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1. INTRODUCTION
�&�R�Q�J�U�D�W�X�O�D�W�L�R�Q�V�� �R�Q�� �S�X�U�F�K�D�V�L�Q�J�� �D�Q�� �D�L�U���F�R�R�O�H�G���� �À�D�W�� �V�O�D�E����
�)�O�X�L�G���&�R�R�O�H�U���I�U�R�P���5�H�I�3�O�X�V�����<�R�X�U���X�Q�L�W���K�D�V���E�H�H�Q���W�K�R�U�R�X�J�K�O�\��
�L�Q�V�S�H�F�W�H�G���D�Q�G���O�H�D�N���W�H�V�W�H�G���E�H�I�R�U�H���V�K�L�S�P�H�Q�W���W�R���H�Q�V�X�U�H���S�H�D�N��
performance.

�7�K�H�V�H���L�Q�V�W�U�X�F�W�L�R�Q�V���G�H�V�F�U�L�E�H���V�D�I�H�W�\���P�H�D�V�X�U�H�V�����L�Q�V�W�D�O�O�D�W�L�R�Q����
�V�W�D�U�W���X�S���D�Q�G���V�H�U�Y�L�F�H���R�I���D���F�O�R�V�H�G���O�R�R�S�����G�U�\���À�D�W���V�O�D�E���À�X�L�G��
cooler. 

2. SAFETY CONSIDERATIONS
�,�Q�V�W�D�O�O�L�Q�J���� �V�W�D�U�W�L�Q�J�� �X�S���� �D�Q�G�� �V�H�U�Y�L�F�L�Q�J�� �H�T�X�L�S�P�H�Q�W�� �F�D�Q�� �E�H��
�K�D�]�D�U�G�R�X�V���G�X�H���W�R���V�\�V�W�H�P���S�U�H�V�V�X�U�H�V�����H�O�H�F�W�U�L�F�D�O���F�R�P�S�R�Q�H�Q�W�V��
and equipment location (roofs, elevated structures, etc.). 
�2�Q�O�\�� �W�U�D�L�Q�H�G�� �D�Q�G�� �T�X�D�O�L�¿�H�G�� �L�Q�V�W�D�O�O�H�U�V�� �D�V�� �Z�H�O�O�� �D�V�� �V�H�U�Y�L�F�H��
technicians should install, start-up and service this 
equipment.

�:�K�H�Q�� �Z�R�U�N�L�Q�J�� �R�Q�� �W�K�H�� �H�T�X�L�S�P�H�Q�W���� �R�E�V�H�U�Y�H�� �S�U�H�F�D�X�W�L�R�Q�V��
�I�R�X�Q�G�� �L�Q�� �W�K�H�� �O�L�W�H�U�D�W�X�U�H���� �R�Q�� �W�K�H�� �W�D�J�V���� �V�W�L�F�N�H�U�V���� �D�Q�G�� �O�D�E�H�O�V��
attached to the equipment.

�)�R�O�O�R�Z�� �D�O�O�� �V�D�I�H�W�\�� �F�R�G�H�V���� �:�H�D�U�� �V�D�I�H�W�\�� �J�O�D�V�V�H�V�� �D�Q�G�� �Z�R�U�N��
�J�O�R�Y�H�V�����.�H�H�S���T�X�H�Q�F�K�H�G���F�O�R�W�K�V���D�Q�G���¿�U�H���H�[�W�L�Q�J�X�L�V�K�H�U���Q�H�D�U�E�\��
�Z�K�H�Q�� �E�U�D�]�L�Q�J���� �8�V�H�� �F�D�U�H�� �L�Q�� �K�D�Q�G�O�L�Q�J���� �U�L�J�J�L�Q�J���� �D�Q�G�� �V�H�W�W�L�Q�J��
�E�X�O�N�\�� �H�T�X�L�S�P�H�Q�W���� �8�Q�L�W�� �L�V�� �Q�R�W�� �S�U�H�V�V�X�U�L�]�H�G���� �,�Q�O�H�W�� �D�Q�G�� �R�X�W�O�H�W��
�S�L�S�H�V���D�U�H���W�K�U�H�D�G�H�G���D�Q�G���V�H�D�O�H�G���Z�L�W�K���D���S�O�D�V�W�L�F���F�D�S��

WARNING! Before installation, always check to 
make sure main power to systems is OFF.  
Electrical shock can cause personal injury or 
death.

3. PRODUCT DESCRIPTION
�5�H�I�3�O�X�V�
���À�D�W���V�O�D�E���À�X�L�G���F�R�R�O�H�U�V���D�U�H���F�O�R�V�H�G���O�R�R�S���L�Q�G�X�V�W�U�L�D�O���G�U�\��
�W�\�S�H���D�L�U���F�R�R�O�H�G���À�X�L�G���F�R�R�O�H�U�V���D�Y�D�L�O�D�E�O�H���L�Q���D���D�U�U�D�\���R�I���V�L�]�H�V���I�R�U��
�S�U�R�F�H�V�V���F�R�R�O�L�Q�J���D�S�S�O�L�F�D�W�L�R�Q�V�����$���F�O�R�V�H�G���F�L�U�F�X�L�W���F�R�Q�¿�J�X�U�D�W�L�R�Q��
�V�D�Y�H�V���E�R�W�K���Z�D�W�H�U�����F�R�P�S�D�U�H�G���W�R���F�R�R�O�L�Q�J���W�R�Z�H�U�V�����D�Q�G���H�Q�H�U�J�\����
It eliminates corrosion and scaling���� �D�V�� �Z�H�O�O�� �D�V�� �Z�D�W�H�U��
treatment costs. 

�7�K�H�V�H�� �À�X�L�G�� �F�R�R�O�H�U�V�� �D�U�H�� �L�Q�G�L�Y�L�G�X�D�O�O�\�� �G�H�V�L�J�Q�H�G�� �I�R�U�� �V�S�H�F�L�¿�F��
�M�R�E�V�����(�D�F�K���X�Q�L�W���L�Q�F�O�X�G�H�V���D���F�R�Q�W�U�R�O���E�R�[���D�Q�G���D���Z�L�U�L�Q�J���G�L�D�J�U�D�P��
�W�K�D�W�� �P�H�H�W�V�� �W�K�H�� �F�X�V�W�R�P�H�U�¶�V�� �U�H�T�X�L�U�H�P�H�Q�W�V���� �7�K�H�� �Z�L�U�L�Q�J��
�G�L�D�J�U�D�P���G�L�V�S�O�D�\�V���D�O�O���W�K�H���F�R�P�S�R�Q�H�Q�W�V���Z�L�W�K���D�O�O���W�K�H���S�U�R�W�H�F�W�L�R�Q�V��
�D�Q�G���W�K�H���Q�H�F�H�V�V�D�U�\���F�R�Q�W�U�R�O�V�����7�K�H���X�Q�L�W���F�D�Q���E�H���V�X�S�S�O�L�H�G���Z�L�W�K��
mechanical or electronic controls. 

�)�D�Q���F�\�F�O�L�Q�J���L�V���F�R�Q�W�U�R�O�O�H�G���E�\���H�L�W�K�H�U���D�Q���D�P�E�L�H�Q�W�����W�K�H�U�P�R�V�W�D�W����
�D�Q�� �H�O�H�F�W�U�R�Q�L�F�� �W�H�P�S�H�U�D�W�X�U�H�� �F�R�Q�W�U�R�O�O�H�U�� �R�U�� �E�\�� �D�Q�� �R�S�W�L�R�Q�D�O��
Guardian+ RC-F Controller.

�7�K�H�V�H���X�Q�L�W�V���D�U�H���G�H�V�L�J�Q�H�G���W�R���F�R�R�O���J�O�\�F�R�O�����R�L�O���R�U���D�Q�\���R�W�K�H�U���À�X�L�G��
�W�K�D�W���L�V���Q�R�W���F�R�U�U�R�V�L�Y�H���W�R���F�R�S�S�H�U���D�Q�G���Z�L�O�O���Q�R�W���O�H�W���W�K�H���O�H�D�Y�L�Q�J���D�L�U��
�H�[�F�H�H�G�� �D�� �J�L�Y�H�Q�� �W�H�P�S�H�U�D�W�X�U�H�� �G�H�S�H�Q�G�L�Q�J�� �R�Q�� �W�K�H�� �X�Q�L�W�
�V�� �I�D�Q��
motor model.
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4. NOMENCLATURE

VOLTAGE

2 = 240/1/60
5 = 208-240/3/60
8 = 575/3/60
9 = 480/3/60

FIN PATTERN

E = 1/2" tubes, 1.25" center/center
F = 1/2" tubes, 1.5" center/center
G = 5/8" tubes, 1.5" center/center

11 = 1 X 1
23 = 2 X 3
1X = 1 X 10
2X = 2 X 10
ECT..

FAN ARRANGEMENT

032 = 32 circuits

CIRCUIT QUANTITY

UNIT TYPE

F = Fluid Cooler

MOTOR TYPE

B = 2.6 HP - 680/970 RPM High Effeciency (6 poles) - 30" Dia.
C = 1/4 HP - 825 RPM - 20" Dia
L = 1 HP - 825 RPM - 30" Dia.
M = 1/2 HP - 1140 RPM - 20" Dia
N = 2 HP - 1140 RPM - 30" Dia.
V = 1.25 HP - 730/510 RPM High Effeciency (8 poles) - 30" Dia.
Z = 0.88 HP - 1090/1480 RPM High Efficiency (4 poles) - 20" Dia.

DESIGN OPTION

D = Smooth tubes
R = Riffled Tubes
W = Wide fin spacing (8 FPI)
X = Coil Mounted V-Shaped
Y = Coil Mounted Big V

2 = 2 rows
3 = 3 rows
4 = 4 rows

ROW QUANTITY

B = 8 FPI
D = 10 FPI
F = 12 FPI
G = 14 FPI

FINS PER INCH

H = Horizontal air flow
L = Low speed
S = Horizontal air flow and low speed

AIR FLOW  SPEED OPTION

B DF 2 8 0 3 22 BL 8- - G-
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5. HANDLING AND RIGGING
�*�R�R�G�� �K�D�Q�G�O�L�Q�J�� �D�Q�G�� �U�L�J�J�L�Q�J�� �S�U�D�F�W�L�F�H�V�� �P�X�V�W�� �E�H�� �I�R�O�O�R�Z�H�G��
to protect units from damage. Having proper handling 
�H�T�X�L�S�P�H�Q�W���D�W���W�K�H���M�R�E���V�L�W�H���L�V���P�R�V�W���L�P�S�R�U�W�D�Q�W���D�Q�G���L�W���V�K�R�X�O�G���E�H��
planned. The rigging methods shown in this manual are 
for reference only ���� �5�L�J�J�L�Q�J�� �S�U�R�F�H�G�X�U�H���Z�L�O�O���Y�D�U�\�� �I�U�R�P�� �R�Q�H��
machine to another and from one site to another.

In the US, follow OSHA 1926.251 standard for Rigging 
Equipment and Material Handling.  

In Canada, follow your province’s requirements for 
hoisting and rigging . 

Improper rigging of a load or a rigging failure 
can expose riggers and other workers nearby 
to a variety of potential hazards.

Always lift units secured to the forklift to  
prevent it from slipping off.

Equipment handling and rigging should be  
�F�D�U�U�L�H�G���R�X�W���E�\���D���F�H�U�W�L�¿�H�G���U�L�J�J�H�U��

�7�K�H���F�H�Q�W�H�U���R�I���J�U�D�Y�L�W�\���P�X�V�W���E�H���L�G�H�Q�W�L�¿�H�G���E�H�I�R�U�H���O�L�I�W�L�Q�J���W�K�H��
unit . The crane, hooks, chains, straps, and load spreader 
�E�D�U�V���P�X�V�W���E�H���G�H�W�H�U�P�L�Q�H�G���D�F�F�R�U�G�L�Q�J���W�R���W�K�H���X�Q�L�W���Z�H�L�J�K�W��

When a unit is shipped on its side, several hangers are 
�L�Q�V�W�D�O�O�H�G�� ���¿�J�X�U�H�� �������� �8�V�H�� �W�K�H�P�� �W�R���L�Q�V�H�U�W�� �E�D�U�V�� �R�U�� �K�R�R�N�V�� �I�R�U��
lifting and �X�Q�O�R�D�G�L�Q�J�� �W�K�H�� �X�Q�L�W�� �I�U�R�P�� �W�K�H�� �W�U�X�F�N���� �,�I�� �Q�H�F�H�V�V�D�U�\����
�X�V�H�� �V�S�U�H�D�G�H�U�� �E�D�U�V�� �W�R�� �S�U�R�W�H�F�W�� �W�K�H�� �F�D�V�L�Q�J���� �F�R�Q�G�H�Q�V�H�U�� �F�R�L�O����
�H�O�H�F�W�U�L�F�D�O���E�R�[�����S�L�S�L�Q�J���D�Q�G���Z�L�U�L�Q�J��

For smaller units, less than 6 fans, a���O�L�I�W���W�U�X�F�N���F�D�Q���E�H���X�V�H�G��
�Z�L�W�K���W�K�H���Z�R�R�G���E�D�V�H���L�Q���W�K�D�W���S�R�V�L�W�L�R�Q���R�Q�O�\���W�R���O�R�Z�H�U���W�K�H���X�Q�L�W���W�R��
�W�K�H���J�U�R�X�Q�G�����D�V���V�K�R�Z�Q���L�Q���¿�J�X�U�H��������

�(�[�W�U�D�� �K�D�Q�J�H�U�V�� �D�V�� �Z�H�O�O�� �D�V�� �O�H�J�V�� �D�Q�G�� �W�K�H�� �U�H�T�X�L�U�H�G�� �K�D�U�G�Z�D�U�H��
�D�U�H���H�L�W�K�H�U���D�W�W�D�F�K�H�G���W�R���W�K�H���F�D�E�L�Q�H�W���R�U���V�K�L�S�S�H�G���R�Q���D���V�H�S�D�U�D�W�H��
�Z�R�R�G���S�D�O�O�H�W����

�,�Q�V�W�D�O�O�� �O�H�J�V�� �D�V�� �V�K�R�Z�Q�� �L�Q�� �¿�J�X�U�H�� ������ �8�V�H�� �I�R�X�U�� ���������
�
�� �[�� ���� �������
�
��
�E�R�O�W�V�� �D�Q�G�� �I�R�X�U�� ���������
�
�� �O�R�F�N�� �Q�X�W�V�� �W�R�� �V�H�F�X�U�H�� �H�D�F�K�� �O�H�J�� �W�R�� �W�K�H��
frame.

Figure 1   Using forklifts to transport a small unit (less than 6 fans)

HANDLING AND RIGGING

Figure 2   Leg installation
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�7�Z�R�� �P�H�W�K�R�G�V�� �D�U�H�� �U�H�F�R�P�P�H�Q�G�H�G�� �I�R�U�� �O�L�I�W�L�Q�J�� �W�K�H�� �X�Q�L�W�� �L�Q��
position:

Lifting method 1:

1. Install all the legs on the same side as hangers.

2. �*�H�Q�W�O�\���O�R�Z�H�U���W�K�H���X�Q�L�W���R�Q���W�K�R�V�H���O�H�J�V��

3. Install hangers on opposite side.

4. Raise the other side and install other legs.

5. �,�Q�V�W�D�O�O�� �F�K�D�L�Q�V�� �D�Q�G�� �V�S�U�H�D�G�� �E�D�U�V�� �W�R�� �U�D�L�V�H�� �W�K�H�� �X�Q�L�W�� �W�R�� �L�W�V��
�¿�Q�D�O���S�R�V�L�W�L�R�Q��

Lifting method 2:

1. �*�H�Q�W�O�\���O�R�Z�H�U���W�K�H���X�Q�L�W���R�Q���D���À�D�W���V�X�U�I�D�F�H��

2. Install hangers on opposite side.

3. �,�Q�V�W�D�O�O���F�K�D�L�Q�V���D�Q�G���V�S�U�H�D�G���E�D�U�V���W�R���U�D�L�V�H���W�K�H���X�Q�L�W��

4. Lift the unit and install all the legs.

5. �/�L�I�W���W�K�H���X�Q�L�W���W�R���L�W�¶�V���¿�Q�D�O���S�R�V�L�W�L�R�Q��

Do not lift with a choke sling around the unit. 
Under no circumstances should the coil 
headers, return bends or piping be used for 
lifting or moving the unit.

