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This is to certify that the above statements made by the

candidate are correct to the best of my knowledge.

»

Roorkee:

Dated:

(R.K.Sahu) _ :
B.Arch.(I.I.T.Kharagpur)
M.Arch. (U.S.A.) ‘ .
Professor ~ Planning
Department of Arch. &Planing.
University of Roorkee ‘
Roorkee,

India.
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UG, GRT AT TAR0T  THERMAL ANALYSIS

Crsxxxyx program to find heat transfer in a mud house *EEx%es.
REAL T(100),TIIM, T1EM, T2IM, TEEM TUIM,TMEM,TJIH,T4EN,TS
1 TIME, T;NC T:NE5T4ME,TPIRFTPIE,TPIN,TPIS,QI,Q?QS,Gd,Ti,TE

DH1H }ﬁ R ,LJ,U]/lf B4,
DATA RE

1282,0.88,1.117/
?CE,Uﬁflq ,ﬂ Ba/s
DATA L1 L2,EL, K2/ EOLOLE0,0,22/
UPEN(UNITﬂl,FILE«’T“UHT
i read data for mud house
READ (1 4 3) (TCT) , T=1,94)
FRINT 2

]

2 FORMAT (//7,2X, "RESULTS (OF DATA RECORDED FOR ‘A MUD HDUSE /)
) FRINT =, "PLACE :VILLABE RORI- ~LALBARRA , BALAGHAT ,M.F .

& fing maximum temp .

TiIMl 10 ﬂ

& Q1
DO & I=13,94
FTODY LBELTLIML I TIEM=T (1)
& PONIINUE
DO 7 =55
tk(f(l)
/ EUNFINUE
LD BT
T+ (l([)
8 CONTINLIE
LU 2 I=4%
g
uU 1U ]:
IFLTI.
10 4T ITHLUE
ﬁ¢
TFOT (LY. LTI TEIM=T (1)
11 CONTIN
Doz i
Jk(ltl) STLIML Y TAEM=T (1)
12 CORT TRLUE
G St 20y TLIM T2IM, T3IM, T41H
(3 AT (747, LOX, TINTERNMAL MAX ITMUM TFMFHFTURL o/ 72K, T T1IM="
o TTERIM= T 1003, "TEIM="  FL10.3, ' T4IM= JFLGLE,/7)
PH1H1 28
28 FORMAT (/7/7)
PRINT #, |HI ERNAL MAX. lPMPRAiUREfln dmrrae rentlg;
PRINT %, SOUTH WALL &7,
PRINT %, Hi EAST WALL &7
PRINT %, O FWALL 57y
FRINT %, “0OF ROOF 8y T4IM
™ PRIHT 10 g TLEM, T My, TAENM

(5’/ LOX, TEXTERMAL MAX, TEMPRATURE *, //,2X, "T1EM= ",
‘,FIU“E,‘TEEMﬂ',FlO.Sva4EM=’gF10.3,//)

==.
==

XY
{
NT

£




c find mean of external surface temprature

70

B

81

P

L find
¢ TRI

o TRI

¢ find hea

C find

TE=0, 0 ) : - 161

DO 30 I=135,34
TE=TE+T (1)
CONT INUE
TIME= {(TG/15)
TiH=0,0

D &0 1=37 .48
T8 fBlT(I)
Tfﬁt E/12)

-

Tb THIFkI)
TEME={TE/12)

=83, 96
§=TE+T (1)
TAME= (T§/12)
PRINT 81

FORMAT (/777)

FRINT #, "EXTERNAL MEAN TEMP.(degree centigrate)’
PRINT %, "0OF hUUIH WAL L 1ME
FRINT %, O WAl.L
PRINT %, "OF WEST Wal. L S
PRINT #, "0OF ROOF g, TAME

CPRINT %, 'TlME=’,TiME,'TEMEﬁ’,TEHE,’TEME y TEME, "TaME= ", T4AME
TR ‘
far roof

TREIR= ((T4IM-30,01%18.3)

Fast wall

TEIE= (CCOTRIM-30, 00 %13, 5 80,0 #0, B85 +50.,0

TR IW= CCO(TEIM- 0.0)%12 )-S50, 0V E0, BRI 50,0
TRIG=(COTIIM-20,0) %15, 3)~80.0)#0,58)+50,0
PRINT 82

FORMAT (/777 . .
PRIMT «, "TFI HP ROGE nND EAGT  WELT , S0UTH WALLE '
FRINT %, TPIR= iP(h,
PRINT #, "TRPIW = I}Jh
t stored 1n war]o

w{ (1 /F /4(1/& 3
i RS A

CEORMAT (////7)

PRINT #, 'HEAT STORED (in watts
PRINT #, 'Qi=',01, Q2=",07, (5=,
PRINT #, *IN MUD WALLS & ,Q1
PRINT %, ‘IN MUD HMOUSE ROOF &', Q4

~§u /qumVE meter kelvin)’
Ga=

thermal tFaﬁﬁmittaNCE

Ti=u1/U1
T? Q271

PR “T o5
f J?l“lr’\f (; s
1\] N I CTHERMAL T1

gl

T ”T]l e
ﬁllﬁ
A

!1I
¢t l i”l

T gl S ETE:
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RESULTS OF DATA RECORDED FOR A MUD HOUSE

PLACE :VILLAGE BORI-LALBARRA,BALAGHAT,M.P.

