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STORAGE, HANDLING, AND TRANSPORTATION

Microchannel heat exchangers are shipped in a vertical position (in most cases), securely packed within reinforced wooden crates to prevent 
sliding, movement, or deformation during transportation. The crates are strengthened with wooden beams at the base and sealed at the top 
using screws. Inside the crates, partitioning cardboard and plastic seals are used to keep the heat exchangers separated from each other and 
the crate walls, ensuring additional protection.
Each heat exchanger is sealed and charged with nitrogen gas at a pressure of 0.02–0.20MPa, except for those shipped by air. This nitrogen 
charge helps preserve the integrity of the product during transit, preventing contamination and maintaining quality.

Packing

Storage

Avoid storing heat exchangers in a horizontal position for extended periods.IMPORTANT

Handling instructions and crate content can be identi�ed by reading stickers applied to the crate walls.IMPORTANT

Fig. 14. Position for long-term storage

Microchannel heat exchangers should be stored indoors in a dry, clean environment, adhering to the following conditions:

•  Temperature range: maintain a storage temperature between -40°C to 120°C (-40°F to 250°F)
•  Avoid direct sunlight: ensure the heat exchangers are shielded from direct sunlight
•  Prevent corrosive exposure: take measures to avoid exposure to corrosive environments during storage
•  Maintain cleanliness: prevent metal chips and copper or steel dust in the storage area, as these can lead to galvanic corrosion. The 

storage and installation areas should remain separate from machining or welding areas
•  Storage position: store heat exchangers in a vertical position, preferably in their original packaging, until installation
•  No stacking: do not stack heat exchangers �at on top of each other
•  Proper storage practices: Improper storage and stacking can lead to premature corrosion or deformation, reducing the service life of the 

heat exchangers
•  Extended storage: for prolonged storage periods, consult with Kaltra for suitable measures to implement additional corrosion protection

Heat exchangers should be stored without any �uids inside and must have protective caps placed on the 
refrigerant connection pipes. This precaution helps prevent corrosion and contamination.IMPORTANT
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Never drop, impact, place heavy objects on top of, or step on the microchannel coil. Such actions can 
lead to warping or structural damage to the coil.

CAUTION

During transportation and handling, avoid exerting undue pressures, accidental hits, and avoid any 
shocks that could damage the product.

CAUTION

Handling

Heat exchangers can be transported individually or stacked on wooden pallets. For long-distance transportation, it is highly recommended to 
keep the heat exchangers in their original packaging to ensure maximum protection. Take precautions to prevent continuous vibration during 
transportation, as this can lead to damage to the heat exchangers.

Transportation

To avoid damages, never lift the microchannel coil by the refrigerant connection pipes.IMPORTANT

Check the heat exchanger is as ordered, discrepancies or transit damage should be reported to Kaltra 
immediately. Care should be taken to ensure the unit does not sustain damage before it is installed.
It is strictly prohibited to use the connections, which are delicate parts of the coil, as anchoring points 
when lifting or handling the unit. This would cause serious damage to the coil and serious risks for the 
safety of persons and goods.

CAUTION

Kaltra accepts no responsibility for any mishandlings during the lifting or moving of heat exchangers.CAUTION

Always consider the maximum weight of the components you are handling. Utilize appropriate lifting 
and supporting devices to move heavy items safely.

CAUTION

While microchannel coils are constructed to be robust, careful handling is essential to prevent damage and leaks. Here are some key guidelines:

•  Handling precautions: despite their robust construction, avoid improper handling that could lead to damage or leaks. The airside �ns of 
microchannel coils are rigid but less forgiving to bending

•  Weight consideration: the lightweight design of microchannel coils allows for manual handling; however, it’s crucial to use lifting lugs or 
mountings speci�cally designed for installation and removal

•  Avoid straps: do not use straps wrapped around the coil surface, as this can cause physical damage
•  Cleaning before installation: if cleaning is necessary before installation, ensure to rinse the heat exchanger only. Avoid using any 

chemicals for cleaning
•  Refer to the manual: for detailed instructions on the cleaning procedure, refer to the appropriate section of the present manual to ensure 

compliance with recommended practices
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INSTALLATION

Installation of the heat exchangers must be conducted by trained and experienced professionals. It should adhere to standard refrigeration 
practices, the guidelines outlined in this manual, as well as local regulations and applicable directives.

