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� � � � � � ��Y0è�12pqrs9:
%�5µ¶o³´(µ¶=MXPR��F)O 
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 �2w¤�
�� �2
¤s �2�¤� �22¤� �2X¤� �2s¤� �2�¤X �2¥¤� �2�¤x �2�¤¥ �2w¤s �Xx¤�
�¥ �2
¤w �22¤x �2X¤
 �2s¤
 �2�¤x �2�¤� �2¥¤� �2�¤X �2w¤
 �2w¤w �Xx¤¥
�� �2�¤X �22¤s �2X¤s �2s¤s �2�¤X �2¥¤� �2�¤x �2�¤� �2w¤s �Xx¤2 �X
¤

�w �2�¤w �2X¤x �2s¤x �2s¤w �2�¤� �2¥¤� �2�¤X �2w¤� �2w¤w �Xx¤¥ �X
¤�
2x �22¤X �2X¤X �2s¤X �2�¤2 �2¥¤� �2�¤x �2�¤� �2w¤� �Xx¤X �X
¤� �X�¤�

¦Z§%¡=>|¢£�¬

­D-30�:®¯ 

'(.2-4� Ð.:opqrs9:=òñ 

16



 

*+,=��$
%õ 40<=�-SC12��áâ0�Y#0�ß=H~QW
ûoK2O 
Pç=pqrstu���$
pqrs=ÆÇH~Q�KN)·Ü÷=pq

rsHS@A0Þ�H~-Îo12Q%áâ0WûoK2�ß=H~0m¹F

�(KN)·pqrs9:QäåF%��Ó--VW12�¹0KLMN2O

ÖLM%jq��Ìrj=Ð.:-J=áâ=pqrs9:äå3=H~-Ð

=�$Î�2Ð.:o12JooF)O 
��áâ0äå12pqrs9:
�ö0 7é10<$Ù2=$%J=äå3
=H~-÷�FÐ.:-øù12O 
ú��ûüý� � �jÑ��í~þ3.379kJ/kgK 
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ú���¬ý� 9:äå3=~ß�3.379kJ/kgK�10K�1kg�33.79kJ 
� � � � � � � � � � � � WûÐß�33.79kJ�268kJ/kg�0.126kg 
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� � � � � � � }r� � � � ±���ci 
� � � � � � � íx� � � � c�� h1067.86 kg/m3� c���h1015.38kg/m3�  

í~ � � c�� h3.308kJ/kgK�  c���h1.934kJ/kgK�  
~�ÕU � � c�� h0.722W/mK� � c���h1.084W/mK 
Û~ � � 219.73kJ/kg  
��X � � ;1.5<  
��YZ � � 12hr  
á9 � � 40<  
49 � � ;25<  
��ò � � 3�  
xß � � 30kg/�  

� � � � � +�jÑ��pqrs=ûü 
� � � � � � � .:� � � � 34wt² 
� � � � � � � íx� � � � 973.9 kg/m3�  
� � � � � � � í~� � � � 3.902kJ/kgK 
� � � � � � � ��X� � � ;25.2< 
� � � � � +�=\ 
� � � � � � � L�9� � � 30< 
 

K(.2-5� ��@A=�jÔ§úû 
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� � � crh��2=øù 
� � � � � � �ùF)*+,=��òÞ�%_$=P�3Zj��j-÷�F)O 
� � � � � � +�ù��ò� � � 30kg=*+,�� 
� � � � � � +*+,���@c30kgh 
� � � � � � � � #[� � 1.24I 
� � � � � � � � #_� � 0.30I 
� � � � � � � � #à� � 0.25I 
� � � � � � +��2Wû8�c*+,�@�õ 0.2Ih 
� � � � � � � � ['� � � � 1.4I 
� � � � � � � � àc3�h� 1.1I 
� � � � � � � � _'� � � � 0.5I� � � � � � � Wû8ü þ0.77 m3�  
� � � � � � !%��2=�~��
_$=P�oF)O 
� � � � � � � � rs� � � � �"¦Ujs 
� � � � � � � � ~�ÕU� � 0.03W/mK 
� � � � � � � � #�� � � � 0.05I 
� � � � � � Âä=�¬Þ�øùF)��2-K(.2-60È1O 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

°j± ²³´° µ
w
�¶·¸

Xs¶¹º¥�x��
²³C° µ
���¶·¸
x�2¶»º�xx��

¼½Z¾¿�O´°Àµ
w
�¶·¸

Xs¶¹º�2x���±
ÁÂ 
xxxÃ±
�Â± �x��±
ÄÅ± Æ$¦�ÇQzÈÉ�ÇZQ±
ÊËÌ � 'P¡%±

K(.2-6� ��2=
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� � � c¦h��28pqrsß=÷� 
� � � � � � pqrs=ª~_'- 0.4IoF%Wûpqrsß-÷�F)O 

