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 ��� � 
 � � ���� � � � � � � 30��� � �� � ��� �  ! " �# $ � % � & ' � ( 

�� � � � �) � * + , - � . �/ 0 2B 1 2 3 4� . 5 67 $ � �8 � � �� 9 : 4; < 6= >
? @ 3 4� . 
 67 A B C D ��$ � � E F �( 

�G H I J K L M N O P Q 0R9ST U ×÷�% = �  +/- C AC TAX+ TAX- GT MU MR MC M+ 
M- V W X Y Z [ ' \ ] G � ( 

� � � � � � � � � � �� � �� � � � � � � � � �� � �� � � � � � � � � �� � �� � � � � � � � � �� � � ����� � � �  ! " # $� � � �  ! " # $� � � �  ! " # $� � � �  ! " # $ %%%% 

��������� � � � �� � � � �� � � � �� � � � �  ( � �� �� �� � 2 ����) 

�3�1. � �� � � � 	 
 � � 
 � � � � � 	 � � �� � � 12�� 7��� 	 � � � 1800LPM�� �

 ! " # $ % &�' ( 
 ) � * + , - � 100 kW�. � 	 
 * / 0 12 COP 3 �� 4 5(6 � 	 * 7

8� 4.186kJ/ kg��9 � � 1000kg/m3) 

� 5.7 � 6.0 � 6.3  � 6.6 

�1�2. � : ; < � � = > � ? @ A �B C D 8= > � 60kW�E 8= > � 40kW�F G � � = > � D 8

7(SHF)�� 4 5 

� 0.6 � 0.4  � 0.5 � 0.2 

�2�3. H �	 B I B J 
 � B J � � � � K � 40��L B M 	 � � 	 � � . � � � 30�� 35��N G

O 8P Q 
 � R 2S T � U �� 4 5(ln2=0.6931�ln5=1.6094) 

� 6.8 � 7.2 � 7.4 � 7.8  

�4�4. H �V W � X ' ( B Y Z [ �� \ � ] ^ � _ � ` � K � 0.25�F G a b c d B e f � 4 7g 5 

� 10% � 15% � 25% � 75% 

�2�5. H �h i I j 
 �kl# m � 1000rpmn�j � � 150CMM�o ' � 0.9kPa�, - � 2 hp�k

# m p � 1100rpmn�F G &q r s tu v w 5 

�j � p � 185 CMM �o ' p � 1.089 kPa �, - p � 2.162 hp �, - p � 3.162 hp 

�2�6. x y I B X 
 * z { | V �}~ � x + � y - � � � ' ( 
 � � * # m �ly - �# m � � 1�� 

�� � 7 �� v 7 �� �!  �� �  

�3�7. � B Y � � ��&q t�� % 1] � � � � 
 � _ �' ( 
 � _ � � * � � �5 

�̀ � � � 
  �� � h 
  �c � � h 
  �� ' � c 
  

�1�8. � � � X � � �   
 * � \ � ¡ �¢ £ ¤ ¥ z { � � � ¡ 5 

�B M +�   +¦ 8� ¡  �B M +�   � ¡  �§ H �   � ¡  �§ H B M � ¡  

�1�9. � 	 B I � 	 
 � B J 
 �B M 	 � � 	 � � � � � 30�� 35��� B M 	 � � 1.68L/s�. B

J 0 ¨ 3 �� 4 5(	 * 78� 4.186kJ/ kg��9 � � 1000kg/m3 �1RT=3.516kW) 

� 10RT � 12RT � 15RT � 18RT 

�3�10. R © V W � X ' ( B Y Z [ L ª �� ' ( 
 �« � ¬ * � ¡ �� 

�­ ® ' (  �B � ' (  �­ ¯ ' (  �­ ° ' (  

�1�11. ± c I � 	 
 �² ³ I � 	 
 � U ´ �� © µ u ¶ · u � 

�8¸¹ - ¶ �  �� � � � ¶ º  �« » B e ¶ ¼  �½ � ° ¾  

�1�12. B Y � � Z [ ��B e ¿ � ³ À Á Â Ã �t�� ¡ 5 

�­ ® � ¡  �­ ¯ � ¡  �­ ' � ¡  �­ � � ¡  

 

�3�13.t�Ä I ' ( 
 © Å Æ ° Ç &�H È º * É Ê Ë Ì � 5 

�h i I ' ( 
  �Í Î I ' ( 
  �Ï Ð I ' ( 
  �Ñ ' ' ( 
  

�1�14. Ò Ó Ô � Õ Ö &× Ø � X ® K � Ù Ú I � h = 0.24*T+W*(1061.2+0.444*T)unit: Btu/lbma�l�

W�  � 7(humidity ratio)�� 	 � X a b � � ' � 0.2563 psia�� ÛÜ Ý X ' � 14.696 psia Þ ß &�

