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Numerical Simulation onHeat Transfer Characteristics of Integrated Micro-channel Heat Exchanger
Yan Yan' Liu Guannan® Ren Tong® Chen Wu®
( 1.College of Mechanical and Electrical Engineering, Xi’an Polytechnic University, Xi’an, 710048;
2.College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing, 210016 )

[ Abstract]  The integrated micro-channel heat exchanger has high heat transfer efficiency and compact structure, which is very
suitable for airborne evaporation cycles. However, its research is not enough. In view of this, this paper establishes a
water-propylene glycol solution heat transfer model, and uses the FLUENT software to simulate and calculate the flow and heat
transfer of the steady state model of the microchannel heat exchange unit. The relationship between pressure difference and heat
transfer coefficient with flow rate is calculated quantitatively, and the temperature change along the heat transfer channel is given.
The results show that as the fluid flow rate increases, the pressure drop also increases, with an increasing magnitude. At the same
time, unlike conventional channels, the convective heat transfer coefficient in the microchannel heat exchanger gradually increases
along the direction of fluid flow. The research results can provide a certain theoretical basis for the application of integrated
micro-channel heat exchangers.

[Keywords] microchannel;integrated; heat exchanger; numerical simulation; heat transfer coefficient
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Experiment Research on Operating Performance of

Exhaust Cooling and Purifying System with Diesel Engine in Underground Engineering
Wang Bo LiAihua Li Qinghui
( Rocket Force University of Engineering, Xi’an, 710025 )

[ Abstract]

The exhaust cooling and purifying system (ECPS) was developed to inhibit infrared exposure caused by diesel

engine exhaust in underground constructions. In this study, the ambient temperature and relative humidity are set as 302°C and

40+ 5%, respectively. The operating performance of ECPS in the diesel engine ranging from 60 to 400kW was tested by altering

spray water consumption and the cooling air volume. The results indicate that, the amount of spray cooling water in the system

does not exceed 6.3 t/h, the amount of cold air does not exceed 5500 Nm>/h, the temperature difference between exhaust mixture

and outdoor air can be controlled within 2°C, the exhaust emissivity can be controlled under 0.6 Rb, and the ECPS works

effectively on infrared inhibition for the diesel engine.
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Fig.1 Schematic diagram of the ventilation system for the
diesel engine in underground construction
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Table 1 Operation technical index of the diesel engine

. Wz HRE HRR HKE
=T

KEW) (L) F (C)  (kg/h)

NTA855-G2 284 986 485 70.148
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Fig.2 Schematic diagram of the ventilation system for the smoke suppression and cooling system
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Table 2 Design parameters of the packing section of spray tower

Diameter  Packing Type Material NTS NTSM expected Height Foam factor Liquid holdup Pressure drop

Im M250.X  316L(AIS) 2 2 1.115m 1 4.755% 0.392mbar
*®3 BURERITSE

Table 3 Design parameters of the spray tower

Gas  Liquid Gas Liquid Surface Liquid Gas ) Spec.
Capacity F-Factor dp/dz
load load density  density tension viscosity  viscosity liquid load
unit  kg/h kg/h kg/m® kg/m® mN/m cP cP % Pa’? m*/m*h  mbar/m
Top 3250 10000 1.254 998.32 73 1 0.0175 28.61 1.053 16.5799 0.2184
Bottom 3348 10097  0.499 974.01 73 1 0.0175 41.04 1.644 16.9271  0.4849
1.2.5 JF0H B IR AR G0 i vt £y 5000Nm’h, fevF EBUS AT 2kPa, BitE

KH “Aspen HTFS+plate” #H %} £ 4t R = BEZHNE 4 FR.
P IAAR AT WA, WA SRS . BN O SR
F4 WRBRARZITSH

Table 4 Design parameters of the plate heat exchanger

Channels Plate Details Hot Side DP Cold Side DP
Hot Cold Chevron Plate Port Horz. Port Vert. Port
Plate Port Plate Port

side  side angle area diameter distance distance

121 121 50° 1.443m  250mm 455mm 1989.93mm  0.00666bar 0.0045bar 0.01025bar 0.0069bar
2 REMNAARRTE KRE, RGHZNISAT T R 75 A3 8 5K
21 AT EEEHB &=, R Em T

IR, 4 iR BN (1) ZrHrmEbk s ¥4 217K 2k K & 5 S LsE bk

THF, TSRS AT T WSt R R R R R
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Fig.5 Experimental set up of smoke suppression and

cooling system
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Fig.6 Temperature relations of flue gas and cooling water

at the inlet and outlet of spray tower
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Fig.7 Temperature difference between the flue gas and
cooling water at the inlet and outlet of spray tower
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Fig.8 Relationship between the demand for cold air and
the amount of cooling water in heat exchangers with
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AR B ISAT AT, 39 2 e v ) 1 HEA
(RO 5EGRZ AL 4CH, Bt n
i R LI 8 Fra . IR AT RER: 60kW iafT
B &, WUHK/KE 2.8t/h I, AR R KA
FIL 5500Nm’/h; 120kW JBA7 44 1, WEtkKE
320h B, HAEE TR M EAEIE 5200Nm’/h;

200kW IzAT4qm T, WHHOKE 4vh B, HREEH
KA RE A 4000Nm’/h: 280kW iZ47 1M T,
Wik K& 4.5th B, #RIAEE TR RA K EABEE
2700Nm’/h; 340kW X TR, Wikk/KE 5.3th
I, Hedhas TR A KUE AT 2800Nm’/h; 400kW
RIETHLF, WEtkKE 6.2t/h I, Hehas kb X,
BT 2700Nm /he WK ES VA 21K BX e ge 7
SRR R 225, BRIG T00 T X S R A=m ipk
i, AT BB A S 2 HEE (RO 5B
Z4CH.

P Sty AN [ AT 7 ar I 92 P ¥ 00 4 0L R 6 7
SR OXO IR R RO R W 9 fis . IG 45
RFRE: NG 400kW DU FAHEATE, RGUmHH
KRR AR 6.20h, HMEEFHRANER AR
#iid 5500Nm’/h, ATFEE IR (XD SR
FEAE 2°CYE AN

e REHHR (R BE

i -
30~ . ™
i

»..
i
1

' o Vo
HOKW 1 120kW 2hokv| 280KW 3Jokva0fkw

2
1

&
n

HLEE(C /K Bk (t/h)

2
L

T T T T
0 20 40 o0 80 100 120 140
FZEAT B (8] (min)

B9 ARFHE (R BRE-EBITHEATLXR
Fig.9 Relationship between exhaust temperature and the
operating load of the system

K FIEB AR EL S J7 3208 Fit sl HE MR 2 24700
WIS IR 4RI 4 0 2 ORb, ATl 38 B FR
10Rb. FPEACI B E A HEMR KU 5s )5, 84K
GeiB, NG HLERSK N E G SR IBARIHE o 1 Lk
IBAT H4F 400kW (FA 5 200kW), 7E HLEH 5 BT
INEISAT N IS ATARAE J 5 70 90 HE M AR P2 3E 470
. LRI, BTSEMAERIREE, HEBHE
BiIL 9.8Rb, IEATRENE, HEMHELY 0.7Rb;
82 FES T AR A 28 08 P 0K IR L 10 O
AT, ZEmEH R MR B 0.6Rb,  HLEGIZAT
R R IS T HE UHE A 0.2R b FL 400k W 471 fif
TBATI 0 B U 2R G TR AT RO I SR
s,



£654 - 5 55

2020 4

£S5 LA 400kW BETEITHHEEE
Table 5 Exhaust smoke emissivity of the diesel engine
under 400kW load
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[ =1 (B ESIHAS (Variable Air Volume Air Conditioning System, VAVACS) % &%, JE£kt H.
o b [ B 2 (M AFTE SRR S IR, 3R T — SO BRAZE T PID VA kM R s ]
SRR 1o, 6T 3 A IR A (BO KRE Ocwnw 12 RIRE Toa 1ERWL
B B R Psy A1 NIRRT Qs B 1 5 IR BB IR T, SR TRAME VAR 22 T A8,
AMERS AL IR R B R, AEBR BT MR A 0N . ok, ik T Sud sl 40 PID B3k

(Modified Single Neuron PID Algorithm, MSNPIDA). i% MSNPIDA 3 BRI % KU Toas R

iR Psa AR T, PR3 22 B 22 84k S MR 3 /N A4 48 0 PID 4% il 28 2 UM AU 5 1 25 R 5
WATHENEE, RN A REE. &E, 58 MATLAB T.H, %3+ MSNPIDA [¥] VAVACS
ZSHRTERL AP0 PID i RGHHT WAERALE, HAFHIET. SRR 5T MSNPIDA
) VAVACS =ZHHTHER AT A0 PID M RFAEIRIC FR2WATH,  HAHN PIE KGR BE Toas
ERERE Psa AR T, (2 H6 b RO T 2 20 T L 2 AR ZE K

[X81A] ARETHRG: IO, M8 REG Sut Mz e PID Hi%

hESFES TP273/TUS3L3 XEEFRIRAE A

Feedforward Decoupling Control for Variable Air Volume Air Conditioning System with
Three-parameter Based on Modified Single Neuron PID Algorithm
Chen Zongshuai Li Shaoyong He Dongchen Sun Zhidong
( School of Civil Engineering, Lanzhou University of Technology, Lanzhou, 730050 )

[ Abstract]  For the variable air volume air conditioning system (VAVACS) with characteristics of multi-parameter, nonlinear
and strong coupling effects among the main control loops, a design idea of feedforward compensation decoupling control policy
based on a modified single neuron PID algorithm (MSNPIDA)is proposed. Firstly, for three main control loops: the flow rate of
chilled/hot water (Qcwmw) and supply air temperature (7s,), the speed of supply air fan () and static pressure of supply air (Ps,)
and the flow rate of indoor supply air (Osa) and indoor air temperature (7)), the feedforward compensation method is adopted to
construct the transfer function matrix of decoupling compensator in order to eliminate the coupling effect among them. Secondly, a
modified single neuron PID algorithm (MSNPIDA) is designed. On the basis of the errors and the variant rates of supply air
temperature, the static pressure of supply air and indoor temperature, this MSNPIDA can adaptively tuneweight value and gain
coefficient of three single neuron PID controllers’ parameters, respectively, and obtain the corresponding optimal values. Finally,

the feedforward decoupling single neuron PID control systems based on MSNPIDA for VAVACS with three-parameter is

HETH.: ZMBTRFEHEAREESTE (B04-237); ZMHE T K¥@ T-HEH-4ETHEH (TM-QK-1301)
E# CETIEE) @ia: BRI (1993-), 5, MLw5i4E, E-mail: 2459216554@qq.com
WeREIA]: 2020-02-13
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programmed and configured by MATLAB tool and then the corresponding simulations are carried out. The results show that the
feedforward decoupling single neuron PID control systems based on MSNPIDA for VAVACS with three-parameter are theoretically
feasible, and the corresponding control indexes of supply air temperature, the static pressure of supply air and indoor temperature
can meet the relevant requirements of air conditioning technical process.

[Keywords] variable air volume air conditioning system; feedforward decoupling; gain coefficient; modified single neuron PID

algorithm
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[ Abstract]

The chiller is the main energy consuming part in the air conditioning system, which has great energy saving

potential. Due to the change of terminal demand of air conditioning system, accurate prediction of energy consumption of water

chiller can effectively provide reference for optimal control of the unit. Therefore, this paper introduces long short term memory

(LSTM) to predict the energy consumption of water chillers, and validates the prediction effect of LSTM combined with the data of

EnergyPlus simulation model and actual office building data. After the data is divided into training set and test set, the data is

standardized. The energy consumption prediction model of LSTM chiller is established and optimized. The results show that

compared with the back propagation neural network model and the multiple linear regression model, the calculation time of the

LSTM model is increased, but the prediction accuracy of the LSTM model is the highest among the three models, and the LSTM

can predict the energy consumption of the chiller more accurately.
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Fig.2 Prediction results under different combination of
input variables and lag
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Table 2 Evaluation of prediction results of two models
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BuildingID1223  7.19-8.9(505) 31.58 46.11 1.47

BPNN MLR
RMSE MAE Time/s RMSE MAE Time/s
45.86 68.09 0.80 49.51 75.77 0.01
14.76 21.32 0.82 15.98 25.79 0.01
3543 46.04 0.43 423 25.79 0.01
30.07 41.93 0.32 29.91 44.02 0.01
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Prediction of Optimal Temperature for Organic Rankine Cycle Based on Artificial Neural Network
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[ Abstract]

As two important factors, input temperature and mass flow of heat source have great influence on the performance

of ORC system. In this paper, we proposed a Long short-term memory (LSTM) neural network that can forecast intermitted and

chaotic hourly temperature and mass flow of heat source. The temperature and mass flow data used are the hourly mean

temperature and mass flow collected in one industry factory. And the two well trained neural networks are tested with the test

dataset and used to forecast the next hourly temperature and mass flow of heat source. The results show that the proposed neural

networks offer reliable forecast of the dynamic parameters of heat source, which indicates LSTM neural network can be used to

build the dynamic controlling system in the future.
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Probabilistic Forecasting of
Metro Station Environmental Parameters Based on Autoregressive LSTM Network
Qu Hongquan' LiBo' Pang Liping’ Liang Siyuan’
( 1. School of Information Science and Technology, North China University of Technology, Beijing, 100144;
2. School of Aeronautic Science and Engineering, Beijing, 100191 )

[ Abstract] In the metro station which is crowded with people, it is very important to predict the changes of environmental
parameters in the future for the normal operation of trains and the safety of passengers. Compared with the traditional point
prediction method, this paper proposes a probabilistic forecasting method based on autoregressive LSTM network. Different from
the point prediction, the probabilistic forecasting model gives the probability density function of the prediction variable at the next
moment, and calculates the uncertainty of the environmental parameter’s prediction, which is of great significance for the station to
respond to the emergency in advance. The proposed model in this paper uses the historical data of the prediction variables and the
external environmental parameters as the input variables to predict the probability density function of the environmental parameters
at the next time, so as to obtain the information of the changing range and quantiles. In order to verify the accuracy of the method,

we collected the environmental parameter data of 3 subway stations, and used the probabilistic forecasting method to predict. The
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results show that the method can not only predict the most likely environmental parameters prediction results, but also predict the

probability of extreme cases, which is of great significance for the prevention of emergency accidents and decision-making.