HANDLING AND RIGGING

1

2

3

HANGER

Figure 3   Large unit rigging (recommended method)
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6. INSTALLATION

6.1 STORAGE
�<�R�X�U�� �5�H�I�3�O�X�V�� �À�X�L�G�� �F�R�R�O�H�U�� �F�R�P�H�V�� �U�H�D�G�\�� �I�R�U�� �L�Q�V�W�D�O�O�D�W�L�R�Q����
�+�R�Z�H�Y�H�U�����L�Q���V�R�P�H���F�D�V�H�V�����L�W���P�D�\���E�H���U�H�T�X�L�U�H�G���W�R���V�W�R�U�H���W�K�H���X�Q�L�W��
�I�R�U���D���S�H�U�L�R�G���R�I���W�L�P�H�����,�I���W�K�H���X�Q�L�W���P�X�V�W���E�H���V�W�R�U�H�G���D�Z�D�\�����L�W���V�K�R�X�O�G��
�E�H�� �L�Q�� �D�� �G�U�\�� �D�U�H�D���� �S�U�R�W�H�F�W�H�G�� �I�U�R�P�� �W�K�H�� �Z�H�D�W�K�H�U�� �D�Q�G�� �I�U�H�H�]�L�Q�J��
�W�H�P�S�H�U�D�W�X�U�H�V���� �$�O�V�R���� �L�W�� �V�K�R�X�O�G�� �E�H�� �S�U�R�W�H�F�W�H�G��from damage 
during transportation and �E�\���R�W�K�H�U���V�W�R�U�H�G���H�T�X�L�S�P�H�Q�W����

�,�I�� �X�Q�L�W�� �L�V�� �V�W�R�U�H�G�� �I�R�U�� �D�� �O�R�Q�J�� �S�H�U�L�R�G�� ���P�R�U�H�� �W�K�D�Q�� ������ �G�D�\�V������
�S�D�U�W�L�F�X�O�D�U���S�U�H�F�D�X�W�L�R�Q�V���P�X�V�W���E�H���W�D�N�H�Q���W�R���D�Y�R�L�G���F�R�L�O���G�D�P�D�J�H����
�&�R�L�O�V�� �V�K�R�X�O�G�� �E�H�� �F�K�D�U�J�H�G�� �D�Q�G�� �V�H�D�O�H�G�� �Z�L�W�K�� �D�� �O�R�Z���S�U�H�V�V�X�U�H��
inert gas, such as nitrogen. This prevents contaminants 
from entering the coils. If coils are not charged and sealed, 
�F�R�Q�G�H�Q�V�D�W�L�R�Q�� �Z�L�O�O�� �P�L�[�� �Z�L�W�K�� �D�L�U�� �S�R�O�O�X�W�D�Q�W�V�� �F�U�H�D�W�L�Q�J�� �D�� �Z�H�D�N��
acid and over time can cause pinhole leaks to develop in 
�F�R�L�O���W�X�E�H�V�����5�X�Q���W�K�H���I�D�Q���P�R�W�R�U�V���S�H�U�L�R�G�L�F�D�O�O�\���D�V���U�H�F�R�P�P�H�Q�G�H�G��
�E�\���W�K�H���P�D�Q�X�I�D�F�W�X�U�H�U��

6.2 COMPLETE PRE-INSTALLATION INSPECTION        
�&�K�H�F�N���D�O�O���L�W�H�P�V���D�J�D�L�Q�V�W���W�K�H���E�L�O�O���R�I���O�D�G�L�Q�J���W�R���P�D�N�H���V�X�U�H���D�O�O���F�U�D�W�H�V��
�D�Q�G���E�R�[�H�V���K�D�Y�H���E�H�H�Q���U�H�F�H�L�Y�H�G�����7�K�H���X�Q�L�W���K�D�V���E�H�H�Q���I�D�F�W�R�U�\���U�X�Q��
tested and has passed a comprehensive inspection prior to 
�V�K�L�S�P�H�Q�W�� �W�R�� �H�Q�V�X�U�H�� �L�W�� �D�U�U�L�Y�H�V�� �L�Q�� �S�H�U�I�H�F�W�� �F�R�Q�G�L�W�L�R�Q���� �+�R�Z�H�Y�H�U����
�D�O�Z�D�\�V�� �F�K�H�F�N�� �X�Q�L�W�� �I�R�U�� �S�R�V�V�L�E�O�H�� �G�D�P�D�J�H�� �L�Q�F�X�U�U�H�G�� �G�X�U�L�Q�J��
�V�K�L�S�P�H�Q�W���� �&�K�H�F�N�� �I�R�U�� �F�R�Q�F�H�D�O�H�G�� �G�D�P�D�J�H���� �,�I�� �W�K�H�U�H�� �L�V�� �D�Q�\��
shortage or damage, �¿�O�H���D���I�U�H�L�J�K�W���F�O�D�L�P���L�P�P�H�G�L�D�W�H�O�\���Z�L�W�K���W�K�H��
transport company . Do not return damaged equipment to the 
�I�D�F�W�R�U�\���Z�L�W�K�R�X�W���S�U�L�R�U���D�S�S�U�R�Y�D�O�����$���5�H�W�X�U�Q���0�D�W�H�U�L�D�O���$�X�W�K�R�U�L�]�D�W�L�R�Q��
���5�0�$�����P�X�V�W���E�H���R�E�W�D�L�Q�H�G���L�Q���D�G�Y�D�Q�F�H����Items returned without 
an RMA label will be refused ���� �9�H�U�L�I�\�� �W�K�D�W�� �W�K�H�� �Q�D�P�H�S�O�D�W�H��
�H�O�H�F�W�U�L�F�D�O���U�H�T�X�L�U�H�P�H�Q�W�V���P�D�W�F�K���W�K�H���D�Y�D�L�O�D�E�O�H���S�R�Z�H�U���V�X�S�S�O�\����

�&�R�L�O�V���V�K�R�X�O�G���G�L�V�S�O�D�\���D���S�U�H�V�V�X�U�L�]�H�G���Q�L�W�U�R�J�H�Q���J�D�V���K�R�O�G�L�Q�J���F�K�D�U�J�H����
�8�Q�L�W���V�K�R�X�O�G���W�K�H�Q���E�H���S�U�H�V�V�X�U�L�]�H�G���W�R���W�K�H���S�U�H�V�V�X�U�H���L�Q�G�L�F�D�W�H�G���R�Q��
�W�K�H�� �X�Q�L�W�� �Q�D�P�H�S�O�D�W�H�� ���Q�R�U�P�D�O�O�\�� �������� �S�V�L���� �Z�L�W�K�� �G�U�\�� �Q�L�W�U�R�J�H�Q�� �J�D�V��
and leak-checked prior to rigging; this is to insure no coil 
�G�D�P�D�J�H�� �K�D�V�� �R�F�F�X�U�U�H�G�� �D�I�W�H�U�� �W�K�H�� �X�Q�L�W�� �O�H�I�W�� �W�K�H�� �I�D�F�W�R�U�\���� �%�R�O�W�V�� �	��
�Q�X�W�V�� �P�D�\�� �K�D�Y�H�� �E�H�F�R�P�H�� �O�R�R�V�H�� �L�Q�� �W�U�D�Q�V�L�W���� �D�V�� �Z�H�O�O�� �D�V�� �H�O�H�F�W�U�L�F�D�O��
�F�R�P�S�R�Q�H�Q�W�V�����0�D�N�H���V�X�U�H���W�K�D�W���H�Y�H�U�\�W�K�L�Q�J���L�V���W�L�J�K�W���S�U�L�R�U���W�R���V�W�D�U�W�X�S��

WARNING! Never pressurize unit above 300 psi, 
as this could damage internal piping.

6.3 START-UP REPORT FORM
�(�D�F�K�� �X�Q�L�W�� �F�R�P�H�V�� �Z�L�W�K�� �D�� �V�W�D�U�W���X�S�� �U�H�S�R�U�W�� �I�R�U�P�� �W�K�D�W�� �P�X�V�W�� �E�H��
�F�R�P�S�O�H�W�H�G���G�X�U�L�Q�J���L�Q�V�W�D�O�O�D�W�L�R�Q���D�Q�G���V�H�Q�W���E�D�F�N���W�R���5�H�I�3�O�X�V�����7�K�L�V��
�L�V�� �W�R�� �L�Q�V�X�U�H�� �S�U�R�S�H�U�� �I�R�O�O�R�Z���X�S�� �I�U�R�P�� �W�K�H�� �P�D�Q�X�I�D�F�W�X�U�H�U�� �D�Q�G�� �W�R��
activate the warranty �����7�K�L�V���I�R�U�P���L�V���D�O�V�R���D�Y�D�L�O�D�E�O�H���D�W���W�K�H���H�Q�G��
�R�I���W�K�L�V���P�D�Q�X�D�O���R�U���R�Q�O�L�Q�H���D�W���U�H�I�S�O�X�V���F�R�P�����X�Q�G�H�U���W�K�H���6�H�U�Y�L�F�H���W�D�E��

6.4 INSTALLATION LOCATION
Always check the load capacity of the roof  
before installing the unit.

�5�R�R�I���P�R�X�Q�W�H�G�� �X�Q�L�W�V�� �V�K�R�X�O�G�� �E�H�� �V�H�F�X�U�H�G�� �Z�L�W�K�� �S�U�R�S�H�U�� �V�L�]�H��
�E�R�O�W�V�� �W�R�� �D�� �V�W�H�H�O�� �I�U�D�P�H�� ���¿�H�O�G�� �V�X�S�S�O�L�H�G���� �W�R�� �S�U�H�Y�H�Q�W�� �W�K�H�� �X�Q�L�W��
�I�U�R�P�� �V�K�L�I�W�L�Q�J�� �R�U�� �F�K�D�Q�J�L�Q�J�� �S�R�V�L�W�L�R�Q���� �5�X�E�E�H�U�� �S�D�G�V�� �D�U�H��
�U�H�F�R�P�P�H�Q�G�H�G���W�R���D�E�V�R�U�E���Y�L�E�U�D�W�L�R�Q���D�Q�G���U�H�G�X�F�H���Q�R�L�V�H����

�7�K�H���I�U�D�P�H���P�X�V�W���E�H���V�W�U�D�L�J�K�W���D�Q�G���O�H�Y�H�O���I�R�U���S�U�R�S�H�U���X�Q�L�W���R�S�H�U�D�W�L�R�Q��

�8�Q�L�W�� �V�K�R�X�O�G�� �E�H�� �P�R�X�Q�W�H�G�� �D�E�R�Y�H�� �V�X�S�S�R�U�W�L�Q�J�� �Z�D�O�O�V���� �R�Y�H�U��
�K�D�O�O�Z�D�\�V���� �V�W�R�U�D�J�H�� �D�U�H�D�V�� �R�U�� �D�X�[�L�O�L�D�U�\�� �D�U�H�D�V�� �W�K�D�W�� �D�U�H�� �Q�R�W��
�V�H�Q�V�L�E�O�H�� �W�R�� �Q�R�L�V�H�� �D�Q�G�� �Y�L�E�U�D�W�L�R�Q�V�����0�R�X�Q�W�� �D�O�O�� �À�X�L�G�� �F�R�R�O�H�U�V��
where sound level is not an important factor. ���7�K�H�\���V�K�R�X�O�G��
�E�H�� �P�R�X�Q�W�H�G�� �D�Z�D�\�� �I�U�R�P�� �Z�L�Q�G�R�Z�V���� �G�R�R�U�V���� �D�Q�G�� �R�W�K�H�U�� �Q�R�L�V�H��
sensitive areas. 

�7�K�H�� �X�Q�L�W�� �L�V�� �L�Q�W�H�Q�G�H�G�� �W�R�� �E�H�� �L�Q�V�W�D�O�O�H�G�� �L�Q�� �D�Q�� �D�W�P�R�V�S�K�H�U�H��
�F�R�Q�W�D�L�Q�L�Q�J�� �R�Q�O�\�� �Q�H�X�W�U�D�O�� �Z�D�W�H�U�� �Y�D�S�R�X�U���� �Q�D�W�X�U�D�O�� �S�U�H�F�L�S�L�W�D�W�L�R�Q��
�D�Q�G���D�L�U�����8�V�H���L�Q���D�Q�\���R�W�K�H�U���D�W�P�R�V�S�K�H�U�H���P�X�V�W���E�H���F�K�H�F�N�H�G���I�R�U��
�F�R�P�S�D�W�L�E�L�O�L�W�\�� �Z�L�W�K�� �P�H�W�D�O�V���� �P�D�W�H�U�L�D�O�V�� �D�Q�G�� �F�R�D�W�L�Q�J�� �X�V�H�G�� �L�Q��
manufacturing of this equipment. Make sure there are no 
�K�H�D�W�� �V�R�X�U�F�H�V�� �Q�H�D�U�E�\�� �D�V�� �K�H�D�W�H�G�� �D�L�U�� �L�Q�W�D�N�H�� �P�X�V�W�� �D�O�Z�D�\�V�� �E�H��
avoided.

�:�K�H�Q�� �V�H�O�H�F�W�L�Q�J�� �W�K�H�� �O�R�F�D�W�L�R�Q���� �E�H�� �V�X�U�H�� �W�R�� �S�U�R�Y�L�G�H�� �H�Q�R�X�J�K��
space for adequate air circulation and avoid air recirculation. 
�$�U�H�D�V�� �Z�L�W�K�� �K�H�D�Y�\�� �S�R�O�O�X�W�H�G�� �R�U�� �F�R�U�U�R�V�L�Y�H�� �Y�D�S�R�X�U�V�� �P�X�V�W�� �E�H��
�D�Y�R�L�G�H�G�������$�Y�R�L�G���O�R�F�D�W�L�Q�J���X�Q�L�W�V���L�Q���U�H�V�W�U�L�F�W�H�G���V�S�D�F�H�V���Z�K�H�U�H���K�H�D�W��
�F�D�Q���E�X�L�O�G���X�S���D�Q�G���H�Q�W�H�U���F�R�L�O�V�����$�Y�R�L�G���D�U�H�D�V���W�K�D�W���F�R�Q�W�U�L�E�X�W�H���W�R��
�L�F�H���D�Q�G���V�Q�R�Z���D�F�F�X�P�X�O�D�W�L�R�Q�����)�O�X�L�G���F�R�R�O�H�U�V���V�K�R�X�O�G���E�H���O�R�F�D�W�H�G��
�L�Q���F�O�H�D�Q���D�U�H�D�V���I�U�H�H���I�U�R�P���G�H�E�U�L�V���R�U���I�R�U�H�L�J�Q���P�D�W�W�H�U���W�K�D�W���F�R�X�O�G��
�E�O�R�F�N���W�K�H���F�R�L�O���V�X�U�I�D�F�H�����,�I���D���X�Q�L�W���L�V���W�R���E�H���S�O�D�F�H�G���F�O�R�V�H���W�R���D���Z�D�O�O����
�W�K�H���P�L�Q�L�P�X�P���G�L�V�W�D�Q�F�H���V�K�R�X�O�G���E�H���������L�Q�F�K�H�V���I�R�U���V�L�Q�J�O�H���U�R�Z���R�I��
�I�D�Q�V���D�Q�G���������L�Q�F�K�H�V���I�R�U���G�R�X�E�O�H���U�R�Z���R�I���I�D�Q�V�����,�I���X�Q�L�W�V���D�U�H���W�R���E�H��
�S�O�D�F�H�G�� �V�L�G�H�� �E�\�� �V�L�G�H���� �W�K�H�� �P�L�Q�L�P�X�P�� �G�L�V�W�D�Q�F�H�V�� �V�K�R�X�O�G�� �E�H�� ������
�L�Q�F�K�H�V���I�R�U���V�L�Q�J�O�H���U�R�Z���R�I���I�D�Q�V���D�Q�G���������L�Q�F�K�H�V���I�R�U���D���G�R�X�E�O�H���U�R�Z��
of fans. Refer to Figure 4. Overhead obstructions are not 
permitted .

�7�K�H�� �K�H�L�J�K�W�� �R�I�� �W�K�H�� �Z�D�O�O�V�� �D�U�R�X�Q�G�� �W�K�H�� �X�Q�L�W�� �V�K�R�X�O�G�� �Q�R�W�� �H�[�F�H�H�G��
�W�K�H���K�H�L�J�K�W���R�I���W�K�H���X�Q�L�W�����:�D�O�O�V���F�D�Q���E�O�R�F�N���W�K�H���H�[�K�D�X�V�W���D�L�U���I�U�R�P��
�O�H�D�Y�L�Q�J���W�K�X�V���O�H�D�G�L�Q�J���W�R���S�R�R�U���S�H�U�I�R�U�P�D�Q�F�H���R�I���\�R�X�U���X�Q�L�W��

�6�K�R�U�W���F�L�U�F�X�L�W�L�Q�J���R�I���W�K�H���D�L�U���À�R�Z���R�U���W�K�H���L�Q�W�D�N�H���R�I���Z�D�U�P�H�U���D�L�U���I�U�R�P��
�D�Q�R�W�K�H�U���X�Q�L�W���Z�L�O�O���V�H�U�L�R�X�V�O�\���G�H�J�U�D�G�H���W�K�H���S�H�U�I�R�U�P�D�Q�F�H���R�I���W�K�H���D�L�U��
�F�R�R�O�H�G���À�X�L�G���F�R�R�O�H�U�����$�Y�R�L�G���D�U�H�D�V���R�I�� �K�R�W���D�L�U���R�U���I�X�P�H���H�[�K�D�X�V�W����
�/�R�F�D�W�H�� �W�K�H�� �X�Q�L�W�� �Q�H�D�U�� �W�K�H�� �S�R�Z�H�U�� �V�X�S�S�O�\�� �D�Q�G�� �U�H�T�X�H�V�W�L�Q�J��
�X�Q�L�W�V�� ���X�Q�L�W�V�� �W�R�� �E�H�� �F�R�R�O�H�G������ �(�Q�V�X�U�H�� �W�K�D�W�� �D�O�O�� �O�L�T�X�L�G���F�D�U�U�\�L�Q�J��
components, connection lines, all electrical connections and 
�O�L�Q�H�V�� �D�U�H�� �H�D�V�\�� �W�R�� �D�F�F�H�V�V�����$�O�O�R�Z�� �D�F�F�H�V�V�L�E�L�O�L�W�\�� �W�R�� �W�K�H�� �X�Q�L�W�� �I�R�U��
�V�D�I�H�� �P�D�L�Q�W�H�Q�D�Q�F�H���� �(�Q�V�X�U�H�� �W�K�D�W�� �W�K�H�� �S�L�S�H�V�� �L�G�H�Q�W�L�¿�F�D�W�L�R�Q�� �L�V��
�F�O�H�D�U�O�\���Y�L�V�L�E�O�H����

�,�I���À�X�L�G���F�R�R�O�H�U���L�V���P�R�X�Q�W�H�G���R�Q���W�K�H���J�U�R�X�Q�G�����D�G�H�T�X�D�W�H���S�U�R�W�H�F�W�L�R�Q��
�P�X�V�W�� �E�H�� �S�U�R�Y�L�G�H�G�� �W�R�� �D�Y�R�L�G�� �G�D�P�D�J�H�V���� �$�� �O�H�Y�H�O�O�H�G�� �F�R�Q�F�U�H�W�H��
�E�D�V�H���� �D�W�� �O�H�D�V�W�� ���� �L�Q�F�K�H�V�� ���������� �P�P���� �D�E�R�Y�H�� �J�U�R�X�Q�G�� �P�X�V�W�� �E�H��
�S�U�R�Y�L�G�H�G�� �W�R�� �S�U�R�W�H�F�W�� �D�J�D�L�Q�V�W�� �J�U�R�X�Q�G�� �Z�D�W�H�U���� �,�W�� �Z�L�O�O�� �D�O�V�R�� �K�H�O�S��
�N�H�H�S���W�K�H���F�R�L�O�V���F�O�H�D�Q���I�U�R�P���J�U�D�V�V�����G�L�U�W���D�Q�G���R�W�K�H�U���G�H�E�U�L�V������

�)�O�X�L�G�� �F�R�R�O�H�U�V���� �S�L�S�L�Q�J���� �F�R�L�O�� �D�Q�G�� �G�L�V�F�R�Q�Q�H�F�W�� �V�Z�L�W�F�K��should 
not �� �E�H�� �D�F�F�H�V�V�L�E�O�H�� �W�R�� �X�Q�D�X�W�K�R�U�L�]�H�G�� �S�H�U�V�R�Q�V���� �7�R�� �V�K�L�H�O�G�� �W�K�H��
equipment from tampering and vandalism and to protect 
�S�H�R�S�O�H�� �I�U�R�P�� �D�F�F�L�G�H�Q�W�D�O�� �L�Q�M�X�U�\���� �D�� �V�D�I�H�W�\�� �I�H�Q�F�H�� �Z�L�W�K�� �O�R�F�N�H�G��
�D�F�F�H�V�V�� �L�V�� �U�H�F�R�P�P�H�Q�G�H�G���� �)�O�X�L�G�� �F�R�R�O�H�U�V�� �D�F�F�H�V�V�L�E�O�H�� �W�R�� �W�K�H��
�S�X�E�O�L�F�� �R�I�W�H�Q�� �J�H�W�� �G�D�P�D�J�H�V�� �W�R�� �W�K�H�� �F�R�L�O���� �S�L�S�L�Q�J���� �I�D�Q�V���� �R�U�� �R�W�K�H�U��
components.