+��28� à� � � �1.688I   
 � � � � � � � � � � � $��� �1.023I   
 � � � � � � � � � � cª_'h�0.4 I   

+ÇTü   1.688�1.023�0.4�0.69073 m3 
+*+,ü  30�3�1068�0.085 m3 
+Wûpqrsß 0.69073;0.085�0.60573 m3 

  � � � � � � � 973.9�0.60573�589.9kg 
 
� � � c�h��%&;÷ 

Q��2'C~ 
  L� � 30<     
  8{ � ;30<     
  '~  � 2�(1.81�1.145�1.18�0.83+1.145�0.83)�9.0502m2 
  #� � 0.05 m     
  ~�ÕU� 0.029W/mK     
  L~ � 11.63W/m2K     
  8~ � 116.3W/m2K      
  ()�6� 1/(1/11.63+0.05/0.029+1/116.3)�0.550 W/m2K  
  'C~ � 0.550�9.05�(30+30)�298.65W  

\ �%&        
  xß � 90kgc3�h     
 � � � � ��%&� (3.308�(30+1.5)+219.73+1.934�(1.5+25))�90 

�33,766kJ 
  ��YZ� 12hr     
  H�de� 33,766/12/3600=0.782kW   

­ ms�%&        
  0.75kW�2�1.5kW   

* %&{;c��2ÂL=~ij->%&= 10²o12h   
  (0.299+0.782+1.5) �1.1=22.839kW   
� � � � � � Âä=�¬PR%Ìrjhi�U�j
 3.84kW =de-¯& 100T [-+

ù%�ðb
Ìrjhi�U�j0m�F)de-¯& E7R-75UP-60 -+
ùF)O 
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� � � cîhÌrjhi�U�j=
Ï 
� � � � � � Ìrjhi�U�j
��jÔ§=Ç,{0Ù)2O3-K-K(.2-70%

L.K-K(.2-80È1O 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

K(.2-7� Ìrjhi�U�j3-K
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� � � � � � �ÌrjhiU�j-��jÔ§@�F)z{=%X<'(2`aYZ
_

$=P�oK2O 
QXHYZ� á9� � � � 30<     

   � 49� � � � ;31<     
   � Ð.:� � � 15²     
   � í~� � � � 3.902kJ/kgK 
   � Û~� � � � 275.92kJ/kg     
   � pqrsß� 589.9  kg 

XH%&� (3.902�(30+31)+275.92�0.15) �589.9�164,824 kJ 
XHYZ� 164,824�3.84�3600�11.9hr   

\��Y=`aÓ- 
��0«w12Ð.:�5²c15²PR 10²$è�'æ2h 
Ðß� � � 589.9�0.05�29.495kg 
H~� � � 29.495�275.92�8138.26kJ 
��%&� 2.839kW 

`aYZ� c8138/c3.84;2.839hh�60�3600=� 1343�  
/¶YZ� c8138//2.839h�60�3600� � �   =� 483�   

{;� 1823�  
 
� � � c¥h��@A=�� 
� � � � � � Âä=���¬Þ�%���$,þ12��@A=��
'(.2-5oKL)O 
 
 
 
 
 
 
 
 
 
 
 
 
� � � � � 0���@A
%�ðb1b�dÂL
���	=�ä��$¯«w$�2Þ

y%,Ð1b�d{=�3Ü$�2�goFMN2O��@A=23K-K(.2-90% 
�#1b�d=L.K-K(.2-100%,Ð1b�d=L.K-K(.2-110È1O 
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� � � c5hjq��Ìrj,g@Ao��2=6AÓ- 
� � � � � � jq��Ìrj,g@Ao��2=6AÓ--K(.2-12 0È1O78=]

9
pqrs6>=�$%,Ðw6>Q 2 �c:C%;�h%âãw6>Q 2
�c:C%;�h%; 4 �-pU��<�j$]9F%#� 20mm =µ~-I
JKL)O 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
� � � c»h�r=s>�=EAÓæ 
� � � � � � ��H=�{=Óæ-?@12)·0%9:=s>�%�e=s>�%½ö 

:e;-EAF%��j�iA�%½ö PC $;<-IJKL)O0%��j
Ô§=H�@A0
({Hp��Ísdi�q�-NwFMI�%9:=s>

�=�{o�e=s>�=;<Ó
J=Ísdi�q�-BFM PC 0���
CßO�;<bø=úû-Â_0$u12O*)%��2=9:=s>�EA

Ó--K(.2-13 0%,Ð@A=9:=s>�o�e=s>�=EAÓ--K
(.2-140%,Ð@A=:e;EAÓ--K(.2-150È1O 

� � � � �  
 
 
 

