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Design Definitions HVAC Loads

Calculated using EnergyPluis

Construction Definition

Heating Design Day Definition

Set Point 76˚F

Minimum Dry Bulb Temperature 70˚F

Maximum Dry Bulb Temperature 97.7 ˚F

Coincident Wet Bulb Temperature 63.0 ˚F

Cooling Design Day Definition

Set Point 70˚F

Dry Bulb Temperature -10.0˚F

Wind Speed 25 mph

Location Definition
9,000’ at Powder Mountain

ACH50 = 1.5Infiltration

Roof Fiberglass Insulated 12” Joists + 4” EPS

Unisnulated Structural Wall with 5” of EPS SheathingWalls

Triple Pane Cardinal 272, Air Filled, Wood Frame

Floors
Slab n/a

Windows

R2Door
Fiberglass Insulated 10” Joists

Zone

Heating	
Design	
Loads	

(kBtu/hr)
Bedroom	1 1.9
Bedroom	2 1.6
Bedroom	3 1.6

Master	Bedroom 2.8
Central	Hallway 1.9
Bathroom	3 1.1
Mud	Room 2.6
Tech	Room 1.0
Bathroom	2 0.4
Bathroom	1 1.0
Kitchen 15.3

Crawlspace 0.0

Total 31.1
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Radiant Manifold
Caleffi Twist Flow 
or equivalent

Primary Circulator
Grundfos  Alpha

or equivalent

Make-Up Water
Autofill with Backflow Preventor
or Glycol Feeder

All equipment to be installed per manufacturer's specifications and location lode

1" Copper

VENT

Electric Boiler
Thermolec B-11TMB

or equivalent

1" Copper

Zone 
Controller

Zone Controller

72 °F

72 °F

72 °F

72 °F

Refer to part specific installation manuals for complete wiring

SEISCO
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Radiant Manifold
Caleffi Twist Flow 
or equivalent

Indirect Water Heater
HTP SSU-80 
or equivalent

Primary Circulator
Grundfos  Alpha

or equivalent

DHW Circulator
Grundfos Alpha

or equivalent

Make-Up Water
Autofill with Backflow Preventor
or Glycol Feeder

All equipment to be installed per manufacturer's specifications and location lode

Radiant Circulator
Grundfos  Alpha

or equivalent

1" Copper

VENT

Condensing Boiler 
SlantFin CHS 110 

or equivalent

Boiler oversized for 
DHW production

1" Copper

1" Copper

Zone 
Controller

Zone Controller

72 °F

72 °F

72 °F

72 °F

Refer to part specific installation manuals for complete wiring
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Zone 1: Main Floor

Zone 2: Bedrooms Zone 3: Master Space

Zone 4: Upper Floor

1

2

3

4

5
6

7

8

9

10

11

12
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30

0 2 4 6 8 10 12 14 16 18 20

He
ad
	L
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s	
(ft
	o
f	h
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d)

Flow	(GPM)

Pump	Curve

Heating	Flow	Curve

Cooling	 Flow	Curve

Glycol	Percent 20%
Average	Temperature 90 50

Dynamic	Viscosity 0.00096 0.00197
Density	(lb/ft^2) 62.93 63.56
Density	(lb/gal) 8.41 8.50
Cp	(Btu/lb-˚F) 0.97 0.96

alpha 0.0626 0.0746

Equipment	1	Hydraulic	Resistance 0
Equipment	2	Hydraulic	Resistance 0
Equipment	3	Hydraulic	Resistance 0
Equipment	4	Hydraulic	Resistance 0

Pipe	Type Copper
Pipe	Size 1

Pipe	Thickness 0.0625
Pipe	Size	Factor 0.0178

Equivelent	Panel	Pipe	Length	(ft) 100
Panel	Hydraulic	Resistance 0.111133 0.132538
Manifold	Loop	Resistance 0.966

Manifold	Resistance 0.01732
Pump	Selection 1.	Grundfos	Alpha	High

Zone	1 Zone	2 Zone	3 Zone	4

Zoning
Zone	Name Main	Floor Bedrooms Master	Space Upper	Floor

Rooms	in	Zone Bathroom	1 Bedroom	2 Master	Bedroom Kitchen
Bathroom	2 Bedroom	3 Bathroom	3

Central	Hallway Bedroom	1
Mud	Room
Tech	Room

Area	(ft^2) 592.1 250.5 222.5 703.95

Piping
Pipe	Spaceing	(in) 12 12 12 12

Pipe	Type PEX PEX PEX PEX
Pipe	Size	(in) 0.5 0.5 0.5 0.5

Number	of	Loops 3 2 2 4
Loop	Length	(ft) 178 113 100 158

Total	Pipe	Length	(ft) 533 225 200 634

Runouts
Header	Length	(ft) 20 40 60 20

Header	Type PEX PEX PEX PEX
Header	Size	(in) 0.75 0.75 0.75 0.75

Heater	Pipe	Size	Factor 0.14203 0.14203 0.14203 0.14203

Flow	Characteristics	(Heating)
Partial	Resistance 0.603 0.537 0.537 0.707

Balancing 0.0 0.0 0.0 0.0
Partial	Flow	(GPM) 1.92 1.71 1.71 2.25

Heating
Design	Heat	Load	(kBtu/hr) 6.9 5.1 3.8 14.6

Heating	Heat	Flux	(Btu/hr/ft^2) 11.6 20.2 17.1 20.7
Supply	Water	Temperature	(˚F) 91 91 91 91

Temperature	Drop	(˚F) 14.25 8 7.25 13.5
Heat	Transfer	Surface	Temperature	(˚F) 75.9 77.4 77.6 76.1

Heat	Transfer	Into	Space	(kBtu/hr) 12.2 6.0 5.4 14.8
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Supply Duct

Exhaust Duct

Duct to Outside

Vertical Duct (down)

Vertical Duct (up)

Supply Point

Exhaust Point

HRV

1

2

3
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6
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9

10
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12

R1

R2T1 T2 T3

R5

T4

T5

R3

R4

R1
R2

T1 T3

R3

R4

R6

SUPPLY
25 CFM

SUPPLY
25 CFM

SUPPLY
25 CFM

SUPPLY
25 CFM

SUPPLY
25 CFM

EXHAUST
25 CFM

EXHAUST
50 CFM

EXHAUST
50 CFM

EXHAUST
50 CFM
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24 VAC 
Transformer

TONGDY

I
OC

OLI
OC

OL

1 24 5

CO2 Switch Wiring Detail
Push Button Wiring Detail

HRV Wiring Detail

18-2
18-2

20-Minute Lighted 
Push Button

X-Touch Wall 
Controller

CO2 Switch
(Optional)

Dehumidistat
(Optional)
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