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Discussion on energy-saving reconstruction of air conditioning system in a studio
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[ Abstract] In view of the actual operation status of a studio, through on-site measurement and consulting the
original air conditioning system design documents, through theoretical analysis, the reasons for poor air conditioning
operation in the studio are explored, and a variety of transformation schemes are proposed to provide reference for
the design and transformation of similar air conditioning systems.

[ Keywords] Air conditioning system; Air conditioning water system; Air conditioning transformation; Fan

characteristic curve

1 518 SCRs LB EE O S A BV TR K B N sk
ANTHERE (AD - EANEBLLK 56 WAl R HRBOKIZ PR 7 LS .

EYRE, FAE B OSRRE BT RRE. &
BAEIBAT IRHE S R, 5 B YRy — 5 R AE
FE o PR G (A8 4T . AR 4R 2 0 1
WA, HEEAE MR . AR O i B AR
BUR, HETI KR — MR 12-17°C, AN alidE
m ) 14-19CH, KM S — MR 0. A

2 ME#R

2.1 AR

IH R AT, BT RERE S, A
BIFMAL 15 Hm Gh 120 2, #F 4 )2, &5
FEA 99.70 K (mi i) o Hi BESRIARZ ML
11.55 m*, HUFEBEARLA 3.45 75 m?. HA:

HAEEFA HER (1984 B, W, WEKY, WL, SETRW, BRI A B @R 2
IR R (1991 &, B IR, AEL BUEITTARRIW, BTFUUTIA. BerEaedt. Bulteid. R


https://jer.oajrc.org/

JEs, BE, KR

AL 2 A R B A IR R ST 7L

(D R RERE. W&

(2) HERNEF=EN;

(3) ZENKE. EFE;

(D =& )\Z A Z 00 CBAPGRH)D
AR, b 4 JF 29 400 ~F O EHENLE

(5) HIERNBH

(6) = ENBLEH -

22 FIA[K

AL H Hb F RN 11.55 /5 m?, Hss
RN 7.8 Jim, ZIER 58 250 f e W
Bifif 12657kW (3600RT) , A Hdi vht i 43 24 7
B S AT, H4lE oo £ e 280 MHLAE
(RAK)*x5KW/RAK=1400KW .

2.2.1 JRO AR ZE ) 5 B 0 B AR A

(1) GFr A ) 2 5

L. A aFiaE, TEREE.

IRAIX: HiEfggm (AR 3D, RIRKIE
B A o

R T RN L 24 /NI
BANAW,

(2) BAIGERIFE:

K25 HNX A X ATRE TR ZALRE, M EdE 0
5 A

FE A IR RGHMECIT A, TR R
Can R FHEdE RO R R

(3) HIRFE TR 25

i&ﬁﬁp‘b:

IR RIS s (£1°C. £5%RH) , &
L B A I A

BORMGR R B, B3 & rhal gt 2 .

77‘/A\|Z:

N REFIE M 3, IR R Y0 45 98 (i 24~26°C
30%~60%RH) .

BOAFE RO, WA GRED SHE.

B IR

B 5 AN

S

RGP oy XML, 8 G 5 1 5 R
HEFI.

22.2 BeFET I S5 ReHhAR

HH oL BRAE o5 L s

HdE rho O RERE T (5 R BEFEN 40%~60%, FL
R R 40 B RO BERERY 30%~40%

RURRCR (PUE fH) 2R, R mRk

-23.

HIABOR (AR RS [ AD

I DX B 73 G A 1]

BUIR BB H IR XA AR, (B R0 AT
i T IEAT, FEARGUBREERC N .

TR, IEBRERG (VWV) &5
TR A3 AT BERK

3EFEAR

30 TE—: £A—EFRZTFLRZL

THAH —-BREARS, E&H 2 6 1200RT &
OB KA+ 1 & 800RT LA KNA+T &
400RT i EVFEONLA, Ko 1 GHEBFVARE
BUYE, 4 R FO R E 2 BKRGHH, —85
KEARKRGI,, — BB E A HRK

3.1.1 s

(1D WIERREG: W& B>, LR A
e Hta /0 B AT R B A

(2) F43 o far RIE
CHnRERIFHLAD A5

(3) XHEITA : 400RT fi
Ta, BT OO XA TR

C4) ) FH 1B 77 N IR o f g e Ak
(IPLV=10.0) , ULECIMA X H [E i s .

(5) BIA)BET R R ) 0 A oI A7 A BT B
AT RGN, PERRE

3.1.2 B

1) H P s XS «

R MAEE O AR

(2) RERQUTHC IR R : s O 5 KA 11 A
PEARTE (B vs W3 , LA KRG TR FEGCR IR
%o

WA FFEENHAS
AT RERL -
R AL I 26 XU

S ARG R, W

(3) FIRMZIR: RkI BT HERA RS,
] GesZ I A 1817 -

32 mE
B E %

T KRR 2 & 1200RT 550304 KWL+ 1
£ 800RT B LralA/KHLA+1 & 400RT HfE VT B0
MU Bl R oA REH 2 & 400RT AR HUMEAT 20
A KL CHZKIREE 12°C18°C, 1TH 14D .

