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American Power Conversion Legal Disclaimer
The information presented in this manual is not warranted by the American Power Conversion 
Corporation to be authoritative, error free, or complete. This publication is not meant to be a substitute 
for a detailed operational and site specific development plan. Therefore, American Power Conversion 
Corporation assumes no liability for damages, violations of codes, improper installation, system failures, 
or any other problems that could arise based on the use of this Publication.

The information contained in this Publication is provided as is and has been prepared solely for the 
purpose of evaluating data center design and construction. This Publication has been compiled in good 
faith by American Power Conversion Corporation. However, no representation is made or warranty 
given, either express or implied, as to the completeness or accuracy of the information this Publication 
contains.

IN NO EVENT SHALL AMERICAN POWER CONVERSION CORPORATION BE LIABLE 
FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL, PUNITIVE, SPECIAL, OR 
INCIDENTAL DAMAGES (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS 
OF BUSINESS, CONTRACT, REVENUE, DATA, INFORMATION, OR BUSINESS 
INTERRUPTION) RESULTING FROM, ARISING OUT, OR IN CONNECTION WITH THE 
USE OF, OR INABILITY TO USE THIS PUBLICATION OR THE CONTENT, EVEN IF 
AMERICAN POWER CONVERSION CORPORATION HAS BEEN EXPRESSLY ADVISED 
OF THE POSSIBILITY OF SUCH DAMAGES. AMERICAN POWER CONVERSION 
CORPORATION RESERVES THE RIGHT TO MAKE CHANGES OR UPDATES WITH 
RESPECT TO OR IN THE CONTENT OF THE PUBLICATION OR THE FORMAT 
THEREOF AT ANY TIME WITHOUT NOTICE. 

Copyright, intellectual, and all other proprietary rights in the content (including but not limited to 
software, audio, video, text, and photographs) rests with American Power Conversion Corporation or its 
licensors. All rights in the content not expressly granted herein are reserved. No rights of any kind are 
licensed or assigned or shall otherwise pass to persons accessing this information.

This Publication shall not be for resale in whole or in part.
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General Information
Overview

The Hot Aisle Containment System encloses a hot aisle to collect and cool equipment exhaust, making it 
available for cool air intakes. This creates a self-contained system capable of supporting high density 
power loads.

The Hot Aisle Containment System can be built using new American Power Conversion (APC®) 
equipment or with existing APC equipment.

This manual is a guide for basic installation procedures for creating a Hot Aisle Containment System.

Refer to the documentation provided with each piece of equipment for specific installation and 
joining instructions. All documentation is available on the APC Web site, at www.apc.com.

na
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Safety
Symbols used in this manual

Electrical Hazard: Indicates an electrical hazard which, if not avoided, could result in 
injury or death.

Danger: Indicates a hazard which, if not avoided, could result in severe personal injury or 
death.

Warning: Indicates a hazard which, if not avoided, could result in personal injury or 
damage to product or other property.

Heavy: Indicates a heavy load that should not be lifted without assistance.

Caution: Indicates a potential hazard which, if not avoided, could result in damage to the 
equipment or other property.

Tip Hazard: This equipment is easily tipped. Use extreme caution when unpacking or 
moving.

Note: Indicates important information.

Indicates that more information is available on the same subject.

Cross-reference symbols used in this manual

Indicates that more information is available on the same subject in a different section of this 
manual or in a different manual
Hot Aisle Containment System (HACS)2



Component Identification
Main components

* Your kits may vary from what is shown above.

Ceiling panel assemblies come with Lexan® panels attached to the frames. Before installing 
the ceiling panel frames, remove the Lexan panels and store them in a safe location. The 
Lexan ceiling panels are installed last.

 Cap plug  Privacy side panel for VX rack

 Wiring trough  Plinth block for attaching to VX rack

 Ceiling panel  Door

 SX to VX height adapter  Threshold

 Joining bracket  Door frame upright (SX rack)

 Door header  Plinth block for attaching to SX rack

 Door frame upright (VX rack)  Corner brace assembly for attaching to SX 
rack

na
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Door hardware

Ceiling panel hardware 

Lockset Door-frame gasket M6 flange nut Screw
M6 × 30-mm

12–24 × 1/2-in FHPHSS 
undercut screw

(door frame for VX rack)

Screw
M8 × 25-mm

Screw
M3 × 12-mm

pre-installed in door for 
attaching doorstop

Screw
M6 × 12-mm

Door stop

Retaining fastener 12-24 nut

Plasti-Grommet Screw
M6 × 12-mm

Ceiling panel 
gasket 

Screw
M6 × 30-mm

Cap plug
2.125-in

Washer M10 Screw
M10 x 16

M10 flange nut
Hot Aisle Containment System (HACS)4



Joining hardware and trim

Tools Required

pan-head
socket 
screw

M6 × 16-mm
Torx®

screw

M8 flat 
washer

Joining trim
InRow to 

InRow

Joining trim
900-mm to

900-mm

Joining trim
900-mm

to
1070-mm

Joining 
bracket

1070-mm
to

1070-mm

1070-mm
trim 

bracket

900-mm trim 
bracket

Button-head 
socket cap 

screw

P2 Phillips
screwdriver

P1 Phillips
screwdriver

T-30 Torx
screwdriver

Open end wrench 
13-mm/14-mm

Open end wrench
7-mm/8-mm

Tape measure Chalk line 4-mm Hex socket 5-mm Hex socket 6-mm Hex socket

Laser Level Drill 7/16-in wrench Cutting tool for 
door-frame gasket

Utility knife
5Hot Aisle Containment System (HACS)



Planning the Layout and Installation
The Hot Aisle Containment System can be installed around units that are already installed in a building, 
or can be assembled from new units.

If you are installing the Hot Aisle Containment System around pieces of equipment that are already 
installed, consider using the PDU, UPS, or InRow® unit as a starting point. If you have to move a PDU, 
a UPS, or an InRow unit, you must first disconnect the power to the unit.

Note: The floor in the room where the Hot Aisle Containment System will be installed must 
be within 0.075° from level for an eight-rack configuration, or within 0.035° from level for a 
16-rack configuration.

See the InfraStruXure System Installation Manual available on the Utility CD that came with 
the PDU or from the APC Web site for proper system shut down.

