SEEZEIE [Attentions]

RO OE XN 5 F Tidk, MEMTFZBW TR TIIWT EE A, EERZAMK - BRI T HE
ALTEWT EEA, RBRHBEOAGRNHHE T, LTOEEFHL L<HATEFEN,

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. B Ed boid, RS- 1M, FRAM3 K, FRAK3K T, £9. Lo bORMENR<
BAASNTNDZEEZHNDTTIIV, b L, BMAINTVWDHDIZBREND D 55I121E, Faesd
THBEE ORRIZE> TRV,

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. BB OBK D%, £, 3T X TOERHMOFTE DI ZBREFE F LA LRIV, BRI,
BR. XBE LSO, RAPDFETE DX RUF, LEFLRLATDILERIEL 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. RERPHEOGHMO%, BEMF 2O TTF IV, ME-E, £ BERREZZD T2 HTT, & T
Db %6 & % WITHIBIAREA 258101, F2280 CRBREVEF ORI -> TS0,
Ascertain this problem booklet after the start signal of the examination. This problem booklet has 22 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. REIIETT3M®dY £4, EEME LRIV, BRIT, ZEMAROFTEDMICHEE T ZFLAL,

BRI LT OMRE LRSI, &9 LTHREY RWEEIZIE, MEITERTMOEm AL L
THrEWVWERA, 2L, BRZHENT L5613, ZOEOATO (FEmEIZHS) ITF =y 7 &2
ALZ2 &0,
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. MU, FixC (HAEE) ZIEXE LET, HXOMEIIZE TT,

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

6. MEITEDRTHABTHE L2V, RU2GTHEREZHWLSGE. REELHEH LRSIV,
Answer in Japanese as far as possible. Use English when you unavoidably use a foreign language.

7. BB TR, MEPKTLAOERZIBEEZD T, Gt 3T X TOERIMATRL L Z v, AR
FRADERMRIC O ZRESERLA LR S, BERMAMOEHD 2L T OHEITIE, BEREH D
L7 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. [EMFIB LIOERAMIT, X TEIRLET, 2720, ZAHITHRADKHLRITIZL £ A,

After the examination, the problem booklet and the draft sheets are collected. These are not for grading.
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[F5%& 1] .~ [Problem 1)

(1) S|AEENICERENTZEZ 20ecm D a7 U — FOKFEERH DH, 22T, a7 U — hORE

1)

2)

3)

4)

5)

FZ 1.OWI(M-K), BIMUKRABYRERE 20 WI(Mm>K), BN A BYRERZ 10W/(M2K) &1 5,
ROMNZE 2 L

There is a horizontal concrete wall of 20 cm thickness between outdoor and indoor. Here, the heat conductivity
of concrete is 1.0 W/(m-K), the outdoor combined heat transfer coefficient is 20 W/(m?-K) and the indoor
one 10 W/(m?-K). Answer the following questions.

BZERDE S 50 LA Tl L,
Describe the definition of heat conductivity within 20 words.

KHRBMRIZER O ER % 50 F-LIN TR~ X,
Describe the definition of convective heat transfer coefficient within 20 words.

ZOBEDOBEFR (UMHE) 2% % X,
Answer the over-all heat transfer coefficient (U-value) of this wall.

VRIS 30 C, BEIC AN 2 H &% 400 Wim?, BEH O I ikt &4 80W/Im? &3~ %, BEH D
AR A 0.8, RIERBTHAZ 1.0 & 75 & O YHKIE (SAT) ZRD X,

Suppose that outdoor air temperature is 30 °C, solar radiation incident on the wall is 400 W/m?, and effective
radiation on the wall is 80 W/m?2. Answer the sol-air temperature (SAT) when solar absorption ratio and

longwave emissivity are 0.8 and 1.0 respectively.

4) IZBWTEARIRN 20 CO & ED, ZOREQHENIIEH Y OBmEi A RO L, £/2ZD &
& DOEIMA & BRI OBER IR 2 E sk K,

When indoor air temperature is 20 “C and the other conditions are the same with 4) , answer the heat flow
per unit area through this wall. Furthermore, calculate the outdoor and indoor surface temperatures of this

wall respectively.



() WOMWIZEZ £, 7277 LV2=14, V3=17, V5 =22L LTLL,

1)

2)

3)

4)

5)

Answer the following questions. You can use V2 = 1.4, v/3 = 1.7, /5 = 2.2.

