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3YYS2 :PSJ FLOWQ^ 

D&B& 6S[PWTSRLSYHQ ?WTYLJYPTS 3NLSJ^ 

>MMPJL TM CWHSXUTWYHYPTS # 3PW @ZHQPY^ 
3XXLXXRLSY HSK BYHSKHWKX 5P[PXPTS 

*((( CWH[LW\TTK 5WP[L 

3SS 3WITW$ <9 ,0)(-

AL2 9cc_\VTg\ba Ybe 9_gXeaTg\iX EXg[bWb_bZl Ybe GYY(<lV_X LXV[ab_bZl <eXW\gf 

9f W\fVhffXW \a bhe ̀ XXg\aZ' CTahTel 4g[' -+,.' <[elf_Xe @ebhc DD< #p<[elf_Xeq$ \f Tcc_l\aZ Ybe -++4( 

-+,.EP T_gXeaTg\iX `Xg[bWb_bZl bYY(VlV_X gXV[ab_bZl VeXW\gf Ybe HTffXaZXe <Tef TaW D\Z[g(=hgl LehV^f 

eXdh\e\aZ ?XWXeT_ JXZ\fgXe abg\VX) 

GYY(VlV_X gXV[ab_bZ\Xf jXeX TV^abj_XWZXW Ul >H9 Tf Ta \`cbegTag Vbage\Uhgbe Ybe _bjXe\aZ ZeXXa[bhfX 

ZTfXf TaW eXWhV\aZ cXgeb_Xh` WXcXaWXaVX \a g[X -+,-(-+,1EP TaW -+,2(-+-0EP ZeXXa[bhfX ZTf TaW 

YhX_ XVbab`l eh_Xf) 

L[X bYY(VlV_X gXV[ab_bZ\Xf UX\aZ Vbaf\WXeXW \a g[\f Tcc_\VTg\ba [TiX `Xg g[X eXdh\eXW T_gXeaTg\iX #aba 0( 

VlV_X$ `Xg[bWb_bZ\Xf Tf WXfVe\UXW \a 20 ?J -0//+) L[X gXV[ab_bZ\Xf \aV_hWXW \a g[\f Tcc_\VTg\ba TeX 
g[Xe`T_ Vbageb_ TaW [\Z[ XYY\V\XaVl XkgXe\be _\Z[gf) 9ggTV[XW \a g[X TccXaW\k TeX WXgT\_f bY g[X 

T_gXeaTg\iX `Xg[bWb_bZ\Xf' g[X Xfg\`TgXW VeXW\g _XiX_f' TaW fT`c_X VT_Vh_Tg\baf) L[X `Xg[bWb_bZ\Xf TeX 

fhccbegXW Ul KbV\Xgl bY 9hgb`bg\iX >aZ\aXXe\aZ #K9>$' FTg\baT_ JXaXjTU_X >aXeZl DTU #FJ>D$ TaW 

\agXeaT_ <[elf_Xe TaT_lfXf) 

<[elf_Xe \f T Yh__ _\aX Thgb`bg\iX `TahYTVgheXe XaZTZXW \a g[X WXf\Za TaW cebWhVg\ba bY _\Z[g(Whgl 
iX[\V_Xf eTaZ\aZ Yeb` Vb`cTVg cTffXaZXe VTef gb Yh__ f\mX c\V^hc gehV^f) <[elf_Xe \f Vb``\ggXW gb 

\`c_X`Xag\aZ gXV[ab_bZ\Xf g[Tg eXWhVX ZeXXa[bhfX ZTfXf TaW YhX_ Vbafh`cg\ba) 

<[elf_Xe TcceXV\TgXf g[X bccbegha\gl gb fhU`\g g[\f Tcc_\VTg\ba Ybe bYY(VlV_X VeXW\gf TaW _bb^f YbejTeW gb 

lbhe g\`X_l eXi\Xj) 

K\aVXeX_l' 

KgXiXa ETmheX 

KXa\be ETaTZXe ( NX[\V_X >ai\eba`XagT_ <Xeg\Y\VTg\ba 
JXZh_Tgbel 9YYT\ef ( <[elf_Xe @ebhc DD< 

VV5 @Tel J Gf[abV^ 

?hX_ >Vbab`l*@A@ HebZeT`f' JXZh_Tgbel 9YYT\ef' <[elf_Xe @ebhc DD< 
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3??6=59G 9 

COLWRHQ 4TSYWTQ CLJOSTQTNPLX 

L[Xe`T_ Vbageb_ gXV[ab_bZl bYY(VlV_X VeXW\gf TeX VT_Vh_TgXW hf\aZ TiXeTZX lXTe_l Whgl(VlV_X haWXe 

iTe\bhf V_\`Tg\V VbaW\g\baf) 

P& BTQHW 7QHXX'7QH_PSN 
<[elf_Xe XiT_hTgXf \gf Z_Tm\aZ gXV[ab_bZ\Xf hf\aZ g[X K9> #-++2(+,(,,4/$

