1.1)

RTTV

RTTV

OTTVI RTTV
OTTV/ RTTV

2535 oTTvI

OTTvV 45
25 TV~ RTIV

OTTV, = ( WX(L-WWR) xTDeg)+(SC XWWR XSF) +( fXWWR XAT)
1)

RTTV, = ( rX(L-SRR) XTDeg)+(SC XSRR XSF)+(Us XSRR XAT)

2)

otV - (1)

WWR =

To



AT

10

5°C

SRR =

SC
SF
RTTVI

QTTv

RTTV

(Skylight to Roof Ratio)
= , (Decimal Point)

- (1)
g )
g (1K
(1K
| (OTTVI RTTV
/ (OTTVI RTTVI
= (ALXOTTV)+{A2XOTTVD+...+(A, xOTTV) S
AJA2+.... +A

= (ADRTTVO)+ARXRTTVID+, +(AGRTIVD) (4

Aoi+A02+ ...+ Ao

(Conduction) (Opaque Wall)
(Transparent Wall)



1

) (Radiation) (Transparent
Wall)
)
Qnd = *AXTDg ()
Qrad = UxAxAT (6)
Quu = (7.
Qad = (7.
: g (1. K
A - ()
Mg = (°c)
AT =
5°C
()
= 1R 0
R
R = Ak ©)
R (..*K )

= §

11 11 11
—_
N—
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)
?
Qrd -AxSCxSF 9)
Qrad (7.)
A - ()
SC = (Decimal Point)
SF - (1 .)
1)
SC =SC1Xsc2 (10)
SC1 =.. 7 (Decimal Point)
sC2 = .. (Decimal Point)
2 (Solar Factor : SF)
! (Orientation) (Tilt

Angle)

SF =160 XCF (1)
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SF =370 « CF (12)
CF =
1.2) OTTVI RTTV
OTTVI RTTV
2535 oTTVI
RTTV
121) 7?7
12.1.1) OTTVI RTTV
OTTVI RTTV ' ?
)
1) (Onentarion)
2)
3)
4) ( /
/ )
9)

6) TD"(
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(I

(Orientarion)

S D
—_ — @~ ~—

6)  TDgq (

1.2.1.2) OTTVIRTTV

OTTVI/RTTV
) OTTV/ RTTV ?



TDgq
(R)
( 50
122) ?
12.2.1)
1.2.2.2)

At
(k)
)
(' [RTTV
OTTV/RTTV
OTTV/RTTV
?
OTTV/RTTV
OTTV/RTTV
OTTV/ RTTV
(" [RTTV
( | RTTV

OTTVI RTTV
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1.2.3) OTTV/ RTTV
OTTV/ RTTV
( )

2)
2.1)

2.1.1)

ASHRAE (1993) ? 3

1) Transfer Function Method (TFM)

2) Cooling Load Temperature

Difference/ Solar Cooling Load/ Cooling Load Factor (CLTD/scu CLF)
3) Total Equivalent Temperature

Difference/ Time Averaging (TETD/TA)
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1) Transfer Function Method (TFM)
(Cooling Load) Transfer Function
Method 2 Conduction Transfer Function (CTF)
Weighting Factor (WF)
1.1) (Heat Gain)
CTF (Conduction)
1.2) CTF
1.3) Sol-air Temperature
1.4) (AT)
1.5) Solar Heat Gain Factor
2 Transmitted Solar
Heat Gain (TSHG) Absorbed Solar Heat Gain (ASHG)
1.6)

Weighting Factor (WF)

2) Cooling Load Temperature

Difference/ Solar Cooling Load/ Cooling Load Factor (CLTD/ SCL/ CLF)

CLTD/ SCL/ CLF
Transfer Function Method (TFM)
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Overview of Transfer Function Method

Transfer Function Method (
ASHRAE, Load Calculation Manual : Cooling and Heating, 1994)

18
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cLto/ SCU
CLF
2.1)
() (Cooling
Load Temperature Difference)
2.2)
CLTD ?
2.3) ' Solar
Cooling Load (SCL) Cooling Load Factor (CLF)
?
3) Total Equivalent Temperature

