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Operation Theater, new standard
FSTA Årsmøde 2019

• New Standard coming. 

• DS/CEN16244 Standard for OT
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New standard 
DS/CEN16244 Standard for OT room ect.
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DS/CEN16244 

A PAN European standard

Danmark has now 2 members in CEN workgroup, CEN/TC156/WG18
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OT room and new standard 
CEN/TC156/WG18 
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• Focus overall performance and verification.

• A collective and better structure, in 
overlooking the process of maintaining 
cleanliness.

• More factors in consideration, before 
designing the room, and garment can be 
chosen.

• Same model as in GMP areas. (known 
routines)
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Design Considerations, General

• Indifferent of the choice of the airflow concept the following information from the User Requirement

Specification (URS) is required as design input:

• Required cleanliness level: clean air / ultra clean air

• Size of the OR

• Position of the medical equipment s.a. lamps, pendants, bridges etc…

• Thermal heat load of the medical equipment

• Contaminant sources like anaesthetic and diathermic equipment.

• Height of the room

• Number of people and position (logistics and level of discipline)

• Clothing system

• The choice of air supply principle will affect the technical solution and the selection of functional tests .
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OT room and new standard 
Design Considerations



• Eksempler:

• Operating suite; Collection of rooms e.a. lay-up room, operating room, corridors, staff

• rest room, air locks.

• Operating room; Room especially equipped for the performance of surgical operations,

• and is constructed and used in a manner to minimize the introduction, generation, and

• retention of contamination. Temperature, humidity, and pressure, are controlled as

• necessary.

• Lay-up preparation room/area; Room/area where sterile packs are opened, checked

• and arranged on the trollies.
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OT room and new standard 



OT room and new standard 
Difference between old and new

• Thorough process before design freeze. 

• Much more details shall be taken in consideration.

• Take neighbour room in consideration, whole perspective

• Controlled Quality procedure. 

• Everything will be much better documented. 
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Standard for OP stuer
DS/CEN16244 Standard for OT Rooms
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Zone opdeling af rum kræver LAF
Følger vi det I praksis ?
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OP room and new standard 
LAF Critical zone DS/CEN16244 Standard for OT room
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Design:    Critical zone shall include all critic 
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OP room and new standard  
Mixing ventilation (TAF) DS/CEN16244 Standard for OT room
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Design: whole room shall manage the required cleanliness for critical zone 
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SIS-TS 39:2015 ren  kirurgi
FSTA-vejledning
Klasse 4 og 5 

CEN 16244:2019? LAF flow CEN 16244:2019? Turbulent 

Cleanines clas acc. to ISO14644 ISO 5 at rest
Klasse B
ISO 5 (at rest)  
ISO 7 (in operation)

URS and calculation 
(ca. ISO 5)

URS and calculation 
(aprox. ISO 5)

Design requerment for workers and 
indoor climate

Acc. specification 5-20 Persons URS URS

Max CFU, and mean value in critical 
zone / perifiri

<5 (15*) special cleanroom suit
<10 normal cleanrome suit

10 CFU/m3 /10  

In operation 10/10, 
At rest<1 CFU 

In operation 10 / 
at rest <1

Max partikles at rest / in operation 0,5 µm 3520/ 5,0 µm 29 pr m3 3520/352000 (iso 5/7) 0,5µm ISO 3520 5(6) at-rest URS

Recomended size of OT Calculation 80 m2 Calculation Calculation

Overpresure +>5 Pa +10-15 pa Positive outgoing Positive outgoing

Slut filtre
H14 (terminal eller max 500 mm 
from wall)

H14 
(ISO 1822)

URS URS

Minimum airvolumen pro m2 
Total/udeluft 

Calculation
(delution: normal 0,6 m3/s total)
(UDF: >2,5 m3/s)

16,7/5,6 m3 URS / Calculation EN16798-3 URS/ calculation EN16798-3

Recovery time ”at rest” <20 min <20 min (Class 3)
5 min (center)
15 min (periferi)

<10 min

Humidity <70 %Rh 25-60% 25-60%
Temperature 22 C +/-4 c Vinter 18-24/ sommer 23-26 Vinter 18-24/ sommer 23-26

Infiltration
Max 0,01 of generated 
concentration.

URS URS

Tightness Max 0,4 l/s m2 at +/-50 pa URS

Visualisering No dead zones URS URS

Requerments to nabour room

<100 CFU/m3 CFU/m3 aktive
sampling
<30 CFU CFU/m3 passive  
sampeling
Not beside high activity room/ 
corridors

URS URS

Other requerments
Suitable materials and techniques 
is preferred 

Suitable materials and 
techniques is preferred

URS URS

Vinduer Ikke mod facade. Ingen krav URS URS
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National standards
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Guidelines for OT
Denmark – Current guideline

Infektions
sensitivity

1 medium 2 medium 3 medium 4 high 5 high

classifikation of
operation

Small surgery Min. invasiv, outside 
from OT room

Larger minimum 
surgery

Ultraclean no LAF Ultraclean with LAF

Cleaniness class CNC (D) D (ISO 8) C (ISO7) B (ISO5/ISO7) B (ISO5/ISO7)

