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Results   ↓ 

 

Daysim Simulation Report (Non-Dimming System) 

In short... 

 Daylight Factor (DF) Analysis: 100% of all illuminance sensors have a daylight factor of 2% or higher. If the 

sensors are evenly distributed across 'all spaces occupied for critical visual tasks', the investigated lighting zone 

should qualify for the LEED-NC 2.1 daylighting credit 8.1 (see www.usgbc.org/LEED/). 

 Daylight Autonomy (DA) Analysis: The daylight autonomy for the core workplane sensor is 0% .  

 Useful Daylight Index (UDI) Analysis: The Useful Daylight Indices for the Lighting Zone are UDI<100=1%, UDI100-

2000=38%, UDI>2000=61% .  

 Continuous Daylight Autonomy (DAcon)and DAmax Analysis: 0% of all illuminance sensors have a DAcon above 

40% . 0% of all illuminance sensors have a DAmax above 5% .  

 Electric Lighting Use: The predicted annual electric lighting energy use in the investigated lighting zone is: 3.6 

kWh/unit area. Assuming a lighting zone size of 800 [unit area], this corresponds to a total annual lighting 

energy use of 2914.7 kWh.  

 

Daysim Simulation Report (Photosensor Dimming System) 

In short... 

 Daylight Factor (DF) Analysis: 100% of all illuminance sensors have a daylight factor of 2% or higher. If the 

sensors are evenly distributed across 'all spaces occupied for critical visual tasks', the investigated lighting zone 

should qualify for the LEED-NC 2.1 daylighting credit 8.1 (see www.usgbc.org/LEED/). 

 Daylight Autonomy (DA) Analysis: The daylight autonomy for the core workplane sensor is 98% .  

 Useful Daylight Index (UDI) Analysis: The Useful Daylight Indices for the Lighting Zone are UDI<100=1%, UDI100-

2000=38%, UDI>2000=61% .  

 Continuous Daylight Autonomy (DAcon)and DAmax Analysis: 100% of all illuminance sensors have a DAcon above 

80% . 100% of all illuminance sensors have a DAmax above 5% .  

 Electric Lighting Use: The predicted annual electric lighting energy use in the investigated lighting zone is: 0.6 

kWh/unit area. Assuming a lighting zone size of 800 [unit area], this corresponds to a total annual lighting 

energy use of 477.0 kWh.  

 

Conclusion  ↓ 

 

The simulation results indicated a possible lighting power savings of approximately 2437.7 kWh. At an approximate 

utility cost of $0.09033 per kWh (see the derivation of this value in the photovoltaic electrical depth study), the 

installation of a photosensor dimming system in the office space has the potential to save just $220 per year. This is 

likely not enough savings to warrant the installation of photosensor system in this space financially. The low savings is 

likely due to the relatively small size of the windows in comparison to the space. In addition, since the orientation of the 

windows is to the north, the amount of available daylight is limited. 



U
I

B

 

O

a

p

m

 

S

 

A

lo

f

w

e

c

UCI Natural S
rvine CA 

Breadth Topic

One of the mo

and the north

potential to b

mechanical br

Solar Study 

A solar penet

obby. Becaus

for daylight p

were analyze

even on the so

compared to t

ciences Unit II

cs | Mechanica

M

ost prominent

h plaza spac

e a weak poi

readth study. 

tration study w

se the curtain 

penetration in

ed on this day

olstice. This inf

the real value

I 

al 

E C H A N I C

t architectural

e. Although v

int in the build

 

was performe

 wall faces ro

nto the space,

y. As illustrat

formation sug

e if the calcula

A L  B R E A D

 features of t

visually impo

ding envelope

ed for the cu

oughly north, 

, as the sun t

ed by the fig

gests that the

ation assumes 

Summer So

 
 

 

 

D T H  –  C U

the building is

rtant to the 

e. The therma

 

rtain wall to 

the summer so

ravels to its m

gures below, 

e solar heat g

 no additiona

 

olstice – June 

R T A I N  W A

s the four-sto

architecture, 

al impact of th

determine th

olstice was de

most northern

very little di

ain calculated

al shading of t

21 – 7AM 

A L L  S T U D

ry glass curta

this large ex

he north curta

e amount of 

etermined to 

 point in the 

rect sunlight i

d in this study

the curtain wa

Thesis Sum
Grant 

Y  

ain wall betw

xpanse of gla

ain wall is the 

 

possible sola

be the worst-

sky at noon. 

is able to ent

y may be som

all. 