, 
Y\aW\aZf' j[\V[ dhTag\Y\XW g[X 

TU\_\gl bY fb_Te g[Xe`T_ gXV[ab_bZ\Xf g[Tg eXWhVX T\e VbaW\g\ba\aZ #9*<$ YhX_ hfTZX) L[X `T\a ZbT_ bY g[\f 

K9> fghWl jTf gb WX`bafgeTgX g[Tg TWiTaVX g[Xe`T_ gXV[ab_bZ\Xf VTa eXWhVX Vbb_\aZ _bTWf Ul .+" TYgXe 

T iX[\V_X \f cTe^XW \a g[X fha)
, 

L[X fghWl Yheg[Xe YbhaW g[Tg g[\f .+" eXWhVg\ba \a _bTW XdhTgXf gb Ta 

TiXeTZX -1" eXWhVg\ba \a YhX_ Vbafh`cg\ba) 

L[X K9> WTgT f[bja \a LTU_X ,),
, 

UX_bj' f[bjf g[Tg g[X T\e UeXTg[ gX`cXeTgheX \f eXWhVXW Ul 4)2s< 

j[Xa hf\aZ fb_Te Z_Tff j\g[ .." gbgT_ fb_Te XaXeZl geTaf`\ggTaVX #/- Lgf eTg\aZ$ ) Mf\aZ p9\e :eXTg[ 

LX`cXeTgheXq gb ZThZX bVVhcTag Vb`Ybeg _XiX_f \f T fgTaWTeW \aWhfgel ceTVg\VX) 

LTU_X ,), 

9\e( 
?bbg 

9\e( 
:eXTg[ 

9\e =Tf[UbTeW JbbY 
>kgXe\be 

?ebag 
=e\iXe KXTg 

?ebag HTff 
KXTg 

O\aWf[\X_W 

Kb_Te JXY_XVg\iX 
@_Tff(T__ 
_bVTg\baf' 
iXag\_Tg\ba 

0)1 ,-)+ 3)3 ,1)3 4)3*1)+ ,+). ,,)4 -+)/ 

Kb_Te JXY_XVg\iX 
@_Tff(T__ 
_bVTg\baf 

/)/ 4)2 2), ,/)0 0)0 3)2 3)2 ,4). 

Mf\aZ g[X WTgT Yeb` g[X K9> fghWl' baX VTa \agXecb_TgX g[Tg XTV[ ,s< eXWhVg\ba \a g[X T\e UeXTg[ 
gX`cXeTgheX XdhTgXf gb -)-" YhX_ hfTZX eXWhVg\ba Ybe g[X TiXeTZX iX[\V_X) L[XfX VT_Vh_Tg\baf TeX f[bja 

\a LTU_X ,)- UX_bj5 

, 
K9> R-++2(+,(,,4/S JXWhVg\ba \a NX[\V_X LX`cXeTgheX TaW ?hX_ MfX Yeb` <TU\a NXag\_Tg\ba' Kb_Te(JXY_XVg\iX HT\ag' TaW T FXj 

Kb_Te(JXY_XVg\iX @_Tm\aZ 

.
 



LTU_X ,)-

LXV[ab_bZl 
9\e :eXTg[ 

LX`cXeTgheX 
JXWhVg\ba #s<$ 

9\e <baW\g\ba 
DbTW 

JXWhVg\ba #"$ 

9\e <baW\g\ba ?hX_ 
<bafh`cg\ba 
JXWhVg\ba #"$ 

9*< #"$ ?hX_ 
<bafh`cg\ba 

JXWhVg\ba cXe s< 

Kb_Te @_Tff & 
NXag\_Tg\ba 

,-)+ .+ -1 

Kb_Te @_Tff 1&/ 
7.+%#4)2*,-$ 

7 -/)-0 
7-1%#4)2*,-$ 

7 *) 
7 -, * 4)2 

7 *&* 

O[Xa g[X K9> fghWl jTf VbaWhVgXW Whe\aZ g[X fh``Xe -++0 g[ebhZ[ -++1' \aWhfgel jTf hf\aZ fb_Te 
_\Z[g ZeXXa Z_Tff j\g[ T Lgf eTg\aZ bY 1- Tf \gf pUTfX_\aXq Z_Tff) L[XeXYbeX g[\f WX_gT \a g[X T\e UeXTg[ 

gX`cXeTgheX eXWhVg\ba bY 4)2s< ba g[X /- Lgf Z_Tff \a g[X `bW\Y\XW iX[\V_X jTf biXe T 1- Lgf Z_Tff 
UTfX_\aX iX[\V_X) <[elf_Xe \f hf\aZ fb_Te Z_Tff j\g[ eTg\aZf UXggXe g[Ta 1- Lgf ba iX[\V_Xf gb eXWhVX fb_Te 

_bTWf) L[X fb_Te Z_Tff _bjXef g[X iX[\V_X VTU\a T\e UeXTg[ gX`cXeTgheXf Tf WXgT\_XW TUbiX TaW g[XeXYbeX 

<[elf_Xe ̀ XXgf g[X bYY(VlV_X gXV[ab_bZl Ve\gXe\T) 9a XkT`c_X VT_Vh_Tg\ba Ybe g[X bYY(VlV_X VeXW\g \f f[bja 
UX_bj) L[X 9\e :eXTg[ LX`cXeTgheX JXWhVg\ba if Lgf \f f[bja \a g[X gTU_X ,). TaW g[X eX_Tg\baf[\c \f 

c_bggXW \a ?\ZheX ,), UX_bj5 

LTU_X ,). 