General guidelines for installation

A Hot Aisle Containment System can be assembled from many different types of equipment, but these 
guidelines must be followed to ensure that it is assembled correctly:

•  Join enclosures on 600 mm centers. See “Joining the enclosures” on page 13 for more 
information.

•  If installing on a raised floor, plan the installation of the cooling unit to allow one of the floor tiles 
to be completely unobstructed, to allow under-floor access to pipes and valves.

•  Do not fully tighten screws and bolts until all components, ceiling panels, doors, and door frames 
are assembled and installed.

•  A single InRow RC or RD (300 mm) cooling unit must be installed directly across from another 
InRow RC or RD (300 mm) cooling unit.

•  When laying out and aligning the equipment rows, use a ceiling panel to help to distance the rows. 
See “Layout and Positioning of the Main Components” on page 11 for more information.

•  Racks of the same width must be placed directly across the hot aisle from each other. 
•  APC recommends removing the rear doors and hinges from all SX racks before installing them in 

a HACS to avoid interference with ceiling panels. Air and electrical racks should retain their 
doors for the protection of the user.

See the documentation provided with each APC unit for additional instructions on 
installation. All documentation is also available on the APC Web site, www.apc.com.
Hot Aisle Containment System (HACS)6
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Installation procedure overview

na
27

67
a

7Hot Aisle Containment System (HACS)



Installation procedure overview:

 Layout the position of the main components using the ISX Designer printout as a dimensional reference. 
Each enclosure must line up exactly with the enclosure directly across the aisle.
See “Critical dimensions” on page 10.
See “Layout and Positioning of the Main Components” on page 11.

 Assemble the first row. Position and join the main components working either from one end to the other, 
or starting from an InRow cooling unit, PDU or UPS and work your way out to both ends.
See “Installation” on page 11 for more information.

 Assemble and install the door frames on both ends. These will aid in the positioning of the second row.
See “Door Frames and Doors” on page 18. Do not the lower leveling feet at this time.

 Position and join the main components of the second row. Use the door frames as a distancing guide.
See “Installation” on page 11.

 Install the ceiling panel frames. The Lexan panels are not installed at this time. 
See “Ceiling Panels” on page 28. 

 Install the power troughs and data partitions.
See “Power Troughs and Data Partitions” on page 49.

 Finalize alignment of the racks and rack equipment. Make sure all of the panels line up on the top. Level 
the racks and equipment by deploying the leveling feet.

 Install the end panels and hang the doors on the hinges.
See “End Panels” on page 49. See “Door Frames and Doors” on page 18.

 Install the Lexan panels from inside the Hot Aisle. See “Installing Lexan ceiling panels” on page 50.

 Completed installation shown.
Hot Aisle Containment System (HACS)8



Sample floor layouts

Each Hot Aisle Containment System will have different requirements for installation, based on the 
equipment being used. Use the layout samples below as guides to determine a layout that will work best 
for your Hot Aisle Containment System.

The following layouts are examples showing the order in which to install the main components.

Installation with one InRow RP, RC, or RD 600 mm cooling unit

Installation with two InRow RP, RC, or RD 600 mm cooling units directly across from each 
other

NetShelter

na
27

69
aInRowNetShelter NetShelter

NetShelter PDUUPSNetShelter

NetShelter NetShelter
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InRowNetShelter NetShelter PDU

NetShelter NetShelter PDUUPSInRow PDU
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Installation with InRow RC or RD 300 mm units

Critical dimensions

* Dimensions are in mm (in)
Note: Dimensions may vary slightly depending upon the door and rack combinations in your 
assembly.

na
20

45
aPDU

NetShelter

NetShelterNetShelterNetShelter

NetShelter NetShelter

NetShelter

NetShelter

UPS

3037.80
119.60( )

 
( )
 874.52
34.43

NetShelter NetShelter PDUUPS

NetShelter NetShelter

600
23.62( )
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( )
1155.70
45.50

 
( )
990.60
39.00

600
23.62( )

InRow

InRowNetShelter NetShelter

1325.88
 52.20( )

PDU

PDU

600
23.62( )

600
23.62( )

600
23.62( )

600
23.62( )

 
( )
1331.72
52.43

1798.58
70.81( )

Measure 
distance at 
enclosure 
frames.
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Installation

Layout and Positioning of the Main Components
Determine the position of the main components and the total length of the Hot Aisle Containment 
System. Using a chalk line or a similar tool, lay out the perimeter, making sure all corners are square.

* Dimensions are in mm (in).
** Dimensions may vary depending on the racks installed. Make sure the hot aisle is 990.6-mm (39.00-in) wide.

Note: Dimension A is based on the Hot Aisle Containment System component configuration. 
Check the ISX Designer printout for specifics.

3073.40 121.00 ( )

90°

A
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Main Components
There are multiple types of enclosures and units that can be joined to form a Hot Aisle Containment 
System. Refer to the instructions that come with the equipment for specific information on how to install 
each main component. Some of these instructions are listed below.

SX enclosures

See the instructions included with the NetShelter SX Enclosure Unpacking, Installation, and 
Customization Manual (990-2183D) for information on joining SX enclosures.

SX to VX or VS (UPS, PDU, or Battery) enclosures

See the NetShelter SX to VX or VS External Joining Kit (990-2339A) installation sheet.

InRow RC, RD, and RP to SX enclosure

The InRow RC, RD, and RP cooling units join to other enclosures in the same way as a NetShelter SX 
enclosure. 

See the instructions included with the NetShelter SX Enclosure Unpacking, Installation, and 
Customization Manual (990-2183D) for information on joining the InRow RC to an SX 
enclosure.

900-mm VS enclosures

See the instructions included with the NetShelter VS Enclosure Unpacking, Installation, and 
Customization Manual (990-7144) for information on joining of 900-mm enclosures.
Hot Aisle Containment System (HACS)12



Joining the enclosures
1070-mm SX enclosures

See Netshelter SX Enclosure: Unpacking, Installation, and Customization Manual, 
990-2183D for more information about joining an SX enclosure to another SX enclosure. 

Remove the front doors from the enclosures if necessary

1. Locate the four joining 
brackets on the enclosure—
two brackets on the front 
and two brackets on the rear. 
Rotate each bracket ninety 
degrees toward the 
adjoining enclosure, so that 
the brackets are parallel to 
the floor.

