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Abstract

In this paper I have studied many kinds of heating buildings by
using passive solar systems and critical parametters for design
of passive heating systems.

I have made thermal analysis for passive solar heating system
using collector storage wall (TROMB wall).

I have getting many differential equations , solve these
equations by using control volume formulation,then,I made
fortran program77 for solve discretization equations which I got
them.

I have used many types of walls,change wall
thickness(10cm,20cm,30)

and wall material (stone,brick).

Finally I have found collector and storage wall 20cm is better
than others.
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REAL DENG,SHG,DELT,DENW,TR,HO,HT,TCG,HL,TCW,
ABSW,TGO,TAO,TGN,TAN1,SBC,DELXW,DELXG,TWO(N),
TWIN).EMG.HA.EMW.TCW.TWN(N)
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Jxa)
HO=34.1, EMG=0.93,DENG=2700,SHG=840,DELT=40,HA=8.3
LEMW=0.93, DENW=2100,SHW=880,TCG=0.78, ABSW=0.90,
TCW=1.37,TR=295,HI=8.3,DELXG=0.004, DELXW=0.01,
SBC=5.67E-8

JAaa
HT,TO,TGO,TAO,TWI(J)

DO 10
J=1LN

v

A 4

TWOJ)=TWI(J)

A 4

DO 20
K=1,K MAX

v

SCG=0.15*HT+HO*TO+SBC*EMG*TO+HA*TAO+SBC*TWO(1)**4/
((1/EMG)+(1/EMW)-1)+0.15%0.75*HT*(1-ABSW)
SPG=-(HO+SBC*EMG*TGO**3+HA+SBC*TGO**3/((1/EMG)+(1/EMW)-1)
CAGO=(DENG*SHG*DELXG)/DELT

CAGN=CAGO-(SPG*DELXG)

COB=(SCG*DELXG)+(CAGO*TGO)

\ 4
TGN=COB/CAGN N
v
RT=(1/HA)+(DELXG/TCG)+(1/HO)
HM=1/RT
TAN1=(HA*TWO(1)+HM*TO)/(HA+HM) N

TA
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SCW=0.75*HT*ABSW+HA*TAN 1+SBC*TGN**4/((1/EMW)+(1/EMG)-1)
SPW=-(HA+SBC*TWO(1)**3/((1/EMW)+(1/EMG)-1)
CAWO1=(DENW*SHW*DELXW)/(2*DELT)

CAWN2=TCW/DELXW
CAWNI=(CAWN2+CAWO1)-(SPW*DELXW*0.5)
CBW=(SCW*DELXW*0.5)+(CAWO1*TWO(1))

v

RN

TWN(1)=(CAWN2*TWO(2)+CBW)/CAWNI

CAO=(DENW*SHW*DELXW)/DELT
CA=TCW/DELXW
CAN=CA+CA+CAO
CB=CAO*TWO(J)

A 4

TWN(J)=(CA*TWO(J+1)+CA*TWN(J-1)+CB)/CAN sl

J=N

SWN=HI*TR*SBC*EMW*TR**4
SPWN=-(HI+SBC*EMW*TWO(N)**3)
CAWON=(DENW*SHW*DEXW)/(2*DELT)
CANMI=TCW/DELXW

CAWNN=(CANM I+CAWON)-(SPWN*DELXW*0.5)
CBW=(SCWN*DELXW*0.5)+(CAWON+TWO(N))

v
TWN(N)=(CANWI*TWN(N-1)+CBW)/CAWNN NEWEN
v
SUM TO=TGO+TAO
SUM TN=TGN+TANI1
DO 40
> J=1,N

SUM TO=SUM TO+TWO())
SUM TN=SUM TN+TWN(J)

@

DEFT=(SUM TN-SUM TO)/SUM TN
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TGO=TGN
TAO=TANI

DO 55
J=1N

A 4

TWO(J)=TWN(J)

>N

DEFT<=
0.00001

»/ \
"\ STOP )"

TGN,TANI,
(TWN(),J=1,N)

C

END
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AX=1x10"m DELX Al & il
o, =2100 kg / m’ DENW Sl al lasd) sl 48l
p ., =2640 kg / m’ DENW & sall sanll e g siadl jaall sale 4GS
p ., =1600 kg / m’ DENW skl e ol sale dalS
Cw=28801J/kg."c SHW S al Jaall de gl 5 ) jal
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k,=0.69 w/m. °c TCW skl Jlaad )l Jua sl Jalas
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C PROGRAM FOR FINDING TROMB WALL TEMPERATURE

PARAMETER (N=10,K MAX=500)

