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Abstract

In recent years, CO, emission have acutely increased all over the world. This is also
the case in Japan. A great increase in CO, emission is claimed to be responsible for the
global climate change, which obligated Japan to reduce GHG emission by 6% relative to
the figure for 1990. There are many ways of reducing CO, emission, one of which is energy
saving. In Japan, the energy saving has been intensively promoted in the industrial sector,
but not in the commercial and residencial sectors, nor in the transportation sector.

Thus in this article we have focused on energy saving in the commercial sector. We
have studied as an example environmently-sound construction, so called “Eco-Office”
(located in the National Institute for Environmetal Studies) which provides detailed data
on energy-consumption and climate condition. Based on the data, we have calculated the
dynamic heat load and electric power demand using the response factor method. We have
also invetigated how we could increase the rates of self-sufficiency in electric power and
energy.

First, we have developed the model of estimating dynamic heat load, utilizing the
response factor analysis. This is to compare the room temperature calculated accounting
for heat extraction from the data with the observed one. We have found that the coefficient
of correlation were 0.87 in Febrary and 0.65 in August, and thus that they are not so low.

Using this model, we have examined the effect of energy-saving measures installed in
the Eco-Office. We have found that the use of insulation saved 13.8% in electric power
and 13.4% in energy. In addition, double glazing was estimated to save 0.7% and 0.7%,
all heat exchanger 16.5% and 16.0%, solar thermal panel —3.3% and 4.4%, photovoltanic
20.0% and 19.4%, and the Eco-Office in total (all measures installed) 48.9% and 54.4%
in electric power and in energy, respectively.

Next, we have investigated how Eco-Office can fulfill the energy demand by its own
PV and solar panel. Now the rate of self-sufficiency in electric power is 29.3% (if electric
power is not permitted to be sold, it is 26.7%), the rate in energy is 35.5% (32.9%). In
contrast, if the present PV is exchanged with better one with 15% conversion efficiency
(it is the best commercially available), the rate of self-sufficiency in electric power would
increase to 80.1% (if electric power is not permitted to be sold, it is 49.2%) and the rate
in energy would increase to 86.0% (55.2%).

The Eco-Office occupies about only 20% of the total floor of the building. Using all
areas of its roof can barely achieve the above figure in self-sufficiency. Thus, at present,
to construct a building self-sufficient in energy remains to be difficult. However, there

are many options besides the above that can improve energy efficiency: for example, air



conditioning optimization, various air conditioning equipment efficiency and so on. Thus,
it would not be dreaming to construct a particular building self-sufficient in energy in

future.
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Ins = Iy — Inpsin b [keal /m?h] (2.6.13)

000000000y <000000000 Iyp = Iy/sinh, Iys=00000

O0000 00000000 IynpODOOooooooo IggO000obobobo0oooon
goobooooob Ipgdobbbdd e
olnpsinh* (sinh* > 0)

Ip = [kcal /m?h] (2.6.14)
0 (sinh* < 0)

oboooboobobobb sgboobooboobooboobuoobooboobo
gboboboooobbbouoobobboooon

1 1—
s LTSl Iapsinh + Ius) [keal fm2h] (2.6.15)

I
o 2 2

gbboboddUps00goonoogg

2.6.3 0000006,

ooboooo0O oOobonOOOOOOODOODG.,00000000000000000O0
gbbobuoogobbbuooobbbuoobobbouoobbn

/

Oer = O+ —(Ipy + Ism) — —1Ip (2.6.16)
Qo Qo
ooon
Oo.n . 00.,00000000/(°C)
ID,n,[S,n:DDnDDDDDDDDDDDDDDDDDDD[kcal/mQh]
Inn . 00n000000000 [keal/m?h]
Qg ;000000000 [keal/m?h °C]
€ 00oooooooon
e’ 00oooooooon

14



ooooo0oooo0oo [, 0000Brunt000000000OOOCOO [2,p. 170

1+ cos s 4 760.0z¢ ,,
=SB0 0488 % 1078(273.15 + 0y,)* | 0.474 — 0.076, | —r0n
L > { < 107 + bon) Zom + 622.0

