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Study on Garage Heating by Radiator Gutter in Severe Cold Zone
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[ Abstract ]

This paper presents a heating scheme for parking garages with high space on the ground in cold and cold areas,

which is not affected by the outer wall laying space. The heating effect of the heating scheme is calculated by Airpak air flow

organization simulation method. Through the calculation results, it can be seen that the radiator surface can produce stable updraft

when the heating scheme is installed in the radiator trench. The maximum wind speed of air flow reaches 0.47m/s, and the overall

temperature inside the garage can reach the heating design temperature. Due to the low temperature of the outer Windows, outer

doors and outer walls, the frozen pipes and equipment installed inside the garage should be properly kept at a certain distance.
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Table 1 Physical property parameter table of enclosure
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Table 2 Heat load statistics of each enclosure structure
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Fig.2 Air flow near the radiator
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1.7m and 2.4m above the ground in the garage

FKIAHTHEEN 0.Im. 1.1m. 1.7m % 2.4m
PUA = EIRE S ). RS T LG
AT R S SR B AR B T R IR
B o b o 3G 0, RGP IR R TG, i
0.1m 75 BEXF M 1K) 11.80°C 18 i F 2.4m 7= 5 X N
12.50°C, 07T 0.70°C; W1 EHERUT, SZHHA
F1E 5 B L (R, 2R R Ry
M2, i EAARIN 0.1m & B B SIRE
FrfEZE R T 2.4m @ XS B IR HEZE . T2
FE PR S A PR A, NTE N EBATAERT, &H 2%
ZLAANEY T A, B TR PER VRS, R A
BATE T RORIEBIHER R

®3 TREERREER

Table 3 Temperature at different altitudes

(VA B/ME BKE CPE iR
0.1m 10.16 25.31 11.80 0.80
L.Im 10.04 16.26 12.20 0.34
1.7m 10.11 14.80 12.40 0.28
2.4m 10.16 14.03 12.50 0.24

4 ZEip

A FUER X g T T DA b v K s () 2R AL
ZEPEREH T — M VA A IR 5 %, FRIE AR
AH RSN, () T BERHE IR RO 14T T R A, T 7S
BILL T 4516

(D) fEEES, KBS RN TR,
FIH 2 S IAE T E SRR, 25 22 AN ) v B TR iR
FE o AT 35 50, ANAE A v FE A /N Y Tl P e B
T DI, BEAR T SCHLZE B N SRR R 7 K

(2) MRABBANLE R, L6 R FH B HERE I
it o o B P N, A (R v B R SAR E
Fhim, R AT 5] .

(3) ZEJE N 5 G585 AT oK N akk S AT
BTWIEANE . AN Bl AME B

EEPEE
[1] JGJ 100-2015, % FE @ H & H VG [S]. b nt H E @40 T
b R #E,2015.
[2]  ERESE B E 5 5 207 AR R 70 5 4 T [D]. R
KIEH T K2,2015.
(F%%58 284 T1)



284 - il 54 2024 4
SR BUE 07 BT T[] 48 BE 22 15 50K 2022, 11(5): FELFEEUE 7 A [D]. BB T B R 4,2017.
1608-1616. [19] Rui X, Feng X, Wang H, et al. Synergistic effect of

[17] Grujicic M, Zhao C L, Dusel E C. The effect of thermal insulation and liquid cooling on mitigating the thermal
contact resistance on heat management in the electronic runaway propagation in lithium-ion battery module[J].
packaging[J]. Applied Surface Science, 2005,246(1-3): Applied Thermal Engineering, 2021,199:117521
290-302. [20] % T FE T KA S8 3 52 5 A A RERHK B g rit it 24

[18] HIHGHE ARSI RBHAE BN 815 730 ) i i Pk 52 4% EHAGEREWTTT[D].) M AR B TR 5,2017.

(#3261 1) UG TR 8 43 (). B 42 11,2010,40(1):4-7,25.

(3] ORI RE BRI B 4 P i RS AR R R 4807 =0 [10] ARAKHL, FL4E— B/, 55 otk b fLmg 4 FEBUIR T 2 5
FU[CT. H B BRTE 2 2 BRI R B0 22 R &l 2006 4E 22 R PR 22 [T ARIREFHIAR,2022,44(2):63-66,71.

AL L4 B L4, 2006:76-79. (117 KT, 254, IME S, 55 7 T8 b X TE 4 vp i 42 2 3L

(4] LHAHTHD ™ FE X M 22 28 SRR L2 3 A Tt [J] S 1 R B 1 St [T] AR TS B R, 2021,43(7):19-21,25.
5,2013,34(6):54-56. [12] GB 50736-2012, [ F 4 3R A B 38 X5 25 SR =5 30T

[5] AR ML 4 45 B MR AR S R 5 RET FE[D]. R Y [S]AL T A B Tl Y A, 2012,

KR E,2007. [13] EH25, FNVERAE (DI Bk 35 T Adrpak (178 22 1 X (A 478 K

(6]  WAWTAE, 206t R IR AR (14 4 126 o i 7y 45 e 7 % 7 0 KL AL HE R 3E S I 23 87 (D] 41 9% 5 A
[T B S BEE X2 1,2012,31(1):89-91. 14,2023,37(2):297-304.

[71 GB 50176-2016, R FH# S TR THRITE[S]. b 5 [14] Ergonomics of the Thermal Environment-Analytical

B T H R AL, 2016.

fif 55, 320G e, TR R R 112 PR 2R G i iz a2
R T B SN E AT BOHE 43 D], 18 38 4 2018,
48(4):42-45,56.

22 IR 0B X T ke e A, 4. L T R SRR R AR

Determination and Interpretation of Thermal Comfort
Using Calculation of the PMV and PPD Indices and
Local Thermal Comfort Criteria (BS EN ISO 7730-
2005)[S]. British: Authority of the Standards Policy and
Strategy Committee, 2006.



