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Foreword
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CENELEC as EN 62610-4:2013.
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standards conflicting with the

document have to be withdrawn
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Endorsement notice

The text of the International Standard IEC 62610-4:2013 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year
IEC 60297 Series Mechanical structures for electronic EN 60297 Series
equipment - Dimensions of mechanical
structures of the 482,6 mm (19 in) series

EC 6091 Series Modular order for the development of N 6091 Series
mechanical structures for electronic
equipment practices
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INTRODUCTION

Electronic cabinets of the IEC 60297 and series are used for the housing of
electronic devices in many different fields of application. A wide field of application is
represented by installations of communication networks with electronic devices in information
technology (IT) environments. The classic way is to install rows of cabinets into defined foot
print patterns and interconnect them via cables managed from overhead cable trays or raised
floor cable management. So far, cooling has been facilitated by equipping the entire IT room
with air conditioning in order to provide for air flow and air temperatures required for the safe
operation of the electronic devices. With the growing heat load in data centers, this form of
cooling has become more and more inefficient. Thermal problems with respect to high-
performance electronic devices have become more difficult to solve. The environmental
aspect is gaining crucial importance forcing us to cut down on wasting resources and to
reduce CO, emissions.

Alternatives to the air conditioning of rooms need to be looked at more closely. Under the
aspect of increasing cooling efficiency, there are some major concepts, two cases serve as
examples here:

Case 1. The equipped group of cabinets, with dedicated temperature control.

This method is the cold aisles / hot aisles arrangement of a smaller number of cabinets,
typically four to twelve. Its advantage over the air conditioning of rooms is the smaller air
volume which allows a focused heat management with optimised dimensioning of power
consumption for the cooling devices and increased temperatures in the warm zones of the
room. In such cases, efficiency can be increased by adopting exhaust heat recovery for room
heating in cold periods. Due to the improved energy efficiency contained aisles are becoming
more and more popular.

Case 2. Single cabinets with water-air heat exchangers.

This method is used for cabinets accommodating high-performance/heat dissipating electronic
equipment, typically servers and mainframe computers. Its advantage over the room air
conditioning or cold aisles consists in the high degree of constant air inlet temperature for
sensitive electronic devices. Closed air circulation within a cabinet allows a very precise
temperature control. The power consumption aspect may be similar to that of the cold aisle,
but the temperature control aspect is more important and favourable to a longer life-cycle of
costly equipment.

This standard has been created for case 2: Cooling performance tests for water-supplied heat
exchangers in single electronic cabinet configurations. The parameters with reference to the
described test sample are shown in diagrams which may be useful to provide for a
standardized calculation method for specific cabinet dimensions and heat exchanger cooling
requirements. The typical required cooling capacity for such cabinets is normally higher than
12 kW. The described test methods of this standard address a cooling capacity of more than
12 KW. However, since IT equipment varies the heat load to a cabinet the test also considers
values below 12 kW for partial heat load.
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MECHANICAL STRUCTURES FOR ELECTRONIC EQUIPMENT -
THERMAL MANAGEMENT FOR CABINETS IN ACCORDANCE
WITH IEC 60297 AND JEC 60917 SERIES -

Part 4: Cooling performance tests for water supplied
heat exchangers in electronic cabinets

1 Scope and object

This part of IEC 62610 specifies the test setup and test parameters for water supplied heat
exchangers within single electronic cabinet configurations. The tests are focused on cabinets
for the installation of high power dissipation electronic equipment. The cabinets concerned
are from the IEC 60297 (19 in) and (25 mm) series. The purpose of this standard
is to provide comparable data for the cooling performance of cabinets according to defined
test setups and cooling parameters.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60297 (all parts), Dimensions of mechanical structures of the 482,6 mm (19 in) series

EC 60917 (all parts), Modular order for the development of mechanical structures for
electronic equipment practices

3 Terms and definitions, symbols and units

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1.1
cooling capacity

0

removed heat load given by the electronic equipment mounted inside the electronic cabinet
[kW]

3.1.2

absolute humidity

mass content of water (gram of water) per defined mass of dry air (kilogram of air) [g/kg] g of
water per kg dry air

3.1.3

dummy

device to generate heat load similar to most common electronic devices in information
technology: horizontal air flow with air intake at the front and air outlet at the rear side of the
equipment.
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Note 1 to entry: The air flow orientation is defined in IEC 60297 (19 in) and JEC 60917 (25 mm) standard series
cabinet design.

