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[[Z& 1) ~ [Problem 1]

IR 5225 - BERBICE L T LT oM .
Bz &, HHEOBREERAREICRT L, A 14
12
[Z B2 FARIZOWTCIE, Figll ZHWTX Z 10
v, g 8
6
Answer the following questions about air and heat in 4
2
buildings. Show the process of calculation clearly. 0

0.125 0.25 0.5 1 2 4 8 16 32 64 128 256

You can use Fig.1 for root values needed for .

calculation.

Fig.1

(1) 10 ADMEET DR O L EHK R O [mP/h] 2R &, 1 N7 BRRHEREIT30Lh, 1 Abzb =
WEALRTRE DA RIT 30LM Th Y | SMKOBEEREIE 21 %, SO "R SR LT 400 ppm, Bl —
BRIEE & T2, MRBOFFR FTIRIRE « “BLRFEOFFAE LIRREIIZNZN KR EZ WD 2 &,
Answer the necessary ventilation rate O [m*/h] in a room occupied by 10 persons. Oxygen consumption rate per
person is 30 L/h and CO, emission rate per person is 30 L/h. Outside air oxygen concentration is 21 %, outside air
CO> concentration is 400 ppm and they are assumed instant uniform diffusion. Use common values for oxygen

allowable lower limit concentration and CO; allowable upper limit concentration.

(2) Fig.2 \ZRTEEMIZ DOV T, Window] [EJE_EAI OB 135, Window?2 1XE FHIOBH D CTdh 5, AL pu
[Pa], pu2 [Pa]ds KL VNI piy [Pa). BR FAEIFE A7 [m?], A2 [m?]. WREFRIL s, 000 22K TE p [kg/m*]1% F
T, Windowl, Window2 & ZHL DR DO & Q) [mY/s], 0x [m*/s] DAL Tz LT, @M%
LR E Q[mYs] DA R LR &, IRUWTC, Fig2 O T % AV THIAE O [m¥/s]OfE % R X, v[m/s]
TSMBIEGE, Cp, CUIEREMREL, EREEIL p=12kgm’ Tk LT 5,

For the building in Fig.2, Windowl1 is an opening of windward side and Window?2 is of leeward side. Using wind
pressures p,; [Pa], py2 [Pa], room air pressure p;, [Pa], opening areas 4; [m*], 4> [m?], flow coefficients a;, &> and
air density p [kg/m®], make equations of the volumetric flow rate Q; [m*/s] of Window1 and Q> [m*/s] of Window2,
and make an equation of the volumetric flow rate Q [m®/s] through the building. Then calculate the ventilation
volume using values in Fig.2. v [m/s] is outside wind velocity, C;, C> are wind pressure coefficient, and air density

is p = 1.2 kg/m® and uniform.

v=21nv/s
=P Window1 Window2 ==
ﬁ pw] # pin *pwz I
— > Cmr060 o o GT-04 T
> 4,=3.0m? A=1.0m?
— 0=06 =06 T
Fig.2



(3) Fig.3 IR THEMICOWT, REERKIC L 2liREE Q [mYs]), BLOERAZHERFT5DICET 5
BB g [W]Z R K, R 0[°ClDOZEXIE L p=353.25,/(273.15+0) [kg/m’], ZEX D LLEE 1000 J/(kg-
K)& 3%, Windowl, Window2 DBR HEHEFEIL 4, [m?], 42 [m?], WELEEL a0 THY . 2 SDOBILED
FIEAEH=60m Tho, WiEEE O [mY/sITHK OCCIIIIT HIEL L, IREIC K D ER O ITER
LTLuy,

For the building in Fig.3, what is the volumetric flow rate O [m?/s] caused by stack effect and the heat g [W]
necessary to keep room temperature? Air density at temperature 6 [°C] is p = 353.25,( 273.15+6 ) [kg/m®] and
specific heat of air is 1000 J/(kg- K). Two windows’ opening areas are 4; [m”], 4> [m*], the flow coefficients are a;,

a> and the height gap between two windows H is 6.0 m. The volumetric flow rate Q [m?/s] is assumed as based on

outside air temperature 0[°C] and the volume change caused by temperature can be neglected.

. Window?2
Window1 N 5
A= 0.2m? ), 4,=0.2m
_ 0,=0.6
a,;=0.6 0,=25°C
0,=0°C Qmls # —————————————————— H=6.0m

Fig.3

(4) Table- 1 (TR T BE(RIZH51T D BB Upar WM K)ZFH T L, Fiz, EAAIR 25 °C. BAMSIR
0 °CCORFIZIIT 2 EN@IE & F [Wim?] B X OB OREIRE T,~Ts [*Clz iRk L, xHi#s
BERITENA au =4 W/(m?-K). EIMA aco = 18 W/(m? K)., FUHBURERITENN a = 5 W/(m?-K), =
SMAl aro =5 W/(m? + K). 225U OEFRHTIT 0.09 (m*-K)YW & T2,

What is the thermal transmittance Uy, [W/(m?+K)] of the wall shown in Table-1? Also, calculate the heat transfer
rate F [W/m?] and the surface temperature 7;~ T’5 [°C] of each material when inside temperature is 25°C and outside
temperature is 0°C. Convective heat transfer coefficients are a.; =4 W/(m?*K) inside and a., = 18 W/(m?+K) outside.
Radiant heat transfer coefficients are a,; = 5 W/(m?+K) inside and a,, = 5 W/(m?+K) outside. Heat resistance of air

layer is 0.09 (m?-K)/W.

