L ] ne
FZAv]9} COMPUTER
A AL HAA
*o] & o
(8 x}
1. A 4 4, A3
2. A4 A2} Computer 5 A &
3 AdAd 3 HEYEF 6. F2EH
LW o £ BAL A JetE 4 8T AAS

Computer & gA= 1800 di74x] A<y
&epshxek £33 Q) computer+ 1950 W
8 AZHE ol §she HYAA A= 1960
ddie] el A ALEaARE 2 3759
x4 2 Wshyh 47 AAP3: 19659
B LSIZ S&Asle2d arse o< zolxan
4% B o wego x99 HiA HIE
Axnd Ao & JAE A4steE 1/1,000
27t A Q57 Zo| EMAAHY #AH-$ 1/10000
2, LSIY A% 1/1,000,000 22 #@ekzich o
o} Hygsla HAY A= g4 A Py
Az Folzld. o F ¥I®o® software ©
FA4ZE 29 FI 3, QA% 398 A
A s 4 YHo) #8827 Axgoeny Fo
4 dANAE yEsEE B4 A4, code
check, 22A1¢, AFAEY o]f=E 5 2
TE YV A Helxz Ao

FX Ay ForE B 19664 vl HPAC
(Heating Piping and Air—.Conditioning
Magazine) F#og 3oE 5t 7|A 7&=}t
2 9l APEC (Automated Procedures for
Engineering Consultants, Inc)°?] X 3=4

*Eg8 dad4d Al
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Computer Program & 7137 & Aolsd
or Y35 2a=E 3 1 dEd AR
Heating and Cooling Load Program °| 7
deig)m A4 A A 2E programol &1 A
wErk 2% RS, dnw, dT4F sof-
tware &) 2§ ¥ ALL BHom i wA
7t d¥siglen Z s]doly user group ¥
£33t %L program?°] AL=ELch v
2 oAl diridd =AY compute}‘ of pr-
ogram < install® = 74 =31 £EF4
71 A e A% terminal& &35 Al ¢
43 program & °/&% 4 YA stk ol
Ze program & A8%7l2 Q¥ program
< o2 AL, Aol seiztzm oo wet Als]
E 2 ¥obd ztem gordl AEE ¢S
ALSHIEE o A& wAe] oA 7
2 gtk e A$E computer 7+ EUR
A 4HET AAE AY BEE 231 Ae
A govt 22 oj2e BE, AHF9 A
2 35349 FHY A8 projectdA &
2 4dA A48 gaidel nirsz Yok, =
g N8 computerd =U4H 4 minicom,
programmable calculator® RFo2 soft-
ware & 240 Qs slm o} opal &
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22449 COMPUTER

YSTEM CONFJGURATION

181 4341 [ CPY (4r8) }——{ ms 1\\
l

[ELi0 1

|50 |user

JULZBOE){ & WNITS

2 NITS

cA LP/R ITAPE DISK CONSOLE GRAPHI_C_?J__._
-1 (=] F= [mm] () [==
ens

Cwn e
TS 2 Wit Twir T
KR 2 \m @31
8 WITS 2 WNITS 8 WRITS T
v 1}
} ‘—:’.
- HH
o
HEURNTR
LI%E PRINTER CARD READER NQ{M.
P YTTS ) B W YYYTS I WYY 5
== o . .
=@ 0]® 0]® 0l©® © -
TAGNETIC TAPE NITS CONSILECDUSPLAT)
. Vo
T =] Bt
e " cmwn =,
b 2 )
CENTRAL PROCESSING METS PLOTTER DISETTE ACAKR
—_— 1 L ] —_r L \f_! jam ] fum § I - -1
jsmn]] Jomn]] fomm fomn]] fomme] Jomefl fuum]] feun} {S==]] f== [S] IS
[+ 51} s v 7] -+ =1} Omwn o s o) b o i) [+ 5] 1511} TR0 ) je_5-1]
PACMETIC DUSK STORAGES
2@ 1, Computer & F4d

19814 9A

—249 -
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il

+ 9

B B3Hoe £ Ay 223 A £
= dA KIST9 29 AdgAs Adsias:
AA2 WYY 482 program°l AHolgl
= Adolth a8E2 47| AH+E computer &
o] &3 F2du o HAE F4H2LE program
o AFALH A4 e BmFHAQ o) §o |
EAE Oz g

2. MAHX2 Computer

Computer A8 310} 2 Hw4L o
3R ERE S+ Aok

AR computer®t program & ZHX3 U+
£ B1As} Aekshed data W Al M Ay s
I Yo AL computer centero] € 45t %
4],

