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113 – 126 Grandview Way AC Unit Specifications 
Multi-Story Townhouses 

 

 
This cover page is only an illustrative summary of the specs—it does not replace them. Please 

see the following pages for details specs and for examples of units that meet the specs. Specs 

and examples of both the condensing unit and the air handler unit are included. 

 

1. The condensing unit must be installed on the balcony.  

2. It should be mounted on an angle bracket attached to the balcony balustrade. 

3. RSR (Rubber-Steel-Rubber) pads must be inserted under the support legs. 

4. To accommodate future waterproofing, the unit must not obstruct the balcony floor slab; 

specifically, the bracket bottom must be at least 6” above the balcony floor. 

5. The unit must be flush with the top of the balustrade.  

6. The bracket must not extend beyond the face of the unit. 

7. Ask the property management office regarding the installation/finishing of the railing. 
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¯ Standard Features
• Daikin variable-speed swing compressors
• High-density foam compressor sound blanket
• �ŽŵƉĂƟďůĞ�ǁŝƚŚ��ĂŝŬŝŶ�One+ smart thermostat 

ĂŶĚ�ŽƚŚĞƌ��ĂŝŬŝŶ�ĐŽŵŵƵŶŝĐĂƟŶŐ�ĞƋƵŝƉŵĞŶƚ
• Daikin control algorithmic logic
• /Ŷ�ĐŽŵŵƵŶŝĐĂƟŶŐ�ŵŽĚĞ͕�ŽŶůǇ�ƚǁŽ�ůŽǁͲ 

ǀŽůƚĂŐĞ�ǁŝƌĞƐ�ƚŽ�ŽƵƚĚŽŽƌ�ƵŶŝƚ�ƌĞƋƵŝƌĞĚ
• �ŝĂŐŶŽƐƟĐ�ŝŶĚŝĐĂƚŽƌ�ůŝŐŚƚƐ͕�ƐĞǀĞŶͲƐĞŐŵĞŶƚ�

>���ĚŝƐƉůĂǇ͕ �ĂŶĚ�ĨĂƵůƚ�ĐŽĚĞ�ƐƚŽƌĂŐĞ
• �ĂŝŬŝŶ�/ŶƐŝĚĞ�ŝŶƚĞůůŝŐĞŶĐĞ�ĨŽƌ�ĚŝĂŐŶŽƐƟĐƐ
• Field-selectable boost mode increases  

compressor speed during unusually high loads
• Quiet DC outdoor fan motor
• &ŝĞůĚͲŝŶƐƚĂůůĞĚ�ďŝͲŇŽǁ�ĮůƚĞƌ�ĚƌŝĞƌ
• Coil and ambient temperature sensors
• ^ƵĐƟŽŶ�ƉƌĞƐƐƵƌĞ�ƚƌĂŶƐĚƵĐĞƌ
• ^ǁĞĂƚ�ĐŽŶŶĞĐƟŽŶ�ƐĞƌǀŝĐĞ�ǀĂůǀĞƐ�ǁŝƚŚ�ĞĂƐǇ�ĂĐĐĞƐƐ� 

to gauge ports
• �,Z/��ĞƌƟĮĞĚ͖��d>�>ŝƐƚĞĚ

¯ Cabinet Features
• Heavy-gauge galvanized steel cabinet with  

grille-style sound control side design
• �ƵƐƚŽŵ�/ǀŽƌǇ�ǁŚŝƚĞ�ƉŽǁĚĞƌͲƉĂŝŶƚ�ĮŶŝƐŚ�
• 500-hour salt-spray tested
• Wire fan discharge grille
• dŽƉ�ĂŶĚ�ƐŝĚĞ�ŵĂŝŶƚĞŶĂŶĐĞ�ĂĐĐĞƐƐ
• tŚĞŶ�ƉƌŽƉĞƌůǇ�ĂŶĐŚŽƌĞĚ͕�ŵĞĞƚƐ�ƚŚĞ�ϮϬϭϳ�&ůŽƌŝĚĂ�

�ƵŝůĚŝŶŐ��ŽĚĞ�ƵŶŝƚ�ŝŶƚĞŐƌŝƚǇ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ĨŽƌ�ŚƵƌƌŝ-
cane-type winds (Anchor bracket kits available.)

hW�dK�ϭϴ�̂ ��Z
ϭЪ�ãÊ�ϱ�dKE^

*��ŽŵƉůĞƚĞ�ǁĂƌƌĂŶƚǇ�ĚĞƚĂŝůƐ�ĂǀĂŝůĂďůĞ�ĨƌŽŵ�ǇŽƵƌ�ůŽĐĂů�ĚĞĂůĞƌ�Žƌ�Ăƚ�ǁǁǁ͘ĚĂŝŬŝŶĐŽŵĨŽƌƚ͘ĐŽŵ͘�dŽ�ƌĞĐĞŝǀĞ�ƚŚĞ�ϭϮͲzĞĂƌ�hŶŝƚ�
ZĞƉůĂĐĞŵĞŶƚ�>ŝŵŝƚĞĚ�tĂƌƌĂŶƚǇ�ĂŶĚ�ϭϮͲzĞĂƌ�WĂƌƚƐ�>ŝŵŝƚĞĚ�tĂƌƌĂŶƚǇ͕ �ŽŶůŝŶĞ�ƌĞŐŝƐƚƌĂƟŽŶ�ŵƵƐƚ�ďĞ�ĐŽŵƉůĞƚĞĚ�ǁŝƚŚŝŶ� 
ϲϬ�ĚĂǇƐ�ŽĨ� ŝŶƐƚĂůůĂƟŽŶ͘��ĚĚŝƟŽŶĂů�ƌĞƋƵŝƌĞŵĞŶƚƐ�ĨŽƌ�ĂŶŶƵĂů�ŵĂŝŶƚĞŶĂŶĐĞ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ�hŶŝƚ�ZĞƉůĂĐĞŵĞŶƚ�
>ŝŵŝƚĞĚ�tĂƌƌĂŶƚǇ͘ � KŶůŝŶĞ� ƌĞŐŝƐƚƌĂƟŽŶ� ĂŶĚ� ƐŽŵĞ� ŽĨ� ƚŚĞ� ĂĚĚŝƟŽŶĂů� ƌĞƋƵŝƌĞŵĞŶƚƐ� ĂƌĞ� ŶŽƚ� ƌĞƋƵŝƌĞĚ� ŝŶ� �ĂůŝĨŽƌŶŝĂ� 
Žƌ�YƵĠďĞĐ͘
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EÊÃ�Ä�½�ãçÙ�

D X 17 V S S 36 1 AA

1 2 ϯ͕ϰ 5 6 ϳ ϴ͕ϵ 10 ϭϭ͕ϭϮ

Brand Engineering 

��Ͳ��ĂŝŬŝŶ DĂũŽƌ�Θ�DŝŶŽƌ�ƌĞǀŝƐŝŽŶƐ

Type

y�Ͳ�������ZͲϰϭϬ� Voltage

��Ͳ�,W����ZͲϰϭϬ� ϭ�Ͳ�ϮϬϴͬϮϯϬ�s�^ŝŶŐůĞͲWŚĂƐĞ�ϲϬ�,ǌ

SEER Capacity

ϭϰ�Ͳ�ϭϰ�^��Z ϭϴ�Ͳ�ϭϴ�^��Z ϭϴ�Ͳ�ϭЪ�ƚŽŶƐ ϰϮ�Ͳ�ϯЪ�ƚŽŶƐ

ϭϲ�Ͳ�ϭϲ�^��Z ϮϬ�Ͳ�ϮϬ�^��Z Ϯϰ�Ͳ�Ϯ�ƚŽŶƐ ϰϴ�Ͳ�ϰ�ƚŽŶƐ

ϭϳ�Ͳ�ϭϳ�^��Z ϯϬ�Ͳ�ϮЪ�ƚŽŶƐ ϲϬ�Ͳ�ϱ�ƚŽŶƐ

Compressor ϯϲ�Ͳ�ϯ�ƚŽŶƐ

^�Ͳ�^ŝŶŐůĞ�^ƚĂŐĞ s�Ͳ�sĂƌŝĂďůĞ�^ƉĞĞĚ Region

d�Ͳ�dǁŽ�^ƚĂŐĞ EͲEŽƌƚŚ ^Ͳ^ŽƵƚŚĞĂƐƚ�Θ�EŽƌƚŚ

�Ͳ�ůů

Feature Set

��Ͳ��ĂƐĞ E�Ͳ�EŽŵŝŶĂů

��Ͳ��ŽŵŵƵŶŝĐĂƟŶŐ ^�Ͳ�^ŝĚĞ��ŝƐĐŚĂƌŐĞ��ŽŵŵƵŶŝĐĂƟŶŐ

��Ͳ��ĞůƵǆĞ



2 ǁǁǁ͘ĚĂŝŬŝŶĐŽŵĨŽƌƚ͘ĐŽŵ ^^Ͳ�yϭϳs^^ ^^Ͳ�yϭϳs^^ ǁǁǁ͘ĚĂŝŬŝŶĐŽŵĨŽƌƚ͘ĐŽŵ 3

WÙÊ�ç�ã�^Ö��®¥®��ã®ÊÄÝ

DX17VSS
181AA

DX17VSS
241AA

DX17VSS
301AA

DX17VSS
361AA

DX17VSS
421AA

DX17VSS
481AA

DX17VSS
601AA

�ÊÊ½®Ä¦���Ö��®ãù

DĂǆ͘��ŽŽůŝŶŐ�;�dhͬŚͿ ϭϳ͕ϭϬϬ ϮϮ͕ϴϬϬ Ϯϴ͕ϰϬϬ ϯϰ͕ϮϬϬ ϰϬ͕ϬϬϬ ϰϱ͕ϱϬϬ ϱϰ͕ϬϬϬ

�ÊÃÖÙ�ÝÝÊÙ

dǇƉĞ Swing Swing Swing Swing Swing Swing Swing

RLA 10.5 15.2 20.0 20.0 25.0 25.0 26.0

�ÊÄ��ÄÝ�Ù�&�Ä�DÊãÊÙ

,ŽƌƐĞƉŽǁĞƌ�;,WͿ 3Ш16
3Ш16

3Ш16
3Ш16 ¼ ¼ ¼

FLA 2.18 2.18 Ϯ͘ϳϬ Ϯ͘ϳϬ 2.50 2.50 2.50

Z�¥Ù®¦�Ù�ã®ÊÄ�^ùÝã�Ã

ZĞĨƌŝŐĞƌĂŶƚ�>ŝŶĞ�^ŝǌĞ1

>ŝƋƵŝĚ�>ŝŶĞ�^ŝǌĞ�;͞K͘�͘Ϳ дΗ дΗ дΗ дΗ дΗ дΗ дΗ

^ƵĐƟŽŶ�>ŝŶĞ�^ŝǌĞ�;͞K͘�͘Ϳ вΗ вΗ иΗ иΗ ϭЯΗ ϭЯΗ ϭЯΗ

ZĞĨƌŝŐĞƌĂŶƚ��ŽŶŶĞĐƟŽŶ�^ŝǌĞ

>ŝƋƵŝĚ�sĂůǀĞ�^ŝǌĞ�;͞K͘�͘Ϳ дΗ дΗ дΗ дΗ дΗ дΗ дΗ

^ƵĐƟŽŶ�sĂůǀĞ�^ŝǌĞ�;͞K͘�͘Ϳ вΗ вΗ иΗ иΗ иΗ иΗ иΗ

sĂůǀĞ��ŽŶŶĞĐƟŽŶ�dǇƉĞ &ƌŽŶƚͲ^ĞĂƚĞĚ &ƌŽŶƚͲ^ĞĂƚĞĚ &ƌŽŶƚͲ^ĞĂƚĞĚ &ƌŽŶƚͲ^ĞĂƚĞĚ &ƌŽŶƚͲ^ĞĂƚĞĚ &ƌŽŶƚͲ^ĞĂƚĞĚ &ƌŽŶƚͲ^ĞĂƚĞĚ

ZĞĨƌŝŐĞƌĂŶƚ��ŚĂƌŐĞ�;Žǌ͘Ϳ ϳϲ ϳϲ ϳϵ 85 116 116 139

^ƵƉĞƌŚĞĂƚ�Ăƚ�^ĞƌǀŝĐĞ�sĂůǀĞ� ��s ��s ��s ��s ��s ��s ��s

^ƵďĐŽŽůŝŶŐ�Ăƚ�^ĞƌǀŝĐĞ�sĂůǀĞ� 10±1°F 12±1°F 10±1°F 10±1°F 8±1°F 9±1°F 8±1°F

�½��ãÙ®��½���ã�

sŽůƚĂŐĞͲWŚĂƐĞ�;ϲϬ�,ǌͿ ϮϬϴͬϮϯϬͲϭ ϮϬϴͬϮϯϬͲϭ ϮϬϴͬϮϯϬͲϭ ϮϬϴͬϮϯϬͲϭ ϮϬϴͬϮϯϬͲϭ ϮϬϴͬϮϯϬͲϭ ϮϬϴͬϮϯϬͲϭ