60oF × Ø � X ® K �t5 

� 26.47 Btu/lbma � 115.2 Btu/lbma � 13.22 Btu/lbma � 5.21 Btu/ lbma 

�2�15. à á 8¸â� ¡ �ãä� å æ ç 2��8è é - α�l! ê �α= k/ ρC, l� k�ãä8¸â1

2�ρ�ãä9 � �C . �78�F ë O Ú I ì ? �8è é - ç 2Õ Ö �t5�kJ �í î ï Õ Ö �W

�ð ñ , - Õ Ö �m�Ú ò Õ Ö �K�ó R � � Õ Ö �sec�ô n� Õ Ö �kg�Ú õ ö � Õ Ö ��Û

2÷ �lø 2� 

� W/ m K � m2/sec � kJ/ kg K � m3 K 

�2�16. � � � 
 B e � ��ù æ * 8¸âú I �&q tu 5 

�8R �  �Å x û  �8è é  �ü ý 8 

�3�17. � B � X Z [ Â þ ' ® �(p-h diagram)� ¦ þ � � �V W � ß &�' ( 
 � , Þ ß �Â � � t�

ç 2 � � ? 5 

�­ ® �  �­ � �  �­ ¯ �  �­ 7° �  

�1�18. 	 
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�2�19. Ò Ó � B 
 � � R-22 B e �� � � � �-10oC�' ( µ ® K � � 401.6 kJ/kg�B J � � � 35oC�

' ( · ® K � � 435.2 kJ/kg�� B e � � � 0.315 kg/sec�� � � B � � 50 kW�N G � O � � � ��

ë 8¨ � � 
 ! � �l� B ¹ - �� 

� 8.54 � 4.72 � 6.11 � 5.97 

�3�20. � � � �� B M 
 � � * �}&q t�� B Z [ 5 

�V W � X Z [   �Õ � ' ( � B Z [   

�� � ' ( � B Z [   �� � I (Cascade)' ( � B Z [  

�2�21. � � � � j � � � n�&q tu � }: � � � * ú � 5 

�� m � (Velocity reduction method)  �� X ^ Q � (Air change method) 

�­ � � 12 �  (Equal friction method)  �� '  ! �  (Static regain method) 

�2�22. � � I � � � � " t� � # m $ � % B � � � & * 5 

�' � o Y @ I � �   �' � ( ) � � �   

�' � Ý Ä � � *   �' � Õ 	 + 	 @ � , � � �  

�4�23.&q tu - ± c I � � 
 (Flooded system)� � � ñ . 5 

�o �c d B / 0 1 8¸ �2 3 I B e c 4 � �  �5 � � � �  �º B e Z [ � » 6  

�2�24. R12 B e 7 8 · �ù æ þ t�B e 9 : 5 

� R123  � R134a � R22 � NH3 

 



�1�25. � H �� -50oC � ; º � B Y < �lB Y = > � o = = � < Þ ß &�} 828,147 kcal/day�� �

� � n > ? @ o 12 10%� A 6 � B M m - � � (Chilling rate factor)� 0.9�� O � < B C " # D " #

18hr� 6 l« » � B � �� 

� 56,232 kcal/hr � 42,174 kcal/hr � 74,976 kcal/hr � 31,583 kcal/hr 

�2�26. E ! B M 
 (Cooling coil)B 	 � � F n� G H I Ø J � � m K L �� � M N J ( O 4 	 P � ß

&�¿ � �� 

� 1~1.5 m/sec � 1.5 ~ 3.5 m/sec � 3.5 ~ 5 m/sec � 5 ~ 7.5 m/sec 

�4�27. � X ' ( B Y � � � ^ ` � � � 
 �&q tu Q - lù æ � R 5 

�S � T ö    

�U V 	 � W ³ À X ' â Y ³ À Á Z [ \ � @ �  

�] ^ _ ` 	 �  

�a X S � (Flash gas removal)��� B M  

�3�28. H ¥ ' ( B Y � � � � � b  ( ¢ £ �8P Q 
 �� © b � c B J 
 � a b c d B e ��� c

� � 
 � a b X d B e � � 8P Q �¿ � b l d e &� � f � g º � 5oC�F G p � O 8P Q 
 � ù

æ & * �t5 

�h � � X Z [ ¹ -  �p ¦ B J 
 é 8¹ A  �i j ' ( 
  �S � � � J @ 	  

�4�29. � X = = k Ù ¡ l ��t� Q - ù æ 8 ! (Heat gain)� m 5 

�� � 9 ! 8�  �
 n = = � 8 �( X 8�  �' ( 8�  

�4�30. h i I ' ( 
 ° � � � � � �þ &q tu ¶ �\ 3 0 � 5 

�# m � � �   �â o Á � �   

�p ¿ � �   �â o Á �# m q Ø � �  
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