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Laboratory Buildings

July 23, 2008 

AMENDMENT A to

HVAC Design Manual - February 2008  

Prepared By:  

Department of Veterans Affairs

Office of Construction & Facilities Management

Facilities Quality Service (00CFM1A)

810 Vermont Avenue, NW 20420

Washington DC 20420 
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Introduction 

Based on the feedback received following the publication of the HVAC Design Manual (February 2008), the Facilities Quality Service (00CFM1A) issues this amendment to clarify issues raised. 
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Chapter 1

Reference: Paragraph 1.9.2– REFERENCES (Page 1-13)

· Re-write NSF (National Science Foundation) to read as:  

NSF
National Sanitation Foundation International

· Add the following references:

IBC
International Building Code

ASCE
American Society of Civil Engineers   
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Chapter 2

Reference: Paragraph 2.4.24 Constant Volume (CV) System (Page 2-12)

Revise the above sub-paragraph to read:  

70 F [21 C] to 75 F [24 C] and 30% to 50% RH 

(a)
The cooling capacity shall be based on 75 F [24 C] and 50% RH and the heating capacity shall be based on 70 F [21 C] and 30% RH.

(b)
Cooling Mode: Generally, the space relative humidity is uncontrolled in cooling season.  Specific applications may require high-humidity limiting control.  See Chapter 6 and Appendices 6-A and 6-B for applications.

(c)
Heating Mode: 30% RH shall be controlled and maintained at the zone (air-handling unit) level by providing a central humidifier, installed either in the air-handling unit or in the main supply air duct.  Need for winter humidification should be evaluated for each project.    

(d)
The suggested set point is 75 F [24 C] + 0 F/- 3 F [+ 0 C/- 2 C].  The space temperature is allowed to drop to 72 F [22 C] before the reheat is activated.   To ensure maximum energy conservation, the maximum offset can be selected as 5 F [2.8 C], where the maximum offset is defined as the difference between the summer and winter set points.  Offset is not same as the dead-band which is defined in ASHRAE Standard 90.1 – 2007.
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Chapter 2 

Reference: Chapter 2 (Page 2-18)

Add the following new sub-paragraph: 

2.9.1.10
Use of fiberglass ductwork is NOT permitted. 
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Chapter 2

Reference: Paragraph 2.12 Seismic Requirements (Pages 2-20 and 2-21)

Re-write this paragraph to read: 

2.12
SEISMIC REQUIREMENTS (HVAC) 

2.12.1 GENERAL 

2.12.1.1 Compliance 

Earthquake-resistive design shall comply with the latest editions of:

(a)
VA Handbook H-18-8, Seismic Design Requirements

(b)
IBC 

(c)
ASCE-7

(d)
SMACNA 

2.12.1.2 Applications

In structures assigned to Seismic Design Category C, D, E or F, permanent nonstructural components and their attachments, and the structure-supported attachments of permanent equipment shall be designed to resist total design forces prescribed in ASCE-7 and as modified by this document.  Categories C, D, E, and F are defined in ASCE-7.

Exceptions:  Seismic restraint may be omitted for the following installations:

(a)
Gas and medical piping less than 1 inch [25 mm] inside diameter;

(b)
Piping in boiler and mechanical equipment rooms less than 1-¼ inch [32 mm] inside diameter;

(c)
All other piping less than 2-½ inch [64 mm] inside diameter except for automatic fire suppression systems;

(d)
All electrical conduits, less than 2-½ inch [64mm] inside diameter

(e)
All rectangular air handling ducts less than 6 Square Feet [.6 Square Meter] in cross sectional area;

(f)
All round air handling ducts less than 28 inch [711 mm] in diameter;

(g)
All ducts suspended by hangers 12 inch [305 mm] or less in length from the top of the duct to the bottom of the support for the hanger

(h)
Equipment weighing less than 400 Pounds [181KG], supported and attached directly on the floor; and

(i)
Equipment weighing less than 20 Pounds [9 KG] suspended from the roof or floor or hung from the wall.

2.12.2
CONFORMANCE WITH SMACNA

SMACANA does not cover all conditions, such as, providing bracing details for seismic restraint of equipment, details of flexible joints when crossing seismic or expansion joints, or bracing of in-line equipment etc.  Also, in locations of Very High Seism cities, listed in H-18-8, SMACNA details should be used with special care.

2.12.3
CALCULATIONS

Unless otherwise shown by SMACNA, provide detailed structural calculations for VA’s review and approval on the design of hangers, supports, anchor bolts, welds, and connections.  Show sizes, spacing, and length of securing equipment, piping, and ductwork to structural members.  The design calculations shall be prepared and certified by a registered structural engineer.  