Minimum Circuit Ampacity ¹ ϭϮ͘ϳ ϭϳ͘ϰ ϮϮ͘ϳ ϮϮ͘ϳ 34.0 34.0 35.5

DĂǆ͘�KǀĞƌĐƵƌƌĞŶƚ�WƌŽƚĞĐƟŽŶ�ϸ 15 20 25 25 35 35 40

DŝŶ�ͬ�DĂǆ�sŽůƚƐ ϭϵϳͬϮϱϯ ϭϵϳͬϮϱϯ ϭϵϳͬϮϱϯ ϭϵϳͬϮϱϯ ϭϵϳͬϮϱϯ ϭϵϳͬϮϱϯ ϭϵϳͬϮϱϯ

�ůĞĐƚƌŝĐĂů��ŽŶĚƵŝƚ�^ŝǌĞ ЪΗ� ЪΗ� ЪΗ� ЪΗ� ЪΗ ЪΗ ЪΗ�

�Øç®ÖÃ�Äã�t�®¦«ã�;½�ÝͿ 112 112 121 128 168 168 181

^«®Ö�t�®¦«ã�;½�ÝͿ 130 130 139 146 183 183 196

ΎΎ�/ŶǀĞƌƚĞƌͬ�ŽŶƚƌŽůůĞƌ�ůŝŵŝƚĞĚ�ƚŽ�ůĞƐƐ�ƚŚĂŶ�ϭ��ŵƉ
Ϸ��tŝƌĞ�ƐŝǌĞ�ƐŚŽƵůĚ�ďĞ�ĚĞƚĞƌŵŝŶĞĚ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�EĂƟŽŶĂů��ůĞĐƚƌŝĐĂů��ŽĚĞƐ͖�ĞǆƚĞŶƐŝǀĞ�ǁŝƌĞ�ƌƵŶƐ�ǁŝůů�ƌĞƋƵŝƌĞ�ůĂƌŐĞƌ�ǁŝƌĞ�ƐŝǌĞƐ
ϸ��DƵƐƚ�ƵƐĞ�ƟŵĞͲĚĞůĂǇ�ĨƵƐĞƐ�Žƌ�,��ZͲƚǇƉĞ�ĐŝƌĐƵŝƚ�ďƌĞĂŬĞƌƐ�ŽĨ�ƚŚĞ�ƐĂŵĞ�ƐŝǌĞ�ĂƐ�ŶŽƚĞĚ͘

EÊã�Ý
• Always check the S&R plate for electrical data on the unit being installed.
• hŶŝƚ�ŝƐ�ĐŚĂƌŐĞĚ�ǁŝƚŚ�ƌĞĨƌŝŐĞƌĂŶƚ�ĨŽƌ�ϭϱ͛�ŽĨ�д͟�ůŝƋƵŝĚ�ůŝŶĞ͘�^ǇƐƚĞŵ�ĐŚĂƌŐĞ�ŵƵƐƚ�ďĞ�ĂĚũƵƐƚĞĚ�ƉĞƌ�/ŶƐƚĂůůĂƟŽŶ�/ŶƐƚƌƵĐƟŽŶƐ�&ŝŶĂů��ŚĂƌŐĞ�WƌŽĐĞĚƵƌĞ͘
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46 ǁǁǁ͘ĚĂŝŬŝŶĐŽŵĨŽƌƚ͘ĐŽŵ ^^Ͳ�yϭϳs^^ ^^Ͳ�yϭϳs^^ ǁǁǁ͘ĚĂŝŬŝŶĐŽŵĨŽƌƚ͘ĐŽŵ ϰϳ

�yϭϳs^^ϭϴϭ���ͬ���Ύ��ϭϴϭϴΎϰ�Ύ�н��Dϵϲs�ϬϴϬϯ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϵͲϭϭ�Σ&

Ͳ�ϭϬϬ�й���Ã�Ä�

�yϭϳs^^ϭϴϭ���ͬ���Ύ��ϭϴϭϴΎϰ�Ύ�н��Dϵϲs�ϬϴϬϯ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϵͲϭϭ�Σ&

Ͳ�ϳϬ�й���Ã�Ä�

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

ϳϱΣ ϭϴ͕ϯϯϲ ϭϯ͕ϴϴϯ ϰ͕ϰϱϯ ϭ͕ϬϵϮ ϳϱΣ ϭϯ͕ϭϴϯ ϭϬ͕Ϯϱϭ Ϯ͕ϵϯϮ ϲϴϳ

80° ϭϴ͕ϭϬϵ ϭϯ͕ϵϰϴ ϰ͕ϭϲϭ ϭ͕ϭϲϰ 80° ϭϯ͕ϬϮϬ ϭϬ͕Ϯϵϵ Ϯ͕ϳϮϭ ϳϯϮ

85° ϭϳ͕ϴϴϭ ϭϰ͕Ϭϭϯ ϯ͕ϴϲϴ ϭ͕Ϯϯϱ 85° ϭϮ͕ϴϱϳ ϭϬ͕ϯϰϳ Ϯ͕ϱϬϵ ϳϳϳ

90° ϭϳ͕ϰϵϭ ϭϯ͕ϴϴϯ ϯ͕ϲϬϴ ϭ͕ϯϭϮ 90° ϭϮ͕ϱϳϲ ϭϬ͕Ϯϱϭ Ϯ͕ϯϮϰ 825

95° ϭϳ͕ϭϬϬ ϭϯ͕ϳϱϯ ϯ͕ϯϰϳ ϭ͕ϯϵϬ 95° ϭϮ͕Ϯϵϱ ϭϬ͕ϭϱϱ Ϯ͕ϭϯϵ ϴϳϰ

100° ϭϲ͕ϲϮϮ ϭϯ͕ϱϱϴ ϯ͕Ϭϲϰ ϭ͕ϰϳϲ 100° ϭϭ͕ϵϱϭ ϭϬ͕Ϭϭϭ ϭ͕ϵϰϬ 928

105° ϭϲ͕ϭϰϱ ϭϯ͕ϯϲϯ Ϯ͕ϳϴϮ ϭ͕ϱϲϮ 105° ϭϭ͕ϲϬϴ ϵ͕ϴϲϳ ϭ͕ϳϰϭ 983

110° ϭϱ͕ϳϬϵ ϭϯ͕ϰϭϴ Ϯ͕Ϯϵϭ ϭ͕ϲϲϯ 110° ϭϭ͕Ϯϵϱ ϵ͕ϵϬϴ ϭ͕ϯϴϳ ϭ͕Ϭϰϲ

115° ϭϱ͕Ϯϳϯ ϭϯ͕ϰϳϯ ϭ͕ϳϵϵ ϭ͕ϳϲϱ 115° ϭϬ͕ϵϴϭ ϵ͕ϵϰϵ ϭ͕ϬϯϮ ϭ͕ϭϭϬ

ds���ŽŶĚŝƟŽŶƐ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t� ds���ŽŶĚŝƟŽŶƐ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t�

ϵϱΣ ϭϲ͕ϰϵϬ ϭϯ͕ϰϰϬ ϯ͕ϬϱϬ ϭ͕ϯϵϭ ϵϱΣ ϭϭ͕ϴϱϲ ϵ͕ϵϮϰ ϭ͕ϵϯϮ 875

�yϭϳs^^Ϯϰϭ���ͬ���Ύ��ϭϴϭϴΎϰ�Ύ�н��Dϵϲs�ϬϴϬϯ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϭϭͲϭϯ�Σ&

Ͳ�ϭϬϬ�й���Ã�Ä�

�yϭϳs^^Ϯϰϭ���ͬ���Ύ��ϭϴϭϴΎϰ�Ύ�н��Dϵϲs�ϬϴϬϯ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϭϭͲϭϯ�Σ&

Ͳ�ϳϬ�й���Ã�Ä�

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

ϳϱΣ Ϯϰ͕ϰϰϴ ϭϴ͕ϯϵϱ ϲ͕Ϭϱϯ ϭ͕ϱϴϯ ϳϱΣ ϭϳ͕ϱϳϴ ϭϯ͕ϱϴϯ ϯ͕ϵϵϱ 996

80° Ϯϰ͕ϭϰϱ ϭϴ͕ϰϴϭ ϱ͕ϲϲϯ ϭ͕ϲϴϴ 80° ϭϳ͕ϯϲϬ ϭϯ͕ϲϰϳ ϯ͕ϳϭϯ ϭ͕ϬϲϮ

85° Ϯϯ͕ϴϰϮ ϭϴ͕ϱϲϴ ϱ͕Ϯϳϰ ϭ͕ϳϵϮ 85° ϭϳ͕ϭϰϮ ϭϯ͕ϳϭϭ ϯ͕ϰϯϮ ϭ͕ϭϮϳ

90° Ϯϯ͕ϯϮϭ ϭϴ͕ϯϵϲ ϰ͕ϵϮϱ ϭ͕ϵϬϱ 90° ϭϲ͕ϳϲϴ ϭϯ͕ϱϴϰ ϯ͕ϭϴϰ ϭ͕ϭϵϴ

95° ϮϮ͕ϴϬϬ ϭϴ͕ϮϮϯ ϰ͕ϱϳϲ Ϯ͕Ϭϭϴ 95° ϭϲ͕ϯϵϯ ϭϯ͕ϰϱϲ Ϯ͕ϵϯϳ ϭ͕Ϯϲϵ

100° ϮϮ͕ϭϲϯ ϭϳ͕ϵϲϱ ϰ͕ϭϵϴ Ϯ͕ϭϰϰ 100° ϭϱ͕ϵϯϱ ϭϯ͕Ϯϲϱ Ϯ͕ϲϳϬ ϭ͕ϯϰϵ

105° Ϯϭ͕ϱϮϲ ϭϳ͕ϳϬϲ ϯ͕ϴϮϬ Ϯ͕ϮϳϬ 105° ϭϱ͕ϰϳϳ ϭϯ͕Ϭϳϰ Ϯ͕ϰϬϯ ϭ͕ϰϮϴ

110° ϮϬ͕ϵϰϱ ϭϳ͕ϳϳϵ ϯ͕ϭϲϲ Ϯ͕ϰϭϴ 110° ϭϱ͕Ϭϱϵ ϭϯ͕ϭϮϵ ϭ͕ϵϯϭ ϭ͕ϱϮϭ

115° ϮϬ͕ϯϲϰ ϭϳ͕ϴϱϯ Ϯ͕ϱϭϭ Ϯ͕ϱϲϲ 115° ϭϰ͕ϲϰϭ ϭϯ͕ϭϴϯ ϭ͕ϰϱϵ ϭ͕ϲϭϰ

ds���ŽŶĚŝƟŽŶƐ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t� ds���ŽŶĚŝƟŽŶƐ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t�

ϵϱΣ Ϯϭ͕ϵϴϳ ϭϳ͕ϴϬϵ ϰ͕ϭϳϴ Ϯ͕ϬϮϬ ϵϱΣ ϭϱ͕ϴϬϴ ϭϯ͕ϭϱϬ Ϯ͕ϲϱϴ ϭ͕Ϯϳϭ

W�Ù¥ÊÙÃ�Ä�����ã��¥ÊÙ�^ã�Ä��Ù��KÖ�Ù�ã®Ä¦�DÊ��



46 ǁǁǁ͘ĚĂŝŬŝŶĐŽŵĨŽƌƚ͘ĐŽŵ ^^Ͳ�yϭϳs^^ ^^Ͳ�yϭϳs^^ ǁǁǁ͘ĚĂŝŬŝŶĐŽŵĨŽƌƚ͘ĐŽŵ ϰϳ

�yϭϳs^^ϯϬϭ���ͬ���Ύ��ϮϰϮϮΎϰ�Ύ�н��Dϵϲs�ϬϴϬϯ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϵͲϭϭ�Σ&

Ͳ�ϭϬϬ�й���Ã�Ä�

�yϭϳs^^ϯϬϭ���ͬ���Ύ��ϮϰϮϮΎϰ�Ύ�н��Dϵϲs�ϬϴϬϯ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϵͲϭϭ�Σ&

Ͳ�ϳϬ�й���Ã�Ä�

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

ϳϱΣ ϯϬ͕ϰϱϮ Ϯϯ͕ϮϬϬ ϳ͕Ϯϱϯ Ϯ͕ϭϬϱ ϳϱΣ Ϯϭ͕ϴϵϱ ϭϳ͕ϭϯϭ ϰ͕ϳϲϰ ϭ͕ϯϮϰ

80° ϯϬ͕Ϭϳϱ Ϯϯ͕ϯϬϵ ϲ͕ϳϲϲ Ϯ͕Ϯϯϳ 80° Ϯϭ͕ϲϮϰ ϭϳ͕ϮϭϮ ϰ͕ϰϭϮ ϭ͕ϰϬϳ

85° Ϯϵ͕ϲϵϴ Ϯϯ͕ϰϭϴ ϲ͕ϮϴϬ Ϯ͕ϯϲϵ 85° Ϯϭ͕ϯϱϯ ϭϳ͕ϮϵϮ ϰ͕Ϭϲϭ ϭ͕ϰϵϬ

90° Ϯϵ͕Ϭϰϵ Ϯϯ͕ϮϬϭ ϱ͕ϴϰϴ Ϯ͕ϱϭϮ 90° ϮϬ͕ϴϴϲ ϭϳ͕ϭϯϮ ϯ͕ϳϱϰ ϭ͕ϱϴϬ

95° Ϯϴ͕ϰϬϬ ϮϮ͕ϵϴϯ ϱ͕ϰϭϲ Ϯ͕ϲϱϰ 95° ϮϬ͕ϰϭϵ ϭϲ͕ϵϳϭ ϯ͕ϰϰϴ ϭ͕ϲϳϬ

100° Ϯϳ͕ϲϬϳ ϮϮ͕ϲϱϳ ϰ͕ϵϰϵ Ϯ͕ϴϭϰ 100° ϭϵ͕ϴϰϵ ϭϲ͕ϳϯϬ ϯ͕ϭϭϵ ϭ͕ϳϳϬ

105° Ϯϲ͕ϴϭϯ ϮϮ͕ϯϯϭ ϰ͕ϰϴϮ Ϯ͕ϵϳϯ 105° ϭϵ͕Ϯϳϵ ϭϲ͕ϰϵϬ Ϯ͕ϳϴϵ ϭ͕ϴϳϬ

110° Ϯϲ͕Ϭϴϵ ϮϮ͕ϰϮϯ ϯ͕ϲϲϲ ϯ͕ϭϲϬ 110° ϭϴ͕ϳϱϴ ϭϲ͕ϱϱϴ Ϯ͕ϮϬϬ ϭ͕ϵϴϴ

115° Ϯϱ͕ϯϲϱ ϮϮ͕ϱϭϲ Ϯ͕ϴϰϵ ϯ͕ϯϰϳ 115° ϭϴ͕Ϯϯϴ ϭϲ͕ϲϮϲ ϭ͕ϲϭϮ Ϯ͕ϭϬϲ

ds���ŽŶĚŝƟŽŶƐ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t� ds���ŽŶĚŝƟŽŶƐ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t�

ϵϱΣ Ϯϳ͕ϯϴϳ ϮϮ͕ϰϲϬ ϰ͕ϵϮϳ Ϯ͕ϲϱϳ ϵϱΣ ϭϵ͕ϲϵϭ ϭϲ͕ϱϴϱ ϯ͕ϭϬϲ ϭ͕ϲϳϭ

�yϭϳs^^ϯϲϭ���ͬ���Ύ��ϯϬϮϲΎϰ�Ύ�н��Ύϵϲs�ϭϬϬϱ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϵͲϭϭ�Σ&

Ͳ�ϭϬϬ�й���Ã�Ä�

�yϭϳs^^ϯϲϭ���ͬ���Ύ��ϯϬϮϲΎϰ�Ύ�н��Ύϵϲs�ϭϬϬϱ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϵͲϭϭ�Σ&

Ͳ�ϳϬ�й���Ã�Ä�

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

ϳϱΣ ϯϲ͕ϲϳϮ Ϯϴ͕ϭϴϬ ϴ͕ϰϵϮ Ϯ͕ϴϴϵ ϳϱΣ Ϯϲ͕ϯϲϳ ϮϬ͕ϴϬϴ ϱ͕ϱϱϵ ϭ͕ϴϭϳ

80° ϯϲ͕Ϯϭϳ Ϯϴ͕ϯϭϮ ϳ͕ϵϬϱ ϯ͕Ϭϳϴ 80° Ϯϲ͕ϬϰϬ ϮϬ͕ϵϬϲ ϱ͕ϭϯϰ ϭ͕ϵϯϲ

85° ϯϱ͕ϳϲϯ Ϯϴ͕ϰϰϱ ϳ͕ϯϭϴ ϯ͕Ϯϲϳ 85° Ϯϱ͕ϳϭϰ Ϯϭ͕ϬϬϰ ϰ͕ϳϭϬ Ϯ͕Ϭϱϱ

90° ϯϰ͕ϵϴϭ Ϯϴ͕ϭϴϭ ϲ͕ϴϬϭ ϯ͕ϰϳϮ 90° Ϯϱ͕ϭϱϮ ϮϬ͕ϴϬϵ ϰ͕ϯϰϯ Ϯ͕ϭϴϰ

95° ϯϰ͕ϮϬϬ Ϯϳ͕ϵϭϳ ϲ͕Ϯϴϯ ϯ͕ϲϳϳ 95° Ϯϰ͕ϱϵϬ ϮϬ͕ϲϭϰ ϯ͕ϵϳϲ Ϯ͕ϯϭϯ

100° ϯϯ͕Ϯϰϱ Ϯϳ͕ϱϮϭ ϱ͕ϳϮϰ ϯ͕ϵϬϱ 100° Ϯϯ͕ϵϬϯ ϮϬ͕ϯϮϮ ϯ͕ϱϴϭ Ϯ͕ϰϱϲ

105° ϯϮ͕Ϯϴϵ Ϯϳ͕ϭϮϰ ϱ͕ϭϲϱ ϰ͕ϭϯϰ 105° Ϯϯ͕Ϯϭϲ ϮϬ͕ϬϮϵ ϯ͕ϭϴϳ Ϯ͕ϲϬϬ

110° Ϯϵ͕ϭϳϮ Ϯϲ͕ϯϴϰ Ϯ͕ϳϴϴ ϰ͕Ϭϵϰ 110° ϮϮ͕ϱϴϵ ϮϬ͕ϭϭϮ Ϯ͕ϰϳϳ Ϯ͕ϳϲϵ

115° Ϯϲ͕Ϭϱϱ Ϯϱ͕ϲϰϯ 411 ϰ͕Ϭϱϰ 115° Ϯϭ͕ϵϲϮ ϮϬ͕ϭϵϱ ϭ͕ϳϲϴ Ϯ͕ϵϯϳ

ds���ŽŶĚŝƟŽŶƐ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t� ds���ŽŶĚŝƟŽŶƐ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t�

ϵϱΣ ϯϮ͕ϵϴϬ Ϯϳ͕Ϯϴϭ ϱ͕ϲϵϵ ϯ͕ϲϴϭ ϵϱΣ Ϯϯ͕ϳϭϯ ϮϬ͕ϭϰϱ ϯ͕ϱϲϴ Ϯ͕ϯϭϱ

W�Ù¥ÊÙÃ�Ä�����ã��¥ÊÙ�^ã�Ä��Ù��KÖ�Ù�ã®Ä¦�DÊ���;�ÊÄã͘Ϳ
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�yϭϳs^^ϰϮϭ���ͬ���Ύ�ϰϴϲϬΎϰ�Ύ�н��Ύϵϲs�ϭϬϬϱ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϳͲϵ�Σ&

Ͳ�ϭϬϬ�й���Ã�Ä�

�yϭϳs^^ϰϮϭ���ͬ���Ύ�ϰϴϲϬΎϰ�Ύ�н��Ύϵϲs�ϭϬϬϱ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϳͲϵ�Σ&

Ͳ�ϳϬ�й���Ã�Ä�

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

ϳϱΣ ϰϮ͕ϴϵϭ ϯϬ͕ϲϱϲ ϭϮ͕Ϯϯϰ ϯ͕ϰϵϳ ϳϱΣ ϯϬ͕ϴϯϴ ϮϮ͕ϲϯϳ ϴ͕ϮϬϭ Ϯ͕ϭϵϵ

80° ϰϮ͕ϯϱϵ ϯϬ͕ϴϬϬ ϭϭ͕ϱϱϵ ϯ͕ϳϮϰ 80° ϯϬ͕ϰϱϲ ϮϮ͕ϳϰϯ ϳ͕ϳϭϯ Ϯ͕ϯϰϯ

85° ϰϭ͕ϴϮϴ ϯϬ͕ϵϰϱ ϭϬ͕ϴϴϯ ϯ͕ϵϱϮ 85° ϯϬ͕Ϭϳϰ ϮϮ͕ϴϱϬ ϳ͕ϮϮϰ Ϯ͕ϰϴϲ

90° ϰϬ͕ϵϭϰ ϯϬ͕ϲϱϳ ϭϬ͕Ϯϱϲ ϰ͕ϭϵϴ 90° Ϯϵ͕ϰϭϳ ϮϮ͕ϲϯϴ ϲ͕ϳϳϵ Ϯ͕ϲϰϬ

ϵϱΣ ϰϬ͕ϬϬϬ ϯϬ͕ϯϳϬ ϵ͕ϲϮϵ ϰ͕ϰϰϰ ϵϱΣ Ϯϴ͕ϳϲϬ ϮϮ͕ϰϮϲ ϲ͕ϯϯϰ Ϯ͕ϳϵϱ

100° ϯϴ͕ϴϴϯ Ϯϵ͕ϵϯϵ ϴ͕ϵϰϯ ϰ͕ϳϭϵ 100° Ϯϳ͕ϵϱϳ ϮϮ͕ϭϬϴ ϱ͕ϴϰϵ Ϯ͕ϵϲϴ

105° ϯϳ͕ϳϲϱ Ϯϵ͕ϱϬϴ ϴ͕Ϯϱϳ ϰ͕ϵϵϰ 105° Ϯϳ͕ϭϱϯ Ϯϭ͕ϳϴϵ ϱ͕ϯϲϰ ϯ͕ϭϰϭ

110° ϯϯ͕ϵϱϰ Ϯϵ͕ϴϮϲ ϰ͕ϭϮϴ ϰ͕ϵϮϮ 110° Ϯϲ͕ϰϮϬ Ϯϭ͕ϴϳϵ ϰ͕ϱϰϭ ϯ͕ϯϰϰ

115° ϯϬ͕ϭϰϯ ϯϬ͕ϭϰϯ 0 ϰ͕ϴϱϭ 115° Ϯϱ͕ϲϴϳ Ϯϭ͕ϵϲϵ ϯ͕ϳϭϳ ϯ͕ϱϰϳ

ds���ÊÄ�®ã®ÊÄÝ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t� ds���ÊÄ�®ã®ÊÄÝ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t�

ϵϱΣ ϯϴ͕ϱϳϯ Ϯϵ͕ϲϳϵ ϴ͕ϴϵϰ ϰ͕ϰϰϵ ϵϱΣ Ϯϳ͕ϳϯϰ Ϯϭ͕ϵϭϲ ϱ͕ϴϭϵ Ϯ͕ϳϵϴ

�yϭϳs^^ϰϴϭ���ͬ���Ύ�ϰϴϲϬΎϰ�Ύ�н��Ύϵϲs�ϭϬϬϱ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϴͲϭϬ�Σ&

Ͳ�ϭϬϬ�й���Ã�Ä�

�yϭϳs^^ϰϴϭ���ͬ���Ύ�ϰϴϲϬΎϰ�Ύ�н��Ύϵϲs�ϭϬϬϱ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϴͲϭϬ�Σ&

Ͳ�ϳϬ�й���Ã�Ä�

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

ϳϱΣ ϰϴ͕ϳϴϴ ϯϯ͕ϯϱϱ ϭϱ͕ϰϯϯ ϰ͕Ϯϵϭ ϳϱΣ ϯϱ͕Ϭϳϵ Ϯϰ͕ϲϯϬ ϭϬ͕ϰϰϵ Ϯ͕ϲϵϵ

80° ϰϴ͕ϭϴϰ ϯϯ͕ϱϭϮ ϭϰ͕ϲϳϮ ϰ͕ϱϳϳ 80° ϯϰ͕ϲϰϰ Ϯϰ͕ϳϰϲ ϵ͕ϴϵϴ Ϯ͕ϴϳϵ

85° ϰϳ͕ϱϳϵ ϯϯ͕ϲϲϵ ϭϯ͕ϵϭϬ ϰ͕ϴϲϯ 85° ϯϰ͕ϮϭϬ Ϯϰ͕ϴϲϮ ϵ͕ϯϰϴ ϯ͕Ϭϱϵ

90° ϰϲ͕ϱϰϬ ϯϯ͕ϯϱϳ ϭϯ͕ϭϴϯ ϱ͕ϭϳϯ 90° ϯϯ͕ϰϲϮ Ϯϰ͕ϲϯϭ ϴ͕ϴϯϭ ϯ͕Ϯϱϰ

ϵϱΣ ϰϱ͕ϱϬϬ ϯϯ͕Ϭϰϰ ϭϮ͕ϰϱϲ ϱ͕ϰϴϮ ϵϱΣ ϯϮ͕ϳϭϰ Ϯϰ͕ϰϬϬ ϴ͕ϯϭϰ ϯ͕ϰϰϴ

100° ϰϯ͕ϰϴϯ ϯϮ͕ϱϳϮ ϭϬ͕ϵϭϬ ϱ͕ϳϯϮ 100° ϯϭ͕ϴϬϭ Ϯϰ͕Ϭϱϰ ϳ͕ϳϰϳ ϯ͕ϲϲϲ

105° ϰϭ͕ϰϲϱ ϯϮ͕ϭϬϭ ϵ͕ϯϲϱ ϱ͕ϵϴϮ 105° ϯϬ͕ϴϴϳ Ϯϯ͕ϳϬϴ ϳ͕ϭϳϵ ϯ͕ϴϴϯ

110° ϯϱ͕ϴϵϬ ϯϭ͕ϮϬϳ ϰ͕ϲϴϮ ϱ͕ϲϳϴ 110° ϯϬ͕Ϭϱϯ Ϯϯ͕ϴϬϲ ϲ͕Ϯϰϳ ϰ͕ϭϯϵ

115° ϯϬ͕ϯϭϰ ϯϬ͕ϯϭϰ 0 ϱ͕ϯϳϰ 115° Ϯϵ͕Ϯϭϵ Ϯϯ͕ϵϬϰ ϱ͕ϯϭϱ ϰ͕ϯϵϰ

ds���ÊÄ�®ã®ÊÄÝ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t� ds���ÊÄ�®ã®ÊÄÝ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t�

ϵϱΣ ϰϯ͕ϴϳϳ ϯϮ͕ϮϵϮ ϭϭ͕ϱϴϱ ϱ͕ϰϴϴ ϵϱΣ ϯϭ͕ϱϰϴ Ϯϯ͕ϴϰϱ ϳ͕ϳϬϯ ϯ͕ϰϱϮ

W�Ù¥ÊÙÃ�Ä�����ã��¥ÊÙ�^ã�Ä��Ù��KÖ�Ù�ã®Ä¦�DÊ���;�ÊÄã͘Ϳ

�yϭϳs^^ϲϬϭ���ͬ���Ύ�ϰϵϲϭΎϰ�Ύ�н��Ύϵϲs�ϭϮϬϱ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϳͲϵ�Σ&

Ͳ�ϭϬϬ�й���Ã�Ä�

�yϭϳs^^ϲϬϭ���ͬ���Ύ�ϰϵϲϭΎϰ�Ύ�н��Ύϵϲs�ϭϮϬϱ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϳͲϵ�Σ&