3.1.4

sensible cooling

cooling capacity to provide air temperature change only. The absolute humidity of air in
sensible cooling process is unchanged.

3.1.5

simplified test

this test method does not consider the influence of the heat transfer through the walls of the
electronic cabinet nor the heat transfer by leaking air in and out of the housing of the
electronic equipment

3.1.6

extended test

this test method does not consider the heat transfer by leaking air in and out of the housing of
the electronic equipment

3.2 Symbols and units

P

el

electrical power consumption [kW]
T Temperature [°C]

Qair heat flow of the cooling air [kW]

v air velocity (test result) [m/s]

A . air cross-section [m2]

Puir air density (related to 101,325 kPa air pressure) [kg/m3]
specific heat capacity of air [kd/kgK]

or temperature difference [K]

5TCW temperature difference of the chilled water between supply and return [K]

or,, temperature difference of the cooling air between equipment air inlet and air outlet
(Kl
/ factor based on specific heat capacity of water [I/s, I/min, m3/h]

O,y  heatflow in chilled water [kW]

V.,  chilled-water flow [I/s, I/min, m3/h]

0 cooling capacity [kW]

QS cooling capacity of the IT equipment [kW]
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4 Performance test for the heat exchanger

4.1 General

For testing the heat exchanger performance, the following parameters shall be applied:

The heat load of the dummy equipment shall be unchanged during the test. The heat
dissipation of the heat load dummies shall be measured during the test and be recorded in the
test report as the main result of the test according to Table B.1. The determination of the heat
dissipation of the heat load shall be measured in accordance to the electrical power
consumption.

During all measurements all control function and algorithm of the tested unit shall be disabled.

The air temperature in front of the electronic equipment (between its front panel and door)
shall be in the range defined in Annex A, with a max. tolerance of £ 1 K at the different
temperature sensors. The temperature difference between air inlet and air outlet of the
dummy heat loads shall be equal or less than the temperature difference defined in Annex A.
The measured temperature difference during the test shall be recorded in the test report. The
temperature difference of the air temperature in the test report shall be determined with an
accuracy of 0,2 K.

The maximum temperature difference between the chilled water supply temperature and air
inlet temperature of the equipment dummies shall be equal or less than the temperature
difference defined in Annex A. This temperature difference during the test shall be measured
as average after all temperatures are stabilized. The measured temperature difference as test
result shall be recorded as outlined in Table B.1. During the test the chilled water supply
temperature can fluctuate within the range of 1 K. The temperature difference of the air
temperature in the test report shall be determined with an accuracy of
0,1 K. The temperature difference of the water temperature in the test report shall be
recorded within an accuracy of 0,1 K. See Table B.1.

During the test the pressure resistance of the air water heat exchanger between chilled water
supply and chilled water return of the chilled water system shall not exceed the pressure
difference defined in Annex A. This pressure resistance shall include all hydraulic components
for the heat exchanger operation e.g. modulating valves, balancing valves, connectors. The
pressure difference and the relation to the chilled water flow rate shall be recorded in the
table and the chart in according Annex B.

The water temperature increase between heat exchanger in and out is a result of the test and
shall be recorded in the test report in the table according to Annex B. The chilled water flow
rate shall be recorded in the test report as a test result according to the table and chart in
Annex B. The flow rate shall be selected to a value such that the maximum pressure
difference according to Annex A is not exceeded. The flow rate shall be measured within a
tolerance of £ 2 %. The measured pressure difference shall be recorded in the test report
according to the table and chart in Annex B.

The air temperature of the test chamber shall be in the same range as the temperature inside
the cabinet, in front of the electronic equipment.