L2

INTERNAL MIN. TEMPRATURE (in degree centig)

OF S0UTH WALL 21.00000
OF EAST WALL : 19.70000
OF WEST WALL : 17000000
OF ROOQF Col 22.30000

41 .
EXTERNAL MIN . TEMPRATURE (in degree cetig)
OF 80OUTH WALL 18,00000

OF EAST WALL : 18.80000
OF WEST WALL @~ 20,350000
DF ROOF ! 20, 40000

EXTERNAL MEAN TEMP, (degree centigrate)
OF SDUTH WALL & 20,7085
OF EAST.WALL 19.99167
OF WEST WALL 20, 47500
OF ROOF : 20.51666

TPI OF RODF AND EAST,WEST,S0UTH WALLS

TRIR= =26, 25001 TRIE=  -101.9378

TPITW = ~bb . B7H00 TRIG = =39.37300

HEAT STOREDY(in watts—-sec./square meter kelvin)
IN MUD WALLS @ 1446, 227
IN MUD HOUSE ROOF & 151.8086.

THERMAL TIME CONSTANT(in seconds) ,
OF WALLS (east,west,south): 1294.742
OF ROOF ¢ 178.8984
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Cx¥xxx% program to find heat transfer ina. wnaﬂzhouse FHERHXN

|28 ]

o

&

10

11

12
C
C20

C

.3

W

40

C

42

i
N

| lﬁm ; :.ufl .

REAL T(100),T1IM,TIEM,T2IM,T2EM,TIIM,TIEM, T4IM,T4EM,TS

1, TIME, T2ME, TQME T4ME TPIR TPIE TPIW TPIS R3] Q“Qu,Q4 1,72
2,L1, L?,rl 2

DATA FO,R1,C1,U1/19.86, 18“0 0.B8,2.385/

DATA Rh,CQ,U”/QCSS 0. 88,un57d/ .

DATA L1,L2,K1,E2/0.30,0.15,0.81,1.58/

OPEN(UNIT=1,FILE="T1.DAT")

read data for conc house .

READ (1,%) (T(I),I=1,96) :

PRINT * 'RESULTS OF DATA RECORDED FDR CONCRETE HDUSE

PRINT 2 ‘

FORMAT (//7)

 find maximum temp.

TLIMI=10.0
DD S Is=1,12 .
IF(T(D).GE.TLIMI) T1IM=T (1)
CONT INUE
DO 6 1=13,24
IF (T(I).BE.TIIMD TIEM=T(I)
CONTINUE
DO 7 1=25,34
IF(T(D) BE.TLIMD TRIM=T (D)
CONTINUE
DD 8 1=37,48
IF(T(I) . BE.TLIML)T2EM=T(I)
'CONT INUE
DO 9 [=49,60
IF(T(I).BE.TITML) TZIM=T (1)
CONT INUE
DO 10 I=h1,72
IF(T(I). GE.TIIMI)TUEM =T (1)
CONTINUE
DO 11 I=73,84
IF (T(1).BE.TLIML) TAIM=T (1)
CONTINUE
DD 12 1=B5,94
IF(T(I).GE.TLIMI) TAEM=T (1)
CONTINUE
PRINT 20, T1IM,T2IM,T3IM,T4IM .
FORMAT (///,10X, " INTERNAL MAXIMUM TEMPRETURE',///,2X, T1IM="
1,F10.3, "T2IM= ', F10.3, "T3IM=,F10.3, ‘T4IM=",F10.3,//)
PRINT 25 -
FORMAT (//7/7) _ o i
"INTERNAL MAX.TEMPRATURE (in degree centig)”’

PRINT %,

PRINT *, ‘OF SOUTH WALL :',T1IM
PRINT #*, 'OF EAST WALL :",T2IM
PRINT %, ‘OF WEST wALL :',T3IM
PRINT #, '0OF RODF $, T4IM

PRINT 40, T1EM, TREM, TIEM, T4EM :
FORMAT (///, 10X, EXTERNAL MAX. TEMPRATURE',//,2X, T1EM=",
IF10.73, TREM= ", F10:3, 'T3EM=',F10.,3, 'T4EM=',F10,3,//)
PRINT 42 ‘
FORMAT (///4)
PRINT *, "EXTERNAL MAX TEMPRATURE (in degree cetig)’

i e L e ey
il “n i | e ZAN (!
L L e

K
4

il
‘ L

sbirhi o



C ~ find mean of external surface temprature
T8=0.0 ‘ . C
DD 50 1=13,24 - 164
T8=T5+T(I)
© 50 CONTINUE
TIME=(TS/12)
TS=0.0
DO &0 1=37,48
&80 TIS=T8+T (1)
- T2ME=(TS/12)
78=0.0
DO 70 I=641,72
70 T8=TS+T(I) -
TIME=(TS/12)
TS=0.0
. DO 80 1=85,94
80. TS9=TS+T (1)
- T4ME=(TS/12)