Ͳ�ϳϬ�й���Ã�Ä�

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

ϳϱΣ ϱϳ͕ϵϬϮ ϯϵ͕ϱϴϳ ϭϴ͕ϯϭϲ ϱ͕Ϭϴϱ ϳϱΣ ϰϭ͕ϲϯϮ Ϯϵ͕Ϯϯϭ ϭϮ͕ϰϬϭ ϯ͕ϭϵϴ

8° ϱϳ͕ϭϴϱ ϯϵ͕ϳϳϯ ϭϳ͕ϰϭϮ ϱ͕ϰϮϲ 80° ϰϭ͕ϭϭϲ Ϯϵ͕ϯϲϵ ϭϭ͕ϳϰϳ ϯ͕ϰϭϯ

85° ϱϲ͕ϰϲϴ ϯϵ͕ϵϱϵ ϭϲ͕ϱϬϵ ϱ͕ϳϲϳ 85° ϰϬ͕ϲϬϬ Ϯϵ͕ϱϬϲ ϭϭ͕Ϭϵϰ ϯ͕ϲϮϴ

90° ϱϱ͕Ϯϯϰ ϯϵ͕ϱϴϴ ϭϱ͕ϲϰϲ ϲ͕ϭϯϳ 90° ϯϵ͕ϳϭϯ Ϯϵ͕ϮϯϮ ϭϬ͕ϰϴϭ ϯ͕ϴϲϬ

ϵϱΣ ϱϰ͕ϬϬϬ ϯϵ͕Ϯϭϳ ϭϰ͕ϳϴϮ ϲ͕ϱϬϲ ϵϱΣ ϯϴ͕ϴϮϲ Ϯϴ͕ϵϱϵ ϵ͕ϴϲϳ ϰ͕ϬϵϮ

100° ϱϭ͕ϱϰϬ ϯϴ͕ϳϯϯ ϭϮ͕ϴϬϳ ϲ͕ϳϵϲ 100° ϯϳ͕ϳϰϭ Ϯϴ͕ϱϰϴ ϵ͕ϭϵϰ ϰ͕ϯϱϮ

105° ϰϵ͕ϬϴϬ ϯϴ͕Ϯϰϴ ϭϬ͕ϴϯϮ ϳ͕Ϭϴϱ 105° ϯϲ͕ϲϱϳ Ϯϴ͕ϭϯϳ ϴ͕ϱϮϬ ϰ͕ϲϭϮ

110° ϰϯ͕Ϭϵϳ ϯϳ͕ϲϴϭ ϱ͕ϰϭϲ ϲ͕ϴϮϬ 110° ϯϱ͕ϲϲϳ Ϯϴ͕Ϯϱϯ ϳ͕ϰϭϰ ϰ͕ϵϭϲ

115° ϯϳ͕ϭϭϯ ϯϳ͕ϭϭϯ 0 ϲ͕ϱϱϱ 115° ϯϰ͕ϲϳϳ Ϯϴ͕ϯϲϵ ϲ͕ϯϬϴ ϱ͕ϮϮϭ

ds���ÊÄ�®ã®ÊÄÝ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t� ds���ÊÄ�®ã®ÊÄÝ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t�

ϵϱΣ ϱϮ͕Ϭϳϰ ϯϴ͕ϯϮϱ ϭϯ͕ϳϰϵ ϲ͕ϱϭϯ ϵϱΣ ϯϳ͕ϰϰϭ Ϯϴ͕ϯϬϬ ϵ͕ϭϰϭ ϰ͕Ϭϵϳ
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W�Ù¥ÊÙÃ�Ä�����ã��¥ÊÙ�&®�½�Ͳ^�½��ã��½���ÊÊÝã�DÊ��

�yϭϳs^^ϭϴϭ���ͬ���Ύ��ϭϴϭϴΎϰ�Ύ�н��Dϵϲs�ϬϴϬϯ�E�
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϵͲϭϭ�Σ&

Ͳ��ÊÊÝã�DÊ��

�yϭϳs^^Ϯϰϭ���ͬ���Ύ��ϭϴϭϴΎϰ�Ύ�н��Dϵϲs�ϬϴϬϯ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϭϭͲϭϯ�Σ&

Ͳ��ÊÊÝã�DÊ��

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

ϳϱΣ ϭϵ͕ϯϬϭ ϭϰ͕ϭϱϴ ϱ͕ϭϰϯ ϭ͕ϭϰϬ ϳϱΣ Ϯϱ͕ϳϯϰ ϭϴ͕ϴϱϰ ϲ͕ϴϴϬ ϭ͕ϲϱϯ

80° ϭϵ͕ϬϲϮ ϭϰ͕ϮϮϱ ϰ͕ϴϯϳ ϭ͕Ϯϭϱ 80° Ϯϱ͕ϰϭϲ ϭϴ͕ϵϰϯ ϲ͕ϰϳϯ ϭ͕ϳϲϯ

85° ϭϴ͕ϴϮϯ ϭϰ͕Ϯϵϭ ϰ͕ϱϯϭ ϭ͕ϮϵϬ 85° Ϯϱ͕Ϭϵϳ ϭϵ͕Ϭϯϭ ϲ͕Ϭϲϱ ϭ͕ϴϳϯ

90° ϭϴ͕ϰϭϭ ϭϰ͕ϭϱϵ ϰ͕ϮϱϮ ϭ͕ϯϳϮ 90° Ϯϰ͕ϱϰϴ ϭϴ͕ϴϱϱ ϱ͕ϲϵϰ ϭ͕ϵϵϮ

ϵϱΣ ϭϴ͕ϬϬϬ ϭϰ͕ϬϮϲ ϯ͕ϵϳϰ ϭ͕ϰϱϯ ϵϱΣ Ϯϰ͕ϬϬϬ ϭϴ͕ϲϳϴ ϱ͕ϯϮϮ Ϯ͕ϭϭϭ

100° ϭϳ͕ϰϵϳ ϭϯ͕ϴϮϳ ϯ͕ϲϳϬ ϭ͕ϱϰϰ 100° Ϯϯ͕ϯϯϬ ϭϴ͕ϰϭϯ ϰ͕ϵϭϲ Ϯ͕Ϯϰϰ

105° ϭϲ͕ϵϵϰ ϭϯ͕ϲϮϴ ϯ͕ϯϲϲ ϭ͕ϲϯϱ 105° ϮϮ͕ϲϱϵ ϭϴ͕ϭϰϴ ϰ͕ϱϭϭ Ϯ͕ϯϳϲ

110° ϭϲ͕ϱϯϱ ϭϯ͕ϲϴϰ Ϯ͕ϴϱϭ ϭ͕ϳϰϮ 110° ϮϮ͕Ϭϰϳ ϭϴ͕ϮϮϯ ϯ͕ϴϮϰ Ϯ͕ϱϯϮ

115° ϭϲ͕Ϭϳϲ ϭϯ͕ϳϰϭ Ϯ͕ϯϯϲ ϭ͕ϴϰϴ 115° Ϯϭ͕ϰϯϱ ϭϴ͕Ϯϵϴ ϯ͕ϭϯϳ Ϯ͕ϲϴϴ

ds���ÊÄ�®ã®ÊÄÝ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t� ds���ÊÄ�®ã®ÊÄÝ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t�

ϵϱΣ ϭϳ͕ϯϱϴ ϭϯ͕ϳϬϳ ϯ͕ϲϱϭ ϭ͕ϰϱϱ ϵϱΣ Ϯϯ͕ϭϰϰ ϭϴ͕Ϯϱϯ ϰ͕ϴϵϭ Ϯ͕ϭϭϯ

�yϭϳs^^ϯϬϭ���ͬ���Ύ��ϮϰϮϮΎϰ�Ύ�н��Dϵϲs�ϬϴϬϯ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϵͲϭϭ�Σ&

Ͳ��ÊÊÝã�DÊ��

�yϭϳs^^ϯϲϭ��ͬ���Ύ��ϯϬϮϲΎϰ�Ύ�н��Ύϵϲs�ϭϬϬϱ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϵͲϭϭ�Σ&

Ͳ��ÊÊÝã�DÊ��

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

ϳϱΣ ϯϮ͕ϭϲϴ Ϯϯ͕ϴϲϯ ϴ͕ϯϬϲ Ϯ͕ϮϬϬ ϳϱΣ ϯϴ͕ϲϬϮ Ϯϴ͕ϴϴϯ ϵ͕ϳϭϵ ϯ͕Ϭϭϲ

80° ϯϭ͕ϳϳϬ Ϯϯ͕ϵϳϱ ϳ͕ϳϵϱ Ϯ͕ϯϯϵ 80° ϯϴ͕ϭϮϯ Ϯϵ͕Ϭϭϵ ϵ͕ϭϬϱ ϯ͕Ϯϭϱ

85° ϯϭ͕ϯϳϭ Ϯϰ͕Ϭϴϳ ϳ͕Ϯϴϰ Ϯ͕ϰϳϵ 85° ϯϳ͕ϲϰϱ Ϯϵ͕ϭϱϰ ϴ͕ϰϵϭ ϯ͕ϰϭϰ

90° ϯϬ͕ϲϴϱ Ϯϯ͕ϴϲϯ ϲ͕ϴϮϮ Ϯ͕ϲϮϵ 90° ϯϲ͕ϴϮϯ Ϯϴ͕ϴϴϰ ϳ͕ϵϯϵ ϯ͕ϲϯϬ

ϵϱΣ ϯϬ͕ϬϬϬ Ϯϯ͕ϲϰϬ ϲ͕ϯϲϬ Ϯ͕ϳϴϬ ϵϱΣ ϯϲ͕ϬϬϬ Ϯϴ͕ϲϭϯ ϳ͕ϯϴϲ ϯ͕ϴϰϱ

100° Ϯϵ͕ϭϲϮ Ϯϯ͕ϯϬϰ ϱ͕ϴϱϳ Ϯ͕ϵϰϵ 100° ϯϰ͕ϵϵϰ Ϯϴ͕ϮϬϳ ϲ͕ϳϴϳ ϰ͕Ϭϴϲ

105° Ϯϴ͕ϯϮϰ ϮϮ͕ϵϲϵ ϱ͕ϯϱϱ ϯ͕ϭϭϳ 105° ϯϯ͕ϵϴϵ Ϯϳ͕ϴϬϭ ϲ͕ϭϴϳ ϰ͕ϯϮϲ

110° Ϯϳ͕ϱϱϵ Ϯϯ͕Ϭϲϰ ϰ͕ϰϵϱ ϯ͕ϯϭϱ 110° ϯϬ͕ϬϮϮ Ϯϲ͕ϳϮϮ ϯ͕Ϯϵϵ ϰ͕ϭϵϬ

115° Ϯϲ͕ϳϵϰ Ϯϯ͕ϭϱϵ ϯ͕ϲϯϱ ϯ͕ϱϭϮ 115° Ϯϲ͕Ϭϱϱ Ϯϱ͕ϲϰϯ 411 ϰ͕Ϭϱϰ

ds���ÊÄ�®ã®ÊÄÝ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t� ds���ÊÄ�®ã®ÊÄÝ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t�

ϵϱΣ Ϯϴ͕ϵϯϬ Ϯϯ͕ϭϬϮ ϱ͕ϴϮϴ Ϯ͕ϳϴϯ ϵϱΣ ϯϰ͕ϳϭϲ Ϯϳ͕ϵϲϮ ϲ͕ϳϱϰ ϯ͕ϴϰϵ
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W�Ù¥ÊÙÃ�Ä�����ã��¥ÊÙ�&®�½�Ͳ^�½��ã��½���ÊÊÝã�DÊ���;�ÊÄã͘Ϳ

�yϭϳs^^ϰϮϭ���ͬ���Ύ�ϰϴϲϬΎϰ�Ύ�н��Ύϵϲs�ϭϬϬϱ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϳͲϵ�Σ&

Ͳ��ÊÊÝã�DÊ��

�yϭϳs^^ϰϴϭ���ͬ���Ύ�ϰϴϲϬΎϰ�Ύ�н��Ύϵϲs�ϭϬϬϱ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϴͲϭϬ�Σ&

Ͳ��ÊÊÝã�DÊ��

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

ϳϱΣ ϰϱ͕Ϭϯϱ ϯϭ͕ϯϰϯ ϭϯ͕ϲϵϮ ϯ͕ϲϰϮ ϳϱΣ ϱϭ͕ϰϲϵ ϯϰ͕Ϯϲϯ ϭϳ͕ϮϬϲ ϰ͕ϰϵϮ

80° ϰϰ͕ϰϳϳ ϯϭ͕ϰϵϬ ϭϮ͕ϵϴϳ ϯ͕ϴϴϭ 80° ϱϬ͕ϴϯϭ ϯϰ͕ϰϮϰ ϭϲ͕ϰϬϳ ϰ͕ϳϵϯ

85° ϰϯ͕ϵϭϵ ϯϭ͕ϲϯϴ ϭϮ͕ϮϴϮ ϰ͕ϭϭϵ 85° ϱϬ͕ϭϵϰ ϯϰ͕ϱϴϱ ϭϱ͕ϲϬϴ ϱ͕Ϭϵϱ

90° ϰϮ͕ϵϲϬ ϯϭ͕ϯϰϰ ϭϭ͕ϲϭϲ ϰ͕ϯϳϴ 90° ϰϵ͕Ϭϵϳ ϯϰ͕Ϯϲϰ ϭϰ͕ϴϯϮ ϱ͕ϰϮϮ

ϵϱΣ ϰϮ͕ϬϬϬ ϯϭ͕ϬϱϬ ϭϬ͕ϵϰϵ ϰ͕ϲϯϲ ϵϱΣ ϰϴ͕ϬϬϬ ϯϯ͕ϵϰϯ ϭϰ͕Ϭϱϲ ϱ͕ϳϰϴ

100° ϰϬ͕ϴϮϳ ϯϬ͕ϲϭϬ ϭϬ͕Ϯϭϳ ϰ͕ϵϮϱ 100° ϰϰ͕ϳϯϯ ϯϯ͕ϬϮϮ ϭϭ͕ϳϭϭ ϱ͕ϴϲϱ

105° ϯϵ͕ϲϱϰ ϯϬ͕ϭϲϵ ϵ͕ϰϴϰ ϱ͕Ϯϭϰ 105° ϰϭ͕ϰϲϱ ϯϮ͕ϭϬϭ ϵ͕ϯϲϱ ϱ͕ϵϴϮ

110° ϯϰ͕ϴϵϵ ϯϬ͕ϭϱϲ ϰ͕ϳϰϮ ϱ͕ϬϯϮ 110° ϯϱ͕ϴϵϬ ϯϭ͕ϮϬϳ ϰ͕ϲϴϮ ϱ͕ϲϳϴ

115° ϯϬ͕ϭϰϯ ϯϬ͕ϭϰϯ 0 ϰ͕ϴϱϭ 115° ϯϬ͕ϯϭϰ ϯϬ͕ϯϭϰ 0 ϱ͕ϯϳϰ

ds���ÊÄ�®ã®ÊÄÝ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t� ds���ÊÄ�®ã®ÊÄÝ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t�

ϵϱΣ ϰϬ͕ϱϬϮ ϯϬ͕ϯϰϰ ϭϬ͕ϭϱϴ ϰ͕ϲϰϭ ϵϱΣ ϰϲ͕Ϯϴϴ ϯϯ͕ϭϳϭ ϭϯ͕ϭϭϳ ϱ͕ϳϱϱ

�yϭϳs^^ϲϬϭ���ͬ���Ύ�ϰϵϲϭΎϰ�Ύ�н��Ύϵϲs�ϭϮϬϱ�E�Ύ
��Ý®¦Ä�^ç��ÊÊ½®Ä¦�Λ��,Z/�ϵϱ�Σ&��ÊÄ�®ã®ÊÄÝ͕�ϳͲϵ�Σ&

Ͳ��ÊÊÝã�DÊ��

Kçã�ÊÊÙ� 
d�ÃÖ͘ �Σ&

dÊã�½ 
�dhͬ«

^�ÄÝ®�½� 
�dhͬ«

>�ã�Äã 
�dhͬ«

dÊã�½ 
t�ããÝ

ϳϱΣ ϲϭ͕ϭϭϵ ϰϬ͕ϲϴϳ ϮϬ͕ϰϯϮ ϱ͕ϯϮϳ

80° ϲϬ͕ϯϲϮ ϰϬ͕ϴϳϵ ϭϵ͕ϰϴϰ ϱ͕ϲϴϳ

85° ϱϵ͕ϲϬϱ ϰϭ͕ϬϳϬ ϭϴ͕ϱϯϱ ϲ͕Ϭϰϳ

90° ϱϴ͕ϯϬϮ ϰϬ͕ϲϴϵ ϭϳ͕ϲϭϰ ϲ͕ϰϯϳ

ϵϱΣ ϱϳ͕ϬϬϬ ϰϬ͕ϯϬϴ ϭϲ͕ϲϵϮ ϲ͕ϴϮϳ

100° ϱϯ͕ϬϰϬ ϯϵ͕Ϯϳϴ ϭϯ͕ϳϲϮ ϲ͕ϵϱϲ

105° ϰϵ͕ϬϴϬ ϯϴ͕Ϯϰϴ ϭϬ͕ϴϯϮ ϳ͕Ϭϴϱ

110° ϰϯ͕Ϭϵϳ ϯϳ͕ϲϴϭ ϱ͕ϰϭϲ ϲ͕ϴϮϬ

115° ϯϳ͕ϭϭϯ ϯϳ͕ϭϭϯ 0 ϲ͕ϱϱϱ

ds���ÊÄ�®ã®ÊÄÝ�Λ�ϵϱΣ�K����͕�ϳϱΣ�/�͕�ϲϯΣ�/��t�

ϵϱΣ ϱϰ͕ϵϲϳ ϯϵ͕ϯϵϭ ϭϱ͕ϱϳϲ ϲ͕ϴϯϱ
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dÊÄÄ�¦� ^Ö���
dÊã�½�hÄ®ã

^ÊçÄ��Z�ã®Ä¦�
;d��Ϳ

K�ã�ò����Ä��^Ö��ãÙçÃ�&Ù�Øç�Ä�ù�;,þͿ��Ä�½ùÝ®Ý�;d�Ϳ

125 250 500 1000 2000 4000 8000

ϭ͘ϱͲƚŽŶ
Minimum 55 41.9 46.4 50.3 49.9 41.0 ϯϳ͘ϯ 45.4

Intermediate 58 44.1 46.4 ϱϬ͘ϳ 55.6 42.8 39.5 ϰϳ͘ϭ
Maximum 66 51.6 60.5 61.2 59.4 55.1 48.2 50.8

ϮͲƚŽŶ
Minimum 55 41.9 46.4 50.3 49.9 41.0 ϯϳ͘ϯ 45.4

Intermediate 59 52.4 48.4 54.3 52.5 46.0 41.6 46.5
Maximum ϲϳ ϱϳ͘ϭ 60.2 62.3 ϲϬ͘ϳ 55.9 50.5 ϰϳ͘Ϯ

Ϯ͘ϱͲƚŽŶ
Minimum ϱϳ 46.4 48.8 53.3 50.9 45.8 ϯϳ͘ϯ 26.4

Intermediate 60 ϱϰ͘ϳ 52.3 55.1 51.3 ϰϳ͘ϭ 43.9 33.4
Maximum 68 56.4 60.0 62.9 63.1 58.2 53.3 ϰϰ͘ϳ

ϯͲƚŽŶ
Minimum ϱϳ 46.4 48.8 53.3 50.9 45.8 ϯϳ͘ϯ 26.4

Intermediate 60 ϱϰ͘ϳ 52.9 54.6 51.3 48.0 43.6 33.9
Maximum 68 55.8 ϲϬ͘ϳ 62.8 62.6 58.6 53.8 44.4

ϯ͘ϱͲƚŽŶ
Minimum 61 49.2 ϱϮ͘ϳ 54.3 54.4 55.5 49.3 38.4

Intermediate 65 51.0 56.1 59.6 60.1 56.6 ϱϯ͘ϳ 42.0
Maximum ϳϮ 58.1 64.4 65.0 ϲϳ͘ϴ 63.4 60.5 ϰϳ͘ϵ

ϰͲƚŽŶ
Minimum 61 49.2 ϱϮ͘ϳ 54.3 54.4 55.5 49.3 38.4

Intermediate 65 51.8 55.3 59.4 60.2 ϱϲ͘ϳ 54.4 41.8
Maximum ϳϮ ϱϳ͘ϯ 62.8 65.1 68.0 64.5 60.0 48.6

ϱͲƚŽŶ
Minimum 61 ϱϬ͘ϳ ϱϱ͘ϳ ϱϰ͘ϳ 55.4 49.5 44.2 39.4

Intermediate 66 53.6 61.6 59.4 59.8 55.4 ϰϵ͘ϳ 44.4
Maximum ϳϰ ϲϭ͘ϳ 66.1 66.9 ϲϵ͘ϳ 66.0 60.0 53.4

^ÊçÄ��WÊó�Ù�>�ò�½Ý
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�,Z/�Z�ã®Ä¦Ý�

�½½��,Z/�ÝùÝã�Ã�Ù�ã®Ä¦Ý��Ù������ÝÝ®�½��®Ä�ã«��hÄ®ã�Ùù�D�ã�«çÖ�dÊÊ½�ò®�� 
��®»®Ä��®ãù��ÊÙ�®Ä�ã«����®»®Ä�̂ ùÝã�Ã��ÊÄ¥®¦çÙ�ãÊÙ�ãÊÊ½��ò®��W�ÙãÄ�Ù>®Ä»͘� 
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�t®Ù®Ä¦��®�¦Ù�Ã��Ͷ��yϭϳs^^ϭϴϭ�ͻ�Ϯϰϭ�ͻ�ϯϬϭ�ͻ�ϯϲϭ��

t
ŝƌŝ
ŶŐ
�ŝ
Ɛ�
ƐƵ
ďũ
ĞĐ
ƚ�
ƚŽ
�Đ
ŚĂ
ŶŐ
Ğ͘
��

ůǁ
ĂǇ
Ɛ�

ƌĞ
ĨĞ
ƌ�
ƚŽ
�ƚ
ŚĞ
�ǁ

ŝƌŝ
ŶŐ
�Ě

ŝĂ
Őƌ
Ăŵ

�Ž
Ŷ�

ƚŚ
Ğ�

ƵŶ
ŝƚ�
ĨŽ
ƌ�
ƚŚ
Ğ�
ŵ
ŽƐ
ƚ�
ƵƉ

ͲƚŽ
ͲĚ
Ăƚ
Ğ�
ǁ
ŝƌŝ
ŶŐ
͘


  t
�Ù

Ä
®Ä
¦

,
ŝŐ
Ś�
sŽ
ůƚĂ
ŐĞ

 ͗�
ŝƐĐ

ŽŶ
ŶĞ

Đƚ
�Ă
ůů�
ƉŽ

ǁ
Ğƌ
�ď

ĞĨ
Žƌ
Ğ�

ƐĞ
ƌǀ
ŝĐ
ŝŶ
Ő�
Žƌ
�ŝ
ŶƐ
ƚĂ
ůůŝ
ŶŐ
�ƚ
Śŝ
Ɛ�
ƵŶ

ŝƚ͘
�D

Ƶů
ƟƉ

ůĞ
�Ɖ

Žǁ
Ğƌ
� 

ƐŽ
Ƶƌ
ĐĞ
Ɛ�
ŵ
ĂǇ
�ď
Ğ�
Ɖƌ
ĞƐ
ĞŶ

ƚ͘�
&Ă
ŝůƵ
ƌĞ
�ƚŽ

�Ě
Ž�
ƐŽ
�ŵ

ĂǇ
�Đ
ĂƵ
ƐĞ
�Ɖ
ƌŽ
ƉĞ

ƌƚ
Ǉ�
ĚĂ
ŵ
ĂŐ
Ğ͕
�Ɖ
Ğƌ
ƐŽ
ŶĂ
ů�ŝ
Ŷũ
Ƶƌ
Ǉ͕�
Žƌ
�Ě
ĞĂ
ƚŚ
͘
খ
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t®Ù®Ä¦��®�¦Ù�Ã��Ͷ��yϭϳs^^ϰϮϭ�ͻ�ϰϴϭ�ͻ�ϲϬϭ��

t
ŝƌŝ
ŶŐ
�ŝ
Ɛ�
ƐƵ
ďũ
ĞĐ
ƚ�
ƚŽ
�Đ
ŚĂ
ŶŐ
Ğ͘
��

ůǁ
ĂǇ
Ɛ�

ƌĞ
ĨĞ
ƌ�
ƚŽ
�ƚ
ŚĞ
�ǁ

ŝƌŝ
ŶŐ
�Ě

ŝĂ
Őƌ
Ăŵ

�Ž
Ŷ�

ƚŚ
Ğ�

ƵŶ
ŝƚ�
ĨŽ
ƌ�
ƚŚ
Ğ�
ŵ
ŽƐ
ƚ�
ƵƉ

ͲƚŽ
ͲĚ
Ăƚ
Ğ�
ǁ
ŝƌŝ
ŶŐ
͘
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Ś�
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ůƚĂ
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 ͗�
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Đƚ
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ƉŽ

ǁ
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Žƌ
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ƐĞ
ƌǀ
ŝĐ
ŝŶ
Ő�
Žƌ
�ŝ
ŶƐ
ƚĂ
ůůŝ
ŶŐ
�ƚ
Śŝ
Ɛ�
ƵŶ

ŝƚ͘
�D

Ƶů
ƟƉ

ůĞ
�Ɖ

Žǁ
Ğƌ
� 

ƐŽ
Ƶƌ
ĐĞ
Ɛ�
ŵ
ĂǇ
�ď
Ğ�
Ɖƌ
ĞƐ
ĞŶ

ƚ͘�
&Ă
ŝůƵ
ƌĞ
�ƚŽ

�Ě
Ž�
ƐŽ
�ŵ

ĂǇ
�Đ
ĂƵ
ƐĞ
�Ɖ
ƌŽ
ƉĞ

ƌƚ
Ǉ�
ĚĂ
ŵ
ĂŐ
Ğ͕
�Ɖ
Ğƌ
ƐŽ
ŶĂ
ů�ŝ
Ŷũ
Ƶƌ
Ǉ͕�
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ƚŚ
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����ÝÝÊÙ®�Ý

DÊ��½ ��Ý�Ù®Öã®ÊÄ
DX17VSS
0181AA

DX17VSS
0241AA

DX17VSS
0301AA

DX17VSS
0361AA

DX17VSS
0421AA

DX17VSS
0481AA

DX17VSS
0601AA

KPW5E112 �ŝƌ�ĚŝƌĞĐƟŽŶ�ĂĚũƵƐƚŵĞŶƚ�ŐƌŝůůĞ y y y y y y y

ϭϯϬͲ�<ͲϬϬϲ Hail Guard y y y y

ϭϯϬͲ�<ͲϬϬϴ Hail Guard y y y

�d�ϭϭϵ�ϳϭ �Ϯϰs�'ĂƚĞǁĂǇ y y y y y y y

�®Ã�ÄÝ®ÊÄÝ

DÊ��½
�®Ã�ÄÝ®ÊÄÝ

tΗ �Η ,Η

�yϭϳs^^ϭϴϭ�� ϯϲз 13¾ Ϯϳд

�yϭϳs^^Ϯϰϭ�� ϯϲз 13¾ Ϯϳд

�yϭϳs^^ϯϬϭ�� ϯϲз 13¾ Ϯϳд

�yϭϳs^^ϯϲϭ�� ϯϲз 13¾ Ϯϳд

�yϭϳs^^ϰϮϭ�� ϯϳ ϭϮз 39

�yϭϳs^^ϰϴϭ�� ϯϳ ϭϮз 39

�yϭϳs^^ϲϬϭ�� ϯϳ ϭϮз 39

�ĂŝŬŝŶ�DĂŶƵĨĂĐƚƵƌŝŶŐ��ŽŵƉĂŶǇ�>>�

�yϭϳs^^

H

D

D

W

W

H



Product Data

24AHA4
Performance! Series Air Conditioner
with Puron" Refrigerant
1-1/2 to 5 Nominal Tons

Carrier air conditioners with Puron ! refrigerant provide a
collection of features unmatched by any other family of
equipment. The 24AHA4 has been designed utilizing Carrier’s
Puron refrigerant. This environmentally sound refrigerant allows
you to make a responsible decision in the protection of the earth’s
ozone layer.

NOTE: Ratings contained in this document are subject to
change at any time.  Always refer to the AHRI directory
(www.ahridirectory.org) for the most up−to−date ratings
information.