�3�U�R�W�H�F�W�� �\�R�X�U�� �H�T�X�L�S�P�H�Q�W���� �\�R�X�U�� �S�U�R�G�X�F�W�� �L�Q�� �V�W�R�U�D�J�H�� �D�Q�G��
�\�R�X�U�V�H�O�I���I�U�R�P���O�L�D�E�L�O�L�W�\�����3�U�H�Y�H�Q�W���D�F�F�L�G�H�Q�W�V���D�Q�G���O�R�V�V�H�V�����7�K�H���X�Q�L�W��
�V�K�R�X�O�G�� �E�H�� �V�H�F�X�U�H�O�\�� �E�R�O�W�H�G�� �W�R�� �W�K�H�� �E�D�V�H���� �9�L�E�U�D�W�L�R�Q�� �D�E�V�R�U�E�L�Q�J��
�F�R�P�S�R�Q�H�Q�W�V�� �F�D�Q�� �E�H�� �¿�H�O�G�� �V�X�S�S�O�L�H�G�� �D�Q�G�� �L�Q�V�W�D�O�O�H�G�� �W�R�� �U�H�G�X�F�H��
noise. 
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INSTALLATION

6.5 INSTALLATION PRECAUTIONS
Important things to keep in mind during installation :

• �2�Q�O�\���¿�[���W�K�H���X�Q�L�W���W�R���W�K�H���P�R�X�Q�W�L�Q�J���S�R�L�Q�W�V���L�Q�W�H�Q�G�H�G���I�R�U���W�K�L�V��

• �6�H�F�X�U�H���D�O�O���À�X�L�G���O�L�Q�H�V���D�J�D�L�Q�V�W���G�D�P�D�J�H��

• �0�D�N�H�� �V�X�U�H�� �R�Q�� �V�L�W�H�� �F�R�Q�Q�H�F�W�L�R�Q�V�� �G�R�� �Q�R�W�� �D�S�S�O�\�� �D�Q�\�� �I�R�U�F�H��
�X�S�R�Q���W�K�H���G�L�V�W�U�L�E�X�W�R�U���D�Q�G���K�H�D�G�H�U�V��

• �(�Q�V�X�U�H���W�K�D�W���L�Q���V�K�X�W�G�R�Z�Q���V�W�D�W�H���� �V�X�E���F�R�R�O�H�G���O�L�T�X�L�G���L�V���R�Q�O�\��
�S�U�H�V�H�Q�W���L�Q���P�L�Q�L�P�X�P���O�H�Y�H�O�V���L�Q���V�\�V�W�H�P���V�H�F�W�L�R�Q�V��

• Soldering and welding work on pressurized parts 
�F�D�Q�� �U�H�V�X�O�W�� �L�Q�� �¿�U�H�V�� �R�U�� �H�[�S�O�R�V�L�R�Q�V���� �(�Y�D�F�X�D�W�H�� �W�K�H�� �X�Q�L�W����
Soldering and welding work is only permitted on 
unpressurized units.

• �6�P�R�N�L�Q�J���R�U���R�S�H�Q���O�L�J�K�W���F�D�Q���F�D�X�V�H���¿�U�H�V���G�X�H���W�R���W�K�H���S�U�H�V�H�Q�F�H��
of refrigerant oil.

6.6 PIPING
�6�\�V�W�H�P�� �S�L�S�L�Q�J�� �P�X�V�W�� �E�H�� �G�R�Q�H�� �I�R�O�O�R�Z�L�Q�J�� �L�Q�G�X�V�W�U�\�� �V�W�D�Q�G�D�U�G�V��
�I�R�U���J�R�R�G���S�L�S�L�Q�J���S�U�D�F�W�L�F�H�V���D�V���Z�H�O�O���D�V���F�R�P�S�O�\���Z�L�W�K���O�R�F�D�O���F�R�G�H����
Refer to page 28 �I�R�U�� �W�\�S�L�F�D�O�� �¿�H�O�G�� �S�L�S�L�Q�J�� �G�L�D�J�U�D�P���� �6�\�V�W�H�P��
�P�X�V�W���E�H���W�K�R�U�R�X�J�K�O�\���F�K�H�F�N�H�G���I�R�U���O�H�D�N�V���S�U�L�R�U���W�R���L�Q�L�W�L�D�O���F�K�D�U�J�L�Q�J. 
After piping is completed all joints and connections should 
�D�O�V�R���E�H���O�H�D�N���W�H�V�W�H�G��

�8�V�H���W�R�S���T�X�D�O�L�W�\���W�X�E�L�Q�J���W�K�D�W���L�V���L�Q�W�H�U�Q�D�O�O�\���I�U�H�H���R�I���G�L�U�W�����K�X�P�L�G�L�W�\��
�R�U���R�W�K�H�U���F�R�Q�W�D�P�L�Q�D�Q�W�V�����8�Q�V�H�D�O�H�G���W�X�E�L�Q�J���V�K�R�X�O�G���Q�R�W���E�H���X�V�H�G��

DO NOT USE GALVANIZED PIPING IF GLYCOL IS TO 
BE USED IN THE SYSTEM.

�&�K�H�P�L�F�D�O�� �U�H�D�F�W�L�R�Q�� �E�H�W�Z�H�H�Q�� �W�K�H�� �J�O�\�F�R�O�� �D�Q�G�� �W�K�H�� �J�D�O�Y�D�Q�L�]�H�G��
�S�L�S�L�Q�J���F�D�Q���E�H���G�H�W�U�L�P�H�Q�W�D�O���W�R���W�K�H���V�\�V�W�H�P�����W�K�H���J�O�\�F�R�O���D�Q�G���X�Q�L�W����
�3�L�S�L�Q�J���P�D�W�H�U�L�D�O���P�D�\���E�H���F�R�S�S�H�U�����S�O�D�V�W�L�F�����F�D�U�E�R�Q���R�U���V�W�D�L�Q�O�H�V�V��
steel depending on the requirements of each installation.

�/�R�Q�J���U�D�G�L�X�V���H�O�E�R�Z�V���D�U�H���U�H�F�R�P�P�H�Q�G�H�G��

�:�H�O�G�H�G���R�U���V�Z�H�D�W���M�R�L�Q�W�V���V�K�R�X�O�G���E�H���X�V�H�G�����7�H�À�R�Q���W�D�S�H���V�K�R�X�O�G��
�E�H���X�V�H�G���R�Q���W�K�U�H�D�G�H�G���S�L�S�H���M�R�L�Q�W�V�����'�U�\���Q�L�W�U�R�J�H�Q���P�X�V�W���E�H���V�Z�H�S�W��
�W�K�U�R�X�J�K���W�K�H���O�L�Q�H�V���Z�K�L�O�H���M�R�L�Q�W�V���D�U�H���E�U�D�]�H�G���W�R���D�Y�R�L�G���R�[�L�G�D�W�L�R�Q��
�D�Q�G���F�D�U�E�R�Q���G�H�S�R�V�L�W�V��

IMPORTANT: The use of a calibrated pressure gauge 
and regulator must always be used with nitrogen gas 
cylinders.

It is recommended that piping have shut off valves and 
�X�Q�L�R�Q�� �¿�W�W�L�Q�J�V�� �W�R�� �I�D�F�L�O�L�W�D�W�H�� �F�R�L�O�� �U�H�P�R�Y�D�O���� �V�K�R�X�O�G�� �U�H�S�D�L�U�V�� �E�H��
�Q�H�F�H�V�V�D�U�\��

�*�O�\�F�R�O�� �S�L�S�L�Q�J�� �U�H�T�X�L�U�H�V�� �Q�R�� �L�Q�V�X�O�D�W�L�R�Q�� �H�[�F�H�S�W�� �Z�K�H�Q��
�À�X�L�G�� �W�H�P�S�H�U�D�W�X�U�H�� �G�U�R�S�V�� �E�H�O�R�Z�� �W�K�H�� �D�P�E�L�H�Q�W�� �G�H�Z�� �S�R�L�Q�W��
�W�H�P�S�H�U�D�W�X�U�H�����)�O�X�L�G���F�R�R�O�H�U���Z�L�O�O���W�\�S�L�F�D�O�O�\���G�H�O�L�Y�H�U���D�S�S�U�R�[�L�P�D�W�H�O�\��
�����ƒ�)�������������ƒ�&�����R�U���K�L�J�K�H�U���À�X�L�G���W�H�P�S�H�U�D�W�X�U�H�V��

�$�L�U���Y�H�Q�W�V���D�U�H���U�H�T�X�L�U�H�G���D�W���D�O�O���K�L�J�K���S�R�L�Q�W�V���L�Q���W�K�H���S�L�S�L�Q�J���W�R���E�O�H�H�G��
�D�L�U���Z�K�H�Q���¿�O�O�L�Q�J���W�K�H���V�\�V�W�H�P��

�&�R�L�O�V���P�X�V�W���E�H���Y�H�Q�W�H�G���R�I���D�L�U���R�Q���L�Q�L�W�L�D�O���V�W�D�U�W���X�S���D�Q�G���H�D�F�K���W�L�P�H��
�W�K�H�� �F�R�L�O�V�� �D�U�H�� �G�U�D�L�Q�H�G���� �7�K�L�V�� �F�D�Q�� �E�H�� �G�R�Q�H�� �P�D�Q�X�D�O�O�\�� �R�U�� �D�Q��
�D�X�W�R�P�D�W�L�F���D�L�U���Y�H�Q�W���F�D�Q���E�H���L�Q�V�W�D�O�O�H�G���R�Q���W�K�H���Y�H�Q�W���F�R�Q�Q�H�F�W�L�R�Q��

�&�R�L�O���P�X�V�W���E�H���S�U�R�W�H�F�W�H�G���I�U�R�P���I�U�H�H�]�L�Q�J���L�I���D�P�E�L�H�Q�W���W�H�P�S�H�U�D�W�X�U�H�V��
�D�U�H���H�[�S�H�F�W�H�G���W�R���J�R���E�H�O�R�Z�������ƒ�)����0°C)�����7�K�L�V���F�D�Q���E�H���G�R�Q�H���E�\��
�G�U�D�L�Q�L�Q�J���R�U���E�\���W�K�H���X�V�H���R�I���D�Q���D�Q�W�L�I�U�H�H�]�H���V�R�O�X�W�L�R�Q��

�*�D�W�H�V�� �Y�D�O�Y�H�V�� ���¿�H�O�G�� �V�X�S�S�O�L�H�G���� �D�U�H�� �U�H�F�R�P�P�H�Q�G�H�G�� �R�Q�� �E�R�W�K��
�V�L�G�H�V�� �R�I�� �W�K�H�� �S�X�P�S�� �W�R�� �S�U�H�Y�H�Q�W�� �À�X�L�G�� �O�R�V�V�� �G�X�U�L�Q�J�� �U�H�S�D�L�U�� �R�U��
replacement. Shut-off valves ���¿�H�O�G�� �V�X�S�S�O�L�H�G����are also 
�U�H�F�R�P�P�H�Q�G�H�G���D�W���W�K�H���À�X�L�G���F�R�R�O�H�U���L�Q���W�K�H���H�Y�H�Q�W���W�K�H���F�R�O�G���À�X�L�G��
�U�H�T�X�L�U�L�Q�J���X�Q�L�W���L�V���W�R���E�H���P�R�Y�H�G���R�U���P�D�L�Q�W�H�Q�D�Q�F�H���L�V���U�H�T�X�L�U�H�G���I�R�U��
�W�K�H���F�R�R�O�L�Q�J���V�\�V�W�H�P��

Piping must be supported within 18 inches (460mm) of 
the inlet and outlet connections.

IMPORTANT: When the Guardian+ RC-F controller 
controls a 3-way valve, the valve should be installed 
�Q�H�[�W���W�R���W�K�H���X�Q�L�W��

48” (1220mm)

48”
(1220mm)

48”
(1220mm)

96”
(2440mm)

40” (1000mm)

24”
(610mm)

DOUBLE-ROW UNITS

SINGLE-ROW UNITS

Figure 4   Minimum required space around unit
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�3�U�R�S�H�U�� �S�L�S�L�Q�J�� �Y�L�E�U�D�W�L�R�Q�� �L�V�R�O�D�W�L�R�Q�� �P�X�V�W�� �E�H�� �S�U�R�Y�L�G�H�G����
�*�H�Q�H�U�D�O�O�\���� �K�R�U�L�]�R�Q�W�D�O���S�L�S�L�Q�J�� �U�X�Q�V�� �V�K�R�X�O�G�� �J�U�D�G�H�� �V�O�L�J�K�W�O�\��
�G�R�Z�Q�Z�D�U�G�V�����L�Q���W�K�H���G�L�U�H�F�W�L�R�Q���R�I���W�K�H���À�R�Z��

FLUID
INLET

FLUID
OUTLET

FLUID
OUTLET

VENTVENT

DRAINDRAIN

Figure 5   Collector and header arrangement 

6.7 INSTALLING THE TEMPERATURE SENSOR 
�,�I�� �S�U�H�V�H�Q�W���� �W�K�H�� �W�H�P�S�H�U�D�W�X�U�H�� �V�H�Q�V�R�U�� ���)�L�J�X�U�H�� ������ �P�X�V�W�� �E�H��
�L�Q�V�W�D�O�O�H�G���R�Q���W�K�H���À�X�L�G���R�X�W�O�H�W���W�X�E�H�����S�D�V�V�H�G���W�K�H���K�H�D�G�H�U�V����

TEMPERATURE
SENSOR

Figure 6   Temperature sensor

�6�H�Q�V�R�U���P�X�V�W���E�H���S�R�V�L�W�L�R�Q�H�G�����V�H�F�X�U�H�G���D�Q�G���L�V�R�O�D�W�H�G���D�V���V�K�R�Z�Q��
in Figure 7. 

IMPORTANT�����6�H�Q�V�R�U���P�X�V�W���E�H���S�U�R�S�H�U�O�\���L�V�R�O�D�W�H�G���W�R���D�Y�R�L�G���D��
miss-reading.

45o

ISOLATE SENSOR

SECURE SENSOR

SENSOR POSITION

Figure 7   Sensor installation

�6�H�Q�V�R�U�� �O�R�F�D�W�L�R�Q�� �Z�L�O�O�� �Y�D�U�\�� �D�F�F�R�U�G�L�Q�J�� �W�R�� �\�R�X�U�� �V�\�V�W�H�P��
�F�R�Q�¿�J�X�U�D�W�L�R�Q���� �Z�K�H�W�K�H�U���\�R�X�U���X�Q�L�W���L�V���D���V�L�Q�J�O�H���R�U���G�X�D�O���F�L�U�F�X�L�W����
�U�H�J�X�O�D�U���R�U���V�S�O�L�W���V�\�V�W�H�P���D�Q�G���Z�K�H�W�K�H�U���W�K�H�U�H���L�V���D�������Z�D�\���Y�D�O�Y�H��
or not.

