Appendix E: Precast R-Value Calculations
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72" THERMOMASS®

By Composite Technologies Corporation

The next analysis that was
performed was the Steady State
Isothermal Analysis Method #1:

Using a series-parallel method of
calculation, Isothermal Analysis
predicts the effects of irregular sized
and spaced penetrations through
an insulation layer. Individually,
steel or concrete have significant
effects on the insulation layer and
can be predicted with this analysis
method.

The Isothermal Analysis by itself
has been proven a bit aggressive
when figuring the effects of solid
concrete sections and therefore has
been tempered with U-Value
average to account for the restricted
conduction zones affected by solid
concrete.

The steady state thermal analysis
shows the total isothermal R-value
for the wall, with the ability to factor
in thermal breaks such as metal ties
or solid concrete sections.

You will notice in the findings shown
in the Isothermal Analysis that the
THERMOMASS wall panel has a
material R-Value of R-11.49. The
Isothermal Analysis shows .90%
thermal loss in this wall panel with
the use of fiber composite
connectors. The overall material R-
Value of the THERMOMASS wall
consists of an R-11.39.

The competing wall system which
consists of 2X4 steel studs (16” oc),
2” XPS insulation, full exterior brick
w/ brick ties connected back to the
steel studs. Due to the thermal
conductivity of the brick ties this

assumed R-11.66 wall actually
perfforms at an R-7.76 (33%
reduction).
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Steady-State Thermal Analysis by Modified
Isothermal Analysis Method

Study Provided For:
Penta Career Center - Perrysburg, OH
3"/2"/5" TM vs. 2x4 steel stud 2"XPS & brick (pt 1)
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| DESIGN INFORMATION FOR WALL PANELS I

SYSTEM CRITERIA THERMOMASS® SPEC. PANEL DESIGN #2
Insulation Type EXTRUDED EXTRUDED
Connector Type FIBER-COMP BRICK TIE

Connector Conductiviry 6.9 365.0
Connector Area 13.50 m? 1512 in?

Net Wall Area 43200007 | 30000 fi° 43.200 in* | 300.00 ft°

Insulation Conductivity 0.20 0,20

Concrete Conductivity 12.50 12.50

Solid Concrete Area 0.00 i® 0.00 m*
R-value of Air Film Coefficients 0.85 0.85
WALL CONFIGURATION: LAYERS COVER: LAYERS COVER:
[—Ext. Cone, Withe: 3.00 in. 1.00 in. 10.00 i, 5.00 in.
— Insulation: 2.00 in, 2.00 in.
——Int. Canc. Wythe: 5.00 in. 3.00 in, 0.10 in, 0.10 in.
ASSUMPTIONS: All values for extruded insulation based on ASTM C-578 specifications for Type IV - extruded

pul\sl\[\m msulation @ base temperature of 75°F. -Part 1 of 2 - Value for brick veneer calculated to equal 10 inches of

This Modified "TIsothermal Planes” Method combines Series-Parallel Path Analysis. ASHRAE Handbook -

2001

Fundamentals, Chapter 23 and U-value Average Analvsis as validated through CTC/DOLE Thenual Study 1999,

CALCULATED RESULTS SUMMARY I

THERMOMASS® SPEC. PANEL DESIGN #2
R VALTE LOSS R VALUE % of LOSS

Assumed ] Isothermal % Assumed | Isothermal | Modified | ToIso. | To Mod
1.00 1n. 6.49 0.44 0.80% 6.66 4.71 4.71 29.32% | 29.32%
1.50 1n. 8.99 8.91 0.86% 9.16 6.23 6.23 31.95% | 31.95%
2.00 in, 11.49 11.39 0.90% 11.66 7.76 7.76 33.46% | 33.46%
3.00 in. 16.49 16.33 0.94% 16.66 10.81 10.81 35.11% | 35.11%
4.00 in. 21.49 21.28 0.90% 21.606 13.80 13.80 36.00% | 36.00%
5.00 . 26.49 26.23 0.98% 26.66 16.91 16.91 36.56% | 36.56%
6.00 in. 31.49 31.18 0.99% 31.66 19.96 19.96 36.94% | 36.94%
7.00 in. 36.49 36.13 0.99% 36.00 23.02 23.02 37.21% | 37.21%
8.00 1u. 41.49 41.08 1.00% 41.66 26.07 26.07 37.42% | 37.42%

