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Radiant Design Details

Project #: 1
Date: Feb 02, 2007
Prepared For: Penn State

Penn State University 104 Engineering Unit A~ University Park, PA 16802

Prepared By: Angela Lewis

Phone: 7035057350 Email: ama259@psu.edu

ProjeCt Summary

Project #:
Project Name:
Location:
CloseDate:
Engineer:

Design Data Location:
Outdoor Temperature:

Wind Speed:
Total Area:
Construction Quality:

Rooms Requiring :
Supplemental Heat

Water Source 1:

1 .
Morningstar PSU Solar D House
Washington DC

Angela Lewis
(User-Specified Location)
3°F

22 mph

625 ft2

Best

Living Room - Floorplan 1

Kitchen - Floorplan 1
Bathroom - Floorplan 1

2.3 USGPM @ 3.4 ft(H20) Head (incl S&R and device)

Total Loops: 6
Total Manifolds: 3
Total Zones: 3
Min. Tubing Required: 1,059 ft
RFH Glycol Level: 100% Water
Design Temp. Drop: 10 °F
Radiant Tubing Volume: 9.7 gallons(US)
Volume Water: 9.7 gallons(US)
Volume Glycol: 0 gallons(US)
Total Load: 16,023 Btu/hr
Total Radiant Load: 10,305 Btu/hr
Zone Design Summary
Zone 1
Area Serviced: 395 ft2 Rooms Serviced: Living Room - Floorpian 1
Total Loops: 3
Total Flowrate: 1.5 USGPM
Maximum Head Loss: 2.4 ft(H20)
Zone 3
Area Serviced: - 180 ft? Rooms Serviced: Kitchen - Floorplan 1
Total Loops: 2
Total Flowrate: ) 0.7 USGPM
Maximum Head Loss: 0.9 ft(H20)

Page 1 of 3 *User-Specified Climate Data - Created using Wirsbo Advanced Design Suite - 6.4.1
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Project #: 1
Date: Feb 02, 2007
Prepared For: Penn State

Radiant Design Details

Penn State University 104 Engineering Unit A University Park, PA 16802
Prepared By: Angela Lewis. Phone: 7035057350 Email: ama259@psu.edu

Zone 4

Area Serviced: 50 ft2 Rooms Serviced: Bathroom - Floorplan 1
Total Loops: 1

Total Flowrate: 0.1 USGPM

Maximum Head Loss: 0.1 ff{(H20)

Manifold And Water Temperature Summary

Water Source 1 (104.7 °F)

Area Serviced: 625 ft* Total Flowrate: 2.3 USGPM
Total Manifolds: 3 Maximum Head Loss: 3.4 f{(H20)
Total Circuits: 6 Controls: Tempering Valve
. . Flow Rate Head Loss Max. Water
Manifold Zone Control # Circuits (USGPM) (ft(H20)) Temp. (°F) # Actuators
Manifold 1 Zone valves 3 15 24 105 0
Manifold 2 Zone valves 2 0.7 0.9 105 0
Manifold 3 Zone valves 1 0.1 0.1 105 0
Radiant Heating System Design
Living Room - Floorplan 1
Total Area: 395 fi?
Heated Area: 395 ft2
Total Heat Loss: 10,338 Btu/hr
Supplemental Heat: (2,800) Btu/hr
Total Radiant Load: 6,686 Btu/hr
Design Fluid Temp. Drop 10 °F
Floor Unit Load: 16.9 Btu/hr/ft?
Living Room/Floor
: Leader Tube Spacing  Flow Rate Head Loss Valve
# Manifold Length (ft) Length (it) (in) (USGPM) (ft(H20)) Turns Actuator
1 Manifold 1 218 10.0 8 0.5 24 4.0 No
2 Manifold 1 218 10.0 8 0.5 24 40 No
3 Manifold 1 218 10.0 8 05 24 40 No
|
|
| Page 2 of 3 *User-Specified Climate Data - Created using Wirsbo Advanced Design Suite - 6.4.1
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Radiant Design Details

Project #: 1

Date: Feb 02, 2007
Prepared For: Penn State

Penn State University 104 Engineering Unit A University Park, PA 16802
Phone: 7035057350 Email: ama259@psu.edu

Prepared By: Angela Lewis

Kitchen - Floorplan 1

Total Area:
Heated Area:
Total Heat:Loss:

180 ft2
180 ft2
4,733 Btu/hr

Supplemental Heat: (1,275) Btu/hr
Total Radiant Load: 3,089 Btu/hr
Design Fluid Temp. Drop 10 °F

Floor Unit Load: 17.1 Btu/hr/ft2
Kitchen/Floor
: Leader Tube Spacing  Flow Rate Head Loss Valve
# Manifold Length (ft) Length (ft) (in) (USGPM) (ft(H20)) Turns Actuator
1 Manifold 2 155 10.0 8 03 0.9 40 No
2 Manifold 2 156 10.0 8 0.3 0.9 4.0 No
Bathroom - Floorplan 1
Total Area: 50 ft2
Heated Area: 50 ft2
Total Heat Loss: 952 Btu/hr
Supplemental Heat: (300) Btu/hr
Total Radiant Load: 550 Btu/hr
Design Fluid Temp. Drop 10 °F
Floor Unit Load: 11 Btu/hr/ft2
Bathroom/Floor
. Leader Tube Spacing - Flow Rate Head Loss Valve
# Manifold Length (ft) Length (ft) (in) (USGPM) (ft(H20)) Turns Actuator
1 Manifold 3 95 10.0 8 0.1 0.1 4.0 No

Page 3 of 3 *User-Specified Climate Data - Created using Wirsbo Advanced Design Suite - 6.4.1
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% Solar Decathlon 2007 under one sun

Electrical
Calculations

Penn State Solar Decathlon 104 Engineering Unit A, University Park, PA 16802 814.865.3369
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“NEC Code

Feeder load VA DF Demand Load
Lighting / General Receptacles (3VA/s.f.)
(3VAJ/s.f. x 800s.f. = 2400VA) 2400 100% 220.82(B) 2400
‘ISmall Appliance circuit loads 3000 100% 220.82(B) 3000
Washer 1500 100% 220.82(B) 1500
Car Charger 1500 100% 220.82(B) 1500
Refrigerator 1800 100% 220.82(B) - 1800
Dishwasher 875 100% 220.82(B) 875
Microhood 1500 100% 220.82(B) 1500
Dryer 5600 100% 220.82(B) 5600
Cooktop 7400 100% 220.82(B) 7400
AFC-1 667 100% 220.82(B) 667
P-1 1656 100% 220.82(B) 1656
ERV-1 150 100% 220.82(B) 150
EF-1 150 100% 220.82(B) 150
P-2 THRU P-6 30 100% 220.82(B) 30
Total 28228
1st 10000 VA at 100% 10000
Rest at 40% 7291.2
HPWH-1 1610 100% 220.82(C)(3) 1610
WH-1 6000 100% 220.82(C)(3) 6000
HP-1 4186 100% 220.82(C)(3) 4186
RH-1 4992 100% 220.82(C)(3) 4992
Total (VA) 34079.2

Total Demand Amps

141.9966667
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CONDUIT SIZING FOR TYPICAL FEEDERS

2#12, #12(G), 1/2"C.

2#10, #10(G), 3/4"C.

2#8, #10(G), 3/4"C.

28210, #4(G), 2'C.

3#1/0, #4(G), 2"C.
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Load Description: Typical Branch Circuit # 12s

Max Length (L ):
Wire Size :

Load amps (I ):
Voltage:| .
Connection Type:
# Parallel Sets:
Conduit Type:
Power Factor

Circuit Amp Ft.:
Table Value:
Muitiplier:

Power Factor Index:

g %& e
6"&%’» §

BRANCH CIRCUIT LENGTHS

Volts, or

Max Length (L):]:

Wire Size :|

Load amps (1):
Voitage:|:

Circuit Amp Ft
Table Value:|
Muttiplier: |

Power Factor Index

Volts, or

Length (L):}

Wire Size

Load amps (1)
Voltage:
Connection Type

Voltage Drop Notes:

Power Factor Index Intermediate Data Results Do not enter data here
0.70 2
0.80 3 Final Result Data, Do not enter data here.
0.90 4
0.95 5 Cells for input of data
1.00 6
LOAD CONNECTION
1 Balanced 3 Phase line-to-line (Delta Connected) no multiplier 1.00
2 Balanced line-to-neutral load (Wye Connected) mutltiply by 0.58
3 Balanced line-to-neutral load (Single Phase 3W) muitiply by 0.58
4 Any 2 wire load multiply by 1.18
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