�)�L�J�X�U�H�� ���� �D�Q�G�� �)�L�J�X�U�H�� ���� �V�K�R�Z�� �Z�K�H�U�H�� �W�K�H�� �V�H�Q�V�R�U�� �P�X�V�W�� �E�H��
located �D�F�F�R�U�G�L�Q�J���W�R���\�R�X�U���V�S�H�F�L�¿�F���V�\�V�W�H�P���F�R�Q�¿�J�X�U�D�W�L�R�Q��

IMPORTANT���� �$�O�Z�D�\�V�� �N�H�H�S�� �D�� �G�L�V�W�D�Q�F�H�� �R�I�� �D�S�S�U�R�[�L�P�D�W�H�O�\�� 
�����I�W���������F�P�����E�H�W�Z�H�H�Q���W�K�H���K�H�D�G�H�U���D�Q�G���W�K�H���V�H�Q�V�R�U���R�U���E�H�W�Z�H�H�Q��
�W�K�H�������Z�D�\���Y�D�O�Y�H���D�Q�G���W�K�H���V�H�Q�V�R�U�����D�V���V�K�R�Z�Q����
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SYSTEM WITH
3-WAY VALVE
CONTROLLED BY 
GUARDIAN+ RC-F

SYSTEM WITH 
NO 3-WAY VALVE OR
WITH 3-WAY VALVE
CONTROLLED BY 
EXTERNAL CONTROLLER

1’

1’

Figure 8   �6�H�Q�V�R�U���O�R�F�D�W�L�R�Q�V���I�R�U���V�L�Q�J�O�H���F�R�L�O���X�Q�L�W���F�R�Q�¿�J�X�U�D�W�L�R�Q�V�������Z�L�W�K���R�U���Z�L�W�K�R�X�W�������Z�D�\���Y�D�O�Y�H

1’

1’

1’

1’

SINGLE GUARDIAN+ RC-F 
CONTROLLER SYSTEM WITH 
NO 3-WAY VALVE OR
WITH 3-WAY VALVE
CONTROLLED BY 
EXTERNAL CONTROLLER

DUAL GUARDIAN+ RC-F 
CONTROLLER SYSTEM (SPLIT)
WITH NO 3-WAY VALVE OR
WITH 3-WAY VALVE
CONTROLLED BY 
EXRERNAL CONTROLLER

SINGLE GUARDIAN+ RC-F 
CONTROLLER SYSTEM WITH 
3-WAY VALVE 
CONTROLLED BY 
GUARDIAN+ RC-F

Figure 9   �6�H�Q�V�R�U���O�R�F�D�W�L�R�Q�V���I�R�U���G�X�D�O���F�R�L�O���X�Q�L�W���F�R�Q�¿�J�X�U�D�W�L�R�Q�V�����U�H�J�X�O�D�U���R�U���V�S�O�L�W���V�\�V�W�H�P�����������Z�L�W�K���R�U���Z�L�W�K�R�X�W�������Z�D�\���Y�D�O�Y�H

INSTALLATION
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6.8 LEAK TESTING
�/�H�D�N���W�H�V�W�L�Q�J���D�Q�G���H�Y�D�F�X�D�W�L�R�Q���P�X�V�W���E�H���G�R�Q�H���L�Q���D�F�F�R�U�G�D�Q�F�H��
�Z�L�W�K�� �O�R�F�D�O�� �D�Q�G�� �Q�D�W�L�R�Q�D�O�� �F�R�G�H�V���� �2�Q�F�H�� �D�O�O�� �À�X�L�G�� �F�R�Q�Q�H�F�W�L�R�Q�V��
�D�U�H���P�D�G�H�����O�H�D�N���W�H�V�W���D�O�O���M�R�L�Q�W�V���E�H�I�R�U�H���F�K�D�U�J�L�Q�J���W�K�H���V�\�V�W�H�P����

6.9 FLUID CHARGING

IMPORTANT: �:�K�H�Q�� �À�X�V�K�L�Q�J�� �W�K�H�� �V�\�V�W�H�P�� �S�U�L�R�U�� �W�R��
�F�R�P�P�L�V�V�L�R�Q�L�Q�J���W�R���U�H�P�R�Y�H���G�H�E�U�L�V����do not ���À�X�V�K���W�K�U�R�X�J�K���W�K�H���À�X�L�G��
�F�R�R�O�H�U���D�V���W�K�H���F�R�S�S�H�U���W�X�E�L�Q�J���L�V���D�O�U�H�D�G�\���F�O�H�D�Q���D�Q�G���I�U�H�H���R�I���G�H�E�U�L�V����
�7�X�U�Q���Y�D�O�Y�H���R�I�I���R�U���L�Q�V�W�D�O�O���D���E�\�S�D�V�V���Y�D�O�Y�H���W�R���W�K�H���À�X�L�G���F�R�R�O�H�U���D�Q�G��
�P�D�N�H�� �V�X�U�H�� �W�K�H�� �V�\�V�W�H�P�� �L�V�� �I�X�O�O�\�� �G�U�D�L�Q�H�G�� �R�I�� �Z�D�W�H�U�� �D�Q�G�� �S�U�R�S�H�U�O�\��
�F�K�D�U�J�H�G���Z�L�W�K���D�G�H�T�X�D�W�H���I�U�H�H�]�H���S�U�R�W�H�F�W�L�R�Q���J�O�\�F�R�O���F�R�Q�F�H�Q�W�U�D�W�L�R�Q��
�I�R�U���W�K�H���D�S�S�O�L�F�D�W�L�R�Q���E�H�I�R�U�H���F�K�D�U�J�L�Q�J���W�K�H���À�X�L�G���F�R�R�O�H�U��

�7�K�H�� �V�\�V�W�H�P�� �P�X�V�W�� �E�H�� �¿�O�O�H�G�� �Z�L�W�K�� �Z�D�W�H�U�� �D�Q�G�� �W�K�H�� �D�S�S�U�R�S�U�L�D�W�H��
�D�P�R�X�Q�W���R�I���D�Q�W�L�I�U�H�H�]�H�����H�W�K�\�O�H�Q�H���R�U���S�U�R�S�\�O�H�Q�H���J�O�\�F�R�O�������P�D�N�L�Q�J��
�D�Q���D�T�X�H�R�X�V���V�R�O�X�W�L�R�Q���Z�K�L�F�K���S�U�R�W�H�F�W�V���D�J�D�L�Q�V�W���Z�L�Q�W�H�U���I�U�H�H�]�L�Q�J����
�)�O�X�L�G�� �W�R�� �E�H�� �F�R�R�O�H�G�� �P�X�V�W�� �E�H�� �F�R�P�S�D�W�L�E�O�H�� �Z�L�W�K�� �F�R�S�S�H�U�� �D�Q�G�� �D�O�O��
�R�W�K�H�U���W�U�L�P���L�Q���W�K�H���À�X�L�G���F�L�U�F�X�L�W��

�$�W�� �O�R�Z�� �D�P�E�L�H�Q�W�� �F�R�Q�G�L�W�L�R�Q�V���� �W�K�H�� �S�H�U�F�H�Q�W�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q�� �R�I��
�H�W�K�\�O�H�Q�H���J�O�\�F�R�O���V�K�R�X�O�G���E�H���V�X�I�¿�F�L�H�Q�W���W�R���L�Q�V�X�U�H���W�K�D�W���Q�R���G�D�P�D�J�H��
�W�R�� �W�K�H�� �F�R�L�O�� �I�U�R�P�� �I�U�H�H�]�L�Q�J�� �Z�L�O�O�� �R�F�F�X�U���� �,�W�� �V�K�R�X�O�G�� �D�O�V�R�� �E�H�� �Q�R�W�H�G��
�W�K�D�W�� �H�[�F�H�V�V�L�Y�H�� �H�W�K�\�O�H�Q�H�� �J�O�\�F�R�O�� �L�Q�� �W�K�H�� �V�\�V�W�H�P�� �Z�L�O�O�� �S�H�Q�D�O�L�]�H��
�W�K�H���S�H�U�I�R�U�P�D�Q�F�H���R�I���W�K�H���X�Q�L�W�����7�K�H���I�U�H�H�]�L�Q�J���S�R�L�Q�W���F�X�U�Y�H���F�D�Q���E�H��
�X�V�H�G���W�R���V�H�O�H�F�W���W�K�H���S�H�U�F�H�Q�W�D�J�H���R�I���H�W�K�\�O�H�Q�H���J�O�\�F�R�O���W�R���E�H���X�V�H�G��
�D�W���W�K�H���O�R�Z�H�V�W���H�[�S�H�F�W�H�G���D�P�E�L�H�Q�W���W�H�P�S�H�U�D�W�X�U�H�����5�H�I�H�U���W�R���7�D�E�O�H������
�I�R�U���L�Q�I�R�U�P�D�W�L�R�Q���U�H�J�D�U�G�L�Q�J���W�K�H���J�O�\�F�R�O���I�U�H�H�]�H���S�U�R�W�H�F�W�L�R�Q��

WARNING! Operating with water only can 
permanently damage the unit. When operating 
with water, system must be winterized, as 
described in section 9 of this manual. 

ETHYLENE GLYCOL PROPYLENE GLYCOL

PERCENT
VOLUME

FREEZE 
POINT

SPECIFIC 
HEAT

PERCENT
VOLUME

FREEZE 
POINT

SPECIFIC 
HEAT

10% 25OF 0.938 10% 26OF 0.958
20% 17OF 0.894 20% 18OF 0.935
30% 5OF 0.847 30% 8OF 0.897
40% -12OF 0.792 40% -7OF 0.852
50% -35OF 0.732 50% -28OF 0.796

Table 1�� �*�O�\�F�R�O���)�U�H�H�]�H���3�U�R�W�H�F�W�L�R�Q���7�D�E�O�H

�7�K�H���À�X�L�G���K�D�V���W�R���E�H���¿�O�O�H�G���W�R���W�K�H���I�X�O�O���O�H�Y�H�O���Z�L�W�K���D�O�O���D�L�U���S�X�U�J�H�G���I�R�U��
�P�D�[�L�P�X�P�� �H�I�¿�F�L�H�Q�F�\���� �)�L�O�O�� �W�R�� �P�H�H�W�� �D�S�S�O�L�F�D�W�L�R�Q�� �U�H�T�X�L�U�H�P�H�Q�W�V��
�F�R�Q�V�L�G�H�U�L�Q�J���D�O�O���H�[�W�H�U�Q�D�O���S�L�S�L�Q�J���D�V���Z�H�O�O�� 

�7�R�� �D�F�K�L�H�Y�H�� �W�K�H�� �D�S�S�U�R�[�L�P�D�W�H�� �J�O�\�F�R�O�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q���� �L�W�� �L�V��
�Q�H�F�H�V�V�D�U�\�� �W�R�� �N�Q�R�Z�� �W�K�H�� �W�R�W�D�O�� �V�\�V�W�H�P�� �Y�R�O�X�P�H���� �7�K�H�� �W�R�W�D�O��
�V�\�V�W�H�P�� �Y�R�O�X�P�H�� �F�R�Q�V�L�V�W�V�� �R�I�� �W�K�H�� �À�X�L�G�� �F�R�R�O�H�U�� �Y�R�O�X�P�H���� �W�K�H��
�F�R�O�G�� �À�X�L�G�� �U�H�T�X�L�U�L�Q�J�� �X�Q�L�W�� �Y�R�O�X�P�H�� �D�Q�G�� �W�K�H�� �Y�R�O�X�P�H�� �R�I�� �W�K�H��
interconnecting piping.

�7�K�H�� �I�R�O�O�R�Z�L�Q�J�� �W�D�E�O�H�V�� �F�D�Q�� �E�H�� �X�V�H�G�� �I�R�U�� �D�U�U�L�Y�L�Q�J�� �D�W�� �D�Q��
�D�S�S�U�R�[�L�P�D�W�H�� �V�\�V�W�H�P�� �Y�R�O�X�P�H�� �$�I�W�H�U�� �L�Q�V�W�D�O�O�D�W�L�R�Q���� �W�K�H�� �J�O�\�F�R�O��
�S�H�U�F�H�Q�W�D�J�H�� �V�K�R�X�O�G�� �E�H�� �F�K�H�F�N�H�G���� �7�K�H�� �J�O�\�F�R�O�� �S�H�U�F�H�Q�W�D�J�H��
�P�X�V�W���E�H���F�K�H�F�N�H�G���D�I�W�H�U���L�Q�V�W�D�O�O�D�W�L�R�Q���D�Q�G���D�W���U�H�J�X�O�D�U���L�Q�W�H�U�Y�D�O�V���W�R��
�H�Q�V�X�U�H���D�J�D�L�Q�V�W���I�U�H�H�]�H���S�U�R�W�H�F�W�L�R�Q�����+�\�G�U�R�P�H�W�H�U�V���D�U�H���U�H�T�X�L�U�H�G��
to insure an accurate reading. 

MODEL
"E" PATTERN
1 FAN WIDE

VOLUME  
(US GAL)

F*D-112*-*-E 1.0

F*D-113*-*-E 1.6

F*D-114*-*-E 2.2

Table 2�� �)�O�X�L�G���&�R�R�O�H�U���,�Q�W�H�U�Q�D�O���9�R�O�X�P�H���������(�����3�D�W�W�H�U�Q�������)�&�'���6�H�U�L�H�V

MODEL
"E" PATTERN
1 FAN WIDE

VOLUME 
(US GAL)

MODEL
"E" PATTERN
1 FAN WIDE

VOLUME 
(US GAL)

F*D-112*-*-E 2.0 F*D-124*-*-E 7.7

F*D-113*-*-E 3.1 F*D-132*-*-E 5.7

F*D-114*-*-E 4.1 F*D-133*-*-E 8.5

F*D-122*-*-E 3.8 F*D-134*-*-E 11.4

F*D-123*-*-E 5.8

Table 3�� �)�O�X�L�G���&�R�R�O�H�U���,�Q�W�H�U�Q�D�O���9�R�O�X�P�H���������(�����3�D�W�W�H�U�Q�������)�0�'���6�H�U�L�H�V

MODEL
"E" PATTERN
1 FAN WIDE

VOLUME 
(US GAL)

MODEL
"E" PATTERN
2 FAN WIDE

VOLUME 
(US GAL)

F*D-112*-*-E 3.5 �1���$ �1���$

F*D-113*-*-E 5.3 �1���$ �1���$

F*D-114*-*-E 7.0 �1���$ �1���$

F*D-122*-*-E 6.7 F*D-222*-*-E 13.5

F*D-123*-*-E 10.2 F*D-223*-*-E 20.3

F*D-124*-*-E 13.5 F*D-224*-*-E 27.2

F*D-132*-*-E 10.0 F*D-232*-*-E 20.0

F*D-133*-*-E 15.0 F*D-233*-*-E 30.1

F*D-134*-*-E 20.0 F*D-234*-*-E 40.2

F*D-142*-*-E 13.2 F*D-242*-*-E 26.6

F*D-143*-*-E 19.9 F*D-243*-*-E 39.9

F*D-144*-*-E 26.6 F*D-244*-*-E 53.2

F*D-152*-*-E 16.5 F*D-252*-*-E 33.1

F*D-153*-*-E 24.8 F*D-253*-*-E 49.7

F*D-154*-*-E 33.1 F*D-254*-*-E 66.3

F*D-162*-*-E 19.8 F*D-262*-*-E 39.6

F*D-163*-*-E 29.7 F*D-263*-*-E 59.5

F*D-164*-*-E 39.6 F*D-264*-*-E 79.3

Table 4�� ���)�O�X�L�G���&�R�R�O�H�U���,�Q�W�H�U�Q�D�O���9�R�O�X�P�H���������(�����3�D�W�W�H�U�Q�� 
FLD-FND-FVD-FBD Series

INSTALLATION
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MODEL
"F" PATTERN
1 FAN WIDE

VOLUME 
(US GAL)

MODEL
"F" PATTERN
2 FAN WIDE

VOLUME 
(US GAL)

F*D-112*-*-F 2.9 �1���$ �1���$

F*D-113*-*-F 4.3 �1���$ �1���$

F*D-114*-*-F 5.8 �1���$ �1���$

F*D-122*-*-F 5.6 F*D-222*-*-F 11.2

F*D-123*-*-F 8.4 F*D-223*-*-F 16.8

F*D-124*-*-F 11.2 F*D-224*-*-F 22.5

F*D-132*-*-F 5.6 F*D-232*-*-F 16.6

F*D-133*-*-F 12.5 F*D-233*-*-F 25.0

F*D-134*-*-F 16.6 F*D-234*-*-F 33.3

F*D-142*-*-F 11.0 F*D-242*-*-F 22.0

F*D-143*-*-F 16.5 F*D-243*-*-F 33.1

F*D-144*-*-F 22.0 F*D-244*-*-F 44.1

F*D-152*-*-F 13.7 F*D-252*-*-F 27.5

F*D-153*-*-F 20.6 F*D-253*-*-F 41.1

F*D-154*-*-F 27.5 F*D-254*-*-F 54.9

F*D-162*-*-F 16.4 F*D-262*-*-F 32.8

F*D-163*-*-F 24.6 F*D-263*-*-F 49.2

F*D-164*-*-F 32.8 F*D-264*-*-F 65.7

F*D-172*-*-F 19.1 F*D-272*-*-F 38.2

F*D-173*-*-F 28.7 F*D-273*-*-F 57.4

F*D-174*-*-F 38.2 F*D-274*-*-F 76.5

Table 5�� �������)�O�X�L�G���&�R�R�O�H�U���,�Q�W�H�U�Q�D�O���9�R�O�X�P�H���������)�����3�D�W�W�H�U�Q 
FLD-FND-FVD-FBD Series

MODEL
"G" PATTERN
1 FAN WIDE

VOLUME 
(US GAL)

MODEL
"G" PATTERN
2 FAN WIDE

VOLUME 
(US GAL)

F*D-112*-*-G 4.6 �1���$ �1���$

F*D-113*-*-G 6.8 �1���$ �1���$

F*D-114*-*-G 9.1 �1���$ �1���$

F*D-122*-*-G 8.8 F*D-222*-*-G 17.5

F*D-123*-*-G 13.1 F*D-223*-*-G 26.3

F*D-124*-*-G 17.5 F*D-224*-*-G 35.0

F*D-132*-*-G 12.9 F*D-232*-*-G 25.9

F*D-133*-*-G 19.4 F*D-233*-*-G 38.8

F*D-134*-*-G 25.9 F*D-234*-*-G 51.8

F*D-142*-*-G 17.1 F*D-242*-*-G 34.3

F*D-143*-*-G 25.7 F*D-243*-*-G 51.4

F*D-144*-*-G 34.3 F*D-244*-*-G 68.6

F*D-152*-*-G 21.3 F*D-252*-*-G 42.6

F*D-153*-*-G 32.0 F*D-253*-*-G 64.0

F*D-154*-*-G 42.6 F*D-254*-*-G 85.4

F*D-162*-*-G 25.5 F*D-262*-*-G 51.0

F*D-163*-*-G 38.3 F*D-263*-*-G 76.6

F*D-164*-*-G 51.0 F*D-264*-*-G 102.1

F*D-172*-*-G 29.7 F*D-272*-*-G 59.5

F*D-173*-*-G 44.6 F*D-273*-*-G 89.2

F*D-174*-*-G 59.5 F*D-274*-*-G 118.9

Table 6�� �������)�O�X�L�G���&�R�R�O�H�U���,�Q�W�H�U�Q�D�O���9�R�O�X�P�H���������*�����3�D�W�W�H�U�Q�� 
FLD-FND-FVD-FBD Series

PIPE DIAMETER  
(INCHES)

VOLUME PER 100 FEET 
OF PIPE (GALLONS)

�������´ 1.2
�������´ 1.8
�������´ 2.5

�����������´ 4.3
�����������´ 9.2
�����������´ 16.1
�����������´ 24.8
������������ 35.4
������������ 62.2

Table 7�� �����&�R�S�S�H�U���3�L�S�L�Q�J���,�Q�W�H�U�Q�D�O���9�R�O�X�P�H

�,�I�� �S�R�V�V�L�E�O�H���� �L�W�� �L�V�� �U�H�F�R�P�P�H�Q�G�H�G�� �W�R�� �S�X�U�F�K�D�V�H�� �W�K�H�� �D�Q�W�L�I�U�H�H�]�H��
�V�R�O�X�W�L�R�Q�� �D�O�U�H�D�G�\�� �S�U�H���P�L�[�H�G�� �E�\�� �W�K�H�� �P�D�Q�X�I�D�F�W�X�U�H�U���� �,�I�� �W�K�L�V�� �L�V��
�Q�R�W���W�K�H���F�D�V�H�����D�O�Z�D�\�V���S�U�H���P�L�[���W�K�H���J�O�\�F�R�O���D�Q�G���Z�D�W�H�U���S�U�L�R�U���W�R��
�D�G�G�L�Q�J���W�R���W�K�H���V�\�V�W�H�P�����7�K�H���F�K�H�P�L�F�D�O���U�H�D�F�W�L�R�Q���E�H�W�Z�H�H�Q���W�K�H��
�W�Z�R���Z�L�O�O���U�H�O�H�D�V�H���R�[�\�J�H�Q�����2�[�\�J�H�Q���L�V���H�[�W�U�H�P�H�O�\���X�Q�G�H�V�L�U�D�E�O�H��
in a closed loop system.