Compaosite Techno befiaves the and harein to be accurate and reliable. However, since use condifions are not within its control, Composite

Technologies Corporation does not guarantee resuits from use of such products or other information herein and disclaims all lability for any resulting damage or loss. No warranty expressed
o implisd & given 3s 1o the merchantability, finess for particular pumose, or otharwise with respect to the product referred to  Fresdom from patents of THERMOMASS®, the

THEFWOMASS@ Building System or others is not to be inferred. NOTICE: STYROFOAM brand insulation will burn and should be handled and installed property,

7 Iding code req

. fire regul. . and specific i

For proper uss, consull

in literature avadable from your supplieror The Dow Chemical Company, Midland M| 40674

LTI TT 1] TOLLFREE:1.800.232.1748

Property of Composite Technologies Corporation, Any unauthorized use is subject to litigation.
©2004 Composite Technologies Corporation

[0 LOCAL:515.433.6075 []

FAX: 515.433.6088

9:45 PM, 12/30/2008

O

www.thermomass.com



A

i

Performance Mass Analysis:

A precast concrete sandwich wall
panel system constructed with The
THERMOMASS Insulation System
maximizes the thermal mass effect of
concrete, thereby reducing the
heating and cooling loads and
providing an R-Value greater than
what can be expected by the
material alone (R-11.49) or by which
code requires.

When utilizing climate data for
Perrysburg, OH the proposed 3-in
exterior concrete / 2-in extruded
polystyrene insulation / 5-in interior
concrete THERMOMASS Wall Panel
performs at R-20.64.

This is determined by taking into
account climate data, building
orientation, occupancy type, and
facility type. ASHRAE/IESNA
Standard 90.1-1989: System
Performance Criteria is the standard
calculation used.

This criteria determines the R-Value
performance and the heating and
cooling load adjustments for the
effects of concrete mass within the
building envelope. The results of the
analysis are detailed in image to the
right.
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ASHRAE 90.1-2001 Compliant Building

Envelope Performance Study
Study Provided For:
Penta Career Center - Perrysburg, OH
3"/2/5" THERMOMASS - Edge to edge XPS insulation

SYSTEM PERFORMANCE CRITERIA MASS ANALYSIS 1.2 |
The result of the balanced equation comparison of the designed, high-mass concrete wall to the similarly
designed, non-mass wall is a relationship of energy performance in Btu's to R-value. Note: The material wall
R-value is not altered by the dynamics of the building and the climate. The performance value represented
below is a portrayal of energy consumption as a function of insulation parformance.

[ PERFORMANCE STUDY SUMMARY |
] North Cast South West STEADY-
7z COOLING LOAD FOR DESIGNED WALL STATE WALL
= WCc 3.003577 2.945804 3.344073 2.766502 R-value:
i | WCt 12060956
5 Btu Consumption 12,060,956 11.49
) STEADY-
72) HEATING LOAD FOR DESIGNED WALL STATE WALL
Q WCh 4.397850 4.244893 3.82009] 4215030 U-value:
-— WCt 16.677803 0.087
é Btu Consumpticn 16.677.863 Note |. Biu's consumed equals - )
- 1,000,000 x Wall Criteria (WC)
é TOTAL ESTIMATED LOAD Note II: A negative sum of the Vgi;:léﬁT
= WCt 28.734 Wall Criteria results in a zero
E Btu Consumpticn 28,738,819 value for final calculation 20.00
North East South West STEADY-
] COOLING LOAD FOR DESIGNED WALL STATE WALL
Fa WCc 3.587098 3.198771 3.991383 3167119 R-valye:
- WCt 14.547671 ;
=) o)
i Btu Consumption 14,547,671 20.64
5 STEADY-
o) HEATING LOAD FOR DESIGNED WALL STATE WALL
7)) WCh 3.708222 3.572308 3.333991 3.576626 U-value:
w Wt 14.191 148
< . . - 0.05
-— Btu Consumption 14.191.148 Note I: Btu's consumed equals
f 1,000,000 x Wall Criteria (WC) WALL HEAT
= TOTAL ESTIMATED LOAD Note II: A negative sum of the CAPACITY
) WCt 28.739 Wall Criteria results in a zero
- Btu Consumption 28,738,819 value for final calculation 1.00
I'HIS THERMAL MASS, ANALYTICAL COMPARISON RESULTS IN THE 20.64
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