2. The 600-mm enclosures can be joined so that their centers are 24-in or 600-mm apart. 600-mm 
spacing is recommended for joining enclosures in a HACS. (750-mm racks use the same bracket 
hole.) Align the enclosures to use the appropriate holes on the front and rear of the enclosures for 
the spacing you need and secure the enclosures using one M5 x 12 flat-head screw per 
bracket.(Hardware is included in the rack hardware bag.)
13Hot Aisle Containment System (HACS)



3. Joining 600-mm enclosures on 24-in centers is not recommended. There is a gap between them. 
APC offers optional baying trim (AR7600) to cover the gap between the enclosures. The trim 
snaps into place without tools and can be installed after the units are joined together and have 
equipment installed in them.

Note: To connect a NetShelter SX enclosure to a NetShelter VX or NetShelter VS enclosure, 
APC offers a separate joining kit (AR7601 for enclosures with 600-mm centers or AR7602 for 
enclosures with 24-in centers). When using the AR7601, the NetShelter SX enclosure will be 
inset by 33.2 mm (1.3 in) from the VX or VS enclosure.

Joining 900-mm deep VS enclosures and 1070-mm deep VX enclosures

Note: The order of the racks in the hot aisle row may 
require the installation of two 21-U side panels to the 
VX rack before joining the VS and VX racks. 
Existing equipment rows may need to be pulled apart 
to install the 21-U panels. These panels are optional 
for enclosures.
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1. Use an M6 × 12-mm screw and flange 
nut to attach two 1070-mm trim brackets 
(included in the baying kit) to the side of 
the 1070-mm deep enclosure. Use the 
bottom hole of the two holes on the side 
of the enclosure. 

2. Use an M6 × 12-mm screw and 
flange nut to attach two 900-mm 
trim brackets (included in the 
baying kit) to the side of the 
1070-mm deep enclosure. Use the 
top hole of the two holes on the 
side of the enclosure.

na
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Joining brackets - top view
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900-mm

Joining brackets - top view

900-mm
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3. Move the enclosures into the row, 
slide them together, and align the 
joining trim brackets as shown.

4. Install the joining trim to the 
joining trim brackets, using four 
pan-head screws.
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1070-mm to 900-mm shown

na
08

35
a

Hot Aisle Containment System (HACS)16



1070-mm VX enclosures

When joining two 1070-mm deep 
enclosures, you must use the appropriate 
rear joining brackets (provided in the 
baying kit). Orient the brackets so that 
the two round holes are at the top 
position and the slots are in the middle 
and lower positions. Use six M6 × 
12-mm screws (provided in the baying 
kit) to join two 1070-mm deep 
enclosures.

na
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Note: The rear doors of the 
enclosures must be removed 
before the joining brackets can 
be installed.

Electrical Hazard: Do not remove the rear doors of the UPS, PDU, or XR Battery. 

See the instructions included with your equipment for information on how to remove 
the rear doors.
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Door Frames and Doors
Install a door frame and door on both ends of the Hot Aisle Containment System. They are used for 
aligning and joining the two rows of equipment. 

Different door assemblies are required, depending on the type of enclosure at the ends of the hot aisle.

Assemble the door frame—VX/VS enclosures to VX/VS enclosures (ACDC1021)

1. Lay all components face down on a clean surface for ease of installation.
2. Attach the header to the left- and right-side door frame uprights using six M6 × 12-mm screws (3 

screws for each door frame upright). 

3. Attach the plinth blocks to the bottom of the door frame uprights using four M6 × 12-mm screws.

4. Attach the threshold to the bottom of the plinth blocks using two M6 flange nuts.

SKU number End aisle enclosures
ACDC1016 An SX enclosure on both the left and right.
ACDC1021 A VX/VS enclosure on both the left and right.
ACDC1017 An SX enclosure on the left and a VX/VS enclosure on the right.
ACDC1020 A VX/VS enclosure on the left and an SX enclosure on the right.

na
07

63
a

Header Door frame
uprights

na
07

65
a

Plinth blocks

na
07

66
a

Header Door frame
uprights

Threshold
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Assemble the door frame—SX enclosures to VX/VS enclosures (ACDC1017 or 
ACDC1020)

Note: ACDC1020 is shown in the illustration. The ACDC1017 vertical frame is a mirror 
image of the ACDC1020.

1. Lay all components face down on a clean surface for ease of installation.
2. Attach the header to the VX door frame upright  with three M6 x 12-mm screws .
3. Attach the SX door frame upright  to the header  with one M6 x 12-mm screw .
4. Attach the SX corner gusset  to the SX door frame upright  and header  using four M6 x 

12-mm screws .
5. Attach the corner brace cover assembly  to the corner gusset assembly  using two M6 × 30-

mm screws .

Item Number Description Quantity

 M6 X 12 Screw 3

 VX door frame upright 1

 SX door frame upright 1

 M6 X 12 Screw 5

 M6 X 30 Screw 2

 SX corner brace cover assembly 
(2 pieces)

1

 SX corner gusset assembly 1

 Header 1

na
21

31
a
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6. Attach the plinth blocks to the bottom of the door frame uprights using three M6 × 12-mm 
screws.

7. Attach the threshold to the bottom of the plinth blocks using two M6 flange nuts.

na
21

33
a

Plinth blocks

na
21

32
a

Threshold
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Assemble the door frame—SX enclosures to SX enclosures (ACDC1016)

1. Lay all components face down on a clean surface for ease of installation.
2. Attach the header  to the left- and right-side door frame uprights  using two M6 × 12-mm 

screws  (one for each door frame upright).
3. Attach the corner gusset  to the door frame upright  and header  using eight M6 x 12-mm 

screws  (four for each side).
4. Attach the corner brace cover assembly  to the corner gusset assembly  using four 

M6 × 30-mm screws . 

Item Number Description Quantity

 Corner gusset 2

 M6 X 12 Screw 10

 M6 X 30 Screw 4

 Corner brace cover 
assembly

2

 Door frame upright 2

 Header 1

na
27

81
a
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5. Attach the plinth blocks to the bottom of the door frame uprights using two M6 × 12-mm screws.

6. Attach the threshold to the bottom of the plinth blocks using two M6 flange nuts.

na
27

91
a

Plinth blocks

na
27

90
a

Threshold
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Door frame installation VX/VS to VX/VS (ACDC1021)

1. Use five M6 × 12-mm screws and M6 flange nuts on each side (for a total of ten screws and nuts) 
to attach the door frame to the units at the end of the aisle

2. Attach the plinth blocks to the unit using 
two M8 × 25-mm screws on each side (for 
a total of four screws)

3. Attach the plinth block covers to the plinth 
blocks using four plastic retaining 
fasteners for each plinth block cover.