Table-1
sz BMrigR JEx IR
Material Thermal conductivity Thickness Temperature
A [W/(m * K)] [mm] [°C]

ZE N Inside

T,
AEA—R 0.22 10
Plaster board

T
ZE B — 20
Air layer

T3
s 0.03 50
Insulation

T,
ay7Y—h 1.5 150
Concrete

Ts
ZESMAl Outside




(5) Table-2 |27~ B D A& F SRR B R Uy [W/(m?+ K)] B EVE T RUA [W/K] BHE AR5 O [W/(m?-
K)]%& KD L, SEARFIL 108 m® THAEHIE 0.5 [Bl/h, Z2XOE KT 1.2kg/m?, 2850 HEVT 1000 J/(kg -
K):T %,

What are the envelope area’s averaged thermal transmittance Uy [W/(m?+K)], the overall heat transfer coefficient
UA [W/K] and the coefficient of heat loss Q [W/(m?+K)] of the building shown in Table-2? Room has a volume of
108 m®, ventilation rate of 0.5 times/h, air density of 1.2 kg/m*® and air specific heat of 1000 J/(kg*K).

Table-2

A BERER [
Thermal transmittance Area
U [W/(m?-K)] [m?]

BRI Roof 0.20 36
JbEE North wall 0.60 18
HEE East wall 0.60 18
TEEE West wall 0.60 18
FIBE South wall 0.60 10
FA7% South window 233 8
JRifi Floor 0.20 36

(6) AV BARENZ AR 2 BALEFEH 72V O A S & Jy [W/im®] 36 KUY AVIREE SAT [Cl1E % H
X, Bk 3500 KEEIRMEIE+15 00 REZNEIE A CRIGANLITER . AR ELE B 3 & 700 W/m?,
AT R ZE AR 300 Wm?, RN B (R &) 100 Wm? Th 5, BARE ORTEMRER a0, =
18 W/(m*+K), JHEMAESR 0, =5 W/(m* K),  FAEUINE a,=0.7, KPR ¢ =09, SMURE 0,=
30 CL9 2, ErzaHA O Table-3 DA AV X,

What are the total solar radiation on horizontal roof per area Ji [W/m?] and the sol-air temperature SAT [*C]? Site
latitude is north 35 °, solar declination is +15 °, time is noon, solar orientation is true south, direct normal radiation
is 700 W/m?, horizontal diffused radiation is 300 W/m?, and effective radiation (nocturnal radiation) is 100 W/m?.
Roof surface’s convective heat transfer coefficient is o, = 18 W/(m?+K), radiant heat transfer coefficient is oy, = 5
W/(m?-K), solar absorption rate is a; = 0.7, long wave absorption rate is ¢ = 0.9, and outside air temperature ¢, =
30 “C. Use Table-3 for cosine value.

Table-3

cos 5° cos 10° cos 15° cos 20° cos 25° cos 30° cos 35° cos 40° cos 45°

0.996 0.984 0.966 0.940 0.906 0.866 0.819 0.766 0.707

cos 50° cos 55° cos 60° cos 65° cos 70° cos 75° cos 80° cos 85° cos 90°

0.643 0.574 0.500 0.423 0.342 0.259 0.174 0.087 0.000




(7) FEEEIC AT D HATHEAEH 72 0 OB S & Js[Wm?], B ROMEED O ENIR AT L A g s 72
D OEE g W'l ZoRed & RO B EEIRIGE =08 & L, ZOMOEKMAL(6) LRk ET 5,
What are the total solar radiation on surface of south wall per area Js [W/m?] and the heat gain per area from south

window ¢ [W/m?]? Window solar heat gain coefficient is 7= 0.8 and other conditions are same in question (6).

®) S)YDEMNZHONT, Ei%E 25 CIZBROT=ODWBEAMW]Z RO L, BN~ B HEUT, (6)DFM
(TR 2 BIRE DO BFE, BELONTDOERIICEIT 2MENL DO AREAD 2 DI L35, NEHFEE
L 1000W & L. AAKIRE 4,=30 CTh D, ENOLELCHIEOBERITZE LN bD LT 5,

What is the cooling load [W] of the building in question (5) to keep inside temperature at 25 ‘C? About solar heat
gains, consider only two solar heat gains which are from the roof in conditions of question (6) and from the south
window in conditions of question (7). Interior heat load is 1000 W and outside temperature ¢, = 30 ‘C. Heat

capacity of indoor air and building is neglected.