K(.2-12� ,g@Ao��2=]9Ó
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Q9:=s>��  
EAD¢0�lM_$ 2rs==s>�-«wF)O 

� � � � � � � c~:mh� � rsþT[ 
� � � � � � � � � � � � � � ��þ»qj 2%��jEF 
� � � � � � � c<9FG#hrsþPt1000H 
� � � � � � � � � � � � � � ��þ��jÜ 
� � � � � \�e=s>� 

EAD¢=�e0�lM_$ 2rs==s>�-«wF)O 
� � � � � � � c_�wh� � Is�Jj,%AKS32%1é5V�e%;1é20barw 
� � � � � � � c^�wh� � Is�Jj,%AKS32%1é5V�e%;1é6barw 
� � � � � ­:e; 
� � � � � � � +�#� � � � �Í�K�±�j%KW7Mc�ÐLb�»,h 
� � � � � � � � � � � � � � � ùMCe� AC200é240V�60Hz 
� � � � � � � � � � � � � � � <ù%"� NY:e% ÷:e%�å:�%�å:G 
� � � � � � � � � � � � � � � �e� � � î��sÍU»j%100mA%DC30V 
� � � � � � � � � � � � � � � PO� � � RS485 
� � � � � � � +=s>� � � AKW4803C%ùMPQÃ:G 250V 
� � � � � � � +OR5Sø� KS1c�ÐLb�»,h 
� � � � � � � � � � � � � � � ùMTþ:�� DC24V 
� � � � � � � � � � � � � � � OR5S��� RS485UEthernet 
� � � � � *({Hp��Ísdi�q� 
� � � � � � � +[�� � NMC;3V2LcV!,h 
� � � � � � � +:Ø� � AC100V%60Hz 
� � � � � � � +Ce� � �e=s>�cAKS32h%9:=s>�cPt1000Hh 
� � � � � � � +�e� � RS485 
� � � � � � � +�=\� ����e%�U��e 
� � � � � W��j�iA� 
� � � � � � � +[�� � � � � ZR;RX40Acî§is,h 
� � � � � � � +�
s��ò� 20X 
� � � � � � � +<ù��j� � :�%~:m%Ã9FG#%X:%ih�»%��j 
� � � � � � � +
�]XÎY� 8{ 
� � � � � ZÑ�d�LÍs� c[w�LÍsh 
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c=s>�=rsh9:=s>�DDDD~:m� � þT1%T�%T]%T6 
� � � � � � � � � � � � � � � � � <9FG#þT\%T5 
� � � � � � � � � �e=s>�DDDD_�wþP1%P5 
� � � � � � � � � � � � � � � � � ^�wþP2%P3%P4 
 
 
 
 
 
 
 
 
 

K(.2-14� ,Ð@A=9:=s>�o�e=s>�=EAÓ- 
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� � � c^híîw>?���@A=�� 
� � � � � � jq��Ìrjpqrstu��=�d-�®12"#$%`Ó=��?@

$Ù2>?���@Ao=íî-IJKyQ%J=@AoFMV!­�_0`

0EA'(MN2>?���@A-«wF)OJ=>?���@A=���4

-'(.2-6 0%Ís�s�sc1b�do>?���@A=úz23K-K
(.2-160%>?���@A8=úz23Ko9:=s>�EAÓæ-K(.2-17
0%>?���@A=�gK-K(.2-180%>?���@A0EA'(MN2
aGbcb=L.K½ö��-K(.2-190%>?���@A=`a:e;<Ë
d-K(.2-200È1O 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

K(.2-16� Ís�s�sc1b�do>?���@A=úz23K

'(.2-6� >?���@A=���4 

 ÐQYQ�QÑÒÓ¿�

 ÔÕ/ Ö×ØÙÚÔÕÛ�Ü��

ÝÞ��Ý�ß��Xs�à¶

�xáâ�
� ãÕ0 äå�æ¡ç�è%PÛ

éXx�¤Xê
�xxëÃê2x¤s�
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2 ì­0 éXs¥¤�êí�xxxÃ

X ­åî0 ïðë�x2sñ��ëò�sx�2¤x���

s óEô0 õö��sx
� g÷)*ø

 øC°j ���xàêX�sxÃê�xwxð
� ù� å)ÐQ
�úû�ÇZQÈÉù�¼ü
�x���
2 )*½ýQ þ����¤��X�
¥sxáâ�ê�¤��àê��
X g÷ &¡�)*g÷�
�xxàê2xxxÃê�Ï�
�ê��
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K(.2-17� >?���@A8=úz23Ko9:=s>�EAÓ

