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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
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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://SC h O I arl. gOog I €.CO M /scholar?hi=en&as sdt=0,39&q=%22vitamin+d%22++and+covid

Google Scholar

Articles

Any time

Since 2020
Since 2019
Since 2016
Custom range...

Sort by relevance
Sort by date

" include patents
" include citations

Create alert

"vitamin d" and covid n

About 27,600 results (0.07 sec)

ML Mechanisms in endocrinology: Vitamin D and COVID-19

JP Bilezikian, D Bikle, M Hewison... - European journal of ..., 2020 - eje.bioscientifica.com
The SARS-CoV-2 virus responsible for the COVID-19 pandemic has generated an explosion
of interest both in the mechanisms of infection leading to dissemination and expression of
this disease, and in potential risk factors that may have a mechanistic basis for disease ...
7 P9 Cited by 11 All 9 versions %

ML Vitamin D for COVID-19: a case to answer?

AR Martineau, NG Forouhi - The Lancet Diabetes & Endocrinology, 2020 - thelancet.com
Interest in a potential role for vitamin D in the prevention or treatment of acute respiratory
infections dates back to the 1930s, when cod liver oil was investigated as a means to reduce
industrial absenteeism due to the common cold. Meta-analyses of randomised controlled ...
7 P9 Citedby 28 All 9 versions 5%

Vitamin d and covid-19

G Trovas, S Tournis - Hormones, 2020 - Springer

Epidemiclogical data report that several counfries with a high prevalence of hypovitaminosis
D may have increased susceptibility to complications and mertality due te COVID-19

infection. These reports, however, have limitations given that they derive from observational ...
7 P9 Citedby 3 All 6versions

HTML] Possible role of vitamin D in Covid-19 infection in pediatric population
FM Panfili, M Roversi, P D'Argenio, P Rossi... - Journal of ..., 2020 - Springer

Purpose Covid-19 is a pandemic of unprecedented proportion, whose understanding and
management is still under way. In the emergency setting new or available therapies to

contrast the spread of COVID-19 are urgently needed. Elderly males, especially those ...

77 P9 Citedby9 All 7versions 9

Vitamin D and Covid-19: From potential therapeutic effects to unanswered
questions

M Teymoori-Rad, SM Marashi - Reviews in medical virology, 2020 - Wiley Online Library

Evidence suggests that vitamin D supplementation could potentially be effective either in
treatment or prevention of coronavirus disease 2019 (Covid-19). Indeed, several studies

and frials have begun to investigate the impact of vitamin D supplementation on patients ...

77 99 Citedby3 All 5versions &%

Association of vitamin D status and other clinical characteristics with COVID-19
test results

DO Meltzer, TJ Best, H Zhang, T Vokes... - JAMA network ..., 2020 - jamanetwork.com

Importance Vitamin D treatment has been found to decrease the incidence of viral

respiratory tract infection, especially in patients with vitamin D deficiency. Whether vitamin D

is associated with coronavirus disease 2019 (COVID-18) incidence is unknown. Objective ...

7 99U Cited by 29 All 20 versions

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

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

Mean vitamin D levels per country versus
COVID-19 mortality/1M population
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o Prevalence of severe Vitamin D deficiency vs COVID-19 deaths/milli@
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Prevalence (%) of severe Vitamin D deficiency in European countries
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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

EM (Electromagnetic Radiation)
+ “UV-C DISINFECTION” can kill EBOLA! ... and COVID?
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https://www.cleanairoptima.com/info/UV-C-light/

From JT Wunderlich lecture:

“HUMANITY?; Human Computer Interaction (HCl), it’s mostly good”
* PDF
* Listen outside of class time: PPTX-w/Audio MP4 YouTube

CLEAN-UP

CLEAN-UP of Human or Nature’s Mess

= 2014 US Military robots fight Ebola
= Disinfect in minutes using ultraviolet technology

SOURCE:

Slide #22 of 107
JT Wunderlich PhD e #eso



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/

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=

JT Wunderlich PhD


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

Google Scholar

Articles

Any time

Since 2020
Since 2019
Since 2016
Custom range...