UL X —A OEM % 50 FLAN T X,
Explain Bernoulli's theorem within 20 words.

1= THR SN D@ & 5, B EREE R OB EAED 1.0, OB 1o E2h g 1.0m?2, BT
RIBE T O BUEAR SRS —0.5, £ OB N O FEE R 0.5m? Th S5, FMBEN 2mis DEED D=
DR E [M¥s]Z kDL, 72750, ERNIMEEZET R, ZROBEIL p=1.2 kg/m® L35,
There is a building which consists of one room. The wind pressure coefficient on the windward side wall is
1.0, the effective area of the opening on the windward side wall is 1.0 m?, the wind pressure coefficient on the
rearward side wall is —0.5, and the effective area of the opening on the rearward side wall is 0.5 m?,
Calculate the ventilation rate [m®s] of this room when the outdoor wind velocity is 2 m/s. Here, there is no

temperature difference between the indoor and the outdoor, and the air density is p = 1.2 kg/m®.

ARV [ BKE Q (F0) [MAYhDEERH D, ZOHBOIGRWER EEE w [mYh]E T2,
FTBNOZOERYEORE S ¢ [mmd], BINOZDOIBERWEREZ C, [mmi &35, #uh
e At [h] T OENOIEGEDE OS2 AC [Mm¥m3 & Liz & & D, ZOiE W E R
HNT o AKERD X

There is a room with room volume V [m®] and ventilation rate Q (#0) [m®h]. Generation rate of a pollutant
in this room is w [m®h]. The indoor pollutant concentration and the outdoor pollutant concentration are C
[m3/m?] and C, [m3m?] respectively. In the case that the increase of the indoor pollutant concentration in
small time At [h]is AC [m®m?], describe the balance equation for the indoor pollutant concentration in this

room.

3) T. WAl t =0 OREOENHREMERE L C; MM LT 5, T INOREL] ¢ A% L72RFD
EWNTGRDBERE ¢ [mimia2 £ XErme, Fo2o8 kbR,

In the case of 3), the indoor pollutant concentration is assumed to be C; [m3/m?] at the time t = 0. Express
the equation describing the indoor pollutant concentration C [m*m® when time t goes after t = 0.

Furthermore, show the deriving process.

AFE 30 m* DEIZ 2 AOAERND, ZOEOHEKEHEA 0.5 [F/h, 1 Ndbi= b 0 COz HEHIES 20
0/, AR D CO IREEDY 400 ppm Th ol & &, +ICRFN -T2 & EDERND CO RE A KD
o

There are two persons in a room with a volume of 30 m®. When the air change rate of this room is 0.5 [-/h], the
CO. emission from one person is 20 ¢/h, and the outdoor CO; concentration is 400 ppm, calculate the indoor

CO-, concentration after long time passed.



[F5%& 2] .~ [Problem 2]

(1) Fig.2-1 B X OVFig.2-2 1%, BRERHIZHT 2 NBHORIGICET 52777 Thohd, 26D 7T 7\

1)

2)

3)

4)

B9 2L FORMICEZ RSV,
Fig. 2-1 and Fig. 2-2 are graphs which show human responses against environmental stimuli. Answer the
following questions regarding these graphs.

1.0 130
0.9 120
110
0.8 100
07 90
=80
> [a)
g 06 2
205 o 60
b > 50
0.4 D
= 40
03 30
0.2 20
01 18
0.0 -10
300 400 500 600 700 800 16 315 63 125 250 500 1k 2k 4k 8k 16k
Wave length [nm] Frequency [Hz]
Fig. 2-1 Fig. 2-2

Fig. 2-1, Fig. 2-2 (2B % FRLORBISCD(A), (B), (C), DNV 22 HFE A B 272 S,
Answer the terms appropriate for (A), (B), (C) and (D) in the following explanations of Fig. 2-1 and Fig. 2-2.
(Fig.2-113. [ (A) o Rick+ 5[ (B) |oftza&LT\\5,
“Fig. 2-1 shows characteristics of for wavelength of [ (A) |”
[Fig. 2-2 1%, [ (C) |mJas¥ucxt4 5[ (D) |ofstta® LT\ 5, |
“Fig. 2-2 shows characteristics of for frequency of [ (C) |”

Fig. 2-1 (1213, 2 DDORRLFMFITBIT DB)DFERRRENTND, ZORMEOENETR LT
ET, 207 T 7REL T DL EWNE 150 THREE Tl X,
Fig. 2-1 includes two characteristics of (B) for two different conditions. After clarifying the differences of the

conditions, state what this graph represents in about 60 words.

