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A Brief History of Building Ventilation

Old buildings once
breathed on their own
through natural
ventilation and air
tightness

They also consumed
very little energy







Willis Carrier

The invention of “Manufactured
Weather”in the 1920°s was the
beginning of a lot of consequences
to both indoor and outdoor
environments.
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Ludwig Mies van der Rohe

The visionary architect proposed an all glass sealed building in the 1920°s.
In the 1950 this become the new modernist style.

Features:

* Single-pane glass curtainwall systems

* Mechanically air conditioned, heated and ventilated

* Some office buildings used heat from lights rather than install heating
capacity in HVAC equipment

* (onstant volume air handling equipment
* Often uncomfortable solar loads

* Expensive energy consumption




1973

SORRY

DUE TO
ALLOCATION

WE CAN SERVE
NO MORE
GASOLINE

TODAY
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How To Find The Balance?
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E protein

S protein

M protein

COVID-19

Image Source: Centers for Disease Control and

Prevention
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Pre- Post- Flush Period (3 Air Changes)

AS H RAE User Current ASHRAE 62 Minimum Ventilation Rates
E p i d em iC TCI S k Maintain Relative Humidity Between 40% and 60%

Do Not Cycle Systems During Occupancy
High Efficiency (MERV) Filters

Force -
C ommercia I Operate In Occupied-Mode During After Hours Cleaning
G Ul d ance Potentially Discontinue Energy Recovery Wheel Use




Energy Consumption for Reduced Demand Control Ventilation

* Building Design
* 165,000 FT2 Urban Office Building
* 230,000 CFM Supply Air Flow
* 36,500 CFM Code Minimum Ventilation Air (15%)

* Energy Impact of Demand Control Ventilation (DCV)
Normal Operation: Minimum Ventilation: 54.3 kBtu/FT?/year

* Maintain 1,000 PPM CO, or Less: 50.9 kBtu/FT?/year
* Maintain 800 PPM (O, or Less: 51.5 kBtu/FT?/year
* Maintain 600 PPM (O, or Less: 55.2 kBtu/FT?/year

Outdoor Air Is 410 PPM in Chicago
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Manage What You Measure

J

a4
 Audits
 (DC/ASHRAE Audit (Pandemic Response)
* Risk Assessments

* Indoor Air Quality Assessment
* Checklists for Daily Rounds

* Pre-and Post- Occupancy Measurements
* Handheld Sensors Provide Flexibility & Response

* Sensors & Monitoring
* Through BAS
* Analytic Systems
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Building locations with sensors
* Lobbies

* Amenity Centers

* Fitness Centers

* Conference Centers

e Tenant Lounges

* Office Space

* Air Handling Unit Returns
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Wha’r"s Monitored?

Each sensor tracks

* Temperature & Relative Humidity

* (Carbon Dioxide (CO,)

* Total Volatile Organic Compounds (VOCs)
* Particulate Pollution (PM-1, 2.5,4 & 10)
* Ozone (0,)
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Why Ar

(0, is an indication population density
* Monitor and maintain 600 PPM average
* Maintain through ventilation and air change
~« PMis an indicator of allergens or particulates that may carry viral
particles

* Monitor and maintain PM2.5 below 35 pg/m? average over 24 - _d_f_:ﬁﬁ..._— -
hours e 5

* Maintain through filtration

* TVOCare irritants that may cause adverse health effects if over
exposed

* Monitor and maintain levels below 220 PPB
* Maintain through ventilation and air change

* 0, is an irritant that can cause adverse health effects if over exposed. ' 1 - _ AW {) »;;
It can be a byproduct of copy machines or incorrectly applied AN Y, :
ultraviolet light systems and some bi-polar ionization systems. &*-g.é_j’]. j |




Indoor Air Quality Data Informs Operations

Building Health
Office of the Building

\ AER AER

Ventilation Performance Index co2 voc

Good Good Good

Office of the Building

24.6 440
A K PPmM
Temperature Humidity CO, voc
(©) comfortable @ good () ®

Office of the Building

\ 3.14 k 3.69 3.71 \ 3.71
s T ) .
PM 0.5 PM 1.0 PM 2.5
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0.60

pg/m?
PM; 5

good

PM 4.0
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PM

Good

0.60

Hg/m?

PM;o

®@ good

3.71

Avg
PM 10

Good

Now

Now
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Now

PM 2.5 Mass Concentration

0.49 pg/m?

Avg (1 Day) - Now

PM Typical Particle Size

0.51 pm

Avg (1 Day) - Now

Volatile Organic Compounds (VOC) - Nod...

227 ppb

Avg (1 Day) - Now

Carbon Dioxide (CO,) - Node - 22 W Wash...

433 ppm

Avg (1 Day) - Now
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350
8600 LOBBY - Volatile Organic Compounds (VOC) - Warning

TVOC Spikes Due to Cleaning At 300
Night VOC Spikes From Hand Sanitizer

(VOQ)

10D
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Energy Consumption for Pre- / Post-Occupancy Purge Ventilation

* Building Design :::Ei;
* 165,000 FT2 Urban Office Building ::;:"-_:ii =
« 230,000 CFM Supply Air Flow = Eg;-jgg
* 36,500 CFM Code Minimum Ventilation Air (15%) ;E:E E;
S
. - SSSS§%”
Energy Impact of Purge Ventilation i*si”’
* Normal Operation: Minimum Ventilation: 54.3 kBtu/FT?/year EQEEH”
* 3 Air Changes Pre- / Post-Occupancy Purge: 65.7 kBtu/FT?/year g :: “s "’
SSNNIZ77
E338177
-~

21% increase
annually
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Resilience — Finding The Balance
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Your buildings, only better.