2.12.4
DRAWINGS   

2.12.4.1 General

Where SMACNA details are incomplete or not applicable, provide necessary seismic restraint details.  Coordinate mechanical, architectural, and structural work.

2.12.4.2 Ductwork and Piping Plans and Sections

Show locations of required restraints with reference to SMACNA or special restraint details, whichever is applicable.

2.12.4.3 Equipment Restraints

Provide special details (not covered by SMACNA), where required. Provide special attention to the seismic provision for the suspended equipment.”
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Chapter 3 

Reference: Paragraph 3.2.4.1(a) General (Page 3-5)
· Delete the third sentence:

Limit fan speed to 1600 RPM.

· Revise the last sentence to read:

Use of plenum centrifugal fans is not permitted.
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Chapter 3

Reference: Paragraph 3.2.4.1(b) Selection Criteria (Page 3-5)

Delete the last sentence:

Additional information for energy efficient motors is given in the TIL.
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Chapter 3

Reference: Supply Processing Airflow Diagram – Figure 3 (Page 3-21)

Disregard this diagram as it is also shown on Page 6-A88 as Figure 6A-3
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Chapter 3

Reference: Supply Processing Airflow Diagram – Figure 6A-3 (Page 6-A88)

Revise the title of the diagram to read as:

Supply, Processing, and Distribution (SPD) Airflow Diagram 
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Chapter 6

Reference: Paragraph 6.2.1.2 – List of Dedicated Air-Handling Units (Page 6-7)
Add the following to the list of Dedicated Air-Handling Units (this name appears between the 

Imaging Series – MRI Unit and Medical Media Service:

Main Telephone Equipment Room Air Conditioning Units 
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Chapter 6

Reference: Paragraph 6.2.1.2 – List of Dedicated Air-Handling Units (Page 6-8)

Delete the following from the list of Dedicated Air-Handling Units (this name appears between the Surgical Suite and Waiting and Patient Admitting Areas):

Telephone Equipment Room
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Appendix 6-A

Reference:  ANIMAL RESEARCH AND HOLDING AREAS – AIR HANDLING UNIT (Page 6-A2)

Delete the following from Note 1:

Provide terminal humidifiers where indicated in the Room Data Sheets
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Appendix 6-A

Reference:

Animal Holding Areas – Room Data Sheet (Page 6-A3)

Animal Operating Room – Room Data Sheet (Page 6-A4)

Animal Receiving – Room Data Sheet (Page 6-A5)

Animal Room With Ventilated Caging Exhausting Directly Out of the Room – Room Data Sheet (Page 6-A5)

Carcass and Wastage – Room Data Sheet (Page 6-A6)

Containment Spaces – Room Data Sheet (Page 6-A7)

Laboratories – Room Data Sheet (Page 6-A9)

Necropsy (Page 6-A10)

· Revise the inside design relative humidity, in the cooling mode, to read: 60%.  
· Revise the inside design dry-bulb temperature, in the heating mode, to read: 70 F [21 C].

· Delete Note 1:  Provide terminal humidifier.

· Add new Note 1:  

Note 1:

(a) Supply air temperature shall not exceed 50 F [10 C].

(b) Provide high-limit humidity control.  
· Add new Note X (where X is subsequent Note number):

Note X:

(a) Humidification shall be provided by a central humidifier either installed in the air-handling unit or in the main supply air duct.

(b) Individual room humidifiers and individual room humidity control are NOT required.
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Appendix 6-A

Reference:  Clean Cage Storage – Room Data Sheet (Page 6-A6)

· Revise the inside design dry-bulb temperature, in the cooling mode, to read: 75 F [24 C].
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Appendix 6-A

Reference:  Corridors – Room Data Sheet (Page 6-A7) 
· Revise the inside design dry bulb temperature, in the cooling mode, to read: 75 F [24 C].  
· Revise the inside design relative humidity, in the heating mode, to read: 50%.
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Appendix 6-A

Reference:  Dirty Cage Washer – Room Data Sheet (Page 6-A8) 
· Delete cooling and heating inside dry bulb temperature and humidity design conditions and replace with “Not Applicable.”
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Appendix 6-A

Reference:  Feed and Bed Storage – Room Data Sheet (Page 6-A9)

· Revise the inside design dry-bulb temperature, in the cooling mode, to read: 75 F [24 C].
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Appendix 6-A

Reference:  Recovery Room – Room Data Sheet (Page 6-A10)

· Revise the inside design humidity, in the cooling mode, to read: 60%.

