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Overview

ASHRAE 1 – Lab Exhaust

Overview

● Two Measures:
● VAV Supply and Exhaust at the Zone Level

● Energy Recovery (Run Around Coils)
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Proposed Code Changes
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Proposed Code Changes
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Proposed Code Changes
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Proposed Code Changes

Add fan power limit and exception for lab exhaust 
fcomponents from 90.1
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ASHRAE 90 1-2010 Fan Power Credits for Labs
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ASHRAE 90.1 2010 Fan Power Credits for Labs
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Proposed Code Changes
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Proposed Code Changes
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Proposed Code Changes
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Proposed Code Changes

Add exception for constant volume exhaust where 
required by code, AHJ or the facility EH&S department
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Proposed Code Changes
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Proposed Code Changes
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Typical Practice
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Typical Practice

● 6-12 ACH ventilation
● 100% OSA constant volume reheat systems
● 3,000 fpm exhaust at the stack

4” 6” pressure on the supply and exhaust fans● 4 -6  pressure on the supply and exhaust fans
● Supply air temperature reset
● Constant volume fume hoods● Constant volume fume hoods
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VAV Fume Exhaust
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VAV Fume Exhaust

● Standard off the shelf technologies

● Saves fan energy (supply and exhaust)

● Reduces reheat, heating and cooling

● Improves comfort

● Safer during remodels and retrofits

● Some hoods will remain CV
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Estimated Cost - VAV
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Estimated Cost VAV
● Retrofits

– Costs below come from 4 major lab retrofit project.  These costs are very 
conservative.

– Average cost: $22/cfm (VAV and other measures).  $/cfm cost decreases 
as design airflow increases.

Blue dots are total lab

Average of 4 bids
~$14.00 for VAV 

Blue dots are total lab
retrofits

$14.00 for VAV 
conversion only

● New construction
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Estimated Energy Savings - VAV
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Estimated Energy Savings VAV

● Simulation results
Calibrated DOE 2 model based on actual lab at Stanford– Calibrated DOE 2 model based on actual lab at Stanford

– Vary minimum ACH
• Decreasing savings as minimum/design airflow ratio increases.
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LCC - VAV
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LCC VAV

● Simulation results graphical
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LCC - VAV
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LCC VAV

● Simulation results tabular

      6 ACH 14 ACH 

Climate Incremental cost 
PV of 

energy cost LCC of 
PV of 

energy cost LCC of 
Zone City ($/cfm) 

gy
savings VAV 

gy
savings VAV 

3 Oakland $14.27 -$38.38 -$24.11 -$18.75 -$4.48 
6 Torrance $14.27 -$40.55 -$26.28 -$19.95 -$5.68 
7 San Diego $14.27 -$37.69 -$23.42 -$19.74 -$5.47 
8 Fullerton $14.27 -$38.88 -$24.61 -$22.01 -$7.74 
9 Los Angeles $14.27 -$36.46 -$22.19 -$17.77 -$3.50 

10 Riverside $14.27 -$40.41 -$26.14 -$20.61 -$6.34 
12 Sacramento $14.27 -$43.49 -$29.22 -$21.50 -$7.23 
13 Fresno $14.27 -$28.24 -$13.97 -$6.43 $7.84 
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Stakeholder Concerns

ASHRAE 1 – Lab Exhaust

Stakeholder Concerns

● Speed of response
– See next slide, all systems surveyed used the 

ASHRAE 110 test methods

● Feedback on system failure
– We’ll add these as a requirements:

• Audible or visible alarm on low face velocity 

• Audible or visible alarm on room air balance 

Commissioning● Commissioning
– We’ll add an acceptance test
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Stakeholder Concern: Speed of Response

ASHRAE 1 – Lab Exhaust

Stakeholder Concern: Speed of Response
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Stakeholder Concern: Speed of Response
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Stakeholder Concern: Speed of Response
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Stakeholder Concern: Speed of Response

ASHRAE 1 – Lab Exhaust

Stakeholder Concern: Speed of Response
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Stakeholder Concern: Speed of Response

ASHRAE 1 – Lab Exhaust

Stakeholder Concern: Speed of Response

● From Siemens
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Stakeholder ConcernsStakeholder Concerns

● The proposed standard should include the following 
statement: statement: 
● “All laboratory hoods must be designed, constructed, 

maintained, and operated in accordance with Title 8 of the 
California Code of Regulations sections 5143  5141 1  and California Code of Regulations sections 5143, 5141.1, and 
5141.2.”

● We will consider this or alternately a statement at the front of 
Title 24 2013 that states clearly that the Title 24 does not Title 24 2013 that states clearly that the Title 24 does not 
preempt existing health and safety codes.  The following 
statement is from 90.1 2010.  
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VAV Non-Energy Benefits
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VAV Non Energy Benefits

● Safety
All al es are press re independent  remodels in other spaces on a ● All valves are pressure independent, remodels in other spaces on a 
common supply or exhaust does not impact the operation of other zones 
(a problem with CV systems).

