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-Oversizing

-Part-load operation
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-Design Tools

- Detailed Simulation Program



ERSHU

REFO

- Energy Reference System in Housing Unit

- Residential Energy Flow Optimization
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VY- Functionality
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(Heat Flow Balance) °

(Space Air Heat Balance) o

(Envelope Heat Balance) o



(Interzone Heat Balance)

)
(

(Cooling Space Balance)

(Heating Space Balance)

(Heat Gain for Infiltration)

(Heat Loss from Infiltration)



Min Z=C(x)
Subject to f(x)>D
X eR"

C(x)

\f- Dual
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1-Energy Balanes:

ZEO[./ _ZEIA,/ =0
i=1 k=1

E, <Y,

;g i

2-Storage:

n n m m
> E, + > So,, ~ > A > E, =0
i=1 i=1 k=1 k=1

!
Oi,j,l - zli,j,k =0

k=I+1

0., +1.,, <Y,

i,jl — “1llo



3-Temperature Level:

n
ZQV,-,;,- —mc, T, =0
i=1

4- Convection:

Q) —9y _h(T./ _Tr): 0

5-Radiation:
Qrad =a lf‘ d = 1

Qrad:O lf‘ d:O
6- Conduction
kA
o -XM(r-1)=0
0,-0,~(r,-1)

7-Forced Cooling/Heating:
ZQk,j + BE_ZQi,j =0
i=1

k=1
ZQk,j +E -~ ZQI-,,- =0
k=1 i=1

B = performance factor

8- Infiltration:
Qi —maicpai (Too - Tz): 0

1: output energy index m,: Air mass

k: input energy index ¢, : Specific heat capacity of air
r,J: control volume index c: Specific heat capacity

o: output h: Convection coefficient

I: Input k: Conductivity coefficient

T: Temperature A: Area

E: Energy x: Thickness

Q: Heat
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- validation
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: Energy Input

: Conversion

: Energy Process

( / ) : Heat Trasfer
conversion : Storage
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: Energy Services