4. Apply a foam gasket to the door frame header.

na
07

64
b

na
07

95
b

na
13

25
b
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Door frame installation VX/VS to SX (ACDC1017 and ACDC1020)

1. Use five M6 × 12-mm screws and M6 flange nuts to attach the door frame to the VX or VS rack 
at the end of the aisle.

2. Attach the plinth block to the VX or VS rack using two M8 × 25-mm screws.
3. Attach the plinth block cover to the plinth block using four plastic retaining fasteners.
4. Attach the plinth block to the SX rack using one M8 × 25-mm screw.

na
27

95
a

Note: ACDC1020 is shown in the above illustration. The ACDC1017
vertical frame is a mirror image of the ACDC1020.
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5.  Install the door frame 
and covers to the inside 
of the door frame that 
connects to the SX 
rack using seven M6 x 
12-mm screws into the 
threaded holes of the 
SX rack.

6. Apply the foam gasket 
to the door frame header.

Note: Make sure all rear door hinges and any plastic plugs covering
screw holes have been removed from the rack frame.

na
27

94
a

Door

Cover

Cover

SX Rack

na
27

96
a
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Door frame installation SX to SX (ACDC1016)

1. Attach the plinth 
blocks to the SX racks 
using one M8 × 25-mm 
screw on each side. 

2. Install the door frame and upright 
covers using seven M6 × 12-mm 
screws on each side (for a total of 
fourteen) into the threaded holes in the 
SX racks.

3. Install the header cover to the door 
frame using three M6 x 12-mm screws.

na
27

78
a

na
22

51
a

Header Cover

Covers

Frame 
(assembled)
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4. Apply a foam gasket to the door frame header 
cover.

Roof Height Adapters
Note: Prior to installing ceiling panels on HACS where VX and SX racks are combined, roof 
height adapters must be installed on the SX racks and InRow cooling units.

Roof height adapter chart

See the instructions included in the roof match kits for information on installing adapters to 
various rack and cooling units.

Rack Type Roof Adapter Manual

600-mm, SX, 42 U AR7203 990-2346-001

750-mm, SX, 42U AR7202 990-2346-001

300-mm, InRow RC, InRow RD ACAC10003 990-2797A

600-mm, InRow RP, InRow RC, 
and InRow RD

ACAC10004 990-2888B
na

27
79

a
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Ceiling Panels
Types of ceiling panels

Ceiling panels are available in different lengths and widths based on the size of the enclosures they span. 

Ceiling panels are shipped as a complete assembly but can be disassembled for existing applications to 
avoid having to disconnect cables. Each ceiling panel configuration has a unique set of installation 
hardware.

Note: Some installations will require ceiling panels to be disassembled and some parts may 
not be used depending on the installation.

Before installing the ceiling panels: Install Plasti-Grommets into the tops of the equipment (two 
grommets on each side, four total per enclosure top) in the locations shown below.

Ceiling panels are not designed to support weight. Do not use the ceiling panels to route power 
or data cables. 

Configuration Ceiling Panel

Rack-to-Rack
(ACDC1015 - 750 mm)
InRow RP, RC, RD or 
Rack-to-Rack, InRow RP, 
RC or RD
(ACDC1019 - 600 mm)

InRow RC or RD-to-
InRowRC or RD 
(ACDC1018 - 300 mm)

na
08

25
a

na
22

08
a

na
13

37
a

VX VS SX
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Order of installation

Note: Both rows must be aligned and straight, with the corners square, before proceeding.

1 Remove the Lexan panels from the ceiling panel frames and store in a safe place until time to install.

2 Install the end ceiling panel frames first.

3 Starting from the ends, work toward the center of the aisle 
installing the remaining ceiling panel frames.

4 Install the Lexan ceiling panels from 
inside the hot aisle after the HACS is 
aligned and level and all troughs and 
partitions are installed. 

See “Installing rack-to-rack ceiling panel frames 
(ACDC1015 and ACDC1019)” on page 30.

See “InRow RC or RD 300 mm-to-InRow 
RC or RD 300 mm ceiling panel installation 
(ACDC1018)” on page 43.

See “InRow RP, RC or RD 600 mm to rack, 
InRow RP, RC or RD 600 mm ceiling panel 
installation (ACDC1019)” on page 38.

See “Installing rack-to-rack ceiling panel 
frames (ACDC1015 and ACDC1019)” on 
page 30.

See step 7 on page 7 and 
page 8 for alignment and 
leveling instructions.

See page 50 for Lexan 
panel installation 
instructions.

na
27

85
a

na
27

86
a

na
27

89
a
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Installing rack-to-rack ceiling panel frames (ACDC1015 and ACDC1019)

New installation: 

1. Remove the Lexan panels from the 
ceiling panel frames and store in a 
safe place until time to install.

2. Apply foam gasket to the sides of 
the ceiling panel frame.

3. Install four Plasti-Grommets 
to the top of the rack. See 
page 28 for Plasti-Grommet 
locations.

4. Attach the ceiling panels to the 
racks using four M6 × 12-mm 
screws secured to the 
Plasti-Grommets. 

5. Attach ceiling panel frames on the ends of 
the hot aisle to the door headers using three 
M6 x 30 screws at each door header. 

na
28

09
a

na
13

07
a

na
28

50
a
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6. Moving down the row, secure 
the frames together with three 
M6 x 30 screws per side for a 
total of six screws per ceiling 
frame. 

7. Install the Lexan panels. See 
“Installing Lexan ceiling 
panels” on page 50.

Existing installation example 1 (ACDC1015):

Note: Use the following instructions if there are no cables coming from the rear of the rack 
and entering the trough.

1. Remove the Lexan panels from the ceiling panel frames and store in a safe place until time to 
install.

2. Disassemble the center panel assembly from the enclosure end sections using a 7-mm wrench 
and a 4-mm hex driver.

3. Detach and slide the cable trough forward to 
install 2 Plasti-Grommets to the top of the 
rack. Slide the cable trough back to install the 
remaining 2 Plasti-Grommets. See page 28 for 
the Plasti-Grommet locations. 

na
07

62
a

na
28

15
a

na
28

28
a
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4. Attach the enclosure 
section to the top of the 
rack with four M6 x 
12-mm screws secured 
to the Plasti-Grommets. 