Fig. 2-2 (Z1%. 5 DORERDFMIZE T 2 D)DFENRRRENTND, ZORMFOENETIRLT
ET, 27T T7REL T DERE 150 TFEE TR X,
Fig. 2-2 includes five characteristics of (D) for five different conditions. After clarifying the differences of the

conditions, state what this graph represents in about 60 words.

A B E L~ 31 E | Fig.2-1 £ 7213 Fig. 2-2 & BE#fF )T 100 FRLE THI L7a SV, 31
HORIIZ, EHLOMEFEEMNTDNEHHT LRIV,
Explain what the A-weighted sound pressure level is, in relation to Fig. 2-1 or Fig. 2-2 in about 40 words. At

the beginning of the explanation, specify which figure you chose to associate with.



5) R &I E, Fig. 2-1 F£720% Fig. 2-2 & BHEfT1F T 100 “FREE TR L2 SV, S ORI,
EHL LD EBEMT D0 ZBFL LRIV,
Explain what the luminous flux is, in relation to Fig. 2-1 or Fig. 2-2 in about 40 words. At the beginning of the

explanation, specify which figure you chose to associate with.



(2) BEMRIC K DEFICHET DL T OBRMICEZ 2SN,

1)

2)

3)

Answer the following questions regarding sound transmission through a wall.

FREANC LU, HEE m [Kg/m?OBED I E S M 1031 2 FEEEB L R [dBlIX, FHEK f
[Hz]izxf LT
Based on the mass law, sound reduction index R [dB] of a wall having an area density of m [kg/m?] under

the normal incidence condition at frequency f [Hz] is expressed as
R =20log,,(m- f)—43 Eq. (2-1)

TR END, ZOXREHNT, OFEA20cm D=7 J— ME QES 10mm D7 a—kH T A
D500 Hz (21T 2 HEEEHEA LR LS, FHRICBNT, 227 ) — Mg 7r— TR
DEEITE HIZ 25tm® & L, log2 = 0.3, log103 = 0.5, logio7 = 0.85 & L7z X\,

By using this equation, calculate sound reduction indices of (Dconcrete wall of 20 cm thick and ©@float glass
plate of 10 mm thick. In the calculation, the volume density of both concrete and float glass is 2.5 t/m®, and let
logi02 = 0.3, 109103 = 0.5 and logio7 = 0.85.

A VT U AMRD A T = XL EEE R EORFE A 150 FREEE TR K
Explain the mechanism of “coincidence effect” and its features on sound insulation characteristics in about 60
words.

TEEEREIEIC LT LTS 5N D EEREIE D A 1 = X Ak K ONEERE EORHE A 150 TR T
R
Explain the mechanism of “mass-spring-mass resonance” and its features on sound insulation characteristics,

which often occurs on double wall construction, in about 60 words.

10



(3) ATLMR L OMHRFHIBET 2 U T ORMICE AL S0,

1)

2)

3)

Answer the following questions regarding artificial lighting and lighting design.

TRT, FEOREZELTWD,

The following equation means the lumen method.
. N - y:\J -M

7L, N: RIS EOBE, U BER, M R A BIEREREM]TH L5, ZDL X,

AHD x, y ZENENMEZRLTWDLD, BAEZEDTEZIRIV,

where N: number of lighting apparatus, U: coefficient of utilization, M: maintenance factor, A: lighted area

Eq. (2-2)

[m?]. Then, what are x and y in this equation? Answer them including units.

Eq. (2-2) TOMBIR U IZEEBKAFT D, BREEHET L X%, FREICHNWLI AT A—=2D
EFREETDTRL, S DICEBREN AT FNE 50 FHRE TR~ X,

The coefficient of utilization U in Eq. (2-2) depends on room index. Write an equation for calculating the
room index with the definitions of parameters and explain the matters which the room index indicates in about

20 words.
LED 7 > 7 O¥AE ., AT 7B LT v 7 &kt ST 1650 FHEE TR &,

Explain the features of LED (Light Emitting Diodes) lamp with comparing to incandescent lamp and

fluorescent lamp in about 60 words.

11



[F5%& 3] .~ [Problem 3]

)

1)

2)

3)

4)

5)

6)

7)

8)

9

10)

11)

LU D 1)~20)DFLRIZHDWNT, ZONENEY & LN 2551030 %, Ry & Bbha5581%
X%, FLibE s & & bITHEE X,
About the following descriptions 1)-20), answer O if the description is correct, and answer X if the

description is false, along with the description number.

