
Why the need to measure temperature, humidity and differential pressure? 

Utilising precision sensors to deliver efficiency and reduce cost 
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equivalent to less than 27 

minutes downtime per year! 

Tier 4 sites have fully redun-

dant systems, power supplies 

and biometric security. Zero 

downtime is the ideal as the 

costs incurred via end user 

penalties can be huge. 

Data centres are rapidly be-

coming the power houses of 

the modern world. Combined 

with the rise of digital indus-

tries, virtually all business op-

erations now rely in some way 

on the transfer of data. As 

data transfer rates increase in 

tandem with an explosion in 

mobile communication the 

demands on data centre infra-

structure are ever increasing.  

It is estimated that by 2018 

global data traffic will exceed 

8500 exabytes (32% com-

pound annual growth rate). 

Data centers provide the infra-

structure to support the trans-

fer and hosting of data. They 

are often classified into 4 tiers. 

Tier 4 provides highest levels 

of redundancy, security and 

efficiency. For example, a Tier 

4 data center is required to 

have an uptime of 99.995% 

Data centers must be main-

tained to specific environmen-

tal conditions to ensure the 

performance and longevity of 

the hardware installed. As 

standard, temperature must be 

18-27 °C, dew point 5-15 °C 

dp and humidity no higher 

than 60 %rh. This ensures the 

hardware is at a suitable tem-

perature, condensation is 

avoided and the chance of 

static build up is reduced 

(caused by low humidity). 

A control range of ±9 °C may 

seem relatively broad, howev-

er 100% of the energy sup-

plied to server hardware is 

converted to heat. In most 

data centres if the cooling sys-

tem fails and servers are not 

shut down, heat levels will rise 

above a critical 35 °C within 

minutes or even seconds. If 

unchecked, temperature levels 

will rise causing hardware 

damage and can result in elec-

trical fires. 

Achieving the specified control 

range requires precision sen-

sors and advanced control 

systems. Typically modern 

data centres are designed 

using computational fluid dy-

namics to ensure the very 

highest efficiency. Despite this 

it is estimated around 5% of 

US electrical energy used is 

for data centre cooling. 

Since 100% of electricity uti-

lised by servers is converted 

to heat, theoretically a 100% 

efficient cooling system would 

require an equal amount of 

energy. Efficiency is measured 

by comparing total facility en-

ergy use, with IT equipment 

energy use. This is called 

Power Usage Effectiveness 

(PUE). Theoretically PUE can 

be 1 but typically reported 

values are above 2. By utilis-

ing precision measurements 

and design, modern data cen-

ters achieve PUEs of ~1.1!  
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POWER USAGE EFFECTIVENESS 
= 

Total Facility Power 

IT Equipment Power 

 
 

An improvement of 0.5 in a 

data centre’s PUE  equates to 

a energy saving of ~£2.2 M & 

~12,000 tonnes CO2 over 5 

years (for a site with 1 MW 

load). 

 
 
 
 

Downtime <27 minutes / year 
Fault tolerance and dual power 

 
 
 

Downtime <95 minutes / year 
Dual power to IT equipment 

 
 
 

Downtime <23 hours / year 
Redundant infrastructure 

 

 

 

Downtime <29 hours / year 
No redundancy 

Discussed in this 

edition: 

Efficiency and control in  

Data Centers 

1 

Why the need to measure 

temperature, humidity 

and diff pressure?  

1 

What solution can  

Rotronic offer? 

2 

Rotronic products 

Customer benefits 

2 

Contact us 3 

March 2015 

Exabyte = 10
18

 bytes 

http://en.wikipedia.org/wiki/Biometric


Humidity & Temperature  

HC2-S / S3 

Standard humidity sensor,  

-50...100 °C, 0…100 %rh,  

±0.8 %rh and ±0.1 K. 

 

HF5 series  

For interchangeable probes,  

3/4 wire & 2-wire configura-
tion,  

Various analogue & digital 
outputs,  

Optional display,  

All psychrometric calcula-
tions available. 

 

Differential pressure: 

PF4 Sensor ranges: 

 -25...+25 Pa  
 -50...+50 Pa 
 -100...+100 Pa  
 -250...+250 Pa  
 -500...+500 Pa  

Accuracy @23 °C: 

±1 % of measurement range 

Long-term stability: 

<0.3 %/ year 

Outputs: 

Analogue: voltage and mA 

Digital: Ethernet option 
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Customer benefits: 

Rotronic products: 

What solution can Rotronic offer? 

