/808114
/3.92656

/3516
/4396
/35.637

/100268.1

2

1

2

1

2

1

6

=
=
=
=
=
=
=

×=

e
e

KgmolKjQs
KgmolKjQs

KgmolKjHa
KgmolKjHa
KgmolKjHf

KgmolKjLHV

N�,�*4�*� L���> %�B��?� �� ��*+ &� O���� L�E�
� O����P�
 �# �"h /" /�����ML>�� !(9 27 +�L�>?	 /	 ���" � $9��� G�# E�� �� 6�S$0�50�' 6�	�  b40�0 A� 3� � 23" � 
 ������>�� �	 P->�� ,	�" H�9ASTM A106 GR.B G���9 !'�QR �	 � Sch.40$' ���t>������ .    TU41� � +�-��4�9 +��4	

 !'�QR /	 $S��� � ��>	� �� &���)30mm  b>-?4��� �	 $��B' o�� ��  H�9 � 100 kg/m
3

K =   ��4	 ��4# ���t>4��  .  /4	
        ����� /���O' $���O	 8�B# ��>	� J��� !-BR� $���	 ��.�' .          �4	��	  $���O	 8�B# ��# E�F�� &����O' �����	pW   �4>M-�-' 

!��]V[ .����� ����� 2�>?-� +��L�� E���L �� ����M� �� /XU� ��< /	 ��# +�-�Z!�� ��# /m��� .
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�����ز ورودي �� آ�ر د��ي ���ي ��ج

 
د��ي skin آ�ر د��ي %$�ل "�و!  

 ��$*�
��,�$ � ��$ ,���5�6 

       ����M� +�L ���� /	 /9�1 �	Z     ��K-' /" ���� $' ��L��' 2  $)��< !0�) /	 !�?� &���) TU1�    ��4.�' /4	 /" !���	 u����S1 2
        ��K%� E�� 3M" /	 $1���) TU1� �L�"Hysys O'     !%��a  E�F�� &���) 6�S>�� &���� .        �4# ,4�� � P4X�) _��4>�    �� +�4� /-

 6��9f!�� ��# /m��� .

%
%
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� : LF–�B��?� /� Q�. &�. L�E�
� R0 %&�' /�H( I���
 

Pin/Pout 
(bara)

Tin/Tout 
(
o
c) 

   S��6 !��TU
)mm(

 R�@� %��$
)o

c(
 $�� !6�'

)m/s( *5X)m
3
/hr(

5/4.96315/288403521538
5/4.96315/289404521538
5/4.96315/290404521565
5/4.96315/296604521565
5/4.96315/29360021565
5/4.96315/30080021565

 /	 J��� !'�QR ��K-' 2 ��'� !��	 _��>� /	 /9�1 �	60 mm  $1�4-�M� P4X�) _��>� � �# ���� ���K%�     /4m��� �4� ����4M� �� 
!�� ������:

0
80
160
240
320
400
480
560
640

18 19 20 21 22 23 24

TIME (h)

���ي ��ز ورودي � آ�ر	  د��ي TOP ��ج
د��ي SKIN آ�ر	 د��ي %$�ل "�و!  از آ�ر	

 ��$*�
F�Y9� Q�Z
� &� 	2 ,���5�6 ,�$ � �B��$ O��
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           �-# � �L _��% ����' $<�S� 2$1���) TU1� �L�" � +�� /�-(	 ��.�' /	 ,-�vML�L  J��4� K-� ����	 ���� J��� /" 
 ���#.

 <4(F�I�5XS��6  ]�X %�B

 <4(���$ �&� 
� %�B�Q�. &�. L�E�
� R0 S��6 ;(*2 %�� �� � ( %��.

^�%��. /Z��
 � _@�
\  $���	 �	            ���) �� ���" ���	 /" ����� ��L��' ��# E�F�� +�Lpe %     �4	 /4" !�� ���	           �4X�� :4-"�1 �4	 &��4--Y1 6�4M�� 

 ���) �1 ���	 $%�R� +��L ���S' �--Y1 � !���Z/eW %�# ���� ���K%�.
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\  1 �	             ��# TU1� &���) ���S' $0�50�' 6�	�7 +�L�>?	 /	 E�� �� 6�S>�� A� $1�-�M� A���# /	 /9�Wp/fVZxy �	 6�k ��-" 
J��� � J��� iUX� �  /" ���	 /-��z_��% � �L �-# +��"���) �1 TU1� ���S' �LeV/ZnfgZ!�� />%�� �L�"  .

\   ���� /	 /9�1 �	 6��9 �� ��# /m��� +�LZ��� � $' ��L��' !��� �� !(9 $)��< ��      �4� $0�450�' �� ���4S' /4" ���4�
 ���) �� !���y/g %,-��� $)��< !0�) /	 !�?�$�B' �--Y1 $)��< !0�) /	 !�?� +���� +�'� 2!�� �1����� +���.

\       J��� !-BR� $���	 ��.�' /	      ����� J��� �#�  {�>Q' |�S� +�'�  +�-�  '� ,�� ����� ��L��' � �#  +��� $4�B' &��t1 �
�����.

-:���
Z\$	�< ,?) "���" $)��< 6�X��L "2��(tX� $>B�X ������� &����>��ZVpg

2- S.Patel," simplify your thermal efficiency" Hydrocarbon processing,pp63-67,2005
3- Ghosh,R.K,"flue gas analysis,astorehouse of unformatuion", Hydrocarbon 

processing,53-56,2003
4- API,RECOMMENDED PRACTICE,532


