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Determination and Optimization of Air Tightness of Railway
Mechanical Refrigerated Car

JING Chuan-feng, ZHANG Min, JIN Xiao-ping
(CRRC Yangtze Co., Ltd., Wuhan 430212, China)

ABSTRACT: Aiming at the problem that the air tightness testing index of railway mechanical refrigerated car is lag-
ging behind and it is difficult to reflect the air leakage characteristic of the car, the work aims to study the air tightness
index of railway mechanical refrigerated car to find the defects in the air tightness design of existing equipment, and then
put forward the air tightness index of newly built railway mechanical refrigerated car and the optimum design method of
air tightness structure of car body. According to the requirement of GB/T 5600, the air tightness test of B23, B23a and Bio
railway mechanical refrigerated cars was carried out in the pressure difference method, and the relationship between run-
ning speed, pressure difference and air leakage was analyzed. Through testing and field investigation, the reasons for the
large air leakage of existing railway mechanical refrigerated car were grasped, which provided a basis for improvement
and optimization. The air leakage of the existing B23, B23a and Bio railway mechanical refrigerated car under 50 Pa pres-
sure difference was 27.0 m3/h, 34.1 m*/h and 26.1 m?/h, respectively. When the pressure difference rose to 125 Pa and 250

Pa, the air leakage of the carriage rose by 90%~320%. The above-mentioned pressure difference conditions roughly cor-
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responded to the running speed of 40 km/h, 65 km/h and 90 km/h of the car. On this basis, the air tightness index of new-

ly built railway mechanical refrigerated car was analyzed and given, and the specific strategy of improvement and opti-

mization was put forward. The air leakage standard of newly built railway mechanical refrigerated car should be set at 50

Pa pressure difference conditions, not more than 10 m3/h, which is 75% less than the existing standard. In addition,

through the use of new technology and technology, the structure of carriage, door and drainage outlet is improved, and the

leakage points of the car body are reduced, and effectively improves the air tightness of the carriage.
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Tab.1 Air tightness requirements for cold chain transport equipment
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Fig.2 Relation between running speed and inner and outer
pressure difference
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Fig.3 Relation between air leakage and running speed
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Fig.4 Broken rod rivets
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Fig.6 Drainage valve of mechanical refrigerated car
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Fig.7 Drainage valve of refrigerated container



B40HE F1oW

SRS BRERHUMGS A R PR IR bR E M PR RETE AL - 243 -

2.2 HBGENHLEESZEIERSM
5%E

Vo A2 i e A I B R b S I R 22 B
KEE 2 #57

FEMR R 22 1, B B s T e ]
W, CYIEATHE R 11, 18, 27 m/s (29K 40, 65,
90 km/h ) I}, V7S fi 55 I N AR 224300 R 50,
125, 250 Pa, il (2) BT 07 (8 HutE A5 5% b Fnxd R
iMoo FME AT, BEBCMR I AERT, (] AR 22 1
SR E I G B X, X TR LS R,
W IEAT FRIE ( GB/T 5600 ) HMIIAE 2 H 50 Pa, % &
FIHE 22 A M A, JOFe X 88 & AT KRR i
T, W ISUTE B 1 R LAV 9 4 1 A R I
15 50 Pa 1 Jy 25 551

P58 R (B AR 2 T, W22 SRR b A 1 S ik
PE, B RIS T2 4 AR K- 0] 18 K 5 [ B4
o AL, BN SR R B KR PR AR A T B
Bro FERRBEITIH, KdUSEERE P10 AAR RP-212 B
REFRFREE LN 50 Pa FR2E551F, WBKEA R 13.5
m¥h (BRI TR ) F116.1 m¥h ( BUHFH7 T4
). FIRFRPREER B & T GB/T 5600, B E{H
I FE A AR R AE B 20%~40%Z5 47 o % T2 V8 i
By, PR RIR S RN — | B R R A AR E
(s R A B A . AR MR T I M REAIT ),
R, £ B A B BRI AN, NEAE
BRI ML G R PRI S 2 . I5EE TTMA
38 B KRR 50 Pa R2ESM ARG 200 52
m¥h; FREH) GB 29753 Fl QC/T 449 25T TTMA 38
il , IEE—20 e T 451 TEER DIN 8959 ##%IE 3k
FE] A B LA 7 4 /N R Bl R 2256405, B X
HEREMZ N 89 m¥h iy, TEARIRAERAE T, F
MR IERE—E, #4208 1SO 1496—2 F1 GB/T 7392
FYEER, PRIBAE AR T R H IR 50 Pa k22 5505
fBIa, A58 16 m¥h 2. L8 LRTR, MCYRTARIER)
KIENT , B EE es A MR C O &
RS e RSB Ty, BRI . AR
WFizis B AR —, WL, Jee4kiiths AAR
RP-212 P HUEEFIE S EMMS%  F ISR ET
FE RS E MR N | e I K s i v ok 2 A 3
PR i A A A S R bR RE , AR
R BT 78 4 1) B AR E B 2 8 10m*/h (50 Pa
JEZZMT ) BAEE, LR iRbREEFE6 TH AR B/
AR, NAES % EPRbRAE R SERE T OREE T 3R ks
Tl 3G K e e o FEMERE L, L ESARERLE 19 40
m¥h WD T 75%, B AAR RP-212 25 T 25%.