The system designer and installation engineer are responsible for ensuring that all requirements are met in accordance with the system 
application and installation guidelines.

Kaltra disclaims any responsibility for issues arising from improper installation, which may result in heat 
exchanger malfunctions or damage to the equipment.IMPORTANT

Coil Orientation

Prior to installation, identify the locations of the inlet and outlet refrigerant connections. For optimal performance, the condenser coil must be 
installed so that the outlet refrigerant connection is positioned lower than, or at least at the same level as, the inlet connection. To locate the 
inlet and outlet connections, refer to the product label, identi�cation marks on the connection pipes, or the documentation provided with the 
heat exchanger.

Inclination Angle

For optimal performance, the microchannel condenser should be installed at an inclination angle of 15 degrees or higher from the horizontal. 
Condenser coils with horizontal manifolds are particularly sensitive to the installation angle due to the integrated gas-stopping ba�e in the 
outlet manifold. Therefore, these heat exchangers must be con�gured according to the speci�ed installation angle.

Locating Fans

Achieving maximum condenser performance requires uniform air�ow distribution across the coil face. It is crucial to select and position the 
fans to ensure optimal air stream distribution. Additionally, determine the appropriate distance between the fan impeller and the coil face to 
enhance e�ciency.

Fig. 15: Condenser coil orientation

A Inlet refrigerant connection

B Outlet refrigerant connection

A

B

B

A

Before installation, clean the heat exchanger as needed. Please refer to the relevant section of this 
manual for detailed cleaning instructions. Ensure to evacuate the nitrogen gas from the coil. It is 
advisable to reinsert the connection plugs and avoid removing them until absolutely necessary.

IMPORTANT
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Mounting

Mounting the heat exchanger must be carried out with careful consideration of several factors: ensuring airtightness of the assembly, 
accommodating thermal expansion and contraction of the coil due to changes in ambient and refrigerant temperatures, and addressing 
vibrations induced by unit components such as fans and compressors. It is particularly important to prevent direct contact between the 
aluminum coil core and any components made of dissimilar metals, as this could lead to galvanic corrosion.

Airtightness

To maximize heat exchanger performance, it should be fully sealed with a rubber or plastic band around its perimeter. This airtight seal 
minimizes air�ow loss, even during thermal contraction of the coil. Additionally, the rubber or plastic band serves to isolate the condenser coil 
from the framing, reducing the risk of corrosion and minimizing vibration issues.

Thermal Expansion

The table below presents the minimum recommended allowance for thermal expansion, calculated based on the dimensions of the heat 
exchanger and assuming an 80°C temperature di�erential. If high or low ambient operating conditions are anticipated, the allowance for 
thermal expansion should be increased. This adjustment should be based on the maximum discharge temperature at the high-pressure safety 
cutout, minus the lowest expected ambient operating temperature.

Aluminum has a higher thermal expansion rate compared to most other metals, and this should be 
considered during both the system design phase and the installation process.IMPORTANT

≤200ASTM D7091 0.25

Thermal expansion allowances  

mm mm

≤350ASTM D3363 0.40

≤500ASTM D3359 0.60

≤1000ASTM D870 1.10

≤1500ASTM B368 1.50

≤2000ASTM G154 2.00

≤800ASTM D2247 0.90

≤1250ASTM D523 1.30

≤1750ASTM G85 Annex A3 1.75

≤650ASTM B117 0.75

Heat exchanger length/width Thermal expansion allowance1

≤2500ASTM B368 2.50

≤3000ASTM G154 3.00

≤2250ASTM D523 2.25

≤2750ASTM G85 Annex A3 2.75

1 - for 80°C temperature di�erential

To prevent potential coil damage due to thermal expansion, microchannel heat exchangers must be mounted using �xtures that allow for free 
expansion in both horizontal and vertical directions (Fig. 17A-17C). This consideration should also apply when positioning the refrigerant pipe 
supports. The inlet and outlet refrigerant connections should be adequately supported to ensure that the brazed joints are not subjected to 
stress or tension.

Vibration and Stresses

Excessive vibrations can lead to leaks and other failures in microchannel heat exchangers. The table below outlines the allowable vibration 
ranges. It is crucial to ensure that vibration levels remain within speci�ed limits.