5. Apply foam gasket to 
the sides of the ceiling panel center 
frame.

6. Bring the center frame up under the end of the enclosure section. Align the threaded studs on the 
end of the center frame to the holes in the enclosure section. Attach with five M4 nuts and two 
M6 x 8-mm screws (removed in step 2). 

7. Attach the cable trough to the ceiling panel frame. See the instructions supplied with the troughs 
for proper installation.

na
28

30
a

na
28

16
a

na
28

21
b
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8. Attach ceiling panel frames on the ends of 
the hot aisle to the door headers using three 
M6 x 30 screws at each door header. 

9. Moving down the row, secure the frames 
together with three M6 x 30 screws per 
side for a total of six screws per ceiling 
frame. 

10.Install the Lexan panels. See “Installing 
Lexan ceiling panels” on page 50.

na
28

50
a

na
07

62
a
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Existing installation example 2 (ACDC1015):

Note: If top piped cooling units are in the HACS, the enclosure section may be disassembled 
into three pieces for installation. 

Note: If there are cables going from the rear of the rack to the trough, the ceiling panel frame 
must be split at the brush strips.

Note: Your HACS arrangement may require only partial disassembly of the ceiling panel 
frame. Review your installation and assemble accordingly.

1. Remove the Lexan panels from the ceiling panel frames and store in a safe place until time to 
install.

2. Disassemble the ceiling panel frame using a 7-mm wrench and a 4-mm hex driver.

Item 
Number Description

 M4 nut

 Rack cross member (enclosure section)

 Brush strip 1 (enclosure section)

 Brush strip 2 (enclosure section)

 Center panel assembly

 M6 x 8-mm screw

na
28

33
a
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3. Detach and slide the cable trough forward to 
install 2 Plasti-Grommets to the top of the 
rack. Slide the cable trough back to install the 
remaining 2 Plasti-Grommets. See locations 
in “Before installing the ceiling panels:” on 
page 28

4. Insert brush strip 1 (see page 34, item ) under the front of the trough and the rack cross member 
(see page 34, item ) under the trough from the back. Attach the two pieces with two M4 nuts.

5. Attach the assembled 
two pieces to the top of 
the rack with four M6 x 
12-mm screws secured 
to the Plasti-Grommets 
(installed in step 3).

na
28

28
a

na
28

38
a

na
28

30
a
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6.  Attach brush strip 2 (see page 34, 
item ) to brush strip 1with four 
M4 nuts. Cables extending from 
the racks are routed through the 
brush strips.

7. Attach the cable trough to the enclosure section. See the instructions supplied with the troughs for 
proper installation.

8. Bring the center frame up under the end of the enclosure section. Align the threaded studs on the 
end of the center frame to the holes in the enclosure section. Attach with five M4 nuts and two 
M6 x 8-mm screws (removed in step 2).

9. Attach ceiling panel frames on the ends of 
the hot aisle to the door headers using three 
M6 x 30 screws at each door header. 

na
28

40
a

na
28

15
a

na
28

50
a
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10.Moving down the row, secure 
the frames together with three 
M6 x 30 screws per side for a 
total of six screws per ceiling 
frame. 

11. Install the Lexan panels. See 
“Installing Lexan ceiling 
panels” on page 50.

na
07

62
a
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InRow RP, RC or RD 600 mm to rack, InRow RP, RC or RD 600 mm ceiling panel 
installation (ACDC1019) 

Note: ACDC1019 ceiling panels can be used with 600 mm InRow cooling units, 600 mm 
rack enclosures or two 300 mm InRow cooliing units.

Note: If top piped cooling units are in the HACS, the enclosure section may be disassembled 
into three pieces for installation. 

Note: If there are cables going from the rear of the rack to the trough, the ceiling panel frame 
must be split at the brush strips.

Note: Your HACS arrangement may require only partial disassembly of the ceiling panel 
frame. Review your installation and assemble accordingly.

New installations: 

1. Remove the Lexan panels from the ceiling panel frames and store them in a safe place until time 
to install them.

2. Disassemble the ceiling panel using a 7-mm wrench and a 4-mm hex driver.

Item 
Number Description

 M4 nut

 Rack cross member (enclosure section)

 Brush strip 1 (enclosure section)

 Brush strip 2 (enclosure section)

 Center panel assembly

 M6 x 8-mm screw

na
28

41
a
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3. Detach and slide the cable trough forward 
to install 2 Plasti-Grommets to the top of 
the rack. Slide the cable trough back to 
install the remaining 2 Plasti-Grommets. 
See page 28 for the Plasti-Grommet 
locations.

4. Insert brush strip 1 (see 
page 38, item ) under 
under the front of the 
trough and the rack 
cross member (see 
page 38, item ) under 
the trough from the 
back. Attach the two 
pieces with two M4 
nuts.

5. Attach the assembled 
two pieces to the top of 
the rack with four M6 x 
12-mm screws secured 
to the Plasti-Grommets 
installed in step 3.

na
28

28
a

na
28

38
a

na
28

30
a

39Hot Aisle Containment System (HACS)



6. Attach brush strip 2 (see 
page 38, item ) to brush strip 1 
with four M4 nuts. Cables 
extending from the racks are 
routed through the brush strips. 

7. Bring the center frame up under the end of the enclosure section. Align the threaded studs on the 
end of the center frame to the holes in the enclosure section. Attach with five M4 nuts and two 
M6 x 8-mm screws (removed in step 2).

8. Attach the cable trough to the ceiling panel frame end. See the instructions supplied with the 
troughs for proper installation.

9. When all of the ceiling panels 
are installed, move down the 
row securing the frames 
together with three M6 x 30 
screws per side for a total of 
six screws per ceiling frame.

10.Install the Lexan panels. See 
“Installing Lexan ceiling 
panels” on page 50.

na
28

40
b

na
28

18
b

na
07

62
a
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Alternate installations:

Note: This method can be used if there are no cables or troughs on top of the HACS or if the 
AR Bridge trough is used on top of the cooling unit.