&4 computer center Y4 program = 7H3
3l Ao} A RH-E Fotod 2] ARAe A
terminal o]l WA S °]& F3 datad dY
st 2HE de W4

AR 2AAE computerd doistA T
3] program< Azldla ZE AUE A7
AR A A A Bshe W4 Feoloh

AMA e} T gL AR data in-
put form ol :'q.a. 244 input dataS U
A7 a2 AfE doue e 2o
Y computerdl AZsHs #ygte] obE Eol
o 23 uEx ulAARR AR AL Aze
2 AAgch 19 372 W42 ¥, FAdS
&, A7 AFEY ot AL § Yomz
Abgabe Zjle] MAdlE o} A EA F& A
dhed Aot AL Addgstoiof &k

bgon:
o] B4l 98l computer A& UFrE= FB
program & Aol o =g LA A
Zalof AL oJH program< A g A °
& 437 sh= Aeltk. computer program$)
ALE A= o) FA A g 4A %
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ol Fyslo] glojof gk wkef 2 AA w4
< 4oz vy HEAY, HAAYY dWem &
W ef %A JlsAel dad] mrh zE o
W4-& computer program 33l computer
o NGAA Fod o F WAL AT &
d 4 o A4wge MY A error check
= A el A ssshe

Computer program = ©l-§3l4 44 3l=n)
= o= AR gy e] Ao
A# computerol FAX hard wared A
AdAd 423 program & Fosle WUH, §
A user group< FA48A =sE A Wi
AA2E dojul+= 4, 5 user: group
2ol 2 Ao HAAE AFSn groupEt
+ °lF AE, £l BRI ZF user
$+Hos AHBE S ot AR Te-
rminal & F3 7 ANA AAQAHH A=A
Yoz AU AL TR Rya F Yo
Ae olF HESY #AR AL Terminal &
E3 z userdld puUFE w4y, FHRAILYG A
WAl WA $He] aF5"H FHAAE
SFAY%E dUs HEST B A& AS
o] E £AH3H FE s £ data o
A ARE Fulste] ME-Qh o EAN o
g AAEL 5949 qFEAAA etk compu-
ter & AAWe] Foel S-84o HeAH &
o Ags FHA e ool weld ol 3
M3 #8357 A E olE ARde ARE
computer® A ALY A3 output form o 5
ok g}, B2 ujFAvitt program &
vl de sbgA Fsiol st program &
AL Aol gl A 4L userst shFoF ¥
t}. Y project ?l o} program-& =z A =
o program & A2 A3 HAHAHo] dF AL
2 9 output form= 53| Hoh ol gz
< A ARG aFE AA Y] AdR 5
ol % ¥ AAHANH T3 EF U= A
H A58 AL gest ok ol 2419
programel %zt $3& 713 He Adw A0
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ohi el wg= A e A7 L4 0] FA)A
Hel B A ARE AR Yo U &
A7 gAY &3 857 23 userst Be
program 458 2 A8 4L AXA "o

3 MA st HI3YE

oY Lty 83

3 A49079 vz HEer Qlsto en-
ergy Be|EA7 aA AF gl oo met
dH sl energy & 34Agos oAl 5
dorn £¢ 22 HYALFAL] £ Lo
ANL%e ARUE Y LARAE HSA 7
7l Y1l AE A8 energy A Aol Has
At 2¥d XNFAAY BHeer HHAE
A7 B Fo] Adolrh duides
HLAAE ¥Wa AR 379 F79 45 Y2
He Eolz ARAAE st Y d AuE A
F3] @od v Hes g o)g ]lsle =}
v, A&F¥ o F 4 Yo AL 1y
ok ot ol FAE olv B Ago] F
L E AAMZ BEeo om YAT Wy
Ao gt A 8 F HedoR st-
eady-state ¥ mel Slew gone Az
Hovy Bo] wxge TEE Yu FEE
Bel AR5 = s £5 Yok Wy 4
v] o] AAA A A Y- A &
gk g dogka HAEHE 2@l A AE
ArES W ol o simulation®& &3
zkzke] Ao i HBE AR 44 9
£ o8 9% EHHQ EFEA computer
7b A4t 2#H computer® AMg5le) 4
A5t YA E o872 248 283% com-
puter program®l °]&slojef T}, HI M=
o B 71x19] computer programol Al 8= A
Abtala EAe diste] s A9sre @
c},

