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seeing the invisible...(c. 1980 >>>)
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radiant solutions to radiant problems

~__canyon de chelly, arizona
source credit: 2009 by mary caris.
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the autonomic and endocrine system at work

Skin Cooling - rest Skin Heating - rest

In cooling

cool surfaces enable the

loss of body heat

54 Z = 48 cortical, thalamic, and hypothalamic responses to cooling and warming the skin in awake humans: a
positron-emission tomography study copyright 2004, national academy of sciences, us.a.,
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central nervous system
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thermal regulation
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radiant asymmetry

70.2°F































































































































HVAC for a lifetime: dedicated ventilation

If satisfying a thermostat setting
destroys the process of
decontamination, deodorization and
dehumidification of ventilation air
the HVAC system is dysfunctional.

Imho



















The Interaction & Connection between Buildings, HVAC System & Indoor Environmental Quality

Heating / cooling -— [low] Quality of energy based on its temperature [high]
Flux, W/m? ;:,... Typical surface and/or range of air/fluid temperatures >
0 63 126 |4.4°C 15.6 26.7 37.8 48.9 60 71.1 82.2 93.3 104 1750°C
ANANENE NN NN | Looolorglonatonal | | | I ! | | ! | I | s
! I (29) | ~
_ | Typical surface and/or range of operating air/fluid temperatures, °F (°C) for noted building enclosure performances
é £ Summer, MRT > #4 tE}" '
2 2 ) c ! |
) Flux, Btu/hr-ft2 (W /m?2) Winter, MRT< #4, :* Traditional fluid design range -_1
?_; : ! for space heating in North America |
: |
| ¥
= | = |°F(°C)
£ | :
t
£ | 5 Flux | @
= | o
& I 2 (
= I ™
2 = Unnecessary entropy
3 | 5 |°FCO) Z )
] 2 =
g | ®
g | O | = Z
s Flux @ =
PO AN VA ° £y
s ' O
@ | -E =
< |°F co) &
o Fhm@Sumﬂler, MRT < fdll, n
/~(Winter, MRT > #4, |
| : | Target temperature ranges based on a central core () of:
!
| i | . 77.5°F +/- 22.5°F (25°C +/- 12.5°C )
b : L) for maximum energy and exergy efficiency and IEQ
Y + ! ' o
rrrprrrprrrprerg I |||||||i||||||||| I ! l I | | I l | I | | ~
0 20 40 50°F 60 80 100 120 140 160 180 200 220 3150°F
‘ : > (16)
Heating/cooling : — Ry — P|
ft2 17 18
Flux, Btu/hr-ft }"' \17) - \1o} >
!
- = core temp. of the human body —» = core temp. of the human body -

Source: Bean, R. The Interaction and Connection between Buildings, HVAC System, and Indoor Environmental Quality. ASHRAE IAQ2013, Conference Proceedings. Vancouver, October, 2013
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building performance

interior pane temps. south orientation low-e glazing
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Fig. 9 Design Graph for Heating and Coolingwith Floor and Ceiling Panels, Panel Heating
and Cooling 6.9, Reprinted With Permission, 2000 ASHRAE Systems and Equipment
Handbook , www. ASHRAE .org.
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24 law exposed

photo credit: (c) tony mcconnell / science photo library
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sustainability: intuitive except for building energy
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sustainability: intuitive except for building energy
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