For the determination of the test changing humidity conditions of the test room are not
recognized. The cooling capacity is considered as 100 % sensible cooling. That means
according the test room conditions described in 4.2.1 and the chilled water feed temperature
tolerance of £ 1 K the chilled water feed temperature shall be higher than 12 °C. See
Figure 1.
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Figure 1 — Principle of the heat exchanger performance test

4.2 Test setup
4.2.1 Test room

The test sample (a closed cabinet for electronic equipment with a built-in air-water heat
exchanger) is installed in an environment of precisely defined temperature and humidity,
called a test room. This test room is expected to maintain the test conditions during testing
within the required test conditions.

e air temperature of the test room equal to air inlet temperature of the equipment dummy
[°C £ 2 K] see Annex A

e absolute humidity 8 g + 0,5 g water per kg dry air (dew-point temperature 10,5 °C).

For the course of the test it is assumed that the absolute humidity inside the test room and
inside the sample will be balanced with each other.

The test is to be performed at the standard air pressure of 101,325 kPa. Should that prove
impossible, all airflows are to be recalculated in accordance with the air density altered in
dependence on air pressure. Critical for the test is the air-mass flow resulting at an air
pressure of 101,325 kPa. The enthalpy of the air needs to be calculated to the standard
atmospheric pressure conditions.

4.2.2 Simulating the equipment heat load in the test sample

The test sample (cabinet) is to be populated with simulated electronic equipment, such as a
server. The simulated electronic equipment is also referred to as “dummies”. The dummies
are installed to the mounting points as provided for by the cabinets according to IEC 60297
and . The air-intake is at the front panel of the dummy and exits at the rear of the
dummy. The dummies are designed in such a manner that a change in heat loss can be
measured. The mechanical design of the heat load shall avoid any outgoing heat radiation
(leaks).

The electrical power consumption by the dummies is to be recorded by measurement. The
electrical power consumption shall be recorded in the test report according the table in
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Annex B. It is assumed that the sample is charged by the entire electrical power in the form of
heat load.

The airflow generated by the dummies shall be adjustable. During the test, the airflow is to be
selected in such a way that the air pressure rise between the front and the rear of the
dummies is less than the limit defined at Annex A. The dummy installation shall provide
separation of the cold air zone and the warm air zone. The pressure difference between the
front and the rear of the heat exchanger shall be recorded in the test report according to the
table in Annex B.

4.2.3 Chilled-water flow rate and temperatures

During the test, the temperatures and the temperature difference between the chilled water
supply temperature and chilled water return of the system shall be measured within a
tolerance of 0,1 K.

The sample is to be supplied with water that is free from glycol and other chemical additives
which would affect the specific cooling capacity of the chilled water.

The temperature increase between chilled-water supply and chilled-water return and the
chilled water supply and return temperatures shall be recorded in the test report according the
table in Annex B. The chilled water supply temperature shall be in a temperature range as
defined in Annex A.

During the test the pressure resistance of the air water heat exchanger between chilled water
supply and chilled water return of the chilled water system shall not exceed the pressure
difference defined in Annex A. This pressure resistance shall include all hydraulic components
for the heat exchanger operation e.g. modulating valves, balancing valves, connectors.

The water temperature increase between heat exchanger inlet and outlet is a result of the test
and shall be recorded in the test report. The chilled water flow rate shall be recorded in the
test report as a test result. The flow rate shall be selected to a value such that the maximum
pressure difference according to Annex A is not exceeded. The pressure difference during the
test shall be recorded in the test report as a result of the test according to the table in
Annex B.

4.2.4 Measurement of the air temperature

The air temperature is to be measured at both the supply air inlet and exhaust air outlet of the
dummies and the heat exchanger. A sufficient number of sensors shall be positioned in order
to guarantee precision measurement. Initially, five air temperature sensors at the four
sections (see Figures 2, 3 and 4) shall be provided. The four sections are:

18t the area in front of the dummies simulating the heat load of the electronic equipment at
the air inlet side.

2nd  the area at the air outlet side of the dummies.

31 the area at the air inlet side of the heat exchanger

4th  the area at the air outlet side of the heat exchanger

These sensors shall be positioned in the core volume flow.