R, BRI XD FRITIREGHRRTT ALY E,

In general, ventilation efficiency of displacement ventilation systems is higher than that of mixing ventilation
systems.

ZEZWR DN S VN E, EORBEOZELIIHRETH D,

The smaller air age is, the fresher the air at the spatial point is.

NAT Yy RIS AT ML, JBR E IR E AR A S DT AR RS T Th 5,

Hybrid ventilation system is a natural ventilation method that combines wind-driven ventilation and
temperature difference ventilation.

ARBFE T RICERNER ENRDO T H L E—EIZE SN TR L v S~ DB E Z T 5,
In outdoor air cooling, the degree of opening of outdoor air damper is generally controlled based on the
enthalpy difference between indoor air and outdoor air.

NOIEENREENF U5 A . AR DRAET HBHEE L IBAE ORI, BNZEROEEKIRE D & < 72
LEREL D,

Under the same state of human activity, the total of sensible heat and latent heat generated by a human body
increases when indoor air dry-bulb temperature rises.

WEY AT AORFFTIE, LECAE ERD T T ARIZONWT S AR ZEET H0ERDH 5,
In cooling system design, it is necessary to consider solar heat gains through glass windows on north surfaces
and shaded surfaces.

TT7 78—y RUE, DEICRT T AORIZ, EEICIIS Mzl ST, N A—=F—
AR OB ZH DD TH D,
Airflow windows allow outdoor air to pass between double glasses in summer season and reduce the perimeter
heat load.

225 — OIREHR KT, B OSMIRLE D & W 2,
Mixing loss between air-conditioned zones increases when outdoor air temperature rises in summer season.
TR T rkvayary oL RERFEEAMET A LN TE S,
Propeller fans can provide larger static pressure than sirocco fans.
ERER—Z 7 ML, ARRED R D5EH DY — o DAMEEIISNES Th 5,
Constant air volume single duct system can easily deal with heat load fluctuations in multiple zones with
different heat load characteristics.
APF X7 a U OBETR VX —HEZDETHY . ZOMEP/NEWIZE, R LEARZ DT 3
X —THUHTE D,
APF is the annual performance factor of an air conditioner, and when the APF’s value is smaller, the same heat

load can be processed with less energy.

12



12)

13)

14)

15)

16)

17)

18)

19)

20)

7V ==Y 7 llE, MEBOEREZE LIS, GEKZHERE L THHT 25N TH D,
Free cooling is a method in which the compressor of the chiller is stopped and the cooling water is used as a
cooling heat source.

RIS BT BT DK IS KR DA R A BT 1 B PRERRKED 1B8~1R2 BE L+ 25,

In general, the effective capacity of water receiving tanks for drinking water in an office building should be
about 1/3 to 1/2 of the expected daily water demand.

Bei I 5 D KAF R O AR BEKE T —f%IZ 50 kPa Td 2,

The minimum required water pressure for a flush valve type toilet bowl is generally 50 kPa.

ELR S T U E, AR s BRI 23 22T oo | BER TIEERIC S H D BRIEDRAKN R TH 5,
Direct connection type boost water supply system has no water receiving tanks and no roof top water tanks, so
it is sanitary and can provide some amount of water in blackout.

LA R T W OB - G A BT 510X, MR & 55 °CLL LIZROEN & D,

To prevent propagation and contagion of Legionella pneumophila, hot water supply temperature should be
maintained at 55 °C or higher.

FR7TreETy MRIATE, Y27 OFEFAIMZKRE<THIEE, HExRIRUTH D,

In task-ambient lighting, the larger the task area is, the more effective it is in saving energy.
BYEHRBI D72 O GEH AR ZE R 1T — %1 5,000 IX TH 2,

All sky illuminance for daylighting design is generally 5,000 Ix.

BlCHhiR & 1X, SR OEE O H oMz MR L b DO ThH D,

A light distribution curve is a graphical representation of the directional distribution of luminance from a light
source.

RTS8 50 KW A EDTGAE, ZEEEITRIROSH 600V 22 5,

When a contract power capacity is 50 kW or more, the received voltage for alternating current exceeds 600 V.

