~='Fec’%*A§5pf ’
; fq- 3}




I
ks
3

"\
'f‘.’
A

At

'S




Temperature (°F)
wn (®)] (o) ~I (o8] oo (o]
wn (] (] i o un o

un
o
T

~J
o
T

Diurnal Temperature Swings vs. Thermal Damping in Water

— Air Temperature

- Surface Water Temperature
- Deep Water Temperature
Comfort Band (68-78°F)

0 3 6 9

Air Temperature

40 degree diurnal swing
Low: 50° High: 90°
(20°-40° DS is common in CA)

12
Hour of Day

15 18 21 24

Water Temperature

10 degree swing at surface
4 degree swing at depth
In comfort band 6am-6pm
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TIME LAG‘JL INSULATION =TIME LAG
T THERMAL MASS =TIME LAG + DAMPING

|\

INTERNAL TEMP
A (INSULATION)

AMPING
s

INTERNAL TEMP
(THERMAL MASS)

COMFORT ZONE

' ‘v' EXTERNAL TEMP

MIDDAY MIDNIGHT MIDDAY
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Framed, Insulated
Walls

Diurnal Temperature Swing and Thermal Lag

1 L 1

—— Qutside Temp (°F)
- Thermal Lag Temp (°F)
Comfort Zone (68-78°F)

6 8 10 12 14 16

Hour of Day

18

20 22
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Temperature (°F)

55

50

1

High-Mass CMU Walls

Diurnal Swing, Thermal Lag, and Comfort Damping

—— Qutside Temp (°F)

—— Thermal Lag Temp (°F)

——— Lagged & Damped Temp (°F)
Comfort Zone (68-78°F)

1 1 1 1 L 1 1 1 1 Il 1

0 2 4 6 8 10 12 14 16 18 20 22

Hour of Day



Framed/Insulated
Wall High-Mass CMU Wall

Thermal Lag ONLY Thermal Lag + Thermal Damping
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Image Source: Siegél & Strain Architects
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B Demolition (1%)
B Maintenance (3%)
| Operations (83%)
B Construction (1%)
B Materials (12%)

50-Year Cost of

100%

75%

50%

25%

0%

Energy

50 Year Total
1,511 MWh

ENERGY IMPACT

An average building
uses |,51 1 MWh of
energy throughout
its 50-year lifetime.

83% of that energy
comes from Its
operations
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Total Carbon Impact (Stacked): High-Mass vs. Lightweight + HVAC

| [ Material Embodied Carbon
I HVAC Embodied Carbon
| Il Operational Carbon (50 yrs)

HVAC) HVAC
High-Mass eliminates HVAC Lightweight systems rely
& cuts operational emissions heavily on HVAC and

long-term energy use
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Image Source: Goncrete Products
Group |




High-Mass CMU Wall Insulated High-Mass CMU Wall

Thermal Lag + Thermal Damping Maximum Thermal Lag + Damping






Rethinking the Cost Equation:

+ Increased +
Interior Thermal Mass

- Reduces -
Mechanical System Size & Cost



Rethinking Value Engineering:
NOT Material Cost vs Material Cost

rather

Material + Mechanical Cost
VS

Material + Mechanical Cost
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Bob Habian, AlA

Architect | CEO - Tect App,
InC.

(916) 541-8659
bob@tect.com

tect




tect.com/intro
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