AR A F2 AN A AR Zze a4 (1,

ol&

1981 9A

—2b1 -

+ AE A 3)E 5 AdEH = 9% o
T AL B8 He-3H, B, 483,10
A, FHA=, ¥4, M—facter, U-value, 7|
A5 -5 7HA. <4 Assts 89
steady- state AASHL vk F7x He
W& mHAgkol o]0 Adslel 2FH prog-
ram% F7HA = oA e o] #4L Agdlagl
+4 53 micro-computer Y programmable
calculator®] A|4tw2l2 diA o] W& Ry
A, B ESHE ATt E 29 5 FA
Wyl 2 Agslzm gk

1. The total Equivalent Temperature

Difference (TETD) method—7t% dg A&
sl wyolr)
2. The Response Factor method— 33}

A&l WA unsteady-state, ¥|F719 ¢
Z1z24& A-§AR e

3. The Transfer Function method — &
g Ax A 44L& sol-air- Temperature
7t FrlA ez gEEEE A Yo 29 YT
Y3t}

4, The Finite Difference method — €3
E9 Fourierd & 3oz FHAstE Aol
Time Interval € A7 1 A £4F $x
How Avs HEY & L £ Y= i
A AL FH8 S5

5. The Steady State Heat Transfer
method—%-eio] F2 X859 Wao|n g
Al AR YR & N doAg S
2 AWe AEolu YFzel R AgHook &
23

YpRse 44T WeEs A5 Hsko
F2RAE FHA AW FTRFH  do
AALE ¢ Bt 2Y YRR o
A olokrlslglyl ARSI ZAE gk g
A AT YHo= AAsW ol gk olg A
Aders 271A17F U+=u Y3 A& F5)
< A TARANE T o4yl U= Y
T AAEe AR A, wall, infiltration, ve-

ERAM - BHIL F10% F38



o] &

ntilation, internal energy sourceds I#
& B3 energy WY WA S Fofok grl,
2 o] YR A4S YA AR o
Aol aAslo] Qled 2% dve ASHRAE
Handbook Fundamentals (1977)¢l &A% A
oz Wyiste ztzke) Q40 s @y
3} A 48 (Cooling Load Factor) 3 &35h= 9
Woew slegich WuysiAf£e
age property® A% time lags 2T A
ol 28] WA ov = FHEY FoA U4F
g %2 convective heat®l latent heat

portione 2 A zsle] 2439 HEFEHPow
A Asts Y™ A EE L radiative heat2 A
ZH3le] dA A zto] el me sk WAoo

heat stor -

o DUCT 2} XA

Duct system® AA-+ duct line WA, f-
itting 9 A4, duct® sizing, system$
balancing 5& E@3= artsl F4ld|
gineering °l 2t 331k Duct ¢t fitting @
oldEde e nets ducts AXASIz =27
£ AAJE 71E 94019 system © balanc—
ing2 dytdeow g Age 279}t Co-
mputer program -2 duct® sizeol o}e}
EA Aol &2 duct systemd AFd  Hg
stol ductol oigk AAT AARANE A&+
o, 23 B4 duct systemel WA AE S
=4F, A, A, duct Loss, fitting
loss & A FFFot o7 Aol ZA e
Aol el a%E FGsA o S8 oF gk
wx oz computerdl &% AAL FFF, ¥
Wy, A4S FHeR oo o|HAHE
€ A A(Node)°oletz ¥Ech Ductd ZHEA
ol 42 dataot A3 HAH AlofdlMe data
(fitting, #7713, &=, 3%, Zo], size
limit, 2-&& 5)7} program A% input
data® Ha3lch olo dAL(Z™H2>E
Z3547] wigkoh

en-
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ROOM Z
220 cfwm

ROOM X
NODE 3

128 chm

—252 —

fi L4
3N oou "
NODE T NODES

! anq
08 cton. ctm. ‘R
121t 121t

12h ;;-.! [Ix3 Iun 0 #t
~ &
NODES NODE S

NODE 1

ROOM A NODE& NODE?Z o

NODE 11 121
21t 3 nope 10

708 cfm
Hh

ROOmM 8

CONVERSION FACTORS:
U =cfm X 0.472
m = {1 X 0.3043

945 st

HODE 12

{a@l 2> BH(Node)dl o8 FA|=+E Duct
System <] ¢l

Duct design program oA & &3 A Ay
o 2 7 oE3 #roh
1. Method— Constant Friction method
Constant Velocity method
Static Regain method
2. Duct system® size « 7}3 3 o] tigt
34
3 BE fittings] A%
emory.
4. 3 4HLAL 2= ductd AHY
5. Z+zt9] duct section®] ¥ RFA Ak