6.10 UNIT WIRING
IMPORTANT: Wire connections may have come loose 
during transit. Check all screws for tightness prior to 
starting up the unit.

The unit must be grounded.

All system wiring must follow applicable local and 
national codes.

�,�Q�W�H�U�Q�D�O�� �Z�L�U�L�Q�J�� �R�I�� �I�D�Q�� �P�R�W�R�U�V���� �R�S�W�L�R�Q�D�O�� �F�R�Q�W�U�R�O�V�� �D�Q�G��
�F�R�Q�W�D�F�W�R�U�V�� �K�D�Y�H�� �E�H�H�Q�� �F�R�P�S�O�H�W�H�G�� �D�W�� �W�K�H�� �I�D�F�W�R�U�\���� �:�L�U�L�Q�J��
�F�R�Q�Q�H�F�W�L�R�Q���H�Q�G�V���R�Q���W�H�U�P�L�Q�D�O���E�O�R�F�N�V���L�Q���W�K�H���F�R�Q�W�U�R�O���S�D�Q�H�O���D�Q�G��
�D�U�H���F�O�H�D�U�O�\�� �O�D�E�H�O�H�G���� �&�K�H�F�N���W�K�H���Q�D�P�H�S�O�D�W�H���Z�L�W�K���W�K�H���F�X�U�U�H�Q�W��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���W�R���E�H���X�V�H�G���I�R�U���Z�L�U�L�Q�J���X�Q�L�W����

�&�R�Q�Q�H�F�W�� �W�K�H�� �P�D�F�K�L�Q�H�� �L�Q�� �D�F�F�R�U�G�D�Q�F�H�� �Z�L�W�K�� �V�X�S�S�O�L�H�G�� �Z�L�U�L�Q�J��
diagram. 

When the unit is connected to the load and started, it 
�V�K�R�X�O�G���V�W�D�U�W���T�X�L�F�N�O�\���D�Q�G���U�X�Q���V�P�R�R�W�K�O�\�����,�I���W�K�L�V���L�V���Q�R�W���W�K�H���F�D�V�H����
�L�P�P�H�G�L�D�W�H�O�\�� �V�K�X�W�� �X�Q�L�W�� �R�I�I���� �7�K�L�V�� �F�R�X�O�G�� �E�H�� �F�D�X�V�H�G�� �E�\�� �O�R�Z��
voltage, mis-connected motor, or a load that is too great, etc.

�,�W���L�V���U�H�F�R�P�P�H�Q�G�H�G���W�R���F�K�H�F�N���P�R�W�R�U���F�X�U�U�H�Q�W���D�I�W�H�U���L�W���K�D�V���E�H�H�Q��
operating a short time and compared against nameplate.

When required, provide and adjust individual motor overload 
�S�U�R�W�H�F�W�L�R�Q���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���O�R�F�D�O���D�S�S�O�L�F�D�E�O�H���F�R�G�H�V��

INSTALLATION
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6.11 FAN MOTORS
�)�D�Q���P�R�W�R�U�V���P�D�\���F�\�F�O�H���R�I�I���R�Q���D�X�W�R�P�D�W�L�F���W�K�H�U�P�D�O���S�U�R�W�H�F�W�L�R�Q���L�I��
�W�K�H���F�R�L�O�V���D�U�H���I�U�R�]�H�Q���R�U���E�O�R�F�N�H�G�����&�K�H�F�N���W�K�H���V�X�S�S�O�\���Y�R�O�W�D�J�H���D�W��
�W�K�H���P�R�W�R�U���O�H�D�G�V���L�I���P�R�W�R�U���L�V���L�Q�R�S�H�U�D�E�O�H�����$�O�V�R���F�K�H�F�N���G�L�U�H�F�W�L�R�Q��
of rotation of the motors.

�)�D�Q���P�R�W�R�U�V���R�S�H�U�D�W�L�Q�J�� �D�W���K�L�J�K�H�U���H�O�H�Y�D�W�L�R�Q�V�� �Z�L�O�O���G�U�D�Z�� �O�R�Z�H�U��
�W�K�D�Q�� �U�D�W�H�G�� �D�P�S�� �D�V�� �Z�H�O�O�� �D�V�� �G�U�D�Z�� �O�H�V�V�� �H�I�I�H�F�W�L�Y�H�� �D�L�U�� �Y�R�O�X�P�H��
across the coil surface. �7�K�L�V���L�V���G�X�H���W�R���W�K�H���U�H�G�X�F�H�G���G�H�Q�V�L�W�\���R�I��
�W�K�H���K�L�J�K�H�U���D�O�W�L�W�X�G�H���D�L�U�����Z�K�L�F�K���U�H�V�X�O�W�V���L�Q���K�L�J�K�H�U���F�R�P�S�U�H�V�V�R�U����
�D�Q�G�� �K�L�J�K�H�U�� �G�L�V�F�K�D�U�J�H�� �S�U�H�V�V�X�U�H�� �D�O�R�Q�J�� �Z�L�W�K�� �U�H�G�X�F�H�G�� �X�Q�L�W��
�F�D�S�D�F�L�W�\���� �3�O�H�D�V�H�� �F�R�Q�V�X�O�W�� �D�� �5�H�I�3�O�X�V�� �U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�� �L�I�� �\�R�X��
suspect this situation. 

IMPORTANT! For units equipped with variable-
speed ECM Blue motors, current provided 
to fan motors must be applied at all times , 
specially during winter operation. Refer to 
wiring diagrams for more details.

FAN CYCLING:
Optional temperature or pressure controls are located in 
�W�K�H���F�R�Q�W�U�R�O���E�R�[�����$�L�U���W�H�P�S�H�U�D�W�X�U�H���V�H�Q�V�R�U�V���D�U�H���O�R�F�D�W�H�G���L�Q���W�K�H��
�D�L�U���À�R�Z���D�Q�G���S�U�H�V�V�X�U�H���F�R�Q�W�U�R�O�V���D�U�H���G�L�U�H�F�W�O�\���F�R�Q�Q�H�F�W�H�G���W�R���W�K�H��
�F�L�U�F�X�L�W���L�Q���D���U�H�W�X�U�Q���E�H�Q�G��

�2�S�W�L�R�Q�D�O�� �O�L�Q�H�� �G�X�W�\�� �F�R�Q�W�U�R�O�V�� �D�U�H�� �F�R�Q�Q�H�F�W�H�G�� �G�L�U�H�F�W�O�\�� �W�R�� �W�K�H��
�I�D�Q�� �P�R�W�R�U�V���� �&�R�Q�W�U�R�O�V�� �D�U�H�� �G�R�X�E�O�H�� �S�R�O�H�� �V�L�Q�J�O�H�� �W�K�U�R�Z���� �R�Q�H��
�O�L�Q�H���U�H�P�D�L�Q�V���O�L�Y�H���R�Q���W�K�H���P�R�W�R�U�V�����8�Q�L�W�V���P�X�V�W���E�H���F�R�P�S�O�H�W�H�O�\��
�G�L�V�F�R�Q�Q�H�F�W�H�G���E�H�I�R�U�H���V�H�U�Y�L�F�L�Q�J��

�2�S�W�L�R�Q�D�O���S�L�O�R�W���G�X�W�\���F�R�Q�W�U�R�O�V���D�U�H���F�R�Q�Q�H�F�W�H�G���W�R�������S�R�O�H���P�R�W�R�U��
�F�R�Q�W�D�F�W�R�U�V���� �,�I�� �F�R�Q�W�U�R�O�V�� �R�U�� �F�R�Q�W�D�F�W�R�U�V�� �D�U�H�� �G�H�I�H�F�W�L�Y�H���� �W�K�H�\��
�P�X�V�W���E�H���U�H�S�O�D�F�H�G��

7. TEST RUN
�%�H�I�R�U�H���S�X�W�W�L�Q�J���W�K�H���X�Q�L�W���L�Q�W�R���R�S�H�U�D�W�L�R�Q���I�R�U���W�K�H���¿�U�V�W���W�L�P�H�����F�D�U�U�\��
�R�X�W���D���W�H�V�W���U�X�Q���W�R���Y�H�U�L�I�\���W�K�D�W���D�O�O���F�R�P�S�R�Q�H�Q�W�V���U�X�Q���V�P�R�R�W�K�O�\��

�%�H�I�R�U�H���F�D�U�U�\���R�X�W���D���W�H�V�W���U�X�Q���R�U���R�S�H�U�D�W�L�Q�J���W�K�H���X�Q�L�W���I�R�U���¿�U�V�W���W�L�P�H����
make sure that:

• All electrical protective measures are operational.

• �$�O�O���À�X�L�G���F�D�U�U�\�L�Q�J���F�R�Q�Q�H�F�W�L�R�Q�V���D�U�H���V�H�F�X�U�H�O�\���I�D�V�W�H�Q�H�G��

• �$�O�O���H�O�H�F�W�U�L�F�D�O���F�R�Q�Q�H�F�W�L�R�Q�V���D�U�H���V�H�F�X�U�H�O�\���I�D�V�W�H�Q�H�G��

• �9�H�U�L�I�\���V�X�S�S�O�\���Y�R�O�W�D�J�H���D�W���W�K�H���W�H�U�P�L�Q�D�O���E�O�R�F�N���P�D�W�F�K�H�V���W�K�H��
nameplate rating.

• �$�O�O���W�K�U�H�D�G�H�G���F�R�Q�Q�H�F�W�L�R�Q�V���R�Q���W�K�H���I�D�Q�V�����W�K�H���X�Q�L�W���¿�[�L�Q�J���E�R�O�W�V��
�D�Q�G���D�O�O���R�W�K�H�U���W�K�U�H�D�G�H�G���F�R�Q�Q�H�F�W�L�R�Q�V���D�U�H���¿�U�P�O�\���W�L�J�K�W�H�Q�H�G.

• �7�K�H���X�Q�L�W���K�D�V���E�H�H�Q���S�U�R�S�H�U�O�\���P�R�X�Q�W�H�G��

• You have performed a complete acceptance test.

• �<�R�X���K�D�Y�H���S�H�U�I�R�U�P�H�G���D���W�H�V�W���I�R�U���H�Q�V�X�U�L�Q�J���W�K�H���V�\�V�W�H�P�
�V��
readiness.

• �$�O�O���V�D�I�H�W�\���S�U�H�F�D�X�W�L�R�Q�V���K�D�Y�H���E�H�H�Q���W�D�N�H�Q��

• �&�K�H�F�N���I�D�Q���I�R�U���D�Q�\���R�E�V�W�U�X�F�W�L�R�Q�V���W�K�D�W���F�R�X�O�G���N�H�H�S���W�K�H��
�E�O�D�G�H�V���I�U�R�P���U�R�W�D�W�L�Q�J���I�U�H�H�O�\��

• �,�I���À�X�L�G���S�X�P�S�V���D�U�H���S�U�H�V�H�Q�W�����F�K�H�F�N���I�R�U���S�U�R�S�H�U���U�R�W�D�W�L�R�Q����
�&�K�H�F�N���D�P�S�H�U�D�J�H���G�U�D�Z���W�R���P�D�N�H���V�X�U�H���L�W���P�D�W�F�K�H�V���W�K�H���X�Q�L�W��
nameplate.

7.1 TEST PROCEDURE:

1. �6�Z�L�W�F�K���W�K�H���V�\�V�W�H�P���2�1�����G�L�V�F�R�Q�Q�H�F�W���V�Z�L�W�F�K������

2. ���6�Z�L�W�F�K���R�Q���H�O�H�F�W�U�L�F�D�O���F�R�Q�W�U�R�O���V�\�V�W�H�P��

3. �2�S�H�Q���W�K�H���Y�D�O�Y�H�V���R�Q���W�K�H���L�Q�O�H�W���D�Q�G���R�X�W�O�H�W���V�L�G�H���V�\�V�W�H�P��

4. �2�S�H�Q���D�O�O���V�K�X�W���R�I�I���Y�D�O�Y�H�V���I�R�U���À�X�L�G���F�D�U�U�\�L�Q�J���O�L�Q�H�V��

5. �6�Z�L�W�F�K���R�Q���S�X�P�S��

�7�H�V�W���S�U�R�F�H�G�X�U�H���Z�K�H�Q���X�Q�L�W���L�V���F�R�Q�W�U�R�O�O�H�G���E�\���H�O�H�F�W�U�R���P�H�F�K�D�Q�L�F�D�O��
�6�\�V�W�H�P���&���������F�R�Q�W�U�R�O�V:

�2�Q�F�H���W�K�H���F�R�Q�W�U�R�O���P�R�G�X�O�H���K�D�V���E�H�H�Q���V�H�W�X�S�����P�H�D�Q�L�Q�J���W�K�D�W���W�K�H��
�D�Q�D�O�R�J�� �R�X�W�S�X�W�� �P�R�G�X�O�H�� ���L�I�� �S�U�H�V�H�Q�W���� �D�Q�G�� �H�D�F�K�� �H�[�L�V�W�L�Q�J�� �U�H�O�D�\��
�P�R�G�X�O�H�� �K�D�Y�H�� �E�H�H�Q�� �F�R�Q�¿�J�X�U�H�G���� �W�K�H�� �V�W�D�J�H�V�� ���I�D�Q�� �R�U�� �S�D�L�U�� �R�I��
�I�D�Q�V���� �D�U�H�� �U�H�D�G�\�� �W�R�� �E�H�� �W�H�V�W�H�G���� �)�R�U�� �W�K�H�� �V�W�D�J�H�V�� �W�R�� �U�X�Q���� �W�K�H��
�R�X�W�O�H�W���À�X�L�G���W�H�P�S�H�U�D�W�X�U�H���P�X�V�W���U�H�D�F�K���D���F�H�U�W�D�L�Q���W�H�P�S�H�U�D�W�X�U�H. 

To simulate a rise in the �R�X�W�O�H�W�� �À�X�L�G�� �W�H�P�S�H�U�D�W�X�U�H���� �W�K�H��
�W�H�P�S�H�U�D�W�X�U�H���2�I�I�V�H�W�V���P�X�V�W���E�H���D�G�M�X�V�W�H�G���D�V���I�R�O�O�R�Z�V�� 

1. �3�U�H�V�V���D�Q�G���K�R�O�G���8�3���	���'�2�:�1���E�X�W�W�R�Q�V���I�R�U�������V�H�F�R�Q�G�V����

2. �8�V�L�Q�J���5�,�*�+�7���D�U�U�R�Z�����O�R�R�N���I�R�U���W�K�H���2�)�)�6�(�7���V�F�U�H�H�Q���L�Q���W�K�H��
Set up sensors screens.

3. Insert the required offset for the sensor controlling the 
�V�W�D�J�H���W�R���E�H���W�H�V�W�H�G�����5�H�I�H�U���W�R���W�K�H���L�Q�I�R�U�P�D�W�L�R�Q���U�H�J�D�U�G�L�Q�J��
the Offset (OFFS�[�����L�Q���W�K�H���6�\�V�W�H�P���&���������P�D�Q�X�D�O���I�R�U��
further instructions. 

100
OSP4

Figure 10   �6�\�V�W�H�P���&���������F�R�Q�W�U�R�O�O�H�U

�7�H�V�W���S�U�R�F�H�G�X�U�H���Z�K�H�Q���X�Q�L�W���L�V���F�R�Q�W�U�R�O�O�H�G���E�\���*�X�D�U�G�L�D�Q�����5�&���)��
Controller:

�2�Q�F�H�� �W�K�H�� �F�R�Q�W�U�R�O�O�H�U�� �L�V�� �F�R�P�S�O�H�W�H�O�\�� �F�R�Q�¿�J�X�U�H�G���� �W�K�H�� �X�Q�L�W�� �L�V��
�U�H�D�G�\���W�R���E�H���W�H�V�W�H�G����For the stages to run, �W�K�H���G�U�\���F�R�Q�W�D�F�W���R�Q��
�W�K�H���G�L�J�L�W�D�O���L�Q�S�X�W���,�'�����P�X�V�W���E�H���F�O�R�V�H�G�����I�U�R�P���U�H�T�X�L�U�L�Q�J���X�Q�L�W�����D�Q�G��
the temperature must reach a certain point. To simulate a 
rise in the �R�X�W�O�H�W���À�X�L�G���W�H�P�S�H�U�D�W�X�U�H�����W�K�H���W�H�P�S�H�U�D�W�X�U�H���2�I�I�V�H�W�V��
�P�X�V�W�� �E�H�� �D�G�M�X�V�W�H�G����Refer to pages 8 to 12 and 40 of the 
Guardian+ RC-F manual to adjust the Offsets.

TEST RUN
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RC-F

Figure 11   Guardian+ RC-F Controller

7.2 WHEN UNIT IS RUNNING: 
1. Take total unit voltage and amperage readings.

2. �2�E�V�H�U�Y�H���W�K�H���X�Q�L�W���I�R�U���S�U�R�S�H�U���R�S�H�U�D�W�L�R�Q���G�X�U�L�Q�J���W�Z�R��
�F�R�P�S�O�H�W�H���F�\�F�O�H�V��

3. �&�K�H�F�N���D�L�U���W�H�P�S�H�U�D�W�X�U�H���U�L�V�H���W�K�U�R�X�J�K���W�K�H���À�X�L�G���F�R�R�O�H�U����
The air temperature across the fan motors should not 
�H�[�F�H�H�G���������ƒ�)���W�R���S�U�H�Y�H�Q�W���H�[�F�H�V�V�L�Y�H���P�R�W�R�U���W�H�P�S�H�U�D�W�X�U�H��
rise.

