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Agenda

* Wat houdt een SLA in en waar moet deze aan voldoen?
e ASHRAETCO9.9

 EN 50600

* Airflow management

 Rack Management

e Set point waardes Variabel

e SMART invulling van een SLA voor klimaat beheersing
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Service Level Agreement (SLA)

S

* Omschrijving van geleverde diensten.

e Vastlegging van duidelijke afspraken
omtrent de geleverde dienstverlening.

<
* Responsie- en/of levertijd. v 'ce Leve peX©
* Hoe om te gaan met wijziging in diensten. Sert . );_w__;
e Monitoring en rapportage. (“ ~eh S e
e Sancties bij niet nakomen diensten. oy

* Klant specifieke afspraken
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Klimaatbeheersing in een SLA?

e Opsomming van punten die er nu in staan:
— Set point waarde temperatuur +/- °C

* Variérend van 20°C tot 25°C
— Luchtvochtigheid in %
* Niets

* Variérend van rond 50% RV tot een |
bandbreedte van 40% tot 65% RV - J

Maar één SLA heeft ook een maximale ruimte temperatuur opgenomen!
Maar één SLA verwees naar de ASHRAE TC 9.9 2011 !
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ASHRAE

TC9.9

015 Thermal Guideline

Table 2.1 | Version (I-P Version in Appendix B)

Equipment Environment Specifications for Air Cooling

Product Operation®© Product Power Off<d

Dry-Bulb Humidity Maximum Maximum  Maximum Rate Dry-Bulb Relative
Temperature®9, Range, DewPoint*, Elevation® ™, of Change', Temperature, Humidity*,
°C Noncondensing™ & ! °C m °C/h °C %

Recommended JSuitable for all four classes; explore data center metrics in this book for conditions outside this range.)

9°C DPto 15°C DP
and 60% rh

12°C DP and 8% rh to . -

- 17 3050 5/20 5145 Sto 80
17°C DP and 80% rh
12°C DP and 8% rh to
1010 35 21 3050 5/20 51045 S 1o 80
’ 21°C DP and 80% rh ‘
- 12°C DP and 8% rh - - - -
S5to 40 N D ‘ - 24 3050 520 5tods Sto 80
to 24°C DP and 85%rh
. . 12°C DP and 8% rh . . . .
51045 o ‘ 24 3050 5120 51045 8 to 80
to 24°C DP and 90% rh
L 8% to 28°C DP , A0S y 5 5
51035 1 80% rl 28 5050 N'A S5t045 8o 80O
anda @ ol
- 8% to 28°C DP - - -
51040 ‘ DI 28 3050 N/A 51045 8 to 80

and 80% rh
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ASHRAE
TC9.9

RELATIVE HUMIDITY RELATIVE HUMIDITY

These environmental envelopes pertain o &S&E L &L & These environmental envelopes pertain w88 & & &
to air entering the IT equipment Fd i to air entering the IT equipment
/
’
’
Conditions at SEA LEVEL ,/. Conditions at SEA LEVEL
J o o
," 6§ 25 f é\ 25
/
Retommcn“; Classes A1 - A4 Z S A3 A4
operaﬁn;env:ronmen(
(enteripé conditions to ? > 2
da!;?ém equipment) 'L&. 20, g Az ,§“ Cn §
v ] | 2
— Generally accepted telecom '§ A | ~ g
practice for Central Offices " '§ 2 / s §
{lower RH limit not defined ko =
$ ] ; Py
in NEBS) iom - R 1T
4 S é
” oo - 5
0 Allowable Class A1 o — L/ 0
operating environment = =
(for reference only)
0 5 10 15 20 25 30 35 40 45 ) 5 10 15 20 25 30 35 40 45
DRY.BULE TEMPERATURE - C DRY BULS TEMPERATURE - C
Figure F.5 Recommended data center and Figure F.1 Allowable Class A1 through
central office operating A4 operating conditions .
(“ |§ns.
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ASHRAE