@_Tff LXV[ab_bZl @_Tff Lgf #"$ 9\e :eXTg[ LX`cXeTgheX 
JXWhVg\ba #s<$ 

:TfX_\aX @_Tff 1- + 

@_Tff KghW\XW \a K9> 
R-++2(+,(,,4/S 

/- 4)2 

/
 



?\ZheX ,), #Lgf if) 9\e :eXTg[ LX`cXeTgheX JXWhVg\ba H_bg$ 

:TfXW ba g[X TUbiX TaT_lf\f' Ta XkT`c_X VeXW\g VT_Vh_Tg\ba \f f[bja UX_bj Ybe VT_Vh_Tg\aZ bYY(VlV_X 

VeXW\gf Ybe 03 Lgf fb_Te Z_Tff) -

6]HRUQL >MM%4^JQL 4WLKPY JHQJZQHYPTS MTW YOL XTQHW NQHXX2 

9\e :eXTg[ LX`cXeTgheX JXWhVg\ba 7 #(+)/30 % 03 & .+)+2$ 7 ,)4/s<
 

9*< ?hX_ <bafh`cg\ba JXWhVg\ba 7 ,)4/s< % -)-" * s< 7 /)-2"
 

GYY(<lV_X <eXW\g5
 
9iXeTZX NX[\V_X GYY(<lV_X <eXW\g <Te 7 ,.)- % /)-2*,++ 7 (&-. Z*`\_X
 

9iXeTZX NX[\V_X GYY(<lV_X <eXW\g LehV^ 7 ,0)- % /)-2*,++ 7 (&.- Z*`\_X
 

O[XeX 

o ,.)- Z*`\_X \f g[X TiXeTZX \`cTVg bY 9*< Ybe VTe
. 

o ,0)- Z*`\_X \f g[X TiXeTZX \`cTVg bY 9*< Ybe gehV^
. 

o /)-2 \f g[X " 9*< YhX_ Vbafh`cg\ba eXWhVg\ba j\g[ 03 Lgf eTgXW fb_Te Z_Tff 

-
<[elf_Xe*Khcc_\Xe gXfg\aZ ba g[X UTfX fb_Te Z_Tff*Z_Tm\aZ #BKG ,.3.2$ 

. 
Ba g[X -+,-(,1EP eh_X' >H9 Xfg\`TgXW g[Tg g[X TiXeTZX \`cTVg bY g[X 9*< flfgX` _bTW \f ,/)+ Z <G-*`\_X%) L[X 9ZXaVl T_fb 

Xfg\`TgXW g[Tg g[X VTe*gehV^ \aWhfgel `\k \f 1+*/+) Mg\_\m\aZ g[\f \aYbe`Tg\ba' <[elf_Xe VT_Vh_TgXf g[X 9*< \`cTVg Ybe g[X VTe TaW 
g[X gehV^ UTfXW ba g[X ib_h`X `\k TaW abe`T_\mXW gb NX[\V_X E\_Xf LeTiX__XW #NEL$ Tf f[bja \a g[X gTU_X UX_bj) 

NX[\V_X NEL #NX[\V_X E\_Xf LeTiX__XW$ 9*< B`cTVg #Z*`\_X$ 

?_XXg 9iXeTZX -+2'0+/ 7 #+)1 %,40-1/ & +)/ % --0'310$ ,/)+ 

<Te ,40'-1/ ,.)- 7 #,/ %,40-1/ * -+20+/$ 

LehV^ --0'310 ,0)- 7 #,/ % --0310 * -+20+/$ 

% -+,2(-0EP Cb\ag LXV[a\VT_ Khccbeg =bVh`Xag #ba TiXeTZX \`cTVg bY Thgb`bg\iX T\e VbaW\g\ba\aZ bY ,/)+ Z*`\_X Ybe g[X -+,-

Y_XXg$) 

0 



<[elf_Xeof fb_Te Z_Tff \f WXf\ZaXW gb cebi\WX UXaXY\g \a _bjXe\aZ VTU\a T\e UeXTg[ gX`cXeTgheX j[\_X abg 
\agXeYXe\aZ j\g[ g[X VbaaXVg\i\gl bY VX__ c[baXf' @HK' gb__ Ubbg[ >Q cTff' X_XVgeba\V gXg[Xef' XgV) 