Difference/Time Averaging (TETD/TA)

TETD/ TA
TETD
Time Averaging

? TETDITA

3.1) Sol-air Temperature

TETD



2.2

17)11%

ugyitiin [
2'inidJimilJnenria

20

Overview of CLTD7SCL/CLE Method

Difference / Solar Cooling Load / Coaling Load Factor (
Manual : Cooling and Heating, 1994)

Cooling Load Temperature
: ASHFIAE, Load Calculation



2

3.2) (At)

3.3) Solar Heat Gain Factor (SHGF)

2
(Transmitted) (Absorbed) ?
Transfer Function Method
3.4) Time Averging
3
Y]
CLTD/scu CLF
1) ASHRAE
2) ?
(OTTV/ RTTV)
. 2535
3) CLTD/ SCL/ CLF

Preliminary Design



2.3

Overview of TETD/TA Method

Difference / Time Averaging (
Heating, 199%)

Total Equivalent Temperature
- ASHRAE, Load Calculation Manual : Cooling and

22
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SENSIBLE HEAT GAIN AND COOLING LOAD,

23

SHG-TFM
SCL-TFM
SCL-CLTO
SHG-TETDITA

SCL-TETOAA

2 4 b 8 0 1214 16 18 20 22 24
HOUR

TOB8«enus CLTD/SCKICLE versus TETD/TA Methods of Calculating Sensible Heat Gain and Cooling )ad

2.4 « " 1
(, :ASHRAE Handhook of Fundamentals,
1993)



2.1.1.1)

Qcond

CLTD

2.1.1.2)

2.1.1.3)

CLTD/SCL/CLF

CLTD/sc¢u CLF

1
=
>

(]
—
_|
(W

Qcond

1
—_
~

Cooling Load Temperature Difference (°C)

0 = XA XCLTD

0 = XA xCLTD

Q = AXSCxXSCL

24

(15)



A
SC
SCL

21.14)

Qel

Fsa

= ()

= .72

= Solar Cooling Load (

CLF (Cooling Load Factor)

)

=WxFuxFAxCLF

1.25
1.0

/

)

(

(Decimal Point)

)
(Lighting Schedule)

Fluorescent

Incandescent

25

17)



CLF = (Cooling Load Factor) (Decimal
Point)

( 7.

A = ()

) 9
0s = N XSensible Heat Gain XCLF (19)
0 = N XLatent Heat Gain XCLF (20)
Qs =
Q )
N = ()
CLF = (Cooling Load

Factor)(Decimal Point)



Fu

=w xFuxQLF

(Decimal Point)

0.0 10

21

(22)

(Decimal Point)
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(Ventilation) (Infiltration)

’ANGRE = 1.23xQ x(t0+)
dliapr =300 xQx ( 0 )
dotAL = 1.20 XQ X(HO-H))

Q =
(7 )
0§ =
0, = Humidity Ratio
)
HOHL =
2
1)
Q vent = I X
2)
Qirf = XACH
( ) =

ACH =

CLF

28
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(Infiltration)

stoecker (1982)

ACH = +hV+c(Vt) (29)
a,b,c = ( )
V = ( I )
01 = (°C)
25°C
55 ( , 2538)
( )



212,

Degree Day
(Balance Point)

(Watson, D., 1993)

8760
(Stein ,B. & Reynold, ., 1992)

Time Frequency Occurence

30

Degree Day
Degree Day
1

Hour-by-Hour
Hour-by-Hour

BIN
BIN



(ASHRAE, 1993)

)
Degree day
)
2
)
(
2)
( / /
)

Hour-by-Hour

24

BIN

24



2121 )
2122) 7
2121 )
2
)
)
1) COP (Coefficient of Performance)
CoP
(
) (ASHRAE, 1993)
2)  EER (Energy Efficient Ratio)
( : Btu/h)
)
COP EER
EER  0.293 (ASHRAE, 1993)
COP

(Decimal Point)

