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CDCE Sample Questions and Answers
Audio-Friendly Reviewer Version

This version is rewritten for smoother text-to-audio delivery. Number-heavy outline phrasing was converted into
more natural spoken review notes, while keeping the technical points clear and easy to follow.

1. Raised Floor Requirements
Raised floor specifications begin with a minimum raised floor height of about four hundred to six
hundred millimeters. In general, the higher the raised floor, the better the supply airflow.

Next, remember the suspended ceiling clearance from the ceiling slab. A practical guide is to set this at
about one point five to two times the raised floor height. This extra space is important because beams
and other utilities in the ceiling void take up room, and the plenum must still support proper return
airflow.

Also remember the clearance from the top of the raised floor to the bottom of the suspended ceiling. A
common minimum is about two point six meters. This allows enough space for a typical forty-two U
rack, as well as lighting and fire suppression nozzles. If cable trays or other overhead services will be
installed, more clearance should be considered.

2. UPS Classes in IEC 62040-3
There are three UPS classes to remember.

The first is VFD, or voltage and frequency dependent. This is also known as offline or standby UPS. It is
the least expensive type, but it has many limitations in reliability and power quality. It usually has smaller
capacity, longer transfer time, shorter runtime, little or no regulation of the incoming supply, and the load
is not isolated from the utility. Because of that, it is generally used only for non-critical loads such as
personal computers.

The second is VI, or voltage independent. This is also known as line-interactive UPS. Compared with
VFD, it offers some improvement, such as faster transfer time and some level of voltage and surge
protection. However, it still does not regulate frequency and still does not fully isolate the load from the
utility supply. It may be used for smaller ICT loads, depending on the application.

The third is VFI, or voltage and frequency independent. This is the true online double-conversion UPS
and is the most suitable type for data centers. It is more expensive, but it provides the best reliability and
power quality. It rectifies the input AC, offers shorter transfer time, longer runtime options, bypass
capability, and regulated, isolated voltage and frequency. In short, it gives cleaner and more stable
power to critical ICT loads.

3. Battery Types
The four main battery types to remember are flooded cell, sealed lead acid or valve-regulated lead acid,
lithium-ion, and nickel-cadmium.

Flooded cell batteries are also called wet cells or vented cells. They usually require distilled water or
electrolyte maintenance. These are often used in larger UPS applications. They can release hydrogen,
so they must be installed in a well-ventilated space. Their lifespan can be around fifteen to twenty years.
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Sealed lead acid, or valve-regulated lead acid batteries, are the most common in data centers. Their
service life is often around five years, while design life may be around ten years. They should be kept in
an air-conditioned room because they do not tolerate high ambient temperatures well. They are popular
because they are relatively affordable, have low self-discharge, and do not have a significant memory
effect.

Lithium-ion batteries are becoming a strong option for data center UPS systems. They are lighter,
charge faster, have lower self-discharge, and usually last longer than traditional lead acid batteries. This
means fewer replacements over the life of the UPS. However, they require higher initial investment, a
battery management system, and stricter transport and handling controls.

Nickel-cadmium batteries are known for reliability, long life, and good performance in high ambient
temperatures. They also charge quickly. However, they are much more expensive than VRLA batteries,
and disposal requirements must be carefully managed because of the chemical content.

4. EM Field Types and Safety Margin
Electromagnetic field review begins with two main ideas: electric fields and magnetic fields.

Electric fields are created by voltage and are measured in volts per meter. The higher the voltage, the
stronger the electric field. An electric field can exist even when there is no current flowing.

Magnetic fields are created by current. The greater the current, the stronger the magnetic field. These
are measured in gauss, milligauss, tesla, or microtesla.

For safety margin, remember two important limits. For equipment, IEC 61000-4-8 indicates immunity to
magnetic fields up to about thirty-seven point five milligauss. For long-term human exposure, the limit
commonly remembered is less than ten milligauss.

Sources of EMF include transformers, UPS systems, generator sets, and high-power cables. Wireless
technologies such as Wi-Fi, canopy systems, and GSM towers can also contribute. EMF can affect ICT
equipment and may also affect the human body. Common ways to reduce exposure include increasing
distance, using trefoil cable arrangement for high-power cables, and applying shielding where needed.

5. Selection Criteria for CRAC or HVAC Units
When selecting a CRAC or HVAC unit, start with cooling capacity, usually expressed in kilowatts. This is
based on sensible heat load.

Next, check the air volume capacity, usually shown in CFM or CMH. A common rule of thumb is around
one hundred sixty CFM per kilowatt of IT load, assuming traditional equipment and a delta T of roughly
ten to fifteen degrees Celsius.

Humidity control is another key factor. The system should be able to humidify or dehumidify as needed,
because changes in humidity can still happen due to walls, people entering the room, and fresh air
intake.

Airflow direction must also be considered. Depending on the room design, the unit may discharge air
downward, upward, or in another direction. Each option has different benefits and requirements.

Other supporting criteria include efficiency, building management system interface, integrated water
leak detection, emergency power off contacts, and physical limitations such as footprint and service
clearance.
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6. Cabling Length
For copper cabling, remember two main lengths.

Solid or rigid cable is normally used for permanent building cabling from the wire room to the wall outlet.
Its maximum length is ninety meters.

Flexible or stranded cable is normally used as patch cords, such as from the desktop to the wall outlet
or inside the data center rack. The total length of all patch cords should not exceed ten meters.

So the maximum end-to-end channel length is one hundred meters.