TC9.9

Class A2
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Source: ASHRAE Thermal Guidelines for Data Processing Environments Fourth Edition
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ASHRAE De apparatuur

Reducing your Footprint

Dell Warranties Servers for Fresh Air Cooling

ae the humming engines that power tex

y's globalized, tech-centric economvy. But as IT managers

are keenly aware, there 15 3 cost 1o this valuable service, both in terms of the money required to keeping up with

capacity demand and W terms of data centers ever-expand

As digital content doubles every 18 months, companies need real solutions to ensure growing data demands do not

propardize business continuity, tie up budgets, hamatring nnovation and increase pollaticn, An energy-eff Jrav et

data center can help and 3o can smart cholces when it comes 1o technology In the data centes

In & move to help companies use fresh alr to cool their data 900 u u r 40°C

centers, Dell s warranting some of our , Ptworking

UCts 10 operate at high temperatures. Our 90 u u r 45 OC

fresh-ale cooling sclutions are capable of running at 104

and storage pro

degrees Fatwenhelt for up to 900 hours per yoar and 113

hours Fahrenhait for 50 hours per yoar

/ Standaard 35°C
This 5 the highest temperature warranty n the adustry

today. By comparison, the standard server warranty Is

degrees Fatwenheit, Thavefore, data centers located In

warm or high-humidity places rely heavily on chillers to

koop thelr equipment cperating at sale temperatures.

INFRA
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ASHRAE De Meetpunten

Every 4'" Cabinet or 3 to 9 m (10 to 30 ft) of aisle

/ Measure In Cold Aisles Only

[T

r

J
& | 4| K 4| K S
L ! i | i J Ao

Figure 4.1 Measurement points in aisle.
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ASHRAE & EN 50600-2-3 Meetpunten

Table 2 — Measurement requirements by Granularity Level

Requirement

Level 1

Granularity Level

Level 2

Level 3

Inlet Air Temperature

Single sensor in
proximity to IT equipment

One sensor per cold
aisle

One sensor per 10
cabinets or racks (5 on
each side of the aisle)

Return Air
Temperature

Single sensor in
proximity to intake of
return air to the cooling
equipment

One sensor at the air
intake per CRAH

If no air containments are used, the number of sensors can be increased.

One sensor at the air
intake per CRAH

8.3.2 Computer room relative humidity

Computer room relative humidity shall be measured with
— 1 sensor per room for Level 1;

— 2 sensors per room for Level 2; and

— 1 sensor per cold aisle for Level 3.

ASHRAE Thermal Guidelines for Data Processing Environments, Fourth Edition

Rack with 9 servers Rack with 2 servers

\ Monitor Point (Typical)

Figure 4.4 Monitor points for configured racks.
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EN 50600-2-3 en ISO/IEC 22237-4

Premises perimeter

}

Premises Entrance Facility

External premises security

Building Entrance Facility Potentially shared spaces i
] where the building houses |

. 1
Telecommunications space more than the data centre 1
1

Generator space Note: Functional elements hosted

Computer room space

Subclause What Where Dp [°C] Minimal T [°C] Maximal T [°C] Req/Rec
5.2.9 supply air  Compute ASHRAE ASHRAE ASHRAE requirement
temperature and associ :
/ humidity  space(s

T ——— Mechanical space
Piping Chillers

CRAHs CRACs

Holding space Fire suppression | Water treatment

Control room space

Data centre office space

Data centre security | Dedicated
data centre

Personnel entrance to data centre spaces

Storage space

Paotentially shared spaces E
Docking bay where the building houses |
| more than the data centre E

[ Building security

Personnel entrance to building

Eul[dlngLenmeter
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Luchtstroomregeling Temperauurmeting
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Luchtstroomregeling in het rack mom
IEC 62610-6

X /
Cabinet
1 ' Bankng gw-d<
2 OTL
Recirculation .-, r/
Sie punch\.‘
Cooling airflow Blanking panei<__
Rear
& / \me O00f
Cabinet -

Figure A2 ~ Experimental setup of a cabinet and DTL
Figure 1 — Airflow in a cabinet
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Rack Management

