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Safety
Before installing this product, read the Safety Information.
Ay callaadial) el 8 Caay 463;.41\ 128 S 5 Jd

Antes de instalar este produto, leia as Informa¢des de Seguranca.

TEREAT WML, 415 Safety Information

[ =AY —3 — A
L EIEA e

KARESBZAT  HAME T 2aEAR, -
Prije instalacije ovog produkta obavezno procitajte Sigurnosne Upute.

Pfed instalaci tohoto produktu si pfectéte prirucku bezpec€nostnich instrukci.

Lees sikkerhedsforskrifterne, far du installerer dette produkt.

Lees voordat u dit product installeert eerst de veiligheidsvoorschriften.
Ennen kuin asennat tdméan tuotteen, lue turvaohjeet kohdasta Safety Information.
Avant d'installer ce produit, lisez les consignes de sécurité.

Vor der Installation dieses Produkts die Sicherheitshinweise lesen.

Mpwv eykatactoete TO MPOIGV auTd, dlaBAcTe TI TANPOPOPIES ACPAAELAS

(safety information).

JNTMM020 MR AR WRAP 0T 1M 117 pnny 1197

Atermék telepitése el6tt olvassa el a Biztonsagi elirasokat!

Prima di installare questo prodotto, leggere le Informazioni sulla Sicurezza.
HADREDANT, REFHRESTH LI,

2 NES X &0l o8 HEE 128 AL.

IMpen na ce MECTAIMPA OBOj MPOIYKT, MPOYNTAjTe HHPOpMaIjaTa 3a 6€30€TIHOCT.

Les sikkerhetsinformasjonen (Safety Information) for du installerer dette produktet.

Przed zainstalowaniem tego produktu, nalezy zapoznac sig
z ksiazka "Informacje dotyczace bezpieczenstwa" (Safety Information).

Antes de instalar este produto, leia as Informagdes sobre Seguranca.

Mepen ycTaHOBKOM NpoayKTa NPOYTUTE UMHCTPYKLMK MO
TexHUKe 6e30nacHOCTMU.

Pred inStalaciou tohto zariadenia si pecitaje Bezpe€nostné predpisy.
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Pred namestitvijo tega proizvoda preberite Varnostne informacije.

Antes de instalar este producto, lea la informacién de seguridad.
Lés sakerhetsinformationen innan du installerar den har produkten.

Important: Each caution and danger statement in this document is labeled with a
number. This number is used to cross reference an English-language
caution or danger statement with translated versions of the caution or
danger statement in the Lenovo Rack Safety Information document.

For example, if a caution statement is labeled “Statement 1,”
translations for that caution statement are in the Lenovo Rack Safety
Information document under “Statement 1.”

Be sure to read all caution and danger statements in this document
before you perform the procedures. Read any additional safety
information that comes with the server or optional device before you
install the device.

Statement 5:

A

> 18 kg (39.7 Ib) > 32 kg (70.5 Ib) = 55 kg (121.2 Ib)

CAUTION:
Use safe practices when lifting.

>

CAUTION:

>32 kg (70.5 Ib)
or or

32-55 kg (70.5-121.2 Ib)

The weight of this part or unit is between 32 and 55 kg (70.5 and 121.2 Ib). It
takes three persons to safely lift this part or unit. (C010)
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Statement 6:

A

CAUTION:
Do not place any object on top of a rack-mounted device unless that
rack-mounted device is intended for use as a shelf.

Statement 7:

A A

CAUTION:

The power control button on the device and the power switch on the power
supply do not turn off the electrical current supplied to the device. The device
also might have more than one power cord. To remove all electrical current
from the device, ensure that all power cords are disconnected from the power
source.

YA

2 [ mp =m—
1 ([{) mp =—

Statement 8:

A A

DANGER

* Plug power cords from devices in the rack cabinet into electrical outlets
that are located near the rack cabinet and are easily accessible.

« Each rack cabinet might have more than one power cord. Be sure to
disconnect all power cords in the rack cabinet before servicing any
device in the rack cabinet.

 Install an emergency-power-off switch if more than one power device
(power distribution unit or uninterruptible power supply) is installed in
the same rack cabinet.

» Connect all devices installed in a rack cabinet to power devices installed
in the same rack cabinet. Do not plug a power cord from a device
installed in one rack cabinet into a power device installed in a different
rack cabinet.

Safety  Vii



Statement 12:

A® A

CAUTION:
See the instructions in the rack documentation before you install devices,
remove devices, or relocate the rack.

Statement 14:

A

CAUTION:
Goggles are needed for the procedure.

(L011)
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Chapter 1. Introduction

This Installation and Maintenance Guide contains instructions for installing, setting
up, and maintaining the Lenovo Rear Door Heat eXchanger V2 Type 1756.

Note: Installation of the Rear Door Heat eXchanger V2 Type 1756 is your
responsibility and is not provided as part of the product purchase.

The heat exchanger is a water-cooled door that is mounted on the rear of a Lenovo
42U 1100 mm Deep Dynamic Rack Type 9363 to cool the air that is heated and
exhausted by devices inside the rack. A supply hose delivers chilled, conditioned
water to the heat exchanger. A return hose delivers warmed water back to the water
pump or chiller. In this document, this is referred to as a secondary cooling loop.
The primary cooling loop supplies the building chilled water to secondary cooling
loops and air conditioning units. The hoses for the secondary cooling loop are not
included with this product. The rack on which you install the heat exchanger can be
on a raised floor or a non-raised floor. Each heat exchanger can remove 100,000
Btu per hour (or approximately 30,000 watts) of heat from your data center.

See r‘Secondary cooling loop parts and services” on page 10| for information about
hoses, water treatment, and coolant distribution units for supplying conditioned
water.

If documentation updates are available, you can download them from the Lenovo
website. The heat exchanger might have features that are not described in the
documentation that comes with the product, and the documentation might be
updated occasionally to include information about those features, or technical
updates might be available to provide additional information that is not included in
the heat exchanger documentation. To check for updates, go to
Ihttp://www.ibm.com/supportportal/

© Lenovo 2015. Portions © IBM Corp. 2011, 2013. 1
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Rear door heat
exchanger asembly

3

Serial
number

R

Figure 1. Serial number location on the Rear Door Heat eXchanger V2 Type 1756

Record information about the Rear Door Heat eXchanger V2 Type 1756 in the
following table. You will need this information if you need to call for service.

The serial number is on the side rail of the heat exchanger, between the two lift
handles.

Product name Rear Door Heat eXchanger V2 Type 1756
Serial number

The Lenovo Documentation CD

The Documentation CD contains documentation for your rack product in Portable
Document Format (PDF) and includes the Lenovo Documentation Browser to help
you find information quickly.

Hardware and software requirements
The Documentation CD requires the following minimum hardware and software:
* Microsoft Windows XP, Windows 2000, or Red Hat Linux
* 100 MHz microprocessor

2 Rear Door Heat eXchanger V2: Installation and Maintenance Guide



+ 32 MB of RAM

* Adobe Acrobat Reader 3.0 (or later) or xpdf, which comes with Linux operating
systems

Using the Documentation Browser

Use the Documentation Browser to browse the contents of the CD, read brief
descriptions of the documents, and view documents, using Adobe Acrobat Reader
or xpdf. The Documentation Browser automatically detects the regional settings in
your computer and displays the documents in the language for that region (if
available). If a document is not available in the language for that region, the
English-language version is displayed.

Use one of the following procedures to start the Documentation Browser:

» If Autostart is enabled, insert the CD into the CD or DVD drive. The
Documentation Browser starts automatically.

» If Autostart is disabled or is not enabled for all users, use one of the following
procedures:
— If you are using a Windows operating system, insert the CD into the CD or
DVD drive and click Start --> Run. In the Open field, type

e:\win32.bat

where e is the drive letter of the CD or DVD drive, and click OK.

— If you are using Red Hat Linux, insert the CD into the CD or DVD drive; then,
run the following command from the /mnt/cdrom directory:

sh runlinux.sh

Select your rack product from the Product menu. The Available Topics list
displays all the documents for your rack product. Some documents might be in
folders. A plus sign (+) indicates each folder or document that has additional
documents under it. Click the plus sign to display the additional documents.

When you select a document, a description of the document is displayed under
Topic Description. To select more than one document, press and hold the Ctrl key
while you select the documents. Click View Book to view the selected document or
documents in Acrobat Reader or xpdf. If you selected more than one document, all
the selected documents are opened in Acrobat Reader or xpdf.

To search all the documents, type a word or word string in the Search field and
click Search. The documents in which the word or word string appears are listed in
order of the most occurrences. Click a document to view it, and press Crtl+F to use
the Acrobat search function, or press Alt+F to use the xpdf search function within
the document.

Click Help for detailed information about using the Documentation Browser.

Chapter 1. Introduction 3



Notices and statements in this document

The caution and danger statements in this document are also in the multilingual
Rack Safety Information document, which is on the Lenovo Documentation CD.

Each statement is numbered for reference to the corresponding statement in the
Rack Safety Information document.

4

The following notices and statements are used in this document:

Note: These notices provide important tips, guidance, or advice

Important: These notices provide information or advice that might help you avoid
inconvenient or problem situations.

Attention: These notices indicate potential damage to programs, devices, or
data. An attention notice is placed just before the instruction or situation in which
damage might occur.

Caution: These statements indicate situations that can be potentially hazardous
to you. A caution statement is placed just before the description of a potentially
hazardous procedure step or situation.

Danger: These statements indicate situations that can be potentially lethal or
extremely hazardous to you. A danger statement is placed just before the
description of a potentially lethal or extremely hazardous procedure step or
situation.

Rear Door Heat eXchanger V2: Installation and Maintenance Guide



Chapter 2. Heat exchanger planning, specifications, and
requirements

This chapter provides information about planning the installation, and heat
exchanger specifications, parts, tools, and suppliers.

Planning considerations

As you plan the installation of the heat exchanger, include the following
considerations.

» Providing chilled, conditioned water that meets the specifications that are outlined
in[‘Control and conditioning of the secondary cooling loop” on page 12|

* Procuring and installing the water supply system that is suitable for your data
center. Details are provided in |“Water delivery specifications for secondary Ioops”|
on page 14.

* Providing a redundant secondary cooling loop water supply or enough room air
conditioning to handle a tolerable heat load if the function of one or more of the
heat exchangers is compromised. For example, if the rear door is opened for
rack maintenance or conditioned water supply to the door is stopped, the rack
heat load is sent out into the room and must be handled by room air conditioning
until the conditioned water supply is restored.

» Providing floor or ceiling tile cutouts or protective coverings to avoid tripping
hazards on non-raised floors as part of hose management.

A

CAUTION:

>32 kg (70.5 Ib)
or or

32-55 kg (70.5-121.2 Ib)

The weight of this part or unit is between 32 and 55 kg (70.5 and 121.2 Ib). It
takes three persons to safely lift this part or unit. (C010)
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Attention:

1. Because of the size and weight of the heat exchanger, three trained persons
are required to install or remove the heat exchanger.

You must remove the power from the rack and all components before you

connect or disconnect the water supply lines and drain or fill the heat

exchanger.

Heat exchanger specifications

Door Heat eXchanger V2, Type 1756.

Table 1. Heat exchanger specifications

The following information is a summary of the specifications of the Lenovo Rear

Door size:

e Depth: 129 mm (5.0 in.)

* Height: 1950 mm (76.8 in.)
* Width: 600 mm (23.6 in.)

Door assembly weight:
* Empty: 39 kg (85 Ib)
» Filled: 48 kg (105 Ib)

Air movement:
» Provided by servers and other devices in
the rack

Air Temperature drop:

= With high-heat-load devices, up to 25°C
(45°F) between the air exiting the rack
devices and the air exiting the heat
exchanger

Water:

Source:

— User-supplied, compliant with
specifications in this document

Pressure:

— Normal operation: <137.93 kPa (20 psi)

— Maximum: 689.66 kPa (100 psi)

Volume:

— Approximately 9 liters (2.4 gallons)

Temperature:

— Above dew point

— 18°C +1°C (64.4°F +1.8°F) for
ASHRAE Class 1 Environment

— 22°C =1°C (71.6°F +1.8°F) for
ASHRAE Class 2 Environment
Note: See |“Heat exchangeﬂ
|Qerformance”|for more information.