loss data®] m-

6. 4% duct, AHZ duct, B ductdl o
3 zhzh A g

7. Duct systemd] ¥ &= <¢H€HLSAA
e HEldE

8 7 AHAY duct size, ¥4, +%,&
Eo] A e A&

9. Supply, return and exhaust system
of it ztzke] A A

10. Fan motor9 vlg A A

11. 2454 #3 data ALE

12, A4 list 2 7Hdol B¢ A3
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32499 COMPUTER

o dfatA A

N FAAE 91§ computer program-& A
gt AAS sizingd Yo @we A4

£ 294 gk gitdeo= AHLsE AAY
W references #&3l7] utatck Compu-
ter® B¢ WW AAEAE F2 ¥ (Node)
7 dZR(Link)E ABl=led & 974 &
F = Tee: AAC] slx 2z AAL Pipe
9} Fitting2® dA(Link)®eh 2 dE24
(2¥3>9 EAE (2H 4= AT

{32 3) Piping System?] ¢

_©®
— /

s w

NODE ‘ [:—2?_:} ®
2

O HICIER o (©)

2 114

=] of={ & +—

(¥ 4> d4d7 Link® TAS¥ Piping System

Computer program®l &=l AA %249
543 %L o 2o

1. As el #H3alao g AA

2. Wl o] HRRAANY F, #A, ¢4FH &4
& A4

3. 32l WAL A

4, Valve$ fitting typed AF

19814 9AH
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5. Wl @) A (steel, copper, plastic)e A

%

6. #Ale £5Y AAAA A&, F21)

7. %40 B8 pump §FH +F2H

8 279 ¢¥AA

9. Expansion tank ® 27 ZA

10. g4 % A4

11 ¥ 9 neA g Az =Fug
A4

12. W& A listing

13 WA YA

14, Bzl ee] 2=

o THANY

AAA Bya AuAddel Sd4 2L
2 Eolzith =y e JEA4A oJ4eE B
L ARe 2F%n. 2B o] [y FA4
computer® AHgsld AL 4 Y=EE WL
AF7t APslol oy o A FHAE dx
sith zau A QTN A computer® °©&
sty £de AU AL A3 48 4o o}
Urh, Fo) A= elnl computer® hardware
o} software ® FFeol AT A=zl et
Ax =g gANE AL S5 o com-
puter® ol§o°] AFd ek sty AL
L o}z ¢ A¥F computer® HAE WE
22t AlE ok R|ul "HEAEB Hop Xt W
kAl § BAY Edglch zEER dF
AL AEATY £ systemT TAF
o Yk AEAEY At AHe] A o
g 4Ag oM ¥y Yo =g computer T
o] 88 AT o WHolHdE o2 de AL
5718 £ g4 5 Uk ®eA computer
5 olg3tEd $&AYNA computerd °l&
e Ao Jolg Fujst BAF = olek &
th. E computerd] TA=HE Ao -5 3
A7t 228 s computer® °lET A
A dg 4 e AL s ok Aok TAH
o2 A= ol®H Fo computerd AEE A
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do
o2

o]

sl AA & oF &tk AE T 53 FHAiet
2 oj8¢ systemol A&z Yod =3
o] 287 "k, 2B 7Y, NxT 23
me Py AME 53 2L computer &
AR AN o F3tedor & Holch EAT F
doat AgstEn sl €o2 FHHA 2o o
e A 73 o] Yasith computerE °l
83572 FA=E AME 4EA computerd
gLyt FAolch computer® HelA A =z
8 AM™ terminal & RE otvd A co-

™
e~ T
ﬁ:/t iy
T G L)
vy i HIE
Jl--r Y '%"E e ’|£%% g {
TIr ] SA=n b =i
1 = 4
v ‘\:i !
R |
- l‘ N

(@ 5> AFAE system©ll

o8 ductd] WAE

wasBNNENER BT L REL
' H

{a# 6)> Building plan with air-conditioning ducts overlaid.
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FxAv 8t COMPUTER

mputer& AE slAtrixjolel, ohg9] graphic

system< A9 ¥t Computer graphic
system € A2 2o AgmERd E 29
& A4 sty A5t 4712 hardware® %
std ®elshth, 2 24 X-Y Digitizer,
Cathod Ray Tube (CRT) Screen, Control
Pen, X—Y Plotter 5°l Qlct o]n] o|F o g
< 71dE°l ¥4 graphic system& A
weted 483 A7z e Folu AAE Y
3 system©] EHH AL Q AL AAe]
7™ 5). (2¥ 6> 939 General
Drafting System ¥ d£9 42449 A5
Az systemol 9% ductd WAxot} F
Yol A KISTE vl&sted 24 di7d
A AL Az doem A& P-CE=EH
7149 isometric W F{x Fo HEdNx I
f o}, Computer graphic system-= o3 &
Sute) @A ol 24 AUl RS Ay
=z A Adules AR gy Aol
t},

