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A&E COMFORT, and health

EM (Electromagnetic Radiation)
- Can cause cancer (DNA damage)
- Can damage eyesight
HOWEVER:
+ UV-C can kill EBOLA! …  and COVID?
+ UV made into Vitamin D by body’s skin

COULD MAYBE help prevent COVID infection
and Mortality



JT Wunderlich PhD

EM (Electromagnetic Radiation)

+ UV made into Vitamin D by body’s skin COULD MAYBE help prevent COVID infection and Mortality

2020 research is ongoing !!  -- look for PEER-REVIEWED publications from SCHOLARLY SOURCES:

https://scholar.google.com/scholar?hl=en&as_sdt=0,39&q=%22vitamin+d%22++and+covid

https://scholar.google.com/scholar?hl=en&as_sdt=0,39&q=%22vitamin+d%22++and+covid
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https://www.news-medical.net/news/20200702/More-
evidence-on-vitamin-D-deficiency-and-death-rates-
from-COVID-19.aspx

EM (Electromagnetic Radiation)
+ UV made into Vitamin D by body’s skin COULD MAYBE help prevent COVID infection and Mortality

https://link.springer.com/article/10.1007/s40520-020-01570-8/figures/1
https://www.news-medical.net/news/20200702/More-evidence-on-vitamin-D-deficiency-and-death-rates-from-COVID-19.aspx


JT Wunderlich PhD

EM (Electromagnetic Radiation)
+ “UV-C DISINFECTION” can kill EBOLA! …  and COVID?

From JT Wunderlich lecture:
“HUMANITY?; Human Computer Interaction (HCI), it’s mostly good”

• PDF
• Listen outside of class time: PPTX-w/Audio MP4 YouTube

Slide #22 of 107

https://www.cleanairoptima.com/info/UV-C-light/

http://users.etown.edu/w/wunderjt/EGR_CS230/PACKET%2037%20HANDOUT%20CogSci%20HCI%20Lecture%202018.pdf
http://users.etown.edu/w/wunderjt/EGR_CS230/PACKET%2037%20HANDOUT%20CogSci%20HCI%20Lecture%202018.pptx
http://users.etown.edu/w/wunderjt/EGR_CS230/PACKET%2037%20HANDOUT%20CogSci%20HCI%20Lecture%202018.mp4
https://www.youtube.com/channel/UC_kM_k93zreIu40CVwuHQzg?feature=watch
https://www.cleanairoptima.com/info/UV-C-light/
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EM (Electromagnetic Radiation)
+ “UV-C DISINFECTION” can kill EBOLA! …  and COVID?

https://www.achrnews.com/articles/143318-covid-19-reveals-importance-of-uv-c-in-hvac-industry?v=preview

https://www.achrnews.com/articles/143318-covid-19-reveals-importance-of-uv-c-in-hvac-industry?v=preview


JT Wunderlich PhD

EM (Electromagnetic Radiation)
+ “UV-C DISINFECTION” can kill COVID-19 ??

As of October 2, 2020:

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C39&q=uvc+covid&btnG= 

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C39&q=uvc+covid&btnG


https://www.zuniv.net/physiology/book/chapter21.html

1 Watt= 3.41 BTU/h

For a Body at rest

Basal Metabolic Rate 
(BMR) is the rate a 
body uses energy 
when at rest
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https://www.zuniv.net/physiology/book/chapter21.html


JT Wunderlich PhD

https://www.pinterest.com/pin/547257792193925333/
Basal Metabolic Rate (BMR) 
is the rate a body uses 
energy when at rest

https://www.pinterest.com/pin/547257792193925333/
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Rate of Change of Body Temp with 
respect to change in time, due to 
Ambient Air Temp

Rate of Change of Body Temp with 
respect to change in time, due to 
Ambient Relative Humidity, AND 
evaporation of Sweat off of body



JT Wunderlich PhD
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PSYCHOMETRIC CHARTS



JT Wunderlich PhD

PSYCHOMETRIC CHARTS
Temperature, Moisture



JT Wunderlich PhD

PSYCHOMETRIC CHARTS
DESIGN: Heating lowers RH 

w/ no Moisture content change



JT Wunderlich PhD

PSYCHOMETRIC CHARTS
DESIGN: Cooling raises RH 

w/ no Moisture content change



https://www.reddit.com/r/MapPorn/comments/143yas/united_states_month_by_month_mean_relative/
JT Wunderlich PhD

https://www.reddit.com/r/MapPorn/comments/143yas/united_states_month_by_month_mean_relative/
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DEW POINT
At 53 degrees
Fahrenheit 



JT Wunderlich PhD

WET BULB and DRY BULB Temperature

WATCH: https://www.youtube.com/watch?v=rb5Zs5lYg9Y

Measure Relative Humidity

T T

Modern electronic device for 
measuring Relative Humidity
https://www.youtube.com/watch?v=s7J6R9wECh8

https://www.youtube.com/watch?v=rb5Zs5lYg9Y
https://www.youtube.com/watch?v=s7J6R9wECh8


JT Wunderlich PhD



WATCH (outside of class time):
https://www.youtube.com/watch?v=s7J6R9wECh8

JT Wunderlich PhD

https://www.youtube.com/watch?v=s7J6R9wECh8


JT Wunderlich PhD
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DESIGN: Heat and Humidify Air