INDUSTRY LEADING 
FEATURES / BENEFITS

Energy Efficiency
" 14 SEER/11.7 − 12.2 EER

(Based on tested combinations)
Sound

" Levels as low as 66 dBA
Design Features

" Small footprint
" WeatherArmor# cabinet

 All steel cabinet construction
 Mesh coil guard

Reliability, Quality and Toughness
" Scroll compressor
" Factory−supplied filter drier
" High pressure switch
" Line lengths up to 250’ (76.2 m)
" Low ambient operation

(down to −20$F/−28.9$C with low ambient
accessories)
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MODEL NUMBER NOMENCLATURE
1 2 3 4 5 6 7 8

N

9 10 11 12 13

N N A A A/N N N A/N A/N A/N N N

2 4 A H A 4 1 8 A 0 0 3 0

Product
Series

Product
Family

Product
Type

Major
Series

SEER

Cooling
Capacity

Variations Open Open Voltage
Minor
Series

24=AC A = AC
H = 

Horizontal
Discharge

4 = 14
SEER

A=
Standard

0=
Not 

Defined

0=
Not 

Defined

3=208/230-1

5=208/230-3

6=460/3
0, 1, 2...

Use of the AHRI Certified
TM Mark indicates a
manufacturer’s  
participation in the 
program For verification 
of certification for individual 
products, go to 
www.ahridirectory.org. 

PHYSICAL DATA
UNIT SIZE - SERIES 18-30 24-30 30-30 36-30,50,60 48-30,50,60 60-30,50,60

COMPRESSOR TYPE Scroll

REFRIGERANT Puron® (R-410A)

     Charge lb (kg) 6.40 (2.90) 6.50 (2.95) 8.60 (3.90) 8.90 (4.04) 9.00 (4.08) 10.60 (4.81)

COND FAN Propeller Type, Direct Drive

     Air Discharge Horizontal

     Air Qty (CFM) 1285 1285 1900 2615 2615 2785

     Motor HP 1/12 1/12 1/10 1/4 1/4 1/4

     Motor RPM 800 800 800 800 800 800

COND COIL

     Face Area (Sq ft) 7.3 7.3 12.1 12.1 12.1 14.1

     Fins per In. 20 20 20 20 20 20

     Rows 2 2 2 2 2 2

     Circuits 3 3 3 3 3 4

VALVE CONNECT. (In. ID)       

     Vapor 5/8 3/4 3/4 7/8 7/8 7/8

     Liquid 3/8

REFRIGERANT TUBES* (In. OD)       

     Rated Vapor* 5/8 3/4 3/4 7/8 7/8 1 1/8

     Max Liquid Line% 3/8

* Units are rated with 25 ft (7.6 m) of lineset length.  See Vapor Line Sizing and Cooling Capacity Loss table when using other sizes and lengths of lineset.
Note:  See unit Installation Instruction for proper installation.

% See Liquid Line Sizing For Cooling Only Systems with Puron Refrigerant tables.
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REFRIGERANT PIPING LENGTH LIMITATIONS
Liquid Line Sizing and Maximum Total Equivalent Lengths# for Cooling Only Systems with Puron" Refrigerant:
The maximum allowable length of a residential split system depends on the liquid line diameter and vertical separation between indoor and
outdoor units.
See the table below for liquid line sizing and maximum lengths :

Maximum Total Equivalent Length
Outdoor Unit BELOW Indoor Unit

Size
Liquid Line
Connection

Liquid
Line

Diam.
w/ TXV

AC with Puron Refrigerant Maximum Total Equivalent Length#:  Outdoor unit BELOW Indoor
Vertical Separation ft (m)

0-5
(0-1.5)

6-10
(1.8-3.0)

11-20
(3.4-6.1)

21-30
(6.4-9.1)

31-40
(9.4-12.2)

41-50
(12.5-15.2)

51-60
(15.5-18.3)

61-70
(18.6-21.3)

71-80
(21.6-24.4)

018
AC with
Puron

 3/8

1/4 150 150 125 100 100 75 -- -- --

5/16 250* 250* 250* 250* 250* 250* 250* 225* 150

3/8 250* 250* 250* 250* 250* 250* 250* 250* 250*

024
AC with
Puron

 3/8

1/4 75 75 75 50 50 -- -- -- --

5/16 250* 250* 250* 250* 250* 225* 175 125 100

3/8 250* 250* 250* 250* 250* 250* 250* 250* 250*

030
AC with
Puron

 3/8

1/4 30 -- -- -- -- -- -- -- --

5/16 175 225* 200 175 125 100 75 -- --

3/8 250* 250* 250* 250* 250* 250* 250* 250* 250*
036

AC with
Puron

 3/8
5/16 175 150 150 100 100 100 75 -- --

3//8 250* 250* 250* 250* 250* 250* 250* 250* 250*

048
AC with
Puron

 3/8 3/8 250* 250* 250* 250* 250* 250* 230 160 --

060
AC with
Puron

 3/8 3/8 250* 250* 250* 225* 190 150 110 -- --

* Maximum actual length not to exceed 200 ft (61 m)

# Total equivalent length accounts for losses due to elbows or fitting. See the Long Line Guideline for details.

-- = outside acceptable range

Maximum Total Equivalent Length
Outdoor Unit ABOVE Indoor Unit

Size
Liquid Line
Connection

Liquid
Line

Diam.
w/ TXV

AC with Puron Refrigerant Maximum Total Equivalent Length#:  Outdoor unit ABOVE Indoor
Vertical Separation ft (m)

25
(7.6)

26-50
(7.9-15.2)

51-75
(15.5-22.9)

76-100
(23.2-30.5)

101-125
(30.8-38.1)

126-150
(38.4-45.7)

151-175
(46.0-53.3)

176-200
(53.6-61.0)

018
AC with
Puron

 3/8

1/4 175 250* 250* 250* 250* 250* 250* 250*

5/16 250* 250* 250* 250* 250* 250* 250* 250*

3/8 250* 250* 250* 250* 250* 250* 250* 250*

024
AC with
Puron

 3/8

1/4 100 125 175 200 225* 250* 250* 250*

5/16 250* 250* 250* 250* 250* 250* 250* 250*

3/8 250* 250* 250* 250* 250* 250* 250* 250*

030
AC with
Puron

 3/8

1/4 30 -- -- -- -- -- -- --

5/16 250* 250* 250* 250* 250* 250* 250* 250*

3/8 250* 250* 250* 250* 250* 250* 250* 250*
036

AC with
Puron

 3/8
5/16 225* 250* 250* 250* 250* 250* 250* 250*

3/8 250* 250* 250* 250* 250* 250* 250* 250*

048
AC with
Puron

 3/8 3/8 250* 250* 250* 250* 250* 250* 250* 250*

060
AC with
Puron

 3/8 3/8 250* 250* 250* 250* 250* 250* 250* 250*

* Maximum actual length not to exceed 200 ft (61 m)

# Total equivalent length accounts for losses due to elbows or fitting. See the Long Line Guideline for details.

-- = outside acceptable range
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REFRIGERANT CHARGE ADJUSTMENTS
Liquid Line Size Puron Charge oz/ft (g/m)

3/8
0.60 (17.74)

(Factory charge for lineset = 9 oz / 266.16 g)

5/16 0.40 (11.83)

1/4 0.27 (7.98)

Units are factory charged for 15 ft (4.6 m) of 3/8” liquid line.  The factory charge for 3/8” lineset 9 oz (266.16 g).  When using other length
or diameter liquid lines, charge adjustments are required per the chart above.
Charging Formula:

[(Lineset oz/ft x total length) – (factory charge for lineset)] = charge adjustment

Example 1: System has 15 ft of line set using existing 1/4“ liquid line.  What charge adjustment is required?

Formula: (.27 oz/ft x 15ft) – (9 oz) = (4.95) oz.

Net result is to remove 4.95 oz of refrigerant from the system

Example 2:  System has 45 ft of existing 5/16” liquid line. What is the charge adjustment?

Formula: (.40 oz/ft. x 45ft) – (9 oz.) = 9 oz.

Net result is to add 9 oz of refrigerant to the system

LONG LINE APPLICATIONS
An application is considered Long Line, when the refrigerant level in the system requires the use of accessories to maintain acceptable
refrigerant management for systems reliability.  See Accessory Usage Guideline table for required accessories.  Defining a system as long line
depends on the liquid line diameter, actual length of the tubing, and vertical separation between the indoor and outdoor units.
For Air Conditioner systems, the chart below shows when an application is considered Long Line.

AC WITH PURON" REFRIGERANT LONG LINE DESCRIPTION ft (m)
Beyond these lengths, long line accessories are required

Liquid Line Size Units On Same Level Outdoor Below Indoor Outdoor Above Indoor

  1/4 No accessories needed within allowed lengths No accessories needed within allowed lengths 175 (53.3)

  5/16 120 (36.6) 50 (15.2) vertical or 120 (36.6) total 120 (36.6)

  3/8 80 (24.4) 35 (10.7) vertical or 80 (24.4) total 80 (24.4)

Note:  See Long Line Guideline for details

VAPOR LINE SIZING AND COOLING CAPACITY LOSS
LONG LINE APPLICATION: An application is considered
”Long line” when the total equivalent tubing length exceeds 80
ft. (24.38 m) or when there is more than 20 ft. (6.09 m) vertical
separation between indoor and outdoor units. These applications
require additional accessories and system modifications for
reliable system operation. The maximum allowable total
equivalent length is up to 250 ft. (76.2 m).  The maximum

vertical separation is 200 ft. (60.96 m) when outdoor unit is
above indoor unit, and up to 80 ft. (24.38 m) when the outdoor
unit is below the indoor unit. Refer to Accessory Usage Guideline
below for required accessories. See Longline Application
Guideline for required piping and system modifications. Also,
refer to the table below for the vapor tube diameters based on the
total length to minimize the cooling capacity loss.

Vapor Line Sizing and Cooling Capacity Losses — Puron" Refrigerant 1−Stage Air Conditioner Applications

Unit
Nominal

Size (Btuh)

Maximum
Liquid Line
Diameters
(In. OD)

Vapor Line
Diameters
(In. OD)

Cooling Capacity Loss (%)
Total Equivalent Line Length ft. (m)

26-50
(7.9-15.2)

51-80
(15.5-24.4)

81-100
(24.7-30.5)

101-125
(30.8-38.1)

126-150
(38.4-45.7)

151-175
(46.0-53.3)

176-200
(53.6-61.0)

201-225
(61.3-68.6)

226-250
(68.9-76.2)

018
1 Stage
AC with
Puron

 3/8

 1/2 1 2 3 5 6 7 8 9 11

 5/8 0 1 1 1 2 2 2 3 3

3/4 0 0 0 0 1 1 1 1 1

024
1 Stage
AC with
Puron

 3/8

 5/8 0 1 2 2 3 3 4 5 5

 3/4 0 0 1 1 1 1 1 2 2

 7/8 0 0 0 0 0 1 1 1 1

030
1 Stage
AC with
Puron

 3/8

 5/8 1 2 3 3 4 5 6 7 8

 3/4 0 0 1 1 1 2 2 2 3

 7/8 0 0 0 0 1 1 1 1 1

036
1 Stage
AC with
Puron

 3/8

 5/8 1 2 4 5 6 8 9 10 12

 3/4 0 1 1 2 2 3 3 4 4

 7/8 0 0 0 1 1 1 1 2 2

048
1 Stage
AC with
Puron

 3/8

 3/4 0 1 2 3 4 5 5 6 7

 7/8 0 0 1 1 2 2 2 3 3

1 1/8 0 0 0 0 0 0 0 1 1

060
1 Stage
AC with
Puron

 3/8

 3/4 1 2 4 5 6 7 9 10 11

 7/8 0 1 2 2 3 4 4 5 5

1 1/8 0 0 0 1 1 1 1 1 1

Applications in this area may be long line and may have height restrictions.  See the Residential Piping and Long Line Guideline.
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ACCESSORIES

KIT NUMBER KIT NAME

Unit Size (Voltage/Series)

018
(30)

024
(30)

030
(30)

036
(30)

036
(50)

036
(60)

048
(30)

048
(50)

048
(60)

060
(30)

060
(50)

060
(60)

KAACH1401AAA Crankcase Heater X X X X X        

KAACH1201AAA Crankcase Heater       X X  X X  

KAACH1501AAA Crankcase Heater      X       

KAACH1901AAA Crankcase Heater         X   X

KSAFT0101AAA Evaporator Freeze Stat X X X X X X X X X X X X

KAATD0101TDR Time Delay Relay X X X X X X X X X X X X

KAAWS0101AAA Winter Start Kit X X X X X X X X X X X X

KSALA0801AAA MotorMaster! 230v X X X X X  X X  X X  

KSALA0901AAA MotorMaster! 460v      X   X   X

53DS-900---087 Wind Baffle X X           

53DS-900---071 Wind Baffle   X X X X X X X    

53DS-900---088 Wind Baffle          X X X

53DS-900---075 Stacking Kit X X           

53DS-900---076 Stacking Kit   X X X X X X X X X X

53DS-900---077 Wall Mounting Kit X X           

53DS-900---078 Wall Mounting Kit   X X X X X X X X X X

KAALP0401PUR Low Pressure Switch Kit X X X X X X X X X X X X

KSASH2301COP Sound Blanket Kit X X X X X X       

KSASH2401COP Sound Blanket Kit       X X X X X X

KAALS0201LLS Solenoid Valve Kit X X X X X X X X X X X X

KSAHS1501AAA
Capacitor Relay Start
Assist

X X X X   X   X   

X = Accessory

ACCESSORY THERMOSTATS
PART NUMBER DESCRIPTION

TPWEM01 Côr™ Thermostat

TPPRH01A edge™ Programmable Relative Humidity Thermostat

TPPAC01 edge™ Programmable Thermostat

TPNRH01 edge™ NonProgrammable Relative Humidity Thermostat

TPNAC01 edge™ NonProgrammable Thermostat

TCWHS01 WiFi® Thermostat

TCPAC01 Programmable Thermostat

TCNAC01 NonProgrammable Thermostat

TCSNAC01 NonProgrammable Standard Screen Thermostat

THERMOSTAT ACCESSORIES

TPEXP edge™ EXP® Card Programmable edge™ thermostats

TSTATCCSEN01B Outdoor Air Temperature Sensor TPPxx, TPNxx

TSTATXXCNV10 Thermostat Conversion Kit (4 to 5 wire)  10 pack All Carrier® branded thermostats

TXMBP01 Medium Decorative Backplate TCNxx

TXLBP01 Large Decorative Backplate TPPxx, TPNxx, TCPxx
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ACCESSORY USAGE GUIDELINES

Accessory

REQUIRED FOR LOW-AMBIENT

COOLING APPLICATIONS

(Below 55!F / 12.8!C)

REQUIRED FOR

LONG LINE APPLICATIONS*

(Over 80 ft. / 24.38 m)

REQUIRED FOR

SEA COAST APPLICATIONS

(Within 2 miles / 3.22 km)

Ball Bearing Fan Motor Standard Standard Standard

Compressor Start Assist Capacitor and

Relay
Yes Yes No

Crankcase Heater Yes Yes No

Evaporator Freeze Thermostat Yes No No

Liquid Line Solenoid Valve No
See Long-Line Application

Guideline
No

MotorMaster® Controller Yes No No

* For tubing line sets between 80 and 200 ft. (24.38 and 60.96 m)  and/or 20 ft. (6.09 m) vertical differential, refer to Residential Split-System Longline
Application Guideline.