[Keywords]
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Table 1 Device parameters

SRR MV IR
SO, 0~~2000 ppb 1 ppb
NO, 0~2000 ppb 1 ppb
vOC 0~10 ppm 1 ppb
PMio 0~0.5 mg/m’ 0.001 mg/m’

Temperature -50~80°C 0.1C
RH 0~100% RH 0.8% RH
CO 0~~50 ppm 0.01 ppm
NH; 0~30 ppm 0.1 ppm
CO, 0~5% vol 0.01% vol
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Analysis of Dynamic Change of Condensate Recovery of Central Air Conditioning System in Summer
Qian Pengbo Cao Zhenhua
( Shaanxi Institute Of Technology, Xi’an, 710302 )

[ Abstract] This paper briefly introduces the characteristics and general utilization of the condensate produced by the central air
conditioning system in summer. This paper calculates and analyzes the way and amount of condensate produced in the central air
conditioning system. Taking the typical office buildings in Xi'an as an example, the static calculation of the condensation water
produced by the central air conditioning under the design condition is carried out, and then the energy consumption analysis
software DeST is used The hourly meteorological parameters in central Xi'an area are used to dynamically calculate and analyze the

total amount of condensate produced by summer air conditioning during operation, which provides the relevant basis and guidance

for the formulation of condensate utilization scheme of summer central air conditioning system.

[ Keywords]

0 3§

R EOK R S REZ TSR M. B
A, R 2 H00 AL FE 2 8 A K 1) 7 v 2 HL Bk
B IR PR SR TR Z A, . K E TR
W COCHAEBRKI X BEoN B 2D, IR RE §v 5%
0 P4, BEEESIRE, AR H
) RBAENE S AN W dE =, AT RO 2 AR
VIR 52 B ANATTH 3 A B A

H L2 2R 07 AR A T K R 1R LA,

Condensation water of central air conditioning; energy recovery; Dynamic variation

IIAT TR B3 1) Ip s SAURT 4%, Wk LA R d
I ELA 5 H LR 1m0 i, DR bt — BT R il 3 B HHE
T ABBEE AT OREIRATINGE, Qnfel REWE XS 4% iR
P Bk K T LA v %8 [l SO P A2 2 R AT b A e ) R
¥ o P TR, BIARBOKIUE — BRI Z
7 B, )Rl g RSB R AR
70 Tl IR B A [ AT B 5 o LS A R

T, PRI BOK PR FUR U, A H
T FEZA LU PR 55— 2R 2 A Bk Tt

E% CETEE) ®ia: W (19749, 5, A&, #I, E-mail: 106741438@qq.com

ek H . 2020-03-06



3455 6 1

B, . BT R RS0 RUK IR 3 SR © 683+

ITERATERE . VRN WA IS AR RG5%, B
7 T LA P 25 17 Bt KO 2 R v i A b AT Ve 40, B
AR Dy HoA MV F K 78 20V 54 o AN ey )
I EEK, E B A AU IR TS A
R BOKE RN BT, BT2utal, a%
[T BT AT AT 0 2 8 Bk B EAT THEL, A SCK:
R A R G Ie AT B R, & B A R it
T, IR REFE 7 TR A DeST $2 4 ) 5 A B IS
RESHGIAT IR TT, A B Ress h R a5l v kK
[ AR Y R AR SR AT FEN R 4 — 52 (1 2 25 M 4l A

R,

1 PRTIFPRFLBKERITESE
e i R G A A ROK E 2R B TR A

HRAR, B P SR AR G 5] R XU A A

K, B RS IR R A A K P

~_Ta0

B1 —REREZESRAFEFT=SNEIRE 1-d B

Fig.1 h-d diagram of air treatment process of primary

return air system in summer

VATV A

B2 RNZEMHRNRFEST=SLEIRE h-d B
Fig.2 h-d diagram of air treatment process of fan coil
plus fresh air system in summer

XT3 — AR, R E 28 5|3k i )
AR B, e A R G AN R A — el
R TAR/G (B 1R, @R RN E
F AR RS (K 2 P, Hit A HT R
M2 (D:

m=pQ,,(dydy) 10 (1

L, m NABOKIRE, kghs O, N5 IRIHET
K m/h; p NS, kg/m’s dy IS
W&, gkg: dyNEATAERE, gkgo

o TR A SRIEIR AR, B A B TN A B0
AR B AR AR (2):

D>d . =0.001p-Y> n g (2)

A, S MAREOKEfE, kegh: @ NEEE
REG n N TR G R NEG g RS
THBIEE, gkg.

VL PR RIS E A A Bk 2 F, B fTiE
P s ] R G AR VA K

2 REENSRHENERITES
2.1 TR AL AT

PR ST R B P e B X B A KR, =
WERNEISEON 1=26C, pp=50%, dy=10.3g/kg,
NG 57 g5 BN R E 5780, A Wiz 5 A
15 H—9 A 15 Hit5, TRRFFRIBITH BN
7:00—19:00, #FEEF%10.87,

Hi4E GB50736—2012( R F g S e X5 1%
AT T e X =AM R R S5
DA K RERERE IR A DeST FF I G 22 dth [X 4= 4R 5 B /<,
RSH 5 I E AT AT MR S RS HCR R
77 A K B AR A A L B
22 FEBEF LB Ao ] RGEA KR A R
TS AT

ZAH ORI S AT v A, v e [X B 2= 5 Ah
WititE S5 1,=35.2°C, t=26.0°C, d,~17.8g/kg.
T B, A AT B AE T a0 72 AR A K &
J4: 1m*/h X 1.2kg/m’ X (17.8g/kg—10.3g/kg)=9g/h.

M CHERRAS BT T HraT A A D H G
BEENIRE =26C, NG5 shmE RS
i, —ZRER TR RN w=184g/h>%, 4%
IR T R AT AR 2 g s i R SR R L
XS T A (AN RN 53 % B RN 57 IR o A
BT R AR T AR P A A BOK B, B 3 s .

M 3 AT 4518, oS il R G A 1
&= R TN AR R NS AR = o
R RTHG K . PR TR AR e T TR
BT RS AT TS, Hh gt nT IR b g
WA EOKFI &5 B ERSMIERR kY, HE



+684 + il 5 25 2020 4F
ARG M A Je 2l A SR R R ST RE R aS Bl 2.3 EREFE TP RSl R A EOK BRI

BT e A P M7 07 4 K
(AL

—— wﬂ i.gfli mith s A)
—e— F A 20 m/(h - A)
F | SR 2 mich + A) L
—8— i K30 mY(h - )

[
ta
=

(=
=
=

w
=
T

¥ EE A [g/(h « m™)]
=

0 S R R S
0.05 0.10 0,15 0.20 0.25 0.30 0.35 0.40 0.45 0,50 0.55
N REE N m)

B3 RRFFERFEZT IR THEFZEBARAR

HEMARFRERERNRAERER~ERQEKER
Fig.3 Condensation water generated by the central air
conditioning system in accordance with the unit building
area of different personnel density and fresh air standard

in the air conditioning room under the design condition

A AT

MR 2.2 T b e 2l RGAE ST Tl R4
Ut 7K B A B R s O )N 5 R R T A R/
AR Z, TE NS R E AR RTiE T,
RO AR/ RO T N R EE . fr
DL, 2R 1A) N\ B3 25 i 5 2 s A7 017 A 1 s A K
KGR DU ORI . IR P S T RIS AT AR
(1) 74 Tk 7K B TR 5 T TR 2R M DA 9 S THT AT 1E 5
W
2.3.1 R RGEE ZR IS AT HA S PR ()N 52 %5
A 7 AR A K KN [ R TR

A TN 7 B FEE R v e s U R G is AT A VA Bk
IR BR 2 N 15 BE R Ak, o — AN BB 5
Wi R 252 N RAE TP AR IFEZE . 2 DB29—
153—2010 (P2 ASLESTRE B THARAE) it
BN R, PEE L.

x1 HABRFEEARBRMNEEE
Table 1 Hourly stay rate of personnel in office building room
B 1)
eS|
1—6 7 8 9 10 11 12 13 14 15 16 17 18 19 20—24
TAEH 0 10 50 95 95 95 80 80 95 95 95 95 30 30 0
iR H 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FHRIER 1 MR SH S HEARN G EE  BUKERR

TAEWRBAT A BUK BRI L, &l 4 FR.

80
f'g 0t
I 60
=
II'\:EI 50+
2 40
1 30F
& 20k

10

0 RS

0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55

PNE N )
B4 ZTREFRRARZETHPRTESITHRUERL
EKETILE

Fig.4 Change of condensate per unit area during
operation of central air conditioning under different
personnel density in air conditioning room

et PN RS ) | USRS ATIR A DN
AN el ¥ e S NNTRS S € AR AL S Seny e
AT ARV B K B T
2.3.2 R R G E S AT W KE RN

RIS R R 57 2 B =AM R S A
WAL, AR SR A B AR B FE AU 1F DeST K
P22 L [X S ANER SR S8, @i v EAR BB 1
WREVE R dy, TS B RS fier, 4
) HH g 2 3 3 AT B A AR XU 7 R B AR
P 2E & 5 R,

250

wr A g/(m® - hy)
w = > 2
= = = (=]

0

5H15H 6H15H 8H15H 9H15H

TH15H

B 5 RRTEEITHSARRERE G2 R A 2R L i 2
Fig.5 Hourly change curve of new rheumatic load per

unit volume during operation of central air conditioning



3455 6 1

B, . BT R RS0 RUK IR 3 SR 685+

B 5 g g ) R T HE RS A AR B
W2 IS AT SR S . I At R
FATRT LLGR ST FTA [R] 37 RXUCE A 4 T 1 e 22 i
BAT IR A, B S R SR AT I B K

il

A )N SR B S — e (B, X R AN
(T REE AR A, T LAy Sl v A5 1 AR LA 53 7= AE
(RS A7 Amr FHHT RIR B g7, R AT B, BT 15
B2 A (A AS RN 53 % B R A TR R b o T 1)
S RIS AT I 0 B T AR A K AR Y,
6 FR.

R Sm'.-'{h- A)

| [+ gl‘t 15m/

B0 | K20 m/(h- A)
4 L —+—§h&ﬂ5mﬁh-h)
E 60 o "[mﬂ'_‘l{] m'-"(h - ’&) /
&0
|]§| | /-
2 40F
i 30
& 20t

10 +

0 A S R P S T S S
0.05 0.10 0.15 0.20 0.25 0.30 U.‘35 0.40 0.45 0.50 0.55
MG S EE( A /m)

6 HRTFZITHARE A RFRETRMET LR 5
KEMAREEZLHLZE

Fig.6 Curve of condensate water volume with personnel

density under different fresh air volume standards during
operation of central air conditioning

[FIRE, AN 6 FTLATG M, ST )N 52 3 0K
IR AR AESR =, U2 3 ) A AR N A S
HUREE 2 48K, v e 23 1S AT 3T R v K &
MR 8% . JF HiBaL &l 6, AT A7 (A HY v
LI X TP SR AL L5 58 1A T TRDN 573 2 A8
WEARE T, o e R AT 0 S T AR AT AR

Bk &

3 ZHig
AR A% S DA b f w23 48 2R G 75 A VA kK

B HEE, ATRGH LR =g

(1) i R0 AR Ve Bk B R 2 i
PRI A7 AT T2 5 PR 94> B 7K 0 2230 T) N BR 57 AT T ok
74 Bk K ZH

(2) X sRa | RGAE B LU T PR K
AR, JFIAT RS E, HAk AR TR
TR R EOK B & A . BRI FK
¥is

(3) MRAEREFETH M DeST HHIZER 5
SR W EAR B BT A RN 5 A
[ 37 KB AR HE S B v e s AT VA e K Rl
FLG5 BRI A1 el ot O B AR e o

S 3k

(1] BRA, BT AR R4 s ) 2 1 2 4 Btk 0 R AR5 BB D).
38 4% ,2003,33(2):117-118.

[2] R A R G A K AE K BT IR I TRl R F 4
AR F[I1.H174 525 98,2019,(5):509-512.

[3] &Wree, sk R4 /K TE 5 H 25 P rb IDSOR B AR 19
90 3k R [J] AR 5 6 5,201 6,(1):41-45.

[4] TGS, F o, BB b o 2 8 VA kK Rl SR A L s
B 5 43 HT[J]. 25T 7E,2008,36(12):22-24.