Required water flow rate (as measured

at the supply entrance to the heat

exchanger)

— Minimum: 22.7 liters (6 gallons) per
minute

— Maximum: 56.8 liters (15 gallons) per
minute

Heat exchanger performance

Expected performance of the heat exchanger is illustrated in |Figure 2 on page 7] for
a typical inlet air temperature of 27°C (80.6°F), with a fully populated rack, near
uniform power dissipation, and a 30 kW heat load. By selecting the correct water
inlet temperature and water flow rate, you can achieve the necessary heat removal.

6

A heat removal of 100% indicates that an amount of heat equivalent to that
generated by the devices has been removed by the heat exchanger and the
average air temperature leaving the heat exchanger is identical to that entering the
rack (27°C [80.6°F] in this example). Heat removal in excess of 100% indicates that
the heat exchanger not only removed all of the heat generated by the devices but
further cooled the air so that the average air temperature leaving the rack is actually

lower than that entering the rack.

Rear Door Heat eXchanger V2: Installation and Maintenance Guide



Attention: To help maintain optimum performance of the Rear Door Heat
eXchanger and provide proper cooling for all rack components, you must always
take the following precautions:

* Install filler panels over all unoccupied bays.

* Route signal cables at the rear of the rack so that they enter or exit the cabinet
through the top and bottom air baffles.

» Bundle signal cables together in a rectangle so that the upper and lower
air-baffle sliders are closed as far as possible. Do not bundle signal cables
together in a circular formation. For more information, see [‘Routing cables|
[through the upper and lower air baffles” on page 42.|

The following illustration shows the typical performance of the heat exchanger, 30
kW heat load.

% heat removal as function of water temperature and flow rate for
given rack power, rack inlet temperature, and rack air flow rate

140
Water

temperature
—4—12°C*
’/0 =—14°C*
110 —a—16°C*
— —O-18°C*
100 // —%—20°C *
/ —O-22°C*
90
—@—24°C*
Rack Power
(W) = 30000
Tinlet, air
(C)=27
Airflow
(cfm) = 2500

130

120

% heat removal

Water flow rate (gpm)

Figure 2. Typical performance of the heat exchanger, 30 kW heat load

* As described in [‘Water-supply requirements for secondary loops” on page 13,|a
given water temperature may be used only if the system that is supplying the water
is able to measure the room dew point and automatically adjust the water
temperature accordingly. Otherwise, the water temperature must be above the
maximum dew point that is allowed at that data center installation.

Chapter 2. Heat exchanger planning, specifications, and requirements 7
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Performance data is shown in [Figure 3 for a 20 kW heat load. Because of the lower
heat load, a specific level of cooling can be achieved with warmer water, a lower

flow rate, or both.

% heat removal as function of water temperature and flow rate for
given rack power, rack inlet temperature, and rack air flow rate

.y

80 Rack Power

(W) = 20000

70 Tinlet, air
S (©) =27

60 T/ Airflow

50 (cfm) = 2000

8 10 12 14
Water flow rate (gpm)

140
Water
S
130 /’/ temperature
/ ——12°C*
120 e 1C*
// —&—16°C*
110
s // —o-18°C*
E 100 —%—20°C *
< W ﬂﬁ] {}—-22°C *
= 90 _—
°
£
2

IS
)

Figure 3. Typical performance of the heat exchanger, 20 kW heat load

* As described in r‘Water-suppIy requirements for secondary loops” on page 13,| a
given water temperature may be used only if the system that is supplying the water
is able to measure the room dew point and automatically adjust the water
temperature accordingly. Otherwise, the water temperature must be above the
maximum dew point allowed at that datacenter installation.
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Heat exchanger parts and tools

The following illustration shows the heat exchanger and the parts that come with it.

Rear door heat

Alir-

Upper air baffle
N Air-

oo

=

\

Lift handles

-a—

Hinge kit

manifold Return ’
coupling manifold  Drain
coupling valve

exchanger asembly

purging valve

purging tool

(purchased separately)

; @’g

Lower air baffle / i i
Lift handle i
U g
Serial number J l
Lift handle— | L—/

; Door latch
0L

Latch pIate

Documentation
package

Figure 4. The Lenovo Rear Door Heat eXchanger V2 Type 1756

Use the tools in the following table to install or remove a part or to attach the rear

door heat exchanger.

Table 2. Installation and removal tools

Tool Part to install or remove FRU part number
Phillips screwdriver Hinge bracket; air baffle 73G5363
8 mm socket Air baffle 73G1458
10 mm socket Hinge bracket 73G1463
Ratchet-head wrench Hinge brackets; air baffle 1650840
Platform ladder Hinge bracket (top) 45E0998

Chapter 2. Heat exchanger planning, specifications, and requirements
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Secondary cooling loop parts and services

This section provides lists of suppliers that can provide coolant distribution unit
solutions, flexible hose assemblies, and water treatment that meets the suggested
water quality requirements.

Miscellaneous parts and services supplier

Coolcentric supplies the following secondary loop parts and services to customers
in North America, Europe, Middle East, Africa, and Asia Pacific:

* Parts
— Rear door heat exchangers (designed for non-Lenovo Enterprise racks)
— Coolant distribution units
— 3/4-inch inside diameter hose kits
— Water treatment
— Chillers
— Raised-floor grommets
» Services
— Installation of door and secondary loop items
— Preventive maintenance

You can contact Coolcentric for all or some of the listed items, depending on your
needs.

Coolcentric

a Division of Wakefield-Vette
33 Bridge Street

Pelham, NH 03076

Telephone: 1-603-635-5199
Ihttp://www.coolcentric.com|

Sales: sales@coolcentric.com

Post service and support: support@coolcentric.com
General inquiry: info@ coolcentric.com
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Coolant distribution unit supplier

Eaton-Williams Group Ltd supplies the following coolant distribution unit models that
are designed specifically for the Rear Door Heat eXchanger to customers in
Europe:

Floor CD6-3 80-120 kW (400 V, 480 V or 208 Vv)
Standing

Floor CD6-4  150-200 kW (400 V, 480 V or 208 V)
Standing

Floor CD6-5 260-305 kW (400 V, 480 V or 208 V)
Standing

Customers in locations other than Europe can contact Eaton-Williams Group or
Coolcentric (see r‘MisceIIaneous parts and services supplier” on page 1(1).

Ihttp://www.eaton-williams.com|
Email contact: ServerCool @ eaton-williams.com

Eaton-Williams Group Ltd
Fircroft Way

Edenbridge

Kent

TN8 6EZ

Telephone:
National: (01732) 866055
International: +44 1732 866055

Fax:

National: (01732) 867937
International: +44 1732 865658

Chapter 2. Heat exchanger planning, specifications, and requirements 11
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Water specifications for the secondary cooling loop

It is very important that the water that is being supplied to the heat exchanger meet
the requirements that are described in this section. Otherwise, system failures might
occur over time, as a result of any of the following problems:

» Leaks due to corrosion and pitting of the metal components of the heat
exchanger or the water-supply system.

» Buildup of scale deposits inside the heat exchanger, which can cause the
following problems:

— A reduction of the ability of the heat exchanger to cool the air that is
exhausted from the rack

— Failure of mechanical hardware, such as a hose quick-connect coupling

» Organic contamination, such as bacteria, fungi, or algae. This contamination can
cause the same problems as described for scale deposits.

Control and conditioning of the secondary cooling loop

12

The water that is used to fill, refill, and supply the heat exchanger must be
particle-free deionized water or particle-free distilled water with appropriate controls
for avoiding these issues:

* Metal corrosion
» Bacterial fouling
* Scaling

The water cannot originate from the primary chilled-water system for the building
but must be supplied as part of a secondary closed-loop system.

Important: Do not use glycol solutions, because they can adversely affect the
cooling performance of the heat exchanger.

Materials to use in secondary loops

You can use any of the following materials in supply lines, connectors, manifolds,
pumps and any other hardware that makes up the closed-loop water-supply system
at your location:

» Copper
e Brass with less than 30% zinc content
e Stainless steel 303 or 316

» Peroxidecured ethylene propylene diene monomer (EPDM) rubber,
non-metal-oxide material

Materials to avoid in secondary loops
Do not use any of the following materials in any part of your water-supply system:

» Oxidizing biocides, such as chlorine, bromine, and chlorine dioxide
e Aluminum

» Brass with greater than 30% zinc

* lIrons (non-stainless steel)

Rear Door Heat eXchanger V2: Installation and Maintenance Guide



Water-supply requirements for secondary loops
This section describes specific characteristics of the system that supplies the chilled
conditioned water to the heat exchanger.

Temperature: The heat exchanger and its supply hose and return hoses are not
insulated. Avoid any condition that might cause condensation. The temperature of
the water inside the supply hose, return hose, and heat exchanger must be kept
above the dew point of the location where the heat exchanger is being used.

Attention: Typical primary chilled water is too cold for use in this application
because building chilled water can be as cold as 4°C - 6°C (39°F - 43°F).

Important: The system that supplies the cooling water must be able to measure
the room dew point and automatically adjust the water temperature
accordingly. Otherwise, the water temperature must be above the
maximum dew point for that data center installation. For example, the
following minimum water temperature must be maintained:

* 18°C £1°C (64.4°F +1.8°F). This is applicable within an ASHRAE
Class 1 Environmental Specification that requires a maximum dew
point of 17°C (62.6°F).

« 22°C x£1°C (71.6°F +1.8°F). This is applicable within an ASHRAE
Class 2 Environmental Specification that requires a maximum dew
point of 21°C (69.8°F).

See the ASHRAE document Thermal Guidelines for Data Processing
Environments. Information about obtaining this document is at
[http://www.ashrae.org/publications/page/1279. Search on Thermal
Guidelines for Data Processing Environments.

Pressure: The water pressure in the secondary loop must be less than 690 kPa
(100 psi). Normal operating pressure at the heat exchanger must be 414 kPa
(60 psi) or less.

Flow rate: The flow rate of the water in the system must be in the range of
23 - 57 liters (6 - 15 gallons) per minute.

Pressure drop versus flow rate for heat exchangers (including quick-connect
couplings) is defined as approximately 103 kPa (15 psi) at 57 liters (15 gallons)
per minute.

Water volume limits: The heat exchanger holds approximately 9 liters

(2.4 gallons). Fifteen meters (50 ft) of 19 mm (0.75 in.) supply and return hoses
hold approximately 9.4 liters (2.5 gallons). To minimize exposure to flooding in the
event of leaks, the entire product cooling system (heat exchanger, supply hose, and
return hose), excluding any reservoir tank, must have a maximum 18.4 liters (4.8
gallons) of water. This is a cautionary statement, not a functional requirement. Also
consider using leak detection methods on the secondary loop that supplies water to
the heat exchanger.

Air exposure: The secondary cooling loop is a closed loop, with no continuous
exposure to room air. After you fill the loop, remove all air from the loop. An air
bleed valve is provided at the top of a heat exchanger manifold for purging all air
from the system.

Chapter 2. Heat exchanger planning, specifications, and requirements 13
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Water delivery specifications for secondary loops

This section describes the various hardware components that make up the delivery
system secondary loop that provides the chilled, conditioned water to the heat
exchanger. The delivery system includes pipes, hoses, and the required connection
hardware to connect the hoses to the heat exchanger. Hose management in
raised-floor and non-raised-floor environments is also described.

The heat exchanger can remove 100% or more of the heat load from an individual
rack when it is running under optimum conditions.

The primary cooling loop is considered to be the building chilled-water supply or a
modular chiller unit. The primary loop must not be used as a direct source of
coolant for the heat exchanger.