1. Remove the Lexan panels from the 
ceiling panel frames and store them 
in a safe place until time to install 
them.

2. Remove both enclosure ends 
including brush strips from the 
ceiling panel frame by removing 
three M4 nuts and two M6 x 8 
screws. Set them aside. They will not 
be used for this application.

3. Apply foam gasket to the sides of the 
center ceiling panel frame. 

4. Install only the center of the ceiling panel frame to the 
InRow RP, RC or RD 600 mm cooling unit using two 
M10 × 16-mm screws and two 10-mm washers at 
each end. 

5. Two InRow RC or RD 300 mm cooling units installed 
side by side can use one ACDC1019 (600-mm) 
ceiling panel frame center. Secure the panel to both 
InRow RC or RD 300 mm cooling units with four 
M10 x 16 screws and four 10-mm washers.

na
28

18
a

na
28

16
a

na
28

42
a

na
28

47
a
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6. When all of the ceiling panels are installed, 
move down the row securing the frames 
together with three M6 x 30 screws per side 
for a total of six screws per ceiling panel 
frame. 

7. Install the Lexan panels. See “Installing 
Lexan ceiling panels” on page 50.

na
28

50
a
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InRow RC or RD 300 mm-to-InRow RC or RD 300 mm ceiling panel installation 
(ACDC1018) 

New and existing installations:
1. Remove the Lexan panels from the ceiling panel frames and store in a safe place until time to 

install.
2. Apply foam gasket to the sides of the ceiling panel 

frame.

3. Attach the ceiling panel to 
the top of each InRow RC 
or RD 300 mm cooling unit 
using four M6 × 12 mm 
screws.

4. When all of the ceiling panels are installed, 
move down the row securing the ceiling 
panel frames together with three M6 x 30mm 
screws per side for a total of six screws per 
ceiling panel frame. 

5. Install the Lexan panels. See “Installing 
Lexan ceiling panels” on page 50. 

na
22

25
b

na
22

24
b

na
28

50
a
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Leveling

Before installing doors, end panels, and ceiling panels, the racks and cooling units in the HACS must be 
aligned and level. See the Installation manual for your rack or cooling unit for complete leveling 
instructions.

na
28

48
a
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Doors and Locksets 

Heavy: The door is very heavy. To avoid injury, at least two people should install the door 
frame and door.

1. Apply the door frame gasket 
material to the door frame sides. 
Position the door gasket bulb on the 
outside of the door frame where it 
will make contact when the door is 
closed. Start at the bottom of one 
side of the door frame and work up 
to the top, then across the top and 
down the other side pressing the 
gasket material firmly in place.  Cut 
off any excess.

2. Hang the door on the frame 
hinges.

na
07

74
b

na
07

67
b
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3. Attach a lockset to each door.
Note: Use the wire hook (provided with lockset) to release the assembled parts of the 
lockset prior to installing the lockset into the door frame.

4. Position the lock cylinder on the outside of the door.

Note: Do not use the screws supplied with the lockset.
na

07
76

a
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5. If the lock is installed next to a VX enclosure, install the strike plate onto the door frame, using 
two 12-24 × 1/2-in FHPHSS undercut screws (provided in the door hardware kit).

6. If the lock is installed next to an SX enclosure, install the strike plate onto the door frame using 
two 12-24 flange nuts and two 12-24 x 1/2 FHPHSS screws. Tighten with a 7/16-in wrench.

na
07

77
b

na
07

77
c
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Door Stop

Four M3 × 12-mm Phillips head screws are installed in the door at the location for the door stop. Remove 
the four screws and install the door stop to the door at that location using the four screws.

na
07

83
b
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End Panels 

Install the end panels at the ends of each row of the Hot Aisle Containment System. 

Note: A VX panel will be included in the door kit when the VX door frame is ordered. Your 
existing VX panel will no longer fit once the door frame is installed.

Power Troughs and Data Partitions

Install the troughs into the slots located in the ceiling panel frames.

See the instructions supplied with the troughs for proper installation.

na
07

84
a

VX
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Installing Lexan ceiling panels

1. Remove the protective plastic from 
both sides of the Lexan panel.

2. Start at a ceiling panel frame located 
next to a hot aisle door. Install the 
Lexan panel from the under side of 
the ceiling frame. Remove the 
plastic strip from the double-sided 
tape and carefully position the 
Lexan panel in the ceiling frame. 

3. Hold the Lexan panel in place and position the 
retaining bracket under the Lexan panel along 
the edge of the ceiling panel frame. Secure with 
two M6 × 8-mm screws.

4. Attach a retaining bracket to the opposite side 
of the panel.

5. Secure the next Lexan panel to the adjacent ceiling frame with a retaining bracket and two 
M6 × 8-mm screws on each side of the panel.

6. Work down the row to install the remaining Lexan panels. 

Ceiling Panel Inserts

Fire suppression device. A hole is located in the center 
of each ceiling panel for a fire suppression device. If no 
fire suppression device is used, close off the hole in each 
panel with the supplied caps. The cap is inserted from the 
underside of the panel.

na
27

97
a

na
27

98
a

na
28

12
a
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Installation for NetworkAIR IR 40 CW
Each Hot Aisle Containment System will have different requirements for installation, based on the 
equipment being used. Use the layout samples below as guides to determine a layout that will work best 
for your Hot Aisle Containment System.

APC recommends starting the construction of the Hot Aisle Containment System with the cooling unit.

Note: If there is more than one cooling unit in your Hot Aisle Containment System, be 
prepared to move at least one cooling unit so that the aisle will line up properly.

The following layouts are examples showing the order in which to install the main components.

Installation with one NetworkAIR IR 40 CW unit

Installation with two NetworkAIR IR 40 CW units

PDU NetworkAIR IR

NetShelterNetShelter

NetShelter

NetShelter NetShelter

NetShelter

NetShelter

UPS

na
20

11
a

na
20

12
a

NetworkAIR IR

PDUUPS NetworkAIR IR
NetShelter

NetShelter NetShelter NetShelter NetShelter NetShelter NetShelter

NetShelterNetShelterNetShelterNetShelterNetShelterNetShelterNetShelterNetShelterNetShelter
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Installation with two NetworkAIR IR 40 CW units directly across from each other

Critical Dimensions

* Dimensions are in mm (in).

na
20

16
a

PDU

NetworkAIR IR

UPSNetworkAIR IRNetShelter NetShelter

NetShelter NetShelterNetShelter

NetShelter

NetShelter

3037.80
119.60( )

 
( )
824.48
32.46

NetShelter NetShelter NetShelter PDUUPS

NetShelterNetShelter NetShelterNetworkAIR IR

1800
70.87( )

 
( )
1327.15
52.25

600
23.62( )

na
13

35
a

( )
1079.50
42.50

 
( )
990.60
39.00 ( )

960.12
37.80

600
23.62( )

Measure 
distance at 
enclosure 
frames.
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NetworkAIR IR 40 CW Ceiling Panels
Types of ceiling panels

Ceiling panels are available in different lengths and widths based on the size of the enclosures they span. 