The warranty does not cover the cases related to damage caused by exceeding vibrations.CAUTION

To e�ectively minimize vibrations, it is recommended to use rubber or plastic washers on coil mountings and to install heat exchanger 
manifolds with rubber or plastic supports.
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Vibration allowances  

Property  Allowance

Amplitude mm ≤0.15

Peak amplitude mm 0.25

Acceleration m·s-2 ≤20

Connecting Refrigerant Lines

Bending Procedure

To minimize shipping and handling costs for heat exchangers, microchannel coils can be supplied �at for bending on-site with the customer’s 
equipment. Both uncoated coils and those with protective coatings are suitable for this process. Follow the below instructions when bending 
microchannel heat exchangers.

Perform a trial bending run for the speci�c heat exchanger to verify bending parameters and ensure no 
damages occurred during the bending process.IMPORTANT

To connect the coil with the unit's copper refrigerant piping, the coils feature a brazed copper-to-aluminum connection, which is covered with 
an adhesive shrink sleeve to prevent corrosion between these dissimilar metals.
Protection of this joint is essential when brazing copper-to-copper connections. This can be achieved by placing a wet rag or heat paste over 
the shrink sleeve during the brazing process.

When brazing in the new microchannel coil, the temperature at the copper-to-aluminum joint must not 
exceed 250°C. Failure to follow this requirement could result in coil damage.

CAUTION

Place an aluminum splatter shield using aluminum foil tape during the brazing to protect the heat 
exchanger from galvanic corrosion associated with splatter during the brazing process.IMPORTANT

Fig. 16A-16C illustrate the recommended methods for mounting heat exchangers, ensuring they can freely expand and contract thermally 
while being �rmly isolated from vibrations.

Fig. 16A: Isolating washer Fig. 16B: Isolating manifold support Fig. 16C: Isolating insert

•  Adhere to minimum bend radius: always observe the minimum allowable bend radius speci�ed in this manual. Do not extrapolate 
values. For any minimum bending radius not listed, please consult with Kaltra engineers

•  Check for damage: before beginning the bending operation, ensure the heat exchanger is �at and undamaged. Properly load the heat 
exchanger into the bender, ensuring that the �at tubes are perpendicular to the spindle during the bending process

•  Adjust bending speed: reduce the speed of the bending machine for optimal results
•  Secure the coil: prevent the heat exchanger from sliding along the table by securing it �rmly in place
•  Avoid cantilevered loads: when bending multi-bend coils using a horizontal spindle bender, be cautious of cantilevered loads caused by 

the dead weight of unsupported bent legs
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Over-pressurization of the refrigeration system can result in the explosive discharge of high-pressure 
refrigerant, leading to loss of refrigerant, environmental pollution, equipment damage, serious injury, or 
death. Exercise extreme caution when charging the refrigeration system. Do not exceed the design 
pressure indicated on the unit's nameplate.

CAUTION

Refrigerant Charge and Evacuation

It is crucial to charge the system with the correct amount of refrigerant. An overcharged or undercharged system can lead to signi�cant 
component failure. The �nal refrigerant charge level should be determined based on the design evaporating and condensing pressures. 
Continuously monitor the suction and discharge pressures throughout the charging process to ensure optimal performance.

Refrigerant Charge

Do not attempt to pump down a system equipped with a microchannel condenser, as this may result in 
catastrophic coil failure.

CAUTION

Heat exchangers are shipped with a holding charge of inert gas to protect against contamination and 
moisture during transportation and storage. Prior to evacuation, it is essential to check the charge to 
determine if any leaks are present. If the charge is found to be partially or completely lost, the heat 
exchanger should be inspected for signs of physical damage.

CAUTION

Pressure testing can be hazardous if not conducted properly. It is crucial that personnel performing 
pressure tests are technically competent and suitably quali�ed.