3.2.1 1t

(1) fmnlsEdE: Bl Oosoristr, B ko
R I AR s BT HLAS A A TE AR E 7

R AR o 3 AR E kA



RSB, 85, B

HBHEHLD 102 & R SR A IR R ST IT

B

(2) geRtlitl: Bl Ao iR A K HLIE & IS5
AN, RATHEA A B AR HEE BUR A E S R
PR GEl I B AL+ E A A S N AT S, ST
F I3 AT R

(3) ¥R BlrbLn AT, AR

KRS

(D JURWI: MENAHT NS, I—IFRSR
AR

3.2.2 HA

(D YHHRRAE S R REWEML RS, W
& SRR G

(2) IBHERRYE: R WERS, WTREHM
NI BAE B RA
(3) MNTHLps ¥ BB K it dd BRI ARAS

.
=

3.3 TAR Gy AR
FIF CYCLEPAD #f20i HA M, a5
ARG EALAIR, T (S HENEZEHL(CMP1),
SEA e A BEE (HX1), A H KK
(SOURCEL), [FI7KA SINKI, G IK R
(THR1), KGN ZE R4 (HX2) B31, i 1 By
TN o
¥ RGBT S EE N AR OK IR 7°C,
[FIKEREE 12°C, 4Lt DR 65°C, WEHERE 40°C
L, W 2,

RGBT AR . G BV EERLG

COP =

Comp

=48 (158.1KW) /EZEHLH AN TH(56.79KW)

MR T R — 2 25%~30%.

SOURCE1

4 CMP1

B =ERGHHEERR

-4 -




RSB, 85, B HEEE LS A R AR R G AT 5T

B2 =ERFEHSEIMAN

e e
S6 Modeled as: NON-POLYTROPIC
Modeled as: not POLYTROPIC
Ay « - Al Modeled as: not ISOTHERMAL
Modeled as: ADIABRTIC
S2 HX1 $1 Modeled as: not ISENTROPIC
q=0 ki/ka
s5 Tout-s = 54.80%%
delta-P = 911.4 kPa
a delta h = 56.79 kJ/kg
SOURCE delta hs = 22.31 kJ/kg
l 1 ‘ delta-s = 0.0993 kJ/kaK
Y THR1 4 CMP1 m-dot = 1.0000 ka/s
delta H = 56.79 kJ
h h-out-s = 274.7 kJ/kg
Isothermal Shaft Power = 0 kW
SOUR Shaft Power = -56.79 ki
s1 & —
PR & iz
Modeled as: Make Assumption ~
S9 HX2 delta h cold-leg = 158.1 kJ/kg
delta h hot-leg = 20.93 kJ/kag
Q-dot = 158.1 kW -
B3 RGEHEERTEE
AR A0 B SR 2000KW, T34 KK ARG R 2B LA 200 3.3
HN: 95KG/s. RAENLIIHNIIN: WA/ LI REREN 87KT. LAHAT 0.9 It
We2000KWeH/29 KWH T, G LA 34 78.2 J6. A4ET4)
—690K] 2R 365 Kox24 /INFx78.2 J7T=68.5 Ji TC.
34 T ERF

TET UKIEERN 12°C, FEUKEE 17C. [

(B 4EHLOGH A h ) 602.9K. AL, AERBNEERAR, AN

_25-



JE R, 5, KR

HBHEHLD 102 & R SR A IR R ST IT

LR ELE 4 )2, KA TRIEH TR —.

3.5 EL

215 H R B 5K B A O S BRI B S
HVOER TR —, TIRAGIIAR (g n AL
YD DARRAR RS o 5 T Ao, JhAr RGTE nlFEPE
RERCFY it B2 AR, JUHE S HUR xR
EVEER M5, BV R .

4 £5ip

R R G E0E, N T RIS ITRERE, e
BEA AR, FIK RGPS R bk s B A A
REARAL B AR AR L, B R PR FE R A — K, %
K B 2 R g,k S PE AR A AR A7 D A
FEL R RE JT40RE, 2 1 25 A AR o B 4 Bk %R

MNTFRHAETR[RZAGNT AR, HIINEE
PR R IR R A, T IR AR 4SS
[AEG, U KB SR T 150Pa B R E AL E
[A] XL, ML FEAS AR B, o4 B W e 2 AR b B
BLZHAL, HPTR A S d L, EE R 4 r LR i e
F7, REEARSHXERMXE. AFETES
NEARAEAS [F] S5 A E AN A ) SUE 7 5, AR

R e s B N R SR A A R R S s SR AR 2

Sk

MM E B2 #&)KE. TN TsaER Rt 5%
W HITE[S]. 2022.

(1]

-26 -

[2] ASHRAE. HVAC Applications Handbook (Chapter 21:

Data Centers) [M]. 2023.

5, 2. HEEIFA KL A X 1) R 45 ).
HIA2E4R, 2021, 42(3): 56-62.

[4]1 JOMTBERER. 2023 4E) M A T T E[Z]. 2023,

[5] Feihu Chen,Shuguang Liao,Guangcai Gong. Finite time
thermodynamic analysis and optimization of water cooled
multi-spilit heat pipe system (MSHPS)[J]. Energy and Built

Environment. 2022, Volume3,Issue3:373-383.

cERASAEBRENS T AENLESHE
{GB50736-2012) .

FEH, TR, B O Tk R A, BT E AU B

H A CYCLEPAD %1 [B] #VE W 1T [J]. BRI 2.

2022, 52(S2):246-248.

B S itk R KB, R T S B CYCLEPAD 7

SEBRIN T RGN PR A R BRI, BRI A9, 2022

FL 2 HIT 1:286-288.

(6]

(7]

(8]

FRALUEE R : ©2025 153 5 FF BB FIWE 72 H 0 (OATRC) B
o ALELBANILEE LT ERREK.

https://creativecommons.org/licenses/by/4.0/



https://creativecommons.org/licenses/by/4.0/