K(.2-18� >?���@A=�gK 
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K(.2-20� >?���@A=`a:e;EAÓ- 

K(.2-19� aGbcb=L.K½ö�� 
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� � ¦� �®�¬ 
� � � � Â_0­e;f=�®%"0ÖN�®�¬-È1O 
� � � � 0%Â_=�®$«wF)��j
%±0$uQENz{
_$ûü$;<%�

®FMN2O 
+��28=9:Ý
%��20EAF) 12X=9:=s>�;<Ó=8%3¯_
N9:o3¯^N9:=Ý$'ÈF)O 
+H�de
%��jÔ§=Hp230EAF):g���=��:%��� �

=Ý�%½ö���A =Hp=«HS:PR÷�F)O 
+���j
%�jÑ��.: 34wt²%Ìrjhi�U�j8=Hp}�9: 
;40é;42<%pqrs(ß 700kg=Ó-$;<F)O 

 
� � � cÌh�jÔ§ÄÅ 
� � � � � � Q,Ð�é*$=XHÓ- 
� � � � � � � � Ìrjhi�U�j��=pqrs9:hi-K(.2-21 0%��28

=9:Ýhi-K(.2-220%H�de=hi-K(.2-230%NY:e=
hi-K(.2-240È1O 

� � � � � � � � XH¢wYZ
õ 6.5YZ%��28=9:Ý
!¸ 0.65<%H�de

 6.0kW PR 4.3kW%NY:e
 6.5kW PR 7.0kW o%±0¼jKW

kgF)O 
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� � � � � � \,Ð�éPRÐ.: 15²,glã*$=XHÓ- 
� � � � � � � � Ìrjhi�U�j��=pqrs9:oHp}�9:=hi-K

(.2-25 0%��28=9:Ýhi-K(.2-26 0%H�de=hi-K
(.2-270%NY:e=hi-K(.2-280È1O 

� � � � � � � � XH¢wYZ
õ 5.5 YZPPL)OH�de
 4.3kW PR 3.5kW o
mÈ0^_F%;fY= 3.8kW-_ËL)O;fY=de
�¨PRjq
��Ìrj-,gF)z{=de$Ù�%pqrsQ5�(l~nSø=

de¯op5¤12JoPR%J(Q�jÑ��pqrs$jq��Ìr

j-,gF)o�=±�oq�(%­w¤0¿FM
���jde$;f

12WûQÙ2ONY:e
¾r!¸ 6.8kW$hiF)O��28=9:
Ý
Ð.:Q_WK20&(M��WK�%34
 2.8<oKL)OJ=
X0&NM=�®
%28=9:34Óæ=%"0$u12O 
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K(.2-25� pqrs9:o}�9:=h K(.2-26� ��289:Ý=hi

K(.2-27� H�de=hi K(.2-28� NY:e=hi 
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� � � � � � ­Ð.:/g01Ó- 
� � � � � � � ��jÔ§-­w¤F)z{%*+,QSC'(2*$¢ùÐ.:-è�

12`aQWûoK2)·%E%&Ó-$=Ð.:/g01Ó--ÄÅF)O

Ð.:>º
jq��Ìrj9:-;29é;30<0è�12Jo$IJK
y�jÔ§oFMN2O 

� � � � � � � û¢cHp}�9:%Ìrjhi�U�j��pqrs9:%½ö��2

8pqrs9:h=9:hi-K(.2-290%H�de=hi-K(.2-300%
NY:e=hi-K(.2-31% ÷:e=hi-K(.2-320È1O 

� � � � � � � E%&Ó-$=Ð.:01sâ
%IIÞ� 303Z,ÐF 203Z/¶o
K�%��289:
;30é;31<-çYè�$�%Ð.:/g01
tç
0IJK�()O*)%/g01H=H�de¯ugY0�N��WK2Q

�=\
ç0 3.4kW-è�F)O:e=hi
%,Ð/¶H¯��28-m
s�$çYâãFMN2)·:e
89'(MI�%,ÐY0
 6.4kW%,
Ð/¶H0
 2.4kW89'(MN)O 
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� � � � � � *��28=9:34Ó- 
� � � � � � � ��28=âã
%ms�c!¸Gß 150 �vwx/minh=;�e$pqrs

-âã12ms�âã$IJKL)O 
� � � � � � � @AEA�á
%­w¤�=e)ä=vy�

-x�F%K(.2-33 0È1P�âãms�=:
C�o;��-êlz¢0EAF%:��?ýo

z��F?ý-K=Þy05�Mâã-IJK

y�goF)OJ=�g$=��28=9:Ýo

hi�U�j��9:=hi-K(.2-34 0È1O 
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