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What’s an Urban Canyon?

(a] Isolated roughness flow
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(b) Wake interference flow (c) Skimming flow
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Fig. 1. The flow regimes associated with air flow over building arrays of increasing H/W.
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Oke, T.R., 1988. Street design and urban canopy layer climate. Energy and Buildings 11, 103-113. https://doi.org/10.1016/0378-7788(88)90026-6
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Spirn, A.W., 1986. Air Quality at Street-Level: Strategies for Urban Design. Boston Redevelopment Authority, Boston, MA.




Vitruvius

“[The houses] will be properly laid out if
foresight is employed to exclude the winds
from the alleys. Cold winds are
disagreeable, hot winds enervating, moist
winds unhealthy. We must, therefore, avoid
mistakes in this matter and beware of the
common experience of many communities.

Then let the directions of your streets and
alleys be laid down on the lines of division
between the quarters of two winds.”

Morgan, M.H.,

7The UNIVERSITY of OKLAHOMA

Warren, H.L., others, 1914. Vitruvius: the ten books on architecture.
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Fnvironmental Tnustice — A Wicked Problem
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Health Outcomes, Housing, and Wind
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Environmental Justice: How is a social problem of local weather uncertainty a mapped as a pollution system?

Basara, J.B., Hall Jr., P.K., Schroeder, A.J., Illston, B.G., Nemunaitis, K.L., 2008. Diurnal cycle of the Oklahoma City urban heat island. Journal of Geophysical Research: Atmospheres 113.

https://doi.org/10.1029/2008JD010311
The City of Oklahoma City, 2019. Resolution of Intent of the Mayor and Council of the City of Oklahoma City Setting Forth a New MAPS Program to be Known as “MAPS”

Tierney, S., Petty, C., 2015. Gentrification in the American heartland? Evidence from Oklahoma City. Urban Geography 36, 439-456. https://doi.org/10.1080/02723638.2014.977038


https://doi.org/10.1029/2008JD010311
https://doi.org/10.1080/02723638.2014.977038

Environmental Justice Index

IEJ Izndlcator (Iblock B IUS) X Popblock

( ] waireea | " the User Specified Area, OKLAHOMA, EPA Region 6
- ' / ‘ Approximate Population: 9,385
rSN e m,m_,,’-ﬂ f Lo i Input Area (sq. miles): 4.58
N /g\ ¢ ) SDAT Study Area
fw {ﬁ Selected Variables State- EPA Regl-on USA .
: % Percentile Percentile Percentile
] | P EJ Indexes
i EJ Index for PM2.5 83 59 72
- EJ Index for Ozone 84 61 74
@y EJ Index for NATA" Diesel PM 91 69 77
1.:_ EJ Index for NATA” Air Toxics Cancer Risk 84 60 73
: EJ Index for NATA' Respiratory Hazard Index 86 63 75
F Oklahoma '\ ] EJ Index for Traffic Proximity and Volume 93 75 78
t b EJ Index for Lead Paint Indicator 92 87 86
\ R L s EJ Index for Superfund Proximity 91 72 77
N 23 EJ Index for RMP Proximity 85 64 76
e, = \ N : 1e- EJ Index for Hazardous Waste Proximity 91 82 78
] ,%% ; N EJ Index for Wastewater Discharge Indicator 81 62 78

7The UNIVERSITY of OKLAHOMA

Courtesy of Lee Fithian, OU Gibbs College of Architecture
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A Solution in Search of New Domain(s

CHEMICAL
COMPOSITION,
INITIAL STRUCTURE
(AUSTENITE), MICRO-

SEGREGATES ¢

Grain Growth

FINAL PHASE

MECHANICAL
PROPERTIES AND
MICROSTRUCTURE
OF END PRODUCT

AUSTENITE FRACTION,
GRAIN SIZE GRAIN SIZE,
AFTER ROLLING COMPOSITION

Nellippallil, A.B., Rangaraj, V., Gautham, B.P., Singh, A.K., Allen, J.K., and Mistree, F., 2018, " An Inverse, Decision-Based Design Method for Integrated Design Exploration of Materialslo
Products and Manufacturing Processes," ASME Journal of Mechanical Design. vol.140, no. 11, pp. 111403-111403-17.




A Solution in Search of New Domain(s)

STEP 1: FORWARD MATERIAL WORKFLOW
/\ Property-

Performance Space
Zy, P

Processing Space _x’

) 2
This )
abstraction But can it
works well be applied
for to systems
engineered . issues?
materials. Goal-oriented Inverse

STEP 2: INVERSE DECISION WORKFLOW

Nellippallil, A.B., Rangaraj, V., Gautham, B.P., Singh, A.K., Allen, J.K., and Mistree, F., 2018, " An Inverse, Decision-Based Design Method for Integrated Design Exploration of Materials;l_l
Products and Manufacturing Processes," ASME Journal of Mechanical Design. vol.140, no. 11, pp. 111403-111403-17.