Sort by relevance
Sort by date

+" include patents
+" include citations

Create alert

uve covid n

About 1,480 results (0.08 sec)

The importance of the minimum dosage necessary for UVC decontamination of
N95 respirators during the COVID-19 pandemic

S Marla, AB Lyons, | Kohli, AE Torres... - Photodermatology ..., 2020 - Wiley Online Library

Abstract The World Health Organization {(WHO) recently released a press report highlighting

the severe shortage of personal protective equipment (PPE) that is endangering healthcare
workers worldwide during the COVID-19 pandemic. 1 To meet this urgent need, healthcare ...

ir ©UY Cited by 17 Related articles All 6 versions &%

Ultraviolet germicidal irradiation: possible method for respirator disinfection to
facilitate reuse during COVID-19 pandemic
IH Hamzavi, AB Lyons, | Kohli, S Marla... - Journal of the American ..., 2020 - Elsevier

... Key Words: N95; filtering facepiece respirators; ultraviolet germicidal irradiation; sterilize; reuse;
ultraviolet C; COVID-19; pandemic Abbreviations used: FFRs = filtering facepiece respirators;
UVGI = Ultraviolet germicidal irradiation; UVC = Ultraviolet C; DMA = deoxyribonucleic ...

ir UY Cited by 45 Related articles All 9 versions &%

Recommendations for phototherapy during the COVID-19 pandemic
HW Lim, SR Feldman, AS Van Voorhees... - Journal of the American ..., 2020 - Elsevier

... The germicidal property of ultraviolet {UV) light may be helpful in limiting COVID-19 in the
phototherapy unit. UVC has been used for decontamination of N95 filtering facepiece respirators
during the pandemic (2). Based on extrapolation of 254 nm UVC virus inactivation data ...

ir UY Cited by 13 Related articles All 8 versions &%

mTML Fight against COVID-19: ARCI's technologies for disinfection
BV Sarada, R Vijay, R Johnson, TN Rao... - Transactions of the ..., 2020 - Springer

... (MIL), has co-developed a UVC disinfection trolley to fight against COVID-19 by a
simple physical process where rapid cleaning is possible within few minutes

especially in hospital settings avoiding the use of harsh chemicals ...

Yy YU Citedby 1 All 3 versions &%

poF) Effectiveness Study of Disinfection of Microbes by Innovation Robotic UVC
Radiation: Response to COVID-19 Pandemic

P Vorapaluk - Thai Journal of Anesthesiology, 2020 - he02.tci-thaijo.org

... Effectiveness Study of Disinfection of Microbes by Innovation Robotic UVC Radiation: Response

to COVID-19 Pandemic ... finugiuaiy -Original Article Background: During the COVID-19
pandemic, many patients have been guarantined and hospitalized. Healthcare providers thus ...

Y7 DD Viewas HTML <


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C39&q=uvc+covid&btnG
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(Radiation, convection, conduction)
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Basal Metabolic Rate
(BMR) is the rate a
body uses energy 75
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Fig. 21-B: Metabeolic rate and enyvironmental temperature in a fast dressed human at rest.

The wet and the dry heat loss, as Well as the metabolic at and thulhaaal metabolic rate (BMR)

is measured in Watts. For a Body at rest

In the metfabolic zone, the total heat loss riggs wil falling environmental temperature, but below 5
2C in the environment, the dry heat loss e ediN\the metabolic rate, and the body is cooled down

{Fig. 21-8). This is the zone of hypothd€rmia, wherd cold deathlis inevitable without freatment.

The zone of hyperthermia begins at an environmental temperature of 37 °C, where humans soon

reach the maximal capacity for evaporation and there is an unbalanced heat influx to the body

anding in|heat death. https://www.zuniv.net/phvsiologv/book/chapter21-



https://www.zuniv.net/physiology/book/chapter21.html
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https://www.pinterest.com/pin/547257792193925333/
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PSYCHOMETRIC CHARTS
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RELATIVE HUMIDITY

B N
. &
P
e

JT Wunderlich PhD




PSYCHOMETRIC CHARTS
Temperature, Moisture

RELATIVE HUMIDITY
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PSYCHOMETRIC CHARTS
DESIGN: Heating lowers RH
w/ no Moisture content change