(9) IR DFZERIRFE T 35 °C, FRXHEEEIL 70 % & 3%, Figd O 2 RO SRR, MJEEE - 54K 0.5 clo,
JEENE 1.1 met DEEITIB T 5 TAEIRAERE PMV 2305 B8 L UH05 L 25 &k 2R LTV D, =
P I T TIAST R 2 PPD 2% 10 %L DR cHEEE DY 12 g/kgDA & 720 | o0& ENZERIT
LR 2 7= O OBVA T A e & 72 < 72 DR ¢ [°C) & FIXHEE H [%] % Fig.d /> Dan B0 B 27 &0,
F - HRZER 1 kg BT 0 OFHEVATLT E, [J/kgDA] & EEVA LT Ei [J/kgDA]Z FNFNE 272 S0,

Outside air’s dry bulb temperature is 35 °C and the relative humidity is 70 %. Two dot lines in Fig.4 shows that
PMV (Predicted Mean Vote) is -0.5 and +0.5 in conditions of no wind, 0.5 clo and 1.1 met. Answer the indoor air

temperature ¢ [°C] and relative humidity H [%], reading from Fig.4, which can be achieved by minimum heat load

for treating outside 100 [kJ / kgDA] GiEbopraE
Relative Humidit
air into indoor air eal‘EeRh%Liml "
with PPD (Predicted / 259
i /
Percentage of HextEE
Di . ¢ . @ 80 [kJ /kgDA] « ~ Absolute Humidity
issatisfaction) & / 5 [e/kg DA]
0 SN *® = 20
below 10% and 2// @V - Y 9
.. N \‘l‘ 1 =3
absolute humidity 12 &)\q 60 (ks kgDA *é: fé‘l % /
g/kgDA in a room. ¥ . | yi ?‘ & y DA 15
Also, answer the /| .g/ g <
sensible heat load E; 40 [kJ / kgDA] /E/ S
%
[J/kgDA] and the RIRE i =< ~ 109
Wet Bulb / }Q <
latent heat load E; rc] l|
20 [kJ / kgDA . N
[J/kgDA] per 1 kg : g}% )/ %‘\/ / <
i , T = 59
dI'y arr. ; > >< \ |‘ N /
2 [ — 1 L \
Se=——1] —~ k ! i 0\\ s o
5 0 s % 2 30 35 w0 7

Fig.4 7 BKRE  Dry Bulb [°C]
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(10) TFICEER SN RERERNEEY Z 1 DBV, ZORMOAFTLGFTEEZ RS, KIZ, £D
TR SN TV OREEN BIRICE bR FEEZ3 BT DL L bIC, TOMRPANTHD &
ZRLMHZ, BioK M L EYRBROSHTITHAD X 42200 FRE TER RSV,

Select one environmentally conscious building built recently and answer the name and location. Then list three
architectural (not mechanical) methods adopted in this building and explain why you consider the methods effective,

based on the analysis of site climate and building usage, all in about 100 words.



[[Z&2]) .~ [Problem 2]

TR IOV - HBREICET AU FTOMWCETE 2 &, FHHEICE L., logi2 =03, login3 =05 L& X,
EHERF 314 L LCGHR L, BEEITIIREOEE TR,
Answer all the following questions regarding sound and light / visual environment. For calculation, log 102 = 0.3,

log 103 = 0.5. Also calculate the « as 3.14 and irrational number can remain as root.

(1) ENFEIZEETHLLTORWICE 2 &L,

Answer the following questions regarding room acoustics.

1) PR OERE 60 T-FEE Tk~ X,
State the definition of reverberation time in about 30 words.

2) Sabine (E—tY) OFEXIZ LIV, IEHESG L AT 2L DOTE LKW V M| OEORERH T
HILLT DO L HIZEFELS ZENRTE D,
By Sabine’s formula, reverberation time, T'[s], of a room with volume of ¥ [m?], which can be regarded as a diffused

sound field, is calculated as,

EORXD 4 OMEFRZ HAL E & HITFEHE,

Write the designation of “4” in the above equation with its unit.

3) 2TOERNIZBNWT, BIRNOEEANTY—P [WIOEZHILTcE 2 A, BENOFEFET L)L —5K
ERNENmM ] E7role, ZobEx, P EOEKREXNTET, 2L, THE c[m/s]EH L,

When sound was radiated from a source with its power of P [W] in this room, averaged acoustic energy density of
the room became E [J/m?]. Then, write an equation which expresses the relationship between P and E. Here, let the
speed of sound be ¢ [m/s].

