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Credit(s) earned on completion of 
this course will be reported to AIA 
CES for AIA members. Certificates of 
Completion for both AIA members 
and non-AIA members are available 
upon request.

This course is registered with AIA CES
for continuing professional 
education. As such, it does not 
include content that may be deemed 
or construed to be an approval or 
endorsement by the AIA of any 
material of construction or any 
method or manner of
handling, using, distributing, or 
dealing in any material or product.
_______________________________________

Questions related to specific materials, methods, and 
services will be addressed at the conclusion of this 
presentation.



Science and research changes constantly. Laboratory needs change and 
each change can dramatically affect the operation of adjacent labs. 
However, adjacent labs are rarely tested to confirm correct operation. 
Changes including additions such as new fume hoods can overburden the 
exhaust system, resulting in code or health issues. As laboratories age, 
they become problematic. Sensors fall out of calibration, control devices 
fail and become outdated. Laboratories must be regularly tested to weed 
out and repair these issues. A small percentage of devices out of 
calibration can tip the entire system into a state where it doesn’t meet 
basic requirements, much less code requirements.
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Description



Learning
Objectives

1. Understand the different types of laboratories and special considerations for each and 

general tips and tricks to Retro-cx a lab.

2. Consider the impact of partial renovations and common devices and sensors that fail or go 
out of calibration and why.

3. Get to know the elements of Laboratory HVAC and common design configurations.

4. Get familiar with common sequence requirements and how to get to the root cause of 
symptoms.

At the end of the this course, participants will be able to:



AGENDA

01 |  Introduction

02 |  Why Retro-Cx Labs

03 | Designs & Considerations

04 |  Lab Retro-Cx Process

05 |  Results

06 |  Wrap-up



ABOUT RMF
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WHY RETRO-Cx LABORATORIES

» RMF Recently Performed Retro-Cx at 
Two College Chemistry & Biology 
Research Laboratories

 Both Over 100k Square Feet

 Both had Numerous Partial Renovations

 Both Include Pneumatic and Direct Digital 
Controls

 Both Include Research Laboratories, 
Teaching Laboratories, Classrooms, and 
Lecture Halls

 Both Serve Professors, Graduate Students, 
and Undergraduate Students



WHY RETRO-Cx LABORATORIES

» Research Laboratories Typically Change Often

 Changes and Updates to Technology

 New Grant Money

 Different Researchers

» Individual Lab Renovations Effect Whole 
Building Operation

 Increase/Decrease Exhaust Requirements

 System Diversity Changes

 Zone and Building Pressurization Effects



WHY RETRO-Cx LABORATORIES

» Control Devices Lose Calibration

 Dust Clogs Flow Sensors

 Sensing Devices Drift Over Time

 Sash Height Loses Alignment with Flow

» Yearly Fume Hood Certification

» Re-TAB = New Calibration Factors

» Ever Changing Lab Equipment

» Single-point Facility Corrections



DESIGN & CONSIDERATIONS

» Specialized Facilities

 Bio-Safety Levels (BSL-1 to BSL-3)

 Animal Bio-Safety Level (A-BSL)

 Agriculture Bio-Safety Level (BSL-Ag)

» Specialized Equipment
 Nuclear Magnetic Resonance (NMR)

 Electron Microscope

 Sub -80oC equipment

 Bio-Safety Cabinets



» Lab Design Configuration

 From 1 Fume Hood to 12 Fume Hoods

 Snorkel Exhaust

 Cabinet Exhaust

 Bench Top Exhaust

 Sink Exhaust

 Bio-Safety Levels

 No Return Air

 Strict Temperature Control

 Strict Humidity Control

DESIGN & CONSIDERATIONS



DESIGN & CONSIDERATIONS

» Lab HVAC Equipment vs Standard HVAC 
Equipment

 100% OA AHU’s

 Strobic fans

 Fume Hoods

 Air Valves (Rather than Damper VAVs)

 Low-Velocity/Low-Noise Diffusers

 Reheat Coils Based on Max VAV Flow
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DESIGN & CONSIDERATIONS

» Lab HVAC Controls vs Standard HVAC Controls

 Humidity Control

• Dehumidification Modes

• Humidifiers

 Variable Exhaust Control via Duct Static Pressure

(vs Fixed EA and RA tracking SA)

 Exhaust Valve Control via Fume Hoods Sash Height

(vs constant volume EA)

 Supply Air Flow Control Based on Exhaust Flow

 (vs Room Temperature Control)



DESIGN & CONSIDERATIONS

» Laboratory Controls

 Air Change Driven

 Lab Pressure Driven

 Exhaust and Supply Air Flows

 Temperature Control Secondary

» Lab AHU Controls

 Five Coil AHU’s

 100% Outside Air Units

 100% Exhaust

 Energy Recovery Strategies



LAB RETRO-Cx PROCESS

» Working in an Active Laboratory

 Undergrad Students on Strict Schedules

 Grad Students Running Research 24/7

 Professors Running Research 24/7

» Communication Is Key

 Occupant Surveys

 Monday Morning Meetings

 Weekly Updates

 Permission From Occupants = Buy-In



LAB RETRO-Cx PROCESS

» Equipment Examination

 Inspect Equipment

 Check Cleanliness

 Look for Obstructions

 Impulse “Improvements”

 Verify As-Built Layout and Devices

» Design Review

 Does the Design Still Meet Intent?

 Diversity/Back-Up/Air Changes

 Control Sequence



LAB RETRO-Cx PROCESS

» Testing Parameters

 Air Flows

 Pressures

 Temperatures

 Sequencing

» What to Look For

 At Every Sequence Verify:

• Primary Criteria

• Air Changes

• Room Pressure



RETRO-Cx PROCESS



RETRO-Cx PROCESS



LAB RETRO-Cx PROCESS

» Trending

 Check Each Mode

 Find Hidden Issues

 Verify Authentic Operation

• w/o Overrides

• w/o Simulation



RETRO-Cx RESULTS

» Deliverables

 Design Review

 Retro-Cx Plan

 Critical Facility Requirements 
(CFR)

 Completed Test Forms

 Issues Log

 Energy Conservation Measures 
(ECM’s)

 Final Report



RETRO-Cx RESULTS

» Inspection Results

 Installation Issues

 Deviations from Design

 Updated As-Builts

 System Cleanliness



RETRO-Cx RESULTS
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RETRO-Cx RESULTS



RETRO-Cx RESULTS

» Testing Results

 Device Calibration

 System Hunting

 Clogged Reheat Coils

 Positively Pressurized



RETRO-Cx RESULTS
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RETRO-Cx RESULTS

» Energy Conservation Measures (ECM’s)

 Recommended major corrections or 
changes (typically in the form of projects 
or technology improvements) that result 
in significantly lower energy consumption

» Facility Improvement Measures (FIM’s)

» Recommended major corrections or 
changes (typically in the form of projects 
or technology improvements) that result 
in significantly improved system 
performance
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