Ceiling panels are available as a complete assembly or as a multi-part unit that you can disassemble for 
existing applications to avoid having to disconnect cables. Each ceiling panel configuration has a unique 
set of installation hardware.

Order of installation

Note: Both rows must be aligned and straight, with the corners square, before proceeding.

Before installing the ceiling panels, install Plasti-Grommets into the tops of the equipment. 
See page 28 for the locations.

Caution: Ceiling panels are not designed to support weight. Do not use the ceiling panels to 
route power or data cables.

1 Remove the Lexan panels from the ceiling panel frames and store in a safe place until time to install.

2 Install the end ceiling panel frames first.

Configuration Ceiling Panel

IR40 CW-to-Rack
(ACDC1014)

IR40 CW-to-IR40 CW
(ACDC1003)

See “Installing rack-to-rack ceiling panel frames 
(ACDC1015 and ACDC1019)” on page 30.

na
08

26
a

na
08

27
a

na
22

09
a
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3 Starting from the ends and working toward the center of the aisle, install 
the remaining ceiling panels.

4 Install the Lexan panels. See page 50 for Lexan panel installation 
instructions.

Installing IR 40 CW-to-IR 40 CW ceiling panels (ACDC1003)

New and existing installations:
1. Remove the Lexan panels from the ceiling panel frames and store in a safe place until time to 

install.
2. Apply foam gasket to the sides of the ceiling panel 

frame.

3. Install the ceiling panel frame using four 8/32 × 3/8-in 
screws.

See “Installing IR 40 CW-to-rack ceiling panels 
(ACDC1014)” on page 55. 
See “Installing IR 40 CW-to-IR 40 CW ceiling panels 
(ACDC1003)” on this page.

na
22

10
a

na
22

11
a

na
22

26
a

na
22

22
a
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4. When all of the ceiling panel frames are 
installed, move down the row securing 
the frames together with three M6 x 30 
screws per side for a total of six screws 
per ceiling frame. 

5. Install the Lexan panels. See “Installing 
Lexan ceiling panels” on page 50. 

Installing IR 40 CW-to-rack ceiling panels (ACDC1014)

New installation: 

1. Apply foam gasket to the sides of the ceiling panel 
frame.

2. Install four Plasti-Grommets to 
the top of the rack. See “Before 
installing the ceiling panels:” on 
page 28 for Plasti-Grommet 
locations. 

3. Attach the ceiling panel using 
two 8-32 × 3/8-in screws to 
attach to the IR 40 CW and four 
M6 × 12-mm screws secured to 
the Plasti-Grommets installed in 
step 2. 

4. When all of the ceiling panels are 
installed, move down the row securing 
the frames together with three M6 x 30 
screws per side for a total of six screws 
per ceiling frame. 

5. Install the Lexan panels. See “Installing 
Lexan ceiling panels” on page 50. 
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Existing installation: 

Note: If there are cables going from the rear of the rack to the trough, the enclosure section 
must be split at the brush strips. See “Existing installation example 2 (ACDC1015):” on 
page 34 for instructions.
Note: Your HACS arrangement may require only partial disassembly of the ceiling panel 
frame. Review your installation and assemble accordingly.

1. Disassemble the ceiling panel frame 
using a 7-mm wrench and a 4-mm hex 
driver.

2. Detach and slide the cable trough 
forward to install 2 Plasti-
Grommets to the top of the rack. 
Slide the cable trough back to 
install the remaining 2 Plasti-
Grommets. See page 28 for the 
Plasti-Grommet locations.

3. Attach the enclosure section of the 
ceiling panel frame to the top of the 
rack with four M6 x 12-mm screws 
secured to the Plasti-Grommets 
installed in step 2.

4. Attach the cable trough to the enclosure section. 
See the instructions supplied with the troughs 
for proper installation.

5. Apply foam gasket to the sides of the center 
ceiling panel frame.
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6. Bring the center frame up under 
the end of the enclosure section. 
Align the threaded studs on the 
end of the center frame to the 
holes in the enclosure section. 
Attach with three M4 nuts and 
two M6 x 8-mm screws 
removed in step 1. 

7. Attach the IR 40 CW end of the ceiling 
panel frame to the IR 40 CW cooling unit 
using two 8-32 × 3/8-in screws. 

8. When all of the ceiling panel frames are 
installed, move down the row securing 
the frames together with three M6 x 30 
screws per side for a total of six screws 
per ceiling panel frame. 

9. Install the Lexan panels. See “Installing 
Lexan ceiling panels” on page 50. 
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Warranty and Service

One-Year Factory Warranty
The limited warranty provided by American Power Conversion (APC®) in this Statement of Limited 
Factory Warranty applies only to products you purchase for your commercial or industrial use in the 
ordinary course of your business.  

Terms of warranty

American Power Conversion warrants its products to be free from defects in materials and workmanship 
for a period of one year from the date of purchase. The obligation of APC under this warranty is limited 
to repairing or replacing, at its sole discretion, any such defective products. This warranty does not apply 
to equipment that has been damaged by accident, negligence or misapplication or has been altered or 
modified in any way. Repair or replacement of a defective product or part thereof does not extend the 
original warranty period. Any parts furnished under this warranty may be new or factory-
remanufactured. 

Non-transferable warranty  

This warranty extends only to the original purchaser who must have properly registered the product. The 
product may be registered at the APC Web site, www.apc.com.  

Exclusions 

 APC shall not be liable under the warranty if its testing and examination disclose that the alleged defect 
in the product does not exist or was caused by end user’s or any third person’s misuse, negligence, 
improper installation or testing. Further, APC shall not be liable under the warranty for unauthorized 
attempts to repair or modify wrong or inadequate electrical voltage or connection, inappropriate on-site 
operation conditions, corrosive atmosphere, repair, installation, start-up by non-APC designated 
personnel, a change in location or operating use, exposure to the elements, Acts of God, fire, theft, or 
installation contrary to APC recommendations or specifications or in any event if the APC serial number 
has been altered, defaced, or removed, or any other cause beyond the range of the intended use. 

