
    
                                                                                      DESIGN PARAMETERS

 THE TEAM

Developer: ...................................................... Carefor (Formely known as Victorian Order of Nurses)
Architect / Consulting Engineers: ....................... The Thompson Rosemount Group Inc.
Project Manager / Firm: .................................... R.W. Taylor / The TRG Inc.
Builder / Site Foreman: ..................................... Grant Marion Construction / Paul Tillart 
Legalett Service Representative / Installer: .......... ICF RIDEAU / Teixeira Construction

C
A

R
E
F
O

R
  H

O
S

P
IC

E
  -  6

1
9

9
                     h

ttp
://co

rn
w

allh
o
sp

ice.co
m

Latitude: ............................................................................................... 45.0° 
Longitude: ........................................................................................... 74.45°
Building location: ........................................................................ Cornwall, ON
Building location elevation: .........................................................  52 m / 171 ft. 
Nearest weather station: .............................................................. Cornwall, ON
Nearest weather station elevation: ............................................... 76 m / 249 ft.   
Nearest weather station average AFI in °C_Days: .......................................... 880                  
Adjusted AFI: .......................................................................................... 1261
Design outdoor temperature: ................................................... -25° C / -13° F 
Mean soil design temperature: .................................................... 10° C / 50° F 
Existing simulation ground temperature based on AFI: ..................... 8° C / 46° F  
Building Area: ................................................. Avg. 1210.805 m² / 13,033 ft²
Building perimeter: ...................................................... Avg. 177.7 m / 583 ft.



Heater and Pipe Layout

STRUCTURAL

Moment Diagram

 Loads 

BUILDING ISSUES

• Site had very poor soil conditions, soil bearing     
  was 400 PSF 
• Use of Legalett provided on grade access and 
  eliminated the use of piles thus reducing costs

   
              John Teixeira -  ( ICF Rideau)  

        

             WHY LEGALETT ?

    
  • Energy efficiency and comfort were a desirable 
   item
• Client saved approximately $250,000

ENERGY

Soil Bearing Pressure

Piping Density

Heat Loss
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Project # 6199 Name:
Location Prandtl Number Air @ 40 C 0.711 Pr

Building size 12,346 square feet Conductivity of Air @ 40 C 0.0271 W/m-K
Building size 1147 square meters Viscosity of Air @ 40 C 0.0000191 kg/m-sec

Building perimeter 521 feet Volume flow rate per heater 971 m3/hour
Building perimeter 159 meters Conduction of Concrete 1.7 W/mK

Indoor design temperature 22 Degrees Celsius (normally 22 C) Conduction of EPS 0.034 W/mK
Outdoor design temperature -25 Degrees Celsius Air density @ 40C 1.127 kg/m3

Mean Soil Temperature 10 Degrees Celsius Floor Surface resistance 0.17 M2K/W
Average Air Freeze Index Degree Days-Celsius Air Mass flow per heater 0.30 kg/sec 400

Mean Annual Temperature Degree Celsius
Heat Load 8.13 Btu per hour per square foot Pipe thickness 0.00058 m
Heat Load 25.63 Watts per square meter Conduction of Pipe 58 W/mK

Design Heat Density 9.68 Btu per hour per square foot Pipe diameter 0.1 m
Design Heat Density 30.52 Watts per square meter Surface Resistance of pipe 0.053 m2K/W RSI m2K/W

Slab on Grade tile,vinyl,linoleum,laminate # of loops per heater 8 RSI m2K/W
Upper Floor hardwood, 1/2" carpet&pad Air Mass Flow per pipe 0.038 kg/sec RSI m2K/W

Basement 1" carpet& pad, wool carpet&pad Design Length of loop 26 m
50 mm 100 mm Pipe Density 1.27 m/m2

pipe system Velocity of Air in Pipe 4.293 m/sec 1
Heater coverage 163.84 Equivalent length of loop 46 m

Volume flow rate per heater 971 m3/hour electric coil Pressure Drop per loop 303.19 Pa Check fan curve
Design Loop Length 20 m 26 m water coil Reynolds Number 25331.10 Re

Design Equivalent Length 40 m 46 m Pressure Drop per meter pipe 2.82 Pa/m 1
Pressure Drop Loop N/A Fan 303 303 Pa adjust C23 to match Air Flow per pipe 0.034 m3/sec

Air Volume flow per coil N/A m3/hour 243 m3/hour Termcoil input
Required air Temp in pipe N/A C 36.99 C Pipe thickness 0.0015 m

Predicted air return Temp pipe N/A C 33.49 C Termcoil input Conduction of Pipe 0.16 W/mK
Water Flow Rate per coil N/A l/hour 100 l/hour Termcoil input Pipe diameter 0.05 m Check return temp

Total Required watts per loop N/A W 625.00 W Surface Resistance of pipe 0.032 m2K/W
Predicted watts per loop N/A W 625.00 W # of loops per heater 20
Required watts per coil N/A kW 1.25 kW heat load Air Mass Flow per pipe 0.015 kg/sec
Predicted watts per coil N/A kW 1.25 kW loop capacity Design Length of loop 20 m Check loop output
Total exchanger Ouput 1.31 kW 1.30 kW from Termcoil Pipe Density 2.441 m/m2 m pipe per m2 floor

Required inlet water temp. 60.11 C 58.74 C from Termcoil Velocity of Air in Pipe 6.869 m/sec
Pressure Drop across coil 51.85 Pa 91.01 Pa from Termcoil Equivalent length of loop 40 m

Air Temp out of coil 52.81 C 49.94 C from Termcoil Pressure Drop per loop 921.671 Pa Check fan curve
Average spacing of pipes N/A m 0.79 m Reynold Number 20264.23 Re

# of Heaters Required N/A 7.0 full insul 6.0 m Pressure Drop per meter pipe 19.682 Pa/m
loop insulation &floor temp

LEGALETT 4000 series Design Parameters PAGE 1 of 2
Input constants -WaterCoil

4 inch pipe system -design

LEGALETT 4000 series Design Parameters PAGE
Cornwall Hospice - All Heaters

Cornwall

2 inch pipe system- design

Water Flow Rate p

m2 (standard coverage 158 m2)

Floor Coverin

HDPE 0.46 W/mK and
PVC 0.16 W/mK and .
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6199
Prepared by: JT Checked by:

Order Date Project Title

Mat'l Delivery Date City

Service Rep. Revision

Installer Nearest City

Checked
Wall R 5

Unheated Flat Ceiling R 5
Unheated Cathedral Ceiling R 5

Window R 5
Man Door R 1

Garage Door R 1
Suspended Slab Insulation R 7

Slab-on-Grade Exposed Edge R 6
Slab-on-Grade Edge Factor 3
Slab-on-Grade Slab Factor 3

Nearest Location
Outdoor Design Temp °C

Indoor Design Temp °C
House Delta Temp °F 2
Soil Design Temp °C Output 5 kW

Slab Temp °C
Slab/Soil Delta Temp °F

Slab/Outside Air Delta Temp °F
Slab/Inside Air Delta Temp °F

Natural Infiltration ACH

Sq.ft. Floor
Sum of Individual Rooms

12,34612,346
Entire Level Heat Loss

Taken fromBuilding R-values

Climate Data
Ottawa, ON
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Teixeira Construction

Heat Loss Page 1 of 24 (v. 5/21/08)

Cornwall Hospice - All Heaters

October 14, 2008 Cornwall

Legalett Project #

ICF Rideau

Heater Data

Summary of Requirements and Design
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24

-25

0.16
Choose Piping Size

84.6
10

0.12

88.2

22

25.2

Ottawa ON

Verbal

Verbal

Verbal

Verbal

Choose

ChooseChoose

Not Used

4" 2"

Judgement

6'' EPS, Edge Factor 0,13

6'' EPS, Slab Factor 0,16

Air/Water Coil Heater
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