(2.6.17)
0ooo
Oon, o, : 0000 [°C]00000000O0 [g/ke]
3 . 000000000 [rad]
0ooo

00000002 000000 6°C]0000000 ¢[% 00000 [16, p. 720

622P,(6)

2 p
760 — ~o5 Pa(0)

lg/keg] (2.6.18)

O000P(A)mmHg| 00 000000000000 Goff-GratchOOOODODOODOODO

(——7290298Y’+—5.0280810g1027——]J3816 x 1077{101-344(Y/2) _ 1}

X =9 +8.1328 x 1073(10734914%Y _ 1) (9 >0)
| —9.09718Y — 3.56654 log,, Z + 0.876793(Y/Z) — 2.21988 (0 < 0)

Y =27-1

( 373.16

- >
g ) 27316+6 (620)
] 273.16 6 <0)
( 273.16 + 0
P,(0) = 760 x 10* [mmHg] (2.6.19)

ooooooooooooonbo booooooooooooObOboboO0oOdéée,000
goboo

5/

eeG,n = ‘90,71 - a_IL,n [OC] (2620)
0

2.6.4 UO0OOOO Lpy,

gbouogbboobogbbboobuoobboobobooboobboobooboo
oooooboobobobobooboobobobobobobobobobobobo
gbbbuoogbobbbooogbbbuooobobboood

000000000 [g/kg] 0001m?|000000000000000000000000 [g/m?]
000001k 00000000000000000000000 [g/ke 000000 [11, p. 66]0

15



Ooooooooooooo 6w, OOO0O0O0OOO0OO0DOOO0O00 Grw,OOOOOO
goboboogobboboooon

GTW,n - AW Z(Qe,n—j - 9R,n—j)¢T,j (2621)

j=0
0000

Ay 00000 [m?

fr; : 0000 [°C

¢r; 000000000 [keal/m?h°C]
afafsls

000000000000 Gre, 000000000000000D000000000O
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000

Gran = AcKc(Ocgn — Orn) (2.6.22)
nfufuln
A; 000000 [m?]
Ke 00000000 [keal/m?h°C]
fc; 000000000000000 [°C]
0000
0000 K,0O0OODODO0OO0D0000000000000000000000000
0000000 K,00000000000000000000000000000

oobodb Ly, ODOOO0OO0OOOO0ODOODOOOOOOOOO0ODOO0OOO0O0O00O00OO0

LTW,n = Z GTW,nijpT,j (2623)
j=0

Lrgn = Z GTGn—jP1,) (2.6.24)

J=0

D000, 0000000000000

Lty = Lrwy + Lrgy (2.6.25)

2.6.5 0O0O0OO0OO0OO0OO Lgy

0000000 Ggra,Gee, 00000000000000000000000000
0000000000000 000000000000000000000000000

16



gboogbobougbbuoobbuoobbbbuoobbuoobbuoobbaboon
gbooggbogoboobbbbuoobuogbboooooboooooboooboon
OO R O000O0D00ODO0OOOODOODOODOODOOOOO

gp = 2.3920sin h* — 3.8636 sin® h* + 3.7568 sin® h* — 1.3952sin” A" (2.6.26)

gooo
gp : 00000000 3mmO00O0OOOOOOOOOOO

p* . 000000000 [rad]

000000000000 ¢0000000000000000000000000
000 [11, p. 296]0

/2
gs = 2/ gp sin h* cos h*dh* = 0.808 (2.6.27)
0

gbuogbbodboougboobobuobbodoboobbuodgbobouoboo
gbobobl1ogogboboboooobboboooobggdbbobodnebOO0
0000000000000 00D0000000D Ger, 00000 Gee,, OO