REAL DENG

REAL SHG

REAL DELT

REAL DENW

REAL TR

REAL HO

REAL EMG

REAL HA

REAL EMW

REAL TO

REAL TCG

REAL ABSW

REAL TCW

REAL HI

REAL HT

REAL TGO

REAL TAO

REAL TGN

REAL TAN1

REAL TWO (N)

REAL TWN (N)

REAL TWI (N)

REAL DELXW, DELXG, SBC
C LIST OF VARIABLES

DATA
HO/34.1/,EMG/0.93/,DENG/2700.0/,SHG/840.0/,DELT/40.0/,HA/
8.3/

DATA
EMW/0.93/,DENW/2100.0/,SHW/880.0/,TCG/0.78/,ABSW/0.90/

DATA TCW/1.37/,TR/295.0/,HI/8.3/

DATA HT/16.0/

DATA TO/285.5/

DATA DELXG/0.004/,DELXW/0.01/

DATA SBC/5.67E-8/
C INITIAL WALL TEMPERATURE

DATA TGO/278.4662/,TA0/288.1185/

DATA
TWI/292.1098,292.0979,292.1005,292.1230,292.1252,292.1282

*292.1168,292.1085,292.1289,292.1286/

DO 10 J=1,N

TWO (J) =TWI (J)
10 CONTINUE
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DO 20 K=1,K MAX

CALCULASTION OF GLASS TEMPERATURE
SC1=0.15*HT

SC2=HO*TO

SC3=SBC*EMG*TO

SC4=HA*TAO
SC5=3SBC*TWO (1) **4/((1.0/EMG) + (1.0/EMW)-1.0)
SC6=0.15*0.75*HT* (1.0-ABSW)
SCG=SC1+SC2+SC3+SC4+SC5+3Ch

SP1=HO

SP2=SBC*EMG*TGO**3

SP3=HA

SP4=SBC*TGO**3/ ((1.0/EMG)+ (1.0/EMW)-1.0)
SPG=- (SP1+SP2+SP3+SP4)

CAGO= (DENG*SHG*DELXG) /DELT

CAGN=CAGO- (SPG*DELXG)

COB= (SCG*DELXG) + (CAGO*TGO)

TGN= COB/CAGN

CALCULATION OF AIR GAP TEMPERATURE
RT=(1.0/HA)+ (DELXG/TCG) + (1.0/HO)
HM=1.0/RT

TAN1= (HA*TWO (1) +HM*TO) / (HA+HM)
CALCULATION OF EXTERNAL SURFACE WALL TEMPERATURE
SCW1=0.75*HT*ABSW

SCW2=HA*TAN1

SCW3=SBC*TGN**4/ ((1.0/EMW)+ (1.0/EMG)-1.0)
SCW=SCW1+SCW2+SCW3

SPW1=HA
SPW2=SBC*TWO (1) **3/ ((1.0/EMW)+(1.0/EMG)-1.0)
SPW=- (SPW1+SPW2)

CAWO1l= (DENW*SHW*DELXW) / (2.0*DELT)
CAWN2=TCW/DELXW

CAWN1= (CAWN2+CAWO1l) - (SPW*DELXW*0.5)

CBW= (SCW*DELXW*0.5) + (CAWO1*TWO (1))

TWN (1) = (CAWN2*TWO (2) +CBW) /CAWN1
CALCULATION OF TEMPERATURE THROUGH THE WALL
DO 30 J=2,N-1

CAO= (DENW*SHW*DELXW) /DELT

CA=TCW/DELXW

CAN=CA+CA+CAO

CB=CAO*TWO (J)

TWN (J) = (CA*TWO (J+1) +CA*TWN (J-1) +CB) /CAN
CONTINUE

CALCULATION OF INTERNAL SURFACE WALL TEMPERATURE
SCWN=HI*TR+SBC*EMW*TR** 4

SPWN=- (HI+SBC*EMW*TWO (N) **3)

CAWON= (DENW*SHW*DELXW) / (2.0*DELT)
CANM1=TCW/DELXW

CAWNN= (CANM1+CAWON) - (SPWN*DELXW*0.5)

CBW= (SCWN*DELXW*0.5) + (CAWON*TWO (N) )

TWN (N) = (CANM1*TWN (N-1) +CBW) /CAWNN

AN



40

55
20

70
85

SUM TO=TGO+TAO
SUM TN=TGN+TAN1

DO 40 J=1,N

SUM TO=SUM TO+TWO (J)
SUM TN=SUM TN+TWN (J)
CONTINUE

DEFT=ABS ( (SUM TN-SUM TO) /SUM TN)
IF(DEFT.LE.0.00001)GO TO 70

TGO=TGN
TAO=TAN1

DO 55 J=1,N
TWO (J) =TWN (J)
CONTINUE
CONTINUE

GO TO 85

WRITE (*, *) TGN, TAN1, (TWN (J),J=1,N)

STOP
END
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