PP& BTQHW ALMQLJYP[L ?HPSY 
Cb[a H) JhZ[' DTjeXaVX <[TaXl TaW CTfba DhfgUTWXe bY FJ>D

, 
\a g[\f K9> fghWl T_fb WXgXe`\aXW g[Tg T 

.E #<B(,++L$ fb_Te eXY_XVg\iX Y\_` j\g[ T gbgT_ fb_Te XaXeZl eX]XVg\ba #be LK>J$ bY 04"
/
' j[Xa \afgT__XW ba 

g[X ebbY _bjXeXW g[X TiXeTZX iX[\V_X VTU\a T\e UeXTg[ gX`cXeTgheX Ul ,)-s< #eXYXe Y\ZheX ,)-$) O[Xa 
Vbhc_XW j\g[ g[X -)-" YhX_ Vbafh`cg\ba eXWhVg\ba cXe s< Yeb` TUbiX' g[\f XdhTgXf gb -)1/" #,)-s< k 

-)-"*s<$ _Xff 9*< YhX_ Vbafh`cg\ba) 

L[X Vbb_ VTe fghWl WbaX Ul p<T_\Ybea\T >aXeZl <b``\ff\baq 0 
ba _bj fb_Te eXY_XVg\iX ## 7 +)+0$ U_TV^ VTe 

TaW [\Z[ fb_Te eXY_XVgTaVX ## 7 +)03$ f\_iXe VTe f[bj g[Tg g[X gX`cXeTgheX W\YYXeXaVX bUfXeiXW \a g[X 

VTU\a T\e jTf TUbhg 0(1s< UXgjXXa g[X U_TV^ TaW f\_iXe VTef) L[X cTcXe T_fb fgTgXf g[Tg XTV[ WXZeXX 

eXWhVg\ba eXWhVXf g[X Vb`ceXffbe _bTW Ul -).")
0 

L[\f fghWl f[bj [\Z[Xe gX`cXeTgheX eXWhVg\ba TaW 
UXaXY\gf Tf Vb`cTeXW gb g[X FJ>D Y\aW\aZf) <[elf_Xe hfXW FJ>D fhccbeg\aZ fghW\Xf gb VT_Vh_TgX bYY VlV_X 

VeXW\gf Ybe fb_Te eXY_XVg\iX cT\agf) 

LK>J \f T fhcXe\be `Xge\V gb aXTe \aYeT eXTW #FBJ$ eTg\aZf Ybe VT_Vh_Tg\aZ g[X T\e UeXTg[ gX`cXeTgheX 
eXWhVg\ba f\aVX \g VbiXef g[X j[b_X fcXVgeh` bY _\Z[g TaW g[XeXYbeX dhTag\Y\Xf g[X gbgT_ UXaXY\g bY fb_Te 

eXY_XVg\iX cT\ag `beX TVVheTgX_l) <[elf_Xe [Tf \`c_X`XagXW fb_Te eXY_XVg\iX cT\ag j[\V[ dhT_\Y\Xf Ybe fb_Te 

eXY_XVg\iX cT\ag bYY(VlV_X VeXW\gf' ba fb`X iX[\V_Xf) 

/ 
=TgT gTU_Xf TggTV[XW Yeb` .E cebWhVg fcXV\Y\VTg\ba ba <B(,++L #hfXW ba g[X K9> fghWl ba fb_Te eXY_XVg\iX cT\ag$ 

Shading 

Coefficient 

Visible 

Light 

Reflected 

Transmitted Emissivity 
U 

Value 

Heat Gain 

Reduction 

Heat 

Loss 
Glare 

UV 

Block 

Total Solar 

Energy 

Rejected 

<B 
,++L 

+)/2 0" 2," +)2. +)43 0-" 1" -," 44" -1" 

0 
<bb_ <b_beXW <Tef gb JXWhVX 9\e <baW\g\ba\aZ >aXeZl MfX TaW JXWhVX <G- >`\ff\ba #He\`Tel 9hg[be#f$5 JbaaXa DXi\afba' 

ATf[X` 9^UTe\' @XbeZX :Ta(OX\ff' AXaZ HTa' J\VVTeWb HTb_\a\' HTU_b JbfTWb' E\V[TX_ KcXTef' CblVX LT`$ 

1 



?\ZheX ,)-
, 

6]HRUQL >MM%4^JQL 4WLKPY JHQJZQHYPTS MTW YOL XTQHW WLMQLJYP[L UHPSY5
 

9 iX[\V_X j\g[ fb_Te eXY_XVg\iX cT\ag -*-"( ,*("+ $)$+%. +$'$#-&*) #LK>J$ eTg\aZ bY 04" #<B ,++L .E Y\_` 
gXfgXW Ul K9>$

/ 
dhT_\Y\Xf Ybe Ta bYY(VlV_X VeXW\g Tf Yb__bjf5 

9\e :eXTg[ LX`cXeTgheX JXWhVg\ba #K9> cTcXe$ , 7 ,)-s<
 

9*< ?hX_ <bafh`cg\ba JXWhVg\ba 7 ,)-s< % -)-" * s< 7 -)1/"
 