[5] Z=5e, 3 R E]L R I 7 3 b g2 8 VA Bt K [ SR FE D).
AH AR 7,2012,(10):62,69.

(6] Z=Fa,3yote. 2 A K ENOR] FH D5 58 IR S a ().
AEJR T FE,2006,(2):59-61.

[7] 5K, M AR 23 18 2R GE v i /K 10 [T FH 4 HT (9] 1%
545 18,2011,39(8):14-29.

[8] BRPHAEH, 7K 305, MR 25 VA Tt K VB 7K B IR 1) =]
ORI BEJR B K ,2006,27(6):268-270.

[9] W R 22 Y A B K AR 9 TR 7K P Tl W R FH
AW F[I1.H174 5525 98,2019,(6):617-620.



534 B o Wl %5 22 1 Vol.34 No.6
2020 £ 12 H Refrigeration and Air Conditioning Dec.2020.686~689

XEHRS: 1671-6612 (2020) 06-686-04

& R R TRAEATOL BT Rt

FOoR MEET MMM HEE

(1. ¥ BAEBALR AR E) F Hand FHEH 266071
2. M BR L K FIE  #0 313000)

i ZE1  JFFRFIFREIEA @Ay BB A R Y MR FE M R R, U H B S HHREA AR,
HEAT T BT TSR B E T RUK AR FE UK B RE R A AR L R G, % R G0 T 2 5
AR . B M FAERROKTE R, FHXE BT THEAT T 001, X RG0S i k4T
TR, AUARRRAMRT SRS

[XIRT  FREIR: b, KPHRE: #%E: 87 L

FEISEE TK512 XHEMFEHNE A

Design of Solar-assisted Heat Pump with Supplying
Combined Cooling Heating and Hot Water for Village Row House
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2.Huzhou Vocational & Technical College, Huzhou, 313000 )

[ Abstract]  The utilization of new energy and excellent energy saving technology is the significant way to solve the problem of
the high energy consumption on buildings. In this paper, the heat load of building is calculated with the village row house in Anji
County as the research object, solar-assisted heat pump (SAHP) with double water tanks is designed optimally for supplying
combined cooling heating and hot water. The SAHP can meet the needs of heating in winter, cooling in summer and domestic hot
water, and its operation conditions are analyzed, the key components of SAHP are selected, which can provide reference for the
design and application of SAHP.

[Keywords] new energy; heat load; solar energy; heat pump; operation conditions
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Table 3 Main equipment selection list of Solar-assisted Heat Pump device
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Study on Ventilation Simulation of Pyrolysis Room in a Small Refuse Burning Station at Qingdao

Xing Zheli

Li Chundong Long Yangbo Zhao Mengyu Xing Yan Fang Dianwei

( Research Institute for National Defense Engineering, Academy of Military Science PLA China, Beijing, 100036 )

[ Abstract]

In order to discuss the cooling effect of ventilation measures in the pyrolysis room of a small-scale refuse burning

station at Qingdao, a numerical calculation model of the pyrolysis room of the waste incineration station was established by using

the computational fluid dynamics (CFD) software Airpak. Based on the turbulence model and the finite volume method, the

temperature distribution and flow field characteristics in the pyrolysis room of the refuse burning station were studied. The results

show that the temperature of the area below 2 m in the pyrolysis room is less than 30 ‘C, and the workers work safely on the ground,

and the air flow movement and temperature distribution in the pyrolysis room are similar.
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0 3§

B A N B AE 15 7K I $2 = AN A o 2B V& 1 AN B
FE, R B R S F R, B
B A T % [ T e e e Y, A e A
B AP A e HERE . MR, FTHR
FFNHE Joe HL Al b 3 SRS R R H R A
fty R P IO, T A gt st 2 R A B T 1
B4 A B A 8 I 7 AR 1 A I S R PR B A I
5 AAEAT WAL R T,

TR NS IR R AR — R E . RE
RN BRIRYES . RSB E N &, WIRTE =

refuse burning station; ventilation; simulation; small

A IR N R J5 7 AL R =, AR B PR H
e MR IR P AR IR, FRERITHOE Ntk
i R X B SR A B IR HEAT A o OB I R A
B e 8 T AR IR B R 2B 8% 10 TG 75 A A B8 17 R
HE sk R bR s TN & A B A, AR TAR
DX 35l gt Xt A 22 4 FAT B B, — R i
JRHE it o U e 5 Tl s P A PR B R
AE TR (CFD) 8 Airpak #478
7 33 B S vl BV 18] A5l T SO, B STl XA A
RIS ot AR ) PAY PRI EE 3 AR AN A R

EZfRifr: M (1986.9-), %, fi+t, TN, E-mail: zheli86@sina.com
WIREE: F2FER (1977.1, B, &, TR, E-mail: 13691271599@163.com

Wk H . 2020-03-19



3455 6 1

TR, S 75 BN ARk A 1) 8 SR 7E 691 -

1 HREEAT
1.1 TR

NRUET SR el i ST AR 922m”, Z5HITE R A
MEZREER, BETHE R AERR N 50 4F, i k&g —
o BT I A R RE 5 (B AR S TR 1 11 AT
VAR, DRI AR St 4 At i) 140388 JX G2 A7 A 40U
Fo, PREINFEES —RE. ZRE K.
BREQYS . BRALRRSER A, AR B 005 b KL
MUBRHER . BRI RS, HERIREL S R/, HR A
2= AN S B8 I HEXL S 5.
1.2 J0Lfafsi sy

RERHIFE A S% (CFD) #4F Airpak
XA A sl P AR ) 1403688 JRGEEA T BB AU 72, AR
AT Airpak #E37JLAAERL, B 1 LA
RERY b0 , PEA X (—14m~14m) AKE 7 1],
Z (-9m~9m) NHELTTIH, Y (0~14m) HEE
Jll. FERTESALL =T HE (1.5mx2.7m),
FEEHERE A MIEEAR 1.4m. 765 O BE AR AS 7] & 4
BT ZHEME (1.8mx0.9m) F1H 4L XL
(3750m’°/h/65), AL B A KL — 7K1
AL =AY, A — L O e
2.5m, FEFTIAIRRAIAIEE 2.5m, X 77 RIAHAR A
[EEE A 5.6m, S5 A0 00 B o A0 R o B A
WARN 4.7m.

1 JUim R EL i E
Fig.1 Axonometric drawing of geometric model
1.3 ZHMMR R E
R R T B EFE U ES, &
2 W E R AP 4.6m/s, X E A
THERE N 27.3°C, R E A T SO I R

3%, AEN 1 MhRERRIE, ZREEN
1.225kg/m’, BEREA ML M 50°C, I At
JoR o i R 3 I A B T [ IR R TR, A e
(AR5 BEAT E - A AL, 8 ot %o A 4 i 3 X
BB BUR I FRETT A beh, PRARSE Besh P 25 /<
TR o 8 Joe 3l 1) DR A SR 7S THT R DR A, ) s o
274832,
1.4 AR

A 0k SR I HUE X, 3 P90 S e 2 i
i, AR SCR i AR AR 6t 3l A B 3R 47 BB A
P, Airpak A BRAFE, X EEI 5 N E
B AR FR A, 76BN AR R4
P2, TR AR S AR R o AR SO SRR A X A
o 291835, & 2 Fhn vt AR U St 42,
IERRIKELL) 680 Ik, UNSIURS FEH23L 10E-3,

15 | \
2 T ERBG S 2

Fig.2 Convergence curve of calculation model

2 GRS

B3 Z=-63m & X-Y FTEREFSHEE
Fig.3 Cloud chart of X-Y plane temperature field at
=-6.3m
K 3 s Agial N e AL (Z=-6.3m A&
X-Y ~FHD HRE AT = L, fESER Y 27.3°C
RIZEAE T, BRI R R IRE N 34.2°C, iR



©692 il 5 25

2020 4F

fER 29.6°C, BERIREAEL 40°C, REBEHL T
VBT IR R R UE . 7R 2m DA RIS
KB4y BRI 28°C, iR E A 31T,
e R ML A IR A, R B e A
KNS T By A= HERR ROR

4 Z=5m &k X-Y FERESHS T EE
Fig.4 Cloud chart of X-Y plane temperature field at
Z=—5m

Kl 4 finh Z=-5m &b (N T 5 A
Z 18D X-Y PR A = B, %V i A i
N 3TAC, SFEIRERN 31.1°C. B AMA —KTr
T2 DX I PR P2 AR X JF At DX Sl sy, g 228 i i A
e DO, TR O KT T X & — = R
0.4mo Z=—6.4m K& [A]— JZ (1 11 - B 3 1o 3k XUH %
ek A IR EE S SR W 2y, R R |
EHER, EJR B B A HERBUR A, AR
DI T 2 K R EE R R R s S
FRHE, RS AE el Py 2m LA B X IR B2 A4
PR TSR, ReWs 08 TAE N SR (B4 134
5.

5 Y=2m &k X-Z FEREHS L E
Fig.5 Cloud chart of X-Z plane temperature field at
¥Y=2m
Kl 5 B s 2m AL ATt oL, SR
SFEJEEDY 30°C, BIRARIIEEY 50°C, HbA
AT R 25 PR RS B B B AR 23 Ak, oA X8 A I

BI/NF30C, TAEAR Eﬂﬁ_ﬁlﬁfﬂﬂ‘ b 224

6 30CHERETEE
Fig.6 Diagram of 30°C isothermal surface
Kl 6 P e ket 30°C AR r R &K, |
EIRT /8T 30°C B X3 S th AR AR IR il T R
H TR R 23R R AXLAL T J5 BG4, PRI Ve
JE/N T 30°C DX s B K T e i, 30°CHY
= FEAAE 2m A

—— : i GAdES2

-

444444

7 X=-13.6m & Y-Z BESIKRRRER

Fig.7 Gas velocity vector diagram of Y-Z section at

GA4BSZ
oooooo
qqqqqqq

nnnnnn

8 X=19m 4t Y-Z BESKREREE
Fig.8 Gas velocity vector diagram of Y-Z section at
X=1.9m



3455 6 1

R, 5. 7 8RNI ek A 18] JE XU 7T © 693+

Bl 7 FOPE 8 Bt 23 i R 7 el 7 A 44k 8 T Ak
A X=1.9m &b Y-Z #1H SR GE R 2= R, HEE
FAM IR ARSI S5 /MRS Z B A
BER Y, B GERA B  INIE BT BB Rk
R, A bR 0 B R A HE R LRS #e S,
Hi AR et 7B, 31X 5 IR 2 B o3 A 159 30 1 45 A
B, XA U B T AR ek PN S S B AN LR 43 A R AR
(PR

3 e

T UL BT, SR A e SR 1A 1 B 7
AR 538 RS 5, SO IR P9 /N T 30°C (11X 43R
T B R RAA ] () R 3, 30°C 1R BE I 4y SRR AE
2m A, TAEN RAEHLTH TAER b2z 4, T
A RHLRG et RE %3 2 25K, I HL VIR 1A P9 /<
B BRI A BT AR

S 3k

(1] Bz o [ 39 T AR v 3 4 B0 B0 (08 38 B R Sl i
I [ 77380 713 1] 782,201 5,(8):82-89.

[2] B e, FAR I T b 3 8 B ML o0 T B R R (7). 3088 AR

T2,2017,25(5):54-57.

[3] Pires A, Martinho G, Chang N B. Solid waste
management in European countries: A review of system
analysis techniques[J]. Journal of Environmental
Management,2011,92(4):1033-1050.

[4] 5 S22 B K R B IR T A v B 4 AT R R 4 5 M H ik
WA FE[M]. i ERERREBOR A, 2016.

(51 BPA, 5K, 35 3 I T A 0 s SR A BEEIUR K 5%
e (1 AT AT k23 M (9. 38715 K R AT 9E,2010,17(9): 144-
148.

[6] 28,2 w44 RE A B KA SR DR B
9 RIS H E PRSI RNE,2018,38(10):3874-3879.

(7] RSN BRGF B A Ay KRS A s B R A B 5 B AL
F AR (AR 3% Bz 3 B2 VA )M G 5Tk 2 Tk A,
2014.

(8] WA I i bz R B8 o8 e v R e BIUIR 5 e B ). o [ B 9
2EEFI,2016,34(12):33-35.

(9]  WARJT, 5K A0, VRIn) BH. B3 SR AR e v ) O (B A
WA F T[] 87 15 25 ,2011,25(6):54-58.

[10] ZE7eHA, s R, 2R M k) Dl KRR R e R[]
#1174 5 251,2016,30(4):431-435.



