AWS ACADEMY - ENGINEERING OPERATIONS TECHNICIAN
Data Center Racks

CABINETS VS RACKS - RACK UNITS & DIMENSIONS - OPEN-FRAME & ENCLOSED TYPES - RACK LAYOUT - SYSTEM STUDY & REVIEW
CHALLENGES
01 MUST KNOW if you remember five things, remember these

01 Rack vs. cabinet: both hold multiple modules of IT equipment, but a rack is open — no side walls and no doors — while a
cabinet is enclosed with side walls and usually lockable doors. Only the cabinet provides physical security and airflow
containment; a rack, also called a network cabinet, is one of the first things you place when designing a data center or
server room.

02  Rack-unit math: 1U = 1.75 inches (44.5 mm) of vertical mounting space. A standard half rack or cabinet is 20U or 24U; a
full-size rack or cabinet is 42U or 48U. So 24U = 42 inches (1,067 mm), and a 42U rack is about 73.5 inches tall.

03  Sizing = height - width - depth - load: height sets how many rack spaces you get (42U/45U/48U, custom to 58U) — leave
room to grow; width is standardized at 24 in (600 mm), extra-wide 30 in (750 mm) for PDUs and cabling; depth ~42 in (1,066
mm), or 48 in (1,219 mm) for deep servers and blade chassis; load rating is the weight it can safely bear. Follow the
EIA-310-E standard.

04 Open-frame vs. enclosed trade-off: open-frame racks cost ~one-third of a cabinet, give unimpeded airflow and easy
access, and are the best choice for high-density cabling — but they are less secure and collect dust. Enclosed cabinets
add security (lockable), dust protection, and active/passive cooling flexibility — but cost more and are harder to maintain.

05  System challenges cluster in three areas: inefficient rack selection and deployment generates excess heat, wastes
energy on underutilized servers, reduces airflow, and causes performance issues and downtime. The challenges group into
high-density racks, power distribution (choose the right rack PDU), and cooling.

02 KEY TERMS

TERM DEFINITION
Rack unit (U or RU) The vertical mounting increment for rack equipment; 1U = 1.75 inches (44.5 mm)
Open-frame rack A doorless rack that mounts equipment on open frames and rails — no side panels or doors; no

airflow control or physical security

Rack enclosure (cabinet) An enclosed unit with side walls and removable front, rear, and side doors; provides security and
airflow containment

Wall mount rack A rack mounted on a wall, shorter than a cabinet; fits tight spaces and houses switches, routers, and
modems
2-post rack Open-frame rack with two vertical upright beams (a telco or relay rack) for lighter equipment; may be

bolted to the floor

4-post rack Open-frame rack with four posts; more stable, holds heavier weight, and may add screened doors for
ventilation
EIA-310-E The standard that outlines the design specifications for racks and cabinets, including the

standardized width

Load rating The weight capacity a rack can safely support — a static rating when installed and a dynamic rating
when moving on casters

PDU (power distribution unit) Rack power distribution device; types are primary, metered, and managed or switched distribution
Close coupled cooling Air-conditioning units positioned close to the racks — a precise, efficient way to remove heat
Density The population of servers in a rack; leave free space inside for airflow
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TERM DEFINITION

CCTV Closed-circuit television for video surveillance; pans, zooms, captures images, and keeps a

documented record

03 RACK UNITS AND STANDARD DIMENSIONS

the numbers the knowledge check tests

MEASURE STANDARD VALUE WHY IT MATTERS

Rack unit (U) 1U =1.751in (44.5 mm) Vertical mounting increment; 24U =~ 42 in (1,067 mm)

Half rack / cabinet 20U or 24U Shorter units for smaller footprints

Full-size rack / cabinet 42U or 48U Common data-center height

Height options 42U, 45U, 48U — custom to 58U Determines the number of rack spaces available

External width 24 in (600 mm); extra-wide 30 in (750 mm) Standardized per EIA-310-E; extra width houses PDUs
and cabling