Procurement and installation of the components that are needed to create the
secondary cooling loop system are required for this design and are your
responsibility. See [‘Secondary cooling loop parts and services” on page 10| for
information about suppliers of hoses and coolant distribution units. The main
purpose of this section is to provide examples of typical methods of secondary loop
setup and operating characteristics that are needed to provide an adequate, safe
supply of water to the heat exchanger.

Attention: The overpressure safety device must meet the following requirements:

* Comply with ISO 4126-1 (Information about obtaining this document is at
[http://webstore.ansi.org/default.aspX. Search on document number iso 4126-1.)

» Be installed so that it is easily accessed for inspection, maintenance, and repair
* Be connected as close as possible to the device that it is intended to protect
* Be adjustable only with the use of a tool

* Have a discharge opening that is directed so that discharged water or fluid will
not create a hazard or be directed toward any person

» Be of adequate discharge capacity to ensure that the maximum working pressure
is not exceeded

* Be installed without a shutoff valve between the overpressure safety device and
the protected device

[Figure 5 on page 16|through [Figure 8 on page 19| show typical cooling solutions
with the most flexibility possible. Read the following guidelines before you design
the installation:

* A method for monitoring and setting the total flow rate delivered to all of the heat
exchangers is required. This can be a discrete flowmeter that is built into the flow
loop or a flowmeter within the secondary loop of the coolant distribution unit
(CDU).

« After you set the total flow rate for all of the heat exchangers by using a
flowmeter as previously described, it is important to design the plumbing so that
it provides the flow rate that you want for each heat exchanger and provides a
way to verify the flow rate. [Figure 5 on page 16|through [Figure 8 on page 19|
illustrate the use of circuit setters to adjust the flow rate to each heat exchanger.
Other methods, such as inline or external flowmeters, can provide a more
accurate method for setting the flow rate through the individual shutoff valves.
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» Design the flow loop to minimize the total pressure drop within the flow loop. The
Optional Low Impedance Quick Connect feature (shown in|Figure 5 on page 16
through |[Figure 8 on page 19) cannot be the Parker quick-connect couplings that
are used on the heat exchanger because of the excessive pressure drop
associated with flowing through four quick-connect pairs in series. These must be
very low, near 0, flow impedance quick connects. Alternatively, these quick
connects can be eliminated and replaced with a hose barb connection.
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Figure 5| shows a typical cooling solution and identifies the components of the

primary cooling loop and the secondary cooling loop.
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Figure [6] shows an example of a facilities fabricated solution. The actual number of
heat exchangers that are connected to a secondary loop depends on the capacity
of the coolant distribution unit that is running the secondary loop.
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Figure 6. Coolant distribution unit that uses a fabricated facilities solution
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shows an example of an off-the-shelf modular coolant distribution unit. The
actual number of heat exchangers that are connected to a secondary loop depends

on the capacity of the coolant distribution unit that is running the secondary loop.
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Figure 7. Coolant distribution unit that uses off-the-shelf supplier solutions
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Figure 8/ shows an example of a water chiller unit that supplies conditioned water to
one or more heat exchangers. This must be a closed system (no exposure of the
water to air) and meet all materials, water quality, water treatment, and temperature
and flow specifications that are defined in this document. A water chiller unit is
considered an acceptable alternative to use as a building chilled water source for
removing heat from an Rear Door Heat eXchanger.
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- Local and remote monitoring and control

- Access port for filling and water treatment

Figure 8. Coolant distribution unit that uses a water chiller unit to provide conditioned water

Manifolds and piping: Manifolds that accept large-diameter feed pipes from a
pump unit are the preferred method for splitting the flow of water to
smaller-diameter pipes or hoses that are routed to individual heat exchangers.
Manifolds must be constructed of materials that are compatible with the pump unit
and related piping. See [‘Materials to use in secondary loops” on page 12 The
manifolds must provide enough connection points to allow a matching number of
supply and return lines to be attached, and the manifolds must match the capacity
rating of the pumps and the loop heat exchanger (between the secondary cooling
loop and the building chilled-water source). Anchor or restrain all manifolds to
provide the required support to avoid movement when quick-connect couplings are
connected to the manifolds.
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Example manifold supply pipe sizes

* Use a 50.8 mm (2 in.) or larger supply pipe to provide the correct flow to three
19 mm (0.75 in.) supply hoses, with a 100 kW coolant distribution unit (CDU).

* Use a 63.5 mm (2.50 in.) or larger supply pipe to provide the correct flow to four
19 mm (0.75 in.) supply hoses, with a 120 kW CDU.

* Use an 88.9 mm (3.50 in.) or larger supply pipe to provide the correct flow to
nine 19 mm (0.75 in.) supply hoses, with a 300 kW CDU.

To stop the flow of water in individual legs of multiple circuit loops, install shutoff
valves for each supply and return line. This provides a way to service or replace an
individual heat exchanger without affecting the operation of other heat exchangers
in the loop.

To ensure that water specifications are being met and that the optimum heat
removal is taking place, use temperature and flow metering (monitoring) in
secondary loops.

Anchor or restrain all manifolds and pipes to provide the required support and to
avoid movement when quick-connect couplings are being attached to the manifolds.

Figure 9 shows another layout for multiple water circuits.

Figure 9. Typical central manifold (at a central location for multiple water circuits)
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Figure 10|shows an extended manifold layout.

Figure 10. Typical extended manifold (along aisles between racks)

Flexible hoses and connections to manifolds and heat exchangers: Pipe and
hose configurations can vary. You can determine the best configuration for your
installation by analyzing the needs of your facilities, or a site preparation
representative can provide this analysis.

Flexible hoses are needed to supply and return water between your hard plumbing
(manifolds and coolant distribution units) and the heat exchanger (allowing needed
movement for opening and closing the rack rear door).

Hoses are available that provide water with acceptable pressure-drop
characteristics and that help prevent depletion of some corrosion inhibitors. These
hoses must be made of peroxide-cured ethylene propylene diene monomer (EPDM)
rubber, non-metal oxide material and must have Parker Fluid Connectors
quick-connect couplings at one end which are attached to the heat exchanger, and
must either have a low impedance quick connect coupling or nothing so as to
attach to a barb at the other end. The Parker couplings are described in this section
and are compatible with the heat exchanger couplings. Hose lengths from 3 to 15
meters (10 to 50 ft), in increments of 3 meters (10 ft), are available. Hoses that are
longer than 15 meters (50 ft) might create unacceptable pressure loss in the
secondary circuit and reduce the water flow, reducing the heat removal capabilities
of the heat exchanger. .

For information about a supplier of these hoses, see[‘Secondary cooling loop parts|
fand services” on page 10.|Use solid piping or tubing that has a minimum inner
diameter of 19 mm (0.75 in.) and the fewest possible joints between a manifold and
a heat exchanger in each secondary loop.
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Use quick-connect couplings to attach the hoses to the heat exchangers. Hose
couplings that connect to the heat exchanger must have the following
characteristics:

* The couplings must be constructed of passivated 300-L series stainless steel or
brass with less than 30% zinc content. The coupling size is 19 mm (0.75 in.).

« The supply hose must have a Parker (male) quick-coupling nipple, part number
SH6-63-W, or equivalent. The return hose must have a Parker (female)
quick-connect coupling, part number SH6-62-W, or equivalent.

» |If a low impedance quick-connect coupling is used at the opposite (manifold) end
of the hose, use positive locking mechanisms to prevent loss of water when the
hoses are disconnected. The connections must minimize water spill and air
inclusion into the system when they are disconnected.
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Chapter 3. Special instructions if the heat exchanger comes
installed on a rack

To unpack a rack with a rear door heat exchanger, see the Lenovo 42U 1100 mm
Enterprise V2 Dynamic Rack and Expansion Rack Unpacking Instructions document
that comes with the rack or to download the document from the Lenovo website, go
to |http://www-947.iom.com/support/entry/portal/docdisplay ?Indocid=migr-5091922,

If the rack was unpacked without using the instructions in the Rack Unpacking
Instructions document, you might have to perform the following steps:

1. Make sure that the foam block that is under the left side of the rear door heat
exchanger is removed.

Figure 11. Removing the foam block
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2. Make sure that one specially trained person holds onto the rear door heat
exchanger and guides the rack down the ramp. The other specially trained
persons must guide the rack down the ramp by holding onto the rack frame.
Slowly roll the rack down the ramp until the casters are on the floor. Move the
rack to the final location.

P

AWESS <
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3. Move the heat exchanger latch plate to its correct position. Remove the two
screws from the latch plate, orient the latch plate as shown in the illustration,
and align the holes in the latch plate with the holes on the rack flange. Secure
the latch plate to the rack frame with the two screws. Close the door and make

sure that it latches securely.

Latch plate

Figure 12. Moving the heat exchanger latch plate to the correct position
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4. After you attach the hoses and fill the heat exchanger with water, complete the
following steps:

a. Install the inner hose access panel on the inside bottom of the heat
exchanger.

Inner hose
access panel

Figure 13. Installing the inner hose access panel

b. Install the outer hose access panel on the outside bottom of the heat
exchanger.

Optional
screw,

Outer hose
access panel

Figure 14. Installing the outer hose access panel

c. (Optional) Secure the outer hose access panel to the heat exchanger with
an M4 screw (see [Figure 14).

d. Reconnect power to the rack and all components; then, close and latch the
heat exchanger.
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5. Unscrew the shipping bracket, rotate it 180°, and screw the bracket to the rear
door heat exchanger.

bracket

Figure 15. Reversing the shipping bracket
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Chapter 4. Installing the heat exchanger
Attention: Because of the size and weight of the heat exchanger, three trained
persons are required to move, install, replace, remove, or transport the heat

exchanger.

This chapter provides instructions for installing and removing the heat exchanger.

Installation guidelines

Follow these guidelines when you install the heat exchanger:

* Read the safety information that begins on page M This information will help you
work safely.

» Because of the size and weight of the heat exchanger, three trained persons are
required to install or remove the heat exchanger.

» Observe good housekeeping in the area where you are working. Place removed
packing materials, tools, and other parts in a safe place.

» Do not overtighten plumbing fittings or connections. This will cause leaks and
might damage the plumbing fittings.

» Use pipe dope on all threaded plumbing connections to ensure against leaks.

* Do not try to bend or reposition copper tubing. Excessive movement or bending
of copper tubing might damage the tubing and create leaks. If you find leaks,
check all plumbing connections and fittings for leaks before you connect power to
the rack or any of the installed components.

* Repair all leaks before you connect power to the rack or any of the installed
components.

» After the heat exchanger is filled, be sure to remove any excess water that might
be left over from the filling process.

* Plumbing components expand and contract with changing conditions and might
fail or loosen after installation. Place paper towels under the heat exchanger for a
period of time; then, examine them for signs of a leak. If it appears that there
might be a leak, carefully inspect the entire heat exchanger to determine whether
there is a leak or whether it is water that is from the filling process.

 |If the heat exchanger core or copper tubing is leaking or is damaged, remove it
from the rack and see [Appendix A, “Getting help and technical assistance,” on|

for information.

* New heat exchangers can be filled with pressurized nitrogen after assembly.
Before you install the heat exchanger, the nitrogen must be purged from the heat
exchanger in a well-ventilated area. To purge the nitrogen, remove the caps from
the air-purging valves and press in on the valve stems to release the nitrogen.

* When you install heat exchangers on a suite of racks, secure the racks together
first; then, install the heat exchangers.
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Installing the heat exchanger

Attention:
1. Because of the size and weight of the heat exchanger, three trained persons
are required to install or remove the heat exchanger.

2. You must remove the power from the rack and all components before you
connect or disconnect the water supply lines and drain or fill the heat
exchanger.

To install the heat exchanger on a Type 9363 rack, complete the following steps:
1. Read the safety information that begins on page iii and |“Installation guidelines”|
2. Use the wrench that comes with the rack to lower the front and rear leveling
pads. Make sure that the rack is level to the floor.

Figure 16. Lowering the leveling pads

3. Remove the rack rear door. For more information, see the 42U 1100 mm Deep
Dynamic Rack and Deep Dynamic Expansion Rack, Type 9363 Installation
Guide on the LenovoDocumentation CD that comes with the rack.