4) Fiff 3)D & &, FROFE T — L UL Ly [dB] & BN O FEFE L~V L, [dB]D R Z X TET,
In the case of question 3), write an equation which expresses the relationship between sound power level, Ly [dB],

of the source and the averaged sound pressure level of the room, L, [dB].

5) EAME SOm’ THEFHIN 1 BOET, HOLERNOEFEL LI LIzE ZA, BNOFEEEL N
VIRT5AB &7 oTc, ZOFRDEENT — LV ERO L, 7220, ZORITIEBEREART L
MNTEDLHET D,

When a source radiated stationary sound in a room with the volume of 50 m? and with the reverberation time of 1
second, averaged sound pressure level in the room became 75 dB. Then, calculate the sound power level of the

source. Here, this room can be regarded as diffused sound field.

10



(2) FRBEEWRE FWE TIE. WFE sm [m*]OREREF 2 5RE L 7278 TRl L7228 T [s] & .
TE R R EE TSR TR U7 To [s] R 0 . BB O E Ran (12RO D, AW D78
BEORMEE V'], KEENOREHMZ S[m* )& LT, ROMWIZEZ K,

On the measurement of sound absorption coefficient in a reverberation room, reverberation times of a reverberation
room are measured in two cases with and without a specimen having its area of s, [m?]. Here, T; [s] is the
reverberation time of a case with the specimen, and 7 [s] is that without the specimen. Based on 7 and T, the
reverberation absorption coefficients, am [-], are obtained. Assume the volume and the total surface area of the

reverberation room as ¥ [m®] and S [m?], respectively, and answer the following questions.

1) am%TO\ Tl\ V\ S\ Sm%ﬁﬁb\‘(%‘ﬁ:o

Express am using To, T1, V, S and sm.

2) V=200 m’, $=200 m* DFFEE T, 2 SOBEEAFHIZIN T, & 2WEM OWRE R 2 FH 572012
PRBREM To[s]. T [s]ZftI L7 ZATERD L o7, SUEHARE smiX 10m> TH T2,

Reverberation times To[s] and Ti[s] were measured for two frequency bands using the reverberation room with its
volume /=200 m> and its total surface area S=200 m>. Results of the measured reverberation time are listed in the

following table. The area of the specimen, sm, was 10 m>.

Table
JE1 ¥ Bt 3, Frequency band To Ty
500 Hz 8 4
2 kHz 3 1.5

Z M & x, 500 Hz, 2 kHz H#ICBI1T 2REL O S RE2 N FRD X,

Calculate the reverberation absorption coefficients of this specimen for 500 Hz and 2 kHz.

3) WEFEROMIT, Him b, 1.0 #2252 &idAnn, FEREREEORERRIT 1.0 LLELkd
ENLITLIEH D, Ziuddn, HlH%E 60 TRRE Tk~ X,
Although the value of the absorption coefficient does not exceed 1.0 theoretically, values of reverberation absorption

coefficient sometimes exceed 1.0. State the reason for this phenomenon in about 30 words.

3) R LI OHPEEIZET 2L TORIVICE 2 X,

Answer the following questions regarding vision and photometry.

1) FEARUEREE &3 s, 100 TR TR+ X,

Explain the spectral luminous efficiency in about 50 words.

2) HRDOEFA, BUKE & BIEATT C 100 R CHBIE X, 72, B bEz L
Explain the definition of the luminous flux in association with the spectral luminous efficiency in about 50 words.

Also specify its unit.

3) MR &ERUERUE DO IE A & FIE R Z . e & D HERZ H VT 100 TR TR &
Explain the similarities and differences between the illuminance and the luminous emittance using the term of

luminous flux in about 50 words.

11



(4) Fig.1 1%, dt#& La [° 1. R Lo [° 1O O I2H D, BEEYOLVIKER EIZ, & 1 mOFELE
ELICN T, HE, AE, BBV THROEOLNOIB AT LD THD, ZnL &, LITORW
(e

Fig.1 shows the locus lines of the tips of the moving shadows of the vertical pole, which has its height of 1 m and
is positioned on a horizontal plane at a position O at north latitude La [* ] and east longitude Lo [* ], observed on

summer and winter solstices and spring equinox. Then, answer the following questions.

4k/North
gt@/M,
(]
/ﬂ‘@fSO/
S[,'Ce
dy
4y /Spring equinox Z,Z
1
74 /West - i /East
c)O\e»"\da 0 '\Pole (H=1 m) /
e
o
”%?’é\ A /South
Fig.1

) B, A&, BOOMPREOEORSNEZNLILdi [m], d2[m], d[m]Th-o7z, HERO ARG
THHEIDOMEE 25 [&E LT, di. dos d % La. S HWVWTHRYE,

Length of the shadow of the pole at the time of the culmination was ¢; [m] on summer solstices, d> [m] on winter
solstices and d [m] on spring equinox, respectively. Then, let the inclination angle of the earth’s axis for the

revolution axis of the earth 5[° ], and express d1, d» and d using La and &.

