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enVerid’s leading products deliver energy savings while providing healthier indoor air quality 

(IAQ). Our expertise is in chemistry, indoor air quality, electronics, software and systems. 
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Appendix A: HLR Technology Overview 
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*Vot = Voz for single-zone systems

Limit (Cbz) Exposure Period

75-70-0 55% 140 µg/mᶾ Chronic

67-64-1 55% 1200 µg/mᶾ Chronic

71-43-2 87% 3 µg/mᶾ 8-hr

124-38-9 57% 1200 ppm Chronic

75-09-2 55% 400 µg/mᶾ Chronic

50-00-0 55% 33 µg/mᶾ Acute

91-20-3 70% 9 µg/mᶾ Chronic

108-95-2 77% 10 µg/mᶾ Chronic

- 75% 12 µg/mᶾ

127-18-4 55% 35 µg/mᶾ Chronic

108-88-3 52% 300 µg/mᶾ 1-hr

71-55-6 55% 1000 µg/mᶾ Intermediate

108-83-3, 95-47-6, and 
106-42-3

60% 500 µg/mᶾ Chronic

10028-15-6 70% 70 ppb

630-08-0 57% 9 ppm

Space Breathing Zone Contaminant Concentration

Required Zone Outdoor Airflow

breathing

zone

Subscript: r

cleaning flow factor 

design flow reduction factor

contaminant generation rate or strength (µg/hr)

recirculation flow factor

outdoor

return

ASHRAE Standard 62.1 - 2016 Section 6.3 Indoor Air Quality (IAQ) Procedure

3rd Floor

Ventilation System Schematic - Variable Air Volume System

Area (ft2) 24,842 Number of people 260

Definition

Ef

V
C
Ez zone air distribution effectiveness

outside air CFM required 1,578

volumetric flow (CFM)

contaminant concentration (µg/m3)

# of HLRs 1

Symbol or Subscript

X
HLR efficiency (%)

Fr

N
R

Subscript: o 

Subscript: b
Subscript: z

Xylene, total NAAQS, LEED IAQP 

Formaldehyde CARB; LEED IAQP 

Acetone ATSDR MRL 

Benzene CA OEHHA REL

Cognizant Authority Reference

Acetaldehyde LEED IAQP 

NAAQS

Naphthalene ATSDR MRL 

Tetrachloroethylene (PCE) ATSDR MRL 

877 µg/h

323 µg/h

14424 µg/h

13847 µg/h

only applicable in case of a source or outdoor 
source

Carbon monoxide

✅
✅

✅

✅

✅

✅

✅

✅
✅

✅
✅

✅
✅

Ozone NAAQS

Trichloroethane (TCE) ATSDR MRL 

Toluene CA OEHHA REL; LEED IAQP 

Phenol CA OEHHA REL; LEED IAQP 

PM2.5

NAAQS

86546 µg/h

0 ug/h

Air Cleaning Efficiency 
(Ef)

Contaminant Strength Reference

(Wu et al., 2011; Hodgson and Levin, 2003)

(Wu et al., 2011; Hodgson et al., 2012)

(Wu et al., 2011)

(ASHRAE Standard 62.1-2013)

(Wu et al., 2011; Hodgson and Levin, 2003)

(Wu et al., 2011)

(Wu et al., 2011)

(Wu et al., 2011)

(Wu et al., 2011)

(Wu et al., 2011)

(Wu et al., 2011)

Contaminant Strength (N)

(Wu et al., 2011)

(Wu et al., 2011; Hodgson and Levin, 2003)

277 µg/h

12809 µg/h

only applicable in case of a source or outdoor 
source

Contaminant Compliance

✅
✅

CAS Number

CA OEHHA REL2723 µg/hDichloromethane

40273 µg/h

87008 µg/h

485 µg/h

6873984000 µg/hCO2 LEED IAQP 

>80% of occupants

Steady State Mass Balance Analysis

Air Cleaning Efficiency References:
Percentage of satsified  Building Occupants:
Design Approach:

General Notes

Hygieia Sciences for CO2, RTI International for all other contaminants 

Contaminant of Concern
Contaminant Target Concentration

ὅ =
ὔ + Ὁ ὠ ὅ

Ὁ (ὠ + ὢὊ Ὑὠ Ὁ )

ὠ =
ὔ − Ὁ ὢὊ Ὑὠ Ὁ ὅ

Ὁ (ὅ + ὅ )
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