4. Remove power from the rack and all installed components.
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5. Remove the cardboard top from the heat exchanger carton.

Figure 17. Removing the cardboard top from the heat exchanger carton

6. Remove the parts and tools from the carton and set them near the rack. Do
not unpack the heat exchanger until later in the procedure.
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7. Install the latch plate on the left side of the rack.
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Figure 18. Installing the latch plate

a. Install two M6 clip nuts on the left-side rack-mounting flange of the rack.

b. Align the holes in the latch plate with the holes in the flange and clip nuts;
then, secure the latch plate in place with two M6 screws.
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8. Remove the cable-access bar from the bottom rear of the rack.

Cable-access

: \»;bMG screws

Figure 19. Removing the cable-access bar

9. Install the bottom hinge bracket on the rack:
a. Locate the bottom hinge bracket.

Bottom Screws
hinge
bracket

Figure 20. Installing the bottom hinge bracket

Position the bottom hinge bracket so that the hinge pin is facing up.

Place the mounting hole in the bottom hinge bracket over the leveler bolt
on the bottom right side of the rack and make sure that the four screw
holes in the bracket align with the four screw holes in the rack.

d. Secure the bottom hinge bracket to the rack with four M6 screws.

Note: Use a torque screwdriver to tighten the screws to 101 Nm.

10. Position a platform ladder near the right side of the rack. One person must
climb the ladder to install the top hinge bracket.
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11. Partially install the top hinge bracket:
a. Locate the top hinge bracket.

Figure 21. Partially installing the top hinge bracket

b. Align the top hinge bracket with the three holes in the top right side of the
rack.

c. Use a Phillips screwdriver to partially insert a screw in the hole that is the
farthest away from the rear of the rack. See the illustration. Do not fully
tighten the screw at this time.

d. Rotate the hinge bracket to the left or right so that it is temporarily out of
the way.
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12. Using a utility knife or similar cutting tool, slit the heat exchanger carton
vertically on each end of one of the long sides of the carton. See the
illustration. Fold down the carton to cover the floor surface.

Figure 22. Folding down the carton and placing the packing inserts evenly on the unfolded
cardboard

unfolded cardboard. See

A

CAUTION:

13. Place three of the rectangular cardboard packing inserts evenly on the
Figure 22|

>32 kg (70.5 Ib)
or or

32-55 kg (70.5-121.2 Ib)

The weight of this part or unit is between 32 and 55 kg (70.5 and 121.2
Ib). It takes three persons to safely lift this part or unit. (C010)

Attention:

a. Because of the size and weight of the heat exchanger, three trained
persons are required to install or remove the heat exchanger.

b. You must remove the power from the rack and all components before you
connect or disconnect the water supply lines and drain or fill the heat
exchanger.
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14. With the three required people (one person on each end and one person in the
middle), rotate the heat exchanger 90° and up onto the three rectangular
packing inserts.

Outer hose
access panel

Inner hose
access panel

Figure 23. Rotating the heat exchanger 90° and removing the hose access panels

15. With one person holding the heat exchanger steady on the package inserts,
have another person remove the inner and outer hose access panels. Push
the panels up and out to remove them. See Set the hose access panels
aside.

16. Position one person on each end of the heat exchanger. Have each person
grasp and hold the under side of the heat exchanger with one hand and hold
the top of the heat exchanger with the other hand. Position the third person in
the middle of the heat exchanger and grasp the heat exchanger by the
handles. Have all three people carefully lift the heat exchanger and carry it to
the rear of the rack.
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17. When the heat exchanger is in position at the rear of the rack, carefully rest
one corner of the heat exchanger on the floor, and then, stand the heat
exchanger in an upright position. See the illustration for the correct placement
of hands for the three people who are required to lift and move the heat
exchanger in an upright position.

)

a a
22

i o)
o

°
A\

Person 1 N
lift handles

7
g
’a
Person 2
lift handles

S

N
[p—
N/

Person 3
lift points

5 oy

el

Figure 24. Correct placement of hands to lift and move the heat exchanger
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18. Using the lift handles and the required three people, tilt and hold the heat
exchanger close to the rear door opening and align the hole in the bottom of
the heat exchanger with the hinge pin on the bottom hinge bracket. You might
have to move the heat exchanger around until the pin slides into the hole in
the bottom of the heat exchanger.

Note: There are two holes on the bottom hinge side of the heat exchanger.
Make sure that the hinge pin goes into the hole that is closest to the
rear of the heat exchanger.

Screws

Top hinge
bracket

Figure 25. Installing the heat exchanger door

19. While two people hold the heat exchanger steady, have a third person climb
the platform ladder, rotate the top hinge bracket, and position the top hinge
bracket pin in the hole on the top of the heat exchanger.

20. Align the two open holes in the top of the rack with the threaded holes in the
top hinge bracket and square up the heat exchanger with the rack.

21. Secure the top hinge bracket to the rack with two screws. Do not fully tighten
the screws.

22. Open and close the door one or two times to be sure that it aligns correcily,
adjusting the bracket as needed. Then, tighten all three screws.

Note: Use a torque screwdriver to tighten the screws to 101 Nm.
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23. When the heat exchanger is latched, make sure that there is a tight fit between
the heat exchanger and the rack frame. Loosen or tighten the latch adjustment
screw as required.

24. Install the upper air baffle on the rack:

a. Climb the platform ladder and loosen the two screws that secure the rear
cable-access cover and remove the cover.

Screws

Upper
air baffle

————

Rear cable
access cover

Figure 26. Removing the rear cable-access cover and installing the upper air baffle

b. Secure the air baffle to the rack with three M6 screws.
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25. Install the lower air baffle in the rear of the rack. Secure the air baffle to the
rack with four M6 screws.

Lower air baffle

Figure 27. Installing the lower air baffle

26. With the

rear door closed and latched, move to the front of the rack. Use a

leveler wrench to raise the right front leveler approximately 3 mm (0.12 in.) or
until the rear door opens and closes freely. Periodically check that the rear
door swings freely. If necessary, adjust the height of the right-front leveler until
the rear door does swing freely.

27. Attach the hoses and fill the heat exchanger with water. See |“Routinq and|

securing

the hoses” on page 44 and [Filling the heat exchanger with water” on|

page 4

for information about routing and attaching the hoses and filling the

heat exchanger.
28. After you attach the hoses and fill the heat exchanger with water, complete the
following steps:
a. Install the inner hose access panel on the inside bottom of the heat
exchanger.

Inner hose
access panel

Figure 28. Installing the inner hose access panel
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b. Install the outer hose access panel on the outside bottom of the heat
exchanger.

Optional
screw,

Outer hose
access panel

Figure 29. Installing the outer hose access panel

c. (Optional) Secure the outer hose access panel to the heat exchanger with
an M4 screw (see [Figure 29).

d. Reconnect power to the rack and all components; then, close and latch the
heat exchanger.
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Routing cables through the upper and lower air baffles

For correct air flow in the rack when routing the cables through the upper and lower
air baffles, group the cables in small bundles and spread the cables evenly across
the air baffle opening so there are no air gaps. If the cables are tied in a single
round bundle, hot air will escape from the open space in the air baffle.

The following illustration shows the correct way to bundle and route cables through
the upper air baffle.

Figure 30. Bundling and routing cables through the upper air baffle

The following illustration shows the correct way to bundle and route cables through
the lower air baffle.

Sliders >

Lower
air baffle

Cables

Figure 31. Bundling and routing cables through the lower air baffle
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Front-to-rear cable channels and caps

You can route cables from the front of the rack to the rear by using the cable
channels on the sides of the rack. There are two cable channels on each side of
the rack.

The front end of the cable channel has a cap that slides up and down so you can
route cables from front to rear through the channel opening without removing the
cap. After you route the cables through a channel, slide the cap down so that it
rests lightly on the cables. This helps prevent hot air recirculation from the rear of
the rack to the front of the rack.

If a cable channel is not used, make sure that the cap is completely covering the
channel opening.

Note: Some cable channel caps do not slide up and down and must be removed
before you route cables through the channel. Use a flat-blade screwdriver or
a similar tool to pry the cap off the end of the channel.

Front to
Cable rear cable

channel caps channels

/

V[T 1707 5 LTI 17 0707 17 NI [T 7))

Cable Z I

channels
caps

Front to
rear cable
channels

Figure 32. Cable channels and caps
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Routing and securing the hoses

Use one of the following procedures, depending on whether the rack is in a
raised-floor environment.

Important: To help maintain optimum performance of the Rear Door Heat
eXchanger and provide proper cooling for all rack components, you
must always take the following precautions:

* Install filler panels over all unoccupied bays.

* Route signal cables at the rear of the rack so that they enter or exit
the cabinet through the top and bottom air baffles.

* Bundle signal cables together in a rectangle so that the air-baffle
sliders are closed as far as possible. Do not bundle signal cables
together in a circular formation. For more information, see |“Routing|
|cab|es through the upper and lower air baffles” on page 42|

Raised-floor environment

The following illustrations show routing and securing the hoses in a raised-floor
environment for individual racks and adjacent racks.

Note: Both illustrations show the view of the rack from the top, looking down.

e B I

Figure 33. Routing and securing the hoses in a raised-floor environment for individual racks
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In the following illustration, the numbers represent the suggested placement of
racks that share one hole in the floor. For example, if three racks will share one
hole in the floor, place the racks as shown by the numbers 1, 2, and 3. If you want
to add a fourth rack that will share the same hole in the floor, place it next to rack
number 1.

\!@
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Figure 34. Option for hoses in adjacent racks to share a single hole in the floor

To route and secure the hoses in a raised-floor environment, complete the following
steps:

1. Remove the floor tile under the rack that will have an access hole cut into it.

2. Cut an access hole in the floor tile; then, reinstall the floor tile. The access hole
for the supply and return hoses must be a minimum of 200 mm (8 in.) long x
100 mm (4 in.) wide.

Notes:

a. Each hose must be routed through the access hole lengthwise so that the
hose has the entire 200 mm (8 in.) to pass through the floor. If adjacent
racks share a hole in the floor, increase the size of the hole according to the
number of hoses, 50 mm (2 in.) in length for every rack. For example, the
hole for one rack is 100 x 200 mm (4 x 8 in.), the hole for two racks is 150 x
200 mm (6 x 8 in.), and so on. Smaller hole sizes might also work,
depending on the hose routing underneath the raised floor.

b. Each hose must be routed with a minimum bend radius of 200 mm (8 in.). A
bend radius less than 200 mm (8 in.) will cause the hose to kink, will restrict
the flow of water to and from the heat exchanger, and will void the heat
exchanger warranty.

Chapter 4. Installing the heat exchanger 45



3. Route the hoses through the access hole lengthwise, under the rack and around
the rear caster on the pivot side of the heat exchanger. See[*Filling the heat|
[exchanger with water’ on page 48| for information about how to connect the

hoses.

Figure 35. Flexible hoses secured to the bottom of the rear door heat exchanger
After several hours of operation, repeat the air-purging procedure on the valve

(trapped air from the hoses might have migrated to the heat exchanger). To perform
the air-purging procedure, complete step |7 on page 52|through step[10 on page 52

in |Fi||ing the heat exchanger with wated

Check the heat exchanger for air in the manifolds again after one month of
operation, to ensure that the heat exchanger is filled correctly. For
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Raised-floor and non-raised-floor environments

If the coolant distribution unit (CDU) that is providing water to the heat exchanger is
in a row of racks with heat exchangers, all hoses can be routed on the floor,
irrespective of if it is a raised floor or slab installation. The Type 9363 rack has
sufficient clearance underneath the rack to enable the quick connects to be run
underneath the rack. This provides a very clean hose-routing solution with hoses of
minimum length.

Note: Each hose must be routed with a minimum bend radius of 200 mm (8 in.). A
bend radius less than 200 mm (8 in.) will cause the hose to kink, will restrict
the flow of water to and from the heat exchanger, and will void the heat
exchanger warranty.