● Systems measure airflows and report on low hood face velocity and loss 
of room pressure

● Acoustics
● Documented by pre and post measurements by Charles Salter Associates 

on Stauffer I and II on the Stanford Campus

● Comfort
● Reduction of drafts due to lower airflow (this also increases safety).

● Maintenance
● VAV operation reduces wear on motors, belts and bearings
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Next Steps- VAV
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Next Steps VAV

● Make changes as noted in slides
● Fan power in 144(c) per ASHRAE 90.1

● Add exception to new 144 requirement for VAV allowing 
constant volume exhaust where required by code, AHJ or q y ,
the facility EH&S department.

April 11, 2011CA Utilities 2011 Title 24 Stakeholder Meeting for Proposed Code Changes



CALIFORNIA STATEWIDE UTILITIES CODES AND STANDARDS PROGRAM 23

Estimated Cost  Heat Recovery

ASHRAE 1 – Lab Exhaust

Estimated Cost, Heat Recovery

● Based on two run-around coils:
– Low Effectiveness ~30%

– High Effeciveness ~50%

● Costs from manufacturer’s quotes
$/cfm 

Coils (low eff) $0.40  
Coil (high eff) $1.01  
Pumps $0.12  
Piping $0 62Piping $0.62  
Total (high eff) $1.75  
Total (low eff) $1.14  
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LCC – Heat Recovery
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LCC Heat Recovery

● 4 climates (3, 8, 9 and 12)

● 2 Efficiencies 30% and 50%

● CV and VAVCV and VAV

● 10ACH and 18 ACH
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LCC – Heat Recovery Base and Reach Codes

ASHRAE 1 – Lab Exhaust

LCC Heat Recovery Base and Reach Codes

Base Code (Part 6) TDVs
   10 ACH  18 ACH 
   CV  VAV  CV  VAV 

  
Eff = 
0.30 

Eff = 
0.50 

Eff = 
0.30 

Eff = 
0.50 

Eff = 
0.30 

Eff = 
0.50 

Eff = 
0.30 

Eff = 
0.50 

CTZ03  $1.03  $3.75  $0.16  $0.76  $0.96  $3.66  $0.35  $1.05 
Not cost effectiveCTZ08  $1.55  $4.44  $0.58  $1.07  $1.12  $3.73  $0.54  $1.06 

CTZ09  $0.12  $2.23  ‐$0.47  ‐$0.41  $0.40  $2.59  ‐$0.28  ‐$0.07 
CTZ12  ‐$1.88  ‐$0.42  ‐$2.24  ‐$2.51  ‐$1.43  $0.15  ‐$1.59  ‐$1.45 

 

Not cost effective

Cost effective for VAV  CZ 9
& all of CZ 12

   10 ACH  18 ACH 
   CV  VAV  CV  VAV 

Eff = Eff = Eff = Eff = Eff = Eff = Eff = Eff =

Reach Code (Part 11) TDVs

  
Eff = 
0.30 

Eff = 
0.50 

Eff = 
0.30 

Eff = 
0.50 

Eff = 
0.30 

Eff = 
0.50 

Eff = 
0.30 

Eff = 
0.50 

CTZ03  $0.81  $4.00  ‐$0.29  $0.28  $0.74  $3.89  $0.01  $0.73 
CTZ08  $1.57  $5.01  $0.35  $0.80  $1.04  $4.12  $0.33  $0.82 
CTZ09  ‐$0.25  $2.20  ‐$1.00  ‐$1.09  $0.10  $2.65  ‐$0.73  ‐$0.62 
CTZ12 ‐$2 95 ‐$1 39 ‐$3 40 ‐$3 95 ‐$2 36 ‐$0 65 ‐$2 49 ‐$2 49

Not cost effective

Cost effective for VAV  CZ 9
& all of CZ 12
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& all of CZ 12
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Energy Results
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Energy Results
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Energy Results
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Energy Results
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Stakeholder ConcernsStakeholder Concerns

● We also have strong reservations about heat recovery systems 
that rely on coils or other impediments to free air flow being that rely on coils or other impediments to free air flow being 
place within exhaust ducting. 

● We will examine this
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Next Steps – Heat Recovery
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Next Steps Heat Recovery

● Run in more climates

● Consider for reach code
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Questions

ASHRAE 1 – Lab Exhaust

Questions

QUESTIONS & COMMENTSQUESTIONS & COMMENTS

Mark Hydeman, PE, Principal

Taylor Engineering  LLCTaylor Engineering, LLC

http://www.taylor-engineering.com

mhydeman@taylor-engineering.com
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