Accessory Description and Usage (Listed Alphabetically)

1. Ball−Bearing Fan Motor
A fan motor with ball bearings which permits speed reduction
while maintaining bearing lubrication.

Usage Guideline:
Required on all units when using MotorMaster!

2. Compressor Start Assist − Capacitor and Relay
Start capacitor and relay gives a ”hard” boost to compressor
motor at each start up.

Usage Guideline:
Required for reciprocating compressors in the 
following applications:

Long line
Low ambient cooling
Hard shut off expansion valve on indoor coil
Liquid line solenoid on indoor coil

Required for single−phase scroll compressors in the 
following applications:

Long line
Low ambient cooling

Suggested for all compressors in areas with a history of
low voltage problems.

3. Crankcase Heater
An electric resistance heater which mounts to the base of the
compressor to keep the lubricant warm during off cycles.
Improves compressor lubrication on restart and minimizes the
chance of liquid slugging.

Usage Guideline:
Required in low ambient cooling applications.
Required in long line applications.
Suggested in all commercial applications.

4. Evaporator Freeze Thermostat
An SPST temperature−actuated switch that stops unit operation
when evaporator reaches freeze−up conditions.

Usage Guideline:
Required when low ambient kit has been added.

5. Low Pressure Switch Kit
Optional added compressor protection against loss of refrigerant.
It cuts out the system at 50 PSI and allows operation again at 95
PSI. Used for commercial or “harsh” environment applications
for extra protection. Not required for Low−Ambient Cooling
application.

6. MotorMaster Low−Ambient Controller
A fan−speed control device activated by a temperature sensor,
designed to control condenser fan motor speed in response to the
saturated condensing temperatures down to  −20$F (−28.9$C), it
maintains condensing temperature at 100$F +/− 10$F (37.8$C
+/− 6$C).

Usage Guideline:
A MotorMaster Low−Ambient Controller must be used

when the cooling operation is used at outdoor temperatures below
55$F (12.8$C).

Suggested for all commercial applications.
7. Winter Start Kit 

The device is designed to alleviate nuisance opening of the
low−pressure switch by bypassing it for the first 3 minutes of
operation. A Winter Start control must be used where low
evaporator temperatures, or nuisance tripping of low−pressure
switch may be encountered. It is not required for low ambient
cooling application unless a low−pressure switch
KAALP0401PUR is added.

8. Time Delay Relay
Optional accessory for systems that do not have an integral
blower time delay.
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ELECTRICAL DATA
UNIT SIZE -

voltage,series V/PH
OPER VOLTS* COMPR FAN

MCA
MAX FUSE** or
CKT BRK AMPSMAX MIN LRA RLA FLA

18-30

208/230/1 253 197

56.3 9.0 0.50 11.8 20

24-30 62.9 10.9 0.50 14.1 25

30-30 73.0 14.1 0.70 18.3 30

36-30 77.0 14.1 1.20 18.8 30

48-30 124.0 18.5 1.20 24.3 40

60-30 152.5 23.7 1.45 31.1 50

36-50

208/230/3 253 197

71.0 9.0 1.20 12.5 20

48-50 83.1 13.7 1.20 18.3 30

60-50 110.0 15.9 1.45 21.4 35

36-60

460/3 506 414

38.0 5.6 0.60 7.6 15

48-60 41.0 6.2 0.70 8.5 15

60-60 52.0 7.1 0.80 9.7 15
LEGEND:

FLA - Full Load Amps

HACR - Heating, Air Conditioning, Refrigeration

LRA - Locked Rotor Amps

NEC - National Electrical Code

RLA - Rated Load Amps (compressor)

* Permissible limits of the voltage range at which the unit will operate satisfactorily

** Time-Delay fuse.
Complies with 2007 requirements of ASHRAE Standards 90.1

A−WEIGHTED SOUND POWER (dBA)
Unit Size

Standard
Rating
(dBA)

Typical Octave Band Spectrum (dBA, without tone adjustment)

125 250 500 1000 2000 4000 8000

18 69 50.5 57.0 59.5 64.5 60.5 53.5 43.0

24 66 50.5 58.5 60.5 59.5 56.5 51.0 41.5

30 68 55.5 59.5 61.5 63.5 60.0 58.0 49.5

36 71 59.5 59.5 62.0 65.5 63.5 62.0 55.0

48 70 57.5 59.5 64.0 66.0 63.0 60.5 54.5

60 73 60.0 61.5 64.5 67.0 66.0 65.5 58.0

NOTE:  Tested in accordance with AHRI Standard 270-08 (not listed in AHRI).

A−WEIGHTED SOUND POWER (dBA) WITH ACCESSORY SOUND SHEILD
Unit Size

Standard
Rating
(dBA)

Typical Octave Band Spectrum (dBA, without tone adjustment)

125 250 500 1000 2000 4000 8000

18 68 52.5 58.0 58.5 64.5 59.5 52.5 42.5

24 65 54.5 57.5 59.5 59.0 56.0 50.5 40.5

30 68 55.0 60.0 61.5 62.5 60.0 58.0 49.5

36 71 59.5 59.5 62.5 65.0 63.0 61.5 55.0

48 70 57.5 59.5 63.0 65.0 62.5 60.0 54.0

60 73 61.0 62.0 64.0 67.0 65.5 65.5 57.5

NOTES:

Tested in accordance with AHRI Standard 270-08 (not listed in AHRI).

CHARGING SUB−COOLING (TXV−TYPE EXPANSION DEVICE)
UNIT SIZE-SERIES REQUIRED SUBCOOLING °F (°C)

18 12 (6.7)

24 12 (6.7)

30 12 (6.7)

36 8 (4.4)

48 12 (6.7)

60 10 (5.6)
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TESTED AHRI COMBINATION RATINGS*

NOTE:  Ratings contained in this document are subject to change at any time.
For AHRI ratings certificates, please refer to the AHRI directory www.ahridirectory.org  
Additional ratings and system combinations can be accessed via the Carrier database at: www.MyCarrierRatings.com
For performance data at specific application &/or design conditions with various indoor unit combinations, the equipment
performance calculator can be accessed at :  http://rpmob.wrightsoft.com/

Outdoor Model Number Indoor Coil Model Number Furnace Model Number Capacity EER SEER

24AHA418A30 CNPV*3014AL*+TDR  18,000 12.2 14

24AHA424A30 CNPV*3117AL*+TDR  24,000 12.2 14

24AHA430A30 CNPV*3117AL*+TDR  29,600 12.2 14

24AHA436A30 CNPV*3717AL*+TDR  35,400 12.2 14

24AHA436A50 CNPV*3717AL*+TDR  35,400 12.2 14

24AHA436A60 CNPV*3717AL*+TDR  35,400 12.2 14

24AHA448A30 CNPV*6024AL*+TDR  45,000 11.7 14

24AHA448A50 CNPV*6024AL*+TDR  45,000 11.7 14

24AHA448A60 CNPV*6024AL*+TDR  45,000 11.7 14

24AHA460A30 CNPV*6124AL*+TDR  57,000 11.7 14

24AHA460A50 CNPV*6124AL*+TDR  57,000 11.7 14

24AHA460A60 CNPV*6124AL*+TDR  57,000 11.7 14

EER — Energy Efficiency Ratio

SEER— Seasonal Energy Efficiency Ratio

TXV — Thermostatic Expansion Valve

NOTES:

1. Ratings are net values reflecting the effects of circulating fan motor heat. Supplemental electric heat is not included.

2. Tested outdoor/indoor combinations have been tested in accordance with DOE test procedures for central air conditioners. Ratings for other combinations
are determined under DOE computer simulation procedures.

3. Determine actual CFM values obtainable for your system by referring to fan performance data in fan coil or furnace coil literature.

4. Do not apply with capillary tube coils as performance and reliability are significantly affected.
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CONDENSOR ONLY RATINGS
SST

°F  (°C)  
CONDENSER ENTERING AIR TEMPERATURES °F (°C)

55 (12.78) 65 (18.33) 75 (23.89) 85 (29.44) 95 (35.0) 105 (40.56) 115 (46.11) 125 (51.67)

24AHA418A30

30
(-1.11)

TCG 16.60 15.60 14.70 13.80 12.90 12.00 11.10 10.10

SDT 68.50 78.00 87.50 97.00 106.50 116.00 125.40 134.70

KW 0.76 0.87 0.99 1.11 1.25 1.40 1.59 1.80

35
(1.67)

TCG 18.30 17.20 16.30 15.30 14.30 13.30 12.30 11.20

SDT 69.70 79.20 88.70 98.20 107.60 117.00 126.30 135.50

KW 0.76 0.87 0.99 1.11 1.25 1.41 1.59 1.80

40
(4.44)

TCG 20.00 19.00 17.90 16.90 15.80 14.70 13.60 12.40

SDT 71.10 80.50 89.90 99.40 108.70 118.00 127.20 136.30

KW 0.77 0.88 0.99 1.11 1.25 1.41 1.59 1.80

45
(7.22)

TCG 22.00 20.80 19.70 18.50 17.40 16.20 14.90 13.60

SDT 72.50 81.90 91.30 100.60 109.80 119.00 128.20 137.20

KW 0.77 0.88 0.99 1.12 1.26 1.41 1.59 1.80

50
(10.0)

TCG 24.00 22.80 21.60 20.40 19.10 17.80 16.40 15.00

SDT 74.00 83.40 92.60 101.90 111.00 120.10 129.20 138.20

KW 0.77 0.88 0.99 1.12 1.26 1.41 1.59 1.80

55
(12.78)

TCG 26.30 25.00 23.60 22.30 20.90 19.50 18.00 16.40

SDT 75.60 84.80 94.10 103.20 112.30 121.30 130.30 139.20

KW 0.78 0.88 1.00 1.12 1.26 1.42 1.60 1.80

24AHA424A30

30
(-1.11)

TCG 21.40 20.20 19.00 17.80 16.60 15.40 14.20 12.90

SDT 71.90 81.30 90.70 100.00 109.30 118.50 127.70 136.80

KW 1.01 1.15 1.30 1.46 1.64 1.85 2.09 2.36

35
(1.67)

TCG 23.50 22.20 20.90 19.60 18.30 17.00 15.60 14.20

SDT 73.50 82.80 92.10 101.30 110.50 119.60 128.70 137.70

KW 1.02 1.16 1.30 1.47 1.65 1.86 2.09 2.37

40
(4.44)

TCG 25.70 24.40 23.00 21.60 20.20 18.70 17.20 15.60

SDT 75.10 84.30 93.50 102.60 111.80 120.80 129.80 138.80

KW 1.02 1.16 1.31 1.47 1.66 1.86 2.10 2.38

45
(7.22)

TCG 28.20 26.70 25.20 23.70 22.10 20.50 18.90 17.10

SDT 76.70 85.90 95.00 104.10 113.10 122.10 131.00 139.80

KW 1.03 1.17 1.32 1.48 1.66 1.87 2.11 2.39

50
(10.0)

TCG 30.80 29.20 27.50 25.90 24.20 22.40 20.60 18.70

SDT 78.50 87.50 96.60 105.60 114.60 123.40 132.20 140.90

KW 1.04 1.18 1.32 1.49 1.67 1.88 2.12 2.39

55
(12.78)

TCG 33.60 31.80 30.10 28.30 26.40 24.50 22.40 20.30

SDT 80.30 89.30 98.30 107.20 116.10 124.90 133.50 142.00

KW 1.05 1.18 1.33 1.50 1.68 1.89 2.13 2.40

24AHA430A30

30
(-1.11)

TCG 27.20 25.80 24.40 22.90 21.40 19.70 17.90 16.00

SDT 69.90 79.20 88.60 98.00 107.30 116.60 125.80 134.80

KW 1.22 1.39 1.57 1.77 2.00 2.27 2.58 2.94

35
(1.67)

TCG 30.10 28.50 27.00 25.40 23.70 21.90 20.00 17.90

SDT 71.20 80.60 89.90 99.20 108.50 117.70 126.80 135.80

KW 1.22 1.40 1.58 1.78 2.01 2.28 2.58 2.94

40
(4.44)

TCG 33.10 31.40 29.70 28.00 26.20 24.30 22.20 20.00

SDT 72.70 82.00 91.20 100.50 109.70 118.90 127.90 136.90

KW 1.23 1.41 1.59 1.80 2.03 2.29 2.59 2.94

45
(7.22)

TCG 36.50 34.50 32.70 30.80 28.80 26.80 24.50 22.10

SDT 74.30 83.50 92.70 101.90 111.00 120.10 129.10 137.90

KW 1.25 1.43 1.61 1.82 2.05 2.31 2.60 2.95

50
(10.0)