CAUTION

Refrigerant Evacuation

Refrigerant evacuation shall be carried out as follows:

•  Setup: use a high-performance vacuum pump and connect it to both the high- and low-pressure sides of the system via a gauge 
manifold equipped with compound gauges. Install a high vacuum gauge at the furthest point from the vacuum pump to monitor the 
process

•  Initial evacuation: evacuate the system to a vacuum level of 0.5 Torr. If this vacuum level is successfully achieved, no further evacuation 
steps are necessary

•  Triple evacuation (if 0.5 Torr is not initially achieved): begin the �rst evacuation by operating the vacuum pump until the system reaches 
a pressure of 1.5 Torr absolute pressure. Stop the vacuum pump and break the vacuum by introducing oxygen-free nitrogen until the 
pressure rises above zero

•  Second evacuation: repeat the process: operate the vacuum pump to reach 1.5 Torr, then break the vacuum again with oxygen-free 
nitrogen

•  The above operation shall be repeated a second time
•  Final evacuation: evacuate the system a third time, this time until 0.5 Torr absolute pressure is reached

The microchannel heat exchanger has an internal volume that is up to 60% smaller than traditional �nned tube coils, resulting in refrigeration 
systems that require less refrigerant. Consequently, charging these units is critical, and it is easy to accidentally overcharge a microchannel coil. 
To ensure proper charging, Kaltra recommends the following guidelines:

•  Use a digital scale to accurately weigh the refrigerant being added or removed
•  Charge the system with the calculated amount of refrigerant based on the design speci�cations
•  Add or remove only small increments of refrigerant with each adjustment, and wait at least 15 minutes before making further 

adjustments. This allows the pressure in the system to stabilize
•  Repeat the last step until the system is fully charged and operating correctly
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MAINTENANCE

The accumulation of dirt on the aluminum surface, especially when exposed to moisture, can signi�cantly reduce the durability and 
performance of the heat exchanger. Regular cleaning is essential to maintain optimal e�ciency and prolong the life of the equipment.

Cleaning Procedure

Warranty claims related to cleaning damage or corrosion caused by the use of chemical coil cleaners will 
not be honored.

CAUTION

Maintenance Schedule

The maintenance schedule speci�es the intervals between required maintenance operations. If the system has been inactive for more than 
three months, all described maintenance tasks must be performed before restarting the system.

It is the owner's responsibility to ensure scheduled maintenance is performed according to the schedule 
and requirements outlined below. Failure to carry out proper maintenance during the warranty period 
will void the manufacturer's warranty obligations. Adhering to the maintenance schedule is crucial, not 
only during the warranty period but throughout the entire lifetime of the heat exchanger.

CAUTION

To maintain the optimum performance and longevity of your microchannel heat exchanger, timely servicing is critical. Follow Kaltra's after-sale 
service recommendations as outlined below.

All work must be performed by technically trained and competent personnel. Before servicing heat 
exchangers, ensure that the power supply is disconnected, and the power switch is locked to prevent 
accidental re-energizing of the system.

CAUTION

Cleaning1STM D7091 Check if heat exchanger cleaning is required and perform cleaning procedure as described in the present manual.

Maintenance schedule

Interval: 6 months

Check for vibrations Check if vibrations do not exceed allowable limits and eliminate vibration source, if necessary.

Check heat exchanger condition Check the heat exchanger visually for mechanical damages; check the condition of rubber/plastic elements and replace, if necessary.

Check for corrosion1 Check the heat exchanger for traces of corrosion.

Assembly check Check all bolted connections for tightness. Tighten connections, if necessary.

Coating check1 For heat exchangers with protective coatings, check the coating for scratches. Repair, if necessary.

Leakage check1 Check the heat exchanger visually for leakages or traces of �uid spill outs. Pay special attention to refrigerant connections. Perform repair, if necessary.

Item Work description

1 - Inspection and maintenance intervals should be shortened according to the actual situation if the heat exchanger operated in aggressive, corrosive, or highly-polluted environments.

Interval: 12 months

•  All service records must be accurately documented
•  Appropriate service tools, testing instruments, and safety equipment must be utilized during maintenance work to ensure safety and the 

e�ectiveness of the service procedures.