.. PRINT 82 .
B2 FORMAT (///7)
PRINT %, 'EXTERNAL MEAN TeME. (degree centigrate)’
PRINT *, ‘0F SOUTH WALL &', TIME .
- PRINT #, ‘OF EAST WALL :',T2ME - o
PRINT *, 'OF WEST WALL :',T3ME - - N
PRINT %, ‘OF RODF 17, T4ME . ' '
» PRINT *, 'T1ME=',T1ME,fT2ME=‘,TEME,’T3ME=',T3ME,'T4ME=’,T4ME
C find TRPI ' ' : ‘ ) .

C TPI fdr roof
TPIR=((T4IM-30, ﬂ)*lE.S)

" C TPI East wall -

PRINT 85

83 FORMAT (//777)

: TRIE=(C((T2IM-30.0)%12,5)- ﬁﬂ 0)%0,B5)+50,0 -
TPIW=((((TIIM-30,0)%12.3)-50.0)%0,55)+50.0
CTPIS= ((((T1IM=30.0)%12.5)=50.0) %0 585)+580.0

PRINT %, 'TRI OF ROOF AND EAST,WEST, SOUTH NALLS'
PRINT %, 'TPIR=" ,TPIR ‘TPIE=" TPIE
PRINT %, "TPIW =',TRIW, TPIS =,TPIS
C f1nd heat stored in various components
Q1=U1%((1/FO)+(1/(2.0%K1)) ) *%L1¥R1%C1
QI=UL* ((1/F0X+ (17 (2,0%1)) ) *L1*R1%C1
Q3=U1* C(L/FO)+ (17 (2,0%K1) ) ) *L L ¥R 1%C1
QA=U2% (CL/FO0) (17 (2,0%K2) ) ) #L2¥R2*CD

PRINT 88
a8 FORMAT (//777)

PRINT *, "HEAT STORED (in ‘watts- sec./square meter kelv1n)'
C PRINT * 'Ql- s, "Q2=",02,'A3=",03, 'Q4=",04

© PRINT *, "IN CDNC WALLS: " ,Q1
PRINT %, “IN CONC HOUSE ROOF: " 4
C find thermal transmlttance :
Ti=Q1/uU1 . '
T2=Q2/U1
TZ=03/U1
T4=Q4/U2
PRINT 89
=) FORMAT (///7)
PRINT %, "THERMAL TIME CONSTANT (in seconds) !
C PRINT %, ‘Ti1=" W TLy " TE=" T2, 'TE=" ;Tu, T4- ,T4
. PRINT *, ‘oF WALLE (east we s

B T Y S LT Y
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RESULTS OF DATA RECORDED FOR CONCRETE HOUSE

INTERNAL MIN.. TEMPRATURE (in degree centig’
OF S0UTH WALL : 14.30000

OF EAST WALL 15, 10000

OF WEST WALL 19, 10000

(F ROOF 146, 10000

EXTERNAL MIN..TEMPRATURE (in degree cetig)

OF SOUTH WALL = 18, 20000
OF EAST WALL . 17. 00000
OF WEST WALL : 2060000
OF ROOF H 1510000

EXTERNAL MEAN TEMP. (degree centigrate)
OF SOUTH WALL = 21.83000
COF EAST WALL @ - 20,55833
OF WEST WALL : 22.36667
OF RODOF H 22.87300

TRI OF ROOF QND.EQBT,NEST,SDUTH'NALLS

TPIR= =173.7300 TPIE= -150.8125

TRIW = ~32.43730 TRIG = ~B83.45730

HEAT STORED (in watts-sec./square meter kelvin)
IN CONC WALLS: 74D, 0745
IN CONG HOUSE ROOQF: S5, 8239

THERMAL TIME CONSTANT (in seconds) ,
OF WALLS (east,west,sSouth): 20,7860
OF ROOF B 110.7819

|
' n
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~ iy
«DEAN, ACADEMIC

This has reference to this office letter
No,ARCH/1548/T-8 dated: 26th June 1991 enclosing
therein the award by the Board of Examinersamn
acesunt Of viva voce examination in respect of
Mr. Mukesh Meshram on his thesis entitled,'Relevant
Study of Traditional Energy Conservation in Residen-
tial Buildings, Case Study : Balaghat' conducted on
25th June 1991.

One copy of the thesis of Mr, Mukesh Meshram
is being sent herewith for Central Library and the
second copy of the same sent to departmental library
whereas the third copy is retalned by the Internal
Examiner.

"Encl: As_sbove <:::::>£¥_§“_”’/AV

(Kuldip C Kambo) t‘/ SL
Professor & Head

ccs Librarian, Departmehtal,Library alongwith a
copy of the thesis under reference.

Encl: As_above
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(Kkuldip C Kambo)
Professor & Head
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