· Revise the inside design dry bulb temperature, in the heating mode, to read: Up to 85 F [29.4 C] Dry Bulb Temperature
· Revise the inside design humidity, in the heating mode, to read Room RH shall vary with the temperature set point
· Add new Note 3:

Note 3: Higher space temperature (85 F [29.4 C]) is required only in post-operative recovery rooms or in rooms housing more unusual laboratory species, such as, poikilotherms, that have a requirement for a higher ambient temperature.
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Appendix 6-A

Reference: BMT (BONE MARROW TRANSPLANT) SUITE – AIR HANDLING UNIT (Page A-16)
· Revise Minimum Outside from 100% and substitute: Chapter 2 

· Revise Return Air from Not Permitted and substitute: Permitted 

· Revise General Exhaust System(s) from 100% and substitute: Required

· Revise Heat Recovery System as written and substitute: Not Required 

· Revise Additional Energy Conservation Measures as written and substitute: Not Required
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Appendix 6-A

Reference: Room Data Sheets (Page 6-A17)

· Patient Rooms
· Donors Room
· Recovery Rooms
· Medication Preparation Room
· Revise Return Air from Not Permitted and substitute: Permitted 

· Revise Exhaust Air from 100% and substitute: Required
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Appendix 6-A

Reference: INTENSIVE CARE UNITS AND RECOVERY ROOMS – AIR HANDLING UNIT (Page 6-A33)

Add the following new sentence at the end of the Note 1(a):

The recovery room is also known as PACU (Post-Anesthesia Care Unit).  
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Appendix 6-A

Reference: Pharmacy Service – Room Data Sheets

Room Data Sheets (Pages 6-A62, 6-A63, 6-A64, 6-A65)

For the rooms listed below, change the inside design conditions to read as follows:

Cooling Mode: 75 F [24 C] Dry-Bulb Temperature (maximum), 50% Relative Humidity 

Heating Mode: 70 F [21 C] Dry Bulb Temperature (maximum), 30% Relative Humidity

· Controlled Substance Vault and Secured Dispensing Receiving Area (Page 6A-62)

· Dispensing, Pre-Packaging, and EXTEMP (Page 6-A63) 

· Drug Information Service (Page 6-A63) 

· EXTEMP Repackaging and Compounding (Page 6-A64)  

· Medicine Assignment and Stat Counter (Page 6-A64) 

· Prescription Receiving, Filling/Assembly Unit Dose and Ward Stock (Page 6-A65) 
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Appendix 6-A
Reference: Radiology Suite – Room Data Sheets (Pages 6-A72 and 6-A73)
Delete 5 F [2.8 C] Dead-Band from the Inside Design Conditions for the following rooms:

· Special Procedure System Component Room (Page 6-A72) 

· Radiographic Fluoroscopic Room with Control (Page 6-A73) 

· Radiology Waiting Room (Page 6-A73) 
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Appendix 6-A

Reference: SUPPLY PROCESSING AND DISTRIBUTION – AIR HANDLING UNIT (Page 6-A80)

Add new Note 2:

Note 2: The minimum air changes listed in the Room Data Sheets can be increased as required to maintain the specified inside design conditions.
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Appendix 6-A

Reference: Decontamination and Dressing Room - Room Data Sheets (Page 6-A83)

· Revise the inside design humidity, in the cooling mode, to read: 60%.

· Revise the inside design humidity, in the heating mode, to read: 35%
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Appendix 6-A

Reference: Soiled, Receiving, and Contamination Area - Room Data Sheets (Page 6-A87)
· Delete Room Name and substitute:  Soiled, Receiving, and Decontamination Area 
· Revise the inside design humidity, in the cooling mode, to read: 60%.

· Revise the inside design humidity, in the heating mode, to read: 35%
· Add new Note 2 to read as follows:

Note 2:  Relative Humidity Control (Summer High Limit)

Provide a room humidity sensor to initiate a local alarm and a remote alarm, at the central ECC, in the event the space relative humidity exceeds 65% (adjustable).  The space humidity sensor shall assume control of the chilled water coil control valve, modulate it as required, to increase dehumidification and lower the supply air temperature.  Individual terminal reheat shall prevent overcooling.  Reverse shall occur when the space humidity is brought within limit.  

· Add new Note 3 to read as follows:

Note 3:  To maintain 65 F [18.3 C] at 60 % RH, cooling coil leaving air temperature shall not exceed 50 F [10 C] (The designer shall verify this parameter by independent calculations and psychrometric analysis).  Ensure that the available chilled water temperature and cooling coil selection are optimized to meet the required design conditions
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Appendix 6-A

Reference: SURGICAL SUITE – AIR HANDLING UNIT (Page 6-A90)
Re-write Note 2 as follows: 

Note 2: Supply Air Ductwork and Terminal Units
All supply air ductwork through out the Surgery Suite Unit shall be designed not to exceed 1500 FPM [7.6 Meters/Second].