If the hoses must be run overhead, either route the hoses through the rack
vertically, or route them vertically down the hinge (pivot) side of the heat exchanger,
leaving enough slack in the hoses to reach the couplings.

(T TG T = T T L

CDU

Figure 36. Routing and securing the hoses in raised-floor and non-raised-floor environments
After several hours of operation, repeat the air-purging procedure on the valve

(trapped air from the hoses might have migrated to the heat exchanger). To perform
the air-purging procedure, complete step |7 on page 52|through step[10 on page 52

in [Filling the heat exchanger with waten

Check the heat exchanger for air in the manifolds again after one month of
operation, to be sure that the heat exchanger is filled correctly.
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Filling the heat exchanger with water

To fill the heat exchanger with water, complete the following steps.

Statement 14:

A

CAUTION:
Goggles are needed for the procedure.

(LO11)

Attention: Wear safety goggles or other eye protection whenever you fill, drain, or
purge air or nitrogen from the heat exchanger.

1. Remove the inner hose access panel from the inside of the heat exchanger.

Inner hose
access panel

Figure 37. Removing the inner hose access panel
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2. Remove the outer hose access panel from the outside of the heat exchanger.
If the optional screw is installed, remove it. (See the following illustration).

Optional
screw,

Outer hose
access panel

Figure 38. Removing the outer hose access panel

3. Unscrew and retain the cap from the air-purging valve.

Note: The valve is similar to the valve on a bicycle or automobile tire.

Air-purging
valve

Supply manifold
coupling (Female)

it

coupling (Male)

Figure 39. Removing the cap from the air-purging valve
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4. Press in on the valve stem of the air-purging valve to purge the nitrogen from
the heat exchanger. Continue holding in the valve stem until the pressure is
released.

5. Connect the return and supply hoses.

Note: To avoid damage to cooling system tubing, do not apply excessive force
to the couplings.

Supply-hose

assembly (Male) Supply-manifold

coupling (Female)

Return-manifold
coupling (Male)

Figure 40. Attaching the hoses to the manifold couplings
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* To connect the return hose, complete the following steps:

a. Align the female hose quick-connect coupling with the male
return-manifold coupling.

Note: If you misalign the couplings or if the pressure has not been bled
from the manifold, it is difficult to connect the hose. Make sure
that the pressure has been bled, and then attempt to connect the
couplings again.

b. Pull the female collar back and move the couplings toward each other.

Exert pressure until the female collar locks in place with an audible click.

Note: After the couplings are engaged but before the collar has locked
into place, you can let go of the collar and use both hands to
push the hose to lock the couplings.

» To connect the supply hose, complete the following steps:

a. Align the male hose quick-connect coupling with the female
supply-manifold coupling.

Note: If you misalign the couplings or if the pressure has not been bled
from the manifold, it is difficult to connect the hose. Make sure
that the pressure has been bled, and then attempt to connect the
couplings again.

Pull the female collar back and move the couplings toward each other.

c. Exert pressure until the female collar locks in place with an audible click.

Note: After the couplings are engaged but before the collar has locked
into place, you can let go of the collar and use both hands to
push the hose to lock the couplings.

6. Turn on the flow of water to the heat exchanger.

Note: Depending on your facility, this might mean turning on the pump unit,
opening a valve at the pump unit, or a similar action.
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7. Place the drain end of the air-purging tool into a 2-liter (or larger) container to
catch the water and air bubbles that escape during the filling procedure.

Hose

Extension hose
Figure 41. Air-purging tool

Note: The 6-inch extension hose for the air-purging tool is not required for this
procedure. You can attach the extension hose to the tool, or you can
set the extension hose aside.

8. After the water is flowing through the heat exchanger for several minutes,
attach the air-purging tool to the air-purging valve at the top of the heat
exchanger. Make sure that you attach the end of the hose with a valve stem in
the center of the connector to the heat exchanger air-purging valve. If you
connect the wrong end of the hose, no water will flow.

9. When there is a steady stream of water into the container from the air-purging
tool, disconnect the tool from the heat exchanger.
Attention: If water drips from the air-purging valve after you remove the
air-purging tool, reattach the tool and disconnect it again to exercise and
reseat the seal.
10. Screw the valve cap onto the air-purging valve and hand-tighten it to provide a
secondary seal.

11. Install the inner hose access panel on the inside bottom of the heat exchanger.

Inner hose
access panel

Figure 42. Installing the inner hose access panel
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12. Install the outer hose access panel on the outside bottom of the heat

exchanger.

Optional
screw,

>

.. QOuter hose
Lo access panel

Figure 43. Installing the outer hose access panel

13. (Optional) Secure the outer hose access panel to the heat exchanger with an

M4 screw (see [Figure 43).

Chapter 4. Installing the heat exchanger

53



54  Rear Door Heat eXchanger V2: Installation and Maintenance Guide



Chapter 5. Maintaining the heat exchanger

This chapter provides instructions for maintaining the heat exchanger.

Attention:

1. Because of the size and weight of the heat exchanger, three trained persons
are required to install or remove the heat exchanger.

2. You must remove the power from the rack and all components before you
connect or disconnect the water supply lines and drain or fill the heat
exchanger.

The following illustration shows the locations of components on the heat exchanger.

i Air-purging
valve

Supply manifold
coupling (Female)

i

coupling (Male)

Figure 44. Components of the heat exchanger

Note: When you perform procedures on the heat exchanger, you might want to
place some water-absorbent material beneath the door assembly.
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Draining the heat exchanger

Perform this procedure before you have the heat exchanger removed from the rack
or when you are directed to do so by an IBM service representative. The drain
valve is at the bottom of the heat exchanger, near the supply and return couplings.

Attention: Wear safety goggles or other eye protection whenever you fill, drain, or
purge air from the heat exchanger.

To drain water from the heat exchanger, complete the following steps:

1. Shut off the flow of water at the source. Depending on your facility, this might
mean turning off the pump unit, closing a valve at the pump unit, or a similar
action.

Note: Although the likelihood of water exposure is small, you might prefer to
place some water-absorbent material beneath the door assembly as a
general practice when you drain the heat exchanger.

2. Remove the inner hose access panel from the inside of the heat exchanger.

Inner hose
access panel

Figure 45. Removing the inner hose access panel
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3. Remove the outer hose access panel from the outside of the heat exchanger.
If the optional screw is installed, remove it. (See the following illustration).

Optional
screw,

Outer hose
access panel

Figure 46. Removing the outer hose access panel

4. Disconnect the return hose and supply hose from the heat exchanger and

move them out of the way.

Supply-hose

assembly (Male) Supply-manifold

coupling (Female)

assembly (Female)

Return-manifold
coupling (Male)

Figure 47. Disconnecting the return hose and supply hose
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5. Unscrew and retain the valve caps from the air-purging valve and from the
drain valve.

Air-purging
valve

Figure 48. Removing the cap from the air-purging valve and drain valve

6. Remove the extension hose from the air-purging tool, if it is connected.

Hose

Extension hose
Figure 49. Air-purging tool

7. Place the drain end of the air-purging tool into a container that can hold at
least 11.4 liters (3 gallons) of water.
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8.

10.

Attach the air-purging tool to the drain valve at the bottom of the heat
exchanger. Make sure you attach the end of the hose with a valve stem in the
center of the connector to the heat exchanger drain valve. If you connect the
wrong end of the hose, no water will flow.

Attach the end of the extension hose with a valve stem in the center of the
connector to the air-purging valve at the top of the heat exchanger to allow air
to enter the manifolds.

Note: Instead of using the extension hose, if filtered and oil-free compressed
air is available, you can attach the compressed-air hose to the
air-purging valve to force water out of the exchanger. Keep the air
pressure at 50 pounds per square inch gage (psig) or less to avoid
excessive spray at the drain valve.

When the water has drained completely from the manifolds, complete the
following steps:
a. Remove the air-purging-tool extension hose or compressed-air hose from
the air-purging valve.
Remove the air-purging tool from the drain valve on the hear exchanger.

Screw the valve caps onto the air-purging valve and drain valve and
hand-tighten them to provide a secondary seal.
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Refilling after a leak in the system

The action that you take depends on where the leak occurs.

Leak in the water-supply circuit

If the leak occurs in the user-supplied secondary loop of the water-circulation
system, other than in the heat exchanger, repair the leak; then, complete the
following steps:

1. Reconnect the return and supply hoses, if they are disconnected:
» To connect the supply hose, complete the following steps:

a. Align the male hose quick-connect coupling with the female
supply-manifold coupling.

Note: If you misalign the couplings, it is difficult to connect the hose.
Pull the female collar back and move the couplings toward each other.
Exert pressure until the female collar locks in place with an audible click.

Note: After the couplings are engaged but before the collar has locked
into place, you can let go of the collar and use both hands to push
the hose upward to lock the couplings.

» To connect the return hose, complete the following steps:

a. Align the female hose quick-connect coupling with the male
return-manifold coupling.

Note: If you misalign the couplings, it is difficult to connect the hose.
Pull the female collar back and move the couplings toward each other.
Exert pressure until the female collar locks in place with an audible click.

Note: After the couplings are engaged but before the collar has locked
into place, you can let go of the collar and use both hands to push
the hose upward to lock the couplings.

2. Turn on the flow of water from the pump unit to the heat exchanger.
3. Perform the air-purging procedure to remove any air that enters the heat
exchanger from the hoses. (Seq‘Filling the heat exchanger with water’ on page|

for instructions.)

Leak in the heat exchanger

Although a leak in the heat exchanger is unlikely, if it does occur, you must replace
the door assembly. To replace the door assembly, complete the following steps.

Note: Call for service to obtain a replacement heat exchanger. For service or
assistance information, see[Appendix A, “Getting help and technicall
lassistance,” on page 77

1. Drain the water from the heat exchanger. (See [‘Draining the heat exchanger” on|

page 56| for instructions.)

2. Have trained service personnel replace the door assembly.

3. Fill the replacement heat exchanger with water. (See |“Fi||ing the heat exchanger|

[with water” on page 4§ for instructions.)
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Maintenance schedule
Perform the following maintenance tasks at the indicated time intervals.

Table 3. Maintenance schedule

Task When to perform

Inspect the heat-exchanger fins for air Annually

blockage at the fins (from dust, dirt, and

debris).

Perform the air-bleed process + After a few minutes of water flowing

through the heat exchanger
* One month after installation

* Whenever warm air is exiting the top of
the heat exchanger while cooler air is
exiting below that

Inspect the entire length of the supply hose Annually
and return hose for damage, age cracks, and
kinks. Be sure to inspect at the door and
outside of the rack.

Replaceable components

Field replaceable units (FRUs) must be replaced only by a trained service
technician, unless they are classified as customer replaceable units (CRUs).

Tier 1 CRU: Replacement of Tier 1 CRUs is your responsibility. If IBM installs a Tier
1 CRU at your request without a service contract, you will be charged for the
installation.

Tier 2 CRU: You may install a Tier 2 CRU yourself or request IBM® to install it, at
no additional charge, under the type of warranty service that is designated for your
product.

For more information about the terms of the warranty and getting service and
assistance, see the Warranty Information document that comes with the heat

exchanger.
Table 4. Field replaceable units for the Rear Door Heat eXchanger V2 Type 1756
CRU part FRU part number
number CRU part number | (trained service technician
Description (Tier 1) (Tier 2) only)
Rear Door Heat eXchanger assembly 95Y2284
Door hinge accessory kit 99Y2281
Latch, door 90Y3057
Upper air baffle kit 95Y2283
Lower air baffle kit 95Y2282
Purge tool kit 46C6345
Ladder, platform 45E0998
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Replacing the heat exchanger (trained service technician only)

Attention:
1. Because of the size and weight of the heat exchanger, three trained persons
are required to remove and install the heat exchanger.

2. You must remove the power from the rack and all components before you
connect or disconnect the water supply lines and drain or fill the heat
exchanger.