EER

CoP

32

(30)
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? OTTV |/
RTTV
2.1.2.2)
)
)
(7.)
2) ()
3) (Light Use
Factor : FU) (Lighting
Operation Schedule) ( 0.0-1.0)
(7.
X (.)X
() (Decimal Paint) (31)

( :ASHRAE, 1993)
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)
- ()
() X
(Decimal Paint) (32)
( :ASHRAE, 1993)
)
: ()
() X
(Decimal Point) (33)
( :ASHRAE, 1993)
2.1.3)
2540 ( )
(Time of Use Rate : TOU Rate) ?
= (Demand Charge (1 )
) X ()

+ (UnitCost ( / ) X
( ) () (34)



22)
DOE-2
2.2.1) DOE-2
DOE-2

)

)

)

)

)

)

22.1.1)

35

ENERWIN

Transfer Function Method
Hour-by-Hour

DOE-2
DOE-2



J_*

DOE21 D

) LOAD

2.1) Header Information
2.2) Parameter

2.3) Function

2.4) Building Location
2.5) Design Day

2.6) Operation Scedule

2.7) Wall Parameter

2.8) Materials & Construction
2.9) Exterior Shade

2.10) Space Conditions

2.11) Space

2.12) Exterior Wall (Roof)

2.13) Trombe Walls

2.14) Windows

2.15) Door

2.16) Interior Walls

2.17) Underground Wall (Floor)
2.18) Building Resource

2.19) Reports

2.20) Footer Information

?

36



3)

3.1) Header Information
2) Parameter
3) Function
3.4) Subr-Function
3.5) Operation Schedules
3.6) Curve-fit
3.7) Zone-by-Type
3.8) Zone-Control
3.9) Zone-Air
3.10) Zone-Fans
3.11) Zone
3.12) System-by-Type
3.13) System-Control
3.14) System-Air
3.15) System-Fans
3.16) System-Terminal
3.17) System-Fluid
3.18) System-Equipment
3.19) System
3.20) Plant-Assignment
)
)

wW L

3.21) Reports
3.22) Footer Information
4)

4.1) Header Information
4.2) Parameter

37

SYSTEMS

PLANT



4.3) Qperation Schedules
4.4) Curve-fit

4.5) Plant Equipment
4.6) Part-Load -Ratio
4.7) Plant Parameters
4.8) Equipment-Quad
4.9) Heat-Recovery
4.10) Energy Storage
4.11) Load Assignment
4.12) Load Management
4.13) Energy Resource
4.14) Plant Costs

4.15) Reference Costs
4.16) Reports

4.17) Footer Information
5)

5.1) Header Information
5.2) Parameter

5.3) Operation Schedules
5.4) Energy Cost

5.5) Charge Assignment
5.6) Cost Parameter

5.7) Component Coat
5.8) Baseline

5.9) Economics Reports
5.10) Footer Information

ECONOMICS
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) DOE-2
DOE-2.1
1) DOE-2
) DOE-2
DOE-2
DOE-2

(Technical Term)

2212) DOE-2
) DOE-2
? DOE-2

Life Cycle Cost ( DOE-2

DOE-2



DOE-2

222)

ENERWIN

222.)

ENERWIN

?

11)
12)

DOE-2

(Technical Term)

TETDITA
Hour-by-Hour

ENERWIN
ENERWIN

ENERWIN
(Project Information)

(Building Type)

40

Default



13)
14)
15)
1.6)

41

Demand Charge

(Zone)
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5.3) (Zone)
5.4)
5.5)
5.6)
5.7)
) ENERWIN
ENERWIN
)
OTTVIRTTV ENERWIN ?
)
3)
ENERWIN
ENERWIN

(Preliminary Design)



ENERWIN

2.2.22)

2.1
22
2.3
24
2.5
2.6

~_—— —rf S —r — ~—

2.7)
28)
29)
2.10)
2.11)

2.1)

2.13)

ENERWIN

ENERWIN
Life Cycle Cost
( )
( )
( )
( )

43



223)

(Preliminary Design)

44

ENERWIN
ENERWIN

ENERWIN
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