(a) Operating Rooms, Cystoscopy, Clean Core (Corridor), and Semi-Restricted Corridor  

· Fan to Air Terminal Units

Construct all supply air ductwork, serving above rooms, from the downstream side of the supply air fan discharge to the inlet of each air terminal unit from welded stainless steel.  Do not install any internal, acoustic sound-lining or sound attenuators in the supply air ductwork.  

· Air Terminal Units

Construct all air terminal units, serving above rooms, from welded stainless steel.

Do not install any internal, acoustic sound-lining or terminal attenuators in the air terminal units.   

Provide copper fins and copper tubes for the reheat coils.
· Air Terminal Units to Supply Air Distribution System  

Construct all supply air ductwork from the downstream side of the air terminal units and the entire air distribution system from welded stainless steel.  Do not install any internal, acoustic sound-lining or sound attenuators inside air ductwork.  

· Use of flexible duct connections is NOT permitted between the supply air duct takeoffs and the air terminal units and between the supply air duct takeoffs and the air distribution plenums or outlets

· Cleaning and Access
Provide airtight access panels at each elbow and at 20 feet [6 Meters] intervals in straight duct runs.  All supply air ductwork shall be low-velocity type with maximum velocity not in excess of the criteria stated in Chapter 2. 

(b) Non-OR Support Areas

· Ductwork – Upstream Side of the Terminal Units

For all support spaces serving the Surgical Suite and listed in the Room Data Sheets, two options are given regarding the supply air ductwork on the upstream side of the air terminal units.  

· Option One: Where the lengths of the individual takeoff from the stainless steel main duct are 5 feet [1.5 Meters] or less, continue to use welded stainless steel ductwork up to the intake of the terminal units.

· Option Two: Where the lengths of the individual takeoffs from the stainless steel main duct are greater than 5 feet [1.5 Meters], galvanized ductwork can be used as the designer’s choice.  However, the fittings between the stainless steel main duct and the galvanized takeoffs must be made from the stainless steel duct. 

Do not install any internal, acoustic sound-lining or sound attenuators inside air ductwork.  

· Terminal Units

Construct all terminal units from the galvanized or aluminum ductwork.  The terminal units shall be standard factory-fabricated type.  Use of the sound lining within the air terminal units and terminal sound attenuators are permitted.  

· Ductwork – Downstream Side of the Terminal Units

Construct supply air ductwork on the downstream side of the air terminal units from galvanized steel.  Use of factory-fabricated, sound attenuators is permitted.  However, use of the internal acoustic sound lining is NOT permitted inside the ductwork. 
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Appendix 6-A

Reference:  Surgical Suite - Room Data Sheets (Pages 6-A92, 6-A93, 6-A95, 6-A96, 6-98, 6-A100)

For the support rooms listed below, revise the terminal filters from VA Grade C to VA E (HEPA)

· Anesthesia Workroom and Equipment  (Page 6-A92) 

· Controls and Communication Center (Page 6-A93) 

· Frozen Section Laboratory (Page 6-A95) 

· Heart Lung Machine Preparation (Page 6-A95) 

· Instrument Preparation and Storage Room (Page 6-A96) 

· Nerve-Block Induction Room (Page 6-A96) 

· Plastic Splint Storage (Page 6-A98) 

· Radiographic Film Processing Room (Page 6-A98) 

· Sub-Sterile Room (Page 6-A100) 
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Appendix 6-A 

Reference: Surgical Suite – Room Data Sheets (Page 6-A97)

Delete the following reference from Inside Design Conditions:

Year Around Conditions
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Appendix 6-A 

Reference: Surgical Suite – Room Data Sheets (Page 6-A97)

Revise Note 1 to read as follows:

Note 1: The operating staff shall select the set point for the space temperature within the limits of 62 F [16.7 C] and 80 F [26.7 C].  However, the corresponding relative humidity shall follow these guidelines:

(a)
The space relative humidity shall not be allowed to drop below 30%.

(b)
The space relative humidity shall not be allowed to rise above 60%.

(c)
In the cooling mode, higher space humidity (up to 60%) is attainable with the chilled water temperatures generally deliverable by the central chilled water temperatures.  See Page 6-A101 for the suggested inside design conditions in cooling mode.      

(d)
Unless directed otherwise by the medical center and surgery department, the cooling capacity shall be calculated to maintain 62 F [16.7 C] and 60% relative humidity.  Heating capacity shall be calculated to maintain 80 F [26.7 C] and 30% relative humidity.
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Appendix 6-B

Reference: Appendix 6-B Isolation Rooms Negative (-) with Anteroom – Room Data Sheet (Page 6-B23)

Delete Note 2, as a terminal HEPA filter is not required on the downstream side of the supply air.
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