RELATIVE HUMIDITY
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PSYCHOMETRIC CHARTS
DESIGN: Cooling raises RH
w/ no Moisture content change

RELATIVE HUMIDITY

JT Wunderlich PhD




United States Month by Month Mean Relative Humidity
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https://www.reddit.com/r/MapPorn/comments/143yas/united



https://www.reddit.com/r/MapPorn/comments/143yas/united_states_month_by_month_mean_relative/
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WET BULB and DRY BULB Temperature
WATCH: https://www.voutube.com/watch?y=rb5255IYg9Y
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https://www.youtube.com/watch?v=rb5Zs5lYg9Y
https://www.youtube.com/watch?v=s7J6R9wECh8
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WATCH (outside of class time):
https://www.youtube.com/watch?v=s7J6ROWEChS
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Turn to the Experts’
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https://www.youtube.com/watch?v=s7J6R9wECh8
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DESIGN: Heat and Humidify Air

llxtlvltrliliill“

o g

TEMPERATURE

JT Wunderlich PhD




DESIGN: Evaporative Cooling

s adiabatic seeeunrbats,
i.e., No Enthalpy Change
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https://www.dictionary.com/browse/adiabatic?s=t

ad iabatic [ ad-ee-uh-bat-ik, ey-dahy-uh- ] sHow iPa o)

adjective

1 occurring without gain or loss of heat (opposed to diabatic):

an adiabatic process.
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Carnot’s Perfect Heat Engine
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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

adiabatic

Adiabatic COOLING of PEOPLE Using only a FAN
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EVAPORATIVE
COOLERS

(Adiabatic)

https://www.pinterest.com/pin/192388215306794802/

A Line of Saturation 100%: RH
B Lineof constantRH

C Lineof constant temperature
D Lineof constant enengy

E Line of constant water content

-
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=
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HOW EVAPORATIVE COOLING WORKS

ADDING WATER

Water Distributor

HOT DRY
AIR

Evaporative Pad

Water Reservoir

Specific Hurnidity kg

=
B
=

LRI

Cool
Refreshing Air

ADDS SOME
WATER to Air,
sower 1Herefore

Neux

"5155--:: i <«——— NOTE: This is the line of

Most suitable for LOW RH
(Relative Humidity) Regions

Average Relative Humidity*
Il Humidity <20 ~ 25%
I Humidity 26 ~45%

Suitable for Honeywell
Indoor & Outdoor Air Coolers

Constant Water Content

Humidity 46 ~65%
I Humidity 66 ~>80%

Suitable for Honeywell
Outdoor Air Coolers &
Portable Air Conditioners*

https://theozonehole.com/the-best-portable-swamp-coolers-for-home.htm

lns://www.homedepot.com/D/HonevweII-194-CFM-3-Speed-Por‘table-Evaporative-CooIer-for-120-sc|-ft-with-Remote-ControI-in-White-TClOPEU/310163101


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/

EVAPORATIVE o <

COOLERS

(Adiabatic) ADDING WATER Cool
oer S rhuter Refreshing Air

HOT DRY

ADDS SOME
WATER to Air

Adiabatic COOLING
of PEOPLE Using only
a FAN and WATER
VAPOR

Blower

Evaporative Pad

Water Reservoir

https://theozonehole.com/the-best-portable-swamp-coolers-for-home.htm

NeuUx

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

What is evaporative cooling?

Evaporative cooling or adiabatic cooling is a natural, cost-effective and environmentally
friendly alternative to traditional air conditioning. Cooling through evaporation is a completely
natural occurrence which happens in everyday life, an example of this would be sweating.

Industrial evaporative air coolers from EcoCooling build on this natural occurrence by installing EcoCoolers into
ventilation systems to naturally cool the air. Fans draw the ambient outdoor air through saturated cooler pads to
produce the evaporative cooling effect. The fresh, cool air is then delivered into the desired environment. As DOWNLOAD

warm air rises and becomes cold it is removed through an extractor fan on the roof.