 
 

Integrated alarm relay: 
Programmable time delay & 
activation period 

Configurable response 
time: 

0...30 min. 

Adjustment points: 
Zero point & 1 reference 
point 

Pressure resistance: 
Max. 2 bar 

Power supply: 
12...40 VDC / 14...28 VAC 

Conformity: 
FDA 21 CFR part 11 

GAMP5 

Inside the data centers,  

Rotronic interchangeable 

HC2-S probes can provide a 

combination of precise, fast 

response temperature and 

humidity measurements with 

ease of calibration. Our lat-

est PF4 differential pressure 

transmitters provide preci-

sion low drift measurements. 

With both digital and a range 

of analogue outputs availa-

ble as well as several probe 

mounting options, products 

can be selected for all appli-

cations 

Rotronic provides a range of 

instruments for environmen-

tal monitoring and control. 

Reliable and precise outside 

air sensors and weather 

shields enable natural cool-

ing to be utilised where pos-

sible. 

Communication: 

With all the different com-

munication methods, from 

RS-485, Wireless to Ether-

net RJ-45, Rotronic can pro-

vide the solution for each 

installation. 

 

Global Support: 

Rotronic products are sup-

ported globally by a network 

of companies and distribu-

tors. 

Accuracy: 

Choosing Rotronic gives you 

the best accuracy on the 

market.  

Precision control requires 

precision measurement, by 

utilising high accuracy, low 

drift sensors to control sup-

ply air conditions and differ-

ential pressure to monitor air 

movement the newest data 

centres are now able to de-

liver PUE values of <1.2 with 

virtually no downtime. 

Calibration:  

All of the Rotronic products 

are digital so the whole 

calibration procedure can 

be performed via a PC, or 

directly from the device 

using Rotronic humidity 

standards.  

Rotronic offers portable 

calibration solutions in the 

form of our HygroGen2 

generator for end users. In 

addition we can provide 

ISO-17025 calibration ser-

vices.  

HF5 series humidity & tempera-

ture transmitter 

PF4 series differential pressure 

transmitter 

HygroClip2 with AIRCHIP3000 tech-

nology  



Contact us: 

Rotronic is represented in more than 40 countries around the world. An up to date list of all our partners is available at 

www.rotronic.com/international 

GERMANY 

ROTRONIC Messgeräte GmbH 

Einsteinstrasse 17-23 

DE-76275 Ettlingen 

Phone: +49 7243 383 250 

Fax: +49 7243 383 260 

www.rotronic.de 

UK 

ROTRONIC Instruments UK Ltd. 

Crompton Fields, Crompton Way 

Crawley, West Sussex, RH10 9EE 

Phone: +44 1293 57 10 00 

Fax: +44 1293 57 10 08 

www.rotronic.co.uk 

ITALY 

ROTRONIC Italia srl 

Via Repubblica di San Marino, 1 

I-20157 Milano (MI) 

Phone: +39 02 39 00 71 90 

Fax: +39 02 33 27 62 99 

www.rotronic.it 

USA 

ROTRONIC Instrument Corp. 

Suite 150, 135 Engineers Road, 

Hauppauge, NY 11788 

Phone: +1 631 427 38 98 

Fax: +1 631 427 39 02 

www.rotronic-usa.com 

CHINA 

ROTRONIC Shanghai Rep. Office 

2B, Zao Fong Universe Building, No. 1800 

Zhing 

Shan West Road, Shanghai 200233 

China 

Phone: +86 21 644 03 55 

Fax: +86 21 644 03 77 

www.rotronic.cn 

SWITZERLAND 

ROTRONIC AG 

Grindelstrasse 6,  

CH-8303 Bassersdorf 

Phone: +41 44 838 11 44 

Fax: +41 44 838 14 87 

www.rotronic.com 

FRANCE 

ROTRONIC Sarl 

56, Bld. De Courcerin,  

F-77183 Croissy-Beaubourg. 

Phone: +33 1 60 95 07 10 

Fax: +33 1 60 17 12 56 

www.rotronic.fr 

SINGAPORE 

ROTRONIC Instruments PTE LTD 

1003 Bukit Merah Central, 

#06-31, Inno Centre,  

Singapore 159836 

Phone: +65 6376 2107 

Fax: +65 6376 4439 

www.rotronic.sg 

http://www.rotronic-humidity.com/international