Garn = Ac(9pIpn + 9slsn)nr (2.6.28a)
Gaon = Ac(gpIpn + 9slsn)ne (2.6.28b)

obooodo0On,mgk00OO0O0OD0ODODO KeOOUOOODOOOODODOOOODDOO
goo

oobooddd Lg, ODOOO0OO0O0O0OOOOOOOO00O0O0OCOOOO0OO00OO0C00OO00
oboboboobooboobgooboobobboboobooboobon
DObOodoodi ee;db06000000000000000000000000¢0
gbobbodbooobogboobobuoobboobuooooboobbooboon
ooobdobobobobobooooboobobobboboooooobobobobobo
gboobgboooboooboobbuobuoobbodobbogboooboooon
gboogobudgbbgdboooouobobuoobboobooobuoobbooon
0;=0,1,200000000000,;=30000000000;=2400000000
gbooboooooboo
gbbboogobbbooogbboboogobobuooooon

LGR,n - Z GGR,nfj(ﬁG,j (2629&)

=0
Leon = Gaepn (2.6.29b)

O000ee;, 0000000000000

Len = Larn + Laon (2.6.30)

17



2.6.6 U0OOOOOO Ly,

googbobodbogobuoooobuoobbodgboobobuogboouoboo

00000 L, 00000 L, 0000000 [11, pp. 335-341]|0

LIS,n = Capa‘/l(eo,n - eR,n)

Lipn = Twpavlixo,nlaog&n
gogd
Pa . 00000 [kg/m?|0 p, = 1.2930 [3, p. 443]
Ca : 00000 [keal/kg "C]O ¢, = 0.2400 [3, p. 476]
Tw 000000 [keal/kg]O r,, = 5810 [3, pp. 434, 472]

60,20, : D000 ([°C]O0DD0O00DOO [g/ke

Orjer; : 0000 [°C]00000000D [g/ke]

1%} : 0000 [m3/h]

Oo0o0oooooboboo v;,obbooooooobooooon
al Ap*/3 (Ap > 0)
0 (Ap=0)

I:

gooo
e :00O0O0OO0O0OOOOOOODODODO

r: 000000000 [m]
00000000 Ap000O000C0DODOO0

e () (%)

Po  Pu 2

gogd

pe 0000 [kg/m?|0 p, = 9980 [5, p. 68]

per : 000000 [kg/m?

peo 000000 [kg/m?

h 0000000 [m]

hg : 0000 [m

00000000000 p(8,2)0000000000 [3, p. 4430

6.2) 1.293
a\V, T ) =
p 1+ 0.003670

(1 — 0.378P, (x)) [kg/m®]

gooo

¢ . 00000][C

P,(z) : 0000 [mmHg]
00000000 Py(z) 0000000 [16, p. 720
760z
6224

w

18

(2.6.31a)

(2.6.31D)

(2.6.32)

(2.6.33)

(2.6.34)

(2.6.35)



gogg
Lin=1Lisn+ LiLn (2.6.36)

2.6.7 ODOOOOOOO Ly,

00000000000000000 Wr,keal/hDOOOOOOOOOO
ooooobo0oo G, 0000000000

Grn=kWr, (2.6.37)

0000k 000000000000000C0000C0O000 1.00000000000
0000000000000 1.2000 [12, p. 290
00000000000000000 ¢, 000000000000¢,,;0 15000
0000000015,000000000000050000003000000000
0000000000000000000000000000000000000000
0000000000 00000000000

000000000 Ly,00

Lin=Y GrapL (2.6.38)
§=0

gooo

2.6.8 0OOO0OO0OOO0OOO Ly,

goboguogboboobboboobooboooboobboobbobooboo
gooobbobbbbbbbbbddgidoooooooooooooooooobon
gbooooog

00000000000000000000 Ng,/0/hj0000000000000
00000000000 Grs, 00000 G, 0000000000

Gusn = HsNpu (2.6.39a)
Gurn=HLNpn (2.6.39Db)

0000
Hy 00000000 [keal/h-0O]

H, 00000000 [keal/h-0O]

Ny, : 0000 [0 /b
D000000Hs000 H, 0000000000000 HASP/ACLDOOOOOOO
00000 (4.1.1)0

19



DOoooooodgooouooooodgodl ey, 00000000000000¢0
41le00dbdobooboobobbooboooboobooboobon