The evaporative cooling system is a very popular alternative to traditional refrigeration air conditioning for many
reasons. The main one being that is incredibly cost effective and in comparison, it could save you over 90% in

cooling costs and uses just 10% of the energy. See our savings and performance page for more detail. _
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Advantages of Using Direct Evaporative Cooling

Mo refrigerants, completely natural cooling process which uses only fresh air.

Low running and maintenance costs
Low carbon and energy use GOOD
Exploits the maximum amount of free cooling available

Low energy use even at partial population FOR

No use of recycled air COoVID

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

Introduction to EcoCooling

P o) 1:34/219
COMPUTER DATA CENTER
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[GRAMS OF MOISTURE PER KILOGRAM OF DRY AIR]
SPECIFIC HUMIDITY (HUMIDITY RATIO)

The “Comfort Zone”
And Discomfort outside that zone

[GRAMS OF MOISTURE PER KILOGRAM OF DRY AIR]
SPECIFIC HUMIDITY (HUMIDITY RATIO)
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and to MITIGATE COVID
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CBE Home AboutUs Research Membership

CENTER FOR THE BUILT ENVMONRMENT

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

RESEARCH

Quaty | Air Conditioned [ Naturally Ventilated |

IEQ measurement o 23 32 41 S0 59 68 77 8 95 23 32 41 50 59 68 77 86 95 E

Productivity g 2] [ "8‘

: E 261 r78.8 9

Fans 2 251 r77.0 g
5 24+ r752 3

Personal comfort systems L -
t 231 r734 2
S 2

® Thermal comfort £ 221 r716 o
]
O 21- -69.8 2

Acoustics - )
§ 20 680 ©

HVAC Systems - £ 5 0 5 10 15 20 25 30 3 -5 0 5 10 15 20 25 30 35 J

Outdoor Temperature Index (ET* °C)
Facade Systems -

== Predicted: lab-based == QObserved: field-based

B _

Operable windows

® Mixed-mode systems Adaptive Comfort Model

® Adaptive comfort A standard for thermal comfort in naturally ventilated buildings included in ASHRAE Standard 55.
® Natural ventilation STATUS: COMPLETED

Human Interactions v FUNDING SOURCES: ASHRAE 884-RP

Project Objective

Examine the applicability of Fanger's predicted mean vote (PMV) model in naturally ventilated
buildings, and develop an adaptive comfort model based on world-wide field data.

Project Results

The results of this research form the basis of the Adaptive Comfort Model that was adopted in
the 2004 version of the ASHRAE Standard 55.

The Adaptive Comfort Model has become the global standard for designing and
operating naturally-ventilated buildings and has led to energy savings

worldwide.

Significance to Industry

It was previously very difficult for a naturally ventilated building to stay within the narrow
comfort range prescribed by ASHRAE 55, which is based on controlled settings in laboratory
conditions that are not representative of many environments in real buil
with operable windows. By creating an alternative comfort model more a
buildings, designers have greater flexibility to design buildings with oper
could both enhance comfort and reduce energy use.
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The “Comfort Zone”

And Discomfort outside that zone
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The “Comfort Zone”
Design Strategies

TR VENTIONAL DEHUMIDIFICATION
AND AIR CONDITIONING

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

JT Wunderlich PhD



Read more:

ASHRAE

* American Society of Heating, Refrigeration, and Air-conditioning Engineers
* Design Handbooks on-line
* Design Handbook Hardcopies:

2018 International Energy Conservation Code with ASHRAE Standard (International Code Council Series)
by International Code Council | Mov 7, 2017

=3

Paperback
¥155% g4ee.00
prime Get it as soon as Mon, Oct 5

FREE Shipping by Amazon
Only & left in stock (more on the way).

More Buying Choices
$148.52 (10 used & new offers)

ASHRAE Design Guide for Cleanrooms: Fundamentals, Systems, and Performance
by Ashrae | Jan 1, 2018

Hardcover
§17100

prime Get it as soon as Tomorrow, Oct
3
FREE Shipping by Amazon
Omnly 9 left in stock (more on the way).