5 34 B4 6 W il 571 Vol.34 No.6
2020 £ 12 H Refrigeration and Air Conditioning Dec.2020.694~699

XEHRS: 1671-6612 (2020) 06-694-06

2T SLP {4 MR B BT B BRI
EAE N

(W) BFRZFETEER RAF 610100)

i ZEY e AR AR RATIE TR, BRI R RIS BN A W f vk, s == (e -+
SrEEE DAY IR i 2 e i L RE LT A i 8 B A s i = ], SR R G Rkl SLP
2, Ol RIS RSN, AR B = AT T AR, BRI T =Ry
K, FEHERHTIER T FHAT TN 00T, BRZGEI T BRI R A G FMLER %E ask
VI K A BE VIR (ol B AR S 00 S g, R AT & AT R LRI e, 4Rt T nfE
Kz,

[ER] AW 2305, SLP; JZRHTE: HuJs R IR ke

hESHEES G482.0  XEKFRINED A

Layout Design of Cold-chain Logistics and Intelligent Laboratory Based on SLP
Wang Zhe Jiang Ting Huang Juan
( School of Economics and Management, Sichuan Tourism University, Chengdu, 610100 )

[ Abstract]  The laboratory plays an important role in the process of building professional characteristics and training applied
talents for local development. Taking the cold-chain logistics and intelligent laboratory of Sichuan Tourism University as an
example, using SLP method, through chart calculation and spatial analysis, the layout of the cold-chain logistics and intelligent
laboratory is designed, and three feasible schemes are obtained, and the schemes are evaluated and analyzed by AHP method, and
the optimal scheme is finally selected. It provides a reference for similar laboratories or training bases.

[Keywords] cold-chain logistics; laboratory; systematic layout planning; analytic hierarchy process; local applied university

0 5l

Vi S 9 = AU i B B SR BB
HEG P, S AR SO B, R R
SRR E WA ) EERE . Bl SR
WML =, B sL s = W SRR R
TRk, TR TT R AR a1 7 i 1
Y. RS R ALK (Systematic Layout
Planning, SLP) & &4 KM 1578 2ER

FEEIH: 2020 44 E A CEHHAE (JZW2020227) ;

TS R . EfEBL SLP AT )R
eI AR SR, E2E05E AR SLP J7ik,
VR (ENIA i (AN A S A v EPN
A Is AR 5 B S = N B A AT R AT T E
Holkl], R EE R RIE F B sebrr, AREL T Y0 se
56 s R BT Va1 S A B s A
R R, R G R G0 R, 8T
BSIAE N B TTAH LG R, e AL BAH R B, #EAT T

PU)1148 2018-2020 Z2F o dE A TAREIE (JG2018-907) ;

YIS S R A A0 2019 4EERIFBIE (JGYQ2019021) ; JISEREREF 0 2020 4FE — %15 B

(CC20G15) ;

VU NI AR I8 22 B BF T rhs 2019 4R AL 2 BEE B 7T BUAX UL 8 28 5 BF 90 & TR A7

(XDLTJJ2019ZC22) 5 PO IRz 2#pe 2019 FERLFEHATIE (2019SCTUSY38) 5 DUJIHRIFA~BE 2020 4FFF
FRBIE (2020SCTU35) 5 VOIS M58 8 A A B 7 B E M CETE  (GJ2019008)

1R GRIESE) i £
Weks H A 2020-03-27

kL (1981-), 55, BB, WA, BT MABARYI S HL SR E 2, E-mail: 69861735@qq.com



3455 6 1

£ O# S BT SLP A BEVITUE S SR = A R B © 695 ¢

Bt AR SCEISE, K &R G = MR i A
BE ) TRA TR, KIS T TIEMERD.
TI7~ R DA AT MR SRR TS O B T
R, NH] SLP JjEAT BhiAn RO, B i
ARVITR R . NREIE S NS R R S HAR R R 25
FEOR, DR T SR A 2 et EOn T
TR AR SCR A SLP J5 9% A BEVIR 5256 %30
T E AT R, e S s B R UE AT
SRS, AT 5 IS = B S| kgt
1T & EAT RS

1 OAIREMAKIE (LIS &
R

—J7 R B BT 9 SR, e T
SCHEE RV R R . SRms Ak DO 14
Rtk e 8 TR SE 3 BRI, R “
RS AT 2T R L b 7 S i T T )
B R ER AT EERESR S SB[
FYFARA R BIRTT 2 —, W — RV AT AW
[ B ] A Ak T o 5 — 7L ARSEDY A A
=R ARG R BEYITUR R, A RTAS JE A
3], DU TR e HEE ARk
REEFTBL. TS MRS, BEE B R CT — REMeit
Wi e i) B R RIS it 65 W BEDIR AR AR
7 i S B A R IR AT, S5 AN QY
WRE A Bt 5Tt W RO E N A TR
ITBT B MCEE S 2D )1 e iy, BUARH L
PRI 2 F KBTS

VO )i T = e 74 BE D R S A S S A T
R B RS, ST E YR
R GREEITARR T BE B
PR A B N KRB A A B R Bep s i |
VU4 2018~2020 f 453 A N A 15 77 i AN H
BT H —— 3 7 O A 0 B B AR R
I NA R R A 5 S Bl ST 3T
1, A BEIE SR = iR, ESCiE it
SRS YR SRR G, T RGET AR
Vi A e I % Mk N A B 9% rh R4 L 5 5
.

2 REVIREBENSSLERRILEN
S8 A SR T EUR EL R B SE I8

BATEH, ZEREMRIEE, JFGEE W
FH OB = AN A SR BEAT AR R . A
BORE, — SRR EIRE Y XA, 2. 15
N, e, WA, ARER RS 20,
RERE: 9 —J5iH, WEEVIR S W IR KX )
i ER R I R RO e AR, BRI, SRge A
JREETE 25 VR T R P A R ¥ 4% 1 L
Gy AR A BREA W . WA
K, — 7 TSI = B LR A 5 AR By N 5% sk
R AR oK, RN A O NIEIE 1 8,
AN EIMTA R LER AT S ORISR SR, IR N B %
G WHHEDRE, Rl v Eimis ey s,
AR, RGMEONEN, ST, ik
A DL A SE PRI E AR I T R, I REOR R it
B BRGSO RAIFIE N ARK AN 1% B
AR EAh, ERHTRAR RN, N7E
o325 SEFTAAS, &N LSS, [FR, e
JESVLEIEM S L A BTt FEAEI LI = 10
BATEBIHLT, TR RS

3 ETSIPHARMIAEENIRERF
3.1 Rk EIeRI4

HRAE Dhe XK, S50 = 2 i Dh Re X Ak
YIRIhAREIX, Hob, YR ThREIX A HE R R 0T X
AR SRR TA BTSN IX | 2SR IX
B HRIEX . WiRAMHX . HNEBERIX ., (95
PRIX DA AR S X 10 MEML T, JEMITiThag
XAREGER b, SWE. A= VR
HREX 4 MENETG, 314 MEMFIG.

Hrp, ®aehiX: sl EE AR ERE. B
THIERS. AGV. Pl A, RFID & &S558 [l
(GG g NN <32 SPGB L (SIS ey i i 12t 82 | K IN
WA R 5, B GeHoa AL N SEIR i
JE  HEE RN, 55 32 AR B RS b S B RE T .

A AT RFEREARSENTRE, RIERH
(R RN e A . SRR FECREFIIRRE I, 8T
VAR RIA BT T AR AR ARIREE, #i
RERMPIRAER, SEK A SRR . A KR A1
WX B ARG, PRI 5 7E R AE i 2
IR B IS, FF IE SR 7= b BE L B AR
BLAEAEML X X AT AL, BN TR R
FEia i F8 DR A FERE e 52 B4R, X 7 e LR



©696 * il 5 25

2020 4F

TER o #iRdEdtlX . FIFEA R RHAIhRe g —
TRERREAE, PTLASEILR IR R —i8 % . BTk
HEX: GINBETOHRS, KA N LA,
SR T DR R . R IRAEAE X . B
FAfE— RN Y. HNERIRX: FEEN
B0 WSO 8 N T2 R % HE R ) P e R AT R

W HR X s 43 TN B o HR X T Ak B
DRIX, bFA s BRI AR, 2T
i A S B T U A P A

P BRI S G s 32 B T UM s R A
2], DVE RS EIR S T 5, R OCE R
ST EAR S0 B SRS E N TFR, @
T T3 7 SR W5 T R B i R AT SRS i E
BIIAS TE M M ] 28 A2 50 X 285 TR T 1 I 485 K
BEEMLNE— R ENUERAE, 15 A R AL R
FizE . RiEE KmiaEMEKERTE.
B, T SEIR SRl S N MR R TR %, TR
SEYI O R ESE T AR MR 45 4% =

VR HAMALIX: FIF VR BIILSEHAR, &
SR JE AR O LR BRI L AR, d
AT SRS, SR B | iR
VRN B L ARV AR A A b e RN N S5
TN 22 3]

SWE: FEATENEHFSVUER, BT
KV S W2 I N R DL b 2. A
#: TEHTFHAN GG H N TERES,
T RS ARBEREERL, FTEISOMAE.

3.2 WrmR AR

Fe PRl 88 TTRFR
1 FhHEE
o
2 RHE [¢]
A E
3 =iEE A !
A E o
4| E R | X E ! | o |
|
5 BEMELR £ I A u
A E A U o
6 BFHER N A u | U
A E o | U U
7 FHREEE E E 0 u u U
! E o u U u Y
8 HAEIEHR £ 0 v U v U
| 0 u u U u
9 FMHIHE 0 u U<l U
[ U U u u
10 ABEEX u ] Y u
U U u U
1| BRI N u u
U u U
2 VRE F AKX u u
U u
13 |WE u
U
14 PAE

1 Rl B TER R &R

Fig.1 Logistics relationship of operation units

W % 2253 BTl A2 B i bl e &AMk B 6 [
(AL B % 2 R, 38 T 78 o % L B G TR )
RRBHERRE, VIR R M5 V)R] DL R
KXo, BAES N AL EC 1. O U MR
B9, A RoRNHEYIESE . E KRR R YIRS
[ FRB R . O Fomn—WmsRE. U R
7N ] RSP R R BE , AR T S g Sl o H AR kiR
FEREMY SR E , 7530 HARRIE L TR o8 2 WK
1 s
3.3 AR R R T

Fs tRl g T EFR
1 BREFHEX
u
2 AEE u
| o
3 SIBE o o
] u (o]
4 A BafRlX o v o
) U X U
5 BRMLER ° X I u
! o | U u
6 B TFHIEX o I u | [¢)
o [e} u | X [o]
7 HRFHRX o u u X X u
v u u o X X u
8 HAEERHER ! u ! u X X
U u | U u X
9 HMHHR u [ u v u
U o U U u
10 ABELEX A u u u
o u u u
1 THEMRISZIR L X u v
E X U
12 VRE AKX A X
o E
13 e |
A
14 HAE

2 Rl BASTIEYIR KRR

Fig.2 Non-logistics relationship of operation units

FEW UL 5% 22 73 B ER AL BT R] ) AR
MR AT 00, 78 SLP 1, B IE (8]
F A T2k & B2 DR Bt m] DA% R S5 ok
4y, BRI AL E. 10 Oy Uv X AL,
A FORYATEE E R EE L IRREE, O
T VIR U KR AEE X KR s
PIRERE o AERLUAT SR it o, e % B si s F 2
T BOM A A 22 A 526 ST 7R 2, 258 L
TV AR Z RS R 3R - R Bt 50 2% X A1 B
BT Ao, W HRAEREE, RiFitiTE
MM E, oA, pHIES: KR PG
BRI SRR IE B & SR A B 78
5 R B A I 23 1), PRAE K B 2 A AE A i
FHBC A% I A A2 0% P e 8 2 ) s A o L7 (58 7 N A
iz E g M B BB RSB R S FFIR A, T
B 1L 08 SR TE o 42 IR ML T Z AT
AR R AF R BEAT R 3, A5 B BARAI MR T ]
HIARR R R A 2 P .



FEF SLP A BEVII B S S = A =7 it © 697 ¢

P M2 Sofs e
534 B 6 # Fookk, .
d A
3.4 LRAEKRRHT
FE el T BT
1 BREFRER
o
2 BB o
A E
£ SiEE A E
A E |
4| A RERRLE A | |
A E o |
5 ARALE A o A 0
ASAS A > o
6 BFHER A A u A o
A A o A X e
7 HBHHE A E ° X X 0
! E o o X X u
8 EYN=S=1 3 A o 1 u X X
! o 1 u u X
9 FHHX 0 ) U @ U
] o U u u
10 ABEEX A U (7] U
o U u U
u | FEmETDS X u v
E X U
12 REFFRE A X
o E
3 e |
A
14 HAE

B3 REMREEUBREFIBETEAXA
Fig.3 Comprehensive relationship of operation units

LRE R AN R L5675 IR R R AR
KE, ML EZRAMEATER, HEWRER
AAEMIRIR 22 Z ARG B, R HBEAT AL
. B m FRWRR R n ZRIEWRKE R,
HEFOLT, m 5 n FHEBASNT 13 83K
T3, AHHEAT 173, MFRAYIRC R I 24E
My PrRRFREEUN, A a3 BRI
RKEGTEFEM, WZRBIEYRRR. RIEATED
TR S50 = A0 32 T O AN 2 A SR S
WIRISERR K, EBIRR R SRR AR 121, JF
W A=4, E=3, 72, O=1, U=0, X=-1, #H47hnLit
B, BRI TR A R R E A 3 TR
3.5 Bt EAH KK

B4 REVREBMIUREREAERXE

Fig.4 Facilities location relationship of cold-chain

logistics and intelligent laboratory

Bt AL B A % R 2R B 5 R S I AR L
TEVITR ARG R AR LR BRI 2R &R
Fobras R, SEAAEE AT B a8
Y Bl s Aok e, FAS [ R AR BE (R R 12 4%
MEML T, KRBV A KI5 3R0R,
REAFUVIEL E. I, O MRl =2k, Mgk, — 5%
Ron, RATUMEE U AmLk, X EHMHELER
s BARRA AR A 4 R
3.6 Wit AT e ML 7 S A SR

() THE3
E5 AEPREECIERREREMINASR

Fig.5 Facility layout planning schemes of cold-chain

logistics and intelligent laboratory
RO, L9 ERAT AR 2 22
PRIZ BPR ], AR S A B 44y, /T
IR B I A4 . BRI, 7R 780 25 R SE i S 3



+698 * il 5 25

2020 4F

A AR BT A BEVIR R AL S50 = ST
BUA 660m”, (ALY 1H FEI R4 AR BRFEAR,
SRS UL A2, B X (B /N AR S B R Y
HFD, e, HE, N AT Hak T
BOREAT SR R, JFE i s E BN R [ 2T
T =R AT I 7 58, BARRIR B E S =
BOEAT J=5 KR 5 SV AT R & 5 B

3.7 J7 BRI

RARAREI ¢

Elo6 HmRMAXGRITFNERER

Fig.6 Evaluation index system of facility layout planning

schemes

K ZE R A HriExs UL =Rk 5 kAT 3
W, B, BILEIRGHIBRI, S8R
TR AN S 5 ) FE ARG DU SE /R SR AT LR S
HREJG, WAL THENNE I AESLIRHCE. sLild
AR, TR, RS %e, EUE A
EICE SR SR BIEE A iaE 4
Poooeaints. BRFHE, BRE. RiEE.
IREE ORI £ 22 A ORI, HE S PR A =y BRI 7 S8 v
Mrigtrik 2K 6 .