LHS,n = Z GHS,n—jQDH,j (2640&)
=0

Lurn=Gurn (2.6.40b)

Lyn=Lysn+ Lurn (2.6.41)

269 ODO00O0O0O0OO0O0O Lay,

00000000000 0000000000000000000000000000
00 Waulkeal/h) 00000000000
000000000000000000000000000000000000000
0000000000090 0000000000000000000000000 nO
0000000 Gus, 00000 Gap, OO

Gaspn = kaWan (2.6.42a)
Garn =0 (2.6.42b)

O000kDOD0000000D00D000000D0O0ks=1000000000 Gar,O
0000000000 Gus, 1000000000000 O0O0DOOOOCOCOOCOOOOO
gbooooogn

ooooo

LAS,n = Z GAS,nijOA,j (2643&)
Jj=0

Latn=Garn (2.6.43b)
OO00pu, 0000o00oo0ao0aodon

LA,n - LAS,n + LAL,n (2644>

2.6.10 OOOOO0OO0OO0O Ly,

0000000000000000000000000000000000000 Lyg,d
0000 Ly,,00000000

LVS,n = CapaVV(QO,n - QR,n) (2645&)
Lo,n — LRn

2.6.4
1000 (2.6.45D)

LVL,n = TwpPa VV

20



gaad

Vy 000 [m?/h]

Sy; - 0o00o0O0o0ooooo-1.00

0000000000 vwiooboooooboooooboboooboooobooooo
gad

Ly, =Lysn+ Lvin (2.6.46)

2.6.11 0O0OO0OO0OO0OO0O00O0 Ly,

gobogudbbodbogobooobuoobbooooboboobbooboo
Oooooooooo Gy, 0000000000000 0O0O0O0O0O0O0O0OO0O0O0O0O0
gbobobooogooobobobooogboobod

Lwn =0 (2.6.47)

2.7 O0OooOon

gbuodgbboogbuogbboobuoobbobbodoboobbogboobbo

gboboobogoboogboobboobbuoobboobbogboboooobooboon
0000000000000 000O0O [s)oooo0o0O0oU0oooooooooooo
gbboodgbobobbodobobbuooboobbuoobbuoobbobbooooon
gboboboooobboooobobon

271 000000000000 Egy

goooobobbobobbbbbobboboobobbbooooououuouooogao
godoobdooboobobdobobdLy,000booboouboooooobogn
gbboooobbbooobbobuooobboooobobooobobbooobobboo
gobbooobbbogoobbooobbboooobbbooobobooobbobon
gbbbuoooobbbduooobbbooobobbobooobbboooon

Egsn = SepnkeoLlvsn (2.7.1a)
Epin = Seealkea(Lvsn + Lvin) — Epsn}t (2.7.1b)

21



0000
Lys; 000000000

Lyy; : 000000000
kg 000000000
kE@ - O0oooo

Spg; 000000O00O0OO000O0-1.00
ooogod

Epn=FEgsn+ Egrn (2.7.2)

272 0000000000 Egy,

gbboggogbbodbbodobbodoobbobuoobbuoobbboooboo
gboogbboobuodgboobobuooboobbodgboobboobuooboon
gboboboooobobbooooboboooon

EH,n = LVL,n - EEL,n (273>

HEN DEH,n z ognoa DEH,n =00000< EH,n < EHhmin,nD 0O DEH,n = EHhmin,nD
Bty < Errvmaxe D000 Efrp = Eprinaxe 0 0000000 Egpnin, 00000000
0000 Exmma, 0000000 [keal/h] 0 00000000000000

EHhmax,n - _SEH,nTwamaxEHhmin,n = _SEH,nerwmin (274>

gooo
Spry; 00000000000-1.00

Mymex : 000000000 [kg/h]

Mymn : 000000000 [kg/h]
0ooo

273 UO0O0O0OOOO0OO0OO0OO0OUO Eay

gboogobuogbbodgbobuogbbuoobbodbbogboouooboboo
gbobboogobbboogobbougbbbooobbbooobobuooobooboobog