Removing the heat exchanger
To remove the heat exchanger, complete the following steps:
1. Read the safety information that begins on page iii and |“Installation guidelines”|
2. Turn off the power to the rack and all installed components.
3. Remove the inner hose access panel from the inside of the heat exchanger.

Inner hose
access panel

Figure 50. Removing the inner hose access panel
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4. Remove the outer hose access panel from the outside of the heat exchanger.
If the optional screw is installed, remove it. (See the following illustration).

Optional
screw,

Outer hose
access panel

Figure 51. Removing the outer hose access panel

Chapter 5. Maintaining the heat exchanger 63



Note to service technician: The customer is responsible for disconnecting the
water supply and return hoses and draining the heat exchanger. If the hoses are
still connected, have the customer drain the heat exchanger by following the
procedure in [‘Draining the heat exchanger” on page 56.| Disengage from the service
call until the customer informs you that the door is drained.

Statement 14:

A

CAUTION:
Goggles are needed for the procedure.

(L011)

Attention: Make sure that proper handling procedures are followed when you
work with any chemically treated water that is used in the rack cooling system.
Make sure that material safety data sheets (MSDS) and safety information is
provided by the water chemical treatment supplier and that proper personal
protective equipment (PPE) is available as recommended by the water chemical
treatment supplier. Wear safety goggles or other eye protection whenever you drain
or purge air from the heat exchanger.
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5. Remove and retain the valve caps from the air-purging valve and from the
drain valve.

S

&

3

Air-purging
valve

Figure 52. Removing the caps from the air-purging valve and drain valve
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6. If the air-purging tool is available (see the illustration), complete the following
steps. Otherwise, go to step

Hose

Extension hose
Figure 53. Air-purging tool

a. Remove the extension hose from the air-purging tool, if it is connected.

b. Place the drain end of the air-purging tool hose into a 0.47 L (16 oz) or
larger container to collect water if any remains within the heat exchanger.

c. Attach the air-purging tool to the drain valve at the bottom of the heat
exchanger. Make sure that you attach the end of the hose with a valve
stem in the center of the connector to the heat exchanger drain valve. If
you connect the wrong end of the hose, no water will flow.

d. Attach the extension hose to the air-purging valve at the top of the heat
exchanger to allow air to enter the manifolds. Make sure that you attach
the end of the extension hose with a valve stem in the center of the
connector to the heat exchanger purge valve. If you connect the wrong end
of the hose, no water will flow.

e. Take one of the following actions, depending on the amount of water that
comes out of the hose:

* If only a little or no water comes out of the air-purging tool, the heat
exchanger is sufficiently drained. Go to step

 If a significant amount of water comes out of the air-purging tool, the
heat exchanger is not drained. Close the valves immediately and do not
continue.
Note to service technician: The customer is responsible for draining
the heat exchanger. If the heat exchanger is not drained, have the
customer drain the heat exchanger by following the procedure in
[‘Draining the heat exchanger” on page 56. Disengage from the service
call until the customer informs you the door has been drained.

7. If the air-purging tool is not available, complete the following steps:

a. Place a 0.47 | (16 oz) or larger container under the drain valve at the
bottom of the heat exchanger to collect water if any remains within the heat
exchanger.

b. Use a small object such as a screwdriver tip to press in on the valve stem
of the drain valve at the bottom of the heat exchanger.
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c. Have a second person use a small object such as a screwdriver tip to
press and hold the air-purging valve stem at the top of the heat exchanger.

d. Take one of the following actions, depending on the amount of water that
comes out of the drain valve:
* If only a little or no water comes out of the drain valve, the heat
exchanger is sufficiently drained. Go to step
 If a significant amount of water comes out of the air-purging tool, the
heat exchanger is not drained. Close the valves immediately and do not
continue.
Note to service technician: The customer is responsible for draining
the heat exchanger. If the heat exchanger is not drained, have the
customer drain the heat exchanger by following the procedure in
[‘Draining the heat exchanger” on page 56.| Disengage from the service
call until the customer informs you the door has been drained.
8. After making sure that the heat exchanger is drained, complete the following
steps:
a. Remove the air-purging tools, if used.

b. Screw the valve caps onto the air-purging valve and the drain valve and
hand-tighten them to provide a secondary seal.

c. Replace the inner and outer hose access panels.

A

CAUTION:

>32 kg (70.5 Ib)
or or

32-55 kg (70.5-121.2 Ib)

The weight of this part or unit is between 32 and 55 kg (70.5 and 121.2
Ib). It takes three persons to safely lift this part or unit. (C010)

Attention:

a. Because of the size and weight of the heat exchanger, three trained
persons are required to install or remove the heat exchanger.

b. You must remove the power from the rack and all components before you
connect or disconnect the water supply lines and drain or fill the heat
exchanger.

9. Remove the heat exchanger from the rack:
a. Open the latch and let the heat exchanger door open slightly.
b. Position a platform ladder on the hinge side of the heat exchanger.
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c. Use a screwdriver to loosen the three screws that secure the top hinge
bracket to the rack.

d. Support the top hinge bracket with one hand while you remove only the
two front screws. Supporting the bracket makes it easier to remove the two
SCrews.

Screws

Top hinge
bracket

" Bottom hinge
sl pin

Figure 54. Removing the heat exchanger from the rack.

e. While two people stabilize the heat exchanger, let the top of the heat
exchanger rotate away from the rack; then, lift the top hinge bracket up
and off the heat exchanger.

f.  While you support the top half of the heat exchanger with one hand, let the
top of the door rotate out far enough so that you can grasp the lift handles
and lift the heat exchanger off the bottom hinge pin.

g. Carefully lower the heat exchanger to the floor so that it rests on one
corner.

10. Position one person on each end of the heat exchanger. Have each person
grasp and hold the under side of the heat exchanger with one hand and hold
the top of the heat exchanger with the other hand. Position the third person in
the middle of the heat exchanger and grasp the heat exchanger by the
handles. Have all three people carefully lift the heat exchanger and carry it
away.
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Installing the replacement heat exchanger

Attention: Because of the size and weight of the heat exchanger, three trained
persons are required to install or remove the heat exchanger.

To install the replacement heat exchanger, complete the following steps:
1. Read the safety information that begins on page iii and |“Insta|lati0n guidelines”l

2. Remove the cardboard top from the heat exchanger carton and remove the
packing material.

Figure 55. Removing the cardboard top from the heat exchanger carton
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3. Using a utility knife or similar cutting tool, slit the carton vertically on each end
of one of the long sides of the carton. See the illustration. Fold down the
carton side to cover the floor surface.

Figure 56. Folding down the carton side and placing the packing inserts evenly on the
unfolded cardboard

unfolded cardboard. See

A

CAUTION:

4. Place three of the rectangular cardboard packing inserts evenly on the
Figure 56|

>32 kg (70.5 Ib)
or or

32-55 kg (70.5-121.2 Ib)

The weight of this part or unit is between 32 and 55 kg (70.5 and 121.2
Ib). It takes three persons to safely lift this part or unit. (C010)

Attention:

a. Because of the size and weight of the heat exchanger, three trained
persons are required to install or remove the heat exchanger.

b. You must remove the power from the rack and all components before you
connect or disconnect the water supply lines and drain or fill the heat
exchanger.
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5. With the three required people (one person on each end and one person in the
middle), rotate the heat exchanger 90° and up onto the three rectangular
packing inserts.

Outer hose
access panel

Inner hose
access panel

Figure 57. Rotating the heat exchanger 90° and removing the hose access panels

6. With one person holding the heat exchanger steady on the package inserts,
have another person remove the inner and outer hose access panels. Push
the panels up and out to remove them. See Set the hose access
panels aside.

7. Position two people on each end of the heat exchanger. Have each person
grasp and hold the under side of the heat exchanger with one hand and hold
the top of the heat exchanger with the other hand. Position the third person in
the middle of the heat exchanger and grasp the heat exchanger by the
handles. Have all three people carefully lift up the heat exchanger and walk it
in front of the rear of the rack.
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8. When the heat exchanger is in position at the rear of the rack, carefully rest
one corner of the heat exchanger on the floor, and then, stand the heat
exchanger in an upright position. See the illustration for the correct placement
of hands for the three people who are required to lift and move the heat
exchanger in an upright position.

3

ae a a
-2

o

)

Person 1
lift handles

7
2
,a
Person 2
lift handles

>

[ w—
N~/

Person 3
lift points

=l

Figure 58. Correct placement of hands to lift and move the heat exchanger

Rear Door Heat eXchanger V2: Installation and Maintenance Guide



9. Using the lift handles and the required three people, tilt and hold the heat
exchanger close to the rear door opening and align the hole in the bottom of
the heat exchanger with the hinge pin on the bottom hinge bracket. You might
have to move the heat exchanger around until the pin slides into the hole in
the bottom of the heat exchanger.

Note: There are two holes on the bottom hinge side of the heat exchanger.
Make sure that the hinge pin goes into the hole that is closest to the
outside of the heat exchanger.

Screws

Top hinge
bracket

Bottom hinge
pin

Figure 59. Installing the heat exchanger door

10. While two people hold the heat exchanger steady, have a third person climb
the platform ladder, rotate the top hinge bracket, and position the top hinge
bracket pin in the hole on the top of the heat exchanger.

11. Align the two open holes in the top of the rack with the threaded holes in the
top hinge bracket and square up the heat exchanger with the rack.

12. Secure the top hinge bracket to the rack with two screws. Do not fully tighten
the screws.

13. Open and close the door one or two times to be sure that it aligns correctly,
adjusting the bracket as needed. Then, tighten all three screws.
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14.

15.

16.

17.

Inner hose

When the heat exchanger is latched, make sure that there is a tight fit between
the heat exchanger and the rack frame. Loosen or tighten the latch adjustment
screw as required.

With the rear door closed and latched, move to the front of the rack. Use a
leveler wrench to raise the right front leveler approximately 3 mm (0.12 in.) or
until the rear door opens and closes freely. Periodically check that the rear
door swings freely. If necessary, adjust the height of the right-front leveler until
the rear door does swing freely.

Attach the hoses and fill the heat exchanger with water. See [‘Filling the heat

fexchanger with water” on page 48

After you attach the hoses and fill the heat exchanger with water, complete the
following steps:

a. Install the inner hose access panel on the inside bottom of the heat
exchanger.

access panel

Figure 60. Installing the inner hose access panel
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b. Install the outer hose access panel on the outside bottom of the heat
exchanger.

Optional
screw,

Outer hose
access panel

Figure 61. Installing the outer hose access panel

c. (Optional) Secure the outer hose access panel to the heat exchanger with
an M4 screw (see [Figure 61).

d. Reconnect power to the rack and all components; then, close and latch the
heat exchanger.
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Replacing the latch on the heat exchanger

To replace the latch on the heat exchanger, complete the following steps:
1. Unlock and open the heat exchanger.

2. On the inside of the heat exchanger, use a Phillips screwdriver to loosen the
latch mounting bracket and remove the bracket and the latch.

3. Align the replacement latch with the hole on the outside of the door and from
the inside, secure the mounting bracket and the latch to the heat exchanger
with the screw.

Adjustment
screw

Door latch

ol

L2 el
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N N M5 screw Mounting
i bracket
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Figure 62. Removing and installing the heat exchanger latch

4. When the heat exchanger is closed and latched, make sure that there is a tight
fit between the heat exchanger and the rack frame. Loosen or tighten the latch
adjustment screw as required.
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Appendix A. Getting help and technical assistance

Getting help and technical assistance

If you need help, service, or technical assistance or just want more information
about Lenovo products, you will find a wide variety of sources available from
Lenovo to assist you.

Use this information to obtain additional information about Lenovo and Lenovo
products, and determine what to do if you experience a problem with your Lenovo
system or optional device.

Note: This section includes references to IBM web sites and information about
obtaining service. IBM is Lenovo's preferred service provider for the System
X, Flex System, and NeXtScale System products.

Before you call

Before you call, make sure that you have taken these steps to try to solve the
problem yourself.

If you believe that you require warranty service for your Lenovo product, the service
technicians will be able to assist you more efficiently if you prepare before you call.