TCG 40.00 37.90 35.80 33.80 31.60 29.40 27.00 24.40

SDT 76.00 85.10 94.20 103.40 112.40 121.40 130.30 139.00

KW 1.27 1.45 1.64 1.84 2.07 2.33 2.62 2.95

55
(12.78)

TCG 43.80 41.40 39.20 36.90 34.60 32.10 29.50 26.70

SDT 77.90 86.90 95.90 104.90 113.90 122.80 131.50 140.20

KW 1.29 1.47 1.66 1.87 2.09 2.35 2.64 2.97

See notes on page 15
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CONDENSER ONLY RATINGS (CONTINUED)
SST

°F  (°C)  
CONDENSER ENTERING AIR TEMPERATURES °F (°C)

55 (12.78) 65 (18.33) 75 (23.89) 85 (29.44) 95 (35.0) 105 (40.56) 115 (46.11) 125 (51.67)

24AHA436A30

30
(-1.11)

TCG 31.40 29.80 28.20 26.40 24.60 22.70 20.60 18.50

SDT 68.70 78.10 87.50 96.80 106.20 115.50 124.70 134.00

KW 1.48 1.69 1.91 2.14 2.40 2.69 3.04 3.44

35
(1.67)

TCG 34.70 32.90 31.10 29.20 27.20 25.10 22.80 20.50

SDT 70.00 79.30 88.60 97.90 107.20 116.40 125.60 134.80

KW 1.48 1.70 1.91 2.15 2.41 2.70 3.05 3.45

40
(4.44)

TCG 38.20 36.20 34.20 32.10 29.90 27.60 25.20 22.60

SDT 71.30 80.50 89.80 99.10 108.30 117.40 126.50 135.60

KW 1.49 1.70 1.92 2.16 2.42 2.72 3.06 3.45

45
(7.22)

TCG 42.00 39.80 37.60 35.30 32.90 30.30 27.70 24.80

SDT 72.80 81.90 91.10 100.30 109.40 118.50 127.50 136.40

KW 1.50 1.72 1.94 2.18 2.44 2.73 3.07 3.46

50
(10.0)

TCG 46.00 43.60 41.10 38.60 36.00 33.20 30.20 27.20

SDT 74.40 83.40 92.50 101.60 110.60 119.60 128.50 137.30

KW 1.52 1.74 1.96 2.20 2.46 2.75 3.08 3.47

55
(12.78)

TCG 50.20 47.60 44.90 42.10 39.20 36.20 32.90 29.60

SDT 76.10 85.00 94.00 103.00 111.90 120.80 129.50 138.20

KW 1.54 1.76 1.98 2.22 2.48 2.77 3.10 3.48

24AHA448A30

30
(-1.11)

TCG 41.50 39.50 37.40 35.40 33.20 30.80 28.20 25.40

SDT 73.40 82.60 91.90 101.20 110.40 119.50 128.60 137.50

KW 2.05 2.30 2.57 2.87 3.21 3.60 4.05 4.56

35
(1.67)

TCG 45.70 43.40 41.20 38.90 36.50 33.90 31.10 28.10

SDT 75.10 84.30 93.40 102.60 111.70 120.80 129.70 138.60

KW 2.08 2.33 2.60 2.90 3.24 3.63 4.08 4.60

40
(4.44)

TCG 50.10 47.70 45.20 42.70 40.10 37.20 34.20 30.90

SDT 77.00 86.00 95.10 104.10 113.20 122.10 131.00 139.70

KW 2.12 2.36 2.63 2.93 3.27 3.67 4.12 4.64

45
(7.22)

TCG 54.80 52.20 49.50 46.70 43.80 40.70 37.40 33.80

SDT 78.90 87.80 96.80 105.80 114.70 123.50 132.20 140.80

KW 2.15 2.39 2.66 2.96 3.31 3.71 4.16 4.69

50
(10.0)

TCG 59.90 56.90 54.00 51.00 47.80 44.40 40.70 36.80

SDT 80.90 89.80 98.60 107.50 116.30 125.00 133.60 142.00

KW 2.19 2.43 2.70 3.00 3.34 3.74 4.20 4.72

55
(12.78)

TCG 65.20 62.00 58.80 55.40 51.90 48.20 44.20 39.90

SDT 83.10 91.80 100.50 109.30 117.90 126.50 134.90 143.20

KW 2.24 2.47 2.73 3.03 3.38 3.78 4.24 4.76

24AHA460A30

30
(-1.11)

TCG 53.00 50.30 47.70 45.10 42.40 39.40 36.00 32.40

SDT 76.00 85.10 94.30 103.50 112.70 121.70 130.60 139.40

KW 2.59 2.90 3.23 3.61 4.03 4.52 5.08 5.71

35
(1.67)

TCG 58.30 55.30 52.50 49.70 46.60 43.30 39.70 35.70

SDT 78.00 87.00 96.10 105.20 114.20 123.10 131.90 140.60

KW 2.64 2.94 3.28 3.65 4.08 4.58 5.14 5.78

40
(4.44)

TCG 63.90 60.70 57.60 54.50 51.10 47.50 43.60 39.30

SDT 80.00 88.90 97.90 106.90 115.80 124.70 133.30 141.90

KW 2.69 2.99 3.32 3.70 4.14 4.63 5.20 5.84

45
(7.22)

TCG 70.00 66.50 63.10 59.60 55.90 51.90 47.60 42.90

SDT 82.20 91.00 99.90 108.80 117.60 126.30 134.80 143.20

KW 2.74 3.04 3.38 3.76 4.19 4.69 5.27 5.91

50
(10.0)

TCG 76.40 72.60 68.80 65.00 60.90 56.50 51.80 46.70

SDT 84.60 93.30 102.00 110.70 119.40 127.90 136.30 144.50

KW 2.80 3.10 3.43 3.81 4.25 4.76 5.33 5.97

55
(12.78)

TCG 83.30 79.10 74.90 70.60 66.10 61.30 56.10 50.60

SDT 87.00 95.60 104.20 112.80 121.20 129.60 137.80 145.80

KW 2.86 3.15 3.49 3.87 4.31 4.82 5.39 6.04

* AHRI listing applies only to systems shown in Combination Ratings table.

KW -  Outdoor Unit Kilowatts Only.

SDT - Saturated Temperature Leaving Compressor (°F)

SST - Saturated Temperature Entering Compressor (°F/°C)

TCG - Gross Cooling Capacity (1000 Btuh)
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GUIDE SPECIFICATIONS
GENERAL
System Description
Outdoor−mounted, air−cooled, split−system air conditioning unit
suitable for ground or rooftop installation. Unit consists of a
scroll−type hermetic compressor, an air−cooled coil,
propeller−type condenser fan, and a control box. Unit will
discharge supply air horizontally as shown on contract drawings.
Unit will be used in a refrigeration circuit to match up to a
packaged fan coil or furnace.
Quality Assurance

— Unit will be rated in accordance with the latest edition
of AHRI Standard 210.

— Unit will be certified for capacity and efficiency, and
listed in the latest AHRI directory.

— Unit construction will comply with latest edition of
ANSI/ ASHRAE and with NEC.

— Unit will be constructed in accordance with UL
standards and will carry the UL label of approval. Unit
will have c−UL approval.

— Unit cabinet will be capable of withstanding Federal
Test
Method Standard No. 141 (Method 6061) 500−hr salt
spray test.

— Air−cooled condenser coils will be leak tested and
pressure tested

— Unit constructed in ISO9001 approved facility.
Delivery, Storage, and Handling

— Unit will be shipped as single package only and is
stored and handled per unit manufacturer’s
recommendations.

Warranty (for inclusion by specifying engineer)
— U.S. and Canada only.

PRODUCTS
Equipment

— Factory assembled, single piece, air−cooled air
conditioning unit. Contained within the unit enclosure
is all factory wiring, piping, controls, compressor,
refrigerant charge Puron! (R−410A), and special
features required prior to field start−up.

Unit Cabinet
— Unit cabinet will be constructed of galvanized steel and

bonderized.
Fans

— Condenser fan will be direct−drive propeller type,
discharging air horizontally.

AIR−COOLED, SPLIT−SYSTEM AIR CONDITIONER
24AHA4

1−1/2 TO 5 NOMINAL TONS
— Condenser fan motors will be totally enclosed, 1−phase

type with class B insulation and permanently lubricated
bearings. Shafts will be corrosion resistant.

— Fan blades will be statically and dynamically balanced.
— Condenser fan openings will be equipped with coated

steel wire safety guards.
Compressor

— Compressor will be a scroll−type, hermetically sealed.
— Compressor will be mounted on rubber vibration

isolators.
Condenser Coil

— Condenser coil will be air cooled.
— Coil will be constructed of aluminum fins mechanically

bonded to copper tubes which are then cleaned,
dehydrated, and sealed.

Refrigeration Components
— Refrigeration circuit components will include

liquid−line front−seating shutoff valve with sweat
connections, vapor−line front−seating shutoff valve
with sweat connections, system charge of Puron!
(R−410A) refrigerant, and compressor oil.

— Unit will be equipped with high−pressure switch and
filter drier for Puron refrigerant.

Operating Characteristics
— The capacity of the unit will meet or exceed _____

Btuh at a suction temperature of _____ $F/$C. The
power consumption at full load will not exceed _____
kW.

— Combination of the unit and the evaporator or fan coil
unit will have a total net cooling capacity of _____
Btuh or greater at conditions of _____ CFM entering
air temperature at the evaporator at _____ $F/$C wet
bulb and _____ $F/$C dry bulb, and air entering the
unit at _____ $F/$C.

— The system will have a SEER of _____ Btuh/watt or
greater at DOE conditions.

Electrical Requirements
— Nominal unit electrical characteristics will be _____ v,

single phase, 60 hz. The unit will be capable of
satisfactory operation within voltage limits of _____ v
to _____ v.

— Nominal unit electrical characteristics will be _____ v,
three phase, 60 hz. The unit will be capable of
satisfactory operation within voltage limits of _____ v
to _____ v.

— Unit electrical power will be single point connection.
— Control circuit will be 24v.

Special Features
— Refer to section of this literature identifying accessories

and descriptions for specific features and available
enhancements.
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ECW series air handlers for above the water heater 
  

Small Profile Heating and Cooling Air handler with built in heating and 
cooling coils (external heating pump) 

x Works with domestic water heaters, boilers 
or heat pumps to provide space heating 
and cooling for residential homes.  

x Designed to fit above tank type heater or 
where low profile is required. 

x Reversible design. Access doors on both 
front and back. Coils and drain pan slide 
out for easy reversing so unit can be field 
adapted for left hand or right hand supply 
and side or top return air. 

x High efficiency ECM blower motor with five 
potential fan speeds for 100% down to 
30%. 

x Cycle timer built in for exercising pump 
every 24 hours. Test button on circuit 
board allows fast verification of cycle timer 
function. 

x Heating, cooling and continuous fan speeds are all independently and easily selectable using rotary 
switches for maximum flexibility. All 24V controls located inside electrical box, accessible through 
front cover. Robust surge suppression for protection against lightning strikes. 

x Compatible with all 24-volt heat/cool and heat pump thermostats (available separately). 

x Push button connectors for thermostat wires for fast installation. High quality wire harnesses for 
quick servicing and component swap out. Lighted service area provides high visibility in poorly lit 
locations. LED indicators on all thermostat inputs and control outputs. LED status tables and trouble 
codes for easy diagnostics.  

x Stainless steel drain pan for long service life. Stainless steel float switch with sealed magnetic reed 
switch to protect against drain pan overflow with audible and visual alarms. 

x Heating coil comes complete with externally mounted pump and check valve.  

x Cooling coil comes with fixed orifice. Can be factory or field fitted with TX valve kit if desired. 
Completely compatible with R410a, R22 R407c and many other refrigerants.  

x All service access is through front panels.  

x Integral filter slot and internal frame fits standard one inch 16”x20” washable or disposable filter. 
x Attractive white powder coat finish. Galvanized steel cabinet post painted for long life even in wet 

environments. 



 
 

Physical Properties 
 

MODEL: ECW33 ECW40 
Dimensions (W x D x H) inches 25”x23”x16” 25”x23”x16” 
Supply Air Opening (WxD) inches Adjustable Adjustable 
Return Air Opening (WxD) inches 20”x8” 20”x8” 
Filter Rack Size (WxD) inches 16”x20” 16”x20” 
Water inlet and outlet ½” ½” 
Water Coil (length x width x rows) 13 x 19 x 2 row 13 x 19 x 3 row 
AC Coil (length x width x rows) 16x19x2 16x19x3 
Shipping weight – pounds 60 60 
Power (V/Ph/Hz) 115/1/60 115/1/60 
Total Unit FLA 6.3 6.3 
Minimum Ampacity 7.7 7.7 
Max over current (max fuse size) Amps 15 15 
Motor Horsepower 1 /3 1 /3 

 
 
PERFORMANCE Specifications  
 

MODEL: ECW33 ECW40 
Heating Capacity (Btu/h) 100F water 14,000 17,000 
Heating Capacity (Btu/h) 110F water 18,600 22,700 
Heating Capacity (Btu/h) 120F water 23,200 28,400 
Heating Capacity (Btu/h) 130F water 27,900 34,100 
Heating Capacity (Btu/h) 140F water 33,000 39,800 
Heating Capacity (Btu/h) 160F water 42,900 51,600 
Heating Capacity (Btu/h) 180F water 52,700 63,500 
Cooling Capacity – (Tons) 1.5 2.0 
Continuous run speeds Low ML-Med-MH High  Low ML-Med-MH High 

Heating Air flow speeds - cfm -240 320 480-650-800 240 320 480-650-800 

Cooling air flow speeds – cfm 240 320 480-650-800 240 320 480-650-800 

Circulator Pump Flow(GPM) 4.0 4.0 
Maximum Heating Airflow (CFM) 800 800 
Max. Ext. Static Pressure (in.wc) 1.0 1.0 

Heating capacities are based on 70F return air, high fan speed.  For medium speed de-rate capacity by 20%. For low speed de-rate 
capacity by 40%. Air handler can deliver the programmed airflow at any static pressure below the maximum external static 
pressure. 
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