 

mmary Repor
W Kightlinge

Page | 100

een the lobby

azing has the

 subject of thi

↓

r gain for the

-case scenario

Several time

ter the space

mewhat high a

rt 
er 

0 

y 

e 

is 

↓ 

e 

o 

es 

e, 

s 



UCI Natural Sciences Unit II  Thesis Summary Report 
Irvine CA  Grant W Kightlinger 

Breadth Topics | Mechanical  Page | 101 

 

 

 
Summer Solstice – June 21 – 9AM 

 

 

 

 

 

 

 
Summer Solstice – June 21 – 11AM 

 

 

 

 



UCI Natural Sciences Unit II  Thesis Summary Report 
Irvine CA  Grant W Kightlinger 

Breadth Topics | Mechanical  Page | 102 

 

 

 
Summer Solstice – June 21 – 1PM 

 

 

 

 

 

 

 
Summer Solstice – June 21 – 3PM 

 

 

 

 



UCI Natural Sciences Unit II  Thesis Summary Report 
Irvine CA  Grant W Kightlinger 

Breadth Topics | Mechanical  Page | 103 

 

 

 

 
Summer Solstice – June 21 – 5PM 

  



U
I

B

 

E

 

T

v

h

f

 

I

 

S

S

 

G

N

 

F

N

 

C

 

UCI Natural S
rvine CA 

Breadth Topic

Existing Glaz

The curtain wa

value of 0.29

http://susdesig

for each mont

nput Data As

Solar Heat Ga

SHGC = SC x

Ground Surfa

New Concrete

Façade Orien

North 

Climate Data 

ciences Unit II

cs | Mechanica

ing 

all glazing is 

9 and a minim

gn.com/windo

h based on cl

ssumptions / 

ain Coefficien

x 0.87 = 0.44

ce Reflectanc

e = 0.32 

tation:  

 

* Based on

I 

al 

 

defined in the

mum shading c

owheatgain/in

limate data fo

 Calculations

nt (SHGC):  

4 x 0.87 = 0.3

e:  

 National Clim

 

e project spe

coefficient (SC

ndex.php, app

or Los Angele

s 

3696 ≈ 0.37 

matic Data Ce

 
 

 

cifications to 

C) of 0.44. U

proximate hea

es, California. 

 

 

 

enter (NCDC)

be 1” thick in

Using the onlin

at gain value

 

 measuremen

nsulated Heat

ne window he

es in BTU/ft²/

ts – www.ncd

Thesis Sum
Grant 

t Mirror 66 C

eat gain calcu

/day have be

 

c.noaa.gov 

mmary Repor
W Kightlinge

Page | 104

↓

lear with a U

ulation tool a

een calculated

rt 
er 

4 

↓ 

-

at 

d 



U
I

B

 

O

 

M

 

A

P

t

 

UCI Natural S
rvine CA 

Breadth Topic

Output and C

Modified Glaz

A new curtain

PPG SOLARB

ransmission, w

Januar

Februa

March

April

May

June

July

Augus

Septemb

Octobe

Novemb

Decemb

Month

ciences Unit II

cs | Mechanica

Calculated He

zing 

n wall glazing

BAN 70XL gl

which is an imp

He

(BTU 

ry

ry

h

st

ber

er

ber

ber

h

I 

al 

eat Gain 

* Curtain wa

 

g has been se

lass has bee

portant archit

 

eat Gain Rate

per ft² per Da

52

71

93

113

139

157

178

140

102

74

56

47

all glass area 

elected as a 

en chosen for

tectural desig

w

e Ca

ay)

 
 

 

 

 used for thes

 comparison t

r its low sola

n quality. Par

 

www.ppg.com

alculated Hea

(BTU per Da

139457

190413

249414

303052

372781

421054

477374

375462

273551

198459

150185

126048

ANNU

se calculations

to analyze e

ar heat gain

rtial product s

m 

at Gain

ay)
D

UAL TOTAL

s: 2681.9 ft² 

nergy saving

n coefficient 

specifications 

Mo

31

28

31

30

31

31

30

31

30

31

31

30

365

Days

Thesis Sum
Grant 

s over the ex

and superio

are included 

onthly Heat G

(BTU)

4323182

5331567

7731845

9091556

11556199

12631630

14798585

11263874

8480088

5953762

4655735

3781444

99599467

mmary Repor
W Kightlinge

Page | 105

 

↓

xisting system

r visible ligh

below. 

Gain

rt 
er 

5 

↓ 

m. 

ht 

 



UCI Natural Sciences Unit II  Thesis Summary Report 
Irvine CA  Grant W Kightlinger 

Breadth Topics | Mechanical  Page | 106 

 

Input Data 

Solar Heat Gain Coefficient (SHGC):  

SHGC = 0.27 

 

Output and Calculated Heat Gain 

 

 
 

Conclusions  ↓ 

 

After completing the thermal gain analysis, the modified curtain wall system using PPG SOLARBAN 70XL glass is 

expected to reduce the annual heat gain from 99,599 kBTU to 72,539 kBTU. This represents an approximate 27% 

reduction in cooling load for this space. Although the initial installation cost would be higher, consideration of a more 

thermally resistant glazing system for the north curtain wall is recommended. 