13



(2) Fig. 3-1 OZEXMXIZEESE LLFOMWCE 2 L, FOSBRONUAEIL, PMV (TR EH

) R —0.5~+05 M OffERHEE A 0.012 kg/kg(DA) LA F & 7225 B s s~ LT\ 5, £
= TEROEEE 1.2 kg(DA)M? LT 5,

Answer the following questions based on the psychrometric chart of Fig. 3-1. The dotted line rectangle in the
chart shows the summer comfort range, where the PMV (Predicted Mean Vote) is —0.5 to +0.5 and the
absolute humidity is 0.012 kg/kg(DA\) or less. The air density is 1.2 kg(DA)/m?,

A DIEFEIZEBIT AT\ T About ventilation in winter heating

1)

2)

3)

HZERIEE 7 °C, AHXHEE 30 %DMV OHExHEE [kg/kg(DA)] & b= % L & — [kilkg(DA)]% . Fig.
3-1 BRI Z TR > TEHE X L

Answer the absolute humidity [kg/kg(DA)] and the specific enthalpy [kJ/kg(DA)] of the outdoor air at a dry-
bulb temperature of 7 “C and a relative humidity of 30 % by reading the values from Fig. 3-1.

HLERIE 22 °C, FHAHEE 50 %D N ZER Ok [kg/kg(DA)] & bt v # L v — [kI/kg(DA)] % .
Fig. 3-1 /7 bEUE 2 Fe A+ B> TE R X

Answer the absolute humidity [kg/kg(DA)] and the specific enthalpy [kJ/kg(DA)] of the indoor air at a dry-
bulb temperature of 22 “C and a relative humidity of 50 % by reading the values from Fig. 3-1.

RED 300 m¥h DOFAIT, D)DK E 2)DENZELATINEN « IG5 OIC 0B r, 2E [KW],
B [KW], IEEL [kW], B OV E [kg/h]Z R L, Fig. 3-1 D HatAli-72fEz Hvns 2 &,
Calculate the total heat [kW], the sensible heat [kW], the latent heat [kW] and the humidification [kg/h]
required to heat and humidify the outdoor air of 1) to the indoor air of 2) at a ventilation rate of 300 m%/h. Use

the values which you read from Fig. 3-1.

HOAFEIZEIT 5H512-2oV T About ventilation in summer cooling

4)

5)

HEERIREE 35 °C, FAXHZEE 70 % DAV DR [kg/kg(DA)]. b= # L v — [kikg(DA)]. # R
IR [°C]%& . Fig. 3-1 »bEfEE Bt Hl-> TE 2 L,

Answer the absolute humidity [kg/kg(DA)], the specific enthalpy [kJ/kg(DA)] and the dew point temperature
[*C] of the outdoor air at a dry-bulb temperature of 35 “C and a relative humidity of 70 % by reading the

values from Fig. 3-1.

S D7 WL fof CHRIE I & 72 D K O BN S NG HE O, ENEKOERIRE [°C.
Mo [kg/kg(DA)]. FARHEE [%]. e # L — [KIkg(DAIZOW T, Fig. 3-1 7> & Hifili & 3t
FHL- TE 2 &,

Answer the dry-bulb temperature ['C], the absolute humidity [kg/kg(DA)], the relative humidity [%] and the
specific enthalpy [kJ/kg(DA)] of the indoor air, when it is air-conditioned to the summer comfort range by the

minimum ventilation heat load, by reading the values from Fig. 3-1.

14



6) HKEN 300 m¥h DHAIC

. DO E BYDENEXUTHAH « BRI T D DI B 28 [kW],
PAEL [kW], 2L [KW].

bRiZ & [ko/h]a ke &, Fig. 3-1 02O a2 EZHWD Z &,
Calculate the total heat [KW], the sensible heat [kW], the latent heat [kW] and the dehumidification [kg/h]

required to cool and dehumidify the outdoor air of 4) to the indoor air of 5) at a ventilation rate of 300 m3/h
Use the values which you read from Fig. 3-1.

