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Supplement 12 to ITU-T L-series Recommendations 

ITU-T L.1300 – Supplement on experimental studies on plates and ducts installed 

at equipment inlets and outlets 

 

 

Summary 

Supplement 12 to ITU-T L-series Recommendations describes experimental studies on plates and 

ducts installed at equipment inlets and outlets based on Recommendation ITU-T L.1300. More 

precisely, this Supplement provides a problem description of practical solutions for correcting airflow 

direction for equipment, highlighting, at the same time, examples of practical solutions as well as 

experimental results. 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 

telecommunications, information and communication technologies (ICTs). The ITU Telecommunication 

Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical, 

operating and tariff questions and issuing Recommendations on them with a view to standardizing 

telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes 

the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 

prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

In this publication, the expression "Administration" is used for conciseness to indicate both a 

telecommunication administration and a recognized operating agency. 

Compliance with this publication is voluntary. However, the publication may contain certain mandatory 

provisions (to ensure, e.g., interoperability or applicability) and compliance with the publication is achieved 

when all of these mandatory provisions are met. The words "shall" or some other obligatory language such as 

"must" and the negative equivalents are used to express requirements. The use of such words does not suggest 

that compliance with the publication is required of any party. 
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the publication development process. 

As of the date of approval of this publication, ITU had not received notice of intellectual property, protected 

by patents, which may be required to implement this publication. However, implementers are cautioned that 

this may not represent the latest information and are therefore strongly urged to consult the TSB patent database 

at http://www.itu.int/ITU-T/ipr/. 
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Supplement 12 to ITU-T L-series Recommendations 

ITU-T L.1300 – Supplement on experimental studies on plates and ducts 

installed at equipment inlets and outlets 

1 Scope 

This Supplement describes experimental studies on plates and ducts installed at equipment inlets and 

outlets based on [b-ITU-T L.1300]. The scope of this Supplement includes: 

– a problem description of practical solutions for correcting airflow direction for equipment; 

– examples of practical solutions; and 

– experimental results. 

2 Definitions 

None. 

3 Abbreviations and acronyms 

This Supplement uses the following abbreviations and acronyms: 

BT  Bottom-to-Top  

CRAC  Computer Room Air Conditioner 

PDU  Power Distribution Unit 

RL  Right-to-Left 

VAV  Variable Air Volume 

4 Problem description of practical solutions for correcting airflow direction for 

equipment 

This clause describes examples of practical solutions for airflow correction. It will enable the 

recognition of the practical solutions to be taken for equipment in which airflow correction is 

necessary. 

5 Examples of practical solutions 

The installation of a plate or duct at the inlet and outlet of the equipment is a practical solution to 

correct the airflow direction of the equipment.  

An example of ducts installed in equipment with bottom-to-top (BT) airflow direction is shown in 

Figure 1. Installation of such ducts corrects the airflow direction to front-to-rear and separates the 

intake air and the exhaust air. Such separation prevents the equipment from sucking in the exhaust 

air of adjacent equipment and prevents increases in its temperature. Experimental studies on plates 

and ducts installed at the inlets and outlets of equipment with bottom-to-top airflow direction and 

with right-to-left (RL) airflow direction are shown below.  
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Figure 1 – Examples of types of rack mount equipment in which 

airflow correction is necessary 

An example of a duct installed at the inlet of equipment that is small in depth is shown in Figures 2 

and 3. Such a duct directs the cold air in front of the rack to the inlet of the equipment and enables 

cold air to be supplied to the equipment sufficiently. 