GYY(<lV_X <eXW\g5 

9iXeTZX NX[\V_X GYY(<lV_X <eXW\g <Te 7 ,.)- % -)1/*,++ 7 (&+- Z*`\_X
 
9iXeTZX NX[\V_X GYY(<lV_X <eXW\g LehV^ 7 ,0)- % -)1/*,++ 7 (&,( Z*`\_X
 

O[XeX 

o ,.)- Z*`\_X \f g[X 9iXeTZX B`cTVg bY 9*< Ybe VTe
. 

o ,0)- Z*`\_X \f g[X 9iXeTZX B`cTVg bY 9*< Ybe gehV^
.
 

o -)1/ \f g[X " 9*< YhX_ Vbafh`cg\ba eXWhVg\ba Yeb` fb_Te cT\ag #LK>J 8 04$
 

LTU_X ,)/ UX_bj f[bjf g[X `TZa\ghWX bY bYY(VlV_X VeXW\gf Ybe cT\agf UTfXW \a LK>J eTg\aZf) <[elf_Xe 

UX_\XiXf g[Tg cT\agf j\g[ LK>J eTg\aZf bY 8 04 f[bh_W UX TjTeWXW j\g[ Yh__ VeXW\g TaW g[X VeXW\g iT_hXf 

f[bh_W UX fVT_TU_X Ybe cT\agf j\g[ LK>J eTg\aZf UXgjXXa + TaW 03) 

LTU_X ,)/ 

HT\ag HT\ag , HT\ag - HT\ag . HT\ag / HT\ag 0 

2 



LK>J JTg\aZ 8 04 02 /- .+ -+ 

LX`c) JXWhVg\ba s< ,)- ,), +)3 +)1 +)/ 

GYY(<lV_X <eXW\g #Z*`\$ ( 
<Te 

(&, (&+ (&* (&) (&) 

GYY(<lV_X <eXW\g #Z*`\$ ( 
LehV^ 

(&, (&, (&+ (&* (&) 

PPP& ELSYPQHYLK BLHYX 

K9> R-++2(+,(,,4/S
, 
fghWl WXgXe`\aXf UTfXW ba FJ>Dnf 9*< YhX_ hfX `bWX_ g[Tg 2)0" eXWhVg\ba \a M)K) 

9*< YhX_ hfX Vbh_W UX TV[\XiXW j[Xa TWW\aZ iXag\_TgXW fXTgf j\g[bhg Vb`ceb`\f\aZ We\iXe Vb`Ybeg) 

6]HRUQL >MM%4^JQL 4WLKPY JHQJZQHYPTS MTW YOL [LSYPQHYLK XLHYX25 

9*< ?hX_ <bafh`cg\ba JXWhVg\ba 7 2)0" 

GYY(VlV_X VeXW\g5 

9iXeTZX NX[\V_X GYY(<lV_X <eXW\g <Te 7 ,.)- % 2)0*,++ 7 )&( Z*`\_X 
9iXeTZX NX[\V_X GYY(<lV_X <eXW\g LehV^ 7 ,0)- % 2)0*,++ 7 )&) Z*`\_X 

O[XeX 
o ,.)- Z*`\_X \f g[X 9iXeTZX B`cTVg bY 9*< Ybe VTe

. 

o ,0)- Z*`\_X \f g[X 9iXeTZX B`cTVg bY 9*< Ybe gehV^
. 

o 2)0 \f g[X " 9*< YhX_ Vbafh`cg\ba eXWhVg\ba Yeb` iXag\_TgXW fXTgf 

3??6=59G 99 

6QLJYWPJHQ QTHK WLKZJYPTS2 

P& 8PNO 6MMPJPLSJ^ 6]YLWPTW :PNOYX 

D>= _\Z[gf eXdh\eX _Xff X_XVge\VT_ cbjXe TaW fhUfXdhXag_l _Xff YhX_ gb bcXeTgX) K\aVX `Tal bY g[X _\Z[gf 
TeX abg TVg\iTgXW Whe\aZ fgTaWTeW YhX_ XVbab`l gXfgf' g[\f gXV[ab_bZl jbh_W UX Vbaf\WXeXW Ta bYY(VlV_X 

gXV[ab_bZl) L[X cbjXe Vbafh`cg\ba bY D>= _\Z[gf Vb`cTeXW gb VbaiXag\baT_ _\Z[gf \f jX__ WbVh`XagXW 

\a T UXaV[`Te^ fghWl cXeYbe`XW Ul g[X Ma\iXef\gl bY E\V[\ZTa LeTafcbegTg\ba JXfXTeV[ Bafg\ghgX)
1 

<[elf_Xeof VheeXag cebWhVg cbegYb_\b WbXf abg \aV_hWX D>= [XTW_\Z[gf #_bj UXT` be [\Z[ UXT`$) 