More Buying Choices
$69.00 (6 used & new offers)

2017 ASHRAE Handbook -- Fundamentals (IP) - {includes CD in I-P and Sl editions) (Ashrae Handbook
Fundamentals Inch-Pound System)
by Ashrae | Jun 5, 2017
Ao .__u:__.:_. ..-:-: w 10
Hardcover
52200
prime Get it as soon as Tomorrow, Oct
3

FREE Shipping by Amazon
Only 11 left in stock (more on the way).

More Buying Choices
$178.99 (11 used & new offers)

Multimedia CD
5230%
prime Get it as soon as Wed, Oct 7

FREE Shipping by Amazon
Omnly 2 left in stock (more on the way).

2019 ASHRAE Handbook — HVAC Applications (I-P) (ASHRAE Applications Handbook Inch/Pound)
by Ashrae | Jun 1, 2019

Hardcover
5230%

prime Get it as soon as Sun, Oct 4
FREE Shipping by Amazon
Only 5 left in stock (more on the way).
More Buying Choices
$152.98 (12 used & new offers)

JT Wunderlich PhD
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ASHRAE

 American Society of Heating, Refrigeration, and Air-conditioning Engineers
* Design Handbooks on-line
* Design Handbook Hardcopies:

2017 ASHRAE Handbook — Fundamentals {IP) - (includes CD in I-P and Sl editions) (Ashrae Handbook
Fundamentals Inch-Pound System)

by Ashrae | Jun S, 2017
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Hardcover
52200

prime Get it as soon as Tomorrow, Oct
3
FREE Shipping by Amazon
Only 11 left in stock (more on the way).

A&E Case Study of BOTH Architecture and Engineering:

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 Performa
nce Assessing the Impacts of Jali Screens on Energy Savings and Daylighting Qu
Dﬂﬂﬂmbﬂr 2D14 ality of Office Buildings in Lahore Pakistan

Conference: 30th INTERNATIONAL PLEA CONFERENCE - At: Ahmedabad, India

Authors:
I ) Ihab Elzeyadi Ayesha Batool
ul 7.37 + University of Oregon University of Nottingham
‘ , Download citation ‘ ‘ &? Copy link ‘
Citations (6) References (21) Figures (1)

Abstract and Figures

Jali Screens are traditional window treatments used in vernacular buildings throughout South
Asia and the Middle East. Historically, the screen treatments are successful in providing shade
and privacy for building occupants in hot arid and hot humid climates. With interest in
traditional building features, recent trends in contemporary buildings design have started to
incorporate Jali screens or other screens as decorative fagade elements. However, the use of
these screens has been widely approached from the aesthetic and romantic attitude
representing an architectural fascination with the vernacular. Their impact on overall building
energy and daylighting performance, however, has been largely ignored. This paper reports
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A&E Case Study of BOTH Architecture and Engineering:

From Romance to Performance: Assessing the Impacts of
Jali Screens on Energy Savings and Daylighting Quality of
Office Buildings in Lahore, Pakistan

Jali Screens are traditional window treatments used in vernacular buildings throughout South
Asia and the Middle East. Historically, the screen treatments are successful in providing shade
and privacy for building occupants in hot arid and hot humid climates. With interest in
traditional building features, recent trends in contemporary buildings design have started to
incorporate Jali screens or other screens as decorative fagade elements. However, the use of
these screens has been widely approached from the aesthetic and romantic attitude
representing an architectural fascination with the vernacular. Their impact on overall building
energy and daylighting performance, however, has been largely ignored. This paper reports

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

GO gle Jali screen X Q

Q. Al QO shopping [2] Videos [ Images () News : More Settings  Tools

About 1,220,000 results (0.23 seconds)

(. Images for Jali screen
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A&E Case Study of BOTH Architecture and Engineering:

From Romance to Performance: Assessing the Impacts of
Jali Screens on Energy Savings and Daylighting Quality of
Office Buildings in Lahore, Pakistan

7

- a
FaNsasTan
&

P

RELATIVE HUMIDITY 100% 80% 60% 40%
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Free Online Interactive Psychrometric Chart

GOTO THIS SITE (out of class time) and click on chart, and buttons:

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

About Contact

Projects ~

A convenient, precise and customizable psychrometric chart & calculator tool for HVAC engineers. Support IP and SI units.
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