A CHEAE yaahp B 58 Z 0SS R B A
g, RN FIBTRE PR, 49 3 0040 R 7 VP
GERTE N TR 2 TR 3PS EK K
N 0.2665. 0.4703. 0.2632, Hr, HE2 Ltk
B, TR 2 AR AR R A B S =
(R HRRI A =) STt T %6 o
3.8 AEEVIIE Bk SR ST T R

M IR ST 77 SRR, D ARSI O I
VR BRI IX, BT S0 sl sl )
BRI, HAE EHURRLIE S F G 3T % S 8UE 1
VR HEIMRLIX V)&, FRtAT seigfilk. 7
Ui B S UIRI o0 N B ARE ST T A5 % i, MY
SCPL T HeHh A W AR A A, A TR BN X

B BEAT S8 — AR AN . R BEVI R L 5 R IR
BV IR 9 2 VR ML R M b7 P S R A — i, (58
THWE, bR AR TR 2WE T
N R FARI SN oy, J7 AR BT 4%
FECE AT IR S SRR R T
R/ FAAEALIX . iR RE X DL A SRR IX, i
TR AT R CE T A, B REE. R
VAR SR R B A TR TR Jm X3 B A R
E 7 A BRI HE ST, R aia

RIS VB YD . RENE 78 0 A T SE A
U PA B 2 [R] ) 32 45 BE 4T B A% R AR 55 T 5 56
FIBATE HAMRAE B LRSS0 = BN = £ 3t
BT RE XIS R AR A LA, A RHOmA A T 52
s A IH), [RII OAIE NAROR FE B AT — E Ax b

—5KI] BN

N\ I
Bl 7 S RR&DHE

Fig.7 Streamline analysis diagram of implementation

e s
B8 St RiiHE
Fig.8 Design diagram of implementation plan

NS EANSVERERTE , Bk 7 A T MK




o5 34 &5 6 3 £ O# S BT SLP A BEVITUE S SR = A R B © 699 ¢

G RE1 ] R S Sl s =N R o ] = N P
PN S, BT =9 KITmE e, wTMN
TS RITESEE R RIS G, ZRIF R SE
b ERTG 2L, KB G 0 PR IX B H DR A v i
P AEAL X o X T RTBMA BRI, AT —5
RITHEN, — 5 KITHET X3 B BEVITSCAL R
R, WA BV R X TTAG , IRE R BEYIR
PRV 2 L H MR £, BIE 07 FORI S e
T RIX, B 3] VR HANRL X SRz, &
JE B REFR I X WA ST, BAR IS LR 26 B AN S
M7 vt R 7. 8 Fon. ki EBRRIHS
EFUFMAR I, WIS Z2F, By 1
HTKSE Z G20k, HtH R Laiiil, 2
A AR B S i 56 35,

4 FHRIE

VO )1 it = e i A b 55 00 )1 48 BLAR )
Titha s VU1 AE 7 2 B RN A B 77 s A By
B ANA IR QR SR AR T, KRR
TR SRR SRR ATk, Tl i
AV IR A R IRV AR, R BUse A a2
s SRR A, 3 I AR R R A SRR S TR BE A &R
E R G, SRS XIE Tk 25t
R

T AE 7 B R AR R AT i Tl 8, 5557
25 3t 05 K e BB FH RN A I RE T, SR == AR

+ o EEL, LAY )i o e 4T 3G v B B AL sk
K=, R ARG R SLP %, dEidEE
THEATAS R 047, XA BEIU B AL SR AT T
iRt /28T =MEATH %, IFsHERY
Hrident T3 AT T V- 04T, BRI T Sy
Fo NS TR RANSE I = B S SR A BE R €
Rl B H S I v, R AT & AR
Mt RHEEATHERNS %,

BE W

[1]  FZEF VN IR E T SLP AP~k 5 e
LG S AR R A BT[] S S T SRR ,2017,(1):
254-258.

[2] SR, AR e, X T, 55 B SLP (PG RGsk
e = A R BIF 5 (3], v A% S B 2 LA F 92,2016,(1):98-
100.

[3] 7%, Fxk.SLP fEA TS50 5 Bt oAb A Joj v 1 oL FH
[7]. 52596 1 AR 58 7H,2016,(12):250-253.

[4] 8 DB, 20, 55 SR T AHP-BEMIZE S VP =
W TRk S50 5 22 A VP [7]. 52 560 == R 5£,2019,(5):191-
194.

[5] WFg¥ 244 JET “VR+” BB LRM T o2k i 10l
SRS I A T]. REGHOR 58 1 2019,(1):130-133.

[6] J7ZRZL,EPAIEEH.E AT T 1 s e = 2 4 1
1R HE 5IRE[I] SRR 5 #,2020,(1):10-12.



3455 6 1
2020 4 12 H

v 5 2

Refrigeration and Air Conditioning

Vol.34 No.6
Dec.2020.700~702

XEHS: 1671-6612 (2020) 06-700-03

TR SR ALK 5 e 2 5546 B AR L5

Fh F Fa

(& R EKEKRF

[# Z]

& FRKE 050043)

2 BB A T 3%, R — k) B i KL AR T 2 sCHEATBALL, AR IA B iR ZORKTATHE T,

I SRR AN 222 B, A3 3 7 RS AT B KUY LB 22 e B0 2 A B EE M8 . SRalm M AT L
(RIRBL, 22 e (i BN R ™ R A R SR AL I BRI AR g S v BEAT AT B, T ) — HE UM LEE 10
LR R 0.6 {57 dh I RREARNS . )5 TARXKIRE A it ), HIRACR IRtk

[RSIFT Tl b5 TUERG BRMNUZE; FIRACR; RHN

hESES TUS32.I+5 XEFRIREE A

Study on Horizontal Position Installation Optimization of Top-loading Heater
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(Shijiazhuang Tiedao University, Shijiazhuang, 050043)

[ Abstract]

This paper uses the method of numerical simulation to simulate the heating fan feeding form of the same industrial

plant. On the premise of meeting the heating requirements, by changing the level of the heater installation position, got the best

value of heaters’ Installation distance which are placed near wall: fans near the wall to decorate, the installation position can't

according to the product sample provided in the heating radius as a benchmark to decorate, when the near wall one rows fans from

the reasonable distance of the wall in 0.6times respectively product heating radius, the temperature distribution in the working area

of the workshop is the most even, and the heating effect is the best.
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Table 1 Data sheet of specific location of heater
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Table 3 Average temperature in different areas of the work area
Ti% tl 2 t3 t4 t5 Y R ES
d1 14.45 15.06 15.33 15.51 15.85 15.24 0.031
d2 15.31 15.93 15.85 15.92 15.98 15.80 0.016
d3 16.03 16.29 15.76 15.28 15.57 15.79 0.022
d4 15.60 15.76 15.40 15.48 15.84 15.62 0.011
ds 15.97 15.50 15.27 14.92 15.52 15.42 0.022
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Fig.4 Line chart of average temperature and temperature
in different areas of the working area
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Operation Strategy and Optimization Analysis of Ground Source Heat Pump System
Xu Weirong  Xia Zhuoping Qiu Jianzhong
( Jiangsu Provincial architectural D&R Institute Ltd, Nanjing, 210019 )
[ Abstract]  According to multiple control strategy influencing energy consumption on cooling mode and inaccessibility to the
design target in ground source heat pump system operating, conventional operation energy consumption of the system is analyzed.
On the premise of temperature difference control, operation strategy is optimized based on the principle of low-grade heat source
used in preference. The results show that cooling operation energy consumption decreased respectively 3.89%, 4.71%, 0.82%
compared with buried pipe priority operation, cooling tower priority operation, temperature difference control operation.
[ Keywords]

ground source heat pump; energy consumption; operation strategy; energy saving optimizing; air conditioning

power consumption
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Field Measurement and Analysis of Thermal Environment in the Train Service Shop

Chen Si

Yu Nanyang

( SouthwestJiaotong University, Chengdu, 610031 )

[ Abstract]

Aiming at the indoor thermal environment problem of the train service shop in the south of China in summer, a

certain train service shop is taken as the research object, and the indoor thermal environment is measured and investigated on the

spot. Through analysis of the test results, in the vertical height direction there is significant temperature stratification. The mean

temperature difference between the second and third working platforms is about 1.6°C, and the temperature in the main working

area is more than 35°C between 12:00 and 17:00. In the horizontal axis direction, there is a symmetrical temperature distribution,

and the temperature in the middle area is significantly higher than both sides. Unlike temperature, relative humidity has no obvious

relationship with spatial location. The relative humidity is the lowest when the temperature is the highest, and vice versa.
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Application of BIM Technology in Mechanical and Electrical Specialty of
Fuzhou Road Station of Qingdao Metro Line 4
Qin Xin
( China Railway Eryuan Engineering Group Co., Ltd, Chengdu, 610031 )

[ Abstract] In recent years, BIM Technology has been gradually developed and applied in the field of subway construction.
Compared with the traditional two-dimensional design, BIM Technology has obvious advantages in the design and construction of
Metro electromechanical system. Firstly, through the application of BIM Technology, the computer room and equipment room are
effectively optimized in the scheme design stage, which makes the station civil design scheme more accurate and reasonable.
Secondly, BIM Technology can greatly improve the accuracy and precision of mechanical and electrical professional design, and
improve the design quality. Thirdly, through the accurate design of BIM, we can realize the factory prefabrication production and
assembly installation construction, realize the construction site without cutting and welding, greatly improve the quality of
mechanical and electrical engineering installation, and reduce the waste caused by mechanical and electrical rework. Finally,
"error free" installation of Metro electromechanical equipment could be realized. The mechanical and electrical specialty of
Fuzhou Road Station of Qingdao Metro Line 4 fully adopts BIM Technology for forward design, which provides a useful reference
for the application of BIM Technology in subsequent subway stations.

[Keywords] Metro; BIM; electromechanical
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Design of Water Source CO, Heat Pump Control System Based on P1C
Yang Junhong
( Kunming Shipborne Equipment Research and Test Center, Kunming, 650200 )

[ Abstract]  Water source CO, heat pump is a kind of high efficient and environmental protection heating equipment, how to
obtain high temperature hot water quickly, efficiently and stably is the key of the heat pump control in the heat pump heating
process. This paper will combine with practical application, describes how to use PLC, frequency converter and touch screen to
design the control system of water source CO, heat pump.

[ Keywords] heat pump; PLC; touch screen; frequency conversion; PID control
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Air-to-air energy Recovery Equipment Study on the Effect of Heat and Moisture Recycling
Dong Jiding' Liu Qiwu’
( 1.Wuhan haier Eoectric Co., Ltd, Wuhan, 430000; 2.Sichuan University, Chengdu, 610065 )

[ Abstract] In this paper, through the calculation on the actual air energy of the sensible heat and latent heat encountered in the
sales of air energy recovery devices, a comparative study between the "non-moisture transfer" sensible heat exchange equipment
with metal heat transfer film and the “moisture-transfer” total heat exchanger with complex heat transfer film was conducted,
indicating that there exists a Inadequate theory in the GB / 21087-2007 national standard due to the classification of air-air energy
recovery devices by total heat exchange equipment and sensible heat exchange equipment. It is to question the to define sensible
heat exchangers and total heat exchangers based on the permeability of heat transfer film, or the presence and absence of sensible
and latent heat exchange. The sensible heat exchange or the latent heat exchange of air energy recovery device is solely related to
the difference in temperature and humidity of the exchanged air, and has no relation to the permeability of heat transfer film. The
study found that the air energy recovery device using aluminum foil as heat transfer film has a higher moisture transfer effect. The
introduction of fresh-air can dehumidify and cool down the air during summer. It also humidifies and heats the air during winter.
This system has the function of keeping constant humidity and temperature of fresh-air.