4 HLUHY

A A AdA A A £ ALE<Q Pro-
gram-& 42 473,

o HCC

1979 dell M=o T3l &AM vt ey
2% ALAAF S AT4Y AolHE B
5t YA viyxE e FAd HEE ¢ UeE
MAHE ZHolth SAHo2: A4DHE AR
7} Jmperial ¢ Sl oA Ag & 4 Y&
o931 crossE ZHydlth. B 24 A3 o
g W3t o B3l A2l detail, zhibo) o
¢ Fol, =3, ’ﬂ &2, PuAdAE A%
31, B4 o & A4AT 4 Uk E s-
pecification® &7 ol ©el TETD %47 A-
SHRAE Hand book of Fundamentals(1977)

19814 9A
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9] CLTD #4& Adsde A48 ¢+ 49o9
CRT Terminal & A§35le oz yLow 5o
glel  computer 7} AE-& sta HAXS spec
€ key board® WEst® H4Ate] 58 in-
teractive method® AH§3lR2  AA ddA
24 computer¥ AH&slm HE d& $ 9
=& g glth

o HDUCT

Duct system® AAE Y& programes
supply, return, exhaust ductd] @3t C-
onstant Friction Loss Methoddl] &5} s-
ize® ZAASIE Loz o g oA A
F¢ AMY A FFF WNEFEHS
el Ao Azsla AN A E4&4-
ata 2 UF A Ak 3 Az A Aol f-
ittingol ¥ data® YHAAk gk =&

| CONTROL CARD |

[ SECTION DATA |

*

DECIDE DECIDE BY
AUTOMATICALLY| |GIVEN DATE
1

l

TOTAL STATIC
LOSS

( sTop )

{28 7> DUCT DESIGN FLOWCHART

TRAN-BHHIE 105 B30



°]

AA A7 d4e AgE 59 AL §= of
A 275 AASA Rk Program Wl At
2z duct® #ASl= data file ol Yenz A
BHo 2 Hugl Az duct®E AAINA Ak
a2 A7 H7kR] 2719 duct® AR
SHAl 2™ Fo1A duct size FA AA
A Rk

t o

o NBSLD, Heating and Cooling Load
Program

=] NBS9l4 ASHRAE Handbook of
Fundamentals® Y &oz z4% program
o2 3RAR s Abd F44, 2F o A
A 4, ofF AT 4 Fo ALY + ALk
obARA - A W I Bkt A WA Ak A
T 4] AW ZddAMe d3Y A4 e £
oA R3E AAH A H3 o programe 4
g R-3h A Aol AATFRe AEA 2ol A
e FEe HAYSAA AU A A F
e}l program & 2S5t Y T Aow g