Initially a minimum number of 5 temperature sensors it required. This number of sensors can
be reduced if the measuring precision continues to be sufficient. Should further sensors be
required for the purpose of precision, they are to be added to the test setup. For evaluating
the test, the mean value is to be generated from the measured temperatures. The variation of
the temperatures of each side of the dummy equipment shall be less than # 1 K.
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The air temperature in front of the electronic equipment (between its front panel and door)
shall be within the range defined in Annex A. The temperature difference between air inlet and
air outlet of the dummy heat loads shall be equal or less than the temperature difference
defined in Annex A. The measured temperature difference during the test shall be recorded in
the test report. The temperature difference of the air temperature in the test report shall be
recorded with an accuracy of £ 0,2 K.

4.2.5 Temperature difference between chilled water supply and equipment air inlet
temperature

The cooling capacity of the dummy equipment shall be selected in such a way that the
temperature difference between chilled water supply and dummy equipment air inlet
temperature stays within a temperature range as defined in Annex A. The temperature
difference between chilled water supply and dummy equipment air inlet temperature during
the test shall be recorded in the test report according to the table in Annex B.

4.3 Assessment of the heat exchanger performance
4.3.1 Determination of the cooling capacity by means of simplified tests

A simplified test method for determining the cooling capacity of closed cabinets assembled
with electronic equipment to be cooled is based on the assumption that the cooling capacity of
the heat exchanger is larger than the heat absorption of the cabinet panels. The simplified
test method can be applied to cooling capacities of more than 12 kW. As a condition of the
test the heat absorption of the cabinet panels should be less than 600 W (<5 %). For all other
test conditions (in particular heat loads less than 12 kW) applicable tests are described in
4.2.2 and 4.2.3.

The cooling capacity of the heat exchanger is based on an electronic equipment air intake
temperature shown in Annex A, with £ 0,2 K as mean value. The useful cooling capacity can
now be measured via the heat load dummies.

Fans used in the sample cabinet under test shall run at normal rpm as indicated by the
manufacturer. Fan redundancy concepts shall not affect the test and are not covered by this
standard.

The test setup conditions as described in 4.2 shall be met.

P,=0 (1)

The fans in the sample shall be run at nominal speed. If the sample design provides for
redundancy for the fans, the fan speed is to be selected during the test in such a way that fan
redundancy is not impaired during the determination of the cooling capacity. For the purpose
of checking, the fan performance is to be compensated in accordance with redundancy and
can be switched off for another test. In doing so, the cooling capacity shall not be
compromised.

Furthermore, the test conditions as described in 4.2 shall be met.

Q cooling capacity [kW]

P, electrical power consumption [kW]
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Test Room Conditions
Air temperature test room =
Air inlet temperature equipment dummy [°C * 2 °C]

Absolute humidity 8 g + 0,5 g/kg
Dew point temperature 10,5 °C £ 0,5 °C

Test Room Conditions
Air temperature test room =
Air inlet temperature equipment dummy [°C + 2 °C]

Absolute humidity 8 g + 0,5 g/kg

Dew point temperature 10,5 °C + 0,5 °C
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Figure 2 — Test setup of simplified tests

4.3.2 Determination of the cooling capacity by way of an extended test

According to the extended test method, the heat flow which is discharged from the sample
with the help of chilled water is recorded. This allows the calculation of the difference between
the heat load applied and the heat flow released by cold water to yield the heat flow
discharged via the housing shell. This heat flow is usually caused by convection at the
covering parts of the sample cabinet. Furthermore, air leakage flows from the sample may
cause material-borne heat transfer. This test method allows test results below 12 kW as an
additional informative result.

According to the extended test method, the actual temperature increase of the chilled water
return of the test sample is recorded. Accordingly, the difference between the dissipated heat
absorbed by the chilled water system and the heat absorbed by the cabinet covers can be
calculated.

It is to be noted that unwanted air leakage of the cabinet may effect the calculation negatively.