In comparison to �nned tube heat exchangers, microchannel coils tend to accumulate dirt and debris on the surface rather than inside, making 
them easier to clean. The cleaning procedure for microchannel heat exchangers includes the following steps:

•  Surface dirt removal: use a soft brush, vacuum cleaner with a soft attachment, or a compressed air blower (3 to 5 bar) to gently remove 
dirt and debris from the coil surface

•  Rinsing: rinse the coil thoroughly with water that has a pH level between 4.5 and 8.5. General detergents are acceptable, but avoid 
chemicals that could lead to corrosion. Use a water-atomizing nozzle to prevent potential damage from the water stream. Ensure the 
water pressure does not exceed 40 bar to avoid damaging the �ns

•  Drying: After cleaning, microchannel coils may retain water. Blow o� or vacuum out the residual water to speed up the drying process
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Clean the coil from the opposite direction of the normal air�ow. This technique allows debris to be 
pushed out instead of being forced further into the coil.IMPORTANT

Always brush the coil in the longitudinal direction of the �ns only to prevent damage.CAUTION

During cleaning, it is essential to wear appropriate personal protective equipment (PPE) including a face 
shield, gloves, and waterproof clothing to ensure your safety.

CAUTION

Align the cleaning nozzle at an angle to the coil �ns, ensuring that the nozzle angle does not exceed 25 
degrees to the coil surface to prevent damage.

CAUTION

During high-pressure cleaning, maintain a minimum distance of 400 mm between the spraying nozzle 
and the coil surface to prevent potential damage.

CAUTION

If a leak is detected within the microchannel tubes of the coil, a �eld repair kit is available from Kaltra. To perform the repair, you will need a 
heat gun and needle-nose pliers as essential tools for the procedure.

Repair

Sharp Edges! The service procedures outlined in this manual involve working around sharp edges. To 
prevent cuts and injuries, technicians must wear all necessary personal protective equipment, including 
gloves and arm guards. Failure to adhere to these recommendations could result in serious injury.

CAUTION

•  Locate the leak: identify the source of the refrigerant leak in the microchannel coil
•  Evacuate remaining refrigerant: safely evacuate any residual refrigerant from the damaged coil circuit
•  Prepare the repair area: using needle-nose pliers, carefully remove approximately 1 cm of �n material from each side of the leak to access 

the repair area
•  Prepare the aluminum wrapper: cut an aluminum wrapper to approximately 5 cm in length and fold it in half for application
•  Scu� the repair surface: utilize aluminum oxide sandpaper to smooth any rough edges on the upper and lower portions of the tube. 

Also, scu� the inside of the aluminum wrapper for better adhesion
•  Remove �ux residue: clean the repair area by brushing the upper and lower portions of the tube with a round wire brush to eliminate 

any powder �ux
•  Clean the surface: use the supplied alcohol pad to thoroughly clean the surfaces, removing dirt, debris, and oils. Allow the surfaces to air 

dry completely
•  Mix epoxy: combine two equal portions of the two-part epoxy until well mixed
•  Apply epoxy: Use the application tool to apply the mixed epoxy to the leak area and along the cleared �n section. Ensure complete 

coverage
•  Prepare aluminum wrapper: place a small amount of remaining epoxy inside the aluminum wrapper before placing it over the leak area
•  Place the aluminum wrapper over the leak area
•  Crimp the aluminum wrapper tightly over the leak using needle-nose pliers
•  Heat the repair area: use a heat gun to apply evenly distributed heat to the repaired area for approximately 15-20 minutes, or until the 

epoxy changes color from red to gold
•  Evacuate the system: evacuate the system down to 500 microns or lower, using a vacuum gauge to monitor the pressure
•  Recharge the unit with refrigerant
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Selection Software

MCHE selection software includes condenser, evaporator, heat pump, and water coils, making it a complete selection and calculation tool for 
refrigeration professionals.
The software provides selections and ratings for microchannel heat exchangers which enables the user to select the best-suited product based 
on several deciding parameters such as heat exchanger application, cooling capacity, refrigerant, evaporation and condensation temperatures, 
air�ow and air temperature and other critical variables in refrigeration systems.
The latest version of MCHE selection software is available for download at Kaltra website: https://www.kaltra.com/software-inquiry
Online information on Kaltra microchannel heat exchangers: https://www.kaltra.com/microchannel-heat-exchangers

SERVICES

Kaltra specialists quickly and professionally help customers to choose the necessary type and con�guration of the microchannel heat 
exchangers, calculate technical parameters, determine the best suitable type of aluminum alloys, connections, mountings options, as well as 
other characteristics in accordance with actual requirements and recommendations.
In accordance with the agreed parameters, Kaltra engineers promptly prepare the corresponding drawings, 3D models, and other necessary 
documentation. Drawings include complete details, dimensioning, tolerances, and heat exchanger speci�cation.

Engineering
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NOTES
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