[Keywords] Temperature exchange effectiveness; Enthalpy exchange efficiency; Sensible heat exchange equipment; Total heat

exchange equipment; Energy recovery efficiency
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Table 1 Calculated value according to actual use of aluminum foil sensible heat exchanger at machine station
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4 32.24 86.16 0.02099 1.15

2.3 MR A R R

3 P TE 2 SR AR T4 B, 7
AR EAR R AT, EJE, AENE, X
MG, RESSARRERE, HESEE
N, BEAR, KARAEIE N, SS0EE 2
RAEF S e AR R, eI, K
AIRSE S N TERIEE . IBERIRE . IR (5

AR« AR, SR H B
b1
i=1.01£+0.001d(2501+1.84¢) P
AR g L0, D022 (h
2501+1.84t  B-p,

X P gEPE, Kikg (FAA): d NETRE
(TR, kg/kg (F250; ¢ ATERIRE, C;
B NKAJE, B=101325Pa; P, N/KZHEIKHIEST,
Pa.

M (1) geERK AT LLEH, RE
t MR d RIS | RS WA E,
Jr i FRE ¢ RIS A SRR d MR et
e, A Re B AL AR AR AT 2 5] AR A
B, A (8) BEPEKAER D E SR,
KRS ST p, VB d RS, KFERYIES
Ak, B LU FE AR A B T K, DRI 2 S R 3 <
ARER | RN RH AR I N ) 3 R R A I
IR IR O I 1784k, K ZRIR e EIG IN I R AE
KRR B A m. B 2 o 1—2 RSt R
(757550 5 /11 1746.73Pa _ETH3 3064.33Pa, 1
Ny 75.43%; B3 1—2" SRRk KRS
JE /1M 1746.73Pa 3| 1746.45Pa A Fr A%, %
TRIREEARADN, 0.016%, = F/KAERMBERFEAR
B2, RETERERENBRNELL,

MBS AT AT LU HE 3 A6 32 1) 8RR SRR
AR IR KT, 51 I 138 S KR 6
R, IKE|AT LR IR

3 Wit5ENR
3.1 Wig
(1) KT ERAHEB RS as MELE T
M2 SEBR IR FIEE S A, FRATIX 25 R i [l i
BRI, AR HORE S B BT
GB/T21087-2007 HZKARMEN 25— He &
[l YSe 28 B ) A S AT 80 2% R 4 A B 28 R, I



3455 6 1

o, S A AR PO B AR ISR BT <725 -

S T8 o FaE SURME SR X 73 iX PSS
s o AT DAL BB R EIRIE X 2 HKE, 2enh
T VR4, 78 0 i PR A RAIBEE T 14 5
AN BRI H 375 00 5 A 2 4 285 il [ I A I AT AN
A, FEASREUE AN B IR A e 2% A RS
e,

WA THE AN HTIE B T e Bl Wke B AR
B B IAAZ AN A AT BEME o TERRHERA T
NEATH, A R RICk B A A B,
BB ABAERRHER P TOU, i T35 Kk
AFERIRSE S CLT 28 A 6.17°C, AT LAfERRHE
12 ORYT Pt 1 S R = v s I = | Y VA EA
BRI, FREA RIS, FIRbRE TR
BATHY, BT 023 SRS i RIS B e v il #has
1T I R AT REAE B AT AT AT e . AT RE [ A
R S AT I AT B 1) i R [ A ke AR N 1%
R, WAASSH BRI .

X T E MR ERA e, SAREIRERAT s 1
A O T 5B RS 28 B A [F] o FRATIN A
FA A% PR32 1 VA R X 20 Hh I A e 38 R 4 34
LA o K B A B A RSB E N —
TRAERWCEREN S, MR RERCEE R
2 [ YSORMAFEL I 250, 1Y) 82 P 3 TR L o

(2) TH, BaREes hEH. Bfe
#, W0 GB/T7725-2004 (s lal= ST 48 ) B K bs
#E. GB/T31437-2015 {020l WA FH 23S —2
AIHHLALD AR, BBt Ea
BAGE BIGE . RAGE B E ISR,
I A2 e P o L P AT A 4 4 T R A AR
ATV, MR A E T E R ATATH, |
THE A R TR ERAEREREZ A
FEREEAHI SR, e N RS RCRIER
AR A B AR R R S X BARIA
YR ARE R B, R ARE R
PRV, P () REReiE, X
FE BRI 5 1 D e 5 4 AR IE 17 i 3
BEMTERR T, A Ae DL A R R B 0 N B

RS i A N AT e
(3) 2 URE R R B P A R o B
Wit

GB/T21087 [ 5 st DAL FE AS 0 R 22 S,
e 5 (Al A0 s B I S A AS e 2 S I RN RICR 1 RK

PERE o SR _Fo DU URE R [ ke B A0 3 H XN X
DN R T BRIELEE AT i SR S R 24
TR Pk B SE PR A S HAMUT T RRIR
EHIRRRIESE, E2UGRE L, SEHERRELS
I E A, IRERIEE AR A RS
AR, TR AR AR T2
AR

HIT T 0 9 M5 2 R R [ WA L A R A
AZHAFR AT DL ER IR FE S B R RoR, IR

TR
TEERIR AR AR
t . —t .
n, =27 .100% = 69.56% €D
Lojs ~ Lys

A gy NIRA TR ASHACR, %o

AT RS AR AR L% R B T BRI R AR
R P 7 AR E S U R B PR BRI SR
1 TR ISR ARAL, T ERIELEE R A
R T2 H AR NIRAL . TR B A
NS FAKE e ) e R [ SO ROR A 10 B A S e s 1Y)
S RE B [ SRR

(4) RERE AN B A 1 J2 0 TE S A ]

IMTREREAR SR, =N AN AR
FFEZEFRITEIL T, A FEE RS AR RE RN %
&, XENIMERRBEEEAWA, — DM
]2 SRR AR AR 4G, R IR DT 1] ) 3 A%
o, HASRE R R IR T AT RER AR i e
iR ) 3E8 3 A 6T 3L A 4 AN 2 A BRI 1/ ) 3 A%
o REEMAHESRAEE, AREE. 2A58E
AL B T IR K BT RE R CR B R
FEARSEBR LAt T BERE RoAR 1 . T BERE R AL AR 1%
NARKLK AL VLT A5

K = (10>

1
1 65 1
Lo b
al /,Ll az

A KN PEAER AR, keal/(m™C); o N
1 s E A B (2R T BE I R #,
keal/(m*°C); 6, N FEEJERE, m; A A TEESHA
K, keal/(m®C); on A 2 MARIEA R (250D X F
BEMIBAZR L, keal/(m*C).

AR FTTUUE H, LA RES RN JE A
SIAREAH K, HHFREEHM =SB REE
Ko A Rem AR B 1 RE [P AU R i



726+ il 5

k| 2020 4F

fEHGER, TR 3l IE S SR T AR .

e B [P UL e B A A e A 1) A A B
PIRERAL R OIEEL 77, — R HJE R S, — R
FE A1) 1R FLAN 2 B AE BRI AR . 1B IR AL A ek
RoFlid, SR ES g e E arE N E
P, —Fhod A, o — R B AR
FEREEL), 32308 5 2 3 P 9 RV F PR, B
REd I KA1, MmN, bl
A LA E AL HA R 0 A K
73 F U BEWR B RS R 325 J8 L3 TR 3 P I e /K S I
FL, AN RMRFESE I AR, T oK 518
T EACIRR, (HA] LA AR /K N 3 fe 2 1AL 7% 7
2 B B LK S5 )2 B R T 3 Bk
I3 IR IR AL B, L A R ) 3 A R e 17 1y
FUSBAUEE, AT LW R m AR IR W
S AFE R T O TR I AR AT A R RGICR, Lk
IR AT ARG SR A 1oy T4 A FAIEE (L S A TS A 80 25 1)
B EAIBRIFA LA AA AR 5 o XU T
A i [ S0 B I B A 4 I A R AR AR i
FLAIRER .

R B % 7 1Y) 2 36 A 1B (1) 3 3 R i 3
P, WA 38 17 T 30 10 A ) 36 138 A% A I
EWHA . K ARJEEEE WA R, A HERE
FERIE R S o — DR E R AL B HE 1B LA
FEIABE B 1%, TR AR 2 B FE R LS
e (PSR B N IR R B R, I AR R
FLEIATIR BN D, B2 ZEATH TR,
A A BB I T AR R e SO B ) 3 T W ) A
BOR . BrLARE R RO B R R R
B[] 1 A% 0 B /3T
3.2 FRATHY WA

(1) #%2S—2 S e B bR 7 251
S, BRI E R ey, WA BHRAZ
et

(2) PR EASHBRAE N BT B g ae AL
BERA E AL,

(3) ATk A% A R 1 18 5 1P 4 TS e
A8 AT A 5 AT A R

(4) TR KRR B AR I RE B 7 48 0 A
BACHE, VRO SR TR L, (B S
1 FH R R A e B MR R 1R 5

(5) JR R brt i E 3 B RE R M Th g, &
W T2 B R B ) e

S 3k

[1] GB/T 21087-2007,% 5 —= A fig & [ Wi B [S]. b 5t
Hh [ AR A H R AL, 2007.

[2] GB/T 7725-2004, )5 [M 25 S8 23 [S]. AL 5 El br v
W 4t:,2005.

B3] EFANZERFEFRMRTFRERR. BIME 5T
HATIB[C).2013 4 b [ H11 4 AR 218 S0 4E,2014.
[4] =EBRG AR HE, A OEHE, % .GB/T21087-2007 (&= S—%
AEe R PR E D) R A s

#,2015,(2):130-135.

(5] BRHRE, /5 i, AE . 5 F VA 5 23 1 AR T M.
JEHCH UL Tk HE AR A, 2005.

[6] GB/T 31437-2015, 5703 0E RS H =R — 2[R
HALAS]. AL 5T b AR R4, 2015.

[7] TWART R SARAR.—FFAHB, FA LG
T Fo i) i 5 B R0 7 5 [P]. b B & R R B L R B S
201210439761.8, 2013-04-24.

[8] TUARNT W B A&A MR R —Fh S5 A AN 57 A AL
OPLAHELH: ScHBMELRS ZL201120409407.1,
2012-10-03.

[9] FEBRh AR 2 HE S5 EARME NIMTE /525 < g &
[ i s e P R SRR B I 7T [0]. 1A 5 25 1,2015,(2):
11-18.

b3



5 34 B4 6 W il 571 Vol.34 No.6
2020 £ 12 H Refrigeration and Air Conditioning Dec.2020.727~730

XEHRS: 1671-6612 (20200 06-727-04

AT ERLHS RO 5 4
Rt
(AR AT PR 8)

FH| 518040)

[ ZE] AR EORTT2RE, REIBCESE A m A /K, SRR ZH, TReiE hEXR,
FAEGE 1T RE 40%~T70%/c A1 DABTSBAE 2R AGIg ], 4R A 1) R T AT AR K B i 2 1
BeF BB R o BE R L, W] R X R SRR T it 2%

[RBIF] KRB EOR; T2/RE KRl sl

hESES TUS3  ICEFRIRES B
Evaporative Refrigeration System Design and Analysis of Project in Xinjiang
Hou Lianjian
( ZHUBO Design Group Co., Ltd, Shenzhen, 518040 )
[ Abstract]

water, Realizing Independent Control of Temperature and Humidity Great potential for energy conservation40%~70% energy

Evaporative refrigeration technology use Dry air energy. To preparation Building air conditioning high temperature

saving compared with traditional air conditioning Taking an Art Center in Xinjiang as an example This paper introduces the HVAC
design of large space exhibition hall and Art Street as well as the problems needing attention in the design process. The same type

of project design in the same area can be referred to in this paper.
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Design and Test Analysis of a Heating System for Ventilation Air Methane
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[ Abstract]

design for coefficient of water jet spray heat exchange device, in thermal efficiency, spray heat resistance has carried on the analysis

This paper introduces the design and configuration of the heat source system for a mine. Combined with system

and calculation, for the practical application of this system has carried on the field test and analysis, the system heating in the
outdoor environment temperature -7.9°C, the mine exhaust temperature of 11 ‘C, wellhead supply air temperature is 11.5 ‘C, system
better meet the heating purpose, to guide the mine return air heat exchange has reference significance for the design and operation
of the heating system.