o

A ® 3

A7 Y ASA Ao HEL 4 UA T

Zoltk °] program$ AL &3 o
L BeAE 9o QtZo) Risles %9 v

ZZo FA3E Ao ds Az st A

5o (ARE U—~valuet ZotE €l ot
g2 ofF =),

2 AWE s Ao J¥E I

3. B3 2o mElAE AyzxAe Asg
o}

4 7B 2YEHE nycld g A=A

o J&F& =B ok

5 WaR-3LE 2ol Y8 “attic”y L%
€ A4S attic ventilation©l 7H53ES
g},

6. xI5hAL wol M Wy 23hE AN S
0=

7. Yy dule g AA o

DUCT SIZE LENTH OF FRICTI- VELO.
DUCT OR ON LOSS FITT. PRESS. TOTAL SECT
SECTION  TYPE OF FITTING AIR DUCT RECTANGUL RDUND EQUAL LE PER 100 LOSS DROP IN PRESS. PRESS.
FLOW AREA ARUNCH) (IN) VELO, NTH OF F FEET COEF, FITT.  DROP DROPS
FROM-TO NAME (CFM) (SQFT) AA x BB DIAM, (CFM) ITT(FT.) (INWG) (CO) (INWG) (IN.WG) (INWG)
1-2 DUCT 5400. 3.18 22. % 22 24.10 1607. 60.00 0. 148 0.089
FQUAL LENGTH IN FITT 12.00 0.148 0.018 0.107
2-3 puCT 3600, 2.33 20. % 1»8_ 20.70 1440, 20.00 0.148 0.030 0.030
3 -4 DUCT 1800. 1.30 14, x 14. 15.30 1822. 30.00 0.148 0.045 0.055
FQUAL LENGTH IN FITT 7.00 0.148 0.010
4-5 DUCT 1500. 113 14. % 12, 14.20 1286. 20.00 0.148 0.030 0.030
5-86 DUCT 1200, 0.94 12, % 12. 13.10 1200. 20.00 0.148 0.030 0.030
6~ 7 DUCT 900. 0.76 12. X 10. 11.90 1080. 20.00 0.148 0.030 0.030
7-8 DUCT 600. 0.56 10. % 8 9.80 1080. 20.00 0.148 0.030 0.030
8 -9 DUCT 300. 0.33 10. x 8. 9.80 540. 20.00 0.148 0.030 0.030
(288> HDUCT 9% Sample Output
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FzAvu 9t COMPUTER

LINTERNAL LOAD AND OPERATING SCHEDULE I

1
| WALLS ROOF AND FLOOR DATA i

_ 1
| CONDUCTION TRANSFER FUNCTIONS ]

Building cycle —
[ BUILDING DATA |

room cycle — JI
| ROOF SURFACE DATA ]

|

[ INTERIOR SURFACE HEAT TRANSFER COEFFICIENTS |
I

| INTERIOR SURFACE RADIATION EXCHANGE FACTORa

day cycle . q

LWEATHER DATA j

| HOLIDAY, WEEKENDS DETERMINATION |

]
| DAYLIGHT SAVING TIME INDICATOR ]

I
jjUN—LIT AREA DETERMINATION
hour 'cycle —
CLOUD COVER MODIFICATION ON SOLAR
HEAT GAIN AND SOLAR INTENSITY

| CLOUDLESS SKY SOLAR RADIATION ]
]

| AIR INFILTRATION

|
| OUTSIDE SURFACE HEAT TRANSFER COEFICIENT |

1
| OUTSIDE SURFACE TEMPERATURE AND HEAT FLOW |

]

| ATTIC TEMPERATURE |
-

LINSIDE SURFACE TEMPERATURE AND HEAT FLOVT[
]

| COOLING LOAD OR THE ROOM TEMPERATURE |

—
B 3

| OUTPUT TABLE |

S

YSTEM SIMULATION

P
I
Lo

—_—— e — e — e e — e e e — -

i

o8 9. NBSLD ¥4 %3844 PROGRAMS FLOWCHART
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o]

o

o0 Pipe Isometric £ %42 program
Ak plant Wl Suiuigt =H Y 2o
A& ElE program 28 A A ALLEREF
Aot AR FAANA AL - DAE oba oty
. 2 75& Adeg g 54 REgoes
s 4 Aok

A A, Isometric piping =9& 28l& o]
o ol g Ay FASE - 4 )
E4, Piped Z¥o| Eo7l= mE fitting
% symbol& z&ct,

AR, =d40] €8¢ instrumentd ¢
¢} instrument 9 spec. & o] BAFn Y

S met 2 gct

U, o £8%5 A o AA Q-

o & 9

ist% spec. I E%& 74 o}
ot AR, Pipe 249 A¢Adxd A48 7143}
5 optimizing 71 6& A&t Yo A4
A"k 7|]igkel ‘
°| program-& & ¥&#:4 program3 &
Sl AgE £x lew mi2 £ A4 gow
qt A8 = gl

o7 E}

AdollAl AT system el HHHHE 9
gt watemet program®°l A-g§5°l9 ol& dH
2o & A" 7455t Hardy—Cross
Method el &8 s 43l= program o2 5%
FAO] &3 ®el AEEHI Tl E Graphic

CRE [

T "’T'iﬁ'n‘!ﬁh’!i’_'i":l""ﬂ =

(R

R
13
1)
2R

)
i

T ELF S ERE

0
3

v
(3]

s

SOy 3 0% b T 05 1 3 S0 4F 1

RRREF REfLES

HH

{28 1) AEA L & Pipe Iso - Drowing9 ol
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2349 ¢ COMPUTER

A%
Y H 44 pro-g
ram & input check € 9§ &A=& ALd
4. =g 854 248§ program U Se -
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