2) AAKEERRL, R 135 ° ICBT D FHRLRFHICRO T W05, & 8L B O HERFZIAS A AEE
ERFC12KEm 5y Tholze, 20L&, ZOBMA DY ZE% e [min]& LT, m %, Lo, e x H\TH
,

Japan Standard Time is defined as the mean solar time at 135 degrees east longitude. One day, culmination time was

12 o’clock m minutes in Japan Standard Time. Let the equation of time e [min] and express m using Lo and e.

Ndm]EEHHL7ZE A, 07m Thoiz, ZOHIE O I,

Fig2 O % 5 2 P& 5, @ &% 10m T EORWANSL 8m_20m _8m
STWD, ZOBMO, ENCBTHHARELRRL, e

Z DEI) %2 KD I z JE
d [m] was measured as 0.7 m. At the point O, a building, as S :
shown in Fig.2, having constant height of 10 m is located. Show

the whole day shadow of this building on spring equinox and | 36
m

calculate the area [m*] of the whole day shadow. 5
Fig.

12



(5) A THHARPLRLE S D 2m EHFITROEH O 35V SZMH LT\ D, sUEH O 2 BEE T
FED S EORAIZENT, ARFEBEIT 1001x, BEEIZ20cdm® ThHh-o72, ZOLE, FRROMWIZ
Ex &

A point light source O is positioned 2 m above a flat and horizontal Lambertian surface S and the light source O is
illuminating the surface S. At a point A which is positioned on S vertically downward from O, horizontal illuminance

was 100 Ix and luminance was 20 cd/m”. Then, answer the following questions.

1) S ODRHFEAERD L,

Calculate reflectance of the surface S.

DA HOBAERFENC I m Bz S EOS BIZBITDHEEN 12¢dm? THho7z, 2D & X, BAIZET
% KT RS 2GR &
Luminance at a point B, which is 1 m away horizontally from the point A on the surface S, was 12 cd/m”. Then,

calculate horizontal illuminance at the point B.

3) HABIOEB ML RN O ONELENENEFHRE X,

Calculate luminous intensity of the light source O in the directions from A to O and from B to O, respectively.

13



[[E%& 3] .~ [Problem 3]

(1) LTI RIVEREICE L C, RREE SO 2% T =56, BRICEBIT 5 FEN2
ZEXBRE DO ETH D TREMBRE AT BIENE ) (W3R S E ARSI OMERIZ BT % 15
T7) AT DL 918, O~DIZEEY T 2 EE O I L OHNAL 27,

< VRIERY U AR

- R -

- TRALER RIS

s RV AT T B RIERE

Write the appropriate ranges of numbers and units of the following pollutions in from (O to @, to conform
“Management Standard of Environmental Sanitation for Buildings” (Enforcement Order of Act for Maintenance of
Sanitation in Buildings) that is representative in Japan, when an air conditioning system by central control is

provided.

*+ Volume of suspended dust :

* Concentration of CO :

+ Concentration of CO :

* Concentration of formaldehyde :

Q) SEERE T 5D ORABARIIICB T, —IT, BFHANE LTRAET 5725, 125
Afr e LTHEBE L RVERE 4 7GR,
Write four elements that are generally calculated as cooling load, and not considered as heating load, in maximum

heat load calculation to calculate system capacity.

() K113, H—F 7 bR & D 2[R Ok 2 R X Tdh 5. A~E ISR OXFRZ F~T 13
Bar B 2T 2 EBEMGOATL . a~d [IMGRHEORESLY 7 MW THER L Tith 2 WE 04 &
T

Fig.1 shows a frame of air conditioning equipment by a single duct system. ‘A’ to ‘E’ are names of the devices, ‘F’
to ‘J’ are names of the elemental devices that compose device ‘E’, and ‘a’ to ‘d’ are names of the substances that

flow cyclically in the pipes and the ducts between the devices.

1) A~ OGS D WIFEREROA T E B A L, TE D720 € OB RETE 2 HfEZ VTR
,
Answer the names of the devices or the elemental devices from ‘A’ to ‘J°. Show them by terms that identify their

specification as much as possible.

) a~d DME DL ZEZ L, TEDLETEORMEMPRE CE D MFELHWTURE, B, c DRE L
d DFEITIRZR Db D LT D,
Answer the names of the substances from ‘a’ to ‘d’. Show them by terms that identify their phases as much as

possible. Assume that the respective answers for ‘c’ and ‘d’ are different.

14



&7 Electricity
K Water AR

Outdoor air

AR

Outdoor air

Y Building
ZETRBR R

Air conditioning
machine

. 2R, Air

7K Water

AR Electricity
Outdoor D:Eﬁ
air Ir

»- 72&. Air

X

1 ZE5RTE R IX]  Fig.1 The frame of air conditioning equipment

3) EFBEFICBWT, PEREL VO R D, IFRIEEIC L 0 A4 U 5 A Z 50 TR T~ &,
Describe the problems that occur by passage of time in elemental device ‘F’, from the point of performance, in

about 25 words.