9WW\g\baT__l' D>= fgbc*UeT^X' UTV^(hc*eXiXefX TaW <AEKD _\Z[gf TeX abg gT^Xa \agb Vbaf\WXeTg\ba Ybe 

pKV[bXgg_X' :)' Xg T_)' pD>=K TaW HbjXe <bafh`cg\ba bY >kgXe\be 9hgb`bg\iX D\Z[g\aZ5 B`c_\VTg\baf Ybe @Tfb_\aX TaW >_XVge\V 

NX[\V_Xf'q Ma\iXef\gl bY E\V[\ZTa LeTafcbegTg\ba JXfXTeV[ Bafg\ghgX' GVgbUXe' -++3q 

3 

1 



cbjXe Vbafh`cg\ba eXWhVg\ba UXVThfX g[X <G- UXaXY\gf Yeb` g[XfX _\Z[gf TeX VTcgheXW ba g[X ?LH
 

X`\ff\ba VlV_Xf)
 

:X_bj \f g[X gTU_X -), g[Tg WXY\aXf cbjXe Vbafh`cg\ba bY UTfX TaW D>= _\Z[gf)
 

LTU_X -), #HbjXe eXdh\eX`Xagf bY g[X geTW\g\baT_ TaW D>=(UTfXW XkgXe\be _\Z[g\aZ flfgX`f$ 1
 

D\Z[g IhTag\gl :TfX #jTggf$ D>= #jTggf$ HbjXe JXWhVg\ba #jTggf$ 

HTe^\aZ*cbf\g\ba 

Lhea f\ZaT_' Yebag 

K\WX `Te^Xe' Yebag 

LT\_ 

Lhea f\ZaT_' eXTe 

K\WX `Te^Xe' eXTe 

D\VXafX c_TgX 

-

-

-

-

-

-

-

,/)3 

0.)1 

4)1 

,/)/ 

0.)1 

4)1 

4)1 

.). 

,.)3 

.)/ 

-)3 

,.)3 

.)/ 

, 

,,)0 

.4)3 

1)-

,,)1 

.4)3 

1)-

3)1 

D\Z[g\aZ \f ce\`Te\_l hfXW Ybe a\Z[g bcXeTg\ba) L[XeXYbeX' T NEL #iX[\V_X `\_Xf geTiX_XW$ hfTZX YeTVg\ba 

`hfg UX Tcc_\XW gb WXgXe`\aX g[X T`bhag bY cbjXe eXWhVg\ba Ybe g[X eXT_ jbe_W We\i\aZ) EGN>K 

`bWX_\aZ WTgT
2
' Tcc_\Xf T NEL W\fVbhag bY -3)-" Ybe a\Z[g _\Z[g\aZ Vb`cbaXagf) Lhea f\ZaT_f T_fb [TiX T 

WXY\aXW Whgl VlV_X) 9VVbeW\aZ gb EGN>K' ghea f\ZaT_ _\Z[g #WTl TaW a\Z[g$ hfTZX \f T_fb W\fVbhagXW 40") 

LTU_X -)- UX_bj f[bjf <[elf_Xeof D>= cbjXe eXWhVg\ba TW]hfg`Xagf5 

LTU_X -)-

D\Z[g JXWhVg\ba #jTggf$ NEL EGN>K MfTZX LbgT_ JXWhVg\ba #jTggf$ 

HTe^\aZ*cbf\g\ba 

Lhea f\ZaT_' Yebag 

K\WX `Te^Xe' Yebag 

LT\_ 

Lhea f\ZaT_' eXTe 

K\WX `Te^Xe' eXTe 

,,)0 

.4)3 

1)-

,,)1 

.4)3 

1)-

-3)-" 

0)+" 

-3)-" 

-3)-" 

0)+" 

-3)-" 

.)-

-)+ 

,)2 

.). 

-)+ 

,)2 

2 
>H9 EGN>K `bWX_ iXe -+,+T #[ggc5**jjj)XcT)Zbi*bgTd *`bWX_f *`biXf*\aWXk)[g`$ 

4 



D\VXafX c_TgX 3)1 -3)-" -)/ 

Lb WXgXe`\aX g[X T`bhag bY bYY(VlV_X VeXW\gf' dhTag\Y\VTg\ba bY cbjXe eXWhVg\ba Vb`cTeXW gb gT\_c\cX 
<G- eXWhVg\ba \f eXdh\eXW) Mg\_\m\aZ f\`h_Tg\ba eXfh_gf' Ybe XiXel ,++ jTggf bY X_XVge\VT_ XaXeZl fTiXW' T 

eXWhVg\ba bY .)-Z*`\ <G- VTa UX hg\_\mXW Ybe bYY(VlV_X VeXW\gf6 \)X)' +)+.- Z*`\(jTgg)
3 

Lb VT_Vh_TgX g[X bYY(VlV_X VeXW\g' g[X Yb__bj Ybe`h_T \f hg\_\mXW) 

A\Z[ >YY\V\XaVl >kgXe\be D\Z[g\aZ <eXW\g 7 

#JXWhVg\ba \a jTggf$ k NEL EGN>K YeTVg\ba k +)+.- Z*`\(jTgg 

L[X gTU_X -). UX_bj \f g[X gTUh_TgXW bYY(VlV_X gTU_X VeXW\g Ybe XTV[ D>= _\Z[g VbaY\ZheTg\ba) 

LTU_X -). 