8. UNIT SETUP & ADJUSTMENTS
�,�I�� �\�R�X�U�� �X�Q�L�W�� �L�V�� �F�R�Q�W�U�R�O�O�H�G�� �E�\�� �H�O�H�F�W�U�R���P�H�F�K�D�Q�L�F�D�O�� �6�\�V�W�H�P��
�&���������F�R�Q�W�U�R�O�V�����U�H�I�H�U���W�R���6�\�V�W�H�P�����������6�H�U�L�H�V���0�R�G�X�O�D�U���&�R�Q�W�U�R�O��
�7�H�F�K�Q�L�F�D�O���%�X�O�O�H�W�L�Q���V�X�S�S�O�L�H�G���Z�L�W�K���\�R�X�U���X�Q�L�W�����7�K�H���P�R�V�W���U�H�F�H�Q�W��
�Y�H�U�V�L�R�Q�� �R�I�� �W�K�H�� �E�X�O�O�H�W�L�Q�� �F�D�Q�� �E�H�� �G�R�Z�Q�O�R�D�G�H�G�� �D�W�� �K�W�W�S�V������
�F�J�S�U�R�G�X�F�W�V���M�R�K�Q�V�R�Q�F�R�Q�W�U�R�O�V���F�R�P���0�(�7�B�3�'�)��������������������
PDF

�,�I���\�R�X�U���X�Q�L�W���L�V���F�R�Q�W�U�R�O�O�H�G���E�\���D���*�X�D�U�G�L�D�Q�����5�&���)���&�R�Q�W�U�R�O�O�H�U�����W�K�H��
�E�D�V�L�F���F�R�Q�¿�J�X�U�D�W�L�R�Q���L�V���G�R�Q�H���D�W���W�K�H���I�D�F�W�R�U�\���D�F�F�R�U�G�L�Q�J���W�R���\�R�X�U��
unit selection. Refer to the Controller's manual to complete 
�W�K�H�� �F�R�Q�¿�J�X�U�D�W�L�R�Q�� �D�Q�G�� �D�G�M�X�V�W�P�H�Q�W�V���� �V�X�F�K�� �D�V�� �W�K�H�� �V�H�W�S�R�L�Q�W����
�R�I�I�V�H�W�V���� �H�W�F�����7�K�H�� �P�D�Q�X�D�O�� �L�V�� �V�X�S�S�O�L�H�G�� �Z�L�W�K�� �\�R�X�U�� �X�Q�L�W�� �E�X�W�� �W�K�H��
�P�R�V�W�� �U�H�F�H�Q�W�� �Y�H�U�V�L�R�Q�� �F�D�Q�� �E�H�� �G�R�Z�Q�O�R�D�G�H�G�� �D�W�� �K�W�W�S�V�������U�H�I�S�O�X�V��
�F�R�P���Z�S���F�R�Q�W�H�Q�W���X�S�O�R�D�G�V�������������������,�2�0���*�X�D�U�G�L�D�Q���5�&���)��
Controller-EN-R0.pdf

9. WINTERIZATION 
�,�I�� �Z�D�W�H�U�� �L�V�� �X�V�H�G���� �L�W�� �L�V�� �L�P�S�H�U�D�W�L�Y�H�� �W�R�� �Z�L�Q�W�H�U�L�]�H�� �W�K�H�� �V�\�V�W�H�P��
�E�H�I�R�U�H���W�K�H���I�U�H�H�]�L�Q�J���V�H�D�V�R�Q�����7�R���S�U�R�S�H�U�O�\���Z�L�Q�W�H�U�L�]�H��

1. �'�L�V�F�R�Q�Q�H�F�W���R�U���L�V�R�O�D�W�H���W�K�H���À�X�L�G���F�R�R�O�H�U���Z�D�W�H�U���O�L�Q�H��

2. �2�S�H�Q���W�K�H���Y�H�Q�W���D�Q�G���G�U�D�L�Q���W�K�H���Z�D�W�H�U���L�Q���X�Q�L�W���F�R�P�S�O�H�W�H�O�\��

3. �)�L�O�O�� �W�K�H�� �À�X�L�G�� �F�R�R�O�H�U�� �D�Q�G�� �R�X�W�V�L�G�H�� �S�L�S�L�Q�J�� �Z�L�W�K�� �D�� �J�O�\�F�R�O��
�V�R�O�X�W�L�R�Q�����U�H�I�H�U���W�R���W�D�E�O�H��������

4. �'�U�D�L�Q���D�Q�G���F�R�O�O�H�F�W���W�K�H���J�O�\�F�R�O���V�R�O�X�W�L�R�Q��

5. �6�H�D�O���W�K�H���À�X�L�G���F�R�R�O�H�U��

10. MAINTENANCE
�$�I�W�H�U�� �R�Q�H�� �G�D�\�� �R�I�� �R�S�H�U�D�W�L�R�Q���� �F�K�H�F�N�� �I�R�U�� �D�Q�\�� �Y�L�E�U�D�W�L�R�Q�� �W�K�D�W��
might have developed in the unit. 

�,�W���L�V���U�H�F�R�P�P�H�Q�G�H�G���W�K�D�W���W�K�H���X�Q�L�W���E�H���L�Q�V�S�H�F�W�H�G���R�F�F�D�V�L�R�Q�D�O�O�\��
�I�R�U���G�L�U�W���D�F�F�X�P�X�O�D�W�L�R�Q�����*�U�H�D�V�H���D�Q�G���G�X�V�W���V�K�R�X�O�G���E�H���U�H�P�R�Y�H�G��
from the fans and fan guards.

Check coils for corrosion. Corrosion or damages on core 
�W�X�E�H�V�����¿�Q�V�����V�X�S�S�R�U�W���V�W�U�X�F�W�X�U�H�V�����S�L�S�H���F�R�Q�Q�H�F�W�L�R�Q�V�����H�W�F��

�7�K�H���F�R�L�O�V���V�K�R�X�O�G���E�H���F�O�H�D�Q�H�G���D�W���O�H�D�V�W���D�Q�Q�X�D�O�O�\�����7�K�H�\���F�D�Q���E�H��
�F�O�H�D�Q�H�G���H�L�W�K�H�U���K�\�G�U�D�X�O�L�F�D�O�O�\���R�U���Z�L�W�K���F�R�P�S�U�H�V�V�H�G���D�L�U����

WARNING - Before cleaning up the unit, make 
sure to shut off the unit to eliminate the risk of 
getting shocked.

FAN MOTORS:

STANDARD-EFFICIENCY FANS/MOTORS : Check the fan 
�E�O�D�G�H�� �F�O�H�D�U�D�Q�F�H�V�� �Z�L�W�K�L�Q�� �W�K�H�� �Y�H�Q�W�X�U�L�H�V���� �0�R�W�R�U�V�� �D�U�H�� �U�H�D�G�L�O�\��
�V�H�U�Y�L�F�H�G�� �E�\�� �U�H�P�R�Y�L�Q�J�� �I�D�Q�� �J�X�D�U�G�V�� �D�Q�G�� �I�D�Q�V���� �,�I�� �D�� �P�R�W�R�U�� �L�V��
�L�Q�R�S�H�U�D�W�L�Y�H���R�U���L�W���F�\�F�O�H�V���R�Q���W�K�H�U�P�D�O���S�U�R�W�H�F�W�L�R�Q�����F�K�H�F�N���V�X�S�S�O�\��
�Y�R�O�W�D�J�H���D�W���W�K�H���P�R�W�R�U���O�H�D�G�V�����)�D�Q���P�R�W�R�U�V���P�D�\���F�\�F�O�H���R�Q���W�K�H�U�P�D�O��
�S�U�R�W�H�F�W�L�R�Q���L�I���W�K�H���F�R�L�O���L�V���E�O�R�F�N�H�G��

HIGH-EFFICIENCY FANS/MOTORS: The entire fan 
�D�V�V�H�P�E�O�\�����P�R�W�R�U�����E�O�D�G�H���D�Q�G���Y�H�Q�W�X�U�\���Q�H�H�G���W�R���E�H���U�H�S�O�D�F�H�G���L�I��
�W�K�H�U�H���L�V���D���I�D�L�O�X�U�H���R�I���D�Q�\���N�L�Q�G�����:�L�W�K���W�K�H���W�Z�R���V�S�H�H�G���Y�H�U�V�L�R�Q��������
�F�R�Q�W�D�F�W�R�U�V���D�U�H���X�V�H�G���S�H�U���P�R�W�R�U�����'�R���Q�R�W���D�W�W�H�P�S�W���W�R���P�D�Q�X�D�O�O�\��
�F�O�R�V�H�� �R�Q�H�� �R�I�� �W�K�H�V�H�� �F�R�Q�W�D�F�W�R�U�V���� �W�K�L�V�� �P�D�\�� �U�H�V�X�O�W�� �L�Q�� �P�R�W�R�U��
�Z�L�Q�G�L�Q�J���G�D�P�D�J�H��

HYDRAULIC CLEANING :

IMPORTANT���� �7�K�H�� �¿�Q�V�� �F�D�Q�� �E�H�� �G�D�P�D�J�H�G�� �E�\�� �X�V�L�Q�J�� �W�R�R��
�K�L�J�K�� �S�U�H�V�V�X�U�H�� �R�U�� �L�I�� �W�K�H�� �M�H�W�� �K�L�W�V�� �W�K�H�� �¿�Q�V�� �D�W�� �D�Q�� �D�Q�J�O�H����
Mechanical cleaning using steel brushes could damage 
�W�K�H���¿�Q�V�����(�Q�V�X�U�H���W�K�D�W���H�O�H�F�W�U�L�F�D�O���F�R�Q�Q�H�F�W�L�R�Q�V���D�Q�G���P�R�W�R�U�V��
are not touched by water.

• �8�V�H���D���P�D�[�L�P�X�P���S�U�H�V�V�X�U�H���R�I�����������3�6�,

• �3�U�H�I�H�U�D�E�O�\�����X�V�H���Z�D�U�P���Z�D�W�H�U��������oF)

• Maintain a minimum distance of 8’’ (20cm) from the 
�¿�Q�V

• �$�O�Z�D�\�V���D�L�P���W�K�H���M�H�W���Y�H�U�W�L�F�D�O�O�\�����D�V���V�K�R�Z�Q���L�Q���)�L�J�X�U�H������������

• �,�I���¿�Q�V���D�U�H���J�U�H�D�V�\���R�U���R�L�O�\�����L�W���K�H�O�S�V���W�R���D�G�G���D���P�L�O�G����
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�O�\���I�U�L�H�Q�G�O�\���F�O�H�D�Q�L�Q�J���D�J�H�Q�W���W�R���W�K�H���Z�D�W�H�U��

• Do not ���X�V�H���D�O�N�D�O�L�Q�H���R�U���D�F�L�G�L�F���V�R�O�X�W�L�R�Q���D�V���L�W���Z�L�O�O���D�W�W�D�F�N��
the coil material. 

• �7�K�H���E�H�V�W���Z�D�\���W�R���F�O�H�D�Q���F�R�L�O�V���L�V���I�U�R�P���W�K�H���L�Q�V�L�G�H���R�X�W��

• �5�L�Q�V�H���W�K�R�U�R�X�J�K�O�\���Z�L�W�K���Z�D�W�H�U���D�I�W�H�U���X�V�L�Q�J���F�O�H�D�Q�L�Q�J��
agents.

• �7�K�H���X�Q�L�W���V�K�R�X�O�G���E�H���F�R�P�S�O�H�W�H�O�\���G�U�\���E�H�I�R�U�H���V�Z�L�W�F�K�L�Q�J���W�K�H��
�V�\�V�W�H�P��

CLEANING WITH COMPRESSED AIR

�%�O�D�V�W�� �W�K�H�� �F�R�L�O�V�� �Z�L�W�K�� �D�� �P�D�[�L�P�X�P�� ���������� �3�6�,�� �S�U�H�V�V�X�U�H��
�F�R�P�S�U�H�V�V�H�G�� �D�L�U�� �D�J�D�L�Q�V�W�� �W�K�H�� �D�L�U�À�R�Z�� �W�R�� �U�H�P�R�Y�H�� �W�K�H�� �G�L�U�W�� �D�Q�G��
contaminants. 

IMPORTANT�����+�R�O�G���W�K�H���M�H�W���R�I���W�K�H���F�O�H�D�Q�H�U���Y�H�U�W�L�F�D�O���W�R���W�K�H���¿�Q�V��
���P�D�[�L�P�X�P�� �G�H�Y�L�D�W�L�R�Q�� �R�I�� �“���� �G�H�J�U�H�H�V���� �W�R�� �S�U�H�Y�H�Q�W�� �¿�Q�V�� �I�U�R�P��
�E�H�Q�G�L�Q�J��

�7�K�H�� �L�Q�Q�H�U�� �I�D�F�H�� �R�I�� �W�K�H�� �F�R�L�O�� �P�D�\�� �E�H�� �F�O�H�D�Q�H�G�� �E�\�� �W�K�H�� �D�F�F�H�V�V��
�S�D�Q�H�O���R�Q���W�K�H���V�L�G�H���R�I���W�K�H���X�Q�L�W�V���R�U���E�\���U�H�P�R�Y�L�Q�J���W�K�H���I�D�Q���J�X�D�U�G�V��

�6�(�7�8�3�����:�,�1�7�(�5�,�=�$�7�,�2�1���$�1�'���0�$�,�1�7�(�1�$�1�&�(
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YES

NO!

IDEAL

Figure 12   �&�O�H�D�Q�L�Q�J���F�R�L�O�V���Z�L�W�K���Z�D�W�H�U���M�H�W

SYSTEM MAINTENANCE: 

�7�K�H�� �V�\�V�W�H�P�� �V�K�R�X�O�G�� �E�H�� �F�K�H�F�N�H�G�� �S�H�U�L�R�G�L�F�D�O�O�\�� �E�\�� �D�� �T�X�D�O�L�¿�H�G��
�D�L�U���F�R�Q�G�L�W�L�R�Q�L�Q�J���V�H�U�Y�L�F�H���F�R�P�S�D�Q�\��

�,�I�� �X�V�L�Q�J�� �R�W�K�H�U�� �W�K�D�Q�� �J�O�\�F�R�O�� �V�R�O�X�W�L�R�Q�V���� �W�K�H�� �F�R�L�O�V�� �V�K�R�X�O�G�� �E�H��
�À�X�V�K�H�G���D�Q�Q�X�D�O�O�\���W�R���N�H�H�S���V�F�D�O�H���G�H�S�R�V�L�W�V���G�R�Z�Q���I�R�U���P�D�[�L�P�X�P��
�K�H�D�W���W�U�D�Q�V�I�H�U���H�I�¿�F�L�H�Q�F�\����

�7�K�H���Z�D�W�H�U���V�K�R�X�O�G���E�H���W�H�V�W�H�G���E�\���D���O�R�F�D�O���W�H�V�W�L�Q�J���¿�U�P�����7�K�L�V���D�O�V�R��
�D�S�S�O�L�H�V���V�K�R�X�O�G���D�Q���D�X�W�R�P�D�W�L�F���Z�D�W�H�U���W�U�H�D�W�P�H�Q�W���E�H���X�V�H�G�����8�V�H��
�R�Q�O�\���S�U�H�S�D�U�D�W�L�R�Q�V���I�U�R�P���D�Q���H�V�W�D�E�O�L�V�K�H�G���U�H�O�L�D�E�O�H���V�R�X�U�F�H��

�7�K�H�� �L�Q�O�H�W�� �V�L�G�H�� �R�I�� �W�K�H�� �F�R�L�O�� �P�X�V�W�� �E�H�� �N�H�S�W�� �F�O�H�D�Q�� �W�K�U�R�X�J�K�� �D��
regular preventative maintenance program. Make sure the 
�X�Q�L�W���L�V���R�I�I���G�X�U�L�Q�J���W�K�L�V���S�U�R�F�H�V�V�����7�K�H���F�O�H�D�Q�L�Q�J���D�J�H�Q�W���P�X�V�W���E�H��
�F�R�P�S�D�W�L�E�O�H���Z�L�W�K���F�R�S�S�H�U���D�Q�G���D�O�X�P�L�Q�X�P��

�3�H�U�L�R�G�L�F�D�O�O�\�� �F�K�H�F�N�� �D�O�O�� �H�O�H�F�W�U�L�F�D�O�� �F�R�Q�Q�H�F�W�L�R�Q�V�� �I�R�U�� �S�R�V�V�L�E�O�H��
loose and or corroded terminals.

�5�H�S�O�D�F�H���D�Q�G���U�H�S�D�L�U���D�O�O���S�D�U�W�V���D�V���Q�H�F�H�V�V�D�U�\�����0�R�V�W���S�D�U�W�V���D�U�H��
kept in stock.

MAINTENANCE
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11. TROUBLESHOOTING

PROBLEM POSSIBLE CAUSES POSSIBLE CORRECTIVE STEPS

Unit fails to start

1. �'�L�V�F�R�Q�Q�H�F�W���V�Z�L�W�F�K���R�S�H�Q��
2. Incorrect phasing or voltage.
3. �)�X�V�H���E�O�R�Z�Q��
4. Thermal overloads tripped. 