4) WY 22T T, EEES G Al AATOZEROREEL A P, R G T Lo iR
DRFEZ I Q LTD, ZD& &, By ZE5MM LT, HH %ﬁG ot&@W DIRFE Z 7”9 RO
EIZOWNWT, BREEHE GO NRNAT 77 24— x 2fH L CElE &, MEHNTHEDRN,

Point ‘P’ is the state of air before going through elemental device ‘G’, and point ‘Q’ is the state of saturated air that
contacts to elemental device ‘G’ sufficiently, on a psychrometric chart. Here, explain the position of a point that
shows the state of air after going through elemental device ‘G’ on the psychrometric chart, using the bypass factor

x’ of elemental device ‘G’. You can use figures.

15



5) BRATEEICRIED 256, VIOA R TREDRRN & 72 5 WTREMED M ERR AT OICH D, ZD
BB O VYA TIEDBIRIIT 7, LT OOICEE T 2as Ot &t L. OIS ¥ 28 ik
Z ALt

O rertTs
In the case of problems of maintenance, there is a device with high possibility as cause of Legionnaires Disease in
the devices from ‘A’ to ‘J’. Here, what is the origin of infection of Legionnaires Disease? Write the appropriate sign

of the device for D and term for ©.

. grown from

6) ZDZEKHMRMC IV HESN T2 HLEEER LT 25, ERIFEFRETHEAME 12 kW
L5, BEEKRM LEROREDZELZ 10K &35 & X, BRICHHETREEAEM /W) ZRkDd K, 7272
L. ZZROlEE 1.0kI/(kg K), ZZEROEEZ 12kgm’ & T 5,

Room ‘R’ is the room that is controlled by this air conditioning equipment. Room ‘R’ is steady state, and cooling
load of Room ‘R’ is 12 kW. Calculate air flow [m>/h] that must be supplied to Room ‘R’ when the difference between
indoor air temperature and supply air temperature is 10 K. Here, specific heat of air is 1.0 kJ/(kg* K) and density of
air is 1.2 kg/m’>.

7) FROBAMIIE U H 24T W RIROFEMES [ ESE 572010, BHUED Y AT L0 b I/ NED
ML ciE+ 5 Hik% 30 R Tib~ X,
Describe the way to repair from the present system on a minimum scale, to increase controllability of temperature

of each room by control according to heat load of it, in about 15 words.

(4) @wHZEH T U HON T, BLTFORIWICE 2 K,

Answer the following questions about displacement air conditioning systems.

1) Bz GO TE#] 12OV T, DLTOOOIZY T 5025k f 25,
Write the appropriate expressions for the following (D and @), about the “Displacement” for displacement air

conditioning systems.
1O ] @ lic@Emshs,

. is displaced from '

2) Z OEHROERE ST B HR A G,

Write the main factor of moving power of this displacement.

(5) KREFMM LIZERL AT Ll LIz e ORrERZ 4 30 TR T 3 muf~ &, a X pRA~
—AEMMAONLH, TEFRIZL->TOAY v MIRS bD LT 5,
Describe three items about social meaning in the case of setting up thermal storage systems with water, in about 15

words for each item. Ignore user’s preferences, like saving costs or spaces and so on.

16



(6) AL CTHREAM I REZHRA LHE, RIS, &EAEL, BEEO L~V TRRL<, B
L0 1E (1 REEERE) L ERmOAEICRET D, € OHHZ 30 TRE TR &,

When a high water tank system is adopted in a housing complex, the high water tank is set on the level at least one
layer (about one story height) higher than a roof floor, instead of the level of the roof floor. Explain this reason in

about 15 words.

(7) failE AU LT %\i*/l/ﬁ?—*’@ﬁﬁl‘@@éﬂ D, HEROEIE G L i LT TERF
~y 2= ORREZS 10 TRE T 2 fk~ &,

Describe two items about characteristics of “Sheath tube header system” in about 5 words for each item, comparing
with conventional former branch system, from the viewpoint of energy saving and workability, regarding hot water

piping system.

(8) Mk M ZEIZBET D LA T DORIWIZE 2 &,

Answer the following questions about spout spaces (water ejection port spaces).

1) MoKAZEM LT ED X D M ERmT D0, U TFOODIZiEYE T 5 HiEait,
What kind of space is a spout space? Write the appropriate terms for the following (D and @.

1O JekZoRE] @ |oMomh

+ Distance between ‘ ‘ and ‘ @ ‘ of a water receiving container

2) MK B ZEF ORECRIFIA D T2 DITAT 5 D7y LLFOIZRE ST 5 bl 72 k250,
What is the purpose of securing a spout space? Write the appropriate term for the following (3.