D>= D\Z[g GYY(<lV_X <eXW\g #Z*`\$ 

HTe^\aZ*cbf\g\ba 

Lhea f\ZaT_' Yebag 

K\WX `Te^Xe' Yebag 

LT\_ 

Lhea f\ZaT_' eXTe 

K\WX `Te^Xe' eXTe 

D\VXafX c_TgX 

+),+ 

+)+1 

+)+1 

+),+ 

+)+1 

+)+1 

+)+3 

pHeb]XVg JXcbeg5 <b`chgXe K\`h_Tg\ba bY D\Z[g(=hgl NX[\V_X LXV[ab_bZ\Xf Ybe @eXXa[bhfX @Tf >`\ff\ba JXWhVg\ba \a g[X -+-+( 

-+-0 L\`XYeT`Xq' <bageTVg Fb) >H(<(,,(++2' Obe^ 9ff\Za`Xag +(,-' =bV^Xg B=5 >H9(AI(G9J(-+,+(+244' =bVh`Xag B=5 >H9( 

AI(G9J(-+,+(+244(,,// 

,+ 

3 



6]HRUQL >MM%4^JQL 4WLKPY JHQJZQHYPTS MTW YOL OPNO LMMPJPLSJ^ L]YLWPTW QPNOYX5 

<[elf_Xe .++ D>= #fT`c_X VeXW\g VT_Vh_Tg\ba$5
 

HTe^\aZ*cbf\g\ba +),+
 

K\WX `Te^Xe' Yebag +)+1
 

LT\_ +),+
 

Lhea f\ZaT_' eXTe +)+1
 

K\WX `Te^Xe eXTe +)+1
 

LbgT_ _\Z[g\aZ bYY(VlV_X VeXW\g 7 +).3 Z*`\
 

,,
 



*93?? .77"&B496 '6?4>8=@8<:
 
CHRYSLER GROUP LLC 

• Per our Off-Cycle documentation: 

•	 Example Off-Cycle Credit calculation for the solar glass: 

Air Breath Temperature Reduction = (-0.485 * 58 + 30.07) = 1.94°C 

A/C Fuel Consumption Reduction = 1.94°C * 2.2% / °C = 4.27% 

Off-Cycle Credit: 

Average Vehicle Off-Cycle Credit Car = 13.2 * 4.27/100 = 0.56 g/mile 

Average Vehicle Off-Cycle Credit Truck = 15.2 * 4.27/100 = 0.65 g/mile 

Where 

13.2 g/mile is the average impact of A/C for car 

15.2 g/mile is the average impact of A/C for truck 

4.27 is the % A/C fuel consumption reduction with 58 Tts rated solar glass 

# 
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CHRYSLER GROUP LLC 

Using Chrysler Group Glass Characteristics: 

•	 First, calculate the glass size for windshield/rear/rear quarter (right+left)/Side front (right+left)/side
rear(right+left). 

• Obtain Tts for each individual window. 

• We glass area weighted averaged the Tts rating for all glass on the vehicle line 

#	 , D#8<3BB @?B:C:?>%00B$ ' 0?C3< .<3BB , -A63 26:89C65 169:4<6 00B #:&6& +(&* 7?A 
) 

• Air Breath Temperature Reduction= (-0.485 * 50.4 + 30.07) = 5.6°C for 

• A/C Fuel Consumption Reduction = 5.6°C * 2.2% / °C = 12.38% AC fuel consumption for 

• Off-Cycle Credit = 15.2(Truck) * 12.38% /100 = 1.88 g/mile 

On EPA Off Cycle Technologies GHG Reporting Template 

• Total Credit = Off-Cycle Credit (g/mile) * VMT * Volume 

• (i.e. 2009 – Row 30)
 

# Off-Cycle Credit
 = 1.88 g/mile * 225,865 * 56,401 = 23,949Mg 

$ 



Chrysler Group Glass Characteristics
 

Carline Name 

Windshield 

(Sq Meter) 

Rear (Sq 

Meter) 

Rear 

Quarter 

Glass Rt & 
Lt (Sq 

Meter) 

Side Front 
Doors (Sq 

Meter) 

Side Rear 
Doors (Sq 

Meter) 

Total Glass 
area (Sq 

Meter) 