3 H#HiE

UEPERE R MU B A SR Rz —, I,

] P A4 X6 L 58 T 7 M RS AR o TR S Tk S
HARWHE R T 5T, BRI K 4 S MR bR AT
TE—SE WG o TR B BUA H AR K Rz i 4 14 Je Ak
R, R TE R EE AL VA R G 1) T R b v N 1 R N FE
50 Pa JE2Z M FAKT 10 m¥/h, iR FEFREEF4 T
FAR ER T AT, SCAREE T FR 1 4k % 4 05 ) o 10 10 o
UK. TEVERE L, L EZARMERLE Y 40 m3/h
DT 75%, B AAR RP-212 #2758 T 25%.

P v R IS AL V% A R M 1 S B R R T B
D AEAREERY R S, B, B T AR AR A A
o3 B TE A IRBR IS K T, v SR FH AR P AR
F 10 R R B AT ) AT 0]
KM B ARG M, HoN s e L T T
HARUEZETT | TTHE SO e i f 5 7R HEK 1% B 454
BETF I T, o AS s g g HE KRR B B T =X
P HEK B 55 o At BIR Tk, ATARGR T T IR E
FEV T I R R RE KO, B e S i R R R
PR,

SE

(1] 258, s, 200 v i 4 K T 52 i 2 Mg 73
i, AL AR, 2016, 47(7): 274—281.
LI Jin, XIE Ru-he. Sensitivity Analysis of Cooling In-
fluence Parameters for Multi-temperature Refrigerated
Truck[J]. Transactions of the Chinese Society for Ag-
ricultural Machinery, 2016, 47(7): 274—281.

[2]  WREH b, Bl b v s i B P RE B AL AR D).
#1999, 67(2): 27—32.
OUYANG Zhong-zhi. Selecting of Air Leaking Rate
for the Inland Refrigerating Transport Equipment[J].
Refrigeration, 1999, 67(2): 27—32.

[3] ECLSA. Energy Guidelines for Refrigeration Systems
in Cold Stores and Freezers[R]. London: European
Cold Logistics & Storage Association, 2012.

[4] XU, S, FOSTER A, 4. %iisii THB
DR P 3 56 5 G B 2 B0 B (0], RO LB 7 4
2016, 47(10): 302—308.
LIU Guang-hai, XIE Ru-he, FOSTER A, et al. The
Research on Air Leakage Characteristics and Key Pa-
rameters of Refrigerated Transport Unit[J]. Transac-
tions of the Chinese Society for Agricultural Machin-
ery, 2016, 47(10): 302—308.

[5]1 XU, WA, ARRRIE, A 2 DX R4 U L
AE 52 Wi 2 B0 BIE 20 B 53 58 (9], RO LB 4l
2017, 48(1): 289—296.
LIU Guang-hai, XIE Ru-he, ZOU Yi-feng, et al. Theo-
retical Analysis and Experiment of Air Tightness of
Multi-temperature Refrigerated Truck[J]. Transactions
of the Chinese Society for Agricultural Machinery,
2017, 48(1): 289—296.

[6]  GB/T 5600, #5241l HIEARSIF[S].



- 244 - f % TR 2019 4F 10 H
GB/T 5600, General Technical Conditions for Railway Thermal Insulation Vehicle[J]. Foreign Railway Vehi-
Freight Cars[S]. cles, 1984(2): 19—20.

[71 AAR RP-212, Thermal Performance Standard and Test [15] XU, RAZFE, FOSTER A, %. GU-PCM2 IR
Procedures for Insulated Box Car[S]. A Z R I 4T 5a w8k, &l T

[8] GB 29753, Mz B SAEY R4 L4 T4, 2019, 35(6): 288—295.

B BT L [S] LIU Guang-hai, WU Jun-zhang, FOSTER A, et al. De-
GB 29753, Safety Requirements and Test Method for sign and No-load Performance Test of GU-PCM2
Refrigerating Van for Transported Food and Biological Temperature Controlled Phase Change Storage Refrig-
Products on Road[S]. erator[J]. Transactions of the Chinese Society of Agri-

[91 QC/T 449, A% | B H A KM FaR 8 )7 % [S]. cultural Engineering (Transactions of the CSAE),
QC/T 449, Technical Conditions and Test Method of 2019, 35(6): 288—295.

Thermal Insulation Vehicle and Refrigerated Vehicle[S]. [16] RAI A, TASSOU S A. Energy Demand and Environ-

[10] TTMA RP38, Method for Testing and Rating Heat mental Impacts of Alternative Food Transport Refrig-
Transmission of Controlled Temperature Vehi- eration Systems[J]. Energy Procedia, 2017, 123:
cles/Domestic Containers[S]. 113—120.

[11] DIN 8959, Insulated Food Carriers-requirements and [17] mESIE 2= 4. o E SR 47 L S & R AF 58 4 i
Testing[S]. M]. dbst: H EEES T AL, 2016.

[12] GB/T 7392, &5 1. AT HE B R SR R CAR. Research Report on Strategic Development of
IR EESEFA]S). Refrigeration Industry in China[M]. Beijing: China
GB/T 7392, Series 1 Freight Containers-Specification Construction Industry Publishing House, 2016.
and Testing. Thermal Containers[S]. (18] X)) . ¥z REAE 0 A 5 AL T 5T [D]. K

[13] 1SO1496-2, Series 1 Freight Containers-specification v R R, 2007.
and Testing-Part2: Thermal Containers[S]. LIU Guang-hai. Study on Analysis of Energy Con-

[14] KRIHA J. F@#W4 P aERI B 2 1], EAMEkIE 429, sumption and Optimization of Refrigerated Transpor-

1984(2): 19—20.
KRIHA J. Determination of Thermal Performance of

tation Equipment[D]. Changsha: Central South Uni-
versity, 2007.