Design no. Of persons 
in OT

5-15 5-20 5-20

Max. CFU 200 CFU/M3 100 CFU/M3 10 CFU/M3 10 CFU/M3

Max. particles at-rest 3.520.000 352.000 3.520 3.520

Max partikler ”in-
operation”

3.520.000 352.000 352.000

Min. luft. Total 8,3 l/s/m2 12,5 l/s/m2 
(2700 m3/t)
15 x luftskifte *)

16,7 l/s/m2 (4800 m3/t) 
20 x airchange *)

16,7 l/s/m2 (4800 m3/t)
+ 20 x airchanges *)
Ex. LAF air (ca. 7200 m3/t)
+30 x airchange

Min. Fresch air 5,6 l/s/m2 (806 m3/t) 5,6 l/s/m2 (1210 
m3/t)

5,6 l/s/m2 (1613 m3/t)
6,7 x airchange *)

5,6 l/s/m2 (1613 m3/t)
6,7 time airchange *)

Anbefalet str. 40 m2 60 m2 80 m2 80 m2

Overpessure ift. 
Surroundings 

10-15 Pa 10-15 Pa 10-15 Pa

finalfilter F7 F9 H14 H14 H14

14 *) Ved 3 meter loftshøjde

Same cleanines
level
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Principle
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Operation Theater, new standard



National standards
Comparison Clean

Sweden - SIS-TS 39:2015 Denmark - FSTA-Guideline EC -CEN 16244:2019? Turbulent

Ren Mellem ren Clean

Cleaniness ac ISO14644 calculation C calculation

Dimensioning requerments for workers 
and indoor climate

calculation 5-15 Persons calculation

Max CFU and mean value in critical zone
<100 CFU/m3
<50 CFU/m3 special suit

100 CFU/m3 10 CFU/m3 /at rest)

Max particles at rest / in operation calculation 35200/3520000 (iso 7/8) 352000/352000 (ISO 7)

Recommended size OT calculation 60 m2 calculation

Overpressure sufficiant 10-15 pa Positive overpressure

Final filter H14 
H14 
(ISO 1822)

Min air volume pro m2 Total/ outdoor 0,5-0,6 m3/s (17-20 air changes) 12,5/5,6 m3

Recovery time “at rest” <20 min <20 min <20 min
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OT room and new standard 
DS/CEN16244 Standard for OP stuer

Requerments  
CEN standard:

*) recovery 100:1
17

Ren
OT-Class 1,2,3

Ultraclean
OT-Class 4 og 5

TAF 

Ultralean
Ot-Classe 4 og5 

LAF

Recovery time 
”in operation” *)

<20 min <15 min <5 min at OT-lamp (ISO5)
<15 in periferi (ISO6)

Recovery time 
”at.rest” *)

<20 min <15 min <15 min periferi
<5 min OT-lamp wake

Cfu/m3 
”in operation”

<100 <10 <10 at center

Cfu/m3 
”at-rest”

<10 <1 <1
<1
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Guidelines for air changes/ speed
Old scheme – old recomandation.
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Air changes for rooms with 3 meter height.



At rest
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Operation Theater, new standard



In operation
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Operation Theater, new standard



1:1
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Operation Theater, new standard



Design
Skitse 1: Pressure cascade
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• Sluse
• Tryk herakier
• Renheds herakier
• Adgangs regler



OP room and new standard  
Requerments to ”at rest”. DS/CEN16244 Standard for OP stuer
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Running OT outside “in operation” cost considerable amount of energy.

– Guides to both Hygienic and energy aspects. 

Current draft describes:

• NEW: setback mode is allowed 

• Cooling and heating may be cut off. 

• In set back requerments for cleanliness and pressure shall be obtained

• In- and exfiltration shall be documented.

• Change in flow direction shall be avoided.
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OP room and new standard  
DS/CEN16244 Standard for OP stuer
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• NEW:

• ”at rest” function with reduced airchange.

• => Saves a lot of energy. 



Questions ?
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Gør vi rigtigt rent ?  
DS/EN14644-13



Clothing
Clothing reduces CFU evel
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Clothing
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Måler vi det rigtige!

29

ISO 14644 - 14



Måler vi det rigtige!
ISO 14644 - 14
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Måler vi det rigtige!
ISO 14644 - 14
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Måler vi det rigtige!
ISO 14644 - 14
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Måler vi det rigtige!
ISO 14644 - 14
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Hvad sker der fremadrettet ?
Fremtid

• CEN 16244 Standard; enten DS standard eller teknisk vejledning ?

• FSTA vejledningen for operationsstuer, revideres og udbygges med flere emner; 
overflader, lofter, minimums krav på flere områder. Pågår

• NIR og FSTA vejledning bør støtte hinanden mere. 

• Nye krav til nye operations måder, skal håndteres i FSTA Ventilation eller ?

• Drift og vedligehold bliver mere ens for alle sygehuse.

34



Tak for opmærksomheden
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