Mapping Energy/Pollution Systems
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Mapping Energy/Pollution Systems

Waste Output Env. Impact

ust 25, 2022 at August 25, 2022 at

NUTRITIONAL FACTS - + Choosearea X + Choose device
[C_)L 100
~ 95
Ingredients | Guaranteed Analysis & Calorie Feeding g 90 + Choose entity
Content Guidelines s &=
QJ 80
= x
T 70
Crude Protein (min) 12% Table 2. Energy intake (kJ/kg body weight per d) of cats fed diet: = o
(HP) during the 14 d pre-feed and 2 fr &
Crude Fat (min) 2.2% (Individual values, and mean values with 4 e
Crude Fiber (max) 0.7% 12:00 AM 12:00 AM 12:00 AM 12:00 AM 12:00 AM 12:00 AM 12:00 AM
& C 08/23/2022 08/24/2022 08/25/2022 08/26/2022 08/27/2022 08/28/2022 08/29/2022
i %
Moisture (max) £ 1 2 @ Temperature 1.5m @ Dewpoint  — Heat Index
MP
66 kcal/2.8 oz. can Mean intake during pre-feed (n 14) 931 66-7 195-1 1111 1029 1138 21.7
Mean intake during test (n 2) 368 743 191.2 134.2 75-9 102:5 271
128 keal/5.5 0z. can e 396 1114 980 1207 738 887 146
Mean intake during pre-feed (n 14) 88-8 161.7 196-4 129-1 236-3 1625 25.6
Mean intake during test (n 2) 115.2 135-3 1828 1136 1958 1486 172
Test/pre-feed (%) 1298 83.7 93-1 88-0 829 95.5 88
MP/HP during test phase (%) 32.0 54.9 104-6 118-1 38-8 697 176

* For details of diets and procedures see Table 1 and p. 30.

it

| -~ Air Patterns

Tiki Cat® After Dark™ Chicken, n.d. . Tiki Pets. URL https://tikipets.com/product/tiki-cat/after-dark/chicken-2/ (accessed 8.29.22).25

Russell, K., Lobley, G.E., Millward, D.J., 2003. Whole-body protein turnover of a carnivore, Felis silvestris catus. British Journal of Nutrition 89, 29-37. |https://doi.org/10.1079/BJN2002735
McPherson, R.A., Fiebrich, C.A., Crawford, K.C., Kilby, J.R., Grimsley, D.L., Martinez, J.E., Basara, J.B., lliston, B.G., Morris, D.A., Kloesel, K.A., Melvin, A.D., Shrivastava, H., Wolfinbarger, J.M., Bostic, J.P., Demko,

D.B., Elliott, R.L., Stadler, S.J., Carlson, J.D., Sutherland, A.J., 2007. Statewide Monitoring of the Mesoscale Environment: A Technical Update on the Oklahoma Mesonet. Journal of Atmospheric and Oceanic Techngl
24, 301-321. https://doi.org/10.1175/JTECH1976.1 iC:%v

Curry, J., Honeycutt, W.T., 2022. Gracie Particulate Matter Data Request (unpublished data).


https://doi.org/10.1079/BJN2002735
https://doi.org/10.1175/JTECH1976.1
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Ex: Surface Roughness
Changes Eddy Upstream

Nosek, S., Fuka, V., Kukacka, L.,

lateral and mean pollution fluxes.
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lukova, Z., Jafour, Z., 2018. Street-canyon pollution with respect to urban-array complexity: The role of 15
Building and Environment 138, 221-234. https://doi.org/10.1016/j.buildenv.2018.04.036




Ex: Surface
Temperature Depends where
on “SkyView” P =arctan 5=

as

Mean Building Angle = 36.1° SkyView Factor = 0.62
Median Building Angle = 38.0°

Mmmurﬁpectﬂat =021 Mean Building Angle = 13.2° SkyView Factor = 0.91
Ee ekhuizen, J., Beelen, R., Wang, M., ., Huss, A., Hoek, G., 2013."Quantif{ing urban street conflgurg_ten
for |mprovements in air poIIutlon models Atmospherlc Envwonment 72, 1-9. https //d0| org/lO 1016/j.atmosenv.2013.02.007



Ex: Land Use Impacts Spectral
Radiance, Temperature

sensor T
K 1

T Sensor
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Duany, A., Sorlien, S., Wright, W., 2009. SmartCode Version 9.2. Ithaca: New Urban News Publications Inc.
Jahan, K.N., 2013. Spatial Analysis of Transect Zone and Land Surface Temperature: A Case Study on Hamilton County, Ohio. University of Cincinnati.

T
T5

T
T2A

17



Thermal Comfort Studies |
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De, B., Mukherjee, M., 2018. Optimisation of canyon orientation and aspect ratio in warm-humid climate: Case of Rajarhat Newtown, India. Urban Climate 24, 887-920. 18
https://doi.org/10.1016/j.uclim.2017.11.003


https://doi.org/10.1016/j.uclim.2017.11.003
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Selection of Urban
Design Parameters
Influencing Urban
Climate

Y

Selection of
Stdy Area

e  Orientation
s Canyon Aspect Rabo

Generation of First Order Scenarios
WVarying the orientation angle
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Scenario A2
Sceparin A3
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Scenario Al ‘

Selection of the Bes
with the optimum @

Combine the orient
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Scenario AJHI
Scenario AJH2
Scenario AJH3
Scenario A3H4
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Selection of the Best Performing Scenario
with the optimum Canyon Aspect Ratio
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Recommendation for optimum
Orientation and Canyon Aspect Ratio
for Rajarhat-Newtown, Kolkata, India
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Selection of Meteorological
Factors Influencing Urban
Climate

Air Temperature
Wind Speed
Mean Radiant Temperaure

30 — 60° from North

Aspect Ratio of 2.5

30° with North : Scenario A3

Scenario Ab
Alignment:
5° from MNorth

45° with North : Scenario A4




Talk to Me

* Wesley T. Honeycutt
e Research Scientist

* honeycutt@ou.edu
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