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• Homework 2 is graded, and the solution is posted

• Homework 3 Part (a) is due tonight

• How was the Revit training?

• Group composition 
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• Radiant Transfer Series Method (RTSM)

CTS = Conduction Transfer Series
RTF = Radiant Transfer Function
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𝑞! =#
"#$

%&

𝑐"𝑈𝐴(𝑡'()*+,-,!*"/ − 𝑡-0)
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• Comparison between different wall assemblies:
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𝑄! = 𝑟$𝑞! + 𝑟1𝑞!*/ + 𝑟%𝑞!*%/ + … .+𝑟%&𝑞!*%&/

q 𝑄! : Cooling load for the current hour 𝜃
q 𝑞! : Heat gain for the current hour
q 𝑞!"#$ : Heat gain n hours ago 
q 𝑟%, 𝑟&, …: RTFs 



Recap

12



Recap

13



EXAMPLE (LIGHTING FIXTURES)
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Example (Lighting Fixture)
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Example: An interior zone with florescent lighting fixture has a 
power use of 1000 W. Calculate:

q The percentage of radiant and convective parts.
q The associated load at 2 pm? 
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• Radiant Transfer Series Method (RTSM)

CTS = Conduction Transfer Series
RTF = Radiant Transfer Function
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Solution: Method 1:
𝑓!"#

𝑓$%&' = 1 − 𝑓!"#



Example (Lighting Fixture)
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Solution: Method 2:

𝑓!"#

𝑓$%&'
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Example (Lighting Fixture)
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𝑄&',)*+,*-,./ = 𝑓)*+×[𝑟%𝑞&' + 𝑟&𝑞&'"& + 𝑟0𝑞&'"0 + … .+𝑟01𝑞&'"01]

𝑄16 = 𝑄16,-+7,+8,9: +𝑄16,0(;9:08,9:

𝑄&',)*+,*-,./ = 𝑓)*+× 𝑟%𝑞&' + 𝑟&𝑞&1 + 𝑟0𝑞&0 + … .+𝑟01𝑞&2



Example (Lighting Fixture)
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• Let’s complete this table together …

Hour 𝒓𝜽 𝒒𝜽 𝒇𝒓𝒂𝒅 𝒒𝜽,𝒓𝒂𝒅



Example (Lighting Fixture)
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𝑄&',34#./3-,./ = 𝑓34#.×𝑞&',34#. = 0.4×1000 𝑊 = 400 𝑊

𝑄&',)*+,*-,./ = 0.42 ×[ 0.46 1000 𝑊 + 0.19 1000 𝑊 +
… .+ 0 0.42 1000 𝑊 = 420 𝑊

Try to solve this exam using a schedule for the lighting fixtures

Did we really need to write the series?



Example (Lighting Fixture)
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• Solve this exam using a schedule for the lighting fixtures

Hour 𝒓𝜽 𝒒𝜽 𝒇𝒓𝒂𝒅 𝒒𝜽,𝒓𝒂𝒅
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Example (Heating Load)
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Example: Calculate the room heating load for a top floor with 
the following information:

q The location is Chicago
q Roof area is 100 ft2

q Each wall area is 50 ft2

q Window area on each wall is 25 ft2

q Room height is 9 ft
q Infiltration rate is 1 ACH 
q Roof U-value is 0.0799 Btu/h-ft2-ºF
q Windows U-value is 0.5 Btu/h-ft2-ºF
q The wall assembly entails: 4’’ brick, wall air space resistance, R-5 1’’ 

insulation board, 8’’ LW concrete block



Example (Heating Load)
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Solution:
• Find the outdoor design condition using Chapter 14



Example (Heating Load)
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• Find the wall U-value



Example (Heating Load)
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• Understand the heat load calculation components:

Underground Level

Ground Level



Example (Heating Load)
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𝑄5*66 = 𝑈5*66×𝐴5*66× 𝑡)447 − 𝑡88.:%
= 0.103 4×50 × 72 − (−1) = 1503.8

𝐵𝑡𝑢
ℎ

𝑄5,# = 𝑈5,#×𝐴5,#× 𝑡)447 − 𝑡88.:%
= 0.5 × 4×25 × 72 − −1 = 7300

𝐵𝑡𝑢
ℎ

• Calculate the enclosure heat transfer:

𝑄)44< = 𝑈)44<×𝐴)44<× 𝑡)447 − 𝑡88.:%
= 0.0799 × 100 × 72 − −1 = 583.27 =->

?)