[ @ |opsikokn
* For prevention of

3) MUK ZEED R TS WIS BICRET 28 042,

Write the name of an instrument attached to sanitary fittings, in the case of not securing a spout space.

) FT7 v TIZOWVWTLELTORWIE 2 L,

Answer the following questions about traps.

1) BEOFEHRIIZENT, N7 v 7OREZEERT 5720, 7 v 7O E 5Kz ~T HiE
ZE0H,

Write the term showing fluid that collects in the part of a trap to secure function of the trap, under normal use.

p=1t

2) WE DOFEAPRIUZIBN T, L DMK 72 < 7e> TLE I FIKZA 10 FFEE T 5 /et

Write five items about causes by which the fluid disappears under the normal use, in about 5 words for each item.
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(10) BHIPNHEARRHE & A3 FAGEIZ I 2 W H RO K5 1F DEIHATD, LT OO~DIZH%YS 7 2
FED DT O HFEOMEE Z R,

CEHNHEK RO [ © ¢ @ [ERHTTEZL

CNETAEO | @ |6 @ |ERSTTHZL

What is the difference of classification on separated sewerage between on-site drainage system and public sewer

system? Write the appropriate terms or combination of terms for from @O to @.

- Separated sewerage of on-site drainage system : Separating | @ |and | @ |

- Separated sewerage of public sewer system : Separating | @ |and | @ |

(A1) K2 1%, LR Wbk 5 — FHMEEOEROMENRZ R T TH D5, e A, Has B,
BedR C~Cy |1 XFEHKBAMIME 2 AT 2B TH D, Cov ClolIPIHANR—ATH D, Eita &EMRb M.
BROEMR Db LB c MOBMAL 100V, Eifta & ER c DENMAIT 200V Th D, UUTOMWITEZ
£

Fig.2 shows the frame of a distribution board of a detached house not with factory or shop. Instrument ‘A’,
instrument ‘B’ and from instrument ‘C;’ to instrument ‘Cs’ have switches of electrical path. ‘Co’ and ‘Cyo’ are spare
spaces. Potential differences between wire ‘a’ and wire ‘b’, and between wire ‘b’ and wire ‘c’, are 100 V. Potential

difference between wire ‘a’ and wire ‘c’ is 200 V. Answer the following questions.

1 ”x”” _____

4yEMRE  distribution board

X 2 5y e AKX Fig.2 The frame of a distribution board

=

1) ZOlEFROAFETLE,

Write the name of this distribution system.

2) Has A, s B, HE8 C DA FRERLE,

Write the names of instrument ‘A’, instrument ‘B’ and instrument ‘C;’.
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3) B b OEHOL AL,

Write the names of the electric path on wire ‘b’.

4)Cy, Cs, Cs, Cr KT BEIERIEE DA MR EDOTI % x[VA]E L, Coy Cay Co. CslZTHT D57
I [E 3% D AT A DTN & y [VA] & $ %, IR O AT i A & OIRD TIZBT 25 271220 T,
X, y ZHWTIR~ I,

The sum of load equipment capacity of each branch circuit for ‘Cy’, ‘Cs’, ‘Cs’, ‘C7’ is ‘x’ [VA], and the sum of load
equipment capacity of each branch circuit for ‘Cy’, ‘Cs’, ‘C¢’, ‘Cs’ is “y’ [VA]. Describe the way of thinking for

distribution of load equipment capacity of branch circuits with using ‘x” and ‘y’

5) ZOFEETHIZIZ 200V OFHEFE AR ET D 2 LI/ oTc & &, ZONEBRNTIT) LERH SH T
FONKEZ 50 TRE TEZ L,
Answer the content of necessary construction in the distribution board, when new 200 V branch circuit is set in this

house, in about 25 words.

6) ZOEFIZBWT, FHEAREUT AN BB E TOROERIZLTRE SN D OAFRE G,
Write the name of an instrument that is always set up on the electrical path from the service wire attachment point

to the distribution board in this house.

7) FEEANOBLEETLEZ 200V IZTDHEEZRLX—IThbE Vb TW5, TOEEEZ 50 TFE Tk
/\J:O

It is said that increasing distribution voltage to 200 V in a house would save energy. Explain in about 25 words.

(12) BERRAGREARE RO 5 L xR ST 20eaE0RIz, TRFR] NEEN TV LA
50 SRR TR R L,
Describe the reason why “Maintenance factor” is included in lumen method equation to use for counting numbers

of necessary luminaires, in about 25 words.

(13) B L7 DT L= 2 —DHEAICB VT, BFEFHAZ{T> TR0 gE, FR T L _—2—
ERFONBDEATZ LTz & S ITRAET 28 G % 30 FREE T~ X
Describe the phenomenon that occurs, when waiting people begin to increase on each floor, without group control

under an operation of adjacent multiple elevators, in about 15 words.