5. Defective contactor or coil.
6. �6�\�V�W�H�P���V�K�X�W���G�R�Z�Q���E�\���V�D�I�H�W�\���G�H�Y�L�F�H�V�� 

7. No cooling required.
8. �0�R�W�R�U���H�O�H�F�W�U�L�F�D�O���W�U�R�X�E�O�H�� 

9. �/�R�R�V�H���Z�L�U�L�Q�J����

1. �&�O�R�V�H���V�Z�L�W�F�K��
2. Correct phase or voltage input.
3. ���&�K�D�Q�J�H���I�X�V�H���D�Q�G���L�G�H�Q�W�L�I�\���W�K�H���F�D�X�V�H��
4. �2�Y�H�U�O�R�D�G�V���D�U�H���D�X�W�R�P�D�W�L�F�D�O�O�\���U�H�V�H�W�����&�K�H�F�N���X�Q�L�W���F�O�R�V�H�O�\��

�Z�K�H�Q���X�Q�L�W���F�R�P�H�V���E�D�F�N���R�Q���O�L�Q�H��
5. Repair or replace defective parts.
6. �'�H�W�H�U�P�L�Q�H���W�\�S�H���D�Q�G���F�D�X�V�H���R�I���V�K�X�W�G�R�Z�Q���D�Q�G���F�R�U�U�H�F�W���L�W�� 

�E�H�I�R�U�H���U�H�V�H�W�W�L�Q�J���V�D�I�H�W�\���V�Z�L�W�F�K��
7. None. Wait until unit calls for cooling.
8. �&�K�H�F�N���H�O�H�F�W�U�L�F�D�O���F�L�U�F�X�L�W�V���I�R�U���R�S�H�Q���Z�L�Q�G�L�Q�J�V�����$�O�V�R���F�K�H�F�N��

�I�R�U���D���V�K�R�U�W���F�L�U�F�X�L�W���R�U���P�R�W�R�U���E�X�U�Q���R�X�W��

9. �&�K�H�F�N���D�O�O���Z�L�U�H���M�X�Q�F�W�L�R�Q�V�����7�L�J�K�W�H�Q���D�O�O���W�H�U�P�L�Q�D�O���V�F�U�H�Zs.

Control is erratic �:�L�U�L�Q�J���L�P�S�U�R�S�H�U�O�\���F�R�Q�Q�H�F�W�H�G���R�U���E�U�R�N�H�Q���&�K�H�F�N���Z�L�U�L�Q�J���D�J�D�L�Q�V�W���V�F�K�H�P�D�W�L�F���G�L�D�J�U�D�P��

Fluid temperature 
too high

1. �/�R�Z���D�L�U�À�R�Z���L�Q�W�D�N�H�����H�[�F�H�V�V�L�Y�H���Z�D�U�P���D�L�U��
leaving the fans).

2. Fans not operating. 
 

3. Temperature regulator set too high.
4. �$�L�U���L�Q���W�K�H���V�\�V�W�H�P��

1. Open air passages. Clean coil. Check Fans. 

2. �D�����&�K�H�F�N���P�D�L�Q���Y�R�O�W�D�J�H���S�R�Z�H�U���V�R�X�U�F�H���W�R���X�Q�L�W���� 
�E�����&�K�H�F�N���I�D�Q���P�R�W�R�U�����F�R�Q�W�D�F�W�R�U���D�Q�G���I�D�Q���F�\�F�O�L�Q�J���V�Z�L�W�F�K�� 
c) Check motor thermal protections. 

3. �$�G�M�X�V�W���W�R���R�E�W�D�L�Q���F�R�U�U�H�F�W���W�H�P�S�H�U�D�W�X�U�H��
4. �3�X�U�J�H���D�L�U���Z�L�W�K���D�G�G�L�W�L�R�Q�D�O���Z�D�W�H�U���J�O�\�F�R�O���V�R�O�X�W�L�R�Q��

Erratic fan  
operation

�'�L�U�W�\���R�U���E�O�R�F�N�H�G���G�U�\���F�R�R�O�H�U���F�R�L�O���&�O�H�D�Q���F�R�L�O���R�U���U�H�P�R�Y�H���E�O�R�F�N�D�J�H��

�3�X�P�S���Z�L�O�O���Q�R�W���S�U�L�P�H��
or retain prime after 

operation

1. Air leak in inlet line.
2. �/�R�Z���J�O�\�F�R�O���F�K�D�U�J�H

1. Repair or replace inlet line.
2. �$�G�G���J�O�\�F�R�O����

�)�O�R�Z���U�D�W�H���L�V���O�R�Z

1. Piping is fouled or damaged.
2. �)�D�X�O�W�\���S�X�P�S�� 

3. �3�O�X�P�E�L�Q�J���U�H�V�W�U�L�F�W�L�R�Q�V��
4. �/�R�Z���J�O�\�F�R�O���F�K�D�U�J�H��
5. �$�L�U���L�Q���V�\�V�W�H�P��

1. Check for leaks. Repair leak and add charge.
2. Check pump for proper operation. Check pump main  

voltage value.
3. Remove restrictions.
4. �$�G�G���J�O�\�F�R�O��
5. �3�X�U�J�H���V�\�V�W�H�P��

�3�X�P�S���U�X�Q�V���E�X�W���Q�R��
�À�X�L�G���L�V���S�X�P�S�H�G

1. �)�D�X�O�W�\���S�X�P�S���S�L�S�L�Q�J��
2. Valves closed.

1. Check piping.
2. Open valves.

�(�[�F�H�V�V�L�Y�H���Q�R�L�V�H��
�Z�K�L�O�H���S�X�P�S���L�Q�� 

operation

1. �3�X�P�S���Q�R�W���V�H�F�X�U�H�G���W�R���¿�U�P���I�R�X�Q�G�D�W�L�R�Q��
2. �3�L�S�L�Q�J���Q�R�W���V�X�S�S�R�U�W�H�G���W�R���U�H�O�L�H�Y�H���D�Q�\��

�V�W�U�D�L�Q���R�Q���S�X�P�S���D�V�V�H�P�E�O�\��
3. Restricted outlet line.
4. �/�R�Z���J�O�\�F�R�O���F�K�D�U�J�H��
5. �%�\���S�D�V�V���Y�D�O�Y�H���U�H�T�X�L�U�H�V���D�G�M�X�V�W�P�H�Q�W��

1. �6�H�F�X�U�H���S�X�P�S���S�U�R�S�H�U�O�\��
2. �0�D�N�H���Q�H�F�H�V�V�D�U�\���F�K�D�Q�J�H�V���L�Q���S�L�S�L�Q�J�� 

3. Clean or correct strainer.
4. �$�G�G���J�O�\�F�R�O��
5. �$�G�M�X�V�W���E�\���S�D�V�V���Y�D�O�Y�H��

Damaged contacts 
�R�U���E�X�U�Q�W���F�R�L�O

Defective starter contactor Repair or replace

�3�R�R�U���V�\�V�W�H�P�� 
performance

1. �6�\�V�W�H�P���Q�R�W���E�D�O�D�Q�F�H�G��
2. �%�\�S�D�V�V���Q�R�W���L�Q�V�W�D�O�O�H�G�� 

3. Worn impeller or seals on pump.

4. Worn pu�P�S���P�R�W�R�U���E�H�D�U�L�Q�J�V��

1. �%�D�O�D�Q�F�H���V�\�V�W�H�P��
2. �,�Q�V�W�D�O�O���V�\�V�W�H�P���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���U�H�F�R�P�P�H�Q�G�H�G���S�L�S�L�Q�J��

diagrams.
3. �5�H�S�O�D�F�H���L�P�S�H�O�O�H�U���R�U���V�H�D�O�V���D�V���Q�H�F�H�V�V�D�U�\��
4. �5�H�S�O�D�F�H���E�H�D�U�L�Q�J�V��

12. REPLACEMENT PARTS
�'�R�Z�Q�O�R�D�G���W�K�H���S�D�U�W�V���P�D�Q�X�D�O�� 
at �K�W�W�S�������U�H�I�S�O�X�V���F�R�P���H�Q���S�D�U�W�V���V�H�U�Y�L�F�H�V��

TROUBLESHOOTING
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START-UP REPORT FORM

�,�0�3�2�5�7�$�1�7�����7�K�L�V���V�W�D�U�W�X�S���U�H�S�R�U�W���I�R�U�P���P�X�V�W���E�H���¿�O�O�H�G���R�X�W�����V�L�J�Q�H�G���D�Q�G���V�H�Q�W���W�R���5�H�I�3�O�X�V���I�R�U���W�K�H���Z�D�U�U�D�Q�W�\���W�R���E�H���K�R�Q�R�X�U�H�G��

1. GENERAL INFORMATION
JOB LOCATION: ____________________________________________________________________________________________________________________________________
__

REFPLUS RJ No:   CONTRACTOR NAME:      
 

FLUID COOLER MODEL No.:  FLUID COOLER SERIAL No.:    
____________________

PUMP PACKAGE MODEL:  PUMP PACKAGE SERIAL No.:    
____________________

2. OPERATING INFORMATION
RETURN GLYCOL TEMP. (LLT): ________________________OF DB GLYCOL SOLUTION:   �…ETHYLENE   �…PROPYLENE    �…OTHER_________________

SUPPLY GLYCOL TEMP. (ELT): ________________________ OF DB GLYCOL SOLUTION:   ___________________  %

SYSTEM FLOW RATE (IF AVAILABLE): __________________ US GMP AMBIENT/OUTSIDE TEMP:   _________  OF

TOTAL SYSTEM HEAD (IF AVAILABLE): _________________ FT H2O (PSI) AQUASTAT TEMP. SETTING:   _________  OF

COIL PRESSURE DROP (IF AVAILABLE): _______________  PSI �…�� CHECK FAN MOTORS FOR PROPER ROTATION.

3. ELECTRICAL INFORMATION
FLOW SWITCH: �…PASS �…N/A PUMP ENABLE: �…PASS �…N/A 

PUMP-1 OVERLOAD: �…PASS �…N/A FLUID COOLER ENABLE: �…PASS �…N/A 

PUMP-2 OVERLOAD: �…PASS      �…N/A ALARM CONTACTS: �…PASS �…N/A 

4. ELECTRICAL MEASUREMENTS
MAIN POWER (DESIGN):  __________V /  ________ PH / _______Hz

MAIN POWER (MEASURED):  __________V 

CONTROL VOLTAGE (MEASURED):  __________V

TOTAL UNIT AMPERAGE (MEASURED)   __________  AMPS

PUMP 1 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

PUMP 2 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 1 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 2 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 3 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 4 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 5 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 6 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 7 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 8 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 9 __________AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 10 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 11 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 12 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 13 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 14 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 15 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 17 __________ AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________AMPS (RATED)

FAN 18 __________AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 19 __________AMPS (LINE 1) __________ AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

FAN 20 __________ AMPS (LINE 1) __________AMPS (LINE 2) _________ AMPS (LINE 3) _________ AMPS (RATED)

DATE : ________________________________________ TECHNICIAN: ________________________________________________________

  SIGNATURE:_________________________________________________________

TAKE A PHOTO OF THIS FORM AND SEND TO:
service@refplus.com

�6�7�$�5�7���8�3���)�2�5�0
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START-UP REPORT FORM - OPTIONAL ADIABATIC SYSTEM

�,�0�3�2�5�7�$�1�7�����7�K�L�V���V�W�D�U�W�X�S���U�H�S�R�U�W���I�R�U�P���P�X�V�W���E�H���¿�O�O�H�G���R�X�W�����V�L�J�Q�H�G���D�Q�G���V�H�Q�W���W�R���5�H�I�3�O�X�V���I�R�U���W�K�H���Z�D�U�U�D�Q�W�\���W�R���E�H���K�R�Q�R�X�U�H�G��

PRE-START-UP (Check each item when completed)

�…�� CHECK WATER SUPPLY �…�� CHECK AIR VENT (PROPER CONNECTION)

�…�� CHECK ATOMIZING NOZZLES FOR LEAKS (PROPERLY TIGHTENED) AND ORIENTATION �…�� CHECK PULSING VALVE FOR PROPER OPERATION 

�…�� CHECK FILTER (PROPERLY IN PLACE) �…�� CHECK ADIABATIC PUMP CURRENT CONSUMED 

WATER SUPPLY PRESSURE       PSIG    UNIT VOLTAGE   

PUMP OUTLET PRESSURE      PSI

DATE : ________________________________________ TECHNICIAN: ________________________________________________________

  SIGNATURE:_________________________________________________________

TAKE A PHOTO OF THIS FORM AND SEND TO:
service@refplus.com

�6�7�$�5�7���8�3���)�2�5�0
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UNIT DIMENSIONS

FAN
ARRANGEMENT

UNIT DIMENSIONS (INCHES [MM])

A B C D

1X1  43 [1092] 49 1/2 [1257] 41 1/2 [1054] 38 [965] 

1X2 83 [2108] 89 1/2 [2273] 81 1/2 [2070] 38 [965] 

1X3 123 [3124] 129 1/2 [3289] 121 1/2 [3086] 38 [965]

2X2 83 [2108] 89 1/2 [2273] 81 1/2 [2070] 73 [1855]

2X3 123 [3224] 129 1/2 [3289] 121 1/2 [3086] 73 [1855]

A
9/16ø [14] - MOUNTING HOLES

44
[1118]39

[991]
17

[432]

8
[203]

B
C

D

9/16ø [14] - 4 MOUNTING HOLES

44
[1117]

28
[711]

33
[838]

39 1/2
[1003]

31 1/2
[800]

39
[990]

5
[127]

17
[431]

8
[203]

FCD

FMD
UNIT DIMENSIONS (INCHES [MM])
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FAN
ARRANGEMENT

UNIT DIMENSIONS (INCHES [MM])

A B C D

1X1  60 [1524] 66 1/2 [1989] 58 1/2 [1485] 48 [1219] 

1X2 117 [2972] 123 1/2 [3137] 115 1/2 [2934] 48 [1219] 

1X3 174 [4420] 180 1/2 [4585] 172 1/2 [4382] 48 [1219]

1X4 231 [5867] 237 1/2 [6033] 229 1/2 [5829] 48 [1219]

1X5 288 [7315] 294 1/2 [7480] 286 1/2 [7277] 48 [1219]

1X6 345 [8763] 351 1/2 [8928] 343 1/2 [8725] 48 [1219]

1X7 402 [10211] 408 1/2 [10376] 400 1/2 [10173] 48 [1219]

2X2 117 [2972] 123 1/2 [3137] 115 1/2 [2934] 93 [2362]

2X3 174 [4420] 180 1/2 [4585] 172 1/2 [4382] 93 [2362]

2X4 231 [5867] 237 1/2 [6033] 229 1/2 [5829] 93 [2362]

2X5 288 [7315] 294 1/2 [7480] 286 1/2 [7277] 93 [2362]

2X6 345 [8763] 351 1/2 [8928] 343 1/2 [8725] 93 [2362]

2X7 402 [10211] 408 1/2 [10376] 400 1/2 [10173] 93 [2362]

A
9/16ø [14] - MOUNTING HOLES

52**
[1321]

59 7/8*
[1522] 47

[1194]
22

[559]

8
[203]

* MODELS W/ ZIEHL-ABEGG FANS ONLY

** OVERALL HEIGHT FOR
MODELS W/ STANDARD 
EFFICIENCY FANS 

B
C

D

FLD-FND-FVD-FBD

UNIT DIMENSIONS
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WIRING DIAGRAMS STANDARD-EFFICIENCY FANS W/OUT CONTROLS

M# : Fan Motor
MF# : Motor Fuses

#C : Main Contactor

M4

M3

M2

M1

M6

M5

M10

M9

M8

M7

C
O

N
T

R
O

L B
O

X

NFD : Non Fused DisconnectM12

M11

4

5

3

2

1

4C

5C

3C

2C

1C

C

15A
MDA

24V

250VA

208V

L1

L2

L3
208/3/60

MF1
15A CC

M2

M3

M4

M6

M5

M8

M7

M10

M9

MF4
15A CC

MF5
15A CC

5C2

5C1

5C3

4C1

4C2

4C3

MF2
15A CC

2C2

2C1

2C3

M1

1C3

1C1

1C2

N.F.D.

M12

M11MF5
15A CC

6C2

6C1

6C3

6 6C

MF3
15A CC

3C1

3C2

3C3
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WIRING DIAGRAMS STANDARD-EFFICIENCY FANS W/ AQUASTAT CONTROLS

M4

M3

M2

M1

M6

M5

M10

M9

M8

M7

M12

M11

C
O

N
T

R
O

L B
O

X

CCN : Control Module
#C : Main Contactor

MF# : Motor Fuses
M# : Fan Motor

NFD : Non Fused Disconnect
SCN : Expansion Module

N.F.D.

15A
MDA

24V

250VA

600V

L1

L2

L3
600/3/60

M10

M9

M12

M11MF6
6A CC

MF5
6A CC

6C1

6C2

6C3

5C2

5C1

M2

M1

M3

M4

M6

M5

M8

M7

3C2

MF4
6A CC

MF3
6A CC

5C3

4C1

4C2

4C3

3C1

MF2
6A CC

MF1
6A CC

2C2

3C3

2C1

1C1

2C3

1C3

1C2

75VA

600V

24V
CLASS

2

5C

3C

4C

C

I

2C

1C

6C

C450SCN

LC1

LC2

C450CCN

NO1 V
O

LT
C

O
M SENSOR 1

NO2

NO1

NO2

LC1

LC2

C450SCN

LC1

LC2

NO1

NO2

WIRING DIAGRAMS STANDARD-EFFICIENCY FANS W/ AQUASTAT CONTROLS
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WIRING DIAGRAMS HIGH-EFFICIENCY FANS W/OUT CONTROLS

7

#C3

DETAIL "A"

WHITEYELLOW

M#
TB

YELLOW

BLUE

BROWN
RED

ORANGE

V1 BLUE

U2

W2
U1 BLACK

WHITE

BLACK
ORANGE

TB

BLACK
GRAY

W1
V2

RED
RED

TWIN SPEED
WIRING

#C1#C2

YELLOWWHITE

M#

TB

V1BLUE

U2

W2
U1

RED
BROWN
ORANGE
YELLOW

BLUE

BLACK
WHITE

BLACK
ORANGETB

W1
V2

BLACK
GRAY

RED
RED

#L3#L1 #L2#H2 #H3#H1

M4

M3

M2

M1

M6

M5

M12

M11

M8

M7

C
O

N
T

R
O

L B
O

X

M10

M9

L2  RED

L1  BLUE

L3  BLACK

600V

120V
3A

MDA

250VA

USE COPPER SUPPLY WIRES
600/3/60

N.F.D. MF1
10A CC

MF2
10A CC

MF3
10A CC

MF4
10A CC

MF5
10A CC

MF6
10A CC

M12

M10

M11

M8

M9

M7

M6

M4

M5

M2

M3

DETAIL "A" TYP.

M1

4L

RELAY LINE USED FOR THE HIGH/LOW FUNCTIONS
OF MOTORS. CONTROL REQUIRED.