To establish the temperature increase of the chilled water return it is necessary to measure
the chilled water flow rate. The chilled water flow rate shall be measured within £ 2 %. The
(heated) chilled water return shall be calculated as follows:

Qs =P, - QCW (2)



BS EN 62610-4:2013
62610-4 © IEC:2013 -13 -

The determination of the heat flow which is discharged from the sample by way of chilled
water requires the measurement of the water flow. The water flow is to be measured at a
precision of £ 2 %. The heat flow to be determined is calculated as follows:

QCW = VCW * fx0l, at QCW [kW] (3)

Based on the given measurement unit of the flow rate the f factor implements the specific
heat capacity to formula 3 as follows.

. [ 1
f =419 at V., {—} determining the chilled water flow rate in —}
s

| W
f =0,070 at V., [—} determining the chilled water flow rate in —}
min

.| m’ [ m’
f =116 at V, 7 determining the chilled water flow rate in | —

The test conditions as described in 4.1. and the method as described in 4.2.1. apply to
determining the cooling capacity.

The heat flow leaving the sample by way of chilled water applies to determining the cooling
capacity.

0=04 (4)
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Test Room Conditions

Air temperature test room =
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Figure 3 — Test setup of extended tests
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4.3.3 Complete identification of the cooling capacity

In addition to the determination of the heat flow leaving the sample by means of cooling
water, the heat flow that is passed into the heat exchanger as well as the cooling air can be
determined. This heat flow should correspond with the heat flow that leaves the sample as
cooling capacity by way of chilled water.

A difference detected between the two air flows taken of the same sample may be caused by
air leakage. Should the difference between both heat flows be larger than 5 %, the sample
needs to be checked for its setup, particularly for its internal air leakage volume. The amount
of air leakage is to be reduced to be max. within 5 %.

The determination of the heat flow of the cooling air requires measuring the air flow at either
the air inlet into the heat exchanger or the air outlet from the heat exchanger. By means of
suitable measurement instruments, the air flow rate is measured at several measuring spots
in a defined flow cross-section, and its mean value is calculated. The measuring instrument
shall not affect the air flow in the sample. The result is the volume per time increment of
cooling air passing the heat exchanger. Since the measurement of the air flow rate is carried
out to measure the air velocity in a defined cross-section area formula 5 considers the flow
rate input as a factor of cross-section and air velocity. This test method allows test results
below 12 kW as an additional informative result.
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Qair = Vair * Aair * pair * cp,air ® &air (5)
Test Room Conditions Test Room Conditions
Air temperature test room = Air temperature test room =
Air inlet temperature equipment dummy [°C = 2 °C] Air inlet temperature equipment dummy [°C % 2 °C]
Absolute humidity 8 g + 0,5 g/kg Absolute humidity 8 g + 0,5 g/kg
Dew point temperature 10,5 °C £ 0,5 °C Dew point temperature 10,5 °C + 0,5 °C
Test setup
Cabinet with bottom mount heat exchanger Test setup
Side view
Supply:air i Return-air
fo.cool Eqmpment off Cabinet with side mount heat exchanger
i dummy : top view
quipment equipment
o Electrical & () Supply air @ P q?eturn air
power. tocool @ el i off
consumption equipment . equipment
o (=] Equipment o
dummy
Electrical (=)
power
o consumption [a»)
(=)
=
(=]
(=)
M Fan
© Temperature sensors
. Flow/velocity meter .
Chilled water return supply Chilled water return supply IFC 211313

Figure 4 — Test setup, test for complete identification of the cooling capacity
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4.4 Electrical power consumption

During the test of the cooling system the electrical power consumption shall be measured. As
a test result, a diagram of the electrical power consumption versus cooling capacity shall be
provided (see Figure 5).

Electrical power
consumption [W]

System cooling capacity [kW]

IFC: 2114/13

Figure 5 — Diagram of electrical power consumption versus cooling capacity

4.5 Water circuit pressure resistance

The test shall provide a diagram of the pressure resistance in the chilled water circuit (see
Figure 6).