Heat Gain Rate Calculated Heat Gain Monthly Heat Gain

(BTU per ft² per Day) (BTU per Day) (BTU)

January 38 101911 31 3159249

February 52 139457 28 3904810

March 67 179686 31 5570254

April 82 219914 30 6597412

May 101 270869 31 8396950

June 114 305734 31 9172012

July 130 348644 30 10807956

August 102 273551 31 8206537

September 75 201141 30 6235359

October 54 144821 31 4344637

November 41 109957 31 3408663

December 34 91184 30 2735512

365 72539350

Month Days

ANNUAL TOTAL
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Reverberation Time – Existing  ↓ 

DESCRIPTION 
SURFACE AREA 

S [ft²] 

S x α 

125 Hz 
250 Hz 500 Hz 1000 

Hz 

2000 Hz 4000 Hz 

Floor 1 696 13.92 41.76 97.44 257.52 417.60 452.40 

Floor 2 534 5.34 5.34 8.01 10.68 10.68 10.68 

Interior Walls 517 149.93 51.70 25.85 20.68 36.19 46.53 

Wooden Panel Wall 132 19.80 14.52 13.20 9.24 7.92 9.24 

Concrete Walls 330 3.30 3.30 4.95 6.60 6.60 6.60 

ACT Ceiling 499 372.40 455.70 406.70 485.10 485.10 460.60 

Ceiling 2 490 144.71 49.90 24.95 19.96 34.93 44.91 

Interior Doors 42 7.98 5.88 3.78 2.52 2.52 2.10 

Elevator Doors 24 1.20 2.40 2.40 2.40 1.68 0.48 

Exterior Doors 42 2.10 4.20 4.20 4.20 2.94 0.84 

Curtain Wall 594 106.92 35.64 23.76 29.70 11.88 11.88 

Curtain Wall Framing 18 0.90 1.80 1.80 1.80 1.26 0.36 

Interior Windows 48 8.64 2.88 1.92 1.44 0.96 0.96 

Corridor Openings 226 135.60 135.60 135.60 135.60 135.60 135.60 

Space Volume (V) 13,530 ft³ 

a = Σ (S x α) 837.14 810.62 754.56 987.44 1155.86 1183.18 

T60 = 0.05 x V/a 0.808 0.835 0.897 0.685 0.585 0.572 

 

a = Room Absorption (Sabins) 

T60 = Reverberation Time (Seconds) 
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Reverberation Time – Designed  ↓ 

DESCRIPTION 
SURFACE AREA 

S [ft²] 

S x α 

125 Hz 
250 Hz 500 Hz 1000 

Hz 

2000 

Hz 

4000 

Hz 

Floor 1 696 13.92 41.76 97.44 257.52 417.60 452.40 

Floor 2 534 5.34 5.34 8.01 10.68 10.68 10.68 

Interior Walls 517 149.93 51.70 25.85 20.68 36.19 46.53 

Wooden Panel Wall 132 19.80 14.52 13.20 9.24 7.92 9.24 

Concrete Walls 330 3.30 3.30 4.95 6.60 6.60 6.60 

ACT Ceiling 0 0.00 0.00 0.00 0.00 0.00 0.00 

Ceiling 2 989 286.81 98.90 49.45 39.56 69.23 89.01 

Interior Doors 42 7.98 5.88 3.78 2.52 2.52 2.10 

Elevator Doors 24 1.20 2.40 2.40 2.40 1.68 0.48 

Exterior Doors 42 2.10 4.20 4.20 4.20 2.94 0.84 

Curtain Wall 594 106.92 35.64 23.76 29.70 11.88 11.88 

Curtain Wall Framing 18 0.90 1.80 1.80 1.80 1.26 0.36 

Interior Windows 48 8.64 2.88 1.92 1.44 0.96 0.96 

Corridor Openings 226 135.60 135.60 135.60 135.60 135.60 135.60 

Space Volume (V) 13,530 ft³ 

a = Σ (S x α) 742.44 403.92 372.36 521.94 705.06 766.68 

T60 = 0.05 x V/a 0.911 1.675 1.817 1.296 0.959 0.882 

 

Comparison / Analysis  ↓ 

 125 Hz 
250 Hz 500 Hz 1000 

Hz 

2000 

Hz 

4000 

Hz 

T60 – Existing (Seconds) 0.808 0.835 0.897 0.685 0.585 0.572 

T60 – Designed (Seconds) 0.911 1.675 1.817 1.296 0.959 0.882 

Difference (Seconds) 0.103 0.840 0.920 0.611 0.374 0.310 

 

The removal of the acoustic ceiling tile from the center of the lobby creates a notable increase in the reverberation 

times within the space. This difference has the potential to adversely affect the quality of speech recognition in the 

lobby. Any increase in reverberation time is undesirable in the space. However, the final values for reverberation time 

are still marginally acceptable for a large public space such as this. Several unknown variables such as plant life and 

human occupancy in the space will also likely act to decrease the reverberation time here. 

 

If the project budget allows, addition of sound absorbing materials back into the space should be used to improve the 

acoustic performance. Another option is to change the lighting design back to be integrated into an acoustic tile ceiling 

in the lobby. For this project, the lighting design and visual experience of the space from indoors and outdoors are of 

greater importance than a minor improvement in acoustic quality. Ideally, a new sound dampening method would allow 

the lighting appearance to stay fairly constant while still reducing the reverberation time in the room. 