5
TB9 TB10

2R

1R

5L

5C

5H4

5L4

4C

5H

4

3

TB7 TB8

TB5 TB6

2

1

TB3 TB4

TB1 TB2

C

4H4

4L4

3C

4H

3L4

3H4

2C

3L

3H

2L4

2H4

1C

2L

2H

1L4

1H4
1H

1L

6
TB11 TB12

6H
6H4

6C

6L

6L4

1R1

1R2

1R3

1R4

2R1

2R2

#L : Low Speed Contactor
#R : Relay

M# : Fan Motor

TB# : Motor Thermal Protection

#C : Main Contactor
#H : High Speed Contactor

NFD : Non Fused Disconnect
MF# : Motor Fuses
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WIRING DIAGRAMS HIGH-EFFICIENCY FANS W/ AQUASTAT CONTROLS

BLACK

L2

L1

L3

RED

BLUE

5C

6H4

6L4

6C

6H

6L

5L4

5H4

4H4

4L4

3L4

3H4

2L4

2H4

1H4

1L4

5L

5H

4L

4C

3L

4H

3C

2C

3H

2H

2L

1H

1C

1L

600V

24V

15A
MDA

250VA

USE COPPER SUPPLY WIRES

N.F.D.

TB11 TB12

TB9

TB7

TB10

TB8

TB5

TB3

TB6

TB4

TB1 TB2

600/3/60

24V
CLASS

2

600V

75VA

C450SCN

N.O.

COM

N.O.

COM

C450CCN

N.O. V
O

LT
C

O
M SENSOR 1

COM

N.O.

COM

C450SCN

N.O.

COM

N.O.

COM

T1

2R

1R

1R1

1R2

1R3

1R4

2R1

2R2

#C3

DETAIL "A"

WHITEYELLOW

M#

TB

YELLOW

BLUE

BROWN

RED

ORANGE

V1
BLUE

U2

W2

U1
BLACK

WHITE

BLACK

ORANGE
TB

BLACK

GRAY
W1

V2

RED

RED

TWIN SPEED WIRING

#C1 #C2

YELLOWWHITE

M#

TB

V1
BLUE

U2

W2

U1

RED

BROWN

ORANGE

YELLOW

BLUE

BLACK

WHITE

BLACK

ORANGE
TB

W1

V2

BLACK

GRAY

RED

RED

#L3#L1 #L2#H2 #H3#H1

M4

M3

M2

M1

M6

M5

M10

M9

M8

M7

M12

M11

C
O

N
T

R
O

L B
O

X

#L : Low Speed Contactor

#R : Relay

M# : Fan Motor

TB# : Motor Thermal Protection

CCN : Control Module

#C : Main Contactor

#H : High Speed Contactor 

NFD : Non Fused Disconnect

MF# : Motor Fuses

SCN : Expansion Module

T# : Thermostat

M12

MF6
6A CC

MF5
6A CC

MF4
6A CC

MF3
6A CC

M10

M11

M9

M7

M8

M5

M6

DETAIL "A" TYP.

MF2
6A CC

MF1
6A CC

M3

M4

M1

M2
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M4

M3

M2

M1

M6

M5

C
O

N
T

R
O

L B
O

X

#C3

DETAIL "B"

WHITEYELLOW

M#
TB

YELLOW

BLUE

BROWN

RED

ORANGE

V1 BLUE

U2

W2

U1 BLACK

WHITE

BLACK

ORANGETB

BLACK

GRAY
W1

V2

RED

RED

TWIN SPEED 
WIRING

#C1#C2

YELLOWWHITE

M#
TB

V1 BLUE

U2

W2

U1

RED

ORANGE

BROWN

YELLOW

BLUE

WHITE

BLACK

BLACK

ORANGETB

W1

V2

BLACK

GRAY

RED

RED

#L3#L1#L2#H2#H3#H1

M8

M7

#L : Low Speed Contactor

#R : Relay

M# : Fan Motor

TB# : Motor Thermal Protection

CCN : Control Module

#C : Main Contactor
#H : High Speed Contactor

NFD : Non Fused Disconnect
MF# : Motor Fuses

SPN : Expansion Module
T# : Thermostat

BLACKRED BLUE

24VGND D1 E1 A1

L3L2L1

M#

BLACKRED BLUE

24VGNDD1 E1 A1

L3L2L1

M#

ECM WIRING

#R1 #R2

DETAIL "A"

AO1COM

C450
SPN

TO
C450
CCN

BLACK

L2

L1

L3

RED

BLUE

600V

24V

10A
MDA

150VA

USE COPPER SUPPLY WIRES

N.F.D.

600/3/60

24V
CLASS

2

600V

75VA

M7

M8

M5

M6

M3

M4

MF5
10A CC

MF4
10A CC

MF3
10A CC

3L4

3H4

C

I

3L

3C

3H

TB1 TB2

C450CCN

N.O. V
O

LT
C

O
M

SENSOR 1
COM

N.O.

COM

1R1

1R2

2R

4L4

4H4
4L

4C

4H

1R3

C450SBNLC1

NO1

T1
1R

DETAIL "B"

M2

M1H2

H1

H3

X2

X1

X3

ATF1
8A CC

MF1
10A CC

5700VA DETAIL "A"

2L4

2H4
2L

2C

2H

3

1

2C4

2R3

4

2 5
3C4

6

7
4C4

8

TB5

TB3

TB6

TB4

WIRING DIAGRAMS HIGH-EFFICIENCY ECM FANS W/ AQUASTAT CONTROLS 
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WIRING DIAGRAMS HIGH-EFFICIENCY FANS W/OUT CONTROLS - ADIABATIC

#C3

DETAIL "A"

WHITEYELLOW

M#

TB

YELLOW

BLUE

BROWN

RED

ORANGE

V1 BLUE

U2

W2

U1 BLACK

WHITE

BLACK

ORANGETB

BLACK

GRAY
W1

V2

RED

RED

TWIN SPEED 
WIRING

#C1#C2

YELLOWWHITE

M#

TB

V1
BLUE

U2

W2

U1

RED

BROWN

ORANGE

YELLOW

BLUE

BLACK

WHITE

BLACK

ORANGE
TB

W1

V2

BLACK

GRAY

RED

RED

#L3#L1 #L2#H2#H3#H1

#L : Low Speed Contactor
#R : Relay

M# : Fan Motor

TB# : Motor Thermal Protection

MF# : Motor Fuses

#C : Main Contactor

#H : High Speed Contactor

M4

M3

M2

M1

M6

M5

M12

M11

M8

M7

C
O

N
T

R
O

L B
O

X

M10

M9

NFD : Non Fused Disconnect

#C4 : Auxiliary Contactor

ATS : Air Temperature Sensor
AVV : Air Vent Solenoid Valve
LTS : Liquid Temperature Sensor

BLACK

L2

L1

L3

RED

BLUE

600V

24V

15A
MDA

250VA

USE COPPER SUPPLY WIRES600/3/60

N.F.D. MF1
10A CC

MF6
10A CC

MF5
10A CC

M12

M10

M11

MF4
10A CC

MF3
10A CC

M8

M9

M7

M6

MF2
10A CC

M4

M5

M2

M3

DETAIL "A" TYP.

M1

4L

RELAY LINE USED FOR THE HIGH/LOW FUNCTIONS
OF MOTORS. CONTROL REQUIRED.

7

5
TB9 TB10

2R

1R

5L

5C

5H4

5L4

4C

5H

4

3

TB7 TB8

TB5 TB6

2

1

TB3 TB4

TB1 TB2

C

4H4

4L4

3C

4H

3L4

3H4

2C

3L

3H

2L4

2H4

1C

2L

2H

1L4

1H4
1H

1L

6
TB11 TB12

6H

6H4

6C

6L

6L4

1R1

1R2

1R3

1R4

2R1

2R2

10

8

2C4

1C4

11

9

12
3C4

13

14
4C4

15

16
5C4

17

18
6C4

19

I1

I2

06

H3

AVV

B1

G

ATS

B2

G

LTS

(TO BE INST'L UNDER
ELECTRICAL BOX)

(TO BE INST'L ON
LIQUID HEADER)

2R3

INTERLOCK
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PIPING DIAGRAMS TYPICAL FIELD PIPING DIAGRAM  

F
LU

ID
 IN

LE
T

F
LU

ID
 C

O
O

LE
R

B
Y

P
A

S
S

M
A

N
U

A
L

S
H

U
T-

O
F

F
V

A
LV

E
 F

LU
ID

 O
U

T
LE

T

P
U

M
P

1

P
U

M
P

2

T
H

E
R

M
O

S
TA

T
S

E
N

S
O

R

S
H

U
T

 O
F

V
A

LV
E

S
H

U
T

 O
F

V
A

LV
E

S
H

U
T

 O
F

V
A

LV
E

P
R

E
S

S
U

R
E

G
A

U
G

E
LO

W
H

IG
H

P
R

E
S

S
U

R
E

D
IF

F
E

R
E

N
T

IA
L

S
W

IT
C
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GENERAL WARRANTY
REFPLUS (SELLER) WARRANTS THAT THE EQUIPMENT MANUFACTURED BY THE SELLER, INCLUDING SERVICE PARTS, AND SOLD 
UNDER THIS CONTRACT SHALL BE FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP FOR A PERIOD OF TWELVE (12) 
MONTHS FROM THE DATE OF EQUIPMENT START-UP OR EIGHTEEN (18) MONTHS FROM THE DATE OF SHIPMENT, WHICHEVER 
OCCURS FIRST. ZIEHL-ABEGG FAN ASSEMBLIES ARE WARRANTED AGAINST DEFECTS IN MATERIALS AND WORKMANSHIP FOR A 
PERIOD OF TWENTY-FOUR (24) MONTHS FROM THE DATE OF EQUIPMENT START-UP OR THIRTY (30) MONTHS FROM THE DATE OF 
SHIPMENT, WHICHEVER OCCURS FIRST. 

WRITTEN NOTICE OF A DEFECT IN MATERIAL AND WORKMANSHIP SHALL BE SENT TO SELLER IMMEDIATELY UPON DISCOVERY BY 
BUYER. DEFECTIVE PARTS SHALL BE REPAIRED OR REPLACED PROVIDED THAT INSPECTION BY SELLER VERIFIES THE CLAIMED 
DEFECT(S).  THE SELLER’S OBLIGATION UNDER THIS WARRANTY IS LIMITED SOLELY TO THE REPAIR OR REPLACEMENT, AT 
SELLER’S OPTIONS, OF ANY PART OR PARTS THEREOF WHICH SHALL DISCLOSE TO THE SELLER’S SATISFACTION TO HAVE BEEN 
DEFECTIVE UNDER NORMAL USE AND SERVICE. THIS SHALL BE THE BUYER’S EXCLUSIVE REMEDY. ALL OTHER WARRANTIES, 
WHETHER VERBAL OR WRITTEN, AND ALL WARRANTIES IMPLIED BY LAW, INCLUDING ANY WARRANTIES OF MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE, ARE HEREBY EXCLUDED.  NO REPRESENTATIVE OR AGENT OF SELLER IS AUTHORIZED 
TO MODIFY OR EXPAND THE EXPRESS WARRANTIES OF SELLER. REPAIRS MADE WITHOUT THE PRIOR WRITTEN APPROVAL 
OF SELLER SHALL VOID ALL WARRANTIES COVERING MATERIAL AND WORKMANSHIP. SELLER SHALL NOT BE LIABLE FOR ANY 
DIRECT, INDIRECT INCIDENTAL, CONSEQUENTIAL, OR OTHER FORM OF LOSS, INJURY, DAMAGE, COST, OR EXPENSE, WHETHER 
CAUSED BY DELAY, FAILURE, OR PERFORMANCE, BREACH OF WARRANTY, OR BY ANY CAUSE WHATSOEVER. FAILURE ON THE 
PART OF BUYER OR OF OTHER PARTIES TO PROPERLY MAINTAIN THE PRODUCT(S) SOLD UNDER THIS CONTRACT, OR THE 
�2�3�(�5�$�7�,�2�1�� �2�)�� �6�8�&�+�� �3�5�2�'�8�&�7���6������ �%�<�� �%�8�<�(�5�� �$�1�'���2�5�� �2�7�+�(�5�� �3�$�5�7�,�(�6�� �8�1�'�(�5�� �&�2�1�'�,�7�,�2�1�6�� �0�2�5�(�� �6�(�9�(�5�(�� �7�+�$�1�� �7�+�2�6�(��
FOR WHICH SUCH PRODUCT(S) WERE DESIGNED SHALL VOID ALL WARRANTIES COVERING MATERIALS AND WORKMANSHIP. 
WARRANTY IS VOID IF PRODUCT IS USED OR OPERATED ON LOW OR IMPROPER VOLTAGES OR IN A MANNER CONTRARY TO 
THE INSTRUCTIONS COVERING THE INSTALLATION, USE AND MAINTENANCE WHICH ACCOMPANIES SUCH PRODUCT. SELLER’S 
OBLIGATION UNDER THIS WARRANTY SHALL BE VOID IF BUYER FAILS WITHOUT LEGAL JUSTIFICATION TO PAY SELLER, WHEN DUE, 
THE FULL PURCHASE PRICE FOR THE EQUIPMENT SOLD HEREUNDER. BUYER ASSUMES LIABILITY FOR AND SHALL BEAR THE 
COSTS OF COMPLIANCE WITH ALL LAWS, REGULATIONS, CODES STANDARDS OR ORDINANCES APPLICABLE TO THE LOCATION, 
OPERATION AND MAINTENANCE OF THE PRODUCT(S) SOLD UNDER THIS CONTRACT. THIS WARRANTY APPLIES ONLY TO THE 
ORIGINAL PURCHASER OF THE EQUIPMENT AND DOES NOT EXTEND, EXPRESSLY OR BY IMPLICATION, TO THE THIRD PARTIES 
OR OTHERS WITHOUT THE SPECIFIC WRITTEN APPROVAL AND ACKNOWLEDGMENT OF SELLER.

PROOF OF START-UP:
START-UP REPORT FORM SHALL BE FILLED, SIGNED BY BUYER, AND RECEIVED BY SELLER AT THE TIME OF INSTALLATION OF A 
COMPLETE UNIT IN ORDER TO ESTABLISH THE EFFECTIVE DATE OF THE WARRANTY AND PROVE INDUSTRY BEST PRACTICES 
WERE COMPLIED WITH FLAWLESSLY FOR THE INSTALLATION OF THE EQUIPMENT. THIS WILL ALSO DEMONSTRATE THAT PROPER 
START-UP PROCEDURES FOUND IN THE INSTALLATION, OPERATING AND MAINTENANCE MANUAL (IOM) SUPPLIED WITH THE 
EQUIPMENT WERE FOLLOWED, FAILING WHICH, THE PRESENT WARRANTY SHALL BE NULL AND VOID.

COMPRESSOR WARRANTY:
A COMPRESSOR DETERMINED BY SELLER TO HAVE BEEN DEFECTIVE WITHIN THE WARRANTY PERIOD SHALL BE RETURNED 
TO THE NEAREST AUTHORIZED DEALER OF THE COMPRESSOR, WITHOUT ANY ADDITIONAL IMPLICATION FROM THE SELLER. 
�&�2�0�3�5�(�6�6�2�5�� �0�$�1�8�)�$�&�7�8�5�(�5���'�,�6�7�5�,�%�8�7�2�5�� �6�+�$�/�/�� �+�2�1�2�5�� �7�+�(�� �&�2�0�3�5�(�6�6�2�5�� �/�,�0�,�7�(�'�� �:�$�5�5�$�1�7�<���� �� �1�2�� �)�5�(�,�*�+�7�� �6�+�$�/�/��
BE ALLOWED FOR TRANSPORTATION OF THE COMPRESSOR TO AND FROM THE COMPRESSOR DEALER. THE REPLACEMENT 
COMPRESSOR SHALL BE IDENTICAL TO THE MODEL BEING REPLACED. ADDITIONAL CHARGES, WHICH MAY RESULT FROM THE 
REPLACEMENT OF ANOTHER THAN IDENTICAL COMPRESSOR, ARE NOT COVERED BY THIS WARRANTY.

OPTIONAL EXTENDED WARRANTY ON COMPRESSORS:
THE SELLER OFFERS AN OPTIONAL 4-YEAR EXTENDED WARRANTY ON ALL ITS COMPRESSORS. THIS WARRANTY IS SUBJECT 
TO THE ABOVE-STATED WARRANTY, IS NON-TRANSFERABLE AND IS ONLY VALID IN CANADA AND THE USA. 

EXCLUSIONS:
• THIS WARRANTY DOES NOT COVER THE COSTS OF REMOVING, SHIPPING, OR REINSTALLING THE EQUIPMENT.  

• �7�+�,�6���:�$�5�5�$�1�7�<���'�2�(�6���1�2�7���&�2�9�(�5���1�2�5�0�$�/���:�(�$�5���$�1�'���7�(�$�5���2�5���7�+�(���(�5�2�6�,�2�1�����&�2�5�5�2�6�,�2�1���$�1�'���2�5���'�(�7�(�5�,�2�5�$�7�,�2�1���2�)��
THE PRODUCT(S) FROM UNUSUAL CAUSES.

• THIS WARRANTY DOES NOT COVER THE REPAIR OR REPLACEMENT OF ANY EQUIPMENT WHICH HAS BEEN REPAIRED OR 
ALTERED OUTSIDE OF THE FACTORY IN ANY WAY.

• THIS WARRANTY DOES NOT COVER EQUIPMENT AND PARTS WHICH HAVE BEEN SUBJECT TO NEGLIGENCE, MISUSE, OR 
ABUSE, OR TO PRESSURES IN EXCESS OF STATED LIMITS. 

• THIS WARRANTY DOES NOT APPLY TO DEFECTS IN PRODUCT(S) FOR WHICH PAYMENT IN FULL HAS NOT BEEN RECEIVED 
BY SELLER.

• NO WARRANTIES BY SELLER SHALL APPLY TO ACCESSORIES SUPPLIED BY OTHERS.

• THIS WARRANTY DOES NOT APPLY TO THE LOSS OF FOOD OR ANY PRODUCTS OR REFRIGERANT DUE TO AN EQUIPMENT 
FAILURE OR FOR ANY OTHER REASON. 

• THIS WARRANTY DOES NOT APPLY IF THE START-UP REPORT FORM WAS NOT FILLED, SIGNED, AND PRESENTED AND RE-
CEIVED BY SELLER BY THE BUYER AT THE TIME OF INSTALLATION. 
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