Thermos Bottle Buildings

Roy Swain, P.E.
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“Thermos Bottle” Building Design Heat Loss
-10°F outside, 70°F Inside

R-40 Walls (and Doors) 25%

R-10 Basement Floor 5%

Total 100%

For typical 150 Sqg. Ft. Room: 750 BTUH (Hair Dryer on “Low")

Note: Excludes infiltration/ventilation



“Thermos Bottle” Building
Design Internal Heat Gain Per Person
0-150 Sq. Ft./Person

Heat Source Btuh/Person
Body Heat (Sensible) 250
Lights* 400
Plug Loads** 400
Total 1050

*0.75 Watts/Sq. Ft. x 150 Sq. Ft. x 3.412 Btuh/Watt (=384)

** Wilkins and Hosni, Plug Load Design Factors (ASHRAE
Journal, May 2011, P. 30.



Ventilation Air for One Person
15 cfm/ x 1.08 = 16 Btuh

300 Btuh net heat gain = ~20°F
16 Btuh/°F

Therefore at -10°F outside air the 15 cfm of
ventilation air needs to be at 55°F (!) to balance
out the net heat gain assuming 75°F inside.

And assuming zero solar heat gain through the
windows.



Economizer Cooling

Per person, ignoring heat loss, at 150 Sq. Ft. / Person

Q =CFM x1.08 x AT
For 1050 Btuh/person heat gain:
« For20°F AT = 50 CFM

- Or1/3 CFM per Sq. Ft.
. For 10°F AT =100 CFM

- Or2/3 CFM per Sq. Ft.
e Fors5°F AT =200 CFM

- Or1-1/3 CFM per Sq. Ft.
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Legionella Temperatures

82.2°CEL1B0°F = 3
FY
-Water heaters need capability of
heating water to 158°F for
T6.7°C B1T0°F e ¥ : disinfection.
Disinfection Range
158°F + -Commerical water heaters have a
71.1°C 160°F | 180°F T-stat limit.
At 151°F, Legionelia -Rea:dantlal water heaters have a
: i ; 160°F T-stat limit.
65.5°C "1150*F | dies within 2 minutes.
-Instaneous heaters typically are not
- At 140°F, Legionella capable of heating water to disinfection
60.0°C__1140°F | dies within 32 minutes. temperature ranges because they
generally only heat water from cold to
At 131°F, Legionella the useage temperature.
54.4°C__l130°F dies within 5 to & hours.
Above 122°F, Legionella can
survive but do not multiply

48.9°C__J120°F Hot Water =

Greater than 110°F

43.3C .1 10°F

ar.8°c_]100°F

32.2°c_190.0°F

26.7°C__180.0°F

70.0°F

21.1°C
15.6°C_ME0.0°F
10.0°C R 50.0°F

P

I
Ideal Growth Range
95°F - 115°F

s

}

Tempered Water =
85°F - 110°F

Legionella Growth Range
68°F - 122°F

Laboratory tests show that below 68°F, Legionella can survive,
but are dormant. Cold water in storage tanks, piping, decorative
foundtains and other equipment, ideally, should be kept below
E8°F. This is not always possible in the summer months.

Courtesy of Ron George, President
Plumb-Tech Design & Consulting Services LLC

www . Plumb-TechLLC.com -

(734) 755-1908
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