EA,n = prwVwA(ewout — Qwin) (275)
oo0on
Buout, b : 000000000 0DOO00OO [°C
Vior . 0000 [mf
Cw : 0000 [keal/kg*C]O ¢, = 1.0000 [5, p. 68]
oo0n
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GHL, n
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&
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LW, n
s N EEE G
XL L LV
EETMBEIC K DR
EREE

MBS K BIRER

=k

ZJ7raA THRICKDBRER=E
JU - 5\ R E

A n

0271 0000OO0OOOoOOOOO

23



2.8 0O0OOO

2.8.1 00000000 ¢g,

00000000 ¢rlkecal/h°Cl0000O00ODODOOOOOOOODOOOOODODO
gugddddddooooooooooobuououuoooooooooooboobon
keal/m*h°Cl|0000000000D0O0DOODOOOOOOOODOOOOOOOOOOO
gbboooobbuooobbboooobbooobobbooobbbuoodobboboao
gbooobooobooobobodgbboobbuooboooogbboobboon
gboobogoooboboogd

000000000000 ¢rw; OOOODOOO0OOOOOOOO0O0OO000000O0O
gbogbobodboobobboobobuoobibobuoobbooboobbooboon
goo

Prw,j = Awga (2.8.1)

0000 KeOOOOOOOOO00O ¢gea,;

¢RG,0 = AgKG (282&)
bra; =0 (j (2.8.2b)

1\
=

O0000A;0000000 m?]0000

000V 0000000 ¢ay;y

Prv,0 = CapaVv (2.8.3a)
¢rv; =0 (j=1) (2.8.3b)

0000cp, 000000000 [keal/m?*°C]O0000D00DOOOOOOODOOOO

000000000 vwiooodoooO00 ¢res,;

PrEE0 = —CaPakpeVv (2.8.4a)
¢rer; =0 (121 (2.8.4b)

00000 CO0000000 ¢aey

dreo = C/AL (2.8.5a)
¢rcy = —C/At (2.8.5b)
¢rc; =0 (1 22) (2.8.5¢)

24



D0000000¢g; OODOOOODODODOOODO ¢g;00

Prj = Z ®rw, j + Z Pray,j T Z ®rv;,j + Z OREE,; T ORrC,j (2.8.6)
W; G Vi

REE,

gbbobuoooobbbooobboboooobbobuoooobn

282 00O0OO

ooddooodo L,0oobobooobooooobooooobooooooa
O0000000000000000 L, 00000000000000A0,000000
00000000000 Afg,0000000O0O0COOOOOOOOOOCOODOOOO
goodoooodooouodo L, ooooooooooooon

0000000000
Abpndro = Ln (2.8.7)

0000000 Adg,000D0O00COOOOOOO

Ly,
PR
0000 (n+1)0000000000R00000000 Abg,00000O00DOOOOO
000000100000 -Abg,,0p,0000000000O0C0O0O0O0O0COOODOOOO

00 (p+1)0000000000 L, 000000000000000(Ln1—Aradr)
00000000000000000000Alz.100

Lpy1 — AOpndra

AbOg, =

(2.8.8)

Abp 1 = (2.8.9)
PR,
00000000000000000000000000000000
Lsn=—Y AOpa_jbr; (2.8.10)

Jj=1

000000000000 0O0C000O0000000000C0O00CO0OC0O0O00 Afg,
goboaboabododaood
AGR,J'IHRJ‘—QRJL (2811)
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2.9 OO

29,1 0OOoUoododoUoU Py oon

ooooooooboobooooo L,0ooob g00000 L, 00000 271000

Ln = LT,n + LG,n + LI,n + LL,n + LH,n + LA,n + LV,n (291&)
En=FExn+Epn+ Eun (2.9.1b)
LS,n = LS,n (291(3)