[Keywords] heat pump; waste heat; design; VAM
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Energy Saving Renovation of Existing Air-conditioning System in Precision Experimental Area
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2.Beijing Branch of Nanjing Bosen Technology Co., Ltd, Beijing, 100027 )

[ Abstract]

Taking Chang-ping campus precision experimental area of National Institute of Metrology as an example, based on

the detailed study of the operation status of heat source of air-conditioning system, this paper puts forward a feasible energy-saving

transformation scheme, and analyzes the comprehensive energy-saving effect after the transformation. The results show that the

air-cooled heat pump and electric boiler are two sets of heat sources for the precision air-conditioning system which needs to

provide hot water all year round in the cold area, and different heat sources are selected for heating in different seasons, which has

obvious economic and environmental benefits and is worth popularizing.
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[ Abstract] In recent years, BIM technology is increasingly being used in the construction industry. The state also continuously
introduces requirements for improving the technical capability of the construction industry, and promotes the application of
building information model (BIM) and other information technologies in the whole process of engineering design, construction and
operation and maintenance.This paper combines the graduation design of the building environment and energy application
engineering, and discusses the use of BIM technology to complete the engineering graduation design in the context of the national

BIM competition.
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Design of Waste Heat Recovery System for Printing and

Dyeing Wastewater and Analysis of Energy Saving and Environmental Protection
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[ Abstract]

Aiming at the characteristics of large discharge and high temperature of printing and dyeing wastewater of a

printing and dyeing enterprise, this paper puts forward a set of design schemes to recover waste heat from printing and dyeing

wastewater using a technology of sewage source heat pump system. The energy-saving and environmental-protection benefit

analysis of the heat pump system is performed, and the results show that using the system to recover waste heat in printing and

dyeing wastewater has good energy-saving and environmental-protection benefits.
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Problems and Solutions of Smoke Protection and Smoke Exhaust Design in Different Stages of a Project
Zhang Lihua
( Shandong provincial architectural design & research institute Co., Ltd, Jinan, 250001 )

[ Abstract] It’s one of the keys to reduce fire casualties and economic losses that smoke protection and smoke exhaust design of

buildings. In this paper, according to the latest specification requirements, the smoke protection and smoke exhaust design are

compared with the sub-project of a certain project on the construction plan stage and the construction drawing stage. In view of the

existing problems, effective solutions are put forward.
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Preliminary Study on Construction Technology of Clean Room in Pharmaceutical Workshop
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( 1.School of Civil Engineering and Architecture, Southwest University of Science and Technology, Mianyang, 621010;
2.China MCCS5 Group Co., Ltd, Chengdu, 610063 )

[ Abstract]

The clean technology of clean room construction is adopted to ensure that all of these construction parts, including

clean room air pipes, tuyere, doors and Windows, walls, ceiling, ground and so on, to meet requirements. The "clean air control and

safety process" and "high efficiency filter installation method" are adopted to ensure the reliability of the installation quality for the

wind system such as wind pipe, tuyere and high efficiency filter involved in the clean room. To control the quality of the civil

construction and decoration, specify construction technologies are applied in the construction process of the clean room's floor,

walls, suspended ceiling and the electrical equipment, insuring that the clean room meets the design, production and certification

requirements.
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A Brief Analysis on the Monitoring and Matters Needing Attention of Refrigeration Oil for Water Chiller
Hu Yiwei

( Hubei International Logistics Airport Co., Ltd, Ezhou, 436001 )

[ Abstract]

With the centrifugal chiller were widely used in various buildings central air-conditioning, all sorts of problems

resulting from improper maintenance were increasingly prominent. In this paper, in order to adopt the fixed frequency refrigerator

oil pump type centrifugal chiller as an example, introduced how to through to the refrigeration oil monitoring and the analysis of

the matters needing attention for the chiller to provide “preventive maintenance”, for the protection of the safety, efficiency, energy

saving running of the chiller to provide a reference.
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An Analysis on the Reform of Construction Environment and Energy Applied Engineering Course

Taking Engineering Thermodynamics as an Example
Du Fangli Liu Jiankun Shen Huiyuan
( Department of Energy and Architecture, Xi’an Aeronautical University, Xi’an, 710077 )

[ Abstract]  Engineering Thermodynamics is a science to study the law of heat and mechanical energy conversion and the
effective utilization of heat energy. It not only provides the necessary basic theoretical knowledge for students to study the
following professional courses, but also cultivates engineering literacy of students. And there are a lot of ideological and political
elements in it. On the basis of carefully combing and refining the ideological and political elements contained therein, this paper
focuses on how to carry out the infiltration of moral education in this course and how to embody values in the classroom teaching to
guide the transfer of knowledge. So that this course can cultivate solid professional quality of students and become a vivid
classroom for educating people

[Keywords] Engineering Thermodynamics; Ideological and political courses; Infiltration of moral education; Transformation of

education
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[ Abstract]

In this paper, annual heating and cooling energy consumption and energy conservation performance of external

shading in office building in Tianjin has been analyzed. Based on local meteorological parameters in cold zone, heating and cooling

load of a typical office building in city has been calculated by Energyplus. Diverse installation orientations and angles of external

shading were analyzed in simulation respectively. Results have been considered reliable for external shading designing in office

building in Tianjin.

[ Keywords]

0 3I&

A1 IEE BHAE 28 S0 B N BRI SR TS, V22 i@ ARm
P HERATMESEE. TR E—
o SR AAITE R B B ZAR M R [F 20 7 e
HOK P AR S I D Re, T IE B 7 B 2= e fE i
Ko FEWREMFFENRNER BT FERESAME ST,
Tl 2 20 %7 %2 ST 4/ 38 o % %22 S50 Ak AT 2 o1
FE G DGV A B BT 5 7 1) o R R S 0 2R U I
FE LI AN B 8 FH 3N I OK B R S A A
1T 7081, FFUVES A EREFE NI TR R, TR T
SRS 55 T MRS, XSS i B 2 A

external shading; energy conservation in building; energy consumption simulation

AT TR PR AT I K S AR Y T — AN
BUERH T REVEN AR R, A1 Sl | B PR AYA 1 X At
S RA A e RO

SR PH Bt 7R A5 B A U S, AHSREEAT
AN FEAERGT7, ALT7 F€4 XA b o DRt
A UAIEEH X R S A BTN T R, B2 TR
LI AL TE VS Hh X S AR 5, A Energyplus 3K 14
THELT I0 o BEHUAEAS [R5 7] 22 26 AN [ # &1 388 BH
IR BARTRT, JF 2 A IR A A SR (A V4 REE A
FATREE, A BT R I X G A 3 A
PEAKHR .

B CEWIEE) WA L% (1985.12-), B, W74, Mm% LHEIH, E-mail: 280852844@qq.com

Wk H#: 2017-01-18



*766 * il 5

k| 2020 4F

1 REFEMWXESIREFHE

T A T B E R HUA T84 X P R JE
WX, 44 H PR EMA SfESEmE 1 R,
RBAfES B EA B IERTN, XFRN, BE
Bk A SE T B RAH HIRAE 5 L 294 630MI/m?;
B/AMEHRIUE 11 H, 2128 200MI/m*PL,

1 = o 1
y % .><' \\O\:\.
VA
// A

E1 KiEMWXAFHEEFNADES

Fig.1 Monthly mean temperature and total solar

254

3
8
S

N
8
@
g
S

AP EET/C
H A3 1M /o

o
I
N
8
8

5 100

T T
0 2 4

radiation in Tianjin

2 TTERAEREN
2.1 EKBEFERBANEAE Energyplus A/

EnergyPlus & 3% [ G I 5 A 1 # REFE 73 #r
AR, F R R YR ERAE SR & S
5, T E AT R AT A 15 B E AT
AR, FF HREREAT H 23 8 VA ARIRURN K g ML 55
WA B AR R RE . BRFERFED i / R4/
W& A v, ) FH #AF v R AL 6 A FH C TR ASE
BB BT, HdR SE RIS i ASCRA
SRS BRI AR IR AN AR S8 s, R
Energyplus# {4 115 2 54 # A fur S FL R
22 SRS

ASCTHE SRR R R T AR,
2 Fm. SN, KON 30m, 3t 12
2, 2N 3.5m, BESEHAN 10800m°, &
TR LS50 35% o 16 78 WA 15 B A1 PG A ) 2 50
NSRS, WEINEF A RSN
Pt @S IEE TN 0.5m. KA 30m AR 2
AN LU, 2R RN 00 L 10° L 20°
30° . 40° G RMIBIA I = N H IR .

HRHE GB50189-2015 (2 JL 3 17 e L T1-hrifE )
WA R F A TS T (1) s8N
10mm /KRS 3 +240mm f IR EE+F%+100mm &

TR ZIRARRE20mm A1 B KJe s TH, i a1k
2N 0.244W/m>K; (2) RITH S0mm i Ik
B PRI +200mm I FE AN 7 VR & 1+ 100mm i
BRI RIEA20mm AEKRHEH, SREEHRAR
N 0.303W/m>K; (3) NGNS & SRR
WA, KM@ 3mm B, ZAEMERARBN
1.96W/m* K.

2 EFRE
Fig.2 Building simulation model
2.3 CREESIH GRS
BRI AT E S (1D PAXATE
18C. HZ 26°C. HiME 30m’/(Ah). NGRS

4m* /N, B IRZEE 10W/m'. W& REE
15W/m?; (2) PAERKZE16°C. HZ28C. #HiA
£ 30m*/(A\h). AR 20m*/ N HERATh R 5%
SWm?. WA DIRZE sW/m'; (3) BB R vk
FP XK. R 1NDABANRBHEZTE (F%.
HEBA S T 2R AR D .
£ AREER
Table 1 Occupancy in building

IflE 0~8 8~9 9~12 12~14 14~18 18~20 20~24
fE=EEL 0 05 095 08 095 03 0

3 REMERKRD
3.1 EHA TGS R

BRI O S I HOR BRI
437368.6kWh. 774 1157y 608461.8kWh, it
Fa 25 L ) <2 2 AN [ U # 0) 71 388 BH AR P 4 4 4 A
Butar P 2 BT o 5 0 I 22 28 A1 PHAR. 1Y) 8 - 2 50
SR FA AT A7 25 I 2 SR A0 A 184 DR 38 0K, ¥ B A 3 B
LHRAMIG KM o 22— B, 223 )



3455 6 1

FLEE: REM X Ip o HUHNE R 15 e B 767 +

3 AR RS BT 2% 2 A i B K 22 R A [
FHAR PR SRR S, Al i K 2R s 253 1)
AR AR W S 0% . R 1] 4 oK, PG )
/e R 32 B AL T BRI 4 5K FH i 2 A
/N, RIS SL ORISR L PEALTE 2, 38
BHAR IR P 2 5 W P58 S X 8 o0 AR s T 5
KBS RE AR, HIGE (A s, JUH R vEG 5
ZR AP, AT A5 75 2 SRR WA 10 A FH R S P S T KT 2R
SETHR TR LT, HLABE I B AU 3K, & ST
BOEFE R KBRS IE 2

459 4

—-— K

—— e

—a—

IS
o
>

AT/ MVH
IS IS
3 &
L 1

IS
=
kS

IS
Y
=
L

FIE 2 1 M B AL/ MWH
'S
(4
N

x

s
S

596 4
594
592
590 4

= 588-|
=

Y 145 /MWH

586

584

582

(b
B2 BIVSHOS
Fig.2 Cooling and heating load in building
3.2 EHATERBETIHEERE T
INAREE =R KA S, R AR
WP PO AR R, SIPL COP O 3, MK
BN 0.8. BT HERT FLAE REVE i A _E A7 AR 72
5 T T R RIR S S RERE, RIS
AR RAT SR A, T RHU 45.4%. A
BEFTARAE N (1D, (2) THERCH R AR A 4 R 5 i A

FEHLE:
RIRAEROE BB =AU+ S R X T &

e R/ (D
R LR = S <+ 2 HL COP 2

W 3 Jia o A A 2R B E AN A Y AN FH

TUF T T 22 2 AN H I 2 BT 4 5 2 REAR BB 471 485
RMHER, AR VU R BE AR KT, LRI %
P R REARIZ KT A, RIAIG KT oA . &
P TS SR 17 2 FH P AR R AR S R i K T 2K
Pa I, FBORBEREFEL A, WXt = 2= 1 REAE I/
BELEAR VU A R Tk D o R BT HUR IR 2
S EAE S S IR HI LS 2 HUS 9 17 R A
U AR N ST R, W 4 P e R JE R
FEAZRIE R F T REE AR, HiZe e E
BEWBUA I KT R, SEEFEHRE, K. PHREH
X SR RE A A R, HL T RE R B T 1 KT 4
Ky PHFBEAL T AR

IS
o
X
L
\
\

IS

a

=]
1

IS
s
3
1
- /f

0 10 20 30 40

3 REETFDEER

Fig.3 Total heating and air-conditioning energy

consumption
4000
] :/./\/,*/4/:
—a—
=] 0+ ——
= —a— 7
i .
#2000 e
el
-4000 4 T ~e__
B e
-6000 .
0 10 20 30 40
¢
4 TIREE
Fig.4 Conserved Energy
~
4 ZEip

AXFIH Energyplus &7 A5 43 H1 R AL X
471 38 B X6 728 R 4 4 S R VA I B g s e K LT RE
&=, FHTEEL R



<768 il 5 25 2020 4F

(1) 25517 22 25 A1 8 BHAR 15 T 8 57 R BE #4 B3 2514,2007,37(11):5-13.
A7 I e B ORI O, ¥ AT IBE el [2] R B A M X A ST B AR G ik i e H T RE VP

FHIE KT IR/N o MY D] B0 76 B A8 i A 2,2007.

(2) FFIRAMERH AR EAT N N E% (3] S4kE L REI A E 50T A 22 K B ST 30 (1 i 5T
B IRE Tl K =5402,2003,35(10): 136-139.

JEHfE, TEAEMNEARLIERE —MAE, RIREXR [J].
I Tt g/ & ZEFg [l AN EE P AR P O R A (4] VA R B S SRR AR LD 1 2 T R G
TG s AR PR, 22FESREEE, X JOKT HL B 5[] B 25 14,2014,44(4): 113-122.

AP RE A R, H e B A G TG K. [5] TLAC W75 AL GEIR 53 M b SR FH 25 2 vl 07 9 ). 7 I i
¥5,2010,32(5):5-11.