Ram 1500 Crew Cab 1.4 0.7 0.0 0.5 0.5 3.0 

Fiat 500 1.0 0.4 0.2 0.5 0.0 2.2 

Journey (5 passenger) 1.3 0.6 0.4 0.5 0.6 3.3 

Journey (7 passenger) 1.3 0.6 0.4 0.5 0.6 3.3 

Avenger/Sebring/200 1.2 0.8 0.0 0.7 0.6 3.2 

Chrysler Sebring Convertible 1.2 0.7 0.0 0.7 0.6 3.2 

Dodge Charger 1.2 1.1 0.0 0.4 0.3 3.1 

Chrysler 300/SRT-8 1.2 0.8 0.0 0.8 0.6 3.5 

Dodge Dart 1.3 0.9 0.0 0.4 0.4 3.0 

Jeep Wrangler 0.6 0.6 0.5 0.5 0.5 2.7 
Town & Country/Grand 

Caravan/Routon 1.6 0.7 0.7 0.5 0.9 4.5 

Durango 1.3 0.6 0.5 0.4 0.6 3.3 

Grand Cherokee 1.3 0.7 0.4 0.4 0.5 3.3 

PT Cruiser 0.9 0.6 0.2 0.6 0.7 2.9 

Dakota/Raider Extended Cab 1.0 0.5 0.1 0.3 0.0 2.0 

Dodge Dakota Crew Cab 1.0 0.5 0.3 0.3 0.7 2.8 

Dodge Caliber 1.1 0.5 0.2 0.7 0.5 3.0 

Jeep Patriot 2WD 1.1 0.6 0.2 0.7 0.5 3.1 

Jeep Patriot 4WD 1.1 0.6 0.2 0.7 0.5 3.1 

Jeep Compass 2WD 1.1 0.6 0.2 0.7 0.5 3.1 

Jeep Compass 4WD 1.1 0.6 0.2 0.7 0.5 3.1 

Ram 1500 Regular Cab 1.4 0.7 0.0 0.5 0.0 2.5 

Jeep Wrangler 0.6 0.6 0.8 0.4 0.0 2.5 

Jeep Liberty/Dodge Nitro FWD 0.9 0.6 0.5 0.5 0.6 3.1 

Jeep Liberty/Dodge Nitro AWD 0.9 0.6 0.5 0.5 0.6 3.1 

Dodge Durango/Aspen 1.3 0.7 0.7 0.6 0.7 3.9 

Jeep Commander 0.9 0.5 0.6 0.7 0.6 3.4 

Ram 1500 Quad Cab 1.4 0.7 0 0.5 0.2 2.8 

Ram Cargo Van (C/V) 1.6 0 0 0.5 0 2.1 
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EPA Off Cycle Technologies GHG Reporting Template 

LED Credits Vent seat Credits High TSR Paint Credit 

Model Area m2 front windshield, side Average TTS Glass Total Glass LED lights Total LED Vent seat Ventalated Total High TSR High TSR Total High Total Credit 
Year Carline Name windows and rear window Credit Credit credits lights Credit volume (Driver Seat Credit Ventalated Paint Paint Credit TSR Paint by model 

Glass (Megagrams) (g/mile) (Mega and per Seat Credit Vehicles per Vehicle credit VMT 
Volume grams) Passenger) Vehicle (Megagrams (g/mile) (Megagrams 

(g/mile) ) ) 

2009 Totals 311413 0 4127 22547 338087 

2010 Totals 433667 0 6004 36835 476506 

%&)' " *( $
 



EPA Off Cycle Technologies GHG Reporting Template 

LED Credits Vent seat Credits High TSR Paint Credit 

Model Area m2 front windshield, side Average TTS Glass Total Glass LED lights Total LED Vent seat Ventalated Total High TSR High TSR Total High Total Credit 
Year Carline Name windows and rear window Credit Credit credits lights Credit volume (Driver Seat Credit Ventalated Paint Paint Credit TSR Paint by model 

Glass (Megagrams) (g/mile) (Mega and per Seat Credit Vehicles per Vehicle credit VMT 
Volume grams) Passenger) Vehicle (Megagrams (g/mile) (Megagrams 

(g/mile) ) ) 

2011 Totals 427960 0 24979 33582 486521 

2012 Totals 570192 33536 21637 45305 670670 

%&)' # *( $
 



EPA Off Cycle Technologies GHG Reporting Template 

LED Credits Vent seat Credits High TSR Paint Credit 

Model 
Year Carline Name 

Area m2 front windshield, side 
windows and rear window 

Average TTS Glass 
Credit 

VMT 
Glass 

Volume 

Total Glass 
Credit 

(Megagrams) 

LED lights 
credits 
(g/mile) 

Total LED 
lights Credit 

(Mega 
grams) 

Vent seat 
volume (Driver 

and 
Passenger) 

Ventalated 
Seat Credit 

per 
Vehicle 
(g/mile) 

Total 
Ventalated 
Seat Credit 

(Megagrams 
) 

High TSR 
Paint 

Vehicles 

High TSR 
Paint Credit 
per Vehicle 

(g/mile) 

Total High 
TSR Paint 

credit 
(Megagrams 

) 

Total Credit 
by model 

2013 Totals 502185 75059 22282 28613 628139 

2,245,417 108,595 79,029 166,882 2,599,923 2009 - 2013 Totals 

%&)' $ *( $
 