JT Wunderlich PhD

DESIGN: Evaporative Cooling

Is “ADIABATIC” 
i.e., No Enthalpy Change



https://www.dictionary.com/browse/adiabatic?s=t
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“WORK” e.g., the Mechanical 

“Work” of a combustion engine

Carnot’s Perfect Heat Engine

JT Wunderlich PhD

https://www.q-files.com/technology/road-
transport/internal-combustion-engine

https://www.dictionary.com/browse/adiabatic?s=t
https://www.mechanicalbooster.com/2017/10/what-is-adiabatic-process.html
https://courses.lumenlearning.com/physics/chapter/15-4-carnots-perfect-heat-engine-the-second-law-of-thermodynamics-restated/
https://www.q-files.com/technology/road-transport/internal-combustion-engine
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Adiabatic COOLING of PEOPLE Using only a FAN
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EVAPORATIVE 
COOLERS 
(Adiabatic) ADDING WATER

Most suitable for LOW RH 
(Relative Humidity) Regions

NOTE: This is the line of 
Constant Water Content
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ADDS SOME
WATER to Air, 
Therefore

https://theozonehole.com/the-best-portable-swamp-coolers-for-home.htm
https://www.homedepot.com/p/Honeywell-194-CFM-3-Speed-Portable-Evaporative-Cooler-for-120-sq-ft-with-Remote-Control-in-White-TC10PEU/310163101
https://www.pinterest.com/pin/192388215306794802/
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COOLERS 
(Adiabatic)

https://www.ecocooling.co.uk/what-is-evaporative-cooling/

Adiabatic COOLING 
of PEOPLE Using only 
a FAN and WATER 
VAPOR

ADDING WATER

ADDS SOME
WATER to Air

https://theozonehole.com/the-best-portable-swamp-coolers-for-home.htm
https://www.ecocooling.co.uk/what-is-evaporative-cooling/
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COOLERS 
(Adiabatic)

ADDS SOME
WATER to Air

ADDING WATER

GOOD 
FOR 
COVID

COMPUTER DATA CENTER

WATCH: https://www.youtube.com/user/ecocooling

https://theozonehole.com/the-best-portable-swamp-coolers-for-home.htm
https://www.youtube.com/user/ecocooling
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HOT
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JT Wunderlich PhD

For PASSIVE HVAC
and to MITIGATE COVID



https://cbe.berkeley.edu/research/adaptive-comfort-model/

https://cbe.berkeley.edu/research/adaptive-comfort-model/
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The “Comfort Zone”

And Discomfort outside that zone



Prevent sun from 
entering building when 
temperatures above 
“Shade Line”

May be sufficient to heat building

JT Wunderlich PhD

The “Comfort Zone”

Design Strategies



JT Wunderlich PhD

Read more:

ASHRAE
• American Society of Heating, Refrigeration, and Air-conditioning Engineers

• Design Handbooks on-line
• Design Handbook Hardcopies:

https://www.ashrae.org/
https://www.ashrae.org/technical-resources/ashrae-handbook/ashrae-handbook-online
https://www.amazon.com/s?k=ashrae&link_code=qs&sourceid=Mozilla-search&tag=mozilla-20
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ASHRAE
• American Society of Heating, Refrigeration, and Air-conditioning Engineers

• Design Handbooks on-line
• Design Handbook Hardcopies:

A&E Case Study of BOTH Architecture and Engineering:

https://www.researchgate.net/publication/313512852_From_Romance_to_Performa
nce_Assessing_the_Impacts_of_Jali_Screens_on_Energy_Savings_and_Daylighting_Qu
ality_of_Office_Buildings_in_Lahore_Pakistan

https://www.ashrae.org/
https://www.ashrae.org/technical-resources/ashrae-handbook/ashrae-handbook-online
https://www.amazon.com/s?k=ashrae&link_code=qs&sourceid=Mozilla-search&tag=mozilla-20
https://www.researchgate.net/publication/313512852_From_Romance_to_Performance_Assessing_the_Impacts_of_Jali_Screens_on_Energy_Savings_and_Daylighting_Quality_of_Office_Buildings_in_Lahore_Pakistan


A&E Case Study of BOTH Architecture and Engineering:

…

JT Wunderlich PhD

https://www.researchgate.net/publication/313512852_From_Romance_to_Performance_Assessing_the_Impacts_of_Jali_Screens_on_Energy
_Savings_and_Daylighting_Quality_of_Office_Buildings_in_Lahore_Pakistan

https://www.researchgate.net/publication/313512852_From_Romance_to_Performance_Assessing_the_Impacts_of_Jali_Screens_on_Energy_Savings_and_Daylighting_Quality_of_Office_Buildings_in_Lahore_Pakistan


A&E Case Study of BOTH Architecture and Engineering:

JT Wunderlich PhD
https://www.researchgate.net/publication/313512852_From_Romance_to_Performance_Assessing_the_Impact
s_of_Jali_Screens_on_Energy_Savings_and_Daylighting_Quality_of_Office_Buildings_in_Lahore_Pakistan

https://www.researchgate.net/publication/313512852_From_Romance_to_Performance_Assessing_the_Impacts_of_Jali_Screens_on_Energy_Savings_and_Daylighting_Quality_of_Office_Buildings_in_Lahore_Pakistan


GOTO THIS SITE (out of class time) and click on chart, and buttons: 
http://www.flycarpet.net/en/PsyOnline

http://www.flycarpet.net/en/PsyOnline