S

[1]  ZEUglg B T~ REFE42 ] 1) @ 540 & M8 BH AR AL AT 5]



5 34 B4 6 W il 571 Vol.34 No.6
2020 4 12 H Refrigeration and Air Conditioning Dec. 2020.769~772

(HB FR) 2000 EXEEEF

b4 % & W5 AR
BB ES 1T G AE AT SHARRE T A 0T R R R &k RBR OE#KRX F 1 1
F T A A x HE R = K RO AR 0 R AT paed % 1 6
B R A BV A B A 5 I A e I AT R HATIE AdmE 1 10
s i R B4R AT AL T B0 LA R * A ¥ R FIi#H F 1 15
BRI Sk AR R R BB R IR R ek w & & % 1 21
5B R RAARMEARA D AR {455 LR IRAF £BM F 1 25
BREREIDRE B KRB RIS FF A ST 1 29
LEAE R R I B 0 A FIE AT SAT FRim xiF Ewk ¥ 1 39
By K &R 3B 37 TAZ K RIBAT H R haF R e RFEKR £ % F 1 49
HOHE 0 B A KA M R A FHM FRAE WHE F 1 53
IR IR T DM T AT AT R B RS HT BRAM BRBLIE 1 57
8] 8 75K 02 2 R AR LA A 0 BHE P s AR AL AT H#TL 0 W GAA 1 62
I ey E AT REIE B AR A8 LAY R I X EHF KRER 1 70
R RAV K E A F w2 i R RIEAT FRAAL AT WOER P R Fik 1 77
A& T Ecotect B A 84 3k A4k B 37 28 R4 R T EmE BEMS FHF 1 81
TR A oA B xd kX B AP S AR 18 AT R # e ¥ PR 1 86
ARE R AL B RS B R R EXH F OE M4t F 1 91
AR A BT TR E VLR AR T AIEH 20T 5 A6 Gk 1 104
FEF AR AR R T AR F A 2O 2 A A RT3 WARE & F FEK 1 108
B B T3 T SR A 2l R HE IR T K8 HABAZ A 7, % ERF ERTR F 1 111
RS IR A RO E AR A e ARG B £ % 4dm 1 122
HHREAANR TG AT H 0 IR 3h B & BAEA H ok izt & £ HFEX A K F 1 127
FEHRBBR LT ARFE RIS FIRAFR BIXA W ¥ A & 2 139
BR PR E N AIRBL A RACAE LS T FRE % A 4Hm ¥ 2 146
ANF TR A AR IR AT R BRI HER EHEX 2 157
SR T B A AR AR N kAR F Z K B EInRA ¥ 2 164
AR TR 24 2% P AL IR e e AR AT % ok T B F K F 2 170
FARRANT T T P B AL ET NG BURAEIL Reidh FXAR KFEEF XK 2 175
A THABDFHIEIIT T RFRERIXFR—AERRBREETHE BHRE F T FMF 2 185
A E A A B AR A R SLE A7 45 M P B R AR AT A NE BB Hitkw F 2 191
KPR ITAE X RO ERABHSERZT AL 547 e HEXK AT F 2 197
= AR FRAGE K AR A HR T IR SEAERE 69 BF 7 BEoOE OEEMA L L F 2 202
JE A A D AR A R AW TATHAT R T B pE FRM F 2 209
EANR A AR E PSRBT R Ik FE XK EXAR F 2 215
FIE R T R AR MR AR R R AR NBW & M HMBE F 2 224



770 #8575 1 2020 4
A % & M5 AR
JEE AR R R EHINE L ER A LER ATHE HMe F 2 230
* TR HEA & Go o — iAot I8E 2 235
I E BB HB T EAR koM 2 238
FF R E R R R X6 HALAE R M ¥ 8 F F & 2 243
EA KA TR RAKE &5 AR ks REs F 2 251
ATRFARIDIHHKBRA R SABRKG AR T AR EERER FF0 ThAE @ & F 2 257
K T2 WATFRM ORC A%y Rk AL IR o RTPR 2 262
AT “REWRE" e9HA T RREKZGME AFH  PEM 2 268
KORAR G A F A 18 388 A5 09 R I X AEZH BWM 2 273
B R4 KA S S & AR 45569 47— A ICCEBE B Frdil 4] EERE RER OKFE OF 2 279
Rl L B A AR AR AT ¥ A N\@E ZEF 2 283
2 g F A FURGRIEFE R 09 AL S B A e Hwd HoOE HEHEm F 3 289
B AL R R B2 2R RRAERIE T S 0GB AT R AT WEK H M BRIk F 3 297
i A EDIC A B R AT AR T R K R AR AT AR HHEFE NFE F 3 303
—# & T XA PEMFC £80%A ey —hm R #7 8 R 4% I LA 3 308
R CAAU ARG AW AR ¥ & RESA ERL 3 312
AT BP AV M 09N RALE R AGIH) A FARUES BB R IEE AR h F OF 3 316
RN AL BN F Red e TR R PR R RAGR 3 321
PO ) I 5 H IR R AET E PEAE THH & % 3 326
E2mERH HIARRE A TR & AHE 3 331
FA KB AL AR R AOEHARAT A Btk RAEF Z:F F 3 335
—#iEF A BT REIR R ARG AFH 4 F MEE F 3 340
WA L B e TR 6 sk A BGE R HER R kit x| B 3 344
W g 2 B OImR 3 348
R B RIZRRE R R R NG wmEIS BRF F 3 352
A TR X B AR AR KA B E B AT AR, vPRAM RiER F 3 357
T BN R R R AT R AT IRT FEH 3 360
XA FHHR I P B R T ROF OREA RE% 3 363
SR 5t Mk 1 3 R Ay 89 % R BE 7 kOB TR OBOEER OF 3 369
DR EE X RIEGI E R A B 5 AR oA kAl 3 374
BEPARE Tt (TRAAF) HFARRKFFEARLE LM KEF REK 3 379
AT (EHREF) BT F LREOFR T E5HT RaE I OK HBE F 3 382
TANER FFAME L (B ) REHFBE RN WEE b 3 387
BAEE M E R LR A A BATE AR wIrE BEF BRAR F 3 390
B R E K R AR BAA AL IR A FEA PR K OH 4 399
R M A M R R AHE 2 R IE A AR FARW EFT WE 4 406
KT PMV 354769 % B At AT E AT R BRR FRmORER 4 416
WAL o2 K08 2 RRAF M AT HmE oM xok# 4 422



2020 4 174 52 « 771 -
A % & M5 AR
HF KR T 1R 38 0] v HE R EE X 64 HEIE BRAF R BEA Bk 4 428
W e XA Fig Z BAk K TR AR R AT B B AT RS TR RE— xEE F 4 432
ATk 5 F 4P w8 AR R G ST TR AR 1T R 4 436
B XA RGIAE WA HE AT AW # K F A R B F 4 442
FoRG B R A T RA R 6B XNEE HEMR FEE F 4 446
Iy KGR 3k BN R R B F R AR BT Xk BRI IAR JEBLE KO AR 4 453
AG DR EGHUE LS E ST 5 He ARR SHM BVF 4 458
sk & RINGE Rk B EALIAE R I BT 7 kOB TR OBOFRER OF 4 463
HAKB LR A X T AR AREIKBRE T FRHENLESH REMK REF F2E F 4 468
A TREDANTRIAREEZARANAR HFEH hkls HER F 4 473
— 7 K 1A A A B iR AR RO X A A BLAE R A G B R BT R AN AAEP S 4 477
T AU T LAk ) AR 6 SRR WRA#®E F B 4 481
FRATILER TS E RS EIT P A8 K% R T FAE+ 4 485
AR F 8] A A iRkt 2 B OEIWRE 4 489
KA SR A 4R & AR AT X\ kd BT UK 4 493
R PAA B B R H R AT AR e R Emi  FiR%E 4 500
—Fr &Rt T X2 R B aRt xNEHE E F X & 4 504
DA B SR T A A EWME MEF 4 507
* T B RHEE & g% T PR IBpT 4 510
F RS A R F TR GBI AEREFZPIER RAFR A Hirde 4 513
B R A 4 R A A3 S R BLAL G B R B S ARt RBBLE koM OB OB OF 5 517
B F 5 BRI AT R & In 5 524
R AE IR HE T AR 7 5 R R B AT 5 I E 5 527
A TARS o A ) A B4R R E oy AR 6 RIRAT R & FEE EmE ¥ 5 532
VAV-Box £ &45-# 0 & Bi54h) & A e LB R WA R HFEW F 5 538
BB K F RS T RAE M BAERE K EEHR Tk Admrm 5 545
T 4268 BRIBATHACHT 5 FE0 REE 5 549
A TRW X B Ao BAE LA = RA BV EGAFR AFH PEN 5 554
AT E AR DR B L R Fe AT R R sFA LAkE IR 5 558
BAAARR ZREAE NBERAEHR OB Faik Ry F 5 565
H AR B KRB RAE € HATEE SR o AR AR 5 571
KR AT g o T IR T AT AT XNERFE B K 5 577
TR TR AR AT 0 B &S 2 A FhH% £ 5 581
FE#AF IR AR — ke R A X TR RSB E 2R HEME M AF 5 588
TR F ZRR T AR RS R R Bk O FwE 5 592
SEAT ) A R S5 AL SR ALk B 1 4G B AT A Wik A M EEA OF 5 597
LR % RIBEASRAREE AT I oBn &R % 5 600
=R AT IR BT RILR B W Fhk 5 607
R T ERARD WA P A FE 6 U S L EWME E K 5 613



+772 #8575 1 2020 4
L % & M5 AR
FIRG R EE ZF IR SR FrRE AEA AR F 5 619
A ROR R B AR i IRAR AT rEM 5 626
L%é%ﬁ%&ﬁ?&Aﬁ%%&ﬁ?%ﬁ? A SIRBL L Ak KRR P M % 5 20
B A TAZE A A

HAE L IEE 0 P IFRERFRE B AHA ZIRX F 5 634
4 PR A A 18 2K B3 AE A P B AR I " F MNEE O+ & ¥ 6 643
o F TAZ S AL, 35 A IR A SO AR I R AT 5 Ok FYE FRE 6 649
A TR M ET PID ikt ERZZRAR ST EARIES KRR F8F HAR F 6 655
AT K 42 BTN Ab 2 P 4504 A K HLLE AR A TR OB AMEE HEm X 6 664
A T LSTM #¥ % W - T AK53 #OR 3h 41 ok EFR & K 6 670
AT B2 LSTM A 2 F 409 3ok & 35 3R B A S0 2 Fm) wER £ W EwWE ¥ 6 676
BEA T RFTARGASRKEDKFWN S TSI Emi Gk 6 682
5 ATHE B K A Ak A ROA IR IR R ST ROR MEE FAMM F 6 686
& By 3N B 3R AR 8 5E A 18] 3B KB BLET R Mg EAAE AEk £ 6 690
AT SLP #9 A4 it B S I B A Bkt I 8 ¥ B % 4B 6 694
TR £ KX B ALK 7 )% AL BARALHT 5 A 3 6 700
IR IR RRIEAT KB BAACSHT mER RPF AT 6 703
BT R F S B F R TN 5 AT % 4 6 707
F B 3sk 4 5 LAR N sERLE £ Ak BIM # R B O 6 711
AT PLC #97KF CO. R IEH] & ikt ME L 6 716
AT ARBTEMEE HR @R R EAoT SR 6 719
52 LR B EL A A RAEIT S 5T 1Rk & 6 727
I 2 R A A AR I R ik Boml X 547 BAL iy EFEa F 6 731
¥ R XA E AR BOR Y A RGE 4 ERE HKE FEPF F 6 736
BIM # R %5 4R 5 A LA % b 52 b 53t 6 5 R Pty RAME EHER 6 739
P 4 KA IR B & Rk B AR ERAR R S AT X B KFE HRE F 6 744
XA B R B BBOb B HER A A e RS R R KA 4 6 748
)25 & ja) ik 4 E 5 TH AR Wk % & B F K 6 751
R IBAR AL 2 A s AL iy 84 Mo ) e 2 F IR YBR, 6 756
AR R LA E LIRS H A R —— Ok (TRAAF) h AFFH  xslH wHN 6 760
AWK N SR [ HG 3 e T 1Y) 6 765



	00-1  中文 2020-6-目录.pdf
	页 1

	00-2   2020年第6期英文目录-ok.pdf
	01  严彦-ok.pdf
	02  汪  波-ok.pdf
	03  陈宗帅-ok.pdf
	04  徐  麟1-ok.pdf
	05  陈  薇-ok-2.pdf
	06  曲洪权-ok-1.pdf
	07  骞鹏博-ok.pdf
	08  贾少刚-ok.pdf
	09  邢哲理-ok.pdf
	10  王  喆-ok.pdf
	11  孙月茹-ok.pdf
	12  徐卫荣-ok-1.pdf
	13  陈思-ok.pdf
	14  覃  新-ok.pdf
	15  杨军红-ok.pdf
	16  董际鼎-ok-1.pdf
	17  侯连建-ok-1.pdf
	18  焦春玲-ok.pdf
	19  汪洪军-ok.pdf
	20  印红梅-ok-1.pdf
	21  宋  晨-ok.pdf
	22  张利华-ok.pdf
	23  田亚斌-ok.pdf
	24  胡毅威-ok.pdf
	25  杜芳莉-ok.pdf
	26  孔华彪-ok-1.pdf
	27--总目录.pdf
	
	页 1