 

Figure 2 – Example of duct installation in equipment with bottom-to-top airflow direction 



 

  L series – Supplement 12 (12/2014) 3 

 

Figure 3 – Example of duct installation in equipment that is small in depth 

An example of the description given in an installation manual is shown in Figure 4.  
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Figure 4 – Example of a description given in an installation manual 

6 Experimental results 

The purpose of the experimental studies was to evaluate the effectiveness of the plates and ducts 

installed at the inlets and outlets of equipment with different airflow direction from the data centre 

airflow design. 
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6.1 Outline of experiment 

The layout of the experiment room, and equipment used for the experiment are illustrated in Figures 5 

and 6 respectively. Four types of equipment and power distribution units (PDUs) were mounted on 

two open racks. A plate or a duct was installed at the inlet and the outlet of two types of rack mount 

equipment, whose airflow direction was bottom-to-top (Type BT) and right-to-left (Type RL).  

The temperature was measured at 100, 500, 1'000, 1'500, and 2'100 mm above floor level, at the front 

and the rear of the rack. It was also measured inside the raised floor, at the inlet and the outlet of the 

adjacent equipment. The room temperature setting and the outlet temperature setting of the computer 

room air conditioning (CRAC) were 24°C and 19°C, respectively. The CRAC was set to keep the air 

supply temperature constant and to operate in variable air volume (VAV) mode. 

The left side of Figure 7 depicts the airflow in Rack 1. Equipment Type RL, mounted in Rack 1, sucks 

in the exhaust air from equipment Type BT, mounted under equipment Type RL, and from equipment 

Type RL, mounted in Rack 2. This causes an increase in the temperature of the intake air of equipment 

Type RL in Rack 1. 

As a measure to avoid this phenomenon, the following three cases were investigated, as shown on the 

right side of Figure 7. 

(1)  Installing a duct at the outlet of equipment Type BT mounted in Rack 1. 

(2)  Installing a duct at the inlet of equipment Type BT mounted in Rack 1, in addition to (1). 

(3)  Installing a plate at the inlet and the outlet of equipment Type RL mounted in Racks 1 and 2, 

in addition to (1) and (2). 

 

Figure 5 – Layout of experiment room 
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Figure 6 – Experiment environment 

 

Figure 7 – Cases investigated 

6.2 Results 

(1) Figure 8 reports the results obtained by installing a duct at the outlet of equipment Type BT 

mounted on Rack 1. 
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Figure 8 – Results of Rack 1 after installing a duct at the outlet 

Temperature decrease was observed at 1'500 mm above floor level at the front of the rack 

(26.2°C23.8°C). This shows that the duct prevented the exhaust air from circulating to the front of 

the rack. 

Temperature increase was observed at 1'500 mm above floor level at the rear of the rack 

(31.2°C32.5°C). This shows that the duct led the exhaust air to the rear of the rack. 

(2) Figure 9 reports the result obtained by installing a duct at the inlet of the equipment Type BT 

mounted in Rack 1, in addition to (1). 

 

Figure 9 – Results of Rack 1 after installing a duct at the outlet and at the inlet 

A marked difference in the inlet and the outlet temperature of equipment Type BT was not observed, 

but the difference from the temperature inside the raised floor became slightly smaller. 

A marked temperature difference was not observed at other measurement points. 

(3) Figure 10 reports the result obtained by installing a plate at the inlet and the outlet of 

equipment Type RL mounted in Racks 1 and 2, in addition to (1) and (2). 
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Figure 10 – Results of Rack 1 after installing a plate at the outlet and at the inlet 

• Inlet and outlet temperatures of equipment Type RL mounted in Rack 1 were in the same 

temperature range as those of the adjacent equipment mounted in Rack 2.  

• The plate prevented the equipment from sucking in the exhaust air from the adjoining 

equipment, and the outlet temperature became stable. 

6.3 Conclusions 

For equipment whose airflow direction is bottom-to-top, the following results were obtained: 

• The duct installed at the outlet prevents the exhaust air from circulating to the front of the 

rack. 

• The duct installed at the inlet is likely to prevent exhaust air being sucked in, as with the 

blanking plate. 

For equipment whose airflow direction is right-to-left, the following result was obtained: 

• Installation of the plate separates the intake air and the exhaust air, and prevents the 

equipment from sucking in the exhaust air from the adjoining equipment.  
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