THERE ARE NO WARRANTIES, EXPRESS OR IMPLIED, BY OPERATION OF LAW OR 
OTHERWISE, OF PRODUCTS SOLD, SERVICED OR FURNISHED UNDER THIS 
AGREEMENT OR IN CONNECTION HEREWITH. APC DISCLAIMS ALL IMPLIED 
WARRANTIES OF MERCHANTABILITY, SATISFACTION AND FITNESS FOR A 
PARTICULAR PURPOSE. APC EXPRESS WARRANTIES WILL NOT BE ENLARGED, 
DIMINISHED, OR AFFECTED BY AND NO OBLIGATION OR LIABILITY WILL ARISE 
OUT OF, APC RENDERING OF TECHNICAL OR OTHER ADVICE OR SERVICE IN 
CONNECTION WITH THE PRODUCTS. THE FOREGOING WARRANTIES AND 
REMEDIES ARE EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES AND 
REMEDIES. THE WARRANTIES SET FORTH ABOVE CONSTITUTE APC’S SOLE 
LIABILITY AND PURCHASER’S EXCLUSIVE REMEDY FOR ANY BREACH OF SUCH 
WARRANTIES. APC WARRANTIES EXTEND ONLY TO PURCHASER AND ARE NOT 
EXTENDED TO ANY THIRD PARTIES. 
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IN NO EVENT SHALL APC, ITS OFFICERS, DIRECTORS, AFFILIATES OR EMPLOYEES 
BE LIABLE FOR ANY FORM OF INDIRECT, SPECIAL, CONSEQUENTIAL OR PUNITIVE 
DAMAGES, ARISING OUT OF THE USE, SERVICE OR INSTALLATION, OF THE 
PRODUCTS, WHETHER SUCH DAMAGES ARISE IN CONTRACT OR TORT, 
IRRESPECTIVE OF FAULT, NEGLIGENCE OR STRICT LIABILITY OR WHETHER APC 
HAS BEEN ADVISED IN ADVANCE OF THE POSSIBILITY OF SUCH DAMAGES. 
SPECIFICALLY, APC IS NOT LIABLE FOR ANY COSTS, SUCH AS LOST PROFITS OR 
REVENUE, LOSS OF EQUIPMENT, LOSS OF USE OF EQUIPMENT, LOSS OF SOFTWARE, 
LOSS OF DATA, COSTS OF SUBSTITUENTS, CLAIMS BY THIRD PARTIES, OR 
OTHERWISE. 

NO SALESMAN, EMPLOYEE OR AGENT OF APC IS AUTHORIZED TO ADD TO OR VARY 
THE TERMS OF THIS WARRANTY. WARRANTY TERMS MAY BE MODIFIED, IF AT ALL, 
ONLY IN WRITING SIGNED BY AN APC OFFICER AND LEGAL DEPARTMENT. 

Warranty claims

Customers with warranty claims issues may access the APC customer support network through the 
Support page of the APC Web site, www.apc.com/support. Select your country from the country 
selection pull-down menu at the top of the Web page. Select the Support tab to obtain contact 
information for customer support in your region. 
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Warranty Procedures

Claims

To obtain service under the warranty, contact APC Customer Support (see the back cover of this manual 
for contact information). You will need the model number of the Product, the serial number, and the date 
purchased. A technician will also ask you to describe the problem. If it is determined that the Product 
will need to be returned to APC, you must obtain a returned material authorization (RMA) number from 
APC Customer Support. Products that must be returned must have the RMA number marked on the 
outside of the package and must be returned with transportation charges prepaid. If it is determined by 
APC Customer Support that on-site repair of the Product is allowed, APC will arrange to have APC 
authorized service personnel dispatched to the Product location for repair or replacement, at the 
discretion of APC.

Parts

•  APC warrants the parts of their systems for 1 year from the date of commissioning or 18 months 
from the ship date. This warranty only covers the cost of the part and not the labor for installation.

•  Calls for warranty parts requests need to have specific unit information (serial number, model 
number, job number) to allow proper identification and processing of the warranty part 
transaction.

•  A purchase order may be required to issue any warranty parts. An invoice will be sent once the 
parts are shipped to the field. You have 30 days to return the defective parts to APC. After 30 
days, the warranty invoice will be outstanding, and payment of the invoice will be expected in 
full.

•  Return authorization documentation will be sent with the replacement part. This documentation 
must be sent back with the defective part to APC for proper identification of the warranty return. 
Mark the warranty return number on the outside of the package.

•  After the part has been received at APC, we will determine the status of the credit based on the 
findings of the returned part. Parts that are damaged from lack of maintenance, misapplication, 
improper installation, shipping damage, or acts of man/nature will not be covered under the parts 
warranty.

•  Any warranty parts request received before 1:00 PM EST will be shipped same-day standard 
ground delivery. Any costs associated with Next Day or Airfreight will be the responsibility of the 
party requesting the part.

•  Return freight of warranty parts to APC is the responsibility of the party returning the part.
61Hot Aisle Containment System (HACS)







05/2008990-1607D-001
*990-1607D-001*

APC Worldwide Customer Support
Customer support for this or any other APC product is available at no charge in any of the following ways:

• Visit the APC Web site to access documents in the APC Knowledge Base and to submit customer 
support requests.
– www.apc.com (Corporate Headquarters)

Connect to localized APC Web sites for specific countries, each of which provides customer support 
information.

– www.apc.com/support/
Global support searching APC Knowledge Base and using e-support.

• Contact the APC Customer Support Center by telephone or e-mail.
– Local, country-specific centers: go to www.apc.com/support/contact for contact information.

For information on how to obtain local customer support, contact the APC representative or other distributors 
from whom you purchased your APC product. 

Entire contents copyright 2008 American Power Conversion Corporation. All rights reserved. 
Reproduction in whole or in part without permission is prohibited. APC, the APC logo, and InRow are 

trademarks of American Power Conversion Corporation. All other trademarks, product names, and 
corporate names are the property of their respective owners and are used for informational purposes only.
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