¥R D FIEIZ-OV T About ventilation methods
7)

R OBAR 2O T DICHENR 2 DDOFIEICONWT, £ 50 SCFFEE THPIE &L,

Re @;y.
Q /S5 5
X ;’/ve 4, s
B 0 ‘30 /77/070//0
S 70 %)
N N - 0.030
N 0
@V S / ", A
§{9" *) [
& A
\'QA =
2 Q 5
S as
& {60
DS | .
o/ / &
X / . 2
S — 0020 H
5! ; o
¥ —- ' z
3 / o =
=
5 2 0]
K /\ A I
T 130 3
«‘0' ."’ R \2
oS> B PO ™ I =
R s - s a
Rt e K | R =
A l” . \ R = 0.010 9\
Q e R L L. LG - . O
C 0
30 40

Explain two effective methods to reduce ventilation heat load in about 25 words respectively

EEEE Dry-bulb Temperature [°C]

Fig. 3-1
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() MERHADE I N &7 7NN T, LLFORMWIEZ L, £TOF 7 MIhF 7 bT, BEEIHUR
BIF 7 FORESICHADLLTHELVWbDET D, #7 FNEOENBEEOAEZERE L, #7 MiH
DIESHERIZEZE L2,

Answer the following questions about ducts and fans for ventilation. All ducts are round-pipe type and the
friction resistance coefficients are the same regardless of the size of the duct. Only the pressure loss inside the

duct is considered, and the pressure loss at the duct outlet is not considered.

1) X7 NOEIEK P [Pal% . BEKHURE A, ¥ 7 FOREX | [m]. ¥7 FOREE D [m], EX
DEE p [kg/m®], JE&E Q [m¥h]. MJEE n ZHW-XTHEY,
Express the equation describing the duct pressure loss P;,ss [Pa] using the friction resistance coefficient A,
the duct length { [m], the duct inner diameter D [m], the air density p [kg/m?], the air flow rate Q [m3h]

and the ratio of circle’s circumference .

LIF, ZB5ROEE p % 1.2kgmé, AER & #3 L7 5,
Assume that the air density p is 1.2 kg/m?® and the ratio of circle’s circumference m is 3.

2) E&2320m, NEE2Y 100 mm O & 7 MZEE 90 méh Z T OIC e FR 1T 40 Pa TH o7z, [A]
U&7 b CE&E%E 180 m¥h &3 572 DIC LB Aeif T [Pa]z kD K,
The static pressure required for an air flow rate of 90 m%h in the duct of length 20 m and inner diameter 100
mm is 40 Pa. Calculate the static pressure [Pa] required when the air flow rate is changed to 180 m%/h in the

same duct.

3) EEN20m, WA 200mm O F 7 NZJEE 180 mé/h & i3 7= OIS E AL [Pa]Z Kk X,
Calculate the static pressure required for an air flow rate of 180 m%h in the duct of length 20 m and inner

diameter 200 mm.

KU N7 Fig.3-2 DK 7 7 T 5, 7 7 L DOEEREIC L - T, 7 7 o OMERERBIEK T O Level-
17205 Level-4 £ THENATRETH D, 7 7 » OUGALAIIS L OB OETHERITHBRE L7220,

The duct is connected to a ventilation fan that has characteristics as shown in Fig. 3-2. Depending on the fan’s
rotational frequency, the performance curve of the fan can be adjusted from Level-1 to Level-4 in the figure. The

pressure losses of the fan suction side and the fan inside are not considered.

4) Ty EDX T MCEHE LT-HEICBIT S, Level-1, Level-2, Level-3, Level-4 TOZ L2 0Dl &
[m¥h)&% % &,
Answer the air flow rates [m®/h] at the Level-1, Level-2, Level-3 and Level-4, respectively, when the fan is

connected to the duct of 2).

16



5) MW T, JEE 120mPh UL LA R TE D RIKRO 7 7 VEEEHO LSV EE 2 K, EO L0
2B 2 EE [Pa]. BVE [Pa]. BhEN) [W]ZKRD X, 77 o OREZHEE 05 LT 2,
Answer the minimum Level of the fan’s rotational frequency to secure the air flow rate more than 120 m%h
under the conditions of 4). Furthermore, calculate the static pressure [Pa], the dynamic pressure [Pa] and the

shaft power [W] at the minimum Level. Assume that the fan’s total pressure efficiency is 0.5.

350
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v

/

Fig. 3-2
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(4) 2021 4 4 A 22 HICBE S-S 2 v MW T, BARIZIESDE S 2 PEHE4 2013 £ T
2030 1T 46 WHIE T 2 L W OB A A ES Lz, H—ARr==2— b T /MLITAT o(EE - &
FW O AR L 26 OFIRERERRIZ OV T, 300 SCFFEEE Tt &L,

At the “Leaders Summit on Climate” held on April 22nd 2021, Japan declared a new goal of reducing
greenhouse gas emissions by 46 % in 2030 compared to 2013. Discuss the reduction targets in homes and

buildings and their possible contributions toward the carbon neutralization in about 120 words.
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