Pressure difference
chilled water circuit
[kPa]

v

Water flow rate [m®/h]

IFC: 211A/13

Figure 6 — Diagram of water pressure resistance versus water flow rate
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Annex A
(normative)

Test conditions

A.1 Closed air loop air to water heat exchanger for high density cooling
systems for IT equipment and server cooling

Air intake temperature of the dummy equipment: 18 °C to 27 °C.

Temperature difference between air intake and air outlet of the equipment dummy: 20 K or
less.

Temperature difference between air intake temperature into the equipment and chilled water
supply temperature: 10 K or less.

Chilled water supply temperature shall stay between 12 °C and 25 °C.

During the test the pressure resistance of the air water heat exchanger between chilled water
supply and chilled water return of the chilled water system shall not exceed 100 kPa.

This pressure resistance shall include all hydraulic components for the heat exchanger
operation e.g. modulating valves, balancing valves, connectors.

The pressure difference between front sides and the rear side of the dummy equipment shall
between 0 Pa and 10 Pa £ 1 Pa.

A.2 Closed air loop cooling systems for industrial/telecom air to water heat
exchangers

Air intake temperature of the dummy equipment: 35 °C to 55 °C.

Temperature difference between air intake and air outlet of the dummy equipment: 25 K or
less.

Temperature difference between air intake temperature and chilled water supply temperature:
10 K or less.

Chilled water supply temperature shall stay between 12 °C and 25 °C.

During the test the pressure resistance of the air water heat exchanger between chilled water
supply and chilled water return of the chilled water system shall not exceed 300 kPa.

This pressure resistance shall include all hydraulic components for the heat exchanger
operation e.g. modulating valves, balancing valves, connectors.

The pressure difference between front sides and the rear side of the dummy equipment shall
between 0 Pa and 20 Pa £ 1 Pa.
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Annex B
(normative)

Test results

B.1 Test result recording template

Table B.1 — Test result recording template

Electrical power consumption of the equipment dummies: [kW]

Total electrical power consumption of the unit: [W]

Chilled water supply temperature: [°C]

Chilled water return temperature: [°C]

Temperature increase between chilled water supply and return K]

_ m’ / i

Chilled water flow rate — |, |— | or|—

h min s

Chilled water system pressure difference

[kPa]
Diagram see Figure 6
Air temperature at equipment dummy air inlet [°C]
Air temperature at equipment dummy air outlet [°C]
Temperature difference between air inlet and air outlet at the equipment dummy [K]
Pressure difference between front sides and the rear side of the dummy [Pa]

Cooling capacity [kW]
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Electrical power
consumption [W]

//
. — [ -

Electrical power consumption
of equipment equals system
cooling capacity [kW]

IF 211R/1R

Pressure difference
chilled water circuit
[kPal

v

Water flow rate [m/h]
IFC: 2117/13

Figure B.1 — System cooling capacity and water flow rate

B.2 Test result recording template

Table B.2 — Test for closed air loop air to water heat exchanger for high density

cooling systems for IT equipment and server cooling

Electrical power consumption of the equipment dummies: 35 kW
Total electrical power consumption of the unit: 1500 W
Chilled water supply temperature: 12,2 °C
Chilled water return temperature: 18,2 °C
Temperature increase between chilled water supply and return 6,0 K
m3
Chilled water flow rate 50 —
h
Chilled water system pressure difference
60 kPa
Diagram see Figure 6
Air temperature at equipment dummy air inlet 21,0 °C
Air temperature at equipment dummy air outlet 40,3°C
Temperature difference between air inlet and air outlet at the equipment dummy 19,3 K
Pressure difference between front sides and the rear side of the dummy 5 Pa
Cooling capacity 35 kW

Test passed:
All conditions according Clause A.1 are in the allowed limits.

Test performed according to 4.3.1 (simplified tests).




This page deliberately left blank



This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs
to succeed. Find out more about British Standards by visiting our website at
bsiaroun.com/standards or contacting our Customer Services team or

Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsiaroun.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions

Our range of subscription services are designed to make using standards
easier for you. For further information on our subscription products go to
bsiaroun.com/subscrintions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsiaroun.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email bsmusales@bsigroup.com.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

bsi.