* |ITE geplaatst in racks

* Belasting verdeeld over racks
* Aanzuig en afblaas richting

e Afdichting binnen racks

* Blind plates

* Voorkomen hot-spots

'W'""?“ 7 12 november 2019
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Airflow Management

 |TE geplaatst in racks

* Plaatsing racks t.a.v. Koeling
 Afscheiding warme en koude zone
* Plaatsing racks in corridor / cube

* Afdichting op vloer

fv'""?“
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Luchtvochtigheid in Datacenters

Recommended 20°C - 25°C 40% - 55% RH Recommended 18°C-27°C 5.5°C DP - 60% RH
ASHRAE 2004 ASHRAE 2008
600 600
2812 2507 3441 2263 6382 115
500 500
400 400
300 300
200 200
100 | | 100 ‘ ‘
o 11 | | | | | | | [ I o L1 | I | |‘ —
8 6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 8 6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22l 22 26 28 30 32
~ AllowableAr ~ AlowableAr
M Bevochtigen ™ Neutraal m Ontvochtigen W Bevochtigen m Neutraal m Ontvochtigen
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Luchtvochtigheid in Datacenters

Recommended 18°C-27°C 5.5°C DP to 60% RH and 15°C DP Recommended 18°C-27°C -9°C DP to 60% RH and 15°C DP

ASHRAE 2011 ASHRAE 2015
600 600
2263 5416 1081 7679 1081
500 500
400 400
300 300
200 200
100 ‘ | 100 \ ‘ |
0 Ll I ‘ | | ‘ | I [ 0 | I [
8 6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 8 6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
~ AlowableAl
W Bevochtigen ™ Neutraal m Ontvochtigen m Neutraal m Ontvochtigen
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Temperatuur bandbreedte ~ Mom
- CW koelmachine met vrije koeling

Energieverbruik bij toevoer 22°C Energieverbruik bij toevoer 27°C
600 1,40 600 1,40
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©
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Temperatuur bandbreedte ~ Mom
- Indirect Adiabatische Koeling

Energieverbruik bij toevoer 22°C
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Een ruimeredelta T

 Delta T vergroten: Energie besparing
6°C>12°C>18°C>25°C . *

e Hierdoor minder volume debiet 80 Z
lucht! ZZ g N
100% > 50% > 25% > 12,5% 50 16

* Aanzienlijke energie besparing :Z i:
door vermindering opgenomen 20 10

vermogen ventilatoren.

1 2 3 4

* Hogere retour temperatuur!

mm \/olume lucht % e====Delta T°C e=@==(Qpgenomen Vermogen
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Punten op te nemen in de SLA oM
voor klimaatbeheersing

* Omschrijving van geleverde diensten.

— Richtlijnen Ashrae TC 9.9

— EN50600—-2-3 norm

— ISO/IEC 22237-4 norm

— EU Code of Conduct on Data Centre Energy Efficiency - Cooling

e Vastlegging van duidelijke afspraken omtrent de geleverde dienstverlening.

— Rack management
* |[EC62610-6 norm

— Air flow management
* Monitoring en rapportage
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SLA SMART-Design DC climate control!

Specifiek Voldoen aan richtlijnen en normen
Meetbaar Door monitoring en rapportage
Acceptabel Huidige SLA en interne inventarisatie ITE
Relevant Beschikbaarheid en efficiéntie

Tijdgebonden  Jaarlijks herzien!

p———y——y
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Contactgegevens voor vragen of advies

FMINKELS Ai{CDWork

A brand of Lllegrand

« Bedrijffsnaam: Minkels / Legrand « Bedrijffsnaam: Air@Work

« Adres: Eisenhowerweg 12 Veghel * Adres: Dukaat 19 Emmeloord

« Telefoonnummer: 06-51125596 « Telefoonnummer: 06-21151879

« E-mailadres: niek.vanderpas@minkels.com ¢ E-mailadres: marius.klerk@airatwork.com
« Standnummer: 3 « Standnummer: 18

i
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