(14) NEPERHES 2T LD HEY% 30 FREE T~ X,

Describe the purpose of inner thunder protection system, in about 15 words.
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(15) BEMS @ HiJIEA 2y, HHJDO—>2& LT, LTOOIZEY T 572550 % & 20 TR E Tl

[@ Jekoc. [@ Jrmsze

What is the purpose of BEMS? Write the appropriate expressions for the following (D and @), as one of the

purpose, in about 10 words for each expression.

°T0p1an‘ @ ‘by‘ @ ‘

(16) 19 HEFLOMEH2 5 20 HACHIEAE TOM), BRMA, =L ~—F —8 JOZERFe & DRk
ffricBs VT, MBI & £ S ERBIHCHIEIMTONIZ, IS ORREHIMT OHEHH Y i D &L
DGR (BOTRZEGTe) ([CHGEATZHEIOVT, LTOO~OIZEY T 2HAAEZS 10 TR Tk~
Ko adk, BEWIIAT 4 A E LTREE L,

B

RERS

- A -

Between the latter half of 19th century and early 20th century, various inventions and developments were made for
practical applications, regarding equipment technologies like electric lighting, elevator, and air conditioning.
Describe the impacts of progress in these equipment technologies on the shape (including the shape of rooms) of
buildings at the time, in about 5 words for each impact about from (D to (3. Assume the building is an office
building.

* Electric lighting :

+ Elevator :

* Air conditioning :
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EFEEIE [Attentions]

RO DA & H E T, BEMTF 2BV TR TIIWT A, EERAM - BRI S 5T
ALTIEWTERA, RERBOGMIHHE T, UTOEEFHZ L<HATEFIN,
You must NOT open this problem booklet or write anything down on the sheets before the start sign of the examination.

Read the following directions carefully.

1. EAfi s s boix, Mty 1 SRAMK 3, ERAK 3T, £9. ERoboRMEN7ZR<L
BAMENTWDZ EZMNPDTEIIV, b L, BEMSNTHWD bDIZIBREND D5HEI12IE, Fasd
THRBREE ORI > TSV,

One problem booklet, three answer sheets, and three draft sheets are distributed. First, ascertain that these things are
distributed. In the case of either too many or too few, raise your hand and follow the directions of the proctor.

2. WBFMOEMO%, £, 3T XTOERHMOPTE OMIZZERE 5 EZFLA LR S0, BRI,
BR. XBRE LSO, REAPRFETE DL I RUF, LEFLLATDILERIRL R ET,

Write down your examination registration number in the designated box on all the answer sheets after the start signal
of the examination. Be careful that you will be disqualified, when some characters or symbols which can indicate
your name are written down, except for the examination registration number and answers.

3. WBBMOEMO%, FEMT 2O TTFI W, MEMFIE, £ BERRe 20 T24 H5TT, % T
D> B %6 8 B WIFHIRIAREER 2561213, F2280 TRBRETEH O RICIE> T Z &0,
Ascertain this problem booklet after the start signal of the examination. This problem booklet has 24 pages including
the cover and back cover. Raise your hand and follow the directions of the proctor, when there is a missing page or
when printing is not vivid.

4. METEH T3 £4, EMEME LRIV, BRI ERMAROPTEOMIZHEESZFTA L,

BRI LT OME LRSI, £9 LTHREY RWEEIZIE, MEITERAMOEmAMLH L
THbNEVERA, L, BERZEMNT 256823, ROBEOAETO (EEIIHS) IZF =y 7 &5
ALZREVY,
There are three problems: Answer all problems, in the examination. Write down each problem number in the
designated box on each answer sheet. Use each specified answer sheet for each problem. You may use the back side
of the answer sheet if the front side of the answer sheet is not enough for your answer. Check the box on the bottom
right, when you use the back side.

5. M, Fi3x (AARE) ZIEXE LET., RXOMBEXISZETT,

Japanese text is the official problem. English one is only for the reference.

6. MEIITE LRI AARGETHRE LRIV, RUEBTIMEEEHWLSE, EEEaf A LS,
Answer in Japanese as far as possible. Use English when you unavoidably use a foreign language.

7. B TR, EPKREADERZHIMEZ GO T, Gt ST XTOEREMMEREH LS, BENR
RADERMAMIC L ZHEZZLA LR SV, BERAMOTELD 2 LT OHEITIE, BREMIEL)
L0 ET,

Submit all three answer sheets, including the answer sheets on which answer has not been written down, after the
examination. In this case, write down your examination registration number in the answer sheet on which answer
has not been written down. If you submit less than or equal to two answer sheets, all answer sheets become invalid.

8. MM B LOFEMAMIL, T _XTEILET, 2L, ZROIFHRADIRITIZLEE A,

After the examination, the problem booklet and the draft sheets are collected. These are not for grading.
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