Revisions
Our British Standards and other publications are updated by amendment or revision.
We continually improve the quality of our products and services to benefit your

business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Copyright

All the data, software and documentation set out in all British Standards and
other BSI publications are the property of and copyrighted by BSI, or some person
or entity that owns copyright in the information used (such as the international
standardization bodies) and has formally licensed such information to BSI for
commercial publication and use. Except as permitted under the Copyright, Designs
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means — electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
be obtained from the Copyright & Licensing Department.

Useful Contacts:

Customer Services

Tel: +44 845 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

..making excellence a habit’


www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

	30289411-VOR.pdf
	English
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope and object
	2 Normative references
	3 Terms and definitions, symbols and units
	3.1 Terms and definitions
	3.2 Symbols and units

	4 Performance test for the heat exchanger
	4.1 General
	4.2 Test setup
	4.2.1 Test room
	4.2.2 Simulating the equipment heat load in the test sample
	4.2.3 Chilled-water flow rate and temperatures
	4.2.4 Measurement of the air temperature
	4.2.5 Temperature difference between chilled water supply and equipment air inlet temperature

	4.3 Assessment of the heat exchanger performance
	4.3.1 Determination of the cooling capacity by means of simplified tests
	4.3.2 Determination of the cooling capacity by way of an extended test
	4.3.3 Complete identification of the cooling capacity

	4.4 Electrical power consumption
	4.5 Water circuit pressure resistance

	Annex€A (normative)Test conditions
	Annex€B (normative)Test results
	Figures
	Figure 1 – Principle of the heat exchanger performance test
	Figure 2 – Test setup of simplified tests
	Figure 3 – Test setup of extended tests
	Figure 4 – Test setup, test for complete identification of the cooling capacity
	Figure 5 – Diagram of electrical power consumption versus cooling capacity
	Figure 6 – Diagram of water pressure resistance versus water flow rate
	Figure B.1 – System cooling capacity and water flow rate

	Table B.1 – Test result recording template
	Table B.2 – Test for closed air loop air to water heat exchanger for high densitycooling systems for IT equipment and server cooling

	Français
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d’application et objet
	2 Références normatives
	3 Termes et définitions, symboles et unités
	3.1 Termes et définitions
	3.2 Symboles et unités

	4 Essai de performances de l'échangeur de chaleur
	4.1 Généralités
	4.2 Montage d'essai
	4.2.1 Salle d'essai
	4.2.2 Simulation de la charge thermique de l'équipement dans l'échantillon d'essai
	4.2.3 Débit et températures d'eau réfrigérée
	4.2.4 Mesure de la température de l'air
	4.2.5 Différence de température entre l'arrivée de l'eau réfrigérée et l'entrée d'air de l'équipement

	4.3 Evaluation des performances de l'échangeur de chaleur
	4.3.1 Détermination de la capacité de refroidissement au moyen d'essais simplifiés
	4.3.2 Détermination de la capacité de refroidissement au moyen d'un essai étendu
	4.3.3 Identification complète de la capacité de refroidissement

	4.4  Consommation électrique
	4.5 Résistance à la pression dans un circuit d'eau

	Annexe A  (normative)  Conditions d’essai
	Annexe B  (normative)  Résultats d’essais
	Figures
	Figure 1 – Principe de l'essai de performances de l'échangeur de chaleur
	Figure 2 – Montage d'essai des essais simplifiés
	Figure 3 – Montage d'essai des essais étendus
	Figure 4 – Montage d'essai, essai d'identification complète de la capacité de refroidissement 
	Figure€5 – Schéma de consommation électrique en fonction de la capacité de refroidissement
	Figure 6 – Schéma de résistance à la pression de l'eau en fonction du débit d'eau
	Figure B.1 – Capacité de refroidissement du système et débit d'eau

	Tableau B.1 – Modèle d'enregistrement de résultats d'essais
	Tableau B.2 – Essai pour échangeur de chaleur air-eau à boucle d'air fermée pour des systèmes de refroidissement à haute densité pour le refroidissement de serveurs et d'équipements de technologies de l'information




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