OO00000O.,00000000 A0g, 0000000000 OODDO

AeR,n _ Ln(‘gR,n) + LS,n(QR,n> - En<9R,n) (292>

ORro

Ooooooooboog e, 0000000000000 O0OOO0OOODODOOOO
OD0D000O0O0OD0ODOAMg, =000000000000000ODO0O0OOOOOOONO
gobobodgo

Ln(eR,n(kil)) + LS,n(QR,n(kiln - En(QR,n(kfl))
PR,
O™ = 05, "V + Afp, Y (2.9.4)

Afp kD =

(2.9.3)

292 0O0O0OUOOUOO E,400000000000000

gboooobooboobuoobuooboobuooobobE,=0000b00DO0ODO
ooooooobobob bm,00D000C0DOOOOOOODOOODOEOO E4O0DO0O0O0O

o000 0000
Ln(QR,n) + LS,n(eRm) - E;(HR,’H,)

Onatn = +0rn (2.9.5)
PR

0000 0O0.-,000000000000000000 6, 0000 6,,00000
0000000000000 000000000000000000000000E,, =0
000000000000006k, =6h,00000

0000 0O00000b0oboobDobéL..000000000o0oooooooogo
oooo0006,, 00000000000000000C0CO0O0D0OODODO0OO0O0 Ea,
OOooOobobooobodb 600000 oobooooogn

Ln + LS,n - E;;, - EAreq,n
PR

eR,n = enat,n = Hmax (296)
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000 Eaeqg UOOOO0O000O0O000O0O0O0O00O0O00O0,00000000000
SeanPamax 00 0000000O0OC0OO0O0O0COOO0DOOOOOOOOOODOOOOOO0

ooogf
Sga; 000000O00O0OO0-1.00

Eimax : 000000000000000O [keal/h]
0ooo

goon bOooobbobounn000bbbobobbbbboboouooooooon
00 SeanFamex 000000000000 ODOOO00000OO0O0O0O0O0O0O0O0O0OO
gbooboooogn

EA,n - SEAJLEAmax (297)
Ln L n E, - FE max
Orn =0pn + + 5, o L A (2.9.8)
,0

OO000DbO0bO0000o0O0bOo0bobooboobouoogbD gbobOonO
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30 Uouuudududddnntdn

3.1 OO

goobobbobobobooobooobobooooboboboboooboobb
gbogogbbodbooobuoobobuobbooobobuoobboobboobn
O000000000000000000000 kWhjOOOODO kealOOOOOOO

3.2 OO

3.2.1 0OO0OOO

00000000000 kpy0D0ODOOOOO keal/hjDO000O0OO0OOOOO
WP‘/,n:kPV<]D,n+IS,n) (321)

Ooddlp,+Is, 000000000000 OO0O0O0O0OO0OOOOOO0O0O0000

googobuodgbboobooobooobbboobobooboboobbooon

gboooogn
gbbobuoooobbobugoobbboooobboooobboboooon

3.3 Uooooon

3.3.1 UUOUooooooobon

Oo0odoooocorpOionoooooooOo0booonoboobOooboooooa
goooo
Wacn = kacWacing (3.3.1)

0000
Wacn 00000000 [keal/h]

Wacme : 00000000 [keal/h]
kae 0000000 COP
00000000000000000000

28



000000000000'00000000000000000000O00000O0
gbogobuodgbbooboobbuoobobobboobuoobobooooboon
gboogoobobooooboboooobbbooon

3.3.2 UOOO0OO

gbobouogboboobuooboboboobobobobuoobobooboobo
gbbbuooggbbobuooobbbuooobbouooobboooooobobo

3.3.3 UUoooogg

gboogobogboobbooobbobbuoobbuodobbogboobbbodoboo
goobodgd

0000000000000 0000000000000000000000000000
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40 O404dd

