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Glossary of Terms
ODT — Outdoor Design Temperature. The theoretical “coldest day of the year,” 
specific to a geographic area, based on ASHRAE 90A-1980. According to the 
ASHRAE standard, the design outdoor temperature would be the same or less 
than the actual outdoor temperature 97-1/2% of the time.

IDT— Indoor Design Temperature. The target temperature for determining 
the capacity of a heating system. Generally the IDT is around 70˚F.

DTD — Design Temperature Difference. The difference between the ODT and 
IDT. If the ODT is 5˚F and the IDT is 70˚F, the DTD is 65˚F.

U-value — A measure of a material’s ability to conduct heat, measured in 
BTU/HR/Square foot of area/Degree temperature difference. 

R-value — The opposite of U-value. R-value is a measure of a material’s   
“thermal resistance,” how well that material prevents the transmission of heat.

Infiltration heat loss — The heat lost from a structure due to heated air leaking 
out through cracks, crevices and around windows. That heated air is replaced by 
cold outside air, which needs to be heated.

Transmission heat loss — The heat lost via conduction through the 
building materials of the structure — through doors and windows and 
through the walls. 

BTU — A BTU or British Thermal Unit, is a measurement of heat energy. It is the 
amount of heat needed to raise one pound of water one degree Fahrenheit.

BTUH
BTU’s per hour is a measurement of heat flow. 
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Project Floor Plan



-4-

Hydronic Design: Heat Loss — Part 1

Project Specifications
Location: Norwich, CT
(ODT) _____ (Outdoor Design Temperature)
(IDT) _____  (Indoor Design Temperature)

Walls:
Frame walls, insulation-backed vinyl siding, 5/8” plywood sheathing, 2 x 6 studs 
on 16” centers, R-19 insulation, vapor barrier and 1/2” drywall.   
U-Factor __________

Ceilings:
1/2” drywall, R-44 insulation. No floor above. Unheated over entire area.  
U-Factor __________

Windows:
Low E, double-pane, vinyl windows, with weatherstripping, without storm sash. 
U-Factor __________

Basement Windows:
Low E, single pane, vinyl windows with storm sash.
U-Factor __________

Doors:
Metal with urethane core without storm door.
U-Factor __________

Sliding Glass:
Low E, double-pane, vinyl frame without storm door.
U-Factor __________

Garage: Unheated

Attic: Unheated

Basement: Heated
8” poured concrete, 2x4 studs on 16” centers,
R-13 insulation, vapor barrier and 1/2” drywall.
R-Factor __________
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Outdoor Design Temperature
Outdoor design temperature, ODT, for representative cities (At 97-1/2% frequency level, per ASHRAE 90A-1980 recommendation)
Use different ODT if local conditions  indicate the need. (Second number is heating degree days below 65˚F)
AP= Airport        AFB= Air Force Base       CO= City Office

Table 1
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Outdoor Design Temperature (continued)
Outdoor design temperature, ODT, for representative cities (At 97-1/2% frequency level, per ASHRAE 90A-1980 recommendation)
Use different ODT if local conditions  indicate the need. (Second number is heating degree days below 65˚F)
AP= Airport        AFB= Air Force Base       CO= City Office

Table 1 (Continued)
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Outdoor Design Temperature (continued)
Outdoor design temperature, ODT, for representative cities (At 97-1/2% frequency level, per ASHRAE 90A-1980 recommendation)
Use different ODT if local conditions  indicate the need. (Second number is heating degree days below 65˚F)
AP= Airport        AFB= Air Force Base       CO= City Office

Table 1 (Continued)
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Outdoor Design Temperature (continued)
Outdoor design temperature, ODT, for representative cities (At 97-1/2% frequency level, per ASHRAE 90A-1980 recommendation)
Use different ODT if local conditions  indicate the need. (Second number is heating degree days below 65˚F)
AP= Airport        AFB= Air Force Base       CO= City Office

Table 1 (Continued)
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Outdoor Design Temperature (continued)
Outdoor design temperature, ODT, for representative cities (At 97-1/2% frequency level, per ASHRAE 90A-1980 recommendation)
Use different ODT if local conditions  indicate the need. (Second number is heating degree days below 65˚F)
AP= Airport        AFB= Air Force Base       CO= City Office

Table 1 (Continued)



-10-

Hydronic Design: Heat Loss — Part 1

Outdoor Design Temperature (continued)
Outdoor design temperature, ODT, for representative cities (At 97-1/2% frequency level, per ASHRAE 90A-1980 recommendation)
Use different ODT if local conditions  indicate the need. (Second number is heating degree days below 65˚F)
AP= Airport        AFB= Air Force Base       CO= City Office

Table 1 (Continued)
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1 Infiltration heat loss factors
Windows/doors NOT weatherstripped and NO storm sash FACTOR

a Room with windows or doors ONE side only 0.018

b Room with windows or doors TWO sides 0.027

c Room with windows or doors THREE sides 0.036

d Entry Hall 0.036

e Sun room with many windows on THREE sides 0.054

2 Infiltration heat loss factors
Windows/doors ARE weatherstripped and OR WITH storm sash FACTOR

a Room with windows or doors ONE side only 0.012

b Room with windows or doors TWO sides 0.018

c Room with windows or doors THREE sides 0.027

d Entry Hall 0.027

e Sun room with many windows on THREE sides 0.036

3 Infiltration heat loss factors
Porous wall construction (frame with no sheathing or plain block) FACTOR

a Room with ONE outside wall, with or without windows/doors 0.027

b Room with TWO outside walls, with or without windows/doors 0.045

c Room with THREE outside walls, with or without windows/doors 0.068

d Room with FOUR outside walls, with or without windows/doors 0.068

NOTE: Number of air changes per hour = infiltration factor divided by 0.018

Hydronic Design: Heat Loss — Part 1

Infiltration Heat Loss Factors
Table 2 
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Transmission Heat Loss Factors (4 through 8)
Table 3
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Transmission Heat Loss Factors (9 through 11)
Table 3 (Continued)
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Transmission Heat Loss Factors (12 through 14)
Table 3 (Continued)
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Transmission Heat Loss Factors (15 through 17)
Table 3 (Continued)
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Transmission Heat Loss Factors (18 through 20)
Table 3 (Continued)
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Transmission Heat Loss Factors (21 through 24)
Table 3 (Continued)
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Transmission Heat Loss Factors (25 through 27)
Table 3 (Continued)
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Heat Loss
Worksheet

Page _______ of  _______         Total Btuh for Page _________        Total Btuh for Building _________ 

Customer ______________________   Name_____________________   TEL: ( _____ ) _______________

Address__________________________  Heat Loss Calculated by______________  Date____/____/____

Room (add 20% for bathrooms)
Indoor/Outdoor desn. temp.
DTD (Indoor temp — Outdoor temp)
Exposed Walls

1 Infiltration
Transmission Table
Section 1-3

/

# #

LENGTH WIDTH HEIGHT

/

# #

LENGTH WIDTH HEIGHT

/

# #

LENGTH WIDTH HEIGHT

Room (add 20% for bathrooms)
Exposed Walls # #

LENGTH WIDTH HEIGHT

# #

LENGTH WIDTH HEIGHT

# #

LENGTH WIDTH HEIGHT

Heat Loss =

Use volume above
grade only

Volume (LxWxH)    x    Factor    x   DTD    =    Btuh

x x

x x

x x

3 Floor
Transmission Table
Section 25-27

Heat Loss =

Heat Loss =5 Windows
Transmission Table
Section 4-5

Net Wall Area=
Heat Loss=
Exposed
Below Grade
more than 2 feet
Cold Particions

7 Walls
Transmission Table
Section 10-21

2 Ceiling
Transmission Table
Section 22-24

Heat Loss =

6 Doors
Transmission Table
Section 6-9

Heat Loss =

4 Slab
Transmission Table
Section 27

Heat Loss =

Exposed

1 Infiltration
Transmission Table
Section 1-3

Heat Loss =

Use volume above
grade only

3 Floor
Transmission Table
Section 25-27

Heat Loss =

Heat Loss =5 Windows
Transmission Table
Section 4-5

Net Wall Area=
Heat Loss=
Exposed
Below Grade
more than 2 feet
Cold Particions

7 Walls
Transmission Table
Section 10-21

2 Ceiling
Transmission Table
Section 22-24

Heat Loss =

6 Doors
Transmission Table
Section 6-9

Heat Loss =

4 Slab
Transmission Table
Section 27

Heat Loss =

Exposed

Room Totals

Room Totals

Area (LxW) Factor DTD    =    Btuh

x xArea (LxW) Factor DTD    =    Btuh

x xSash Area (LxW) Factor DTD    =    Btuh

x xDoor Area (LxW) Factor DTD    =    Btuh

x xNet Wall Area (LxW)

Baseboard ft. —                Heat loss, Btuh—

Factor DTD    =    Btuh
x x =

x x =

x x =

x x =

x x =

x x =

x x =

Wall Area (LxH) - Window Area -Door area=

x xPerimeter (feet) Factor DTD    =    Btuh

Volume (LxWxH)    x    Factor    x   DTD    =    Btuh

x x

x x

x x

Area (LxW) Factor DTD    =    Btuh

x xArea (LxW) Factor DTD    =    Btuh

x xSash Area (LxW) Factor DTD    =    Btuh

x xDoor Area (LxW) Factor DTD    =    Btuh

x xNet Wall Area (LxW)

Baseboard ft. —                Heat loss, Btuh—

Factor DTD    =    Btuh
x x =

x x =

x x =

x x =

x x =

x x =

x x =

Wall Area (LxH) - Window Area -Door area=

x xPerimeter (feet) Factor DTD    =    Btuh

Volume (LxWxH)    x    Factor    x   DTD    =    Btuh

x x

x x

x x

Area (LxW) Factor DTD    =    Btuh

x xArea (LxW) Factor DTD    =    Btuh

x xSash Area (LxW) Factor DTD    =    Btuh

x xDoor Area (LxW) Factor DTD    =    Btuh

x xNet Wall Area (LxW)

Baseboard ft. —                Heat loss, Btuh—

Factor DTD    =    Btuh
x x =

x x =

x x =

x x =

x x =

x x =

x x =

Wall Area (LxH) - Window Area -Door area=

x xPerimeter (feet) Factor DTD    =    Btuh

Volume (LxWxH)    x    Factor    x   DTD    =    Btuh

x x

x x

x x

Area (LxW) Factor DTD    =    Btuh

x xArea (LxW) Factor DTD    =    Btuh

x xSash Area (LxW) Factor DTD    =    Btuh

x xDoor Area (LxW) Factor DTD    =    Btuh

x xNet Wall Area (LxW)

Baseboard ft. —                Heat loss, Btuh—

Factor DTD    =    Btuh
x x =

x x =

x x =

x x =

x x =

x x =

x x =

Wall Area (LxH) - Window Area -Door area=

x xPerimeter (feet) Factor DTD    =    Btuh

Volume (LxWxH)    x    Factor    x   DTD    =    Btuh

x x

x x

x x

Area (LxW) Factor DTD    =    Btuh

x xArea (LxW) Factor DTD    =    Btuh

x xSash Area (LxW) Factor DTD    =    Btuh

x xDoor Area (LxW) Factor DTD    =    Btuh

x xNet Wall Area (LxW)

Baseboard ft. —                Heat loss, Btuh—

Factor DTD    =    Btuh
x x =

x x =

x x =

x x =

x x =

x x =

x x =

Wall Area (LxH) - Window Area -Door area=

x xPerimeter (feet) Factor DTD    =    Btuh

Volume (LxWxH)    x    Factor    x   DTD    =    Btuh

x x

x x

x x

Area (LxW) Factor DTD    =    Btuh

x xArea (LxW) Factor DTD    =    Btuh

x xSash Area (LxW) Factor DTD    =    Btuh

x xDoor Area (LxW) Factor DTD    =    Btuh

x xNet Wall Area (LxW)

Baseboard ft. —                Heat loss, Btuh—

Factor DTD    =    Btuh
x x =

x x =

x x =

x x =

x x =

x x =

x x =

Wall Area (LxH) - Window Area -Door area=

x xPerimeter (feet) Factor DTD    =    Btuh
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Heat Loss
Worksheet

Page _______ of  _______         Total Btuh for Page _________        Total Btuh for Building _________ 

Customer ______________________   Name_____________________   TEL: ( _____ ) _______________

Address__________________________  Heat Loss Calculated by______________  Date____/____/____

Room (add 20% for bathrooms)
Indoor/Outdoor desn. temp.
DTD (Indoor temp — Outdoor temp)
Exposed Walls

1 Infiltration
Transmission Table
Section 1-3

/

# #

LENGTH WIDTH HEIGHT

/

# #

LENGTH WIDTH HEIGHT

/

# #

LENGTH WIDTH HEIGHT

Room (add 20% for bathrooms)
Exposed Walls # #

LENGTH WIDTH HEIGHT

# #

LENGTH WIDTH HEIGHT

# #

LENGTH WIDTH HEIGHT

Heat Loss =

Use volume above
grade only

Volume (LxWxH)    x    Factor    x   DTD    =    Btuh

x x

x x

x x

3 Floor
Transmission Table
Section 25-27

Heat Loss =

Heat Loss =5 Windows
Transmission Table
Section 4-5

Net Wall Area=
Heat Loss=
Exposed
Below Grade
more than 2 feet
Cold Particions

7 Walls
Transmission Table
Section 10-21

2 Ceiling
Transmission Table
Section 22-24

Heat Loss =

6 Doors
Transmission Table
Section 6-9

Heat Loss =

4 Slab
Transmission Table
Section 27

Heat Loss =

Exposed

1 Infiltration
Transmission Table
Section 1-3

Heat Loss =

Use volume above
grade only

3 Floor
Transmission Table
Section 25-27

Heat Loss =

Heat Loss =5 Windows
Transmission Table
Section 4-5

Net Wall Area=
Heat Loss=
Exposed
Below Grade
more than 2 feet
Cold Particions

7 Walls
Transmission Table
Section 10-21

2 Ceiling
Transmission Table
Section 22-24

Heat Loss =

6 Doors
Transmission Table
Section 6-9

Heat Loss =

4 Slab
Transmission Table
Section 27

Heat Loss =

Exposed

Room Totals

Room Totals

Area (LxW) Factor DTD    =    Btuh

x xArea (LxW) Factor DTD    =    Btuh

x xSash Area (LxW) Factor DTD    =    Btuh

x xDoor Area (LxW) Factor DTD    =    Btuh

x xNet Wall Area (LxW)

Baseboard ft. —                Heat loss, Btuh—

Factor DTD    =    Btuh
x x =

x x =

x x =

x x =

x x =

x x =

x x =

Wall Area (LxH) - Window Area -Door area=

x xPerimeter (feet) Factor DTD    =    Btuh

Volume (LxWxH)    x    Factor    x   DTD    =    Btuh

x x

x x

x x

Area (LxW) Factor DTD    =    Btuh

x xArea (LxW) Factor DTD    =    Btuh

x xSash Area (LxW) Factor DTD    =    Btuh

x xDoor Area (LxW) Factor DTD    =    Btuh

x xNet Wall Area (LxW)

Baseboard ft. —                Heat loss, Btuh—

Factor DTD    =    Btuh
x x =

x x =

x x =

x x =

x x =

x x =

x x =

Wall Area (LxH) - Window Area -Door area=

x xPerimeter (feet) Factor DTD    =    Btuh

Volume (LxWxH)    x    Factor    x   DTD    =    Btuh

x x

x x

x x

Area (LxW) Factor DTD    =    Btuh

x xArea (LxW) Factor DTD    =    Btuh

x xSash Area (LxW) Factor DTD    =    Btuh

x xDoor Area (LxW) Factor DTD    =    Btuh

x xNet Wall Area (LxW)

Baseboard ft. —                Heat loss, Btuh—

Factor DTD    =    Btuh
x x =

x x =

x x =

x x =

x x =

x x =

x x =

Wall Area (LxH) - Window Area -Door area=

x xPerimeter (feet) Factor DTD    =    Btuh

Volume (LxWxH)    x    Factor    x   DTD    =    Btuh

x x

x x

x x

Area (LxW) Factor DTD    =    Btuh

x xArea (LxW) Factor DTD    =    Btuh

x xSash Area (LxW) Factor DTD    =    Btuh

x xDoor Area (LxW) Factor DTD    =    Btuh

x xNet Wall Area (LxW)

Baseboard ft. —                Heat loss, Btuh—

Factor DTD    =    Btuh
x x =

x x =

x x =

x x =

x x =

x x =

x x =

Wall Area (LxH) - Window Area -Door area=

x xPerimeter (feet) Factor DTD    =    Btuh

Volume (LxWxH)    x    Factor    x   DTD    =    Btuh

x x

x x

x x

Area (LxW) Factor DTD    =    Btuh

x xArea (LxW) Factor DTD    =    Btuh

x xSash Area (LxW) Factor DTD    =    Btuh

x xDoor Area (LxW) Factor DTD    =    Btuh

x xNet Wall Area (LxW)

Baseboard ft. —                Heat loss, Btuh—

Factor DTD    =    Btuh
x x =

x x =

x x =

x x =

x x =

x x =

x x =

Wall Area (LxH) - Window Area -Door area=

x xPerimeter (feet) Factor DTD    =    Btuh

Volume (LxWxH)    x    Factor    x   DTD    =    Btuh

x x

x x

x x

Area (LxW) Factor DTD    =    Btuh

x xArea (LxW) Factor DTD    =    Btuh

x xSash Area (LxW) Factor DTD    =    Btuh

x xDoor Area (LxW) Factor DTD    =    Btuh

x xNet Wall Area (LxW)

Baseboard ft. —                Heat loss, Btuh—

Factor DTD    =    Btuh
x x =

x x =

x x =

x x =

x x =

x x =

x x =

Wall Area (LxH) - Window Area -Door area=

x xPerimeter (feet) Factor DTD    =    Btuh



Hydronic Design: Heat Loss — Part 1

-21-

Construction Details
Ceilings (Shown by number on 1504)
1 Attic above____________ Insulation
   _____________________  
2 No attic above_________ 
   _____________________
   _____________________  
  
 1 Table________   U-factor________
 2 Table________   U-factor________

Windows/Doors
(Shown by letter on 1504)

Height X Width = Area   Table   U-factor

A

(Feet)

single

(Feet) (Sq. Ft.)

______________________________
______________________________
  
 Table________   U-factor________

Exposed Walls
Siding:
     Wood           Vinyl          Aluminum
     Brick              Concrete

Sketch floor plan of building below

2”      6”
3”      8”
4”      12”

Insulation:
     None            3-1/2”        6”

double triple storm

B
single double triple storm

C
single double triple storm

D
single double triple storm

E
single double triple storm
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Extra Graph Paper (if necessary)
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4W\ 'HVFULSWLRQ 8QLW�3ULFH 7RWDO

, % 5�*XLGH�5HVLGHQWLDO +\GURQLF +HDWLQJ
,QVWDOODWLRQ�'HVLJQ

����1RQPHPEHU
����0HPEHU
6HW�RI����IRU�����

, % 5�5DWLQJV�IRU�%RLOHUV��%DVHERDUG
5DGLDWLRQ��)LQQHG�7XEH��&RPPHUFLDO��DQG
,QGLUHFW�)LUHG�:DWHU�+HDWHUV��-DQXDU\������

����1RQPHPEHU
����0HPEHU

+����+HDW�/RVV�&DOFXODWLRQ������� ������

����:+ :KROH�+RXVH�+HDW�/RVV�(VWLPDWH
)RUP

6LQJOH�FRS\�IRU���
3DFN�RI����IRU����

:RUNVKHHW�3DGV�IRU�)RUP��������IRU�XVH�ZLWK
*XLGH�+��������VKHHWV�WR�D�SDG� ���SHU�SDG

3UDFWLFDO�*XLGHOLQHV�IRU�,GHQWLI\LQJ�*DV�/HDNV
�9LGHR�

����1RQPHPEHU
3DFN�RI����IRU�����
����0HPEHU
3DFN�RI����IRU����

3UDFWLFDO�*XLGHOLQHV�IRU�,GHQWLI\LQJ�*DV�/HDNV
�&'�520�

����1RQPHPEHU
3DFN�RI����IRU�����
����0HPEHU
3DFN�RI����IRU����

6HW�RI�����VFDOH�+RXVH�3ODQV ����SHU�VHW


�6KLSSLQJ�	�+DQGOLQJ�&KDUJHV�DUH�VXEMHFW�WR�FKDQJH�
$GGLWLRQDO�FKDUJHV�ZLOO�EH�DGGHG�IRU�LQWHUQDWLRQDO�VKLSSLQJ�
, % 5�*XLGH
V�UHTXLUH�DGGLWLRQDO�VKLSSLQJ�DQG�KDQGOLQJ�FKDUJHV�

6XE�7RWDO


�6KLSSLQJ�	�+DQGOLQJ�IRU
3UHSDLG�8�6��2UGHUV�2QO\ ��

�1-�UHVLGHQWV�DGG����VDOHV�WD[�
�2KLR�UHVLGHQWV�DGG������VDOHV�WD[�

�5,�UHVLGHQWV�DGG����VDOHV�WD[�
�9$�UHVLGHQWV�DGG����VDOHV�WD[�

127(� ,I�WD[�H[HPSW��SOHDVH�DWWDFK
D�FRS\�RI�\RXU�WD[�H[HPSW�FHUWLILFDWH�

$GG�DQ�DGGLWLRQDO����SHU
, % 5�*XLGH�2UGHU�IRU
6KLSSLQJ�	�+DQGOLQJ

6XE�7RWDO

6DOHV�7D[

727$/

1DPH

$GGUHVV

&LW\ 6WDWH =,3

3KRQH (PDLO�

'DWH�

32��

%LOO�WR�$GGUHVV

&KHFN

$PHULFDQ�([SUHVV

0DVWHU&DUG

9LVD

1DPH

&&�

([SLUHV�00�<<�

3D\PHQW�'HWDLOV

7KDQN�<RX�

2UGHU�)RUP

&RPPHUFLDO�$GGUHVV 5HVLGHQWLDO�$GGUHVV

1DPH

$GGUHVV

&LW\ 6WDWH =,3

3KRQH

6KLS�7R�$GGUHVV�

3OHDVH�FRPSOHWH�WKLV�IRUP�DQG�ID[�LW�EDFN�WR�XV�DW��������������RU�PDLO�LW�WR�WKH�DGGUHVV�DW�WKH�WRS�RI�WKH�SDJH�
,I�\RX�KDYH�DQ\�TXHVWLRQV��ZH�FDQ�EH�UHDFKHG�YLD�HPDLO�DW�SXEOLFDWLRQV#DKULQHW�RUJ RU�E\�SKRQH�DW��������������IURP���DP�WR���SP��(7�
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