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1. (HVAC)  Heating, ventilation and air-conditioning -  

2.  HEPA)) High efficiency particulate air -   

3. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) 

 

4.  ((ULPA Ultra-low particulate air    

5. American National Standards Institute (ANSI) - 

0. Centers for Disease Control and Prevention (CDC) – 

7. Airborne Infection Isolation Rooms (AIIRs) -  

8. American Society for Health Care Engineering (ASHE)  -  

9.  Occupational Safety and Health Administration (OSHA)  

16. Air Change Rates (ACH) -   

11.                                  Air-Conditioning, Heating, and Refrigeration Institute (AHRI) 

 

12. (FDA) Food And Drug Administration  

13.   ICU – Intensive care unit - critical care unit (CCU) 

14. (ISO)   International Standardization Organization  

15.  OR))Operating Room   

10. (RHRelative Humidity  

17. (EtO)  Ethylene Oxide   

18.  (ACH )   Air Changes Per Hour   

19. (NR )Not Requirement     

26.  (IC) Infection Control 

21. (PPE)  Personal Protective Equipment 

22. (UVGI)Ultraviolet Germicidal Irradiation 

23.  (WHO)  World Health Organization   

24. (AHU) Air Handing Unit     

25. C – Celsius   
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20.   Cubic Feet Per Minute (CFM) 

27. Heating Load.  -  

28. (FPM) Feet Per Minute   

29. Ultraviolet Germicidal Irradiation (UVGI)   

36. Food And Drug  Administration (FDA) 

31. American Association Of Operating Room Nurses (AAORN)

 

32. Association for the advancement of medical instrumentation (AAMI)

 

33. Infection control risk assessment (ICRA)  

34. Minimum efficiency reporting value  (MERV) 

35. central sterilizing and supply department (CSSD  

30. Indoor Air Quality (IAQ) 

37. Association of Operating Room Nurses (AORN) 

38. Facilities Guidelines Institute (FGI) 
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Enthalpy

 

Sensible heat

Latent heat

 (kJ/kg) 

(BTU/lb)

Entropy 
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HEPA Filters 

ASME
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HEPA & ULPA
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MERV

 HEPA 

.

 HEPA   MERV 17 . 

 MERV 

 MERV  

   

1-4 <20% (3-10 )  

8-12 50-90% (1-3 )  

13-16 75-95% (0.3-3 ) 

 

17-20 99.97%+ (0.3 )  HEPA ULPA   

 HEPA  MERV 17-20, 

 (HVAC) 

 (HVAC)  MERV 8-13 

 HEPA  

 HEPA . 
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VAV
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 Air Conditioning  :

 

 

 

 

 

 



  شمسان المالكي                         06من  30صفحة   
 

    

         

             

               

              

            

      

          

            

     

     

            

        

 

             

            

        

                

  

                

              

               

               

             

      



  شمسان المالكي                         06من  37صفحة   
 

            

             

               

              

.

. 



  شمسان المالكي                         06من  38صفحة   
 



  شمسان المالكي                         06من  39صفحة   
 

 

 

. 

 

. 

 

. 

 

. 

 

. 



  شمسان المالكي                         06من  46صفحة   
 

 

  

. 

  . 

  . 

. 

  .      

            .



  شمسان المالكي                         06من  41صفحة   
 



  شمسان المالكي                         06من  42صفحة   
 

 

0.45±0.10m/s

. 

. 

 

  

. 

  

. 

 

. 

 



  شمسان المالكي                         06من  43صفحة   
 

           .

 ASHRAE
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(ASHRAE170)
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NFPA90A92A

NFPANFPA90A

ASTME84

NFPA

 A-90 NFPA 

0- ASHRAE Standard 62-1999, Ventilation for Acceptable Indoor Air Quality 

7- Standard for Installation of Air-Conditioning Systems NFPA 90-A., 1994 

8- ASHRAE’S Residential Ventilation Standard 62.2 

9-  ASHRAE 52.2  1و ASHRAE 52.1  

16-   European Standard EN 779, 2002. 

11- ASHRAE Standard 52.1 - 1992 

12- European Standard EN 1822, 2009 

13-  ASHRAE Standard 52.2 - 1999 

14-  ASHRAE HVAC Design Manual for Hospital and Clinics 

15-   BS 5925  

10-  ASHRAE Standard 170 

ANSI/ASHRAE 162.1    

 ANSI/ASHRAE/ASHE 170   

ASHRAE52.2         

 

NFPA92A 

21- ASHRAE Standard 62-73, "Natural and Mechanical 

Ventilation" (ANSI B 194.1)      
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Conditions for Human Occupancy" (ANSI B 193.1-76)

ASHRAE Standard 55-74, "Thermal Environmental        

NFPA90A

ASTM A84

ASHRAE 15

ASHRAE/ANSI Standard 90.1 

ASHRAE standard 62-73, "Standards for Natural and Mechanical 

Ventilation" (ANSI B 194.1-) 

28- ANSI/ASHRAE/ASHE Standard 170-2017 
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      HVAC      

   

  

  

  

  

  

       

1- Infection Control Guidance on HVAC for Health Care Facilities Managers ,project first 

line , ASHE , AHA  Education . 

2-  MODULE 16: Incineration of Healthcare Waste and the Stockholm Convention 

Guidelines – world health organization. 

3-  Compendium of Technologies for Treatment / Destruction of  Healthcare Waste -  

United Nations Environment Programme (UNEP). 

4-  HOSPITAL VENTILATION STANDARDS AND ENERGY CONSERVATION - 

Roger L., David Rainer , Jonna L. Anderson  , George S. Michaelsen 

5-  HEALTH CARE FACILITIES chapter 9 - Birgand, G.,  Toupet, S. Rukly, G. 

Antoniotti, M.N. Deschamps, D. Lepelletier, C. 

6- Ventilation of Health Care Facilities- ANSI/ASHRAE/ASHE Addendum h to 

ANSI/ASHRAE/ASHE Standard 170-2021 

7- ROOM PRESSURE RELATIONSHIPS - Spencer Cook, P.E 

8- An Introduction to HVAC Systems for Medical Facilities – By J. Paul Guyer, P.E., R.A. 

9- Hvac Standards For Acceptable Thermal Conditions In The Hospital:  

A Case Study - Kale Mawlood Mina 
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