Mounting width 19 0r23in Equipment rail width of a full-size rack

Depth ~42 in (1,066 mm); 48 in (1,219 mm) 48 in for deeper servers and blade chassis

Load rating Static and dynamic Weight capacity; verify the floor can bear it

04 OPEN-FRAME RACKS — 2-POST VS. 4-POST

both are open-frame; pick by weight and stability

2-POST RACKS 4-POST RACKS
telco / relay racks — lighter equipment stable, heavier loads, all equipment types
— Two vertical upright support beams — Four posts; optional screened front and rear doors
— Best for patch panels, switches, and lighter gear — More stable and holds heavier weight
— May need bolting into the floor for stability — Better protection; equitable weight distribution via rails
— Simple design — better airflow, minimal footprint — Versatile — accommodates almost all equipment; eases
— Easy maintenance access; ~half the cost of other racks growth
— Cables run and are protected easily, reducing outage risk

05 THREE BASIC RACK TYPES AT A GLANCE

know each one's structure and job

RACK TYPE STRUCTURE

BEST FOR

Open-frame rack Doorless; open frames and rails, no side panels

Rack enclosure (cabinet) Enclosed; removable front, rear, and side doors

Wall mount rack Mounted on a wall; less height than cabinets

06 SIZING A RACK — THE FOUR CHECKS

Server rooms and high-density cabling; no airflow
control or physical security

Saving space and securing servers at the rack
level; heavier equipment

Tight spaces; switches, routers, modems —
enclosed or open

run every new rack through these

it

01 Height — sets the number of rack spaces; leave room to grow (42U/45U/48U, custom 58U) — 02 Width — standardized
24 in (600 mm); extra-wide 30 in for PDUs and cabling — follow EIA-310-E — 03 Depth — must fit the equipment; ~42 in, or

48 in for deep servers and blade chassis — 04 Load rating — static and dynamic weight capacity; confirm the floor can bear
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07 EXAM TRAPS

where the knowledge check gets you

containment.

knowledge-check distractors.)

because that style has no internal airflow system of its own.

can trap heat inside.

08 SELF-QUIZ

x “Arack and a cabinet are the same thing.” — Both hold IT equipment, but a rack is open (no side walls, no doors) while a
cabinet is enclosed with side walls and usually lockable doors; only the cabinet provides physical security and airflow

x “Ahalf rack is around 40U.” — A standard half rack or cabinet is 20U or 24U; 42U or 48U is a full-size unit. (40U and 35U are the

x “Open-frame racks are more secure because you can see everything.” — The opposite: easy access makes them less secure
and prone to theft, so they need added physical security. Enclosed cabinets can be locked.

x “For high-density cabling, use an enclosed cabinet.” — Open-frame racks are the best choice for high-density cabling
because cable management needs the extra space and open sides; cabinets and wall mounts are closed on some sides.

x  “Width determines how many rack spaces you have.” — Height determines the number of rack spaces. Width is standardized
(24 in, EIA-310-E), depth ensures equipment fits, and load rating sets capacity.

x  “Tool-free installation is about the power supply.” — Tool-free installation means minimal drilling and fastening of the racks;
power supplies are a separate consideration (number and type of power strips).

x“A wall mount rack is usually cooled by a close-coupled system.” — Most wall mount racks use ventilated side panels,

x “A sealed cabinet automatically cools better than an open rack.” — Not automatically. Open-frame racks give unimpeded
airflow; an enclosed cabinet cools well only with active/passive airflow management — dense cabling or missing side panels

answers are upside-down below

01 What is 1U equal to, in inches and millimeters?
02 What are the two standard sizes of a half rack or half cabinet?

03 Which of the four sizing factors determines the number of rack
spaces available for IT equipment?

04 Which standard outlines the design specifications for racks
and cabinets?

05 What is the standard external width of a rack enclosure, in
inches and millimeters?

06 Which open-frame rack type is also called a telco or relay
rack?

07 Which rack type is the best choice for high-density cabling?
08 Name the three basic rack types.
09 In which three areas do rack system challenges cluster?

010 Name the three types of rack PDUs.
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