4.1 0O0OOO

4.1.1 0000

00000000000000000004.1.10000 [13)[14](17[1[7 00 m

gboogoogoog o0.78
gogooog 0.78

0 4.1.1 00000 O0OO0O0OOOOO0O
0o ooo 00 0o
SP-1 0oooooo 0000 SC-V1020-3MO 650 000
RHP-1 0ooooo 0000 CAH-15FL 100000
RA-1 0ooooo 0000 WFC-5 100000
CT-1 ooo 00000 SBW-15ES 10000
WD-1 0ooooo 000000 MP-112X 10000
TH-1 00000 SUS304 100000
ST-1 0oooooo SUS304L 100000
PH-2 0oooo 00000 50x40IFWM 100000
PH-4 0oooo 00000 TA425] 100000
PH-5 0oooo 00000 TA425] 100000
PCD-1 0ooooo 00000 MA435 100000
PCH-1-1 0ooooo 00000 MA535C 100000
PCH-1-2 100000
PHW-1 0ooooo 0000 25LPS5.089 100000
0000 0.08kW]
AC-10 0oooo 0000 DH-3 100000
00 900[m?]
HS-1 000 LS-350 100000
000 1.5-7.5[kg/h]
HEA-1 0oooo 0000 TAC-063TK 100000

30




U 4.1.1 0000000000000

ERN ERERE 00 g

HEA-3 goooo 0000 LGH-25CST 1039200
0000 1M 000000
gbooobgoobo oelOOnDOd
googbgobgoerhoonDO
gooogod 0.75

HEA-2 goooo 0000 LGH-25RS 20038900
0000 120,100m3| 000000
gobobobodggd oeednnbn
goobobooggg o7ssuuoon
gboooobd 0.81

FCU |0000000000 |0000 CP-300B 2039200
FCU |0000000000 |0000 CP-400B 4039100
4039000
FCU |0000000000 0000 CP-600B 4038900
FE-13 ooooag 000000000 NM#11/4-1  |100000
PV-1 oooag 000 LA721G102S 540000
000000 DoDoO
00 0.858[m?]
PV-2 oooag 00000 GL136 1080000
0ooo0oooooO
00 0.424[m?]
PV-3 oooag 0000 UPM-880 2520000
000000000000
00 0.410[m?]
INV-1 ooooag 0000 0000000000 100o0ag
INV-2 10000
INV-3 10000
4.1.2 OO

0000000000000 00000000000000000O0O0OI(3)4)arno
00000000000000000000000D0O0O0O000OoOoOoOoOoOoOOaO 5,
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U 4.1.2 001000000-000

0o RN gogg oogg oon 0o

I[[m] | Akcal/mh °C] | eplkcal/m?°C] | R[m?h " C] | Clkcal/m?°C]
goooo 0.05 0
gooooo 0.02 1.2 462 0.0167 9.24
gooooo 0.15 1.2 462 0.125 69.3
gooooo 0.05 0.024 11.3 2.08 0.565
goooog |0.014 0.08 0
goad 0.009 0.15 246 0.06 2.21
goagd 0.012 0.15 246 0.08 2.95
gooogo 0.125 0

04.1.3 00200000000
0o RN gogg oogd 0o 0o

I[[m] | A[kcal/mh°C] | ¢p[kcal/m?°C] | R[m*h°C] | Clkcal/m? C]|
gooogo 0.05 0
gooooo 0.02 1.2 462 0.0167 9.24
gooooo 0.15 1.2 462 0.125 69.3
gooooo 0.05 0.024 11.3 2.08 0.565
goodog |0.014 0.08 0
gogd 0.009 0.15 246 0.06 2.21
gooogo 0.125 0

pp. 6869|000 MO00000O00O00O0O0ODO0OU0ODOOOOUODODODOOODOODOODOO

0000000000000000000 0910000000 09200000 [16, p. 64]0

gboboboooobbobogoobo2boootoononon
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0o RN gogog oogg oon 0o
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goooo 0.125 0

U4.1.6 00200000000

0o RN gogog oogg oon 0o
I[[m] | Akcal/mh °C] | cplkcal/m?®°C] | R[m?h " C] | Clkcal/m?°C]
goooo 0.125 0
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gooooo 0.05 0.024 11.3 2.08 0.565
goooog |0.014 0.08 0
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godgd 0.012 0.15 246 0.08 2.95
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