» Check all cables to make sure that they are connected.

» Check the power switches to make sure that the system and any optional
devices are turned on.

» Check for updated software, firmware, and operating-system device drivers for
your Lenovo product. The Lenovo Warranty terms and conditions state that you,
the owner of the Lenovo product, are responsible for maintaining and updating all
software and firmware for the product (unless it is covered by an additional
maintenance contract). Your service technician will request that you upgrade your
software and firmware if the problem has a documented solution within a
software upgrade.

» If you have installed new hardware or software in your environment, check
[http://www.ibm.com/systems/info/x86servers/serverproven/compat/us/| to make
sure that the hardware and software is supported by your product.

+ Go to http://www.ibm.com/supportportal/|{ to check for information to help you
solve the problem.

* Gather the following information to provide to the service technician. This data
will help the service technician quickly provide a solution to your problem and
ensure that you receive the level of service for which you might have contracted.

— Hardware and Software Maintenance agreement contract numbers, if
applicable

— Machine type number (Lenovo 4-digit machine identifier)

— Model number

— Serial number

— Current system UEFI and firmware levels

— Other pertinent information such as error messages and logs

+ Go to http://www.ibm.com/support/entry/portal/Open_service_request|to submit an
Electronic Service Request. Submitting an Electronic Service Request will start
the process of determining a solution to your problem by making the pertinent
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information available to the service technicians. The IBM service technicians can
start working on your solution as soon as you have completed and submitted an
Electronic Service Request.

You can solve many problems without outside assistance by following the
troubleshooting procedures that Lenovo provides in the online help or in the Lenovo
product documentation. The Lenovo product documentation also describes the
diagnostic tests that you can perform. The documentation for most systems,
operating systems, and programs contains troubleshooting procedures and
explanations of error messages and error codes. If you suspect a software problem,
see the documentation for the operating system or program.

Using the documentation

Information about your Lenovo system and preinstalled software, if any, or optional
device is available in the product documentation. That documentation can include
printed documents, online documents, readme files, and help files.

See the troubleshooting information in your system documentation for instructions
for using the diagnostic programs. The troubleshooting information or the diagnostic
programs might tell you that you need additional or updated device drivers or other
software. Lenovo maintains pages on the World Wide Web where you can get the
latest technical information and download device drivers and updates. To access
these pages, go to |http://www.ibm.com/supportportal/

Getting help and information from the World Wide Web

Up-to-date information about Lenovo products and support is available on the World
Wide Web.

On the World Wide Web, up-to-date information about Lenovo systems, optional
devices, services, and support is available at jhttp://www.ibm.com/supportportal/
The most current version of the product documentation is available in the following
product-specific Information Centers:

Flex System products:
Ihttp:/pic.dhe.ibm.com/infocenter/flexsys/information/index.jsp|

System x products:
bhttp://www.ibm.com/systems/x|

NeXtScale System products:
Ihttp://pic.dhe.ibm.com/infocenter/nxtscale/documentation/index.jsp|

How to send DSA data

You can use the Enhanced Customer Data Repository to send diagnostic data to
IBM.

Before you send diagnostic data to IBM, read the terms of use at
Ihttp://www.ecurep.ibm.com/app/upload_hw|

You can use any of the following methods to send diagnostic data:
» Standard upload: |http://www.ibm.com/de/support/ecurep/send_http.html|

- Standard upload with the system serial number: ttp://www.ecurep.ibm.com/
app/upload_hw
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 Secure upload: |http://www.ibm.com/de/support/ecurep/send_http.html#secure]
+ Secure upload with the system serial number: |https://www.ecurep.ibom.com/

app/upload_hw|

Creating a personalized support web page

You can create a personalized support web page by identifying Lenovo products
that are of interest to you.

To create a personalized support web page, go to |http://www.ibm.com/support/
. From this personalized page, you can subscribe to weekly email
notifications about new technical documents, search for information and downloads,
and access various administrative services.

Software service and support

Through IBM Support Line, you can get telephone assistance, for a fee, with usage,
configuration, and software problems with your Lenovo products.

For more information about Support Line and other IBM services, see
http://www.ibm.com/services/ or see |http://www.ibm.com/planetwide/| for support
telephone numbers. In the U.S. and Canada, call 1-800-IBM-SERV
(1-800-426-7378).

Hardware service and support

IBM is Lenovo's preferred service provider for the System x, Flex System and
NeXtScale System products.

You can receive hardware service through your Lenovo reseller or from IBM. To
locate a reseller authorized by Lenovo to provide warranty service, go to
Ihttp://www.ibm.com/partnerworld/ and click Business Partner Locator. For IBM
support telephone numbers, see |hitp:/www.ibm.com/planetwide/. In the U.S. and
Canada, call 1-800-IBM-SERV (1-800-426-7378).

In the U.S. and Canada, hardware service and support is available 24 hours a day,
7 days a week. In the U.K., these services are available Monday through Friday,
from 9 a.m. to 6 p.m.

Taiwan product service

Use this information to contact IBM Taiwan product service.

8 1BM a5 et 7 =

15 2 R % oy S B e 2 00 15 PR 22 ]
SAETA LB 7 e 3 1

FE7% 1 0800-016-888

IBM Taiwan product service contact information:
IBM Taiwan Corporation
3F, No 7, Song Ren Rd.
Taipei, Taiwan
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Telephone: 0800-016-888
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Appendix B. Notices

Lenovo may not offer the products, services, or features discussed in this document
in all countries. Consult your local Lenovo representative for information on the
products and services currently available in your area.

Any reference to a Lenovo product, program, or service is not intended to state or
imply that only that Lenovo product, program, or service may be used. Any
functionally equivalent product, program, or service that does not infringe any
Lenovo intellectual property right may be used instead. However, it is the user's
responsibility to evaluate and verify the operation of any other product, program, or
service.

Lenovo may have patents or pending patent applications covering subject matter
described in this document. The furnishing of this document does not give you any
license to these patents. You can send license inquiries, in writing, to:

Lenovo (United States), Inc.

1009 Think Place - Building One

Morrisville, NC 27560

U.S.A.

Attention: Lenovo Director of Licensing

LENOVO PROVIDES THIS PUBLICATION “AS IS” WITHOUT WARRANTY OF
ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. Some jurisdictions do not allow
disclaimer of express or implied warranties in certain transactions, therefore, this
statement may not apply to you.

This information could include technical inaccuracies or typographical errors.
Changes are periodically made to the information herein; these changes will be
incorporated in new editions of the publication. Lenovo may make improvements
and/or changes in the product(s) and/or the program(s) described in this publication
at any time without notice.

The products described in this document are not intended for use in implantation or
other life support applications where malfunction may result in injury or death to
persons. The information contained in this document does not affect or change
Lenovo product specifications or warranties. Nothing in this document shall operate
as an express or implied license or indemnity under the intellectual property rights
of Lenovo or third parties. All information contained in this document was obtained
in specific environments and is presented as an illustration. The result obtained in
other operating environments may vary.

Lenovo may use or distribute any of the information you supply in any way it
believes appropriate without incurring any obligation to you.

Any references in this publication to non-Lenovo Web sites are provided for
convenience only and do not in any manner serve as an endorsement of those
Web sites. The materials at those Web sites are not part of the materials for this
Lenovo product, and use of those Web sites is at your own risk.

Any performance data contained herein was determined in a controlled
environment. Therefore, the result obtained in other operating environments may
vary significantly. Some measurements may have been made on development-level
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systems and there is no guarantee that these measurements will be the same on
generally available systems. Furthermore, some measurements may have been
estimated through extrapolation. Actual results may vary. Users of this document
should verify the applicable data for their specific environment.

Trademarks

Lenovo, the Lenovo logo, Flex System, System x, NeXtScale System, and x
Architecture are trademarks of Lenovo in the United States, other countries, or both.

Intel and Intel Xeon are trademarks of Intel Corporation in the United States, other
countries, or both.

Internet Explorer, Microsoft, and Windows are trademarks of the Microsoft group of
companies.

Linux is a registered trademark of Linus Torvalds.

Other company, product, or service names may be trademarks or service marks of
others.

Important notes

Processor speed indicates the internal clock speed of the microprocessor; other
factors also affect application performance.

CD or DVD drive speed is the variable read rate. Actual speeds vary and are often
less than the possible maximum.

When referring to processor storage, real and virtual storage, or channel volume,
KB stands for 1 024 bytes, MB stands for 1 048 576 bytes, and GB stands for 1
073 741 824 bytes.

When referring to hard disk drive capacity or communications volume, MB stands
for 1 000 000 bytes, and GB stands for 1 000 000 000 bytes. Total user-accessible
capacity can vary depending on operating environments.

Maximum internal hard disk drive capacities assume the replacement of any
standard hard disk drives and population of all hard-disk-drive bays with the largest
currently supported drives that are available from Lenovo.

Maximum memory might require replacement of the standard memory with an
optional memory module.

Each solid-state memory cell has an intrinsic, finite number of write cycles that the
cell can incur. Therefore, a solid-state device has a maximum number of write
cycles that it can be subjected to, expressed as total bytes written (TBW). A
device that has exceeded this limit might fail to respond to system-generated
commands or might be incapable of being written to. Lenovo is not responsible for
replacement of a device that has exceeded its maximum guaranteed number of
program/erase cycles, as documented in the Official Published Specifications for the
device.

Lenovo makes no representations or warranties with respect to non-Lenovo
products. Support (if any) for the non-Lenovo products is provided by the third party,
not Lenovo.
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Some software might differ from its retail version (if available) and might not include
user manuals or all program functionality.

Particulate contamination

Attention: Airborne particulates (including metal flakes or particles) and reactive
gases acting alone or in combination with other environmental factors such as
humidity or temperature might pose a risk to the device that is described in this
document.

Risks that are posed by the presence of excessive particulate levels or
concentrations of harmful gases include damage that might cause the device to
malfunction or cease functioning altogether. This specification sets forth limits for
particulates and gases that are intended to avoid such damage. The limits must not
be viewed or used as definitive limits, because numerous other factors, such as
temperature or moisture content of the air, can influence the impact of particulates
or environmental corrosives and gaseous contaminant transfer. In the absence of
specific limits that are set forth in this document, you must implement practices that
maintain particulate and gas levels that are consistent with the protection of human
health and safety. If Lenovo determines that the levels of particulates or gases in
your environment have caused damage to the device, Lenovo may condition
provision of repair or replacement of devices or parts on implementation of
appropriate remedial measures to mitigate such environmental contamination.
Implementation of such remedial measures is a customer responsibility.

Table 5. Limits for particulates and gases

Contaminant Limits

Particulate e The room air must be continuously filtered with 40% atmospheric dust
spot efficiency (MERV 9) according to ASHRAE Standard 52.2".

+ Air that enters a data center must be filtered to 99.97% efficiency or
greater, using high-efficiency particulate air (HEPA) filters that meet
MIL-STD-282.

» The deliquescent relative humidity of the particulate contamination
must be more than 60%?2.

» The room must be free of conductive contamination such as zinc
whiskers.

Gaseous * Copper: Class G1 as per ANSI/ISA 71.(34-19853
< Silver: Corrosion rate of less than 300 A in 30 days

' ASHRAE 52.2-2008 - Method of Testing General Ventilation Air-Cleaning Devices for
Removal Efficiency by Particle Size. Atlanta: American Society of Heating, Refrigerating and
Air-Conditioning Engineers, Inc.

2 The deliquescent relative humidity of particulate contamination is the relative humidity at
which the dust absorbs enough water to become wet and promote ionic conduction.

8 ANSI/ISA-71.04-1985. Environmental conditions for process measurement and control
systems: Airborne contaminants. Instrument Society of America, Research Triangle Park,
North Carolina, U.S.A.

Telecommunication regulatory statement

This product may not be certified in your country for connection by any means
whatsoever to interfaces of public telecommunications networks. Further certification
may be required by law prior to making any such connection. Contact a Lenovo
representative or reseller for any questions.

Appendix B. Notices 83



Electronic emission notices

When you attach a monitor to the equipment, you must use the designated monitor
cable and any interference suppression devices that are supplied with the monitor.

Federal Communications Commission (FCC) statement

Note: This equipment has been tested and found to comply with the limits for a
Class A digital device, pursuant to Part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference when the
equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in
accordance with the instruction manual, may cause harmful interference to radio
communications. Operation of this equipment in a residential area is likely to cause
harmful interference, in which case the user will be required to correct the
interference at his own expense.

Properly shielded and grounded cables and connectors must be used in order to
meet FCC emission limits. Lenovo is not responsible for any radio or television
interference caused by using other than recommended cables and connectors or by
unauthorized changes or modifications to this equipment. Unauthorized changes or
modifications could void the user's authority to operate the equipment.

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) this device may not cause harmful interference, and (2)
this device must accept any interference received, including interference that might
cause undesired operation.

Industry Canada Class A emission compliance statement
This Class A digital apparatus complies with Canadian ICES-003.

Avis de conformité a la réglementation d'Industrie Canada

Cet appareil numérique de la classe A est conforme a la norme NMB-003 du
Canada.

Australia and New Zealand Class A statement

Attention: This is a Class A product. In a domestic environment this product may
cause radio interference in which case the user may be required to take adequate
measures.

European Union EMC Directive conformance statement

This product is in conformity with the protection requirements of EU Council
Directive 2004/108/EC on the approximation of the laws of the Member States
relating to electromagnetic compatibility. Lenovo cannot accept responsibility for any
failure to satisfy the protection requirements resulting from a non-recommended
modification of the product, including the installation of option cards from other
manufacturers.

This product has been tested and found to comply with the limits for Class A
Information Technology Equipment according to European Standard EN 55022. The
limits for Class A equipment were derived for commercial and industrial
environments to provide reasonable protection against interference with licensed
communication equipment.
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Germany Class A statement

Deutschsprachiger EU Hinweis: Hinweis fiir Gerdte der Klasse A EU-Richtlinie
zur Elektromagnetischen Vertraglichkeit

Deutschsprachiger EU Hinweis:

Hinweis fiir Gerate der Klasse A EU-Richtlinie zur Elektromagnetischen
Vertraglichkeit

Dieses Produkt entspricht den Schutzanforderungen der EU-Richtlinie 2004/108/EG
(friher 89/336/EWG) zur Angleichung der Rechtsvorschriften tber die
elektromagnetische Vertraglichkeit in den EU-Mitgliedsstaaten und hélt die
Grenzwerte der EN 55022 Klasse A ein.

Um dieses sicherzustellen, sind die Gerate wie in den Handblchern beschrieben zu
installieren und zu betreiben. Des Weiteren dirfen auch nur von der Lenovo
empfohlene Kabel angeschlossen werden. Lenovo Ubernimmt keine Verantwortung
fur die Einhaltung der Schutzanforderungen, wenn das Produkt ohne Zustimmung
der Lenovo verandert bzw. wenn Erweiterungskomponenten von Fremdherstellern
ohne Empfehlung der Lenovo gesteckt/eingebaut werden.

Deutschland:

Einhaltung des Gesetzes liber die elektromagnetische Vertréaglichkeit von
Betriebsmittein Dieses Produkt entspricht dem “Gesetz Uber die
elektromagnetische Vertraglichkeit von Betriebsmitteln” EMVG (friher “Gesetz Uber
die elektromagnetische Vertraglichkeit von Geraten”). Dies ist die Umsetzung der
EU-Richtlinie 2004/108/EG (friher 89/336/EWQG) in der Bundesrepublik
Deutschland.

Zulassungsbescheinigung laut dem Deutschen Gesetz liber die
elektromagnetische Vertraglichkeit von Betriebsmitteln, EMVG vom 20. Juli
2007 (friher Gesetz Uber die elektromagnetische Vertraglichkeit von Geréaten),
bzw. der EMV EG Richtlinie 2004/108/EC (friiher 89/336/EWG), fiir Gerate der
Klasse A.

Dieses Gerét ist berechtigt, in Ubereinstimmung mit dem Deutschen EMVG das
EG-Konformitatszeichen - CE - zu fuhren. Verantwortlich fir die
Konformitatserklarung nach Paragraf 5 des EMVG ist die Lenovo (Deutschland)
GmbH, Gropiusplatz 10, D-70563 Stuttgart.

Informationen in Hinsicht EMVG Paragraf 4 Abs. (1) 4: Das Geréat erfiillt die
Schutzanforderungen nach EN 55024 und EN 55022 Klasse A.

Nach der EN 55022: “Dies ist eine Einrichtung der Klasse A. Diese Einrichtung
kann im Wohnbereich Funkstérungen verursachen; in diesem Fall kann vom
Betreiber verlangt werden, angemessene MafBnahmen durchzufihren und dafar
aufzukommen.”

Nach dem EMVG: “Geréte dirfen an Orten, fiir die sie nicht ausreichend entstort
sind, nur mit besonderer Genehmigung des Bundesministers fur Post und
Telekommunikation oder des Bundesamtes fiir Post und Telekommunikation
betrieben werden. Die Genehmigung wird erteilt, wenn keine elektromagnetischen
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Stérungen zu erwarten sind.” (Auszug aus dem EMVG, Paragraph 3, Abs. 4).
Dieses Genehmigungsverfahren ist nach Paragraph 9 EMVG in Verbindung mit der
entsprechenden Kostenverordnung (Amtsblatt 14/93) kostenpflichtig.

Anmerkung: Um die Einhaltung des EMVG sicherzustellen sind die Gerate, wie in
den Handbichern angegeben, zu installieren und zu betreiben.

Japan VCCI Class A statement

CDEBEIF. VTR A BRENEBTYT, COEEXRERIETERT S
CEBRBWEZSIEREITIENDYVET., CDIBEICIKMERENBEYZXTER
EFRTHDLEIOEBERINBZZEDNHDYET, VCCI-A

This is a Class A product based on the standard of the Voluntary Control Council for
Interference (VCCI). If this equipment is used in a domestic environment, radio
interference may occur, in which case the user may be required to take corrective
actions.

Japan Electronics and Information Technology Industries Association
(JEITA) statement

BREAART A BEM

Japanese Electronics and Information Technology Industries Association (JEITA)
Confirmed Harmonics Guideline (products less than or equal to 20 A per phase)

Korea Communications Commission (KCC) statement

Ol J101= EREAS)22 dAIIEEIIDIZ
N B E£= MEX=E 0 BS F26HAID|
Bictd, JtE 208 XF0M AtEots AE =
Moz gL

This is electromagnetic wave compatibility equipment for business (Type A). Sellers
and users need to pay attention to it. This is for any areas other than home.

Russia Electromagnetic Interference (EMI) Class A statement

BHUMAHMUE! HacTosuiee nagenue oTHoCUTCA K Knaccy A.
B Xunbix noMeLeHUAX OHO MOXET co3fiaBaTb paauonoMexu, Ans
CHIDKEHUSA KOTOPbIX HE0BX0AUMbI AONONHUTENBHbLIE MEpbI

People's Republic of China Class A electronic emission statement

fiE NRAFE “AL” HERE

|
SEAR ARG, EEBERES, s E TR T AT,
o ERER PR ET AR DI AT A,
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Taiwan Class A compliance statement
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Index
A

air baffle
adjusting for optimal performance 44
installing lower 40
installing upper 39

assistance, getting 77

attention notices 4

Australia Class A statement 84

bottom hinge bracket, installing 33

C

cable channels, front-to-rear 43

cable-access bar, removing 33

Canada Class A electronic emission statement 84
caps, removing from cable channel 43

caution statements 4

China Class A electronic emission statement 86
Class A electronic emission notice 84
contamination, particulate and gaseous 83
coolant distribution unit supplier 11

creating a personalized support web page 79
CRU part numbers 61

custom support web page 79

D

danger statements 4
documentation

using 78
documentation CD 2
door latch, replacing 76
draining the heat exchanger 56
DSA, sending data 78

E

electronic emission Class A notice 84
European Union EMC Directive conformance
statement 84

F

FCC Class A notice 84

filling the heat exchanger 48

flexible hoses, connections to manifolds and heat
exchangers 21

front-to-rear cable channels 43

FRU part numbers 61
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G

gaseous contamination 83
Germany Class A statement 85

H

heat exchanger
considerations 5
draining 56
fill 48
installation guidelines 29
installing 30
installing and removing 29
installing replacement 69
maintenance 55
parts and tools 9
performance 6
planning 5
purge 49
removing 62, 67
replacing latch 76
requirements 5
securing hoses 44, 47
specifications 6
help
from the World Wide Web 78
from World Wide Web 78
sending diagnostic data 78
help, sources of 77
hose
attaching return 51, 60
attaching supply 51, 60
securing, raised and non-raised-floor 47
securing, raised-floor 44
how to
connect the return hose 50, 60
connect the supply hose 51, 60
drain the heat exchanger 56
fill the heat exchanger
after a leak 60
initially 48
maintain the heat exchanger 55
purge the heat exchanger 49
remove the heat exchanger 67
secure the hoses to the heat exchanger
raised and non-raised-floor environment 47
raised-floor environment 44

important notes 82

important notices 4

information center 78

inner hose access panel
installing 26, 40, 52, 74
removing 36, 48, 56, 62, 71
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installing
bottom hinge bracket 33
heat exchanger 30
inner hose access panel 26, 40, 52, 74
latch plate 32
lower air baffle 40
outer hose access panel 26, 41, 53, 75
top hinge bracket 34
upper air baffle 39

J

Japan Electronics and Information Technology Industries

Association statement 86
JEITA statement 86

K

Korea Class A electronic emission statement 86

L

latch plate, installing 32

latch, replacing 76

leak in water-supply circuit 60
lower air baffle, installing 40

M

maintenance 55
maintenance schedule 61
manifolds and piping 19

materials
to avoid 12
touse 12

N

New Zealand Class A statement 84
non-raised-floor and raised-floor, routing and securing
hoses 47
notes 4
notes, important 82
notices 81
electronic emission 84
FCC, Class A 84
notices and statements 4

(0

online publications 1

outer hose access panel
installing 26, 41, 53, 75
removing 36, 49, 57, 63, 71

P

particulate contamination 83
parts and services supplier 10
parts and tools 9

People's Republic of China Class A electronic emission
statement 86

performance of heat exchanger 6

planning 5

planning for heat exchanger 5

product service, Taiwan 79

R

raised-floor, routing and securing hoses 44
refilling the heat exchanger 60
removing
cable-access bar 33
inner hose access panel 36, 48, 56, 62, 71
outer hose access panel 36, 49, 57, 63, 71
replacing the heat exchanger after a leak 60
routing and securing hoses in a raised and
non-raised-floor environment 47
routing and securing hoses in a raised-floor
environment 44
Russia Class A electronic emission statement 86

S

Safety information v
secondary cooling loop 13
air exposure 13
control and conditioning 12
coolant distribution unit 11
flexible hoses connections 21
manifolds and piping 19
materials
to avoid 12
touse 12
part suppliers 10
water
delivery specifications 14
flow rate 13
pressure 13
temperature 13
volume limits 13
securing and routing hoses in a raised and
non-raised-floor environment 47
securing and routing hoses in a raised-floor
environment 44
sending diagnostic data 78
serial number location 2
service and support
software 79
service and support, before you call 77
software service and support telephone numbers 79
specifications 6
delivery 14
water 12
statements and notices 4
suppliers
water treatment 11
support web page, custom 79
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Taiwan Class A electronic emission statement 87
Taiwan product service 79

telecommunication regulatory statement 83
telephone numbers 79

tools 9

top hinge bracket, installing 34

trademarks 82

U

United States electronic emission Class A notice 84
United States FCC Class A notice 84
upper air baffle, installing 39

w

water
control and conditioning 12
delivery specifications 14
flow rate 13
pressure 13
requirements for secondary loop 13
specifications 12
temperature 13
volume limits 13
water supply requirements 13
water-supply circuit, leak in 60
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