Example (Heating Load)
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• Calculate the infiltration rate:

𝐼𝑛𝑓𝑖𝑙𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 =
𝑉𝑜𝑙𝑢𝑚𝑒×𝐴𝐶𝐻

60
=
100 𝑓𝑡0×9×1

60
= 15 𝑐𝑓𝑚

𝑄,#<,6-)*-,4# = 1.1×15× 72 − (−1) = 1204.5
𝐵𝑡𝑢
ℎ𝑟

𝑄,#<,6-)*-,4# = 𝑞@ = 1.1×𝑄@× 𝑡)447 − 𝑡88.:%
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• Sum all the heat loads:

𝑄8(8+) = 𝑄?+)) +𝑄?,; +𝑄-((@ +𝑄,;@,)8-+8,(;

𝑄!"!#$ = 1503.8 + 7300 + 583.27 + 1204.5 = 10591.57
𝐵𝑡𝑢
ℎ𝑟
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Example (Building Enclosure)
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Example: Calculate the radiative and convective cooling load 
for a south facing wall at 4 pm with the following information

q The location is Chicago
q Wall area is 1000 ft2

q Wall assembly is Wall #38



Example (Building Enclosure)
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• Solution:

CTS = Conduction Transfer Series
RTF = Radiant Transfer Function
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Example (Building Enclosure)
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• Write the cooling load equations:

𝑄0(;7,1A = 𝑄0(;7,1A,-+7+ 𝑄0(;7,1A,0(;9

𝑄0(;7,1A,-+7 = fBCD×𝑄0(;7,1A

𝑄0(;7,1A,0(;9 = fEFGH×𝑄0(;7,1A



Example (Building Enclosure)
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• Write the cooling load equations:

𝑄0(;7,1A,0(;9 = fEFGH×𝑄0(;7,1A

𝑄0(;7,1A,0(;9 = 𝑞0(;7,1A



Example (Building Enclosure)
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• Write the cooling load equations:

𝑄0(;7,1A,-+7 = 𝑟$×𝑞0(;7,1A,-+7+𝑟1×𝑞0(;7,1I,-+7

+ 𝑟%×𝑞0(;7,16,-+7 + 𝑟&×𝑞0(;7,1&,-+7

+ 𝑟%%×𝑞0(;7,1J,-+7 + 𝑟%&×𝑞0(;7,1K,-+7

+⋯+⋯+⋯+⋯



Example (Building Enclosure)
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• Write the cooling load equations:

𝑞! =N
AB%

01

𝑐A𝑈𝐴(𝑡/,!"A$ − 𝑡)3)

𝑞34#+,&: = 𝑈𝐴[𝑐% 𝑡@46"*,),&: − 𝑡@/-C4,#- + 𝑐& 𝑡@46"*,),&2 − 𝑡@/-C4,#-

+ …𝑐00 𝑡@46"*,),&D − 𝑡@/-C4,#- + 𝑐01 𝑡@46"*,),&E − 𝑡@/-C4,#- ]

+ …+ ⋯+⋯
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• Let’s look at Problem 1 Part (c) of the shared exam solutions



Example (Building Enclosure)
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• Write the cooling load equations:

𝑞! =N
AB%

01

𝑐A𝑈𝐴(𝑡/,!"A$ − 𝑡)3)

𝑞34#+,&: = 𝑈𝐴[𝑐% 𝑡@46"*,),&: − 𝑡@/-C4,#- + 𝑐& 𝑡@46"*,),&2 − 𝑡@/-C4,#-

+ …𝑐00 𝑡@46"*,),&D − 𝑡@/-C4,#- + 𝑐01 𝑡@46"*,),&E − 𝑡@/-C4,#- ]

+ …+ ⋯+⋯
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OpenStudio Load Calc
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• How many of you finish the modeling? 



OpenStudio Load Calc
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• Read the results



OpenStudio Load Calc
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• Read the results



OpenStudio Load Calc